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DPl!J card with error-correcting 
memor and conl ro ll er card 

68000-Powered for tomorrow 
Once again you get a big stnde forward with Cromemco . 
This ime i 's our new DPU Dual Processor Unit. It gives 

enormous power to Cromemco computer systems such as 
our System One shown here . 

Compares with mainframes 
With the new DPU you get the almost unbelievably 

powerful 68000 processor and its 32-bi data-handling 
ca abilities combined with its 16 Megabyte address space. 

In other words with the System One/ DPU combination 
you get a smaU machine that's the equal of superminis and 
mainframes in some area$ . 

8-Bit and 68000 software 
The dual part of the DPU refers to Its on-board Z-80A 

processor . With this you have access to existing CP/ M• 
software . 

But besides being compa~ble with this wealth of existing 
8·bit software , the Syste One / DPU has available a whole 
family of new 68000 system software. This includes a wide 
range of high-level software such as our 68000 Assembler, 
FORTRAN 77. Pascal ASIC , COBOL, and G. 

Beyond all this there's a version for the. 68000 of our 
widely admired CROMIX t Operating System. lt:S like 
UNIX'.!: bu has even more featu es and gives multi-tasking 
and multl-user capability. In fact , one or more users can run 
on the Z-80A processor while others ar running on the 
68000.. Switching be een the Z-80A and 68000 is auto­
matically controlled . 

The System One itself is a bus-oriented machine that has 
options for color graphics for 390K or 780K of floppy 
storage , a 5 MB hard disk op 'on , communicatloos capabi l­
ity, and muJti,pr essor capability sing our 0 processor 
card. 

I
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System One CS-1 H '3102 Te rm inal 

Highly expandable 
With the System One/DPU combination, you get 

tremendous expandability. Right now you can have up to 2 
MB of RAM storage . You get this with our new Memo 
Storage cards and our Memory Controller . The Controller 
fully supports the 16 MB storage space of the 68000, allow­
ing you vast future expansion capability. 

Further, the memory has butlt-in enor detection and 
conection, a feature normally found only in much more 
costly systems . 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their present 
software using the Z-BOA on the DPU. Iris one more 

instance of Cromemco!s policy of providing obsolescence 
l9surance for Cromemco users.. 

Low priced 
With all this performance you might not be ready for the 

low price we're talking about. With 256K of RAM and 780R 
of floppy storage , the price of the System One/DPU is only 
$5495. That's bard to beat. 

So contact your rep now. He11 fill you In on the many 
more featl!res that fhis outstanding and powerful machine 
offers-. 

"CPl M Ii • ir•d•m•rlcof Dlgi<ol Research 
C.ROMlX ii • ttadt m4l'k ol Crom•mco, Inc 

IUNlX I< • odl!ma1 1< ol BeDTelephone Loborolorie• 

CronaemteoTM 
I n c o r p o r e t e d 
280 BERNARDO AVE., MOUNTAIN lllEW, CA 94040 • {415) 964-7400 

Tomorrow's computers today 
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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 110 


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 lfO. It opens the doer to a 
whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautlful 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 ~elect from our disk 
controller card which will operate our 511 

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 c;:ard cages. Our PSS 
power supply makes it simple to get the 
system into operation. 

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

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

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

There is even more capability than 
we're able to describe here. 

NOW AT HALL-MARK 

AND KIERULFF 


For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con­
tact these national distributors for im­
mediate pfoduct delivery. 

CROMEMCO COMPUTER CARDS 
• 	PROCESSORS - 4 MHz. Z-80 A CPU, slngle card 

computer, 110 processor• MEMORY-up to 64K 
including spe('ial 48K and l 6K,two.po11 RAMS and 
our very well known BYTESAVERS with PROM 
programming capability • AIGH RESOLUTION 
COLOR GRAPHICS - our.SDI offers up to 754"' 
462 pixel resolution. • GENERAL PURPOSE IN· 
TERMCES-QUAOAR'rfour-<lhannel serial c:om­
muni<;ations, TU·ART two·cnannel para!IJ!I and 
two-ch<'!nnel serial, 8PIO 6-port p;irallel, 4PIO 
4·port isolated paraltel, 0 + 7A 7-channel 0 /A and 
ND converter, printer Interface, iloppy disk con· 
troller with RS-232 interface and system 
diagnostics, wire-wrap and exlendercards for your 
development work. 

Cromemeo rM 
ncorporated 

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

Tomorrow's computers today 
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24 Oulntl-Maze by Robert Tsuk I A three-dimensional game 

that may redefine lor you lhe meaning of "lost.·· It placed eighth 
in the BYTE Game Conresr. 

34 Three Dee Tee by John Stuart I Strategy is the key word 
in ttiis game designt"d for me TRS-80 Color Computer. It's the 
seventh-place winner in the BYTE Game Comest. 

54 The Epson OX-l ONaldocs System by Gregg 
Williams I This new machine from Epson combines a word 
processor. an appointment book. an electronic mail network. and 
more in one package-all for less than S3000. 

58 NCC Report by Chris Morgan I New products rrom the 
United Sta tes and Jap:m put me spotfighc on mrcrocomputers al 
the National Compurer Conference. 

62 The Hanover Fair by Robert E. Ramsdell I The annual 
exposition is a showcase ror me latest microcomputers and d<1ta­
processing and office equipment. 

64 Build the Mlcrovox Text-t~Speech Synthesizer 
by Steve Ciarcia I The 6502 mic roprocessor in chis intelligent 
penpheral device nanslares plain English 1ext imo phonemes to 
control a Votrax SC- OI A . 

136 Computers Can Play a Dual Role for Disabled 
Individuals by Gregg Vanderhe iden I Microcomputers musr be 
made to do more than help disabled individuals in specialized 
ways: they must be adapted to give the disabled access to 
standard software. 

166 A New Horizon for Nonvocal Communication 
Devices by Patrick Demasco and Richard Fou lds I The 
Panasonic Hand-H eld Computer can be used as a personal. 
portable speech prosthesis. 

186 Minspeak by Bruce Baker I A picture can truly be worth 
a thousand words for people using this speech synmesizer . 

204 The FDA Regulation of Computerized Medical 
Devices by Joseph Jergens Ill, Carl W . Bruch. and Frank 
Houston I Whac you need to know befort" your creation hits the 
marker. 

218 Talking Termlnals by David Stoffel I New devices 
open the world of computing to people with v isual imparrments . 

250 Brallle Writing In Pascal by Alfred Fam Jr. / 
A Pascal program. a srnp of cellophane t.ope. and a rubber grove 
combine to make a line printer for braille text. 

276 Adaptive-Firmware Card for the Apple II by Paul 
Schwejda and Gregg Vanderheiden I Physically d1sabred 
individuals can control standard programs without permanent 
modincarions to the compu ter. 

318 User's Column: Letters, Pascal, CB/BO, and 
Cardflle by Jerry Poumelle I One man's opinion on a variety of 
subjects of interest co computer users. 

342 Logo: An Approach to Educating Disabled 
Children by Syrvia W eir, Susan Jo Russel l, and Jose A . 
Valente I Creating ;iction-oriented learning envlfonments and 
putting pupils in charge of the1r own learning greatly benents 
students with severe educational c:lisab11itles. 

398 Model Ill A to 0 Revisited by William Barden 
Jr . I Build this simple and inexpensive analog·to·d1gita l converter. 

4 20 The Case of the Purloined Object Code: Can It 
Be Solved? Part 1: The Problems by Richard H. Stern I A 
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explains why new laws are necessary. 

440 A Comparison of Five Compilers for Apple 
BASIC by Joseph H. Taylor and Jeffrey S. Taylor I Speed isn't 
the only factor to assess when choosing a compiler. 

466 Digital Troubleshooting with Signature Analysis 
by Steven A . Piubeni I A look 1ns1de Hewlett-Packard's HP·S004A. 

476 Program Your Own Text Editor, Part 1: Avoid 
Complex Commands by Using Instant Updating by 
Richard Fobes I A commonly used program should be easy to 
work with . 

513 A W eaving Simulator by Paul W . Heiser I The final 
appearance of a loom pattern can be predicted with a 
microcomputer and a printer. 

520 Turn Your Apple II Into a Storage.Oscilloscope 
by Larry Korba I Low-repe inon transient pulses can be easy ID 
capture . 
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In This Issue 

BYTE marks Its seventh anniversary with the theme Computers and the Dis­

abled, graphically illustrated on the cover by Robert nnney. Gregg 
Vanderheiden discusses how "Computers Can Play a Dual Role fo r the Dis­
abled," and wfth coauthor Paul Schwejda demonstrates how to make an 
"Adaptive Firmware Card for the Apple II." David Stoffel reviews talking ter­
minals for the blind. and Wlfllarn L. Rush evaluates the Abilityphone, a device 
for nonvocal communication. Patrick Demasco and Richard Foulds show how 
the Panasonic Hand-Held Computer can be used as a communication device in 
"A New Horizon for Nonvocal Communication Devices." Steve Ciarcia brings 
you his latest speech-synthesis system In " Build the Mlcrovox Text-to-Speech 
Synthesizer: Part I-The Hardware," and Dr. Wllliam Murray reviews The 
Cognivex Vl-1003, a speech-recognition system. Bruce Baker discusses his 
highly original Minspeak associative memery system for portable speech syn­
thesis, and Alfred Fant Jr. shows you how to use a lfne printer to produce 
braille. In case you're thinking of marketing your own computerized aid, see 
our overview of the FDA's regulations concerning medical devices. In addftion 
to our regular articles and reviews, we have BYTE's .Arcade, and we start the 
countdown on our game contest winners .. 
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graphics display computer from 

SaON. Install MlcroAngclo In your 

Multibus or S-100 host and let thls 

Intelligent display processor bring 

your saun to life with full graph 

and text. MlcroAngclo features S 

by 480 pixel graphics and 40 line bY 

85 character text displays. 

Save development time and overhead with 
SCREENWARP~ SCION's high level display firmware 
language. SCREENWARE provides point, vector, region, 
cfrcle, flood, crosshair, light pen interface, tracking 

- cross, screen load and dump, split screen, macro, and 
full terminal emulation commands. Use MicroAngelo 
both as your main console and as your application 
software's display screen. 
MicroAngelo's on-board processor frees your host pro­
cessor and bus to perform other tasks, while on-board 
memory and firmware reduce the size of your applica­
tion programs. With our direct, easy interface to any 
high level language, you are no more than a simple sub­

• o nt ormore 
MloroAngelos to create high resolu­
tion color graphics. 

MicroAngelo is the OEM'sd'loice because 
it is a pewerful self- contained graphics d isplay 

computer that Is easy to add to your host. A graphics 
display computer that is proven reliable in over 1000 
field installations. A graphics display computer that is so 
affordable you don't have to design your own. 

Think SCION for your graphics display needs. 
Think MicroAngelo. (all us at (703) 476-6100. 
"OEM QLIOflllly 25 price for Mullibl.l5 or $· 100 board. 

SCIDN 

if the image is important. 

12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 "TWX: 710-833-068.4 
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MAINTAIN 

PROJECT CONTROL 


WITH 

MILESTONE 


Put your microcomputer 
to work... 

As a project manager. you know the 
value ot careful planning. An oversight 
here, a miscalculation there, and In no 
time. you could be In a lot of !rouble. 

Now, thanks to MILESTONE. lls easy 
to obtain and keep complete project 

control. 

MILESTONE is an easy-to-use compu­

ter program that puts your desktop 
microcomputer lo work using the same 
proven "critical path" techniques pre­
viously available only on big, expen­
sive computers. Now. regard less of 
your type ot project, you can plan and 
con1rol manpower. dollars and lime ­
with MILESTONE. 

The price is S29S. (S39S. lor the CP/M· 
86 version .) Manual alone is S30. 

Aoq.,;ros SOK AAM ond CP/ M, CP/M.S6 or UCSO 

PaW!I s -.•v lloaotS5, zso. SOB6 O' ucso .... 
non fDfmBl& e- singte OOn:t tfy IBM ~01 1 · ·SOCtOrccl , 

S'A" NorthStar 00, M1i;ropol1s MOd II . SUP'!•·br-.u ln 

3 0, Apple II wl!h CP/ M, 5Y. '" 1md8.. Xe·mxB.20, IBM 

Personl)I Compurer wi1h CP'IM-86 and IBM 01s­

~layWr1 r c r wllh CP/ M-66 

See your comp uter dealer for 
details or contac t u s di recll y. 

SOFT\l\#1RE 
SOFTlM4RE 
DIGITALMARKETING 
DIGITAL/111ARKETING"' 

?!D 

DIGITAL MARKETING CORPORATION 
:l'61DCHr1Wh'v.Nt • IHAl. NIJI CC!lf~ • C: Al lfOONlA •~ 

(.i l:l} 0-~~ • IN• I 1·1 •)) (()ICM ldG 'W!llC' ICl 

Mdo5tone ism t l'91S.l""t.'tJ l/:1ck'mad1. OI 0t{)ln. &::tlwBre 
CP IM Gona C PI M-66 1r00t:ma1k.s o1 Oiglltal AC'St'O ICh 

UCSO Pa!.Ca1 1i0&.."tT'lll f'<OIA~rAOIUntV«!1 1 1y Of Qi ldl)"f'l;a, 
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Editorial 


Let There Be Talking 

People Too 


by Mark Dahmke, Consulting Editor 

When I was in college I met a fellow student who had great difficulties com­
municating because of cerebraJ palsy. We became friends and as things turned 
out 1 designed a voice-synthesizer system that greatly enhanced his ability to 
communicate. Designing this device was a logical extension of my long-time 
interest in electronics, microcomputers, and voice synthesis . My friend's case 
is a good example of how artificia l aids-communicative or otherwise- can 
improve the quality of life for disabled persons . 

Personal computers have done more for people with communicative dis ­
orders than any other technological development. Microcomputers are ver­
satile machines that can be customized fairly easily to fit the individual needs 
of each person. Computers can be programmed to accept input from any kind 
of switch or device and to interpret that input in whatever way the user wants. 
As well, they can be made to respond with visual or audible output, opening 
up a new world to deaf and blind individuals . 

Nearly 500,000 Americans who are not classified as retarded are unable to 
communicate either vocally or with standard hand signs . An even more sober­
ing thought is that perhaps 100,000 or more individuals of normal intelligence 
are in institutions and have been diagnosed as retarded simply because they do 
not have the physical means to communicate. We do not even have accrnate 
statistics in this area because of the nature of the disability. Assuming that the 
number of people with communicative disorders in this country amounts to 
two tenths of 1 percent of the population, then about 10 million people are af­
fected world-wide . 

While we now have the technology to build devices to compensate for 
almost any communicative disability, not everyone who needs a communica­
tion aid can afford one. They can't be mass produced because (ideally) they all 
require some customization. A similar situation prevails in the case of artificial 
limbs. Each prosthesis can cost thousands of dollars because of the relatively 
small market and because each limb is handmade for the individual. What we 
need are standard devices with plug-in memory modules, plug-in keyboard 
layouts, and modular-display or audio-output options. A communication aid 
could then be put together easily from two or th ree standardized modules and 
would fi ll 90 percent of the needs of most individuals with communication 
problems. 
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Introducing the PERCOM 
Alternative to ATARI Disk Storage 
Your Atari 800 is the finest home computer on • Conoectyour Pere.om RFD first-drive • Get quality and state-ct-the.art capabi[ity at 
the market. Now you can own a floppy d1sk system directly to your computer or connect competiU1le ~rices. Petcom first-Ctrive RFD 
system that measures up - an RFD mini·disk into your system through your Atari 810 systems are priced from only $799, first 
sterage system from Percom. Disk Drive. add-on drive is only$459. CablesJnc1uded. 

Al Percom we've been making disk • Add an RFD first-d~ive system with its Watch for announcement ofa new, power­
storage systems since 1977. versatile four-drive controller, lhen.oonneol ful, easy-to-use dlsk..operatiJ1g sy$m for 

Our designs a.re proven, our quality fs as many as three mofe low-cost RFD add· your Percom-equlppecl Atari 800 computer. 
well known. And we back our dealers wllh on drives. Mlnimum system requirements - are an Atan 800 
service know-how. Expect more ·from Percom. • Write app11cation programs that can query oomptiter wltll ?4-Kbytes or RAM and comP,Stlble 
You won't be disappointed. vTdeo d1splay system: Atari's disk-operating sysiemand set up your system to operate a differ­

(ver 2.0SJ and owrer's manual; and, for add-on• Operate in either slngle- or double-density ent type drive at each cable position - tt\at dnv"'s:~f used) an oplio'nal lfisk driv.es
storage mode using Atari fi>OS Z.OS. In can even change configuration as1he interconnecting cable available irom Pe<eom,
double-density yeu can store almost 184 pregram executes. 

Kbytes (formatted) on one·sJde of a 40· 

tracl< diskeUe. 	 --------- -- ---...

/ 	 Yes . . . I'd like to know more aboul Percom RFD disk 
drives for my Atari 600 Ccmputer. Rush me free merature. 

For the best thing next to your computer, see your Atari dealer I 	 ISend to: PERCOM DATA COMPANY. Inc .. DEPT 18·901 

about a Percom RFD floppy disk storage system. For the name I 11220 Pagernill Road. Dallas. Texas 75243 
 Iof your nearest dealer, call Percom toll-free 1-800-527·"1 222. 

I name 

I 
PRICES AND SPECIFICATIONS 

street ISUBJECT TO Cf.IANGE 

WITHOUT NOTICE. 	 staleci ty 	 I('1E~lll1M) 
I 	 I 

I 

I 
zip phone number I 

PERCOM DATA COMPANY, INC. I I plan to add a hard disK sys1em lo my Atari: 0 yes O n<l. 
11220 PAGEf,jlU. RD • D~LLAS TX 75243 • l214l 3"(1.?(ie1 \ MA IL TODAY ! 


ATARI 800 & ATARI 810 are trademarks ol the Atarf Corporation. 

f'ERCOM Is a trademark of Percom lllala Company, Inc. 	 ~--- ----- --..­



Edltorlal----------------------------------------------------------~ 

One highly successful device currently on the market is 

the Texas Instruments Speak & Spell, which was designed 
as a children's learning tool. It has a reasonably large 
vocabulary and costs around $50. In its current con­
figuration, it can work as a communication aid if you ig­
nore the spelling mode and simply type messages letter by 
letter. If, however , a few extra features had been incor­
porated into its design it could have very easily func­
tioned as a communication aid and still cost $50. It would 
have been the case of a mass-market product (with the 
price benefits of economies of scale and an extensive 
advertising campaign) doubling as a special-needs device. 
The integration of general-appeal consumer products 
with limited-market special-needs devices should be our 
goal. Thousands of people would benefit. 

Recently Texas Instruments announced a new product 
called Vocaid, based on its Touch & Tell product. The 
$150 device can be used by people with short-tenn com­
munications problems. It also is a great communication 
aid for anyone with reasonably good coordination and 
cognitive skills . It can also accept memory modules that 
have specialized vocabularies. As such, it is a good prac­
tical application of customizing a standard product by 
plugging in memory modules. 

Part of the problem faced by disabled individuals is the 
way they are perceived by the able-bodied members of 
society. Today we scarcely think of someone who wears 

eyeglasses as disabled, yet before the discovery of the 
principles of optics, people with vision problems surely 
would not have been able to lead normal productive 
lives. I hope that in a similar way microcomputers will be 
able to help people with physical limitations overcome 
the restrictions to activity imposed on them by their 
disabilities and become, remain, and be viewed as pro­
ductive members of society. It is an encouraging sign to 
see the proverbial "synthesizer on a chip." And now that 
we have the technology we must accept the challenge of 
making the fruits of that technology available to the peo­
ple who will benefit the most. 

On "Finding A Voice," a recent episode of OVA on 
public television, John Eulenburg of Michigan State 
University said, "If there are going to be talking micro­
wave ovens, let there be talking people too." • 

Articles Polley 
BYTE Is continuaUy seeking manuscripts of h igh quality written 

by Individuals who are applying personal computer systems, 
designing such systems, or who have knowledge that will be 
useful to our readers. For a formal description of procedures and 
requirements, potential authors should send a legal-sized, self· 
addressed envelope with 37 cents U.S. post.age affixed to BYTE 
Author's Guide, POB 372, Hancock. NH 03449. 

Each month, the authors of the two leading articles in the 
reader poll jBYTE's Ongoing Monitor Box or BOMB) are presented 
with bonus checks of s 100 and SSO. Unsolicited materials should 
be accompanied by full name, address. and return postage. 

The Context MBA is available now at: 


C1lllornl1 
CompulerlandlAlmaden 4081267·2182 
Compulerland/Belmont 4151595·4232 
Camputerland/Burlmga me 41513'IB·7731 
Computerland/Fremont 4151794·9311 
ComputerlandlHayward 4151538·8080 
Camputerland/Pa>adena 2131449-3205 
Campu terland /Sacra menlo 9161920-8981 
Campu terland/San Diego 714/560-9912 
Computerland/San Olego Eas1 7141464·5656 
Campulerland/San Oiego North 7141434-7001 
Compulerland/San Fernanda Valley 2131716-7714 
Compuler l and/San Francisca·Financial 4151546-1592 
Computerland/San Francisco-Mark.el Street 

4151864-8080 
Computer Land/San Franc lsco-\lan Ness 415/673Ai640 
ComputerLand/Sonoma 7071528-1775 
Computerland/Sauth Bay 2131371· 7144 
Computerland/Scockton 2091473-1241 
Compu1erlandlThousand Oaks 805/495<!554 
Compurerland/Ventura 805/1>$6·7711 
Compulefland/West Covina 2131960-6351 
Com puler land/ Wes1 los Angeles 2131559-3353 
Personal Computer Business Sy>temsllrvine 

714/ 54().1 333 
ConnecUcul 
CompuierLandlOanbury 20317~·2l00 
Camputerland/Fairlleld 2031255-9252 
Computerland/Hartford 203/561·14 46 
Computerland/Now Haven 2031288·51!\2 
Camputerland/Stamfard 2031964-1224 
llllno la 
ComputerlandlArllngton H~lghls 3121870·7500 
Camputerland/Downers Grove 3121964·7762 
ComputerlandlJoliet 815n41-3303 
Compulerlandllake Coun1~ 3121949·1300 
Compu1erlandma perville 3121369-351 I 
Camputerland/Nlles 312/967·1714 
Compu1e1Land INorthbrook 3121272-4703 
ComputerlandlOak Lawn 3121422-JI080 
CompulerLandlScha umburg 31218'13-7740 

S.:pt.,nbet 19ei © BYTE PubUcadons Inc 

ln dl1n1 

The Computer Room/South Bend 2191277-1600 
K1nu1 
Compulerland /Lawrence 41318'11·8611 
Compu1erland /Overland Park 9131492-8882 
Compu1erland/Topeka 9131267·6530 
Maine 
Compute1Land/Portland 2071774-1309 
M1n1chunlt1 
Business Oata Systems/Hanover 6171878-7888 
Co mpu terland !Bos!on 5171482-6033 
Mlehlgan 
ComputerlandlAnn Arbo r 3131973-7075 
Computerland/Grosse Poi nte 3131n2-6S40 
ComputerlandlSouthlie~d 3131356-8111 
Compu ter Mart/Ann Arbor 3131665-4453 
Computer Martlflln1 3131234-0161 
Compu ter Mar1/Kalama100 6161329-1000 
Computer Mart/Lansing 5171351-lm 
Com puler Mart/Livonia 3131540.3928 
Com puler Marl/Tri·Cilles 5171790·1360 
Computer Marl/Trev 3131649·0910 
fhe Computer Room/Grand Rapids 616/949-2802 
The Computer Rooml~a1amazaa 6161343-4634 
Mlnnuota · 
CamputerLand /Bloomington 6121884-1474 
Compu1erlandlHopklns 6121933-8822 
Compu1erland I Minneapolis 6121333·3151 
Missouri 
Com pulerland/Glads1one B16/43&3737 
Computer land /Independence 8161461-6502 
Computerland/St. Joseph 8161364·4498 
New H1mp1hlre 
Com pu1erland/Nashua 6031889-5238 
Naw Jarny 
Compuler land /Morris town 2011539-4077 

Compu1erland/Princeton 6091882·1400 


New York 
Computerland/Nassau Countv 5161742·2262 
Compute1land/Suftalk Counly 5161499-4484 
Compute1Land/Wnlte Plains 914 1328-0144 
Fu ture Data 212/964·6666 
Morris Deti>ion Systems/New York 2121742·9590 
Oregon 
Camputerland/Multnomah County 5031295·1928 
Computerland/Salem 5031620-6170 
Camputerl and /Paltland 5031620-6170 
Penna~lvanla 

CompulerlandfOresher 2151542-8835 
Compulerland/Haulsburg 7171763-1116 
Com puterland/Paoll 215/296-0210 
Com puter land /Philadelphl a 
Tana 
Computerland IOallas 2141363·2223 
Computerland /For t Worth 8171292-7114 
Compu1erLandlHous1on Bay Area 7131488-8153 
Com pulerland/North Dallas 2141235-1285 
Computerland/Southwest Houston 7131977-mo9 
Com puterland/Tyler 214/581-7000 
Compu1erland IWtstwood 7131270. 1200 
Virginia 
Computerland/Richmond 8041741·3502 
Computerland/Tysoo·s Corner 7031893·0424 
Computer Land /Woodbr idge 7031491 .4151 
W11hlnglon 
Computerland/Bel1e,ue 2061741H070 
Compute1Land /Federal Way 2061838-9363 
Compute1land/lynnwood 2061774-6993 
Camputerland/Renlon 206127J.8585 
Computerland/Seallle 2061223-1075 
Computerland/Tacorna 2061383-4951 
Complllerla nd/Vancouver 2061695·1540 
Wuhlnglon. DC 
Computerland/Washlngton . DC 2021835-2200 
Wl&con&ln 
Compulerland/Madison 608/273-2020 
C1n1d1 
Computer MartlWlndsor 5191966-5757 


Circle 129 on Inquiry card. 
8 
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screen Test: 


Only the Context MBA Totally Integrates Modeling, 

Word Processing, Database and Graphics in One Program. 


_ _ TRUE 

The Context MBA turns second generation per­
sonal computers li ke the IBM into powerfu l manage­
ment tools. Information entered in any of the C-MBA's 
four contexts can be used in any other context. Build a 
model using C-MBA's sophisticated electronic spread 
sheet. Switch into database context by pressing three 
keys to quickly sort your model. When one picture is 
worth a thousand words (or numbers), a few keystrokes 
produce one of nine different graphs. Change your 

Circle 130 on Inquiry card. 

__ FALSE 

Context 
Managemoot Software 
!or Person• I Computers 

23864 Hawthorne Boulevard 
T0<rance. CA 90505 
(213) 378-8277 
Telex 181149 WEST LSA 

SOURCE ID TCA 442 

numbers and your graphs automatically update as well. 
The word processing context helps you write 

clear, concise reports. And you can copy in entire tables 
of numbers from your spreadsheet in seconds. 

The Context MBA is far more than four inte­
grated programs. It is a whole new concept in man­
agement sofn.vare. 

Personal computers are fu ll of promise. Context 
makes them deliver. © Copysight 1982 Contaxl MaMgement Systems 
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! Letters 

Response to 


Japanese Computers 


As a BMC if800 user for the past year 
and a half, I read with interest the fine ar­
ticle "Six Personal Computers from 
Japan" by Christopher P . Kocher and 
Michael Keith (May 1982 BYTE, page 60) . 
I was pleased to see that the section on the 
if800 was thorough and reasonably cor­
rect. The authors, however, made a few in­
accurate statements that were probably 
due to omissions in the if800 documenta­
tion. 

One of the inaccurate statements con­
cerns the if800's screen-dump feature . The 
authors consider it a shortcoming that 
".. . in dumping a screen image (as op­
posed to regular character-by-character 
text printing) the scan lines are spread 
quite far apart in the printed image, mak­
ing text or detailed graphics difficult to 
read ." They fail to mention, however, 
that the if800 has two additional screen­
dump modes-one that prints a normal 
representation of what appears on the 
screen without the above-mentioned wide 
spacing, and another that prints a com­
pacted representation of what appears on 
the screen. The widely spaced printout 
described in the article is obtained by 
pressing the Hard Copy key, The normal­
ly spaced printout is obtained by holding 
down the CTRL (Control) key while 
pressing the Hard Copy key. Likewise, the 
compacted printout is ob tained by hold­
ing down the Shift key while pressing the 
Hard Copy key. 

A second inaccuracy occurs in the sub­
section titled "Minor Gripes. " Here the 
reader is led to believe that the if800 
keyboard functions only in the uppercase 
mode, where the Shift key must be used to 
get lowercase characters. The if800 key­
board does, in fact, have a typewriter 
mode in which the Shift-key function is 
reversed; that is, lowercase characters are 
typed when the Shift key is not used , and 
uppercase characters are typed when the 
Shif t key is used. The typewriter mode 
may be entered by simply pressing the 
Shift and COMO (Command) keys simul­
taneously . To return to the uppercase 
mode, press the CTRL and COMD keys 
together. 

Ken Davison, Applications Engineer 
Oki Semiconductor Inc. 
1333 Lawrence Expressway, Suite 401 
Santa Clara, CA 95051 

10 ~pt<mbcr 198Z © BYTE Publications Inc 

I would like to inform Christopher 
Kocher and Michael Keith that Canon 
CX-1 BASIC is definitely not the only 
BASIC with an XREF command. It may 
be the only BASIC running under CP/ M 
with such a command, but CP/ M isn't the 
only microcomputer operating system, or 
to my mind, the best. Phase One Systems 
has an excellent BASIC (runni ng under 
the Oasis operating system) that includes 
XREF, which can be called from the inter­
preter or included as a compiler option. I 
think this version of BASIC is about as 
good as you can get with BASIC and still 
call it BASIC. It also has a good editor, 
which may stun some BASIC program­
mers. 

Bob Pierce 
99 Golden Hinde Blvd. 
San Rafael, CA 94903 

I'd like to clear up a common 
misconception about using multiple pro­
cessors. In the article "Six Personal Com­
puters from Japan ," the authors repeated­
ly state that the Fujit.su FM-8 was the 
fas test machine in their test due to its 
"division of labor." A little reflection will 
reveal this to be false . 

As stated in the article, the three micro­
processors in the Fujitsu handle process­
ing, video, and keyboard scanning. T he 
authors did not rea lize that while running 
a BASIC benchmark the second and third 
processors are standing by in an idle loop . 
Because the programs that the authors 
chose do not involve graphics or extensive 
character 1/ 0 (i nput / output), they will 
not exercise the task-splitting features of 
the FM-8 compute-r. 

As the designer of my own dual-proces­
sor upgrade for my SWTPC (Southwest 
Technical Products Corporation) com­
puter, I've found that speed improvement 
is seldom a factor. In any program that 
does extensive computation, the 110 pro­
cessor remains idle. In programs that do a 
lot of screen formatting, the main pro­
cessor must wait. Only in those rare pro· 
grams where computation and 1/0 are 
evenly split does my computer approach a 
theoretical speed improvement of 2 to 1. 

So why do Fujitsu and l use multiple 
processors? In my case, I wanted to free 
the computation-processor memory space 
from the space required for the graphics 
storage. This use of multiple processors is 
mentioned in the BYTE article . If an 

Apple or Radio Shack computer devoted 
48K bytes of memory to graphics, there 
would be little left for the user. The FM-8 
graphics resolution of 640 by 200 by 3 bits 
per pixel adds up to a total of 48K bytes of 
video memory. It was not mentioned in 
the article that 640 by 200 pixels can be 
divided into 25 lines and 80 columns of 8­
by 8-bit character cells. This means the 
Fujitsu can plot letters in graphics with 80 
characters per line. 

What, then, makes the Fujitsu the 
fastest machine in the group tested? I 
would say it is a combination of its 
Mo torola processor and a good BASIC in­
terpreter . I can 't overstress the fact that 
almost any hardware can run faster with 
better sof tware. My vintage SWTPC 6800 
in sing.le-processor mode is about three 
times faster than the new Japanese ma­
chines. This is possibly due to the fast 
floating-point BASIC interpreter supplied 
by Technical Systems Consul tants. 

Leo Taylor 
18 Ridge Court West 
West Haven, CT 06516 

Another TRS-80 Hang-Up 

Glenn Tesler 's article 'TRS-80 BASIC 
Program Hang-ups: The Reasons and 
Some Solutions" (May 1982 BYTE, page 
318) was very we!J done and useful. I 
would like to extend his article with a 
practical suggestion for other program­
mers. I have noticed that programs con­
taining PR INTUSING statements that 
have concatenated strings as statement 
elements eventually lead to program 
hang-ups in TRS-80 BASIC. A simple 
solution is to avoid concatenating strings 
in these statements by using alternative 
methods. For example, instead of 

PRl TUSING"% (20 spaces) %"; 
"A "+". " +B$ 

try: 

PRINTUSJNG"!";"A";:PRINT" . "; : 
PRI TUSING" % (17 spaces) %"; 

B$ 

You can use the addresses for "string 
work area" and "start of string data" 
pointers given in listing 2 of the article to 
verify the difference. This technique is 

http:Fujit.su


NEC's new letter-quality printer 

gets personal with IBM. 


The Spinwriter'w 3550 lets the IBM PC 
get down to business. 
NEC's new Spinwrite r letter-quality 
primer is the only one plug-compatibl e 
with the IBM Personal Computer. So you 
get the business applications you' ve been 
wishing for. Letter-quality output fo r 
word and data processing. Multi- language, 
scientific , and technical printin g . Simple 
forms handling. Quiet operation . And the 
reliability of the industry 's most popular 
primer line. 

EC designed the new Spinwriter espe­
cially for th e IBM PC. It comes complete 
wirh documentation and training materials 
to fit your PC user's handbook. Just plug 
the Spinwrirer in and your PC instantl y 
becomes more versatil e and flexible. 

More than 8 forms h andlers and 
50 print t hjmbles bo ost PC versatility. 

EC designed the Spinwriter's 8 modular 
form s handlers to acco mm odate a w ide 
range ofpaper and document sizes and 
types. The easily mounted handlers let 
your computer print out the forms you 

We're Made 


need for dara processing.word processing, 
g raphics, accounring o r ocher bu iness 
appl ications . 

The Spinwriter 's 50 pr im thi mbles 
can more than triple your PC's usefulness. 
They come in both constanr pitch and 
proportional-spaced fonts, plus in foreign 
lan guage, techn ical and scienrific versions. 
They snap in and out in seconds , and let 
you pri nt up to 203 columns on 16-incb 
papc.:r. Th c.:y each las t for more than 30 
m ill ion impressions . 

This printer's special features make 
everything look better on paper. 
The Spinw riter's so ft ware-in voked 
fea tures include automatic proporcional 
spacin g; bidirectional , bold and shadow 
prim ing ;justifi carion; centering; under­
sco ri ng; and sub/super script ing, all at 
pccds up to 350 words per m in u re. 

That big extra , Spinwriter reliability. 
Spinwri tcr have rhc indusrry ' best 
mea n-time-between- fai lure r, ring, in ex­
cess of 3.000 hours. In cer ms of average 
personal co mputer usage, that's more 
than fi ve yea rs . 

T he Spin w riter 3550 is ava ilabh.: at 
Co111pu terLa nd stores , Scars Business 
Sys tems Centers Jnd IBM Product 
Centers nl cionw idc. 

r--------------, 

I 

~ EC_(~ form ation S_ystcms , Inc. 
:i Mtlm a. D nvc. Lexmgton , MA 02173 

I 
I 

end me more informa tion on the I 
pinwri tcr 3550 . 

-N-,m-c~~~~~~~~~~~- 1 

I 
~~e~~ ~~~-=T~itl~c~~~~~~~Tcl pl, o-n-< I 

.,.,--~~~~~~~~~~~- ' 
Cmnplny J 

- r~~~~~~~~~~~~1Ad_d_-.

I 
~C-it -y~~~~~~-St- ~i~- 1a-tc~~~-Z p

L - - - - - - - - - __ J!B.fil!U 

Circle 339 on Inquiry card . NEC 
NECInformationSystems,Inc. 

Sp1nwn1er is a trademaJlc of Noppon Electric Co . Lid 

for Each Other. 

spi wri er 



TheSoftware: PROGRAMS 

MICROPRO 

WordStar !'.' 
The number one selling microcomputer 
word processing package in the world 

B" CPIM! 
ll5r PRICE: 495.00 
MH PR ICE.: 289.00 

5 '1•" APPLE'" 
UST PRICIE 3 75 00 
MH PR ICE. 234.00 

MICROPRO 

Mai lMerge™ 
A mli~·purpose teXl·dala merging program. 
One of Its most popular uses is produc ing 
personalized form letters. ReQuires 
WORDSTAR" 

B" CP/M' 
LIST PRICE I 50 00 

MH PR ICE: 99.00 


5 '1• " APPLE' 
llST PRICE 125 00 
MH PR ICf, 53.00 

MAILMERGE. OATASTAR. SPELLSTAR. CALCSTAR. 
and SUPERSORT are trademarl<s o l M1crnPro 
ln1em abonal, San Rafael. Cal1lomla USA 
OUICKCODE , QUICKSCREEN. anddUTILare 
tradomru-1\s 01 Fox & Geller Associate• 
VISITRE DIVISIPLOT, VISIFI LE , VISISCHEDULE, 
VISIDEX. VISITERM . and DESKTOP PL.AN ate 
lraclenmrks ol VisiCorp 
dBASE II is a 1radem111k 0 1 Ashton· Tale 
MATHST l>.R •S a lrademerk ol Forte Two. LTD 
SUPERC,>,LC Is a lrademark ol Sorclm 
SPELLGUARO Is a trademark ol lnno•alive So1twaro 
Appl1cat1ons 
T I M Is a •rad mar11. ct lnnoYahve Sorrwaro . Inc 
CROSSTALK t5 a trademark ol M1c10Slul 
EASY WRITER ano EASY SPELLER are tr-adomatks 
or ln1or·marion Unllmi led Software 
PERFECT WAlltR Md PERFECT SPELLER Bie 

1rademarks o• Periect Soltware . lr..c 
WORDSTAR Is a reg•5lered lrademar o f M1c10Pro 
ln1emalional , San Ralaol. Csl1lom10 USA 
VISICALC i5 a regls lerod tr<><!cmotk ol Vi..COrp . 
CPI M is a regi5tered 1rademar'k ol Oog~<lil Research 
APPLE is a regl•lered tr.Wemark ol Apple Compu!INS 
t6M i$ a regi~1erf!d l:ladomark. o~ 1n1em.atloli:al 8U$iness 
Moc:hlnes . 

MICAOPRO 

DataSta("' 
The oflice-oriented system for data entry . 
retrieval . and updating . OAT AST AR 
allows you to c reate a form, be it a pnce 
list . catalog , or order form. You can edit. 
update, or save this information in a fi le 
or simply print it out. DAT AST AR 
interfaces with MAILMERGE ari d 
SUPERSORT. 

B" CPfM 
LIST PRtCt; · 350 00 
MH PRICE: 23S.00 

5 \1," APPLE' 

UST PRICE. 295 00 
MH PRICE 199.00 

M ICROPRO 

CalcStar'M 
Financ ial planning and business decis1on­
making made simpler. faster . and more 
accurate . CALCSTAR calcula tes solutions 
to complex numerical problems in 
business and finance . CALCSTAR turns 
your microcomputer's video screen into 
a ·wmdow· on a gigantic electronic ledger 
sheet with up to 600 entries arranged 
the way you want 

8" CPfM' 
l/S f PRICE 295 00 
MH 'PR1CE 199.00 

5 %" APPLE' 
UST PRICE r95 00 
MH PRICE 149.00 

FORCE TWO LTD 

MathStar'"' 
MATHSTAR is a combination adding 
machine/calculator program. designed 
specifically for use with MicroPro's 
WORDSTAR' . Provides basic math 
functions. formatled results , and 
accounlin g nolation . 

B" CPIM" ' 
UST PRICE 125 00 
MH PRICE· 99.00 

5 '1•" APPLE. 
So<no os 3 " CPIM ' 

ASHTON- TATE 

dBASE ll 'M 
THE database management system for 

the microcomputer . 

B" CPfM · 


ltST PRICE 700 .00 
MH PR ICE: 489 .00 

SY." APPLE' 
S.ame illS 8 " CPJM 

FOX &GELLER 

QuickGode'M 
OUICKCODE allows dBASE II users to 
c reate lhe following programs, in a matter 
of seconds . without programming . 
' Data entry programs 

Data retrieval programs 
1 I Date editf validation programs 

I Menus 
n dBASE II fi les 
PLUS: 4 New Data Types: 
f Date 
I I Dollars 
I I Telephone 
II Social Security number 

QUICKCODE includes a powerful new 
version of OUICKSCREEN . the dBASE II 
screen builder . 

B" CPIM ' 
LIST PR/Ce 295 OD 
MH PRICE.: 249.00 

5 '!." APPLE ' 
$<\mo HS" CPIM . 

FOX g GELLER 

dUTIL"' 
dUTIL is the BASE II utility program which 
saves valuable computer time and work 
by· 
I I Increasing command fi le running time 
11 Creating standard text files to use 

within your word processor 

I ·1 Automatically debugging dBASE II 


command files 
dUTIL does not require QUICKCODE or 
OU ICKSCREEN . 

8 " CPIM ' 
LIST PRICE 99 00 
~ H PRICE.: 75.00 

5 y," APPLE'~ 

Same os 8" CPIM ' 

Call Toll·Free: 1.·800·523·9511 In Pennsylvania: 1·215·868·8219 
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The Software: 	 PACKAGES 

CP/M 	 APPLE® 

COMBINED WCROHOUSE co~ BINEO MICROHOUSf 

LIST PRICE PAtC( LIST PRICE PRICE 

MH-1 WORDSTAR:!> /MAI LMERGE 645 .00 319.00 500 .00 259.00 
MH·2 WORDSTA~1 /MAILMERGE/DATASTAR 995 .00 519.00 795 .00 399.00 
MH·3 WORDSTAR /CALCST AR 790 .00 419.00 570 .00 299.00 
MH-4 WORDSTAR /MATHSTAR 620 .00 369.00 500.00 319.00 
MH-5 dBASE 11 /WORDST AR /MAILMERGE 1345.00 819.00 1200.00 719.00 
MH-6 dBASE 11 /QUICKCODE/ 

WORDST AR® /MAI LMERGE 1640.00 999.00 1495.00 899.00 

MH·7 dBASE 11 /QUICKCODE/dUTIL 1070.00 749.00 1070.00 749.00 

NEW: The IBM~PcSoftware Menu. 

MICROPRO 	 IUS 

WordStar® . ...... . ....... ...... 289.00 Easy Writer II .................. 299.00 

MailMerge .... .... .... . .. . ..... 99.00 Easy Speller .... . ....... .. . . . .. 149.00 

SpellStar .. . . . ......... . . . ... . . 149.00 PERFECT 


OataStar ........ . ......... . . .. 199.00 Perfect Writer ... . .. ...... .. . .. 289.00 

SuperSort . . ..... . ... ......... . 170.00 Perfect Speller ... . .. . ..... . ... 149.00 

CalcStar ...................... 199.00 


SORCIM 

SuperCalc . . ... . .. . .. .... . . . . . 209.00 

VISICORP 

VisiCalc® ... .. .... .. . .. ... ..... 190.00 	 !SA 

SpellGuard .. ...... . . . . .... .. .. 249.00 VisiTrend/VisiPlot . .. .. . . . ... . .. 228.00 

VisiFi le ..... . ...... . . .. . ...... 169.00 ISi 


T.l.M ...... . ..... . ........ . ... 399.00 
VisiPlot ............ .... . ...... 179.00 

MICROSTUF VisiSchedule ... . ..... .... . . .. . 249.00 


VisiDex .. .. ...... . .... . .. ..... 190.00 CrossTalk . . ..... . ... . ......... 119.00 

VisiTerm .. . ... . ................ 80.00 ASHTON· TATE 


Desktop Plan ...... . . . ....... . . 190.00 dBASE II ........... . ...... . . . .. CALL 
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Introductory 

Offer ••. 


COLOR RGB MONITORS 

BUY DIRECT!! 


plus $9.50 shipping & handling. 

* 	 13" RG B Color. 

* 	 8 Colors standard. 

* 	 16 Colors on yo ur IBM or 
Apple 111. 

*Analog 

* 	 Up to 80 Characters per line. 

* 	 360 Dots per color. 
(horizonta l resolut ion) 

Apple 111 and IBM customers 
p lease add $29.50 for factory 
installed mod board. 

MasterCard I VI SA I American 
Express I Prepaid I C.0.0. 

Ca ll Toll Free for immediate 
shipment: 1·800-258-6370 

® A pple II I is a registerl!d 
trademark of Apple Computer. 

A 	 Monirors by 

LJJ;. •eco 

1 8 Bridge Street, Salem, NH 03079 
Te l. (603) 893·204 7 
TWX : 710-366-0502 
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especially helpful in programs with lots of 

menus. 


Will iam S. Wise, M.D. 

President 

Oatalab Corp . 

2652 Edgerton Rd. 

University He.ights, OH 44118 


T hank you for publishing Glenn 
Tesler's article 'TRS-80 BASIC Program 
Hang-ups: The Reasons and Some Solu­
tions ." lf anyone wishes to get in touch 
with Glenn, his correct address is Glenn 
Tesler, Prosoft, POB 839, North Holly­
wood , CA 91603. 

Your readers might also be interested 
to know that Glenn was barely 12 years 
old when he wrote that article. 

Although he didn' t know it at the time 
the article was written, Glenn now says 
that many of the techniques presented in 
the article apply to Microsoft BASIC on 
the Apple, the IBM Personal Computer, 
and many other microcomputers. 

Debbie Tesle.r 
Prosoft 
POB S39 
North HolJywood, CA 91603 

Why Advertisers 

Don't Respond 


We read with in terest the letter to the 
editor from H. B. Brandon regarding the 
lack of interest some advertisers showed 
concerning inquiries about their equip­
ment or software (May 1982 BYTE, page 
19) . Our firm specializes in designing and 
optimizing small computer systems for in­
dustry and small-business use. We often 
experience the same frust ration and delay 
that Mr. Brandon found. Typically, it is 
not that the manufacturers intend to be 
rude or inapproachable, but ra ther that 
they are simply swamped. For production 
lines, customer services, sales forces, etc. 
to be scaled up to meet the demand re ­
quires a very long lead time plus long­
range forecasting to meet future demand . 
Personnel must be hired and trained, and 
telephone lines must be added to handle 
orders and inqu iries . Sometimes the entire 
staff must be relocated to more spacious 
quarters. Then of course, letters can be 
lost. We offer this not as an excuse but as 
an explanation and ask you not to be too 

harsh in your judgment of these com­
panies . 

Thomas M. I<rischan, Chief Executive 
Officer 

Technimetrics Computer Consulting 
646 South 93rd St. 
West AIJis, WI 53214 

Buffer Overflow Cure 

enjoyed reading John Blankenship's 
"Give Your Apple a Voice: A Speech ­
Development System Using the Radio 
Shack Speech Synthesizer" (May 1982 
BYTE, page 446 ). However, like most ar­
ticles on the Radio Shack Speech Syn­
thesizer, it overlooked the fact that this 
device contains only a 32-byte buffer and 
has no control over preventing buffer 
overflow. There is a simple cure for this 
problem; it requires a small hardware 
modifica tion to the synthesizer and the 
availability of a single input l.ine to the 
computer. First, bring out pin 2 of IC4 , as 
marked on the circu it board, to an unused 
wire of the ribbon cable. On the computer 
end of the ribbon cable connect this li.ne to 
an input port that can be read by your 
program. The signal you have just wired 
to an input port will indicate by a low 
voltage that the synthesizer buffer is full. 
It will go to a high-voltage state when 
there is again room in the buffer. 

Ralph J. JannelJi 
101 Cottonwood Dr. 
Jamestown, NC 27282 

We congratulate Mr. Blankenship on 
his excellent ar ticle . The program listing 
he provided should be quite helpful to 
owners of the Radio Shack Speech Syn­
thesizer. As an update to the article, 
please note that while the Radio Shack 
Speech Synthesizer was designed and 
manufactured by Votrax For Radio Shack, 
the unit uses a Votrax VST synthesizer 
module, not an SC-OlA speech chip. It 
may interest your readers to know that 
the SC-Ol A is currently available in a 
Votrax product called Type-'N-Talk , a 
text-to-speech computer peripheral with 
unlimited vocabulary and an RS-232C in­
terface. Type-'N-Talk utilizes a program 
similar to that developed by Mr. Blanken­



Proven tools for programmers. 

From Microsoft. 


Old friends. Eight years ago, Microsoft put BASIC 

on the first microcomputer Today, there are more 

than 1.000.000 copies of Microsoft'"' 

languages in use. BASIC interpreter. 

BASIC compiler. FORTRAN, and 

COBOL. A proven set of program­

ming tools. All, fu lly supported 

by Microsoft. 

The best get better. Good 

tools work better if you keep 

them sharp. That's why we 

constantly improve the tools we 

otter. Enhancing them. Increasing 

their util ity. Taktng full advantage ~..,..,.,,,.... 
of the strengths of each language. 
Supporting you. the user: with 
a fu ll range of finely honed 
programming tools. 
Technical support. When you buy 
our tools, you get our number. If you 
have technical problems, ca ll the Microsoft 
support staff for assistance. If we don't have the 
answers now. we'll find them and cal l you back. 
Compatible documentation. All Microsoft 
languages share a common approach to documen­
tation. Starting with plain English . That means 
that even when you're learning a new language, 
you won't have to learn a new vocabulary. 
Linkable code. All Microsoft compilers share 
common utilit ies. A linker accompanies each 

compiler. That means you can write programs in 
two or more languages. taking advantage of 

the specific strengths of each. then. link and 
run them as a single program. 

Leadership in micros. Nobody 
gave us leadership. We earned it 
through innovation, enhanced 

programming tools and complete 
user support. Today, Microsoft is the 
only software supplier to offer you 
a complete programming environ­

ment. Including specialized languages 
that support you in a wide variety of 

prog ramming situations. Tomorrow, you can 
look to Microsoft to make that environment 
even more productive. 

Better tools. Ask your Microsoft dealer 
about Microsoft's family of proven tools 

for programmers : BASIC interpreter. BASlC 
compiler. FORTRAN and COBOL. Each is 

a specialized tool tor a special programming problem. 
Better tools. And better tools make better programs. 

BETTER TOOLS FOR MICROCOMPUTERS 

Microsoft is a trademark o1 M1crosott Corporation. 
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it really pays to rent terminals and 
deskt.op computers from Genstar REI! 

You can rent - right now, off-the-shelf, for as short as 30 days ­
Hewlett-Packard desktop computers, intelligent graphics terminals, 
graphics terminals, digitizers and thermal graphics printers. Plus, 
you can rent dot matrix printers, graphic printers. impact printers 
and teleprinters from Centron ics, HP, Tally, Texas Instruments. 
Qume, and more. Also, data terminals from ADDS, Beehive , 
Computer Devices, HP, Lear Siegler, Tektronix, Televideo Systems, 
Tl , and others. We've also got modems and acoustic couplers 
immed iately available for rent throughout North America. Think of 
your bottom line in graphic terms. Rent from Genstar REI. Todayl 

GENSTAR 

Rental Electronics, Inc. 
(800)227-8409 


In Cal ifornia (213) 99~7368, (415) 968-8845, (7 14) 879-0561 

GSA Contract #GS-045-23560 

I 	'Sb;"w~;-ihe~;ing's"P1;"tu';:Rii."Se";d"ii;""a'Fr~C"aw~;-o-;,, 
D It sounds great. Tell me more! Call D I'm part icul ary interested in the II

I me at following equipment: _____ 
J D Send me your new Rental Catalog . J 

D I'd like a copy of your "li ke new" 
I equipment for sale cata log , too . I 
: 	 NAME TITLE I 

ORGANIZATION 	 II
I 	 ADDRESS MAIL STQP____ _ 

I 	 CITY/STATE/ZIP I 
I TELEPHONE 	 8982 I 
I 	 Pfease complete coupon and mall to: Genstar Rental Electron ics. Inc ., 19525 I 

Business Center Drive, Nor1hridge , CA 91324 ., Genstar Ronto l e111won.c" inc 1982 l ------------~-~--------~~ 
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ship for the Radio Shack unit, but the 
software is self-contained within 
Type-'N-Talk and requires no additional 
programming on the part of the user. Mr. 
Blankenship's statement that "quality was 
more a function of the programmer than 
of the hardware" is all too true, but with 
the introduction of programs such as his 
for the Radio Shack unit and Type­
'N-Talk more and more users can now 
add voice to their computers without first 
becoming specialists in phonetic speech 
synthesis. 

Melanie J. Moyna, Manager 
Consumer Products Group 
Votrax 
Division of Federal Screw Works 
500 Stephenson Highway 
Troy, MI 48084 

The Votrax SC-OlA chip is also used in 
Steve Ciarcia 's project this month. See 
"Build the Microvox Text-to-Speech Syn­
thesizer, Part 1: Hardware ," on page 
64 . . .. R.5.5. 

Computing Careers 

Jacqueline Johnston's article "Career 
Opportunities in Computing" (April 1982 
BYTE, p . 439) was very informative and 
useful. I enjoyed it because I am currently 
seeking a job as an entry-level program­
mer. As a result , I have some observations 
that may interest the audience addressed 
by Ms. Johnston 's article. 

There are indeed many openings out 
there for programmers and programmer­
analysts. This fact is readily apparent 
from the classified pages of the major 
metropolitan newspapers . But very few of 
the advert ised openings are for entry-level 
personnel, and many firms demand quali­
fications that even an experienced profes­
sional may have difficulty meeting. 

Entry-level programmers who do not 
have access to a school placement service 
or a diligent guidance counselor will prob­
ably have to knock on a lot of doors in 
order to find entry-level positions. This 
could be an expensive proposition for 
anyone who resides, as I do, in an area 
remote from the urban centers where 
there is the greatest demand for computer 
personnel. Private employment agencies 
are of little help because, although clients 
will pay an agency to find experienced 
programmers, companies apparentl y 
prefer to obtain entry-level personnel 
through campus recruiting and walk-ins . 

Circle 480 on Inqui ry card. --+ 
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Most advertised openings I have seen 

now specify two to five years' experience 
in addition to the expec ted knowledge of a 
specific computer language_ While many 
hobbyists may meet those qualifications, 
the job seeker should also realize that 
most advertisements now demand experi­
ence on specific types of computers and 
knowledge of specific operating and/ or 
database systems. These prerequisites 
presumably exclude those professionals 
who are Fa miliar with the "wrong" 
machine or system. They certainly ex­
clude those hobbyists who have had no 
opportunity to work with minicomputers 
and mainframes_ 

These demands for specialization in one 
brand or line of hardware or software 
seem unrealistic. After all , much of what 
we do as programmers is medium in ­
dependent, there is a shortage of com­
puter personnel, the differences between 
brands of hardware and softv11are are not 
huge , and new brands or lines of hard­
ware and software are coming into the 
market almost daily . The employers ob­
viously want no time wasted on training 
or retrain ing computer personnel; perhaps 
high salaries are at fault. 

These observations are not meant to 
discourage anyone interested in a pro­
gramming job or career_ The opportu-

COMPUTER FORMS 
AND SUPPLIES 

. : WE SUPPORT MORE SYSTEMS WITH 

. : I 

FORMS THAN ANYONE! • 
INVOICES • STATEMENTS • CH ECKS • P.O.'$ • SHIPP ERS • MEDICAL FORMS . : I 

• 
• 	 : • 

I 
Accounting Plus • Peachtree • BPI • Open Systems • Structured Systems • • 	 : • Vector Graphic• Howard • Radio Shack• ConUnental • Designer• Libra• Gold• I

• IMS • Alpha Micro • Cimarron • Van Data • Durango • Oynabyte • Osborne • : • 
Brlareus • MCBA • Apple • Great Plalns • Emeritus I

• 	 : • 
I 

e 	: WE SUPPORT 215 SYSTEMS NOT LISTED HERE, SO IF YOU DON'T SEE YOUR : e 
I SOFTWARE HERE CALL TOLL FREE FOR A FREE SAMPLE PACKET OF FORMS 1 

e 	: FOR YOUR SOFTWARE. : e 
I I

• : 	 : • 
I 	 I 

: ! WORD PROCESSING LETTERHEAD i • 
: SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES A HEW PROC ESS TO : • 

e 1 PRODUCE CONTI NUOU S FORM PAPER THAT TRIMS CLE AN WHEN BURST. I • 
: NORMAL COM PUTER PAPER USE S FIVE PERFORATIONS PER INCH, BUT I 

e 	 1 SHEER CUT USES A HE'ii TECHNOL.OGY TO PRODUCE 80 PERFS OR 1 

: "TIES" PER IHCH . TH IS PRODUCES A VERY CLEAN AN D UN!FORH : e 
e 1 EDGE WHEH BURST, AND IS ECONOMICAL IN BOTH SHAL L AND LARG E 1 

: QUANTITIES. SHEER CU T IS AVAILABLE ON A STOCK FORH BASIS : • 
e 1 IN FOU R "CLASSIC LA£D• PAPERS, OR IH AHY TYPE PAPER OH A 1 

' CUSTO~ ORDER. EVERY OTHER fORH CAN BE IMPRIHIED TO PRODUCE 1 e 
e 	 : CONTINUOUS FlRSI AHO SECOHO SHE ETS. BLANK PR ICES ARE $60 : 

: FOR 1 ,000, $235 FOR 5 ,000 AND $~00 FOR 10 ,000, \11TH J • 
e 1 IMPRINTING, DEALER, AND VOLUME PRICI NG AVAILABLE. 1 

I 	 I •.' ..... , 	 ,,.,,,.' ..',, 	 .,,;"'.............. 	 .,,.""/ . 


• ~'---,, TAX FORMS //~: • 
~ .. , ( .. 
~ : Call for your f ree 1982 con· : 

;--, • : tinuous tax form catalogue. : • 
I I 

~ • : l • 

• ' I 
I

• ' 
:• 
I 

• 
L__::=i ~Checks To-Go 

IN CALJFORNIA 
800-552-8817 

8384 Hercules Street 
La Mesa, CA. 92041 

NATIONWIDE 
800·854°2750 

CA LL TO LL FR EE: (800) 854-2750 IN CA (800) 552-881 7 
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nities are out there. but finding a position 
that's right for you may not be quite as 
easy or fast as it once was or as some 
sources would indicate. 

La Vaughn H. Hayes 
2021 Biltmore Dr. 
Fayetteville, NC 28304 

Dlsclalmer May Not Be VaUd 

I read with interest John Navas's Jetter 
regarding warranties and software (May 
1982 BYTE, page 18), and I'd like to in­
form Mr. Navas that just because a dis­
claimer is printed doesn't mean it is valid. 

Assuming Mr. Navas's software can be 
termed "goods" under the Uniform Com­
mercial Code, Section 2-316 of that code 
applies. This sect ion requires that for a 
disclaimer to be valid, it must be con­
spicuous and in writing. 

Conspicuousness in this context is 
readily determined. Usually the disclaimer 
must appear in capital letters and in a 
typeface that contrasts with the surround­
ing typefaces. If a disclaimer is indistin­
gu ishable from the rest of the sales con­
tract or agreement, it is not conspicuous . 

Furthermore, it is required that the pur­
chaser either have or should have had ac­
tual knowledge of the disclaimer prior to 
the sale . A warranty cannot be disclaimed 
after a sale_ 

Finally, even if there is a disclaimer, the 
disclaimer will not excuse the failure to 
supply the goods forming the basis of the 
bargain. For example, if Mr. avas 
bought a checkbook maintenance pro­
gram, the product must function as a 
checkbook maintenance program. If the 
software or hardware delivered is so 
riddled with bugs that it will not operate, 
the seller d id not deliver what was bar­
gained for . 

L J. Kutten 
201 South Central 
POB 16185 
St. Louis, MO 63105 

A Fix for 

the Soundex Algorithm 


The algorithm given in Jacob R. 
Jacobs's "Finding Words That Sound 
Alike : The Soundex Algorithm" (March 
1982 BYTE, page 473) can be improved 
simply by eliminating the code element 



• 

tntestvtes 
far tlle IBM PC and Apple u 

Wltft this program your dot matrix printer 
can output t5 large typefaces. 

Type Faces generaj85 distinctive presentations, fancy letfertng 
Invitations, ea&y to read output, and over 100 symbols 
Reduced printout on o copier gives you letter quanty 1ext . 
on Inexpensive typesetter. 

Type Faces comes with Its own simple text editor and ls 
compatible with most word processors. 

Actuat dot matrbt printout Reduced dol matrix printout 
gives you letter qualUy text 

ABC oboABC abc 
ABC abc ABC abc 

~ .4~'(1 ate­Af/3f5 
EIBO abr 13.1}0 nbr 

J\fB<ti abr­ >.~~ abr 

Alpha software products available at participating Computerlanda 
Or coll us for vour ne rest dealer: 617 229·2924 

B rl•Jlgiol'I, Massachusetts 01803 

~ Fae• euppottl Eason ond IDS <Jot matrix pril'iten. Type Faces: $95 

te e 1A on lnciulry urd. 
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CJJYTEWRITER 

DAISY WHEEL PRINTER 
LETTER QU ALITY PRI TER ANO TYPEWRITE R 


I 0 E PACKAGE 

The BYfEWRITER Is a new Olive tti Praxis 30 clccrron ic typewri te r 


with a micro-processor con111 lied d riv r added inrernaliy 

$795 
plus hipping 

Deale r 
Inqu i r ies 
Invi ted 

FEATURES 
• Underlining • 10, 12, or 15 characters per inch switch selectable • 2nd keyboard 
with lorelan grammar symbols switch selectable • Changeable type daisy wheel 
• Centrorucs-compatible ~rallel input operates with TRS-SO, Apple, Osborne. IBM 
and others • Cartridge nbbon • Typewriter operation with nothing to disconnect 
• Service from any Olivetti dealer . -Self test program built in. 

CJJYTEWRITER 
125 NORTHVIEW RO., ITHACA , N .Y. 14850 

(607) 272-1 132 
PrnXLG :Ml LS a lriltl<'M!irk of Ollvctll Cnsp . 

TrtS·BC> If; a tmdcmnrH <>I Tmv1y C:OTJ1 


ll\.rEWJU'TER l~ n rmdcmork of \Vllilurn~ I .nhnmrnri<'" 
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the DOS (disk operating system) manual, 
a disk-controller board, a color-graphics 
board , and an addit io nal 16K bytes of 
memory . Tha t same evening my system 
was up and running with the DOS and 
one of the BSl drives. Unfor tunately , 
when I attached the second disk drive 
neither drive would work . I found that 
making the MUX (multiplex ) connection 
on the MP! shu nt socket for the Tandon 
drive , as described in the Tech nical 
Reference manual , does not work on the 
MP I drives, because the drive electronics 
are then enabled all the time . Therefore , 
the outpu ts of the two drives contend 
wit h each other. Fortuna tely, no damage 
can occur with open-collector drive cir­
cuits. The solution is simple: do not make 
the MUX shunt connection. Also. the 
disk-controller board places a logic low 
voltage on pin 34, Side Select, and this 
must always be logic high for the MP! B51 
drives. 

The fo llowing information will allow 
anyone who wants to use MP! BSl drives 
to have a system up and running in no 
time with the IBM Personal Computer 
and DOS: 

• Each MP! drive must be set up to receive 
its Drive Select signal on pin 12 of its edge 
connector . 
• The Drive Select signal must also enable 
the Head Load line. 
• The MP! drives' Side Select li nes must 
always be logic high . 

The above conditions can be achieved by 
placing two jumper connections across the 
following pins of the shunt socket on the 
MP! d rives: 

l to 14 (Head Load connecting to Drive 
Select) 

3 to 12 (Drive Select connecting with pin 
12) 

and cutting the trace on the MP! printed­
circuit board leading to pin 34 of the edge 
connec tor (just above the contact ), allow­
ing this pin to stay in the high sta te . 

ote that the termination-resistor pack 
(150-ohm pull-up resistors) should be left 
in the A drive only; remove this pack 
from the B drive but place a single 
150-ohm resistor between pins 2 and 13 of 
this socket. This pulls the Side Select line 
up to the high tate. 

Kim B. Lignell 
649 South Harvard Ave . 
Addison, IL 60101 • 

for vowels only after consecutive repeated 
elements are eliminated. With this fix, the 
rou tine will correctly discriminate be­
tween words like "decision" and "' thicken" 
because simila rly coded consonants sepa­
rated by vowels are preserved. The 
earliest document I know of that describes 
the Soundex method with this change is 
'1nfonnation Retrieval by Proper Name" 
by W . l. Hewes and K. H. Stow Oune 
1965 Data Processing, page 18). 

John Nesbit 
9808 llOth St. 
Edmonton, Alberta 
Canada 

Wanted: FORT/80 

My company has a problem: a number 
of our customers have bought and are 
using FORT / 80, a FORTRAN compiler 
produced by Unified Technologies Inc . of 
Islington , Ontario. Our customers find 
the compile r an excellent product , if a lit­
tle lacking in some advanced features. Un­
fortunately , we believe Uni fied Technolo­
gies ceased trading some time ago, and we 

cannot contact them. 
We would appreciate any information 

on the availability of the FORT / 80 com­
piler. 

D.G. Collier, Software Director 
Data Applications [UKI Ltd. 
166 Oyer St. 
Cirencester 
Gloucestershire, GL7 2PF 
United Kingdom 

M PI Disk Dr ives M eet IBM 

The following information may be 
useful to anyone considering purchasing 
the IBM Personal Computer. 

Recently, I decided to upgrade to a 
16-bit computer. I first purchased the IBM 
Tec/111ica/ Reference manual and la ter 
bought the IBM Personal Computer. Why 
d id I buy the technical manual first? I 
wanted to know if there was any reason 
why IBM's Tandon-made disk drives 
could not be replaced wi th my MP! 
(Micro Peripherals Inc .) BSl drives. 

Last week, I brought home my newly 
acquired Personal Computer system with 



Turn your Apple ill into an 

Orchard 


ta; 

With software from Quart<™Engineering 

Quark Engineering br ings you software specially 
designed for your Apple Il l. E.asy-to-use products 
that dramatically increase your system's capabilities. 
And your productivity. 

You start w ith Word )_!:!ggler™. the most easy-to-use 
word processor available for the Apple Ill. Word 
juggler is written in assembly language. And comes 
with speclal keyboard templates to label important 
functions. 

Word Juggler retails for $295. Form letter and sim ple 
mail ing list capabilit ies are Included free. If you want 
even more capacity, you can interface with Apple 's 
Mail List Manager for an additional $35. 

Need to check your spell ing? Add Lexicheck™. 
A high-performance spel ling checker with a 
25,000-word dictionary. You can add your own 
words. And get more accurate documents, w ithout a 
lot of proofreading. The price? Less than a penny a 
word. Only $195. 

You can even send text from Word juggler to 
computerized typesetting equipment. All you need 
is JyReface™. Interface software w hich cuts your 
typesetting costs and eliminates re-keying errors . 
$175. 

Finally, there's TranScribeTM. A spooler designed 
especially for hard disk drives. Transcribe lets you 
use other computer functions while you're printing. 
And it's compatible with most Apple Ill software. 
$125. 

There's much more to tell you about Word juggler , 
Lexicheck. Typeface and Transcribe. See them 
at your local dealer. Or contact us 
today. We'll help you turn your 
Apple Ill into an orchard. And from 
then on. you'll find easy picking. 

Quark Engineering 
1433 Williams. Suite I I OZ 
Denver, CO 802 18 
(303) 399-1096 

Quark•App le I~ a rcglslercd tri!ldem;uk 


of Ap-ple Compme-r, lnc . 


See us at Apptefest/San Francisco. Booth #5Z9.Circle 391 on Inquiry card. 





MICROBUFFER WILL 

SPEED UP ANY PROGRAM 

THAT REQUIRES PRINTING. 


MICROBUFFER ALLOWS YOU 

TO PRINTAND PROCESS 


SIMULTANEOUSLY. 

Now you don't have to wait for 
the printer to finish before you 
can use your computer again. 

YOU CAN DUMP 

PRINTING DATA DIRECTlY 


TO MICROBUFFER. 

Unlike your printe r, Microbuffer 
accepts data as fast as your 
computer can send it. So there 's 
never a bottleneck. 

Mic robuffer firs t stores the 
data in its own memory buffer 
and then takes control of your 
printer. Th is frees the computer 
fo r more prod uctive func tions. 

Additional output may be 
dumped to the buffer at any 
time and it wi ll be printed in 
turn. 

THERE IS AMICROBUFFER 

FOR ANY PRINTER/COMPUTER 


COMBINATION. 

Microbuffers are avai lable in 
Centronics-compat ible paral lel 
or RS-232C se ri al versions. 

FOR APPLE II COMPUTERS, 
Microbuffer II features on-board 

Circle 376 on inqu i ry card. 

firmware tor text formatt ing and 
advanced graphics dump 
routines. Both serial and paral lel 
versions have very low power 
consumption. Special funct ions 
include Basic listing formatter, 
self-test , buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 

FOR EPSON PRINTERS, Microbuffer 
is $159 in either an 8K serial or a 
16K parallel version. The serial 
buffer supports both hardware 
handshaking and XON·XOFF 
software handshaking at baud 
rates up to 19,200. Both Epson 
in terfaces are compatible with al l 
Epson commands 
includ ing GRAFTRAX-80 and 
GRAFTRAX-80+. 

ALL OTHER PRINTERJCOMPUTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 
Both serial and paral lel vers ions 
are expandable up to 256K. The 
se rial stand-alone will support 
different input and output baud 
rates and handshake protocol. 
The 32K model starts at $299, 
64K for $349. 64K add-ons for up 
to a total of 256K are just $179. 

When you think of how much 
time Microbuffer wi ll save, 
can you afford to not have one? 

SIMPLE TO INSTALL. 
Microbuffer II is slot-independent. 
It will f it d irectly inside the Apple 
II in any slot except zero. 

Microbuffer for your Epson 
mounts easily in the existing 
auxiliary slot direct ly inside the 
printer. 

The stand-alone Microbuffer is 
instal led in-l ine between virtually 
any pri nter and computer. 

MICROBUFFER FROM 

PRACTICAL PERIPHERAlS. 


Pract ical Peripherals is dedicated 
to establish ing new industry 
standards for product performance. 

The un-retouched photo at left 
has been en larged to demostrate 
Microbuffer's exact wo rkmansh ip 
and precise attent ion to detail. 
Specif ications demand that each 
board undergo 36 seperate tests 
and inspections before it can 
leave the factory. 

Ask your dealer for a demostra­
tion of the most practi cal, most 
successfu l new product of the 
year - Microbuffe r. 

PRACTICAL PERIPH ERALS, INC. 
31245 LA BAYA DRIVE 
WESTLAKE VI LLAGE, CA 91362 
(213) 991 -8200 
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Quin ti-Maze 

Robert Tsuk 


17 Lexington Ave. 

Plattsburgh, NY 12901 


The Quinti-Maze game takes you on a three-dimen­
sional adventure through a 5-by-5-by-5 cubic maze. The 
object of the game is to find your way through the rooms 
and out of the maze in as little time as possible. 

The program is written in Applesoft BASIC for an Ap­
ple lI with 32K bytes of memory and one disk drive. 
Although it's written in BASIC, Quinti-Maze is a fast 
game to play (see listing 1). But setting up the maze takes 
about 30 seconds (see photo 1). One room at a time ap­
pears on the screen, showing you four possible exits-one 
in each of the three visible walls and one in either the 
floor or ceiling. 

Playing the Game 
At the start of the game, you're asked if you want to 

see the instructions. lf you don 't, the screen then displays 
a view of one of the rooms, in high-resolution graphics, 
located somewhere in the maze. The direction in which 
you are facing is indicated at the bottom center of the 
screen. 

You move around the maze by entering any of the 
following commands: 

U-up E-east 
D- down W- west 

-north F-change facing direction 
S-south Q-quit 

Every time you enter a command, you move to another 
room or get a different perspective of your location in the 
room. The rooms look nearly identical, except for the 

TIME 144 NORTH 

Photo 1: View of one of the rooms in the maze. You can 
change the direction you are facing or move in any direction 
by entering one of the commands. 

varying positions of the doors and holes in the floor or 
ceiling. As you move about the maze, the computer ticks 
off the seconds, keeping track of your total time. The 
elapsed time is displayed in the lower left-hand comer of 
the screen. 

When you enter the F command, to change your direc­
tion, the program asks that you enter the new direction. 



8 

If you enter the Q command, to stop the game, the pro­
gram asks if you want to save the current maze. If you 
do, the program requests a name for the maze and then 
saves it on the disk . When you next play Quinti-Maze, 
the program asks if you want to start in a new maze or 
recall an old maze from the disk. If you want to recall an 
old maze, you enter the name of the maze. The program 
returns you to the same room and with the same 
cumulative time as when you last quit the game. 

Strategy 
The strategy for Quinti-Maze is fairly simple; be 

methodical Because all the rooms in the maze look 
similar, you could wander around forever without find­
ing the exit. My favorite method is to travel in one direc­
tion for as far as I can go, then I assume I'm at one of the 
outside walls and search there for an exit. 

Conclusion 
Quinti-Maze is a simple yet very playable game. Be­

cause it is written in BASIC you can easily modify the 
program to include your own special features . A denizen 
or two would add even more excitement to Quinti­
Maze . a 

The author has offered to make copies of his program 
available to BYTE readers for $5. Send a blank disk and a 
self-addressed stamped envelope to: 

Robert Tsuk 
17 Lexington Ave. 
Plattsburgh, NY 12901 

listing 1: Quinti-Maze, w ritten in Applesoft BASIC, requires 
an Apple II with 32K bytes of memory and one disk drive . 

DATA 20 1,84, 208, 15,32 , 177,0 , 3 
2,248 , 230,1 3 8 ,72 , 32 ,183,0,20 
1 ,44 ,240,3, 7 6 ,201, 2 22 , 32,177 
, ( !; 32, 2 4 8 , 2 30 

2 FOR I = 7 68 TO 8 3 3; READ P: POKE 
I , P : NEX T I 

7 
~' DATA 104,134, 3 ,1 3 4, 1, 1 ~3 ,0,1 7 

0, 160,1, 132. 2 , 173, 48 , 192, 1 ~6 
,208 ,4,198 

4 DATA 1 ,240,7, 2 0 2,208, 2 46,1 66, 
C•,208,239, 1 65 , 3 , 133, 1, 198,2 , 
208 ,24 1 , 9 6 

5 POKE 10 13, 76 : POKE 10 14, 0 ; POKE 
1015 , 3 

10 TE XT : HDME 
90 GOSU8 2000 
100 	 DI M FCIJ , 7 } : DIM FCS <5l 
105 FC$(1 ) = "NORTH" : fC$ (2) = " SO 

UTH";FC~li (3 ) = " EAST " : FCS l 4 )"' 
"WEST " 

1 10 FOR B = 1 TO 4: FOR I = 1 TO 
6; READ FC<B , Il: NE XT NE XT 

115 	 GOTO 155 
12 i 	 HPLOT O. O TD 279,0 10 279 , 15 

9 T 0 , 159 TO O,O TO 6 9 ,29 TO 
209,29 TO 209 , 129 TO 69,1 2 9 TD 
69,29: HPLOT 209, 2 9 TO 2 79 , 0 
: HPLOT 2 09,1 2 9 TO 279 , 159 : HPLOT 
69, 129 TO 0,1 5 9: RETURN 

12 5 	 RETURN 
1 ~~ 	 HPLDT 109 ,9 TO 16 9 ,9 TO 15 9, 

19 TO 119, 19 TO 10 9, 9 : HPLOT 
1 19, 19 TO 119 , 9: HPLOT 159 , 1 
9 TO 159. 9 : RETURN 

135 	 HPLOT 1 19,1 3 9 TO 15 9 , 13 9 TD 
169, 149 TO 109 , 149 TO 11 9 ,1 3 
9: 	 HP LOT 119 , 139 TO 119,1 49; 

HPLOT 159,1 3 9 TO 15 9.1 4 9; RETURN 

1 4 0 	 HPLOT 19, 3 9 TD 4 9 ,49 TO 49, 1 
3 9 : HPLO T 19, 149 TO 19, 3 9 ; HPLOT 
19,1 39 TO 49 , 13 9: HPLDT 19 , 4 
9 TO 49, 4 9 ; RETUR N 

145 	 HPLOT 119, 5 9 TO 159 , 5 9 TO 15 
9 , 129 TO 119,1 2 9 TO 119 , 59 TO 
129 , 6 9 TO 14 9 , 69 TO 1 49,119 TO 
12 9 , 119 TO 12 9,69: HPLOT 149 
, 69 TO 15 9,59 : HPLOT 149, 11 9 

TO 15 9,1 2 9: HPLDT 129 , 1 1 9 TO 
1 19 , 12 9 : RET URN 

150 HPLOT 229 , 49 TD 25 9,39 TO 25 
9,1 4 9 : HPLOT 229 ,1 3 9 TO 229, 
49: HP LOT 229, 4 9 TO 2 59 , 49 : HPLOT 
229 , 139 TO 2 5 9, 13 9 ; RETURN 

15;.:, Dll'l 8 $ <6 , 6.l 
16 0 I NPUT "RESTART OLD MAZ E " ;Y$ 

: I F LEFT$ ( Y$ , 1 ) == " Y" THEN 
1360 

165 FOR A = 1 TO 5: FOR X = 1 TD 
5 : FOR Y = 1 TO 5 

167 & T10 * A + 10 * X + 10 * Y, 
1(l 

List ing 1 continued on page 26 
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SUPPLIESI 
BASF DISKETTES, 100% CERTIFIED 
Stk # S.25" DISKETTES, BOX OF 10 1 BOX 5 10+ 
35 -256 1 SIDE SINGLE DENSITY SOFT SECTOR $23.00 $1 12.50 1220.00 
35.257 l StDE SINGL E DENSITY 10 SECTOR $23.00 $1 12.50 $220.00 
35-646 l SIDE DOUBLE DENSITY SOFT SECTO R . . . . $24.00 $11 7.SO $230.00 
35·649 l SIDE DOUBLE DENSIT Y 10 SECTOR . . . . . . . $24.CIO $117.50 $230.00 
35-624 2 SIDE DOUBLE DENSITY SOFT SECTOR . . . . $38.00 S185.00 $330.00 
35 ·627 2 SIDE DOUBLE DENSITY 10 SECTOR . $38.00 $185.00 $360.00 
S!k W 8" DISKETT'ES, BOX OF 10 1 BOX 5 10+ 
38·428 1 $.OE SINGLE DENSITY SOFT SECTOR $24.00 $1 17.SO '230.00 
3&-saa 1 SIDE DOUBL E DENSITY SOFT SECTOR S35.00 1170.00 $330.00 
38-596 I SIDE DOUBLE DENSITY 32 SECTOR $35.00 $1 70.00 $330.00 
38-325 2 SIDE DOUBLE DENSITY SOFT SECTOR . . . . $43.00 $207.50 S410.00 
38·812 1 SIDE SINGLE OEN. (SHUGART 32 SECT) .. . $24.00 $117.50 $230.00 

HARDHOLES - ADDEO STR ENGTH REINFORC ING RINGS PR EVENT HOLE 
TEAR ING ANO RIPPLING DAMAGE. MADE OF HEAVY DUTY MYLAR . 
Slk # 	 Price 
29-801 B" APPLICATION KIT .. .. . . .. . . . $11.95 
29-800 EXTRA BOXES Of 50 HOLES $8.00 ' ' ~~ 
29-501 5' ' APPLICATION KIT .. .. .. . .. .. .. Sl.95 
29·5-00 EXTRA BOX ES OF 50 HOLES SI.OU ---..~,:"' 
DISK DRIVE HEAD CLEANING KITS - REDUCE READ/ WRITE ER RORS 
ANO EXTEND MEDIA LIFE WITH REGULAR CLEANING. 
BASF head clH nlng Fl EXYOISK '". PERFECT DATA'" one/ two head kit. 
Specially dO!:lgned 1ocloan lho head s Kit contains two cleaning disks, one 
of you r o lsk d<lve . wi1h0u1 solvents or bolllo or hand cleanIng solutio n an d 
liquids. FOR SING LE HEAD DRIVES ONLY an Easy -Pour o lspen slng spout. 
21 -731 Boxol1hree 8" dlsk s • $35.00 21 -708 8" Cleanlng kl1 ...... $24.95 
21 -732 Box ofthree5" disks . $35.00 21-705 5.25" Cleaning ki t .. $24.95 

Fllp 'N' File™ 
PROTECTIVE STORAGE SYSTEM FOR UP TO 
60 DISKS. TRANSPARENT SMOKE COLORED 
ACRYLIC CONSTRUCTION WITH HINGED LID 
AN D INDEX DIVIDERS. 
Slk # Price 
25-605 FOR 5" DISKS .. . , . . . . . $24.95 
25 -508 FOR 8" DISKS . . , . . . . . . 529.95 

if&OS i108 
11108 1105 

LIBRARY CASES - HOLDS TEN DISKETT ES FOR EASY ACCESS 
S!k M EACH TEN CASE 
21-105 5" Library case ................ , .. . .. . $2.95 $2.25ea $CALL 
21·108 8" library case $3.95 S2.95ee SCA LL 

Paper Tractor THE PAPER TRACTOR ENA BLES YOUR TRACTOR 
FEED SYSTEM TO FEED INDIVIDUAL SH EETS OF LET­
TER OR LEGAL SIZE PAPER , . . INEXPENSIVELY! 
• Fits 9'!." print rr amos 
• Compalible with matrix. Im pact. daisywheel and Ink in­

lecllon 1>rlntheads 
• F1tg fr on I , back and Clual lractor feeds 
• Proven wilh all maj or manulacturors printers Including 

Epsc>n. Tiger. DEC-writer. Commodom, Conuonics. 
AS V VI VU ond many more 
Slk # 26-1101 . .... .. ... .. • .. . .. .. .. . .. $14.95 

RIBBONS- OUALl f Y, BRANO NEW. LONG LI FE EXACT REPLACEMENT 
Slk # Flll lhua prlnlaro 1·5 6-11 12+ 
41 -421 Cenlron lcs 700 series. LP. I. 11, IV (zip pack insertJS3.. 74 $3.33 52.93 
41 -430 NEC Splnwrllor 5500,7700 mullislrlko $5.84 $5.20 $4.57 
41-465 Cenlronks 104 .. .. .. .. . .. .. .. .. . .. .. . .. .. $20.83 $18.58 $16.32 
41 -471 Dlablo HY Type II. Mullislrike - .. . .... - - .. . • $4.85 $4.32 $3.80 
41 -473 Diablo HY Type II. ~ong lile nylon fabr ic SS.38 $4.IO $4.22 
41 -476 QUME. Multlstrike black . . . . . . . . . . . . . . . . . • $3.88 $3.42 S3.00 
41-495 Texas Instr. 810. Dual Spools . .. .. .. .. .. .. • $5.06 $4.52 $3.97 
41 -496 Oecwrlter LA 30/36. Dual spools .. . , .. . . .. • $4.91 $4.38 $3,85 
41 -498 OEC L A180.Tl 820dual spools .. . .. ....... $6.61 SS.90 $5.18 
41 ·451 Epsonl 1BMMX70/ 80 e111 trldge .. . .... ..... $13.12 S12.33 $10.13 

W SOURCE America s rn1omlotion utility. Gtil Umely 1nrormat1on on 
stocks. bGnds. oommo(bries. FiM Aitlme schedules and 

~ make lril•el reser.1atlons. Use the di5COUn t shopping and 
~v[ ia:ei.s 1t.1ru..,J.U.r..o,. unL•"' ba11er service. Ma:nv 01hor lacilllles available. 

Slk. II 965 The SotJrce Eleclronlc lnlormation and Communication Servtee S 8 5.00 

listing 1 cori tin11edc 

,..170 	 I F {-) > 5 AN D RND ( 1 ) <" 
80 THE N S•li <X.A) = 8$ ( x. A) + 
11 0 0; 180GOTO xU175 S$<X,A> = S$<X,A> + I I 

180 IF 11I D$ (8$ <X ~ A 1) , ( y - 1 
+ 1 ' 1) = "()" THEN 8$ (X* 6 

,A> = S$(X,Al + " Ou: GOTO 19 
I) 

+ H x l l 185 8$<.X, Al S '$ IX, A 
19 0 IF Y - 2 < 0 THEM 2•)(1 
19 5 IF MID$ ( S$ ( X , A) , <Y - 2. * 

6 ~·4,1) = " O" THEN S$ (X, Al 
S$(X,M + "0": GOTO 2 -15 

200 S$< X , 1~) = 8$(X,Al + " X"· 
2 0 5 IF V < > 5 AND RND (1) < 

8 THEN SSCX,A) 8$1X,A) + " 
O": GOT 215 

2 1 0 s~1; <X , A) = S$ <X , A ) + " X " 
2 1 ~ 	 I F X < > 5 AND RND ( 1) ( 

~3 THEN S'fi <X, A) S$CX,A> + " 
O": GOTO 225 

220 S$ ( X, A) = 8$ <X, A) + "X " 
225 IF l'JID$ (S$( X - 1,Al, <Y - 1

* 6 + 5, 1) = " O" THEN S$(X 
,A> = S$ 1X, Al + " 0 " : GOTO 23 
C"

•-' 
230 S$<X,A> = 8$ <X , A) + " X " 

NEXT : NEXT : NEX T 
2 40 X = JllH ( RND ( 1) * 3) + 2 : Y 

- I NT ( RND ( 1) * 3) + 2 : A 
= I NT ( RND ( 1) 3) + 2 

245 RD = INT ( RND ( 1) * 6) + 1:* ON RD GOTO 250 , 25~,260,265, 

270,275 
250 A= 5 :P1$ = LEFT$ CS$CX,Al , < 

Y - 1) * 6) : L = 29 - LEN (P 
l$> : P2$ = Ri rHTS CS$ <X ,Al,L 
) :S1!;(X .. Al = Pl ~F. + "0" + F· 2 $: 

GOTO 	 280 
255 A = 1:P1$ = LEFT$ (5$CX,A>, < 

Y - 1 ) * 6 + l) :L 29 - LEN 
(P1$l:P2$ = RIGHT$ <SS<X , Al 
, L >:S$ (X ~A) =Pl$+ "0 11 + P2 
$: GOTO 280 

260 Y = 5 : P 1$ = LEFT$ CS$CX,Al, \ 
Y - 1) * 6 + 3> : L 29 - LEN 
(P1$l: P2$ = RI GHT$ (8$(X,Al 
,Ll : S$(X,Al = P 1$ + "0" + P2 
$ : GOTO 2 8 0 

265 Y = l: P 1$ = LEF T$ (S$(X,Al, ( 
Y - 1.1 + 2l: L 2 9 - LEN* 6 
<Pl$l : P2$ = RIGHT$ <S$ ( X,A) 
, Ll:S$(X, A l =Pl$+ " 0 " + P2 
$ : GOT!J 280 

270 X = 5 : P 1$ = LEF T$ CS$CX,Al, ((805)985-9824 Y - 1) * 6 + 4l:L 29 - LEN 
<Pl$ l :P2 $ = RIGHT$ <SS<X,AlBY MAIL: Mall your order to Personal checks require lv/O weeks 10 

NATIONAL DATA SUPPLIES. INC. clear. , L) ; 8 $ ( X, A> = P 1 $ + " 0" + P2 
1741 CAPSTAN DRI VE PURCHASE ORDERS: Purchase orders $: GOTO 280
OXNARD. CA 93033 welcome rrom well raled componys end 

Include your phone number. Master Card lnSlitulions. Minimum order S:lS.00 275 X = l:P1 $ = LEFT$ (8 $CX,Al, < 
or Vlu riumber, an<I expiration date. SHIPPING: 3Yo 01 oroer (minimum S3.00). Y - 1 > + 5l : L 29 - LEN* 6Pleaso order by stock numbor. Minimum Non UPS aroas, exporl orders or parcel 

ord•r $20.00. C.0 .0 .s 3% (min $2.00). post are 10% (minimum $5.00). (P1 $ l :P 2 $ = RIGHT$ (8$CX,A) 


, L l:S$CX~A) = P l$+ " 0 " + P2 
$ : GOTO 280 

280 SX = X:S Y = Y;SA A 
Listing 1 continued on pAge 28 
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Smith Corona TP-1 Commodore 
Daisy Wheel Printer 

BUY 
DIRECT 

VIC-20 

The Friendly Computer 

TM · TANDY CORPORATION CENTRONICS 739-1 

FREE COPY OF WARRANTY 

UPON REQUEST *469 
WRITE FOR YOUR FREE CATALOG 

We Corry The Ful I TRS-80 Product Line 


MICRO MANAGEMENT 

SYST.EMS, INC 


PARCEL DIVISION - DEPT. NO . 1 

2803 Thomasville Rood East 


Coiro, Georgia 31728 


• ,. GA. & INFO 912-377-7120 Vl(ic20
dSJJ:J •MITH·CDlfDNA r-....._ ._.,..... 

Vl~ousmds o& f:.;aU.s61ed Custol'l'lel!S gt111ce '78 

28 Srp~bor 1982 © BYf'E Put>Uationo lne Circle 304 on Inquiry card. 

Listing 1 cor1 ti11ued: 

zc;>o 

300 


310 

1000 


1010 


1020 


1025 


1027 


1 o:.o 
:L o:-s 
040 


105(1 

1060 

1070 

1080 

1 (19(1 

1100 

111 (I 
1120 


1130 

1135 

1140 


1150 


1 l 60 

1170 

1180 

1190 

1200 

12 10 

1220 


1230 


1240 


1250 

1260 


1270 

128(> 


12 8..., 
1290 


VTAB 

TO S 

IF 

300 

F'D~E 

X 

Y = 

A = 


T.'-: F'Ril\IT "HIT Al\IY f<EY 
P1FT" 

PEEK C - 16384l ~ 127 THEN 

- 16368,00 
I l\IT ( RND \ 1) * 5) + 1: 
I NT ( Rf\!D Cl) * 5) + 1 : 
I NT ( RND ( 1) * 5) ~- 1 : 

FC = 1: GOTO 1220 

HOME : VTAB 2 2 : HTAB 18: PRlNT 


FC~t;CFC>:A$ = "":D = 0; IF LS 
= l THEN PRINT X,Y,A 
VTAB 22: F'fiINT "THIE : " ; T: FOR 

Tl t'IE = 1 TiJ 80 

IF PEEK C - 16384) > 1~7 fHEN 


10:::0 

NEXT :T = T + 1: VTAB 22: PRINT 


"TIME : II ; T : GOTO 1020 

GET A$ 

IF A$ II* HTHEN LS = 1 
,,
IF /Ci$ = " 
IF A~~ 11uu 

II D I~IF A$ 
IF A'~ "N11 

IF A$ "S" 
IF A$ "E '• 
IF I«$ If'":)" 

IF f-l~~ "Wtt 

IF A$ "FH 

THEN L3<.l0 

THEN D 1 

THEN D = 2 


..,.
Tl~EN D ·-' 

THEN D 4 

THEN D "' J 


THEN 1290 

THEN D = 6 

THEN GOTO L~8(1 


IF D = 0 THEl\I 1010 

T = T + 1 


IF MID$ <S1HX,A.l,(Y -· !) ~ 


6 + D, :l) < > "0" THEN PRINT 

CHR$ C7l: GO TO 1010 

ON D GOTO 1 160,11 70, 1180 . 11 


90,1 200,1210 

A A + 1 ; GOTO 12 20 

(~ A ·- 1: GOTO 1220 

y y 
 - 1: GOTO 1220 

y y 
 + 1 : GOTO 1220 

x x + 1: GOTO 1220 

x = x - 1: GOTO 122(1 


C"IF x '> w OR x < 1 OR y .•"· 5 OR 
y < 1 OR A > 5 DR A < 1 THEN 

PRINT " YCJU WI N": .,, Tl.(1(1 , 100 

: & Tl00,50: ~ Tl00,50: & T 7 

5,66 : & Tl00,66: & T75,66 : & 

T60,255: GOTO 3000 


HGR : HCOLOR= 3 : HPLDT O,O : 

CALL 62454: HCOLOR= 0: GOSUB 


120 

FOR I = 1 TO 6: IF MIDS (S 


$(X,A),(Y - 1) * 6 + r .. u = 
" X" THEl\f N . XT ; GOTO 1010 

R = FCCFC,II + 1 


HCOLOR= 0: N R GOSUB 12 5,1 

-.':·0, 135, 140, 14...,, 15 I 


NEXT : GOTO 1010 

INPUT "WHAT FACING J.-N 2-S 


3-E 4-W";FC: IF FC < 1 CR F C 
> 4 THEN 1280 

GOTO 1220 

INVERSE : HTAB 18; PRINl SX 


; " ";SY; " " ; SA : NORMAL ; GlJTO 

122 I 


Listing 1 con tinued 011 page 30 


TRS-80 Color Computer 

BUY 
DIRECT 

PRICED 
FROM szee 

TRS-80 Model 111 

Computer 


BUY 
DIRECT 

PRICED 
FROM seas 

TRS-80™ 

By 

RADIO SHACK 

1-800-841-0860 Toll Free 

BUY DIRECT 

PURE RADIO SHACK EQUIPMENT 

LOW DISCOUNT PRICES 
TRS-80 Model 11 


Computer 


.~:.~. :-

~~~ szeaa 

TRS-80 Model 16 Computer 

BUY 

DIRECT 


PRICED 
FROM 



The software professionars choice 

The most complete Pascal programming package 

is available for both 8 and16-bit computers. 
Pascal/MT+ is the choice of professional software 

writers and hardware vendors. Pascal/MT+ is fast, 
versatile, and portable, plus Ws easier to use than 

0th.er Pascals. In fact, no other Pascal gives 
yeu the many programming conveniences of 

Pascal/MT+. Our superior native code 
compil~ 8087 support, advanced debugging 

tools~ and ROM-able code make it perfect 


for ·every professional application. 

Pascal/MT+ is a total development package 

with all the utilities you need, including our 

Europe 
Vector. Inter.national Research Park 
B-3030 Leuven, Belgium 
32 (16) 20-2!1-96 
Teleit: 26202 VECTOR 

.Far East 
Microsoftware Associates 
6 Floor A.'Y.~uilding 
3-Z:.2 Kitaaoyama, Mi11ato-ku 
Tokyol07, Japan 
03-403-2120 
Telex: 2426875 

exclusive SpeedProgramming Package!" 
Pascal/MT+ is a comprehensive language 
package that translates directly into high-speed 
object code, not slow P-code. That means it's 
five to ten times faster than the competition's. So 
move up to the best Pascal on the market. 

Call or write Digital Research for more 
information. (408) 649-5500 fjiilo 

or (408) 649-3896. ~ 

160. <:=entral Ave., 
Pacific Grove, 
California 93950. 

DIGITAL
RES.r A D~CH"' 

JJ"'\l~ 
The creators of CP/M" 

Circle 164 on inquiry card. 



Li5 ti11g 1 cont irr11ed: HTA8 17 : INVERSE : PRINT " S 
t 300 PR I NT "DO YOU \:JP1NT TD SA ' =­

TH I S MAZI'::": INPUT Y$: IF LEFT$ 
(Y$,. 1) '. > 11 Y " THEN GOTO 3 
(IC)(> 

t :.:.10 I NF'lJT "!iJHP1T DO YOU l>JANT TO 
CALL IT ";N$ 

13~0 O~ = CHRM ' 41 

1330 p , ·INT M>;"OPEN (] D MA ... E/ ";~· I 

$; PRHn 0<£< "~vPJ 1 - Ol n MALE / 
II ; N~? 

134n FD- Al = 1 TO 5: FOR X1 ­
TO 5: PRINl S C J,A l l: NE XT 

: l'J _ . r : PRJJ\Jl X: PFil NT Y· F'F\lhlT 
A : PRlf'i T: PRJ l' i-1 f- C 

1350 PRJNT D$; "CLOSE Dl D l''IA!E/"; 
N"': GOTO 3( >( HJ 

136(> 1 l'JPU1 .. l..JH~'r r l ' r I :::; NAME " ; l' I 
$ 

1370 DS = CHRS ( 4l 

1380 F·RINT D$; "OPEN OLD 1'1A?. l";M 

$; F-'R 'IN"J Ll$; " REr'.-'10 tJ L.f\ l•li''ilt.::/" 
; N1• 

F OR I 1 ::: I l'Ll 5: Fl.JR X 1 = 1 
T 0 .:i: HlPU r S't. ~: 1. i'.41 ) : l\IE: XT 

; NE X 1 : I l\IF'U r X: 11\IPUT Y: ... I 'PUT 
A: I NPUf r : INPUT FC 

14(l(I F'RT •JT D'ii;"CLOSE OLD t'1AZE/ " ; 
N -h: L70 T U 1::21_1 

.:2000 ',JTAB 12 ~ H-1 AB l 8 ; I l\J \!ERS - : 
PR INT "l'IP1Z E " : NORMAL : \'TAB 

22: I NP IT "DO y JU ~v ' N r J l\IS rk 
UCT ONS " ;Y1i : IF L-.Ff$ ( Y~•, 

1 } •: '> " Y " TH N RET URN 
2005 PR*l l 
2 01-(> 1 !OME : PR li'H "THE OBJECT OF 

MAZE IS TO FI ND YOUR .~J AY" : PR INT 
: PR il\JT "OUT OF A 5X5.X5 CUBI 
C i•IAZE. · Ii'l ONE OF THE": PRINT 
" ROOMS T HERE 18 AN EXIT OUT 
DF THE l"IA ZE. " 

2~>20 P R I NT ; PR I NT "YOU MUST TR Y 
TO FIND IT IN AS FEW TURNS 

" : PRI N " AS POSS IBLE . THE C 
OMMANDS ARE :" 

2 (l3 (> PRINT : HT AB 6 : I NVERSE : P R!N T 
"U " ; : NORMA L : PRI NT "-UP "; : 

204 0 

2050 

2060 

207(1 

2080 

... 10) 

.,::.(ll)f.' 

30~0 

::'.1)3(1 

C/<.J99 
100 \JU 

" ; : NORMAL : PRINT " -SOUT H " 
PR I NT : HTAB 6 : INVERSE : PRINT 

"D"; : NORMAL : PRINT "-DOWN " 
;: HTAB 17: INVERSE : PRINT 
"E " ;: NORMAL : PRINT "-EAST" 

PRINT : HTAB 6: INVERSE : PR I NT 
"N " ;: NORMAL : PRINT " - NORT H 
";: HTAB 17: INVERSE : PRINT 
"W";: NORMAL : PR INT "-WEST" 

PRINT ; HTAB 6: INVERSE : PR I NT 
" [! ";: NORl'IA : Pl~I NT "-QUI T " 
;: HTAB 1 7 : I NVERSE : P R INT 
" F "; : NORMAi_ : PR I NT "-CHANG 
E FACING" 

VT AB 2 -~' : PRI NT "H IT ";: I NVERSE 
; PRI NT " SPACE " <: NCJRMAL PRINT 
" F OR MORE " 

I F PEEK I - 16384 > ~ 127 THEN 
2(i8(l 

POKE - 1 6368~ u: HOME : INVERSE 
; P RIN T " F ";: NORMAL : P RI NT 
" ~J I LL COME BACI< WITH A QUES 
T IOl\J AS TO": PR INT : PR INT " 
WHICH F AC I NG YOU WI SH. HI T ON 
L Y ON E r :EY ": f· I NT: F'R INT" 
AND " ; : Il\IVERSE ; PRI NT "R T 
Ul:;;N " : NOR MAL 

PRINT ; PRIN T "PLE ASE WAIT 
WH IL E IT SET S UP T HE MAZE " ; PRINT 
; PRT l\JT ; RET URN 

T XT ; HOME : VTAB 5 : HTAB 
1 '.2 ; PRi l\11' " CO NGRATU L ATIONS I 

PRINT ; PR I I T T AB ( 7) " YOU 
HA\.'E F HHSHED l HE MA ZE IN ": 

P 'INT TAB I 7) T; " SECONDS " 
1 1\J PUT " DO YOU WANT TO F'L AY 

AGAI N '-:> " ;V$ 
J F LEFT~t; ( Y$ ~ ! .l = "Y " THEN 
RUN 
1\JrlRt'IAL 


DArA 


.~ . 3 . ~.1i2,3,5,4,0, l ,~.~,3~0 

, 4 

FEATURES: •MH~ l'J!OA. CP•M BASED. 6'1K RAM, 00 OISK CONTRDLL£R, llflN LINE GRAPHICS. 
Et.'HANCEO SCREEN FEATURES, KL IITTENSITY. REVERSEVIDEO,TONE GB ERATOR, 2 RS.232 PORTS, 
0 EPARAt.LEL PRINTER POOT,ALSO BOOTS AS L'ITElllGENTTERMINAL 
$199 OPTION PACKAGE lor any 82Ql820 II $299 OPTION PACKAGE for ony 820/820 II 

• Zll'.!,$PEEDIJP-PlD!l'""11itlol0 1i11Hz • lllCllCES AIJ.OfTHE$L!l9PAf:KAGEPlUS­
IS<n!>•~"'°1!.l""'i >1 '9 • eo. i:11oo..;.n.. 1 15 

, • OOl'l.AYAISER ·Eltl~n:r"s·.s:..i~ I 1SI , &.\ll-f'nlllldod ~o.81S111J 
• Al:R'O\K:GllWISCllEBH.lollodOJ Cl!T l 19 (6Wlo>,Ol<VCb<oPU<.Crioll,lqhtJ l 19 
• HYl0ta1mGl.AllE SCREEi' -S."""' """CRT I 19 • Ero:dwj lx l-~ $ 19 
• 	SYS'lEMD<JSTCO'ICRS-J Co...,Pttt!!d CAT, • CodlntJ la'lll:!~"""'I"""'"""·""°' 


b-r..es. & Kei:,~c S 29 • PwaJef?tl'&rc;a:m 
 : ~ 
$299 820 00 Kit 

• 2"""-S..J!l'll\lnModol~ 

· ~F'u!I-~-

' PRICE ING:LUDE:S THE NEW XEROX 820 II DJSPLA Y/PROCESSOR. 

KEYBOARD and2 TANDON DRIVES. 

FULL MANUFACTURER 'S WARRANTY 


5V..' SSIOD • $1995" 
51/o" OSIDD·~· 
a· SSIDD •$29Q5• 

Sjml~at sa...ings OIU 
s• DSIDO &li8RI D111111 Syslf)lllS' 

micro'NES' 
Bo~ 545, 1100 Front Slree! 
Fon Benion, MT 59442 
CALL COLL£CT TO OIU>St: 
(406) 622-5651 H, MDT, ­

~~~~~{"!~"'~ 

~=!::.===~ 
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'Ihe$1795. 

Personal Business 


Computer

that iscfianging

thewaypeople


gotoworK. 


The Osborne is easy to 
learn, fun to use, and quickly 
becomes indispensable. 

One price, $1795, buys it all. 
The Osborne is available 

from a computer retailer near 
you. 

And you can buy it in any 
color you want. As long as it 
is blue. 

Put away your buggywhips. 
Henry Ford revolutionized 
personal transportation. 

Adam Osborne has 
done the same for personal 
business computing. 

Virtually everything 
you need in a personal 
business computer to work 
faster and better with words, 
numbers, and ideas is included 
in a portable carrying case you 
can take anywhere. 

For your nearest dealer, 
call (in California) 800 772-3545 
ext. 905; (outside California) call 
800 227-1617 SBORNE 
ext. 905. COMPUTER CCRPCRATICN TM 



When you say your
diskdrive has more juice
than Apple's, be prepared 
to cut one open. 

The problem with Apple's disk drive 
stems from the core. 

There are a lot of good reasons why 
dealers all over America aren't recommend­
ing Apple's disk drive. And one of the main 
reasons is Rana Systems' new Elite Series 
of Apple II compatible disk drives. 

It 's easy to see why Apple®has been 
having some major slipped disk problems. 
Just look at their antiquated head positioner. 
Apple Is a reglsle•e<l lrademarlt al Apple CamptJIOr In<:. 

It's plastic. Just like a toy That's why it can 
take multiple passes to get the information 

needed. And why the 
information on your disk 
can appear obscured and 
unreadable. If Apple's 
positioner doesn t accu­
rately center the head 

Apple>spnm1tiveplasllcPQS1Uoner over your data tracks, it's 
1tu:;0~~T:. e.bu t skJppy. w•y•ocair no bargain at any price. 



Rana knows the head positioner is the 
heart of the machine, so we didn't cut any 

corners. To most accu­
rately place the head 
over the data area we 
use finely machined 
lead screws and metal 
band positioners. They 
provide you with the 
fastest and clearest --......____ 
data recognition on 

Ranass1a1co11noar11ocnno1ogy1""d the mark t w ·th th 
screw ana me1a1 oand pos111one1s 9.ve e . I ree 
•1as~1y1mprovoospea-dandact<Jracy to four times faster 
a~~ess , track to tr,ack. \f\(ith far greater pre­
c1s1on than Apples to give you virtually 
100% data integrity. 

More juice on Apple's inferiority. 
There's another big problem Apple has 

ch~sen to ignore. The irritating scratching 
noise that occurs when it is searching for 
information. Rana, on the other hand, has 
built the Elite Series to be virtually noiseless. 

And more importantly, Rana has an 
advanced write protect featu re which 
makes it impossible to lose your information. 
A simple touch on the front panel's mem­
brane switch gives you fai lsafe control. 
Apple of course only has a notch or tab, 
which gives you only minimal protection. 

With the superior Elite controller card, 
you can control up to four floppy disks using 
only one slot. With Apple's you can only use 
two. Of course, you can still plug into 
Apple 's controller card , but down the line 
you 'll want to switch to Rana 's and save 
yourself a slot. 

Elite also gives you more 
byte per buck. 

Even our most economical model, the 
Eli te One, gives you 14°!o more storage than 
Apple's. 163K versus Apple 's 143K. With 
our Elite Two offering 326K and our top-of­
the-line Elite Three offering a 356% storage 
increase at 652K. That 's almost comparable 
to hard disk performance, al l because of 
our high density single and double sided 
disks and heads. 

- Elite Three 652K- 356°o 

- Ellie One 163K~ 14•. 

- Disk 111 43K 

And the cost? Just look at the chart. 
272 Bytes per dollar for Apple, versus 
between 363 to 767 Bytes per dollar for 
ours. They're not even close. 

The real beauty of it isn't 
the beauty of it. 

There is no comparison to the lean , 
clean design of the Elite Series to Apple 's 
5 year old model (which by the way has 
never been updated). It's our superior 
technology, operating economy, increased 
storage and faster step that makes us the 
best performing and hottest selling disk 
drive in America. 

So give us a call or write for more infor­
~ation. It doesn't take a lot of courage to cut 
into an Apple when you outshine them as 
brill iantly as we do. 

RanaSystems 

20620 Sou111 Loapwood Awinuo. Carson CA 907J6 213·538·2353. For clealer 1nfe>rmallon call 
toll free ·S00-·121·2207. In Calllorn1a only call: H>00·262· 221 Source Numi>er . TCT-654 
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Three Dee Tee 

John Stuart 


6345 South 70th East Ave. 

Tulsa, OK 74133 


Three Dee Tee is a computer game 
for two players, which runs on the 
Radio Shack TRS-80 Color Com­
puter. It is loosely based on the 
Rubik's cube game and Tic Tac Toe. 
The object of the game is to color 
three cubes in a line either vertically. 
horizontally, or diagonally. The com­
puter keeps track of every winning 
combination and displays a box score 
for each player. 

When you start the program, the 
computer draws two cubes. One cube 
is larger than the other and represents 
the front view. The smaller cube 
shows the back view of the cube as if 
viewed in a mirror . After the pro­
gram generates these two cubes, it 
draws 9 smaller subcubes on each 
face. There are 6 faces with 9 sub­
cubes each for a to tal of 54 subcubes. 

Next, the computer colors a sub­
cube for player A. It then starts mov ­
ing the color cursor around the cube 
in an orderly fashion. It may take you 
some time to get oriented to the pat ­
tern of movement. Observe that one, 
two, or three faces can be colored for 
each subcube, depending on its posi ­
tion . If some of the faces are on the 
back of the cube, the smaller cube 
will show the color. Thus, a subcube 
can be colored on the front view, the 
back view, or both. 

The cursor starts at the subcube 
1 comer of the cube (see figure 1). 

Photo 1: Screen disp lay at tire start of the game. 

Photo l shows the view at the start of player A presses any key, the subcube 
the game. The cursor moves along is permanently colored, and player 
each row of the cube, coloring each of B's color then starts moving around 
27 subcubes in turn ; the center one is the cube. If a straight line of three 
skipped, so it takes 26 moves to subcubes together in a player's color 
traverse the entire cube . When are made, then a point is recorded in 

34 s..p._i- lllal ~ BYTE Publlcationo Inc 



FRONT 
VIEW 

the player's column. The winner is 
the player who has the highest box 
score when all subcubes are colored. 

Program Design 
Initially, I intended to rotate one 

cube on the screen and let the players 
move the cursor using joysticks, but 
several problems forced me to aban­
don this approach. The mathematics 
involved in rotating the cube in order 
to give a three-dimensional effect got 
very complicated for someone who 
had managed to avoid trigonometry 
in school . Even when I developed a 
BASIC program that would crudely 
represent an object rotating in space, 
it was too slow to give the appearance 
of a smooth rotation. Therefore, I 
decided to take the approach of 
displaying the front and back of a 
cube. 

I organized the program to do the 
BACKfollowing major tasks: VIEW 

•draw the cube views 
•move the cursor around the sub­
cubes for each player 
•build a win table of all winning 
combinations 
•check each player's move against 
the win table, and display the score 

The flowchart explains the logic of 
the program routines that accomplish Figure 1: Numberi11g scheme used by the program to determine t l1 e µositio11 of tl1e 
these tasks (see figure 2). cursor. 

S<ptmibu 19112 © BYTE Publlatioru Inc 35 



---

-----

800 - 899 

RECORD 
PL AYERS 
MOVE IN 
HIT TABLE 

1100-1699 

MOVE ON 
SIDE 

I 

~Gosue 

900-999 

PAINT 
SUBCUBE 

0-70 

INITIALIZE 
VARIABLES 
ANO 
CLEAR SCREEN 

1 

40 0 - 420 

SE T 
VARIABLES 
FOR 
FRONT VIEW -G£.S~B-,.---71--3-9-9-~ 

l DRAW CUBE 
~~U_!'! 

425 - 440 -----------' 
SET 
VARIAB LES 
FO R 
BACK VIEW 

! 
450-498 

READ 
WIN 
TA BLE 

l 
500 - 599 

MOVE 
CURSOR 
ON CUBE 

OSU B~ 

T 
1G OSUB

• 

840 -8 49 

TEST FOR 
THIS SUBCUBE 
IN WIN TABLE 

I 
I GOSUB 
t 

GO SUB 

850 - 899 

DRAW 
BOX IN 
SCORE 
COL UMN 

Figure 2: Flowchart of the Three Dee Tee 
program. 

Drawing the Cubes 
The subroutine at line 71 is used to 

draw the cubes (see listing 1). This 
subroutine is written so that it can be 
changed to draw different size cubes 
at different locations on the screen. 
The instructions at lines 400-420 set 
the size and location for the front 
view of the cube, and lines 425-440 
change the size and location for the 
back view of the cube. 

First, the subroutine at line 71 com­
putes the variables used to draw the 
cube using the size and location set by 
the calling routine . See figure 3 and 
table 1 for an explanation of these 
variables. The ins tructions at lines 
100-399 then use these variables in 
Line commands to draw the different 

Text continued on page 45 
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Listing 1: Three Dee Tee runs an t!ie TRS-80 Colar Computer and requires 16K bytes of 
memory . 

J REM 3DT GAME COPYRIGHT 

2 REM 1981 JOHN C STUART 

5 CLEAR 100 

10 PCLEAR 4 

20 PMODE 3,,1 

30 B=3:F=2 

31 P= 1 

32 AS=180:BS=J80 

33 PA=3:PB=4 

34 PN=PA 

40 COLOR F,,B 

50 SCREEN 1,,0 

51 PCLS B 

54 DIM WNC48,,3> 

55 DIM CCC27) 

56 FOR BN=l TO 27 

58 CCCBN>=l 

60 NEXT BN 

62 BN=0 

69 GOTO 400 

70 REM COMP CUBE VARIABLES 

71 Xl =X/ 3 

72 X2=X*2/3 

81 LC=H-2*X 

82 MC=H 

83 RC=H+2*X 

84 Vl=V-2*X 

85 V2=V-X 

66 V3=V 

87 V4=V+X 

86 V5=V+2*X 

100 REM DRAW CUBE 

110 LINECMC,,V3>-<MC,,V5>,,PSET 

120 LINECMC,,V5>-CRC.1V4),,PSET 

125 LINECRC.1V4)-CRC.1V2>.1PSET 

130 LINECRC.1V2)-CMC.1V3>,,PSET 

135 LINECMC,V3>-CLC,,V2>,,PSET 

140 LINECLC,,V2>-CLC,,V4>,,PSET 

145 LINECLC,,V4>-CMC,,VS>,,PSET 

150 LINECLC.1V2>-CMC.1Vl>.1PSET 

155 LINECMC,,vt>-CRC1V2),,PSET 

200 PAINTCH-0,,V),,p,,F 

205 PAINTCH+D1V>1P.1F 

210 PAINTCH,,V-D),,p,,F 

300 LINECLC.1V+Xl>-CMC.1V+2*X2),,pSET 

305 LINECLC,,V-Xl>-CMC.1V+X2>,,PSET 

310 LINECRC,,V+Xl>-CMC,,V+2•X2>,,PSET 

315 LINE<Rc,,v-x1>-CMC.1V+X2),,psET 

320 LINECLC+x2,,v-x2>-CLC+x2,,v+X+Xl).1PSET 

325 LINECMC-x2,,v-x1>-CMC-X2.1V+X+X2)1PSET 

330 LINECMC+x2,,v-x1>-CMC+X21V+X+X2)1PSET 

335 LINECRC-x2,,v-x2>-CRC-X21V+X+Xl>1PSET 

340 LINECLC+x2,,v-x2>-CMC+x2,,v-x- x2>,,PSET 

345 LINECMC-x2,,v-x1>-CRC-X21V-X-Xl>1PSET 

350 LINE<LC+x2,,v-x-x1>-CMC+x2,v-x1> ,, PSET 


Listing 1 continued on page 38 
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•• IBC 

ers! 

When you a re racing toward that finish line, 
beating the competition is everything. IBC is 
the choice of OEM's, system integrators and 
dealers throughout the world , because in 
benchmark after benchmark our small 
business computer systems finish fi rst. 

We finish first because we are faster, offer 
higher qual ity peripherals and can expand 
our system significantly beyond our nearest 
competitors . In fact, looking a t the chart 
below. you can quickly see why knowledge· 
able resellers are choosing IBC. 

:me 
Oasis Operating System 
(Max. Users) 9 

CPU Speed (MHz) 6 

Disk Speed 1/0 !MB/Sec.) 81 

Seek (Milli Sec.) 35 

Cache Disk Memory Yes 

Circle 225 on Inquiry card. 

Join us in the winners circle with high 
performance equlpment and the best dealer 
p lan in the industry. Call or write: 

OUTSIDE THE USA WITHIN THE USA 

I8(/in1egr;lled Business Computers I8C/ DISTRIBUTION 
21592 Mori llo Street 4185 Harrison Blvd., Su ite 301 
Chatsworth, CA 91311 Ogden, UTAH 84403 
(213) 882-9007 TELEX NO. 215349 (801) 621·2294 



Listing 1 co11tinued: 

355 
375 
399 
400 
401 
402 
403 
404 
405 
406 
407 
409 
410 
415 
419 
420 
425 
430 
435 
436 
439 
440 
450 
460 
462 
465 

LINECMC-X21V-X-X2>-<RC-X21V-X2>1PSET 
LINECH-2*A8S<X>1V+2*ABS<X>>-<H+2*ABSCX>1V+2*ABS<X>>1PSET 
RETURN 
REM DRA'W BOXES 
FH=l28 
BH=l28 
FV=48 
BV=136 
D=2 
FX=20 
BX=-16 
X=FX 
H=FH 
V=FV 

REM DRAW FR0NT VIE~ 


GOSUB 71 
V=BV 
H=BH 
X=BX 
D=-2 
REM ORA~ BACK VIEV 
GO SUB 71 
BX=BX*-1 
FOR WC=l TO 48 
FOR CN =l TO 3 
READ WN< ~1C1 CN> Listing 1 continued on page 40 

Circle 469 on Inquiry card. 



First, the IBM Personal Computer, 
The Next Step .•• 

Tecmar 
The TECMAR Expansion series is the first 
and only, complete line of expansion options 
available for the IBM Personal Computer. 

Now totaling over twenty-five separate 
options, the TECMAR series gives you the 
broadest range of expansion available for 
your IBM Personal Computer. 

SYSTEM EXPANSION with a comp· 
lete Expansion Chassis providing six 
additional system slots, a separate 
power supply and styling that com· 
plements the IBM system. 

MEMORY EXPANSION in 64K 
I 28K, I 92K and 256K Byte incre­
ments of Dynamic RAM with parity. 
32K Bytes of Static RAM, 32K Bytes 
of CMOS RNy\ with battery backup. or 
up to I 28Kl Bytes of Read Only 
Memory. 

PRACTICAL EXPANSION with two 
Serial ports and one Parallel port on a 
single board. or a Time of Day 
calendar with battery backup, a Voice 
Synthesizer with vocabu lary in ROM 
and phoneme speech generation, 
even a BSR X 1 O'" device controller 
for lights and appliances. 

DISK EXPANSION through the addition of a five or ten megabyte 
Winchester disk. The disk options come enclosed in the TECM/\R 
Expansion Chassis, providing additional expansion slots as well as 
Winchester disk storage. This approach assures you of unmatched 
system expandability for nearly any application. 

FUNCTIONAL EXPANSION is also avai lable with TECMAR 
Speed Disk'~ and print Spooling Software that give new 
functionality to memory options. 

UNMATCHED EXPANSION for the serious IBM Personal Computer 
user through these and the many other TECMAR Expansion products 
available through participating COMPUTERLA.ND stores. and other 
fine computer retailers nationwide. 

LABORATORY/ INDUSTRIAL EX· 
PANSION through an IEEE 488 
interface. the Lab Tender with an 8 bit 
A/ D and D/ A. or the Lab Master fo r 
12 bit A/D and D/ A. a two axis 
Ste per Motor Controller, or the Parallel 
Diglta f. fn / Digital ·Out Base 
Bo a rd •• . Video Dig itization 
with Video VanGogh'". 

DEVELOPMENT EXPANSION using 
an E . EEPROM programmer, Proto­
zoa prototyping boards or a TECMAR 
Extender card. 

NEW PRODUCTS are currently un· 
der development with many soon to 
be announced. At present shipping 
26 unique IBM add·on products, we 
are still looking for needs to meet. Jr 
you have an need for a new product 
for the IBM Personal Computer. and 
would like to ask us about it, give a 
call on our Product Input Hotline al 
(216) 464·8317. 

For IBM Personal Computer Expansion, TAKE THE NEXT STEP .•. 

PERSONAL COMPUTER PRODUCTS DMSION 
23600 Mercantile Road, Cleveland, Ohio 44122 
Telephone: (2 16) 464-7410 Telex: 241735Tecmar Inc. 

Circle 453 on Inquiry card. 
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Listing 1 continued: 

470 NEXT CN 
472 NEXT 'WC 
473 N=0 
474 REM SIDE 2 
475 DATA 1,2,3,4,5,6,7,5,9 
477 DATA 1,4,712,5,5,3,6,9 
479 DATA 115,9,3,5,7 
480 REM SIDE 1 
482 DATA 1,10,19,4,13,22,1,l6125,1,4,7,101131l6119122125,1,13,25,7,13,19 
484 REM SIDE 3 
486 DATA 1,2,3,10,11,12,19,20,21,1,10,19,2,11,20,3,12,21,1,11,21,3,11,19 
488 REM SIDE 4 
490 DATA 7,3,9,16,17,18,25,26,27171l6125,8,17,26191l8127171l7127,9,17125 
492 REM SI DE 5 
494 DATA 19,20,21,22,23124,25,26,27119122125,20,23126121,24,27119,23,27 
495 DATA 21,23125 
496 REM SIDE 6 
498 DATA 3,12,21,6,15,24,9,1a,21,3,6,9,12,1s,1a,21,24,27,3,15,27,9,1s,21 
499 REM MOVE CURSOR 
500 FOR L1=1 TO 3 
510 FOR L2=1 TO 3 
515 FOR L3=1 TO 3 
516 TIMER =0 
517 BN=BN+lilF BN=26 THEN BN=l 
519 IF CC<BN>>l THEN GOTO 590 
520 REM TEST FOR ACTIVE SIDE Listh1glco1itinueaonpage42 

"The Perfect Marriage" 
ARBA Repster and Accountln1 Plus•. 

Great hardware now with superb software. ARBA 
register, the affordable, dependable RS232 on 
line cash register. Accounting Plus· Inventory 
Control software. comprehensive, timely, 
accurate. The ARBA point of sate software 
module that brings the two together. The abi lity 
to Integrate on line rear time Inventory control 
with a total buslness package: G/L Payables, 
Receivables, Payroll, Pu rchase Order, 
Budgeting, LN Comparisons, Electronic Spread 
Sheet. 

' TM Software Dimensions. Inc .. Citrus Heights. Co. 
• • TM Digital Research. Pacific Grove. Co. 

ARBA Fine Business Computing Corporation 
890 E. Roosevelt Road 
Lombard. Ill inois 60148 
(31 2) 620-8566 

ARBA Register-$ 1295.00- Suggested Retail 

Dealer Pricing Available 
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Summa Cum Laude! 

Just three years ago, lntertec stunned 

the microcomputer industry when its 
uperBrain '" desktop computer gradu­

ated with honors ... outperiorn1ing au 
the others by achieving the best price/ 
performance ratio in its class. Today, 
that scholastic achievement remains un­
challenged. At least until now. . . 

Announcing Super Brain I I "' ... our 
latest microcomputer marvel that's de ­
tined to be the "Most Likely to "ucceed" 
in the Class of '82. With thousands of 

uperBrains in use worldwide, it's no 
urprise that SuperBrain II user have 

given our new model the highest honors 
yet. Standard features include a powerful 
64K of internal memory, a CP 1* oper­
ating system, a 24 Line x 80 column 
di play on a 12-inch non-glare screen. a 
full-featured A Cl! keypad with operator 
convenience keys, twin 280 processors 
and dual RS-232 communications and 
printer ports. But uperBrain II out­
smarts its Class of '79 counterpart by 

oUering leaner pricing, inore features and 
be!ler overall system performance. New 
SuperBrain II features include a fa ter, 
enhanced disk operating system, a Li ­
brary of new visual attributes including 
rever video, below-th -line de cen­
ders and impressive graphics capabilities 
and Microsoft' BASIC - all included at 
absolutely no extra cost! 

SuperBrain II's internal circuitry ha 
a1so b.een completely redesigned and is 
now computer tested to ensure optimum 
field reliability. Plus, th re are four new 

uperBrain II models from which to 
choose, offering disk storage capacities 
from 350K bytes to 10 megabytes. But, 
best of all, pric s start as low as $2,495, 
including software! 

Of all the single-user microcomputers 
available today, our SuperBrain II is 
certainly in a cla s by itself. ot only 
does it outp1ice and outpe1iom1 its com­
petitive classmates, it's also backed by 
our comprehensive customer protection 

programs - depot maintenance, ex­
tended wananties, a satisfaction guaran­
tee and a factory sponsored users group. 
All in all, the ' uperBrain [l ' " represents 
the most incredible microcomputer value 
we've ever seen (or probably ever will 
see) in a long, long time. 

Contact your local dealer or call or 
write us at the address below for more 
information on our hill Line of single and 
multi-user microcomputers. Ask for our 

uperBrain II "Buyers Guide" and find 
out why so many microcomputer buyers 
who insist on quality and value . . . insist 
on Jntertec. 

2300 Broad River Ad. Columbia, SC 2921 O 
(803) 798-9100 TWX : 810-666-2115 

Circle 244 on inquiry card. 



From Aspen Software 
The Only Complolo Ooeum~n l Proolree<flng Syt lem 
Fo r CP/ M ' TRS-80• and IBM-PC Word PlOCOHO.. 

lj?l~~rfl1[/~[QJ[ fi11T M . 
Featuring Random House® Dictionary 
• 	Comp lete Accuracy-looks up every word; 

does not use less accurate root word 
ana lysis. plus Random House D1ct1onary 

+ • Full Interactive Correction-standard 
• Ins tant Access to Dic t iona ry 
• 	Com pact-Random House Diclionary 

supp lied in sizes to flt you r system 
(50,000 words standard) 

(JRAMMATikr.M. 
Beyond Spelling Checking 
• Detec ts typos. punc tuat ion and 

capitalii:a tlon errors. misused words 
and phrases 

• Analyzes Wr11mg Style 
• Suggests Alternative Usages 

NO ERRORS 
" Tl"' programs 10i;:.etht•r !Proofreader and 

Gromma 11k) r ~{/Fr a d,l 'llamrc tc,al for­


t·omprdrt·rutrc• £'(/rlinx lnTond ~pdlmx 


.~orrrc ttrm'j: , 

- Donn Z. Me1la.:h 1n l n1<rl'acc Age, 5, 82 

" c.;ranima1ik iJ th(• /)t?~ft' t't cumplt1 '1/l'1'T 10 a 

:rp.4lm>: r·ht•ck progr(fm , •· 

-Dr. Alan R, Milter in ln tcrfocc Age, 5, ~2 

"If you use a \\'Ord prvc·t•ssor mu/ a .'l{Jellmt 

( ' ht·.~k ...-r. 1lu.•n ' 'O U _.,)wuld W\'t.'!.UXaft' ffo• WW-Jiit' 

rapahilw~·.r of 1/us p roJ,!.ram Grammaril.. ts n 

5urpnun.~lyf11J·t and ec,,sT Jo Ul t' tvol fo r 

anali :mx wrr1m.J.: s1rle· and ptrnctuawm_·· 

- Bob Louden in I nfoWorld. 12 81 

"ror du.• user L\'h o u LB It 1J11 woh lu.l clulltrr U .\ I. 

Pflmfr(·adt•r Is 1/ie prvgrmn vf d101n•. ·· 

-Stephen Kimmel Ill Creall>'r Compuung. Ji82 

"A n,rom• m\·ofred wuh 11·iud prott.·~s,11x in anr 
way. wltt• rltt.•r wri1ing mcmwrl.~. b:.·t1e·1.\, 

hrodrurt's, nt•1\ ,ffl'P~" repurlJ. c•tc. i.vencur.1ragt•d 
ro get tht· e .tt't"ltt·11t pro>:,rarn Grammauf..·. " 

-A.A. Wicks in Comp u1roni cs, 6 , 82 

Grammasj and Ptooirea.der a,e compatible with all 
CPIM, MS-DOS {oner IBM-PC). ana TRS·80 word 
proces.sors Curren1 CP/ IM •ormats standBrn a··. 
Northstar. Omtkron. Osborne. Appl Please cn ll Jot 

wrire tot detaHs or m1n1mum sysr~rn sizes and avaJJab1h1y 
o• aOd111onal disk and oporn11n9 sy~tem formats 
Sh1pp1ng costs 1nclwJeC1 Please specify your sys tnm 
con f1gura11on when mdeung. Dealers 1nqv1r1es 
m~itei'J 

f1oolreader Gr~mma ~ Bolh 
Cl'JM. MS. DOS $129.00 $15000 $25000 

TRS-00 Mod~ 11 Slle.00"'• 
TRs.&l Mod. 11'111 S89.00 SW.00 $13900 

Random Hous.e is a <egis1ered lrademark o~ Random 
Ho.us.a. Inc. Other regis1ernd l<ademark5- CP/M· 01~ltal 
Reoearcn: TRS-80 . Tandy Corp., MS-DOS· Mlcrosoll. 
IBM: IBM: Proofreader, Grammallk: A•pon Sonware Co. 

Aspen Software Co. 
P.O. Box 339- B Tijeras. NM 87059 

(505) 281-1634 

Listing 1 continued: 

523 IF L3=1 THEN GOSUB 1100 
525 IF Ll = 1 THEN GOSUB 1200 
530 IF L2=1 THEN GOSUB 
540 IF L2=3 THEN GOSUB 
545IF Lt2J THEN GOSUB 
550 IF L3=3 THEN GOSUB 
555 IF BN=l4 THEN 590 
559 REM DELAY LOOP 
560 IF TIMER < 60 THEN 
56\K$=INKEY$ 

1300 
1400 

1500 
1600 

560 

562 IF K$ <> "" THEN 800 
569 REM CLEAR SUBCUBE COLOR 
570 FOR M= I TO N 
575 PAINT<SHCM>.1SV<M>>.1P1F 
580 NEXT M 
565 N=0 
590 NEXT L3 
591 NEXT l..2 
592 NEXT Ll 
599 GOTO 500 
800 REM RECORD MOVE 
803 f-ILAY "l..25iAJOiA1DJ" 
805 CCCBN>=PN 
809 REM FIND SN IN 
8!0FOR WC=l TO 48 
812 FOR CN=I TO 3 
814 IF 1i!NC1.~C ... CN>=BN 
818 NEXT CN 
820 NEXT we 
830 K$=''" 

TABLE 

THEN GOSUB 840 

835 IF PN=PA THEN PN=PB ELSE PN=PA 
838 N=0 
839 GOTO 590 
840 HT=0 
841 REM FIND 3 TOGETHER 
842 FOR LT=I TO 3 
844 TM= WN C!JC .1 LT ) 
846 IF CCCTM>=PN 
847 NEXT LT 
848 IF HT=3 THEN 
649 RETURN 
850 IF PNcPB THEN 

THEN HT=HT+l 

GOSUB 850 

870 
851 REM RECORD WIN PLAYER A 
852 COLOR PA1F 
854 LINEC192.1AS>-C208,,AS-4>.1PRESET.18 
855 PAINTC200.1AS-2>.1PA.1F 
860 AS=AS-4 
865 PLAY"02JL2JA" 
869 RETURN 
870 COLOR PB.1F 
873 REM RECORD WIN PLAYER B 
875 LINE <220 .1BS>-C 236.1BS-4),PRESET.1B 
877 PAINTC224.18S-2l.1PB.1F 
880 BS=BS-4 
885 PLAYn04JL2JC" 
890 RETURN 
899 REM PAINT SUBCUBE 
900 HP=SH-LM•CL1-l>+RM*<L3-l> 
910 HV=SV-LU*CL1-1>-RU*CL3-l>+DM*CL2-l> 

Lis ting 1 continued on page 44 
42 Sop~mt>cr 1932 © BYTE Publie•tlon.. Inc 

http:PAINTC224.18S-2l.1PB.1F
http:236.1BS-4),PRESET.1B
http:PAINTC200.1AS-2>.1PA.1F
http:LINEC192.1AS>-C208,,AS-4>.1PRESET.18


The Best Made Better 

When we unveiled our Com'puStar '" 

multi-u er terminal S) tem just over a 
year ago, we thought we had created the 
most powerful, lowest-priced multi-user 
computer we would ever manufacture. 
We were wrong. Today, we've made 
our best even better' 

Our newly redesigned CompuStar '" 
boasts the same perfomiance statistics 
that made its predecessor such an ovcr­
ni 1ht success, plu a host of exci ting new 
features . Compu ta r users now get the 
added benefits of dual character set ca­
pability, an expand d library of visual 
at tributes including reverse video. un­
derlining and below-the-line descenders. 
an enhanced disk operating system and 
Microsoft BASIC - all at no extra cost! 
And single-user systems no\v start at as 
little as $2995. 

There are four types of CompuStar "' 
workstations (called Video Processing 
Unit or VP 's) that can be connected 
into a variety of central disk systems 
with 10 lo 96 megabytes of multi-u er 
torage. 

Up to 255 VPU' can be tied together 
to fom1 a massive multi-user network. 
Or, you can ta rt with nly a ingl VPU 
and ea ily expand your system as your 
processing needs become more sophi ­
ticated. But whether you start with one 
or one-hundred VPU's, you'll probably 
never outgrow your Compu tar. Un­
like other systems, you configu re the 
Compu tar th wa) yo u wa nt 
it ... connecting any combina tion of 
VPU's in a "daisy chain" fashion into the 
centra l di k ystem. And ince each 
VPU has its own twin 280 processors, 
its own CP * operating system and a 
full 64 K of internal memory, (not to 
mention disk capacitie of up to 1Y2 
million bytes), overall ystem response 
time remains unbelievably fast. And that's 
a claim most of the other multi-user 
v ndors just can't make. 

lnside our new ompuStar you'll find 
a level of design sophistication that' 
destined to establish a new standard 
for the industry. A series of easy-to­
sen~ce modular components has . been 

engineered to yield the most impressive 
reliability figures we've ever seen. But 
CompuStar users are not onJy thrilled 
v.~th our system's performance (and the 
miserly few dollars they spent to ge t it) , 
they also have the peace of mind of 
knowing that lntertec's comprehensive 
customer protection and field service 
programs will insure their total after-the­
sale atisfaction. 

For more information on what just 
may be the last multi-user microcompu­
ter you'll e\ er ( have to) buy, ask 
your dealer today about our all new 
Compu tar '" ystem. Or, contact us at 
the number and address below. We'll 
glad ly e xplain how we've made our 
best ... even better! 

2300 Broad River Rd . Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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Lis ting I continued; 

92 0 PAINT<HP1HV >1 PN1F 

930 N=N+l 

940 SHCN>=HP 

950 SVC N>•HV 

990 RETURN 

1000 REM SET VARIABLES EACH 

1100 BW=2*FX/ 3 

1110 SH=FH-.S*BW 

1120 LM=BiJ : RM=0: RU=0: Dl1= BW 

11 30 SV=FV+.S*BW 

1140 LU=·S*Bti.I 

11 5 0 GOSUB 9 121 0 

11 9 0 RETURN 

l 20~ BW=2*F'X/ 3 

1210 SH= FH+. S*BW 

1220 LM=~:RM=BW : LU=0:DM=BW 


1230 RU= ·5*BW 

1 2 4 ·~ SV=FV+ · S *BW' 

l 2 80 GO SUB 900 

129~ RETU RN 

1300 B~= 2 *FX/ 3 : SH=FH 


1310 LM=Bf.!.!:RM=BW 
1320 SV=FV- • 5*B T.J 

S IDE 


1330 

136QJ 
1390 

1400 

1410 

14 20 

14 30 

1460 

149 0 
1500 

151 0 

1520 

1530 

1540 

1560 

1590 

160 0 

1610 

1620 

1630 

1640 

1680 

169 0 


LU=•5*BWiRU=•5*BW : DM=0 
GO SUB 90el 
RETURN 
BW=2*3X/3 
SH=BH:LM=BW:RM=BW 
SV= BV+2·5*BW 
LU=·5*BW:RU=·S*BW:DM=0 
GOSUB 900 

RETURN 
BW=2*BX/ 3 

SH=BH-2.S*BW 

LM=0:RM=BW 

SV=BV-1·5*BW 

LU=0:RU=·S*BWzDM=BW 

GOSUB 900 

RETURN 

BW=2*BXI 3 

SH=BH+2.S*BW 
LM=BW:RM=0 
SV=BV-l·S*BW 
LU=.S•B~:RU=0:DM=B~ 

GOSUB 900 

RETURN 
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-VJ 

-v2 

l 
T 

T 
Tx 
)(2 

XI l-V3 i 

+--V4 

+--vs 

t t t 
LC MC RC 

Figure 3: Location of the variables used to draw the initial view of the cube. 

Variable Description 

X one-half the difference between the center of the cube and the outer limits 
of lhe cube in a horizontal or vertical direction 

H the horizontal coordinate of lhe cube center 
V the vertical coordinate of the cube center 

LC lhe leftmost corner of the cube 
MC the middle corner al the cube 
RC the right most corner of the cube 
V1 the top of the cube 
V2 V1 - X 
V3 V1 - 2X 
V4 Vl - 3X 
VS \he bottom of the cube 

Table 1: Description of the variables used to draw t11 e cube. 

Circle 500 on inquiry card. 

PRINTER 
INTERFACE 

Free Your Computer from the 
Mundane Task of Printing 

• 0 0 

INTELLIGENT 


Imagine being able to use your 
computer seconds after beginning an 
extensive printouL 

Visu1Ji2e your printout with page 
breaks, page numbering and titles. 
margins of our choice. indent.Cd 
carryover lines, on any size pape ! 

Appreciate the time and money you 
will save by not waiting for your 
printer. 

ooperSpoolcr, a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting white your 
printer pee ' through a long 
document. ooperSpoolcr accepts 
information from your computer at up 
to 3000 character per ·ccond and 
feeds it to your printer as fast as it can 
nandle it- without using any of your 
computer's memory or time! 

Sooper · pooler feature5 include: 

• 16K Memory (62K optional) 
• Buffer Status Readout 
• Space Compression 
• Pagination 
• Single Sheets 
• Headers a.nd Page umbering 
• Indentation on Carryover Line 
• Self Test Routine 
• Features also Soft\ are Controllable 
• Plugs into ost Computer Sy terns 
* 16K Parallel 1(0 Unit- $349.00! 
• erial 1/ 0 Option- $95.00 
• 46K Memory Option- 159.00 

TM 

SooperSpooler by Compulink-

The missing link that gives your 
microcomputer mainframe printing. 

COl\fPULINK 
CORPORATION 

184-0 Industrial Circle 
Longmnnt. CO 505-01 (303) 651·20 14 

end ro.r brochure 
Dealer inquiries welcome 

Call for information: 800-525-6705 

Text conh·nued from page 36: 

lines required for the cube. The Paint 
command is used to color the sub­
cubes. 

The subroutine that draws the cube 
is written so that the back view of the 
cube is drawn in the mirror image of 
the front cube, putting the face that is 
closest to the viewer on the bottom of 
the cube instead of the top. This is 
achieved by making BX a negative 
number in line 407, which reverses all 
drawing directions . 

The preceding change in the pro­
gram illustrates the symmetry in­

volved in drawing a geometric figure 
with a computer. When I finished the 
program, I felt that drawing each line 
using a command was a crude way to 
program this figure. I suspect a better 
programmer would be able to reduce 
the number f statements con­
siderably by using FOR...NEXT 
loops . 

Moving the Cursor 
When I started writing the pro­

gram, I thought that moving the cur­
sor among the subcubes would be 
simple, but it turned out to be the 
hardest task. The scheme I finally 

Sci:>tomber 1982 © BYTE Publlatloru In< 45 

http:Option-159.00
http:Option-$95.00
http:Unit-$349.00
http:indent.Cd


,;, I • • 

EXPOTEK 

2723 W. Windrose •Suite 3 

Phoenix, Arizona 85029 

1-800-528-8960 

GUARANTEED 

LOW PRICES 

APPLE CARDS 
16K RAM - $99 zao CARD - 5279 

Videx Card - $249 Smart Term - Sl79 
32K Atari Card - $99.50 Clock CARD - $229 

ALTOS 
5-150 - S2290 5-50 - $4399 

ANADEX 
9SOOA - $1 290 9501A - $1290 

ATARI 
400-16K - $289 800-16K - S659 

4iO ­ $79 810 ­ $435 
825 ­ SS69 850 ­ $149 

CITOM 
F-10P -S1 380 F-10S- S1 525 


Prowri1er 

8510AP - S489 85 10ACD - S61 0 

DATASOUTH 
DS120 - $595 DS180 - S1259 

DIABLO 
630RO - $1945 620 - $1295 

EPSON 
MXSOFT - $515 M X80 - $439 


MX100 - S699 Graphic Rom - S45 


HAZELTINE 
1500 - $995 ESPRIT - $515 

MICROSCIA2 
$350 - Apple Drlve/ CBrd - $400 

MODEMS 

HAYS - MICROMODEM - S290 

HAYS - SMARTMODE M - S2Z9 

Penril - 30011 200 (212A) - $695 


MONITORS 
BMC Green - $95 Color RGB - $550 

Amdek 3000 - $159 Colo r - $380 

Sanyo-Gree n - 5225 Color - $335 


NORTHSTAR 
Advamage - $2795 Horizon 640 0 - $2795 . 

NEC 
8023 - S489 77 10 - 52350 

MPI 
BSG - $550 99G - $650 

SOROC 
120 - $659 135 - $689 

TELEVIDEO 
910 - $569 925 - $730 
920 - $735 950 - 59 15 

Tl 
810 - 51 240 820 - $1795 

ZENITH 
Z19 - $699 Z89 - $2129 

OKIDATA 
MBO - $320 M83A - 5699 


MB2A - $425 

M84P - Sl 059 MS4S - 51225 


SOFTWARE 
All Maler Brands - SCALL 
DISKETTES/BOXES 

Elephant - S20 Scotch - $25 Dysan - $35 


Al l Prices Subject To Change 


Customer Service 
602-863-0759 

Subcube Vert ica l 

Number S I Ice 


N L1 

1 1,2 ,3 
4 1 
5 1 
6 1 
7 1 
8 1 
9 1 

10 2 
11 2 
12 2 
13 2 
14 2 
15 2 
16 2 
17 2 
18 2 
19 3 
20 3 
21 3 
22 3 
23 3 
24 3 
25 3 
26 3 
27 3 

Horizonta l Vert lea I 
Row Column 
L2 L3 

1 1 
1 2 
1 3 
2 1 
2 2 
2 3 
3 1 

3 2 
3 3 
1 1 
1 2 
1 3,2 
2 2 
2 3 
3 1 
3 2 
3 3, l, 2 
1 3,2 
2 2 
2 3 
3 1 

3 2 
3 3 

Table 2: Values of variables LZ , L2, and LJ used to determine tire position of the 
cursor. 

settled on was to move the cursor 
using three FOR ...NEXT loops at 
li nes 500-599 . The outer loop (Ll) 
represents one of three vertical slices 
of the cube, the nex t loop (L2 in line 
510) represents the horizontal rows 
on each slice, and the inner loop (L3 
in li ne 515) represen ts the vertical 
columns on each slice. Table 2 shows 
the contents of the three variables 
that are used to control the loops for 
each subcube, and figure 1 shows the 
subcube numbers. 

An inspection of table 2 and figure 
1 reveals that the position of the cur­
sor on a side can be determined by the 
value of one of the variables Ll to L3. 
For example, whenever one of the top 
subcubes (side 3) is addressed, L2 is a 
1. Line 530 tests L2 for a 1 and ex­
ecutes the subroutine that paints the 
top side of the cube. 

The subroutines at lines 1100, 
1200, 1300, 1400, 1500, and 1600 that 
handle moving the cursor on each 
side use another subroutine at line 
900 to paint the player's color. Before 
it executes a GOSUB 900, the calling 
subroutine first determines the con ­

tents of the variables that will be used 
by line 900 to determine the location 
of the subcube to paint. The variable 
HP contains the horizonta l position, 
and variable HV contains the vertical 
position that the Paint command 
uses. The amount of movement is 
determined by the distance each sub­
cube is from subcube 1 when Ll, L2, 
or L3 is 1. 

For example, when the cursor is on 
subcube 1 then Ll, L2, and L3 are all 
1, and subroutines at lines 1100, 
1200, and 1300 will be executed to 
paint subcube 1 on three sides. When 
the subcu be changes to 2, L3 becomes 
2, while L2 and L1 stay at 1, and sub ­
routines at lines 1200 and 1300 are ex­
ecuted . These two subrou tines store 
va lues in variables RM and RV that 
equal the number of dots needed to 
move to subcube 2 from subcube 1. 
When the statemen ts at li nes 900 and 
910 are executed, variables HP and 
HV are adjusted by the values in 
variables RM and RU, and subcube 2 
is painted. This procedure is used for 
each subcube. If you work out the 
va lues in the subrou ti nes using table 
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ENWE 

· · OUNCED SAGE It, 


8-BITCOMPUTERS 
 c 

BITlilEDUST. 

16-BR, 8 MHZ, 
68000 MICROPROCESSOR. 
The new Sa,ge II doesn't look 
exactly awesome.Some folks even 
mistake it for a diS!< subsystem. 

Bt.Jt lhe fact is-,8-bit 
mlcrooomputets don't stanQ a 
chance against~- Mlnlcornputera 
aie shaking in their boots. And 
even afew mainframes are 
running soared. 

Because the Sage II is based 
on the incre9ible 66000. 

UPlOSIJK, 
NOTCOUNTING DIUVlS. 
With its 24-bit ~ddress bus. the 
Sage II cap address 16 megabytes. 

The stripped down version 
teafl,ires a mere 1281< RAM. 

On top of~. you ean-add 
another 384K of "RAM DISK" (on­
boatd RAM that looks like a super­
fast disk to the operating system). 

Then come the real diSk drives. 
Your choice of 40 or80 track. 320K 
to 1.3 megabyte, 5-1 /4". A 'l()K 
program loads in half asecGnd. 

p-SYSllM•OP°"TING SYSUM. 
This optional, interacftve operating 
system makes lt possible to use 
programs currently running on 
8-bit canputecs. 

It supperts Pascal, FORIRAN 
n . BASIC and 68000 Macr:o 
Assembler languages and a tlQSt 
of utinty and appNcations programs. 

MORE fOR ntf. MONEY. 
Prices for the Sage IL start at just 
$3,600 wfth one di~ d rive and 
128KRAM. 

No other computer in history has 
195 North Edison Way, Suite 14 offered so much peiformance per 

Reno, Nevada 89502 unit price. 
(702) 322-6868 Call or write us toda,y for the 

• ucso~$a~ofh!A!giet'll!iatlhe~a&~ whole story. 
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Side and 
Subrouti ne Line Numbers 

Variable 

Side 1 
1100 

Side 2 
1200 

Side 3 
1300 

Side 4 
1400 

Side 5 
1500 

Side 6 
1600 

Name 
BW 
SH 
LM 
RM 
sv 
LU 
RU 
DM 

2· FXJ3 
FH ­ .S•BW 

BW 
0 

FB+ .S·BW 
.S•BW 

0 
SW 

2•FXJ3 
FH + .S•BW 

0 
BW 

FV+5 •BW 
0 

.5•BW 
BW 

2•FX/3 
FH 
SW 
BW 

FV- .5 •BW 
.5•BW 
.S•BW 

0 

2•BX/3 
BH 
BW 
BW 

BV + 2.S• BW 
.5•BW 
.S·BW 

0 

2 • BX/3 
BH - 2.S•BW 

0 
BW 

BV- 1 S•BW 
0 

.5•BW 
BW 

2·BXJ3 
SH + 2.5•BW 

BW 
0 

BV -1 .5•BW 
.S•BW 

0 
BW 

Table 3: Formulas used to co1npute the distance to move tl1e rnrsor to a particular subrnbe from subrnbf? 1. 

3, you will see that the table does give 
the location of the subcube on each 
side. It also shows the formulas used 
to compute these values for each side. 

Keeping Scor~ 
A player scores a point when he 

gets three subcubes together in his 
color in a horizontal, vertical , or 
diagonal direction. Each subcube can 
have as many as three faces ; there­
fore, it is possible for a subcube to be 
involved in as many as nine winning 
combinations. In fact , you can score 
as many as 9 points on three different 
faces in one move. Photo 2 shows the 
game after one player has scored 6 
points by marking subcube 1. 

The program keeps score first by 

building an array in memory for all 
the possible winning combinations 
using lines 450-499. There are 6 sides 
with 8 winning combinations on a 
side, or a total of 48 winning com­
binations. The winning numbers are 
read from memory in groups of 3 and 
stored in array WN, which is dimen­
sioned in line 54. 

Each time a player makes a move, 
the subrou ti ne in li ne 800 is executed. 
Array CC keeps track of the player 
who has colored each subcube . Array 
WN is then searched to see if the sub­
cube that was just colored is in a win­
ning combination. If the subcube 
number is found , the three subcubes 
are checked to see if they are all the 
same color. If they are, then the 

player is given credit for a score in the 
subroutine in line 850. The entire 
table of winning combinations is 
searched in this way , and all winning 
combinations are identified and dis­
played. Photo 3 shows the game after 
all subcubes have been colored. 

Future Changes 
This program was written so that it 

could be easily changed. The colors, 
location of the cubes, and sizes of the 
cubes can all be changed by changing 
variables in the beginning of the pro­
gram . The cursor can be made to 
move faster or slower by changing 
the constant in li ne 560. 

This version is a straightforward 
game without much variety. I am 

Photo 2: One player has scored 6 points by coloring the 
seven subcubes on the forward-facing cube. 

Photo 3: Screen display showing all tile subcubes colored. 
The scores for eacli player are s/iown in the lower-right 
corner. 
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YOU S VE WH N W BUY FOR YOU 
AS YOUR AGE T. We are a commercial buying 
company. Our 1ee is one- fourth of whal we save you off list price. 

We olfer : 
• Betler pri ces • Ful l serv ice and supporl 
• Exporling • Access 10 500 manufac tu rers 
• Leasi ng • Assembly , in1egratio11 . tes1ing 

These are just a few of the products we can buy for you : 

COMPUTER 
Adds Multivision I 
Alpha Micro 1030 
Alpha Micro 1051 
Alspa ACl-2/SS 
Altos 8000-10 
Al los 8000-15 
Allos8600- 10 
Altos Series 5-150 
Allos Senes 5-50 
Apple2 + 48K 
BMC 20 B 
CCS Series 300- 1A 
Columbia Dala 
Compupro /Godbout 
Corvus Concept 
Cromemco System 1 
Cromemco System 2 

$ 3,074 
12,047 
17.634 
2,320 
6,295 
3.585 
7,586 
2, 182 
4,372 
1.208 
J,422 
4.4 t4 
CALL 

26%0FF 
CALL 
2.946 
3.400 

Cromemco 68000 System 1 4.395 
DEC VT-180xx 3,344 
Dua l 12,636 
Dynabyte 26% OFF 
Eagle II 2.350 

IBM Personal comp. 
Baby Blue 
Davong 5 meg _H D. 
Seatl le boards 

IBCCadet 
M1cro111al ion 
NEC 8000 64K PC system 

incl.CPI M, Wordslar 
Northstar Advantage 
NorthSlar Adv. H.0. 5 
NorlhStar Hor 64K OD 
Onyx 5001 MU-6 
Onyx 8000 MU -10 
Sanyo 2000 
Sea111e System 2 
Televideo TS-802 
Televideo TS·802H 
Televideo TS-806 
Vector 2600 
Vector 3005 
Vector 4 

CALL 

CALL 

1.575 
CALL 
4.21 
CALL 

2.266 
2.634 
4,395 
2.650 
7.350 
7,900 
2.708 
3,25t 
2,600 
4.950 
5.200 
3.895 
5.495 
CALL 

Victor 22% OFF 

NEC 3510 CALL 

Brolher, parallel, daisy 853 
C. ltohF·10. daisy 1,400 
C. ltoh Come! II. do! 799 
Diablo 620.daisy, 25 cps 1,260 
Diablo 630.da isy 2.098 
IDSPrism80 740 
IDS Prism 132 column 1,430 

NEC 7710 RIO 
NEC 7720 KSR 
NEC/Sellum 1, 16K, tractor 
Ou me 9145 full panel 
Oume9 /55 full panel 
Smith Corona TP-1, daisy 
Tally 
Texas Instr.Tl 810 

2,325 
2,685 
2.595 
2,045 
2.180 

681 
CALL 
1,285 

DISK DRIVES, MODEMS, ETC. 

Amdek Color II term . 694 Houslon Instr. OMP-2 
Ventel 212 + modem 765 Houston Instr. DMP-4 
Corvus 10 meg . H.D. 3,825 Houslon Instr. OMP-7 
DEC VT -100 terminal 1,390 Morrow 20 meg H.D. 

84 1 
1, 195 
1.693 
3.650 

Mastercard. VISA a1 3% handling fee . Prices subrecl to change w11hou1 
notice. Minimum fee $150. 15% reslockmg charge 

EXPORT E VIC S available. We are 
buying agents for overseas computer dealers 
and distributors . International Telex 470851 

THE PURCHASING AGENT 

1635 Sc hool Street. Suite 101, Moraga, CA 94556 

Call Toll Free 800-227-2288 In California (415) 376-90_20 
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working on another version now that 
will make the game more competi ­
tive . This can be done by moving ~wo 
cursors at once, random movements , 
changing speeds, etc. You should be 
able to design your own game version 
with some thought. 

Some Reflections 
My reasons for doing this project 

initially were to learn the Color Com­
puter's graphics capabilities, win the 
BYTE game contest , and do some­
thing with my idle computer. Some­
where along the way I thought it 
might be educational to other people 
and so decided to write this article. 

I did learn a lot about the Color 
Computer graphics, and what I 
learned reinforced my opinion that 
the Color Computer is a powerful 
computer for the money. In many 
ways the graphics are as powerful as 
those for the IBM Personal Com­
puter, which costs considerably 
more . Some of the graphics com­
mands are limited. but you can usuaJ­
ly find a way to accomplish your ob­
jectives. Doing graphics in BASIC 
will probably be too slow for many 
projects requiring fast movement of 
objects on the screen, and these pro­
jects will have to be done with 
assembly-language programs or 
machine-language subroutines. 

AJI in all, I am glad I engaged in 
this effort . I hope that you can learn 
someth ing from my efforts that will 
save you some time on a computer 
project, or perhaps you will simply 
enjoy playing Three Dee Tee. If so, 
the effort will h ave been 
worthwhile.• 

Improved Version Available 
The author will make copies of an 

improved version of his program 
available to BYTE readers . Send a 
blank cassette tape, a self-addressed 
stamped envelope, and a cl1eck or 
money order for $8 to: 

John Stuart 
6345 South 70th East Ave. 
Tulsa , OK 74133 
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Ouryellovv
make the competition 

go green. 

FD 32 or 3<-9000 36 00 	 HP·12C LCD BUSINESS 128.95 OKIGRAPH S2 . 33.95There's no recession at 
FD 3 2 or 34 ·8000 45 60 HP-JIE BUSINESS 64 95 OKIGRAPH S.3 33 .95

Alpha Byte. Our FD 34·400 I 48 60 HP-J2E SCIENTIFIC w/ STATS 46 95 
HP-J:IC Programmable Suen11llc 16 95business is booming. HP-41 C Advanced Programm•bl• 211 95 APPLE HARDWARE 

In the past year DISKETTE STORAGE HP-41CV AOvanc•~ Prog 2Kmom 274 95 
VERSA WRITER DIGITIZER 159 00S'l· .. PLASTIC LIBRARY CASE noalone, our sales have in-	 HP-41 PERIPHERALS ABT APPl£ KEYPAD 119 00

B .. PLAST IC LIBRARY CASE 350 SOFTCARO PREMIUM SYSTEM 625 00creased ten-fold. And 	 PLASTIC STORAGE BlNDtR w/ lnw1s 9 95 t1P-82106A MEMORY MODULE 27 95 
MICROSOFT Z·BO SOFTCARO 199.DOPROTECTOR SI" . {50 01s~ Capac11y) 11 95 HP·81170A O..id Memory Module 89 00 
MIC~OSOFT RAMCllRD 159 00they 're still on the rise. 	 PROTECTOR a·· {SOO.s~ Caooolly) 2495 HP-82143A PRlllTERIPtOTIER 324 95 
VIOEX ao. 14 VIDEO CARD 299.00

DIS BANK sv• s 95 flP-82160A IL l!ITEAFACE 119 00We believe it 's 	 VIOEX KEYaQARO ENHAllCER 11 129.00DISK BANK B' 6 95 HP·82161A DIGITAL CASSETTE 419 00 
VIOEX ENHANCER REV 0·6 99 .00because we offer a uni· 	 HP MATH PAC 29 00 
M & RSUPERTERM &0 x 24 Vlll"EO BO 315.00HP STATISTICS PAC 29 00que combination of low 	 NEC PERSONAL SSM AIO SOARD (INTERFACE) A & T 165.00llP REAL ESTATE PAC 39 00 
SSM AIO BOARD (INTERFACE) KIT 135.00prices and outstanding 	 COMPUTERS HP SU RVEVI NG PAC 29 00 
APPLE COOLING FAN 44 95HP STRUCTURAL ANALYSIS PAC 39 00PC·8-001A CPUservice - a package of 899 00 	 T I G JOYSTICK 44 95 

PC·l!-012A 110 559 00 HP COM PUTERS TIG PADDLE 29 .95 

HP·85A PERSONAl COMPLl'TER 2195 00
knowledgeable 	 PC·aOJ3A DISK 110 115 00 TIG SELECT-A-PORT 5~ . 95 

PC·aOJ 1 A DUAL OISK 899 00 VERSA E-Z PO~T 11.95salespeople, qu ick and 	 HP Slt/GLE 5'~ "'DISl( ORIVE 1295 00 
MICM SCI A1 l'llCONTROLLER 510 00

efficient shipping, con- MICRO SCI A1 W/O CONTROlLER 419 .0D 
HP DUAL DISK DRIVE 1995 OD 

ALTOS COMPUTER HP-BSA l6K MEMORY MODULE 239 .00 
venient payment options HP· 7225B GAAPHtCS PLOTTER 2195 00 MICRO SCI A40 W/CONTROLLER 479.00SYSTEMS MICRO SCI MO W/O CONTROLlEA 409.00HP PLOTER MODULE 605 00and a guarantee of Call AJ p~a 8y1• tor our row Allos pnces . HP HP·IB INTERFACE 329 .00 MICRO SCI AIO W/CONTROLLER 629.00 

HP STD APPLICATIONS PAC 83 .00 MICRO SCI AIO WIO CONTROUER 549.00satisfaction - at be low- THE MILL-PASCAL SPEED UP 270.00HP GENERAL STATISTICS PAC 83 00ATARI COMPUTERS PROMETHEUS 180.00competitive prices! 	 HP ilRAPHIC PRESENTATIONS 159 00 VERSACARD 
ATARI eoo 679 .00 LAZAR LOWER CASE + 59.00Our satisfied cus- Al ARI 400 ( 16K) SCALL MICR08UFFER ll 16K W/GRAPHICS 259.00 

HP VIS ICALC PLUS 159 00 
HP ROM DRAWER 39 00 

tamers are spreading 	 ATARI 810 OISK DRIVE 445 00 HP PRINTEHIPLOnrn ROM 116.00 MlCROBUFFrn ll JZK W/GRAPHICS 299 00 
ATARI BSO INTERFACE 169 00 HP M1\SS STORA GE ROM 116 00the word. 	 ATARI 410 PROGRAM RECORDER 75 .00 HP RS·2J2 INTERFACE 319 .00 
EPSON CABLE 35 00We bui lt a reputat ion, 	 MONITORS
MEMORY MODULE ( l 6K) 89 .95 

and a booming busi· JOYSllCK COtlTROLLER 10.00 NEC 12 '" GREEN MONITOR 179 00PRINTERS 
PADDLE COtHROLLERS 19 95 NEC 11' COLOR MONITOR J.99 00 ness, on our prices and STAR RAIDERS 35 .DO ANAOEX DP 9500 1295 00 SANYO 12" " MONITOR {B & WJ 249.00 
MISSILE COMMAIW 35.00 At .AOEX DP 950 I 1295 00 SANYO 12 '" MONITOR {GREEN) 269 00your satisfaction. It 's no 

C·ITOH f -10 40 CPS PARALLEL 15'15 00 SAtivo 13 ' COLOR MONITOR 469 00
wonder the competit ion PAC MAN 35 00 C·ITOH 45 CPS PARALLEL 1770 00 ZENITH 12'" HI RES ilREEH MOHITOA 124 00 

C-ITOH 40 CPS SERIAL 1195 00 AMOEK COLOR I 389 00 

ASTEROIDS 	 35 .00 

is envious. INTEC PERIPH ERALS C·ITOH PROWRITER PARALLEL 5'19.00 AMDEK RG6 COLOR 11 859 00 
RAM MODULES C·llOH PROWRITEA SERIAL 695 00 /\MOEK RGB INTrnFACE 169 00 
48K FOR AT ARI 400 219.00 EPSON MX-80 WIGRAFTRAX PLUS $CAll COMREX 12 '" GREEN MONITOR 165 0016K RAM KITS .. . .13.95 JlK FOR ATARI 800 125 00 EPSON MX-80 f/T W/ GRAFTRAX PLUS SCA.LL 

Se1 o1 8 NEC 4116 200 ns Guaranle~ one lull EPSON MX -100 W/ GRAPHTRAX PLUS SCALL 
)"t!ar ACTIVISION ATARI EPSON GRAFlRAX PLUS .60 .00 MOUNTAIN 

CARTRIDGES IDS PRISM llO WI 0 COLOR 1099 00 HARDWARE 
LAfAR BLAST 11.95 IDS PRISM BO W/COLOR 1599 00DISKETTES SKIING 21 95 	 IDS PRISM 132 W/COLOR 1199 00 CPS MUL llFUNCTION 80ARO 199 00 

ALPHA DISKS 2195 DRAGS TEA 11 95 NEC 801JA 485 00 ROMPLUS WI KEYBOARD FILTER 179.00 

~ngle srdeo. cenl1teQ Double Otns1l140 lracks, BOXING 11% NEC SPltfflRITER 3~0 P RO 1995 00 RDMPLUS W/0 KEYBOARD flLTrn 130.00 

wtlh HuD-ring ~· or 10 Gu;aranleed one lull CHECKERS 21 9!> NEC SPltlWRITtR 7710 S RO 25'15 00 KEYSOARD Fil TER ROM 49 00 

yMr BRIDGE 1195 NEC SPltfflRITER 7130 P. RO 2545.00 COPYROM 49 .00 
KABOOM 11 % NEC SPltlWRITER 7700 0 SELL UM 2195 00 MUSIC SYSTEM 369 .00 

VERBATIM DATALIFE NEC SPINWRITER 3500 SELLUM 2195 00 ROMWRITER 149 00 
MO 525-01 . 10 . 16 26 .50 OKI DATA MICAOLINE 80 . 3a9 00 APPLE CLOCK 252.00HEWLETT PACKARD 
MO 550-01 . 10, 16 44 50 OKIOATA MICROLlllE 62A . 469.00 AID + O/A 299.00 
MD 557·01 . 10. 16 45.60 HP CALCULATORS OKIOATA M ICRDLl~E 83A nooo EX PAN SIO I CH !..SSIS 625 00 
MO 577·01 . 10, 16 34 80 HP-11C LCO SCIENTIFIC 115 95 OKIOATA MICROLINE 8~ 1199.00 RAMPtUS 31K 149 00 
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SIG 69 00 	 H/ R FOOTBALL 32 95CORVUS 	 MICRO PRO 
ZS1D 97 00 H/ R CAI BBAGE 20 95 

FORS·100, APPLE OR TRS·SO APPLE CP/M® PL/ \·80 439 00 PEGASUS 11 15 95 
MOD I, Il l l'IOROS;AR ' i n2 oo 

SUPERSOFT 	 SIRI US SO FTWARE 
Con:roll~r Cas•IP S Opera11ng Svs1em A & 1 	 SU PERSOR T' t " 5 00 

O'AGliOSTIC 1~~ AIL M ERGE · 1 79 00 69 00 	 SPACE EGGS 24955 MEGABYTES 3245 00 
OAIASTAA ' I 119 ()0 	 0 AGNOS TIC II 89 00 GORGON 3Z 9510 MEGABYTES 46'15 00 'C CO MPILE R 179 00 	 SN EAKERS 24 95SPHLSTAR' t 119 0020 MEGABYTES 55-15 00 
CALCS .; A· · 149 00 	 Ui!L1ilES 59 00 EPOCK 19 95MIRROR SACK· UP n5 00 

LI i1L '•ES 59 00 BEER RUN 24 gs 
CPIM ' RA'>OR 89 00 HADRON 19 95

CALIF. COMPUTER WOROSi AR 1.es co FOR'R,~N 239 00 PULSAR 11 24 95 

SYSTEMS 	 SUPERSORi 166 00 EPOCK 1':l 95 
MAIL MERGE 103 00S-100 BOARDS TRS·SO GAMES EDU·WAREDA 1ASTAR 235 OD 

2200A MAINFRAME •59 00 JE•,\PtE flf A?S~AI PERCEP"ON PKG 19 95SPELLS TAR '55 ~JO 
2065C 64 OV ~AMIC RAM S:l9 00 KflLFI RE \'.ARR10 R COMPU · ~EAO 1• 95CALCSTAR •99 DO 
2422 FLOrl'V DISK CONT & CPI ·~ · 359 00 STAR VIARR IO ~ COMPU l,IATK ARITH METIC 39 95 
2710 FOUR SERIAL 110 279 00 RESCUE AT RIGEL COMPU ...AIH FRACTIONS 34 95 
2718 rwoSERIAL/TWO PARALLEL 1/0 i69 00 CRUSH CRU >,18LE ~ND CHO MP COMPU ·~A IK OECIMAlS 34 95MICROSOFT 

COMPU ·SPELL 1R£0 OAlA DISK) 24 95 
2810 Z-8-0 CPU 259 00 P1~IB•LL 

2120 FOU? PARALLEL 110 199 00 	 H,VAO<RS fROM SPACE
APPLE CWPU SPELL DATA DISKS 4-8 •• 17 95 
FORTA.AI• 150 00 ST•R·~Et35

APPLE BOARDS BASIC CCll.IPllER ' 315 00 ~'IS S•Lt ATT ACK MORE GREAT APPLE 
7110A ASn4CHAONOUS S INTERFACE 149 00 COBOL · 550 DO GAMES 
7712A SV ICHAONOUS S 11/IEAFACE 159 00 l·60 SOFTCl1RO 199 00 SCARF V AIJ 

SI loR FIGHTER 
CO'APUTER QUARTERBACK 32 95 

142• ACALENDAR CLOCK 99 00 RM.t CARO 1.:9 00 TORPEOO FI RE 49 95 
7728A CWTROtllCS l lHERFACE 105 00 TYP1% TUTCR 1; 95 THE SllAnEAED ALUAr,CE 49 95 

OLYMPIC OECA TH LO I. 74 95 TRS·SO SOFTWARE POOL 1 5 29 95 
rASC AF'PLESOFT COMPILER t<I !> 00 NEWDOSI 80 2 0 IAOD 1. 111 139 00 ULTll.'A 33 95VISTA COMPUTER CO. RAS TER BLASIER 24 9~ 

APPLE VISION 80-&0 COL C"'-RO 329 00 CPIM"' Pi<O SOF1 r,EWSCRIPT MOO I UI 9900 FLIGHT S1MULATOR ?7 95 
~PPLE 8" OISK ORIVE CONTROLLER 549 00 S.AS IC 80 299 00 lNTtANATIO,~AL GRAl•O PAIX 15 95 

LA2Y WRITER MOO I. 111 165 00 

SPECIAL DELIVERY MOO I II! 119 00 
BASIC COMPILER 319 00 ~ ·pA SF>tC 1AL 0El1Vf~Y MOD I 111 199 00 SARGO ~I 11 28 9'> 
FORTRAN ao 3<:i 00 "R<C • GESS MOO I ,, 95 SHUFFLE BOARD 299>MODEMS 
CO BOl &O 5&0 00 	 OMlllfERM S ~\ART TERM MOO 111 89 95 FlflE BIRP 105 

MICROSOFT BAS IC CD M? FOR MOD I 165 00!; OVATION CAT ACOUSllC MODEM 135 00 MACRO &O 189 00 SNACK ATTACK 14 95 
NOVATIO:I 0-CAT DIRECT CONNEC' 155 00 mu MATH I mu SIMP <TS DO LOOS 5 I l'OD Ill 159 00 T~IEF 2495 
NOVATION AUTO·CAl AUTO ANS 2:9 00 mu L SP I mu Sl :OR 16) 00 ROACH HOlEL 29 95 
llOVATIOll APPLE-CAT Jl5 00 JABBERIALKY 2 ~ 95 
UDS 103 LP O•RECI CONNECT 175 00 APPLE GAMES .HE \'/ARP FACTOR 31 95 
UOS 103 JlP AUTO A~ S 209 00 APPLE SOFTWARE PERSONAL SOFTWARE COS MO MISSION 1• 95 
~AVES MICRO M@ EM II (APPLE ! 2&1l 00 WIZA RORY 31 gs

MAGIC WINOOl'I 79 00 C~ECKER Kll•G 11 95 
HAYES 100 MODE M tS · lDO) n5 00 	 lDHK 1 32 95G< Mt.10'1 GAMBLE? 21 95MAGIC SPELL 59 00HAYESSMAR T ...ODE M(RS·232) 227 00 	 ZOH~ II 31 95V Dl> V PL~VS MONOPOLY 29 95BASIC MAILER 59 00HAYES CHROI OGRAPH 199 00 

OB MAS iER 169 00LEXICOr LEX 11 MODE M 109 00 	 BRODERBUN DOB MASTER UTILIT\' PACK 69 00 SUPPLIESGAL~XV l'IA!lS 20 95DATA CAP TURE 4 0160 59 95 
TERMINALS PFS GRAPH 69 95 	 ALIE!~ TVPtWOll 20 95 AVERY TABULABLES 

!<PPL~ PM1IC 24 95PFS fl•EW ) PERSOIJAL FILING SYS1'tM B'i 00 	 1 000 31\ ' 1511 6
lHEVIOEO 910 639 00 l' :Dr.luHT ~•AGIC 29 95 
l HEVIOEO 912C 7• 5 00 SP•G! QUARKS 2' 95 

PFS RE?ORl 79 00 	 3 000 J',) ' 15116 
Z-TER~• ' 69 95 	 5.000 3·1, • 15116

THEVIOEO 920C 830 00 
Z·lERM PRO' 1e9 95TE LEVIOEO 9SOC 995 00 	 AUTOMA TED S IMU LATIONS
ASell EXPRESS 63 95AODS -VIEWPOJ.•H '>99 00 	 .lo/VAS.ON omoN 20 95 FAN FOLD PAPER
EASV WRITER·PRO ,q9 00 

Si 1,R WMRIOR 3? 95 	 ~ Ptlcet F.O.B. S.P.)EASY MAILER·PRO 79 00
TRS-80 MOD I E"XPEDITER II APPLESon COMPILE~ 73 05 "JJES MOR~lmG OUllRTERBAC~ 25 95 gy, x 11 IBID WHITE 3,000 ~I 29 00 

CRUSf· CRU MBLE AND CHOMP 2" 95 1411Sxlll61fi WH11E3.000c1 3900;.. STAI CO MP SJATISIICS P~G 129 00HARDWARE '~E ~AGON S EYE 20 95Sl!PER 'EXT 11 '.29 00 
PERCOM DATA SEPARATOR 27 00 LISA 2 5 	 59 95 MUSE SOFTWAREPERCOM OOU SlER II 1~9 00 
1"'NOON 80 rnACK DISK DRIVE 345 00 ~OBOi WA~S 32 gs 

CONTIN ENTA L SOFTWARE 'HREE •.~il c •SLANO 3Z 95 

L~W DOUBLER W/ OOSPLUS 3 J 138 00 GIL 199 Q() 
H 'IOO :I •10 TRACK OISK DRIVE 289 00 

ABM 20 95 

MOO 111 DRIVE KIT 615.00 AIR 199 00 GL08~l WAR 20 9S 
AIP 199 00 CASTLE WOLfENST[ IN 24 95 
PAYROLc 199 DO

MORROW DESIGNS 	 ON -LI NE SYSTEMSPROPERT Y MGMT 399 00 
l 'llZ,:.RD ANO PRlllCESrnE HO MEACCOU~TANT ,9 95 
MISSILE DEFENSE

FLOPPY DISK SYSTEMS 
~1'01'!< PS M1c.rosoll Baste. CPIM" SASQT,\GE 
A &r SQrl PORN AOVENTU~E 

VISICORP 
DESKTOP Pt.AN II 189 00DISCUS 20 rsnole 0fl'6 - SOOK ! 1075 00 	 r~~ESKOLDVISIFLOT 	 '58 00

DISCUS 20 (Oual Orrvt - 1 ME.Gt 16% 00 	 JAW BRE:AKERVISHRENOIV!SIPLOT 229 00DISCUS 2 + 2 iSmgl•OnVl!- 1MEG! 17 7 00 	 CROSSflR[VISIDD 	 '89 00DISCUS 2 • 2 10u•I Onvo - 2 MEG) 2317 00 	 TI ME ZO~EVISIT ERM 19 00 
HARD DISK SYSTEMS VISICALC •89 00 

VIS IFILES 	 189 00Conlrcller PS Mu::rosot; Bas.1c CPI M' 
A&T To order or for information call 
DISCUS MIO ( 10 Meqa.oytes) CP/M® SOFTWARE 
DISCUS M26 126 M1'9aDy1es) 

THE WORO·SPELL CHEC~ 7S 00 
aBASE II 599 00 (213)706-0333ISOLATORS SU PER CALC 201l 00 

ISO 1 J SOCKET ;,; 95 SPEltGUARO ?39 DO 

IS0·2 6·SDCKEI 53 95 P"' TCP1M• MOD 11 TAS-80 175 00 Modem order line: (213>883·8976 
Cll MM X TERMINAL PROG ano 
C BASIC 2 	 115 00 We guarantee everylh1ng lor 30 days It anything 1s wrong . return lhe itemBARE DRIVES 	 PASCAL Z 349 00 

439 co ana we ' ll make 11 right And . of course . we·11 pay lhe shi pping chargesTANDON 5 '/• INCH 	 PASC~L Y. • 
PASCAL M 1D5 00 We accept Visa and Master Card on all orders. COD up to $300 00100 SINGLE ~EAD ~O TRK 201l 00 
SYST EMS PLUS ­100-2 DUAL HEAD ~0 IRK 275 00 	 Add $2 00 fo r sla~ d ard UPS sh1pping an d hand ling on orders under 50 lbs,

GI L A/ R A/P PIR '798 0011)(1·3 SINGLE ~ EAO eo TAK 275 00 	 delivered in con11nen1at U. S Call lor shipping charges over 50 lbs Foreign .CONDOR 	 579 00100·4 DUAL f!EAO80 1"K 399 00 
COllOOR 11 B·•9 00 FPO and APO orders. add 15% tor shipping Cali fornian s add 5% sales tax 

TANDON THI NLINE 6 INCH Pnces Q1JOled are for stock on hand and sub1ecl to change without notice. 
848 ·1SINGLE SIOE JZQ 00 DIGITAL RESEARCH 
8•8·2 DUAL StOE 5\5 00 MAC 89 00 31245 LA BAVA DRIVE , WESTLAKE VILLAGE, CALIFORNIA 91362 
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Product Description 


The Epson QX-10 /Valdocs System 

Gregg Williams 

Senior Editor 


These are wonderful days for people who need com­
puters. Microcomputers that do more and more are 
becoming available - and, paradoxically, they are 
becoming less expensive. The only trouble is that, be­
tween the time you order a unit and it is delivered, 
something better is announced (but you know it will be 
six months to a year before the new unit will be 
available). 

As the saying goes, I've got bad news and good news . 
The bad news is that, yes, another wonderful computer is 
about to come out-from Epson, the company that has 
captured about 75 percent of the printer market. The 
good news is that the unit is supposed to be available by 
this Christmas. On the basis of Epson 's track record, I 
believe they'll do it. 

BYTE was one of the few companies to be given a 
private showing this past summer of the Epson QX-10, a 
computer for less than $3000 that may well be the first of 
a new breed of anybody-can-use-it "appliance" com­
puters. Chris Rutkowski , president of Rising Star Enter­
prises (a consulting firm that works closely with Epson) , 
showed me the QX-10, along with a preliminary version 
of an extended word proce~sor called Valdocs and an 
enhanced keyboard design called HASCI, both designed 
by his company . As you'll be able to tell from this article, 
I found them both very interesting. 

QX-10 Hardware 
For its retail price of less than $3000, the QX-10 (see 

photo 1) gives you a great deal for your money . It con­
tains a ZSO microprocessor running at 4 megahertz 
(MHz), 128K bytes of memory (expandable to 256K 
bytes), two direct memory access (OMA) controllers, one 

free seria l port (a second one is used by the keyboard), a 
Centronics-compatible parallel port, six clock-timers, 2K 
bytes of battery-powered complementary metal-oxide 
semiconductor (CMOS) memory (to hold certain infor­
mation even when the computer is turned off), a CMOS 
dock / calendar, and a light-pen interface. The unit also 
contains two thinline S Vdnch floppy-disk drives, each 
double-sided and double-density, with 40 tracks per inch; 
each drive holds 320K bytes. The video display, based on 
the NEC 7220 graphics chip, includes a 32-MHz medium­
persistence video monitor and 128K bytes of dedicated 
video memory (shown as the bottom board in photo 2). 
The video display will work in either a 25-line by 
80-character text mode or a 640- by 400-pixel graphics 
mode. The QX-10 comes with one of two detachable 
keyboards - standard-layout or HASCI-more on that 
later . Finally, the QX-10 has internal space for up to five 
peripheral cards like those used by the Apple, Corvus, 
and IBM microcomputers. 

QX-10 Configurations 
The QX-10 will be sold in two configurations . The first 

includes (at the time of this writing) the QX-10 as de­
scribed above, the standard-layout keyboard, the CP / M 
operating system, Microsoft BASK, and STOIC (a fast , 
extensible FORTH-like language) . This version is a stan ­
dard CP / M-based microcomputer for those of us who are 
comfortable with microcomputers as we know them to­
day. 

However, the QX-10 was really designed for the 
average consumer, who isn 't comfortable with 
microcomputers as we know them today. With the soft­
ware included in this package, the QX-10 becomes (as Ep­
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Photo 1: The Epson QX-10/ Valdocs system. 

son puts it) a symbol processor that anyone can use. This 
configuration of the QX-10 includes the hardware as 
described above, the HASCI keyboard, the Valdocs soft­
ware, TP/ M (a CP/ M equivalent with its own 
enhancements), Microsoft BASIC. and STOIC. (CP/M 
may be offered in place of TP/ M, but the configuration 
will probably be very close to the one listed above.) 

The Epson Philosophy 
Although Epson will certainly sell you the CP /M ver­

sion of the QX-10, it is far more interested in selling you 
the unit it really designed-hardware and software 
designed in conjunction with eacf1 other to offer both 
high performance and ease of use. In addition to being a 
highly integrated word-processing / computer system that 
offers as much usable processing power as almost any ex­
isting microcomputer, the QX-10/ Valdocs system is 
designed to be used without confusion by people with 
minimal technical knowledge. We've certainly heard that 
claim before, but Epson has delivered on this promise in a 
way and to an extent tha t 110 microcomputer manufac­
turer has done . 

The Valdocs (short for "valuable documents") system 
described here is designed to manipu late what Epson sees 
as the four types of symbols tha t people use: letters, 

numbers, graphics, and time . The HASCI keyboard 
(scheduled to be described next month by Chris 
Rutkowski in his article "An Introduction to the Human 
Applications Standard Computer Interface") is shown in 
photo 3. It is designed with a set of function keys that 
relate directly to the most common operations people 
perform on symbols. In addition, these keys are designed 
to be sufficient to drive any future symbol-manipulating 
software-that way, the keyboard layout won't change 
even when more sophisticated software is developed. 
Table 1 gives a brief description of the HASCI keyboard 
function keys. 

Another aspect of the Epson philosophy is its commit­
ment to ensure that all the parts of a system work 
together. (What's amazing is that the microcomputer in­
dustry has survived while blatantly ignoring this 
philosophy .) In the QX-10 (wi th or without Valdocs), the 
computer, its software, and its peripherals are meant to 
use each other's capabilities to the fullest. This goes hand 
in hand with Epson 's vision of the dot-matrix printer as 
the universal standard for printing. Epson has designed a 
line of printers that act identically and are capable of 
printing both bit-mapped graphics and text in varying 
degrees of quality (draft-, correspondence-, and - with 
some future printer-letter-quality printing). 
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Photo 2: Inside the Epson QX-10. The lop unit is tire motherboard of tire QX-10; the 
renr of tire unit is closest to the camera. Tlie connectors in the upper right comer are tire 
five slots for peripheral car·ds. The smaller board (be low tire motherboard) contains the 
128K bytes of video-disp/ny m emory; this card fits 01i top of the motherboard iri the 
assembled writ. 

my inspection of a preliminary ver­
sion of the Valdocs software, I believe 
that this is a realistic view of the 
system. Although I can't do a full 
review of the software based on the 
short amount of time I spent with the 
system, I do want to point out several 
unique features of the QX-10/Val­
docs combination. 

Help is available at any time 
through the HASCI keyboard Help 
key. An extensive text file of instruc­
tions is on the Valdocs system disk 
and can be read by pressing the Help 
key. This key gi.ves you a menu of 
subjects that might be of interest 
(based on what you were doing when 
you pressed Help), as well as access to 
the entire Help file via user-en tered 
keywords. Of course, the QX-10 re­
turns to wherever you were before 
the Help key was pressed. 

The Valdocs symbol processor can 
manipulate any of the four types of 
symbols at any time. Text can be 
en tered at any time just as you would 
in any conventional word processor. 
The Cale key turns the system into a 
basic 4-function calculator. Graphics 

Valdocs can be created via the Draw key. The Sched (schedule) 
Epson wants the average person to be able to buy a key gives you access to a computer-kept appointment 

QX-10 / Valdocs system in a department store, plug it in, book, a built-in clock/ timer / alarm, and an event sched­
turn it on , and be able to type in a letter without having uler; all these can be accessed without disturbing the fi le 
to read more than the unpacking instructions. Based on being edited. 
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Photo 3: Tl1e HASC! keybom·d for tlie Eµsor1 QX-10/ Valdocs system. 
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The operation of all keys is as intuitive as possible. For 
example, when you use any of the type-font keys (Bold, 
Italic, Size, or Style), the video text image changes to 
reflect the use of those keys. When you hit the Italic key, 
all your subsequent typing appears on the screen as italics 
until you hit the key again to turn italics off. Also, keys 
like left-arrow, right-arrow, and Delete do their respec­
tive functions to words and lines (instead of individual 
characters) when used with the Word and Line keys. 

It is impossible to make any major destructive change 
to your Hie without having the change explained to you 
and being asked to confirm it. In addition, the Undo key 
allows you to recover from the last major change made to 
the file. 

The Valdocs system supports telecommunications and 
electronic mail in a way that is transparent to the user 
(through the Mail key, of course). You can be connected 
to the remote user by either a modem-telephone com­
bination or a local network (probably the Corvus Om­
ninet). Valdocs includes software that allows you to send 
and receive mail and access remote bulletin boards and 
databases. 

The Valdocs file system is one example of the kind of 
levelheaded philosophy that is embodied everywhere in 
the Valdocs symbol processor. When you store a file, you 
give it a name of up to eight words-for example, ''Letter, 
8/13/ 82, to Bob Jackson; new rate schedule. " When you 
hit the Index key, you can get a listing of all your files in 
one of several ways-sequentially, alphabetically, or by 
match of a given word to any keyword in any file. Using 
the last method of indexing, I could get a listing of all 
documents that are letters, all documents done on 
8/13 /82, or all documents that refer to a person named 
Bob. In addition, all documents are chosen by menu 
selection (so you don't have to type in a long file name). 
The utter sanity of this in comparison to file names like 
L081382.LTR is astounding . 

One interesting technical note: to interactively create 
such a sophisticated word processor with the given time 
constraints, the Valdocs programmers used the STOIC 
language (a public-domain variant of FORTH created at 
the Biomedical Engineering Center of the Massachusetts 
Institute of Technology and Harvard University) to pro­
gram the Valdocs symbol processor. It is a testament to 
the power of STOIC (and other threaded languages) that 
it was used to create a project of this scale. 

New Products 
Given the enhancements being planned, it may be that 

Valdocs is not so much a product as it is a design that Ep­
son will always be improving. Epson plans to have ver­
sion 2.0 of the Valdocs software available by mid-1983 
(updates will be supplied at cost to owners of the QX-
10/ Valdocs system). Plans are under way for a color in­
terface board and an Omninet interface board (for local 
networking). Epson is also considering such enhance­
ments as higher-resolution graphics and additional 
graphics-oriented peripherals, as well as a portable ver­
sion of Valdocs and perhaps a 16-bit system. 

System Controls 
•Stop-pauses whatever is occurring at the moment, let Ing 

you either resume 01 abort the operation . 
•Help-lets you select and read parts ol the disk·based Help 

lite. 
•Copy disk-lets you make a copy of a given floppy disk. 
• Undo-undoes the last major destructive ac ion. 

Fiie Controls 
•Store-lets you save what you are working on to disk. 
•Retrieve-lets you ret rieve a fi le from disk. 
•Print- lets you print a fi le . 
•Index-allows you to see what Hies are on a floppy disk . 
• ail-allows you to send or receive a file electronically, 

Applications 
•Menu-gives you access to miscellaneous func tions. 
•Cale-gives you a 4·funcllon ca lculator. 
• 	Sched- gives you access to the scheduling functions of 

Valdocs . 
•Draw-lets you draw graphics on the video display . 

Typestyles 
• Bold- toggles typeface between boldface and normal type . 
• Italics-togg les typeface between 1tal lcs and normal lype. 
•Size-leis you change lhe size ol the lype cu rrenlly being 

used. 
•Style-lets 	you change lhe typeface of the type currently 

being used. 

Table 1: A brief description of the function keys on th e top 
row of the HASCI keyboard. 

One enhancement to the QX-10 / Valdocs system that 
Chris Rutkowski did describe is the Valdocs FPL (Forms 
Processing Language). This is an additionaJ software 
package that would give the user access to a spreadsheet 
package, a forms generator that would generate records 
from keyboard input, and a report generator that would 
create reports based on a database of records. As usual 
with ideas from Rising Star, the Valdocs FPL package is 
actually more than it seems-the spreadsheet and the 
form into which data is typed are actually the same thing, 
and a record of data can automatically be created from 
the spreadsheet. This is a new concept that combines 
spreadsheet forecasting, online data entry, and database 
management. It sounds exciting and I am looking for­
ward to seeing it at work. 

Final Thoughts 
From what 1have seen, Epson has created an enhanced 

personal word-processing system that can be (and is more 
likely to be) used by the person with minimal technical 
knowledge . Almost every microcomputer company 
claims that its product can be used by anybody, but 
many people (even those with technical knowledge) still 
have trouble getting started in personal computing. As 
microcomputers become more powerful, easier to use, 
and less expensive, the claim that "anyone can use it" will 
become true in a fuller and fulle r sense, making previous 
claims seem naive and hollow . Still, the Epson QX-
10/ Valdocs system may become the first microcomputer 
that "really" fu lfills that claim. BYTE will report to you 
again when the final unit becomes available.• 
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The new Syquest miniature Winches­
ter disk drive with removable media 
cartridge. Each cartridge holds 6.38 

megabytes, unformatted. The unit Is 
expected to sell for s750 In slngle-user 

quantities within the year. The car· 
trldges wlll sell for about S35 each. 

Photos by Gregg W rf1Jam5. 5enior editor. 
and Richard Shuford. 5pec1a1 p ro1em editor. 
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NCC Report 
by Chris Morgan 

Sensory overload . 
How else do you describe the world's biggest 

computer exposition? It was the National Com­
puter Conference, held this June in Houston, 
Texas, and it drew a crowd of nearly 100,000. 

The new Hitachi miniature floppy-disk 
system In a version to be marketed by 
t he Amdek Corp. The floppy-disk car­
tridge, shown at right, Is sllghtly more 
than 3 Inches wide. Compare It to the 
standard 5 'l•·lnch floppy disk, shown 
at left. 



Ollvettl's new M 20 
microcomputer. 

I've been attending the NCC for 
five years, and until chis year micro­
computers stayed in the back­
ground, playing a secondary role to 
mainframe computers. But this year 
the microcomputers came into their 
own, reflecting Business Week 's 
recent projected figures showing 
microcomputers accounting for up 
to over 40 percent of the total com­
puter market by 1985. A case in 
point, Apple's booth was the same 
size as IBM's, and it was attracting 
just as many visitors. Microcom­
puters have become indigenous to 

the NCC. Nearly as indigenous are 
the sore feet chat come from trying 
to see several football fields' worth 
of booths in four short days. 

The big question is, were there 
many surprises? No. And of equal 
importance, were there any signs of 
the beginnings of important trends7 
Yes. 

Of surprises there were few; no 
bombshells on the order of last sum­
mer's unveiling of the IBM Personal 
Computer. Instead, the microcom­
puter software and hardware com­
panies appeared to be ca refu lly con-

The Commodore series B 
microcomputer. 

solidating the i r positions, 
strengthening their distributorships, 
carefully evolving their product 
lines. and paying more attention to 
the needs of their customers. It was, 
in a sense, a much needed lull in the 
furious storm of research-and­
development work, the fruits of 
which we'll see next year and 
beyond. Still, there was plenty to 
see this year. 

Mass Storage 
Suddenly, the mrnrature floppy­

disk drive is upon us. Announce­
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Cromemco's new c-ro com­
puter system. 

Vlslcorp's new Vlslcalc Ad­
vanced Version. 

ments of new drives came from a 
trio of Japanese companies-Mat­
sushita {Panasonic division), Hitachi, 
and Maxell-who are all pushing 
one format. As well, Canon an­
nounced its plans for a different, 
noncompatible format. This news 
follows on the heels of Sony's mini­
ature 3-inch drive. which is afready 
in produaion. Amdek Corporation, 
an American company, announced 
it is adopting the Matsushita design 
for its new miniature floppy-disk 
drive. All three noncompatible for­
mats have miniature cassettes to 
hold the floppy medium, and they 
have double-density unformatted 
capacities of BOK bytes for the 
Canon, 437.SK bytes for the Sony, 
and SOOK bytes for the Matsushita. 
Each standard miniature floppy disk 
calls for a cartridge 4 by 4 inches or 
smaller and less than 0.5 inch thick. 
Sinclair has also announced a 
miniature drive for its new Spearum 
computer. 

One of the most exciting an­
nouncements at the show was from 
Syquest. It's a 3.9-inch Winchester 
disk drive with removable media. 
Each cartridge holds 6.38 mega­
bytes. unformatted. The surprise is 
its selling price: about 5750 in 
single-user quantities within the 
year! This does not include the con­
troller. Even so, inexpensive con­
trollers are now available, making 
th is a very attractive design . The en­
tire unit fits in the space of a stan­
dard 51/4-inch floppy-disk drive. (It's 
aaually shallower, with a vertical 
dimension of 1.625 inches.) The car­
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tridges will sell for about S35 each. 
The secret to the low price: clever 
use of plated-media technology. 
We'll be reporting on this new tech­
nology in an upcoming issue. 

Tandon Corporation announced 
a slim-line 5 1/4-inch floppy-disk drive 
for S50 jfor quantities in the 
thousands of course). for the 
mechanical parts only. The com­
pany will provide customers with 
schematics and drawings to build 
their own electronics if they wish . 
It's an encouraging sign that prices 
will soon be dropping in the mass­
storage market. 

New Processors 
Intel announced two new impor­

tant integrated circuits: the 80186 
and the 80286. Pfaure an 8086 with 
faster clock speed, some new in­
struaions. and the equivalent of 20 
auxiliary chips all on one VLSI (very 
large-scale integration) package for 
a single-user price (ultimatefy) of 
S35, and you have the 80186. It's 
the closest thing yet to a complete 

computer on a chip. The 80286 chip 
extends the idea of the 80 I 86 to in­
clude built-in memory management 
and proteaion and a virtual address 
space of I gigabyte. 

Systems 
Olivetti introduced its new com­

puter. the M 20. with a ZBOO I pro­
cessor, a 5-slot expansion bus, space 
for two 51/4-inch floppy-disk drives, 
and up to J28K bytes of memory. 
It's one of the more handsome units 
we saw at the conference, true to 

Olivetti's style. The operating 
system is Olivetti's own, called 
PCOS, and the machine will support 
Microsoft BASIC 5.2. 

Commodore announced several 
new machines. The BX256 is a 
I 6-bit, multiprocessor computer 
with 256K bytes of RAM (random­
access read/write memory), extend­
able externally to 640K bytes, two 
processors ja 6509 and an 8088 for 
CP/M-86), an 80--column black-and­
white video monitor. and a detach­
able keyboard. A three-voice music 



synthesizer is also included, which 
uses the new 658 I microprocessor 
chip. An optional plug-in 280 board 
is also available. Price is S2995 . The 
bus iness-oriented B128 offers 
features similar to the BX256's. 

Another computer, the Pl 28A, 
has 1281< bytes of RAM. a 
40-column by 25-line 16-color dis­
play, and a high-resolution 300- by 
200-pixel display. It connects direct­
ly to either a video monitor or a col­
or television set and sells for S995 . 
An optional 280 board for use with 
CP/M is also available. 

The Commodore 64 offers 64K 
bytes of RAM. color graphics, and 
music synthesis for S595. A 280 
board can be added to run CP/M 
programs. The screen is 40 columns 
wide by 25 lines down, and the pro­
cessor is the new 6510, which is 
similar to the 6502 with additional 
110 (input/output) lines. Commodore 
gets the prize for the wildest styling 
of any computers we saw at . the 
show. 

Cromemco's new Sl785 C-10 is a 
complete hardware/software sys­
tem featuring a 4-MHz {megahertz) 
ZBOA, 64K bytes of RAM. a 12-inch 
BO-character by 25-line display, 
double-sided double-density 
51/4-inch floppy-disk drive, detach­
able keyboard, CP/M-compatible 
operating system, structured BASIC, 
a word processor. and a spread­
sheet program. 

Son of Vlslcalc 
Visicorp announced the long­

awaited successor to Visicalc. It's 
called Visicalc Advanced Version . 
For 5400 you get a souped-up ver­
sion of the most popular software 
package in the field . Many of the 
best features found in competing 
spreadsheet programs have been in­
corporated into Visicalc Advanced 
Version . As well, it has greatly ex­
panded help files to aid the com­
puter novice. 

Its new features include protected 
cells to prevent accidental loss or 
change of information, hidden cells 
to protect sensitive information, a 
new tab feature to guide users from 
one space to the next more format­
ting flexibility. variable column 

NEC's new APC (Advanced Personal Computerj executing a color­
based spreadsheet program. 

widths. keystroke memory to repeat 
frequently used commands. and 
more. Visica lc Advanced Version is 
compatib le w ith the original 
Visicalc, which wi ll still be sold for 
those who prefer it. Dan Fylstra, 
chairman of Visicorp, said that one 
of his goals in creating Visicalc Ad­
vanced Version was to make the 
program more of a " black box" for 
nontechnically oriented users so 
that they won't be distracted by un­
necessary information . To that end, 
much of the instruaion manual has 
been incorporated into the pro­
gram's help files. 

Software Trends 
I saw the beginnings of two 

trends being followed by some of 
the biggest software producers­
Visicorp. M icrosoft Consumer Pro­
ducts, and Software Arts (creator of 
Visicalc and the TK Solver equation­
solving package mentioned in last 
month's editorial) . All three com­
panies have developed programs 
that make use of enormous disk­
based help files. By making help 
aboutthe program available literally 
at the touch of a button, these 
manufacturers hope to make their 
programs easier to use. Another in­
teresting move is toward the use of 
high-level computer languages to 
develop products that are easi ly 
transportable among various 
machines. Visicorp and Microsoft 

Consumer Products are using the C 
language, while Software Arts has 
developed its own proprietary 
language for in-house use. Al l three 
companies develop software on 
mainframe computers that have 
extensive diagnostic and perfor­
mance evaluation features, and 
then they move the finished pro­
grams to microcomputers. 

NEC's Advanced 
Personal Computer 

NEC Information Systems Inc. 
showed its 8086-based Advanced 
Personal Computer (APq. The APC 
is available in two configurations­
a monochrome configuration that 
includes CP/M-86. I 28K bytes of 
memory, and two 8-inch I -mega­
byte drives IS3998) and a color con­
figuration that substitutes a 12-inch 
RGB jred-green-blue) color monitor 
for the monochrome monitor 
(S4998). The color-based unit is im­
pressive: over 300K bytes of 
memory are used to give an 8-color 
640- by 475-pixel display with no 
limitations on adjacent pixel colors. 
The actua l graphics display is I 024 
by I 024 pixels, and the video dis­
play is a movable window within 
that area. NEC has already lined up 
a comprehensive array of business 
software packages for its machine, 
something that's sure to continue as 
competition quickens and the indus­
try matures.• 
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The Hanover Fair 


With nearly 9 million square feet 
of total exhibit space, individual dis­
plays the size of a football field. and 
close to 600,000 visitors, the 
Hanover Industrial Trade Fair and 
Exposition is the world's largest. 
Held this year from April 21 to 28 in 
Hanover, West Germany, this fair is 
a showcase for hundreds of manu­
facturers of office equipment and 
computers. 

CeB/T, the world center for office 
equipment and data processing, had 
a display that covered 1.75 million 
square feet (about 20 percent of the 
tota l area) and spilled over into 5 
buildings. To give you some idea of 
the scale of th ings in Hanover. 
CeBIT's space alone was about five 
times greater than that of America's 
largest computer show, the annual 

Pentel's new computer. 

by Robert E. Ramsdell 

National Computer Conference held 
this year in June in Houston. Texas. 

Some 178 U.S. companies were 
part of the CeBIT display. The United 
States Department of Commerce 
sponsored a group pavilion there. 
Among the 60 companies from the 
U.S. that joined together to exhibit 
their products in the European mar­
ketplace were Fortune, Corvus, 
A ltos, Beehive, Durango, M/A-COM 
(Ohio Scientific), Micom, Morrow, 
and Televideo. In addition, Osborne. 
Tandy, Apple, Xerox, IBM, Cen­
tronics. Cromemco, Data General, 
Digital Equipment Corporation. 
Micropro, NCR, Burroughs, Texas In­
struments. Prime, Shugart. Tandem, 
Teleram, Vector Graphic, Victor, and 
more had booths elsewhere in the 
show. On public display were 

anywhere from 73 to 95 different 
computer models; the count depend­
ed on whom l asked . 

More than 30 Japanese computer 
manufacturers exhibited, and some 
of their booths were three stories 
tall . The Japanese showed many 
new jand slightly revamped) com­
puter models, including about 20 
16-bit machines, most of which run 
Microsoft's MS-DOS. The Intel chips 
(8086/8088) seemed to dominate 
these computers, but several models 
used the Motorola 68000. 

To cope w ith the huge crowds at­
tending the Hanover fair, the city of 
Hanover has established a private­
room registry. with offices at the air­
port. train station. and the fa ir itself. 
The registry guaranteed a room, 
usually in a private home, to all 
visitors and exhibitors . Many 
Americans at the fair agreed that 
staying in a private home was a 
great cultural experience as well as a 
delightful and inexpensive way to 
absorb the German atmosphere and 
the gemutllchkelt (friendliness) of 
the German people. The language 
barrier never seemed to be a prob­
lem. either at the fair or around the 
city.• 

Robert E. Ramsdell. CPA. is a m1crocompu1er 

consultant who lives and works 1n Rockport. 

Mass.achusens. His company. Pansoph1cs Lid . 

publishes business· and l1nam1al·model1ng ap­

pflca t1om sofrware fo r use w ith V1s1calc and 

Supercalc programs. 



The Epson HX-20 portable computer. 



I 
Ciarcia's Circuit Cellar 


Build the Microvox 

Text-to-Speech Synthesizer 


Part 1: Hardware 

The 6502 microprocessor in this intelligent peripheral device 

translates plain English text into phonemes 


to control a Votrax SC-OlA. 


This month 's project may have a 
strange ring of familiari ty to those of 
you who follow my activities in the 
Circuit Cellar. Twice before, in June 
and September of last year , I have 
written abou t peripheral devices that 
give personal computers the ability to 
speak with an imitation of a human 
voice. 

General-Purpose Computer 
The 6502-based microcomputer t/1at 

forms an integral part of the Microv ox 
is ideal for use frl many other small­
scale applica tions. O nly tl1e applica­
tion sofhvare and the interface to the 
SC-01A chip are specific to the micro­
computer's use in the stand-a/one text­
to-speech voice synthesizer. lf you are 
among the many readers who write to 
me asking for si1ggestions on liow to 

put together a low-priced, genera /­
purpose microcomputer system, you 
should consider bu ild ing tire computer 
part of tire Microvox design . 

The computer section con tains. 
among other things. a 1-M Hz 8-bit 
6502 microprocessor, a serial i11 put 
port tlrat can nm at crystal-co11 t ro/Jed 
data rates from 75 to 19.200 bps (bits 
per second) wr'th full handshaking, 3 

Steve Ciarcia 

POB 582 


Glastonbury, CT 06033 

The September article (see refer­
ence 5) described the Sweet Talker 
speech synthesizer, which has since 
become especially popular. The orig­
inal Sweet Talker, a parallel-inter­
faced synthesizer module pro­
grammed by phoneme (speech sound) 
codes, was quickly joined by a ver­
sion that could be plugged into an 

parallel input ports, prov ision for up 
to 4K bytes of RAM (random-access 
read/write memory) irnd 16K bytes of 
EPROM (erasable programmable read­
011/y memory), and an on-board power 
supply. It is suitable for use as a learn­
ing tool for computer co11cepts , as a 
dedicated device co11troller, or as the 
center of a11 e:r:pcm ded microcomputer 
system (similar to systems that have 
been built around the MOS Tech­
nology KIM-1 or the Rockwe/J 
A IM-65) . 

The Micromin t will be supplying 
essential components of the microcom­
puter section of the Microvox for those 
who wish to experiment with it . And 
you may expect to see the same 
6502-based control-compu ter design in 
fuh1re Circuit Cellar projects . 

Apple II compu ter and operated using 
a text-to-speech algorithm stored on a 
floppy disk. 

But I wasn' t satisfied . either the 
Sweet Talker nor my June project (see 
reference 4), the Micromouth, was 
flexible enough to fit the variety of 
applications I had envisioned. I could 
foresee applications requiring un­
limited vocabulary (thus ruling out 
use of the Micromouth) tha t also need 
a smaller, more portable voice-syn­
thesis system than could be made out 
of an Apple II. While 1 was content 
with the Sweet Talker's speech quali­
ty, I did not want to try converting 
the text-to-speech algorithm to run on 
my ZS-BASIC Microcomputer. 

I next considered using the Votrax 
Type-'N-Talk. As a stand-alone voice 
synthesizer with a built-in micropro­
cessor and 4K-byte text-to-speech al­
gorithm, it does quite well consider­
ing its moderate cost (see reference 

Copyrighr © 1982 Steven A. Ciarcia. 
A ll righ ts reserved. 

Type· 'N-Ta lk and Votra.r are trademarks of 
Federa l Screw W orks. 
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Photo 1: Prototy pe of the Microv o.x speech synthesizer. w hicl1 can pronounce texts consisting of English words from their represen­
tation as ASCII cliaracters according to fixed pronunciation rules. Tile Microvox contains a general-purpose 6502-based microcom­
puter programmed to control the Votra.x SC-Ol A-based speech-synthesis circuitry. 

12). However, its design is somewhat 
limited for commercial applications. 

Not find ing any other suitable 
product on the market, I did what 
any red-blooded engineer would 
naturally do: I decided to design an 
improved text-to-speech voice syn­
thesizer. 

You are reading the first of two ar­
ticles on the design, construction, and 
operation of a text-to-speech voice 
synthesizer I call the Microvox. This 
new device, like the Sweet Talker, is 
based on the Votrax SC-OlA speech­
synthesis integrated circuit, but it in­
corporates new functions (most 
notably pitch inflection) and a larger, 
more complex control program. A list 
of its features appears in table 1 on 
page 66. 

To support its various functions, 
the Microvox contains a general-pur­
pose 6502-based microcomputer pro­
grammed to control the speech-syn­

thesis circuitry. Program routines 
stored in ROM (read-only memory) 
activate various control options upon 
the user's command; the most com­
plex of the routines performs the 
crucial task of translating the Micro­
vox's input- a stream of text repre­
sented by ASCII (American Standard 
Code for Information Interchange) 
character codes - into the special 
phoneme codes required by the SC­
OlA chip. Incidentally, this 
6502-based microcomputer is ideal 
for use in many other small-scale ap­
plications, as the text box explains. 

As with many Circuit Cellar pro­
jects, the Microvox design has been 
cast in printed circuit, and I have ar­
ranged for The Micromint to offer a 
kit of the parts needed to build it. Fur­
thermore, an assembled, FCC- (Fed­
eral Communications Commission) 
approved version of the unit is being 
sold by Jntex Micro Systems Cor­

poration under the trade name lntex 
Talker. Information on availability of 
both products appears at the end of 
this article . 

I cannot thoroughly cover such a 
comprehensive topic in one article, so 
this month I shall present only the 
hardware and a brief overview of the 
system commands . Next month in 
Part 2, I'll discuss the design of the 
text-to-speech algorithm and the sys­
tem software. 

Let's begin with an explanation of 
what we are trying to accomplish and 
a brief review of the Votrax SC-OlA 
chip and phonetic speech synthesis in 
general. 

Text-to-Speech Background 
Many articles in BYTE and other 

technical magazines have been de­
voted to the topic of computer speech 
synthesis. In general, they have dealt 
more with the production of the 
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1. Phoneme'.based speech synthesis 
2. 6502 control microprocessor 
3. 64 crystal-controlled inflection levels 
4. 	 1 K·characler buffer 


(optionally expandable lo 3K) 

5. 	 BK-byte plain-text-lo-phoneme 


algorithm 

6. 	 Full ASCII cha racter-set 


recognilfon and echo 

7. 	 Adjustable data rates (150 lo 960G 

bits per second) 
8. RS-232C and paral lel input inter laces 
9. Phoneme access modes 

10. Serial X-on/X-off soflware 
handshaking 

11 . User-expandable memory 
12. 	 l·watt audio amplifier with 

volume control 
13. On·bOard power supply 
14. Music and sound efrects 

Table 1: Major c/1nracteristics of the 
Microvox text-to-speech synthesizer 
(and of its niter ego , the lntex-Talker). 

Code Function 

!K synchronize speech and te)(t 
!L line-by-line pronunciation 
IW whole-text pronunciat ion 
!E each-letter pronuncia tion 
IC pronounce by di re ct phoneme 

input 
IT pronounce by text -to-speech 

algorithm 
IN play musical notes 
IA pronounce all punctuation 
IM pronounce most punctuation 
!S pronounce some punctuation 
!F set monotone or fla t intonation 
II set automatically inllected 

intonation 
!Px set intonation base pitch 

(where x = 1 to 4) 
!Ry set intonatlon clock rate 

(where y = 1 to 16) 

Table 2: An incomplete list of some of 
the control codes and sequences used 
by the Microvox, with their fu11ctio11s . 
Part 2 of this article will contain m ore 
detail concerning the Microvox's con­
trol capabilities. 

speech interface and the technology 
of specific synthesizers than with the 
applications to which speech synthe­
sis may be put. Such treatment is 
similar to comparing computer sys­
tems by their processor instruction 
sets only instead of the high-level-lan ­
guage software available for them. 
Today, far more computer users are 
concerned with applications than 
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with construction of computers or pe­
ripheral devices. The Microvox is de­
signed for easy use in a wide variety 
of applications. 

With the majority of low-cost 
speech-synthesizer interfaces, the user 
must arrange for conversion of the 
material to be spoken from textual 
characters to data that the speech 
synthesizer can work with (pho­
nemes, linear-predictive-coding for­
mants, word codes, etc. ). The dif­
ficulty of conversion depends largely 
on the size of the required vocabu­
lary. For small vocabularies, a table 
of words and their corresponding 
synthesizer codes can be compiled 
with reasonable effort. When the re­
quired vocabulary becomes very 
large, all-inclusive tables become pro­
hibitively cumbersome, and a gener­
alized text-to-speech algorithm is re­
quired instead. 

A text-to-speech algorithm is em­
bodied in a program that accepts 
ASCll characters as input and per­
forms a synthesis-by-rule analysis of 
character strings; that is, the algo­
rithm interprets the characters as 
words or other elements of language 
and devises a scheme for pronouncing 
them according to a fixed set of rules 
that determine which characters are 
voiced, and in what way, and which 
characters are silen t. The rules are 
based on how given combinations of 
characters are pronounced most of 
the time in English (or the language in 
use). 

Text-to-speech programs vary in 
length depending upon the degree of 
exactness required in pronunciation . 
Typical algorithms use from 4K to 8K 
bytes of object code for most pro­
cessors, but some of the more sophis­
ticated programs need up to BOK 
bytes. (Often, half of an SOK-byte 
synthesis-by-rule routine consists of 
tables of words that are exceptions to 
the rules. ) 

The primary difference you can see 
between a 6K-byte and a 20K-byte 
program is how the input text must be 
spelled to obtain acceptable pronun­
ciation; the final sound quality may 
be the same. Certain words may be 
spelled unusually to fit the prescribed 
pronunciation rules of the smaller 
algorithm. For instance, my name, 

Ciarcia, is properly pronounced by 
most synthesizers (and by a lot of 
people, come to think of it) only 
when it is spelled "see-are-see-ah. " 
The only other major differences are 
features such as pronunciation of 
punctuation or inflected speech. 
(Both of these capabilities are sup­
ported by the Microvox. ) 

Strengths of Microvox 
While there are many speech-syn­

thesizer interfaces designed to be used 
with a variety of personal computers, 
packaging the text-to-speech algo­
rithm with its own dedicated pro­
cessor greatly simplifies the integra­
tion of any system. By creating an in­
telligent peripheral device, we don't 
have to depend on operating systems 
and application programs to support 
speech synthesis. 

The Microvox text-to-speech syn­
thesizer is just such a smart peripheral 
device. It speaks any ASCII character 
string directed to it through either its 
serial or parallel input ports. The 
ASCII text can come from PRlNT 
statements in a BASIC program or 
from a previously prepared disk file. 
Microvox connects to the computer 
in the same manner as a printer or 
modem, and virtually anything that 
can be printed or viewed on the ter­
minal screen can be spoken. 

The Microvox is controlled by the 
host 	 computer through that same 
connection by means of special char­
acter sequences either transmitted 
before the text to be spoken or 
embedded in it. These control se­
quences are in the form: 

I letter. numeral 

The exclamation point is a signal to 
the Microvox that a control sequence 
follows. Operating modes and op­
tions can be changed at any time by 
sending the appropriate sequences. 
Table 2 lists some of the control se­
quences and their functions. I'll write 
about the intricacies of the Microvox 
text-to-speech algorithm and the con­
trol capabilities next month. 

SC-OlA Phoneme Synthesizer 
As I mentioned before, the Micro­

vox is a combination of two major 
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COMPUVIEW'S CP/M·86 GIVES YOU WHAT IBM CAN'T 

Increased 
Productivity 
Innovative features which dramatically 
increase productivity include built- in 
horizontal scrolling for up to 254 
columns and screen line editing, which 
lets you extensively edit or re-enter any 
command line on the screen for 
CP/ M-86 and application programs. 
Previously only available on mainframe 
computers, this greatly reduces the 
amount of re -typing necessary due to 
mis-typed or repeated commands. Long 
strings of commands can also be repeat­
ed with a few keystrokes. Its almost like 
having a built-in full screen editor for 
every program you use. And with 25% 
more disk capacity you will be swapping 
disks a lot less. 

We Don't Lock You In 
We can read and write not only IBM 
CP/ M-86 disks, but also IBM MSDOS CP/M-86forlBMPC . . . . . .. $285 
and many other CP/ M double density Quad Density Drive Version . $350 
disks. And files may be transferred with WinchesterDiskVersion . ... $425 
otherCP/ M and CP/ M-86 computers via ManualOnly . . . . . .. .. . . ...s20
the serial port. The screen driver with 
status line and horizontal scrolling faith­ VEDIT-86 With Above 
fully emulates many popular terminals. 

Purchase ............... . $125 

Of course we' re software compatible with 

This version of VEDIT has hori­
IBM and have a superset of their features. 

zontal scrolling up to 254 columns And you may even find our manual to be 
better than IBM's. 

CBASIC-86 . .... . .. .. .. .. .S325 

PASCAL-MT-86 .. .. .... ...$600
No Software Shortage 

Most CBASlC programs will run perfectly 
withour CP/ M-86andCBASIC-86. Even 
most programs compiled with CBASIC 
8080 will run with CBASIC-86. And 
Pascal-MT is available too. Remember, 
we emulate most CRT terminals. 

V·COM DISASSEMBLER Each package includes a 30 page manual, sample pro­
gram files and variations of V-COM compatible with TDL, Labels, ASCII, Exceptional Speed MAC and ZILOG assemblers. Feature for feature, no other 
disassembler at any price even comes close .. . .........S80No other Z80 CP/M disassembler produces understandable 

ManualOnly .. . .... . .. . .. .. ......... . ...... . .. s12source code as quickly as V-COM. It is INTEL and ZILOG 
compatible, and features easy to read code with a cross refer­
ence table. Best of all, it can create source code with user 8086 SOFTWARE
defined labels, storage areas and ASCII strings. V-COM is ex­
ceptionally fast and can disassemble a typical 12K .COM file VEDIT full screen editor forCP/ M-86, MSDOS, IBM Personal 
into a 76K.ASM file, containing 7500 lines ofsource code, and Co mputerand IBM Displaywriter . . ......... . . . .....S 195 

a 33K cross reference file in under two minutes with 8'" SD 
floppies. (About five times faster than others). CP/ M-86 BIOS for popular S-100 disk controllers and SCP 

The unique user created information files let you specify 8086 computer. Source Code . . . . . .. ... . . ..... . ....S90 

labels for 8 and 16 bit values and the location of storage areas. 
tables and ASCII strings. The disassembled code can be sent Bootable CP/ M-86 disks for popular S-100 computers ..Call 
to the console, the disk and the printer, or any combination 
at once. 
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The newe t g eration VEDIT combin 
ophi ticat d rogram dev lopment editing 

with u eful word proce ing features and new 
powerful 'TECO' like macro . 

User Oriented 
F astand easy editing for program development and word processing. Includes automatic screen scrolling, a status line with the 
cursor's line and column positions, an 'Undo' key, and recovery from full disk conditions (you can delete files or change disks). 
Fully adapts to your system with a menu driven customization for keyboard layout, CRT selection and more. Since VEDIT 
receives major enhancements twice a year, you 're assured that VEDITwill always be 'state of the art' with our inexpensive update 
option and support you can really count on. 

Performance 
Exceptional speed and true 'what you see is what you get' ful l screen editing with a convenient array of cursor movements 
and editing functions. Edits files up to one disk in length, and holds up to 45K of a file entirely in memory. You can insert 
a specified line range of another file anywhere in the text, and change disks in the middle of an edit session. Includes search 
and replace, text move and copy, complete file handling and nexible macros. Unique automatic indenting for use with struct­
ured languages such as Pascal, 'C' and PL/ I. Other features for assembly language, Fortran and Cobol. 

Word Processing 
Features include word wrap, adjustable left margin, reformatting of paragraphs, word and paragraph oriented cursor move­
ment and deleting, and printing with imbedding of printer control characters. May be used stand-alone or in conjunction 
with most text output processors. 

Hardware Support 
CRT version supports over40terminals. including ANSI standard and all screen sizes. Utilizes ·smart' terminal features for fast 
screen updating. Your keyboard layout can use any available function and cursor keys. Memory mapped version offers high 
speed, Oexibili ty, supports bank select and the SSM VB3. Versions for Fu lcrum VlO-X, PllCEON and TDL video boards. 

New Macros 
Ten buffers can hold macro command strings. These may be executed, edited, saved and loaded from disk. Macros can 
perform complex editing operations. (For example, a macro could automatically perform a series of global search and replace 
on many files). The buffers may also hold text, allowing extensive text 'cutand paste', including portions from multiple fi les. New 
startup command file can also setup VEDIT parameters, initialize a terminal's programmable function keys and more. 

Ordering 
Please specify your microcomputer, video board or 
the CRT term inal version, 8080, ZBO or 8086 code, IBM I Apple aSoftcard I TRS-80 uand I I SuperBrain 
and disk format Zenith Z89 • HP-125 • Xerox 820 • Cromemco 

NorthStar • DEC VT180 • Televideo • Altos 
VEDIT · Disk and Manual Vector • Micropolis • MP/ M • CP/M~ • MSDOS 
For8080orZ80 ... . ... . ......... . ...• . . . . . S150 
ForCP/M-86orMSDOS . . . .. . . ... . .........Sl95 
Manual Only . . .. . .. .... .. ........ .... . . . ...$18 

VISA and MASTERCARD 
1955 Pauline Blvd., Suite 200 

Ann Arbor, Michigan 48103 Dealers - You can now carry VEDIT 
(313) 996-1299and V-COM on consignment 

Com~!!,!~~~ 

MAINFRAME FEATURES FOR MICROCOMPUTERS 

Circ le 124 on Inquiry ca rd. 



+Vee 

RVee 

MC RCl+---<11---- CLOCK 
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BUSVllNTERRUPT _____,A /R 
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Figure 1: The general scheme to be followed in connecting tire Votrax SC-OZA to a 
microcomputer system. 

owerfulZ:.SO® 
communieatlons software 
tools are now available. 
Fiii the void between your 
mici:-ocomputer and 
mainframe. 

Z-80 Is a registered 
trademark of Zllog. 

PHOnE 1 
1011 River Lane· Loves Park, Illinois 61 111 • 81 5 /877-9008 

elements: a 6502-based control micro­
computer and a Votrax SC--OlA 
speech-synthesizer chip. I explained 
the SC-OlA in detail in last 
September's Circuit Cellar article (ref­
erence 5), but for new readers I'll 
summarize the important facts. 

The SC--OlA is a 22-pin integrated 
circuit which consists of a digital code 
translator and an electronic model of 
the human vocal tract. The internal 
phoneme controller translates a 6-bit 
phoneme code and 2-bit pitch code 
into a matrix of spectral parameters 
that adjust the vocal-tract model to 
synthesize speech. 

The SC-Ol A is manufactured using 
CMOS (complementary metal-oxide 
semiconductor) technology and oper­
ates within a range from +7 to +14 
V. Handshaking with external control 
circuitry is accomplished through a 
strobe (STB) line and an acknowl­
edge/ request (AIR) line. A diagram 
of the generalized connection scheme 
appears as figure 1. 

The output pitch of the SC--OlA's 
voice is controlled by the frequency 
of the clock signal, which can either 
be supplied from an external source 
or set internally with a resistor/ ca­
pacitor combination. The clock fre­
quency is nominally 720 kHz, but 
subtle variations of pitch can be in­
duced to add inflection by varying 
this frequency. Such variations pre­
vent the synthesized voice from 
sounding too monotonous or arti­
ficial. Two separate pitch-control 
lines, 11 and l2, are available for gross 
variations in pitch so that the chip 
can seem to speak with more than one 
voice . These so-called manual-inflec­
tion controls operate independently 
of clock-rate-induced inflection. 

The 64 SC-Ol A phonemes defined 
for the English language are listed in 
table 3 on page 72. Most of these cor­
respond to speech sounds, but two 
produce silence and one causes speech 
synthesis to stop. The sound for each 
phoneme is generated when a 6-bit . 
phoneme code is placed on the con­
trol-register input lines (PO through 
PS) and latched by pulsing the strobe 
(STB) input. Each phoneme is inter­
nally timed and has a duration rang­
ing from 47 to 250 ms (miJliseconds) 
depending on the phoneme selected 
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300 BAUD is fllile for the basics. 
But now you can get in the fast lane without getting expensive. 

Our engineers have come up with a pair of custom 
microprocessors, five LSI circuits and a small mfracle: the 
212 Auto-Cat modern. 

And if you've looked around, you know the $695 price is 
part of the mlracle. 

Four times the speed. Half the size. All of the right 
auto-dial/answer functions. 

Your dealer has them right now. No need to waste any 
more time. See him. 

l!Novationllfl'" 
the recognized leader In 

·suggested retail price. personal communications 
Clrc·1a 349 on Inquiry card. 
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INCOME TAX 
ACCOUNTING 

Hexadecimal 

Phoneme 


Code 
"Quick 
00 
01Tax 02 
03has the finest 04 
05software 
06I've ever seen 07 
08for the 
09 
OAAccounting OB 
ocand Tax OD 
OE 
OF 

10 


T he progra ms are so well designed 


Professional. 
11 


and supported, we had no starl-u p 
 12 
13problcms." - Ronald Braun , C.P.A . 

14 

15 

16 

17 


0 1040TAX PROGRAM $995 18 
19ALL tAJOR FOR.MS & 
1ASCHEDULES 
1B 
1CPRINTS ON IRS FORMS, OVER­
10 
1E 

LAYS OR MULTl-PART FORMS 

INDJVIDUA L OR BATCH 1F 
PROCESSING 20 

21 
22 

CAN PROCESS THOUSANDS OF 
RETURNS PER SEASON 

23 
RECURRING PRIOR YEAR 24 
INFORMATION AUTOMAT­ 25 

26 
27 

ICALLY UPDATED 
DIAGNOSTIC REPORTS 

28 
LETTER OF INSTRUCTION 29 

2ACUE T BILLI NG 
2B 

MAILING LIST/ LABELS & 2C 
ENVELOPES 20 

2EUNLIMITED SUPPORTlNG 
2FSCHEDULES 
30 
31 
32

PLUS: 
33 

PROT'ORMA/TAX ORGANIZER 34 
MULT I-STATE INTERT' ACE 35
TAX PLA ' ING 36 
ALSO AVAILAIJLJ:. : 37 

38 
.ASTER THE FACT PAYROLL 
GENERA L LEDGER/f'LIENT WRI TE-UP 

39 
A MORTIZATION & DEPR ECl.l\ T ION 3A 
SCHED L ' S 38 
ALL Q UI I( T AX f'ROGJ!A.llS CO.l!E 11'/Tll 3C 
ONt: Y EAR ll'A RRANTY & SUl'f'ORT. 30 
DEAi. E R DISCO UN'TS A VA /LAB I.E. 

3E 
3F 

Phoneme 
Symbol 

EH3 
EH2 
EH1 
PAO 
DT 
A2 
A1 
ZH 
AH2 
13 
12 
11 
M 
N 
8 
v 
CH 
SH 
z 
AW 1 
NG 
AH1 
001 
00 
L 
K 
J 
H 

G 

F 

D 
s 
A 
AY 
Y1 
UH3 
AH 
p 

0 

I 

u 

y 
T 

R 

E 

w 
AE 
AE1 
AW2 
UH2 
UH l 
UH 
02 
0 1 
IU 
Ul 
THV 
TH 
ER 
EH 
E1 
AW 
PA1 
STOP 

ASCIJ 
Character 

@ 

A 
B 
c 
D 
E 

F 

G 

H 

I 

J 
K 
L 
M 
N 
0 
p 

a 
R 
s 
T 
u 
v 
w 
x 
y 
z 
[ 
\ 

I 

-
(space) 

l .. 
It 
$ 
% 
& 

( 
). 

+ 

-
I 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

< 
= 
> 
? 

Durat ion Example Word 
(ms) 

59 Jackel 
71 enlisl 

121 heavy 
47 no sound 
47 butler 
71 make 

103 pail 
90 pleasure 
71 honest 
55 inhibi t 
80 inhibit 

121 inhib it 
103 mat 

80 sun 
71 bag 
71 van 
71 chip 

121 shop 
71 zoo 

146 lawful 
121 thing 
146 father 
103 looking 
185 book 
103 /and 

BO trick 
47 fudge 
71 hello 
71 get 

103 fas t 
55 paid 
90 pass 

185 tame 
65 jade 
80 ya rd 
47 mission 

250 mop 
103 past 
185 cold 
185 pin 
185 move 
103 any 
7 1 lap 
90 red 

185 meet 
80 win 

185 dad 
103 alter 

90 sa lty 
71 about 

103 uncle 
185 cup 
80 bold 

121 aboard 
59 you 
90 June 
80 fhe 
71 thin 

146 bird 
185 ready 
121 be 
250 call 
185 no sound 
47 no sound 

ce your nearesi compu1e r deJler. Note: T must precede CH to produce " CH" sound. 
Or. call or wri te !"or more info rmoti on. 

D mus l precede J 10 produce " J"" sound. 
Qur.:k-T:ix S"i"lwarc· ";1v;11IJblc Jor :I.cw .\ ~2ll. 
Hl<l10 SIJJck. fll \ I, f)H". \'c c1or G1"nlik . 
Dyn;1hy1i! Jnd ot lH.·1 Cl' \ ! h:ise.t.! t: 1H1;p u1er"i.. Table 3: T lie 64 S C-OlA µ li onem es defined for the English lang uage . Mos t of these 

correspond to speech sou 11 ds; two produce s ile11 ce, 'md one causes speech synthesis 
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Amdek's Video-300 green phosphor monitor 
is the easy-reading choice for almost any 
system- including IBM and Apple. 
Everything about our 12" Video-300 
monitor was designed to be easy_ Easy 
to read. Easy to use. And easy to mat;ch 
up with practically any computer or 
word processing system. including the 
popula1· Apple and IBM personal com· 
puters . So it's easy to see why you 
should choose Video-300 for your text 
display needs. 

Amdek's Video-300 monitor 
features: 
• Non-glare 	screen to eliminate dis· 

tracting ref lections 

• P-31 	 green phosphor display for 
no-strain viewing 

• 80 x 24 character display 

• 1BMHz band width 900 lines (center) 
reso lution 

• Built-in car rying handle for porta ­
bility 

• Light-weight, industrial-grade cabine­
try (only 17 lbsl 

• UL FCC approved 
• Full one-year warranty covering 

par'ts and labor 
So ask your dealer about Video-300 

- part of Amdek's complete line of 
color. green phosphor and black and 
white monitors. Then match Video­
300's pedormance and price against 
any other display monitor. For quality 
and value, you'll choose Amdek. 

Amdek Corporation, 2420 E. Oakton St., Suite E, Arlington Heights, IL 60005. C312J 364-1180 • TLX: 25- 4786 
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~ 
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110 INTERFACE 

150-9600 BPS 

CLOCK CIRCUITRY 
DATA- RATE 

I TO T-TO-SPEECH 
ALGORITl-IM l 

650 2 ~ 

MI CROPROCESSOR f4­

RAM 
llNPUT BUl'FER,

CLOCK CONVERSION TAB L ES, ETC .l 

~ 

PROGRAMMABLE 
...__. 

SC-OJA - AMPLIF IER 
GENERATOR l.2 2 MHl INFL EC TI ON VOICE AND ~ SPEAKER 

CIRCU I TR Y i------ SYNTHfS I ZER FILTER 

Goid -­ VOICE SYNTHESIZER SECT ION 

-­ COMPUTER SECT ION 

Figure 2: Block diagram of M icrovo.x. The Miuovox hardware can be viewed as a general-purpose 6502-based computer with a 
speech synthesizer attached using a memory-mapped 110 (input/ output) port . 

The computer section (shown in black) uses 14 integrated circuits for serial and parallel 110 . address decoding, memory, and other 
processing f1mction s. Five additional cliips (outlined in red) constitute the phoneme synthes izer, inflection circuitry, and audio 
amplifier. 

and the clock frequency. The A / R 
line goes from a logic 1 to a logic 0 
while a phoneme is sounding. 

The usual method for using the SC­
OlA with a microprocessor sets up the 
hardware so that the compu ter sys­
tem directly times the transmission of 
phoneme codes. This method sends 
phoneme codes to the synthesizer 
chip through a latched parallel output 
port and monitors the synthesizer's 
activities through the A I R line, 
which is connected to an input port or 
interrupt line. 

Microvox Hardware Overview 
Figure 2 is a basic block diagram of 

Microvox. As previously mentioned, 
the Microvox contains its own micro­
computer that allows the unit to be 
configured to function as an intelli­
gent peripheral device; therefore, the 
Microvox hardware can be viewed as 
a general-purpose 6502-based com­
puter with a speech synthesizer at­
tached using a memory-mapped l / O 
(input / output) port. 

The computer sect ion uses 14 inte­
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grated circuits for serial and parallel 
l/O, address decoding, memory, and 
other processing functions. Five addi­
tiona l chips consti tute the phoneme 
synthesizer, inflection circuitry, and 
audio amplifier (outlined in red). 

Variations in pitch 
prevent the 

synthesized voice from 
sounding too 

monotonous or 
artJficial. 

The Microvox is best explained by 
dividing the circuitry into four func­
tional subsections: processor and tim­
ing, memory, serial and parallel 1/0, 
and speech synthesizer. A complete 
schematic diagram of Microvox ap­
pears as figure 3a on pages 76 and 77 
and figure 3b on pages 78 and 79. 

Processor and Data-Rate Clock 
The 1-MHz (megahertz) 6502 

microprocessor, the same type used 
in the Apple II and Atari 800 com­
puters, and the data-rate generator 
(shown by itself in figure 4 on page 
80) obtain their clock signals from a 
circuit that divides down a 4.9152­
MHz frequency from a crystal-con­
trolled oscillator . You may find the 
rationale for using this low-cost clock 
divider interesting. 

Most data-rate-generator circuits 
are very costly because they use spe­
cialized data-rate generator chips 
such as the COM5016, which you 
must have if you really need to cover 
134.5 and 110 bps (bits per second) as 
well as the other standard data rates 
from 75 to 19,200 bps. The former 
two data rates are the only ones that 
require oddball frequencies. If you 
can get along without them (and most 
people can nowadays) , no special 
divider networks or integrated cir­
cuits are required. By using a 
4.9152-MHz (75 X 21•) base frequency 
and a 12-stage binary divider (a 
CD4040, IC6 in figure 4), the nine re­
maining rates are derived directly. 
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This approach does req uire one 
other design compromise. The 6502 
processor is specif ied to operate at 1 
MHz, but, using this crystal and 
divider circuit, only 611 kHz and 1.22 
MHz are available as system-clock 
signals. The computer must run at 
either 61 percent or 122 percent of its 
rated speed. 

Practically speaking, this is not a 

problem. The 1-MHz specification is 
for worst-case conditions, which you 
probably will not have . I have per­
sonally run 1-MHz 6502s a t 1.8 MHz 
with no trouble. Furthermore, in the 
Microvox application, we can note 
that the speech synthesizer requires 
data at only about 200 bps to speak 
continuously . Processor speed is just 
not significant except when receiving 

L M 386 10.0. CJ SPEA~ER 
0. 1,..Fr-ro-

and manipulating data at 19,200 bps. 
Just to be on the conservative side , 
while the ha rdware can produce rates 
from 75 to 19,200 bps, I have speci­
fied rates of 150 to 9600 bps for the 
Microvox. 

Memory Section 
The address-decoding and memory 

section of the Microvox consists of 
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Figure 4: A detail from the Microvox circuit, showing the circuitry that derives tlie data-rate and clock frequencies. With this simple, 
low-cost arrangement, all standard data rates, except 110 bps (bits per second) and 134.5 bps,. are available. Also, a trade-off must be 

·made in selecting a clock rate for operating the microprocessor. 

Name Hexadecimal 

Address 

SELO 000 
SEL1 800 

SEL2 1000 
SEL3 1800 
SEL4 8000 
SEL5 AOOO 

SEL6 coco 
SEL7 EOOO 

Connection and Function 


IC2 memory block (RAM) 


IC3 memory block (RAM) 


IC1 O serial porl 


JC11 parallel ports 


IC14 inflection clock rate 


IC14 phoneme latch 


ICS memory block (EPROM) 


IC4 memory block (EPROM) 


Table 4: The 5 high-order bits on the 6502 address bus are decoded by IC9 to 
provide 8 strobe signals that con trol various parts of the system. 

IC2 through ICS and IC9. IC9 (a 
74LS139) decodes the 5 high-order 
bits on the address bus to provide 8 
strobe signals, as listed in table 4. 

In the Microvox configuration, 
memory components IC2 and IC3 are 
intended to be RAM, while IC4 and 
ICS are meant to be ROM or EPROM 
(erasable programmable read-only 
memory) . The pin designations for 
IC2 and IC3 are for 2K-by-8-bit RAM 
chips, such as the Hitachi 6116 or 
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Toshiba 2016. These components are 
pin-compatible with the type-2716 
EPROM, so you could use 2716s in 
these sockets instead, if the computer 
were being used in some other appli­
cation. 

The read / write memory (IC2 and 
IC3) is used for conversion tables and 
register stacks and as the ASCII input 
buffer. A buffer is required because 
the Microvox can receive data faste r 
than it can speak it. The standard 

Microvox uses only one RAM chip 
(installed as IC2), which provides a 
lK-byte input buffer; by adding the 
second RAM chip in IC3, this can be 
optionally expanded to 3K bytes of 
text memory (for long-winded 
speeches). 

The text-to-speech conversion rou­
tine for the standard Microvox is 
stored in 8K bytes, presently con­
sisting of two type-2732 EPROMs in­
serted in the sockets for IC4 and ICS. 
As production increases or EPROM 
prices drop, a single BK-byte 2764 
EPROM (or its ROM equivalent) will 
be used. Any of the compatible 
type-2716 (2K-by-8-bit), type-2732 
(4K-by-8-bit), or type-2764 (BK-by-8­
bit) EPROMs can be used in these IC 
positions, depending upon th~ jumper 
selections JP4 and JPS . 

Serial and Parallel 1/0 
Microvox, unlike most other voice 

synthesizers, has both serial and 
parallel input ports to receive ASCII 
characters. The serial port uses a 
Motorola MC6850 ACIA (asynchro­
nous communications interface 
adapter, IC10). During system in­
itialization, the ACIA's functional 
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CPU 68000 
• 	 MC68000 p!"OCCS<o< 

• 	 8 MHz oper .it10n 

• 	 l b-Mbyte ar.ldr.,..ing 

• 	 Smgle-user 

configuration is set up; communica­
tion parameters such as character 
word length, clock division ratios, 
parity, and stop bits are selected by 
setting the proper bits in the ACIA's 
control register. The data rate is set 
by the system data-rate clock (from 
SW2 and IC6), and data is sent and 
received from the transmit- and re­
ceive-data registers, respectively . 
Framing errors, parity errors, buffer 
status, and handshaking status are 
determined by reading the AClA's 
status register. 

On the Microvox, the serial port 
can be used with or without hardware 
handshaking, that is, with or without 
using the RS-232C Clear to Send, 
Data Carrier Detect, Ready to Send, 
and other lines . The Microvox soft­
ware incorporates software hand­
shaking, which is especially useful 
when communicating over a modem 
link or with termina ls that do not use 
handshaking signals. 

When receiving ASCII text in the 
software-handshaking mode, the 
Microvox sends an "@" (a t sign) to 
the host computer when its input buf­
fer is almost full , signaling the host to 
stop sending data. The Microvox 
sends a "#" (number sign) when it is 
ready to receive data again. (The 
characters used for signaling can be 
changed to the X-on and X-off control 
characters if need be .) 

Obviously, this handshaking is not 
needed if the data comes from the 
host at a speed slower than the rate at 
which the buffer is emptied. The pa­
rallel-input section uses a program­
mable Intel 8255 PIA (peripheral in­
terface adapter, IC11 ). Ali con­
figured , 8 bits of the PIA are used to 
receive ASCII data in parallel format. 
By using two additional connections 
for data -available-strobe and 
acknowledge signals, the Microvox 
can be made to work with a 
Centronics-compatible parallel 
printer interface. 

Also attached to the PIA is the DIP 
(dual-inline pin) switch SWl, which 
can be used to select operating pa­
rameters as follows. Bit 0 selects 
hardware or software handshaking; 
bit 1 selects receipt of the ASCII input 
data through the serial or parallel 
port; bits 2 through 4 set the serial-

EPROM 
• 	 32/&·IK RONI 
• 1n·bit do1.1 pJ1hs 
• l·• ·bit Jddres'iing 

CPU 65000M 
• 	 MC~451 M"IU 

• 	 Scgm nt~I memor)' 
rrl.ll'MSl"f'r'lct•I 

• Mulll-<Us.er 

MEMORY GROUP 

CMEM 
• 	 8K/16KJ32KCMOS 
• 6 MHz for Bl I6-bl t 

• 	 Non-volc11ile wi1h 
Li b,1Uery 

1/0 GROUP 

DMEM 

• 	 2.; -bi I Jddressing 
• 2JO ns access 

~------. 

CLK-24C 
• 	 Re•ll time dock 
• 	 1.51 CMOS chip 
• Lt h.aUef)' ~,, up 

~-----~ 

5104 
• 	 4-pon seriol 1/0 
• 	 l56 bytes or FIFO 
• 	 OMA trJnsfers 
• 	 2·1·bit memory Jddr. 

ANALOG GROUP 

VIC4-20 
• 	 4 ch~1nnels 

• 20 m..-\ 001pots, 

S.iles fepresenta11ives in 
mos1metrt>poli t.'.rn aretas. 

2530 San Pablo Avenue 

AOM-12 (0- to·N 
• 	 12-b it =Y1 LS.B. 
• 0 · IOV, ::;SV. I OV 

jumperS(."-100 CK.Jlpult5 

AIM-12 !A·I0-0) 
• 32 S.E. channels 
• 25 jJ ·:s.t.'C COIWCt5icM1 

• 	 1:tfbi1 resotutLOn 

OEM dnd De.1 ler pric ing
is available. 

<)"lem reliability/syslem in1egri1y 

• 	 Berkeley • CA 94702 • (4 15) 549-3854 • 172029 SPX 
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FEATURE COMPARISON CHART 
Lear 

VISUAi. Hazeltine ADDS Siegler Televideo 
FEATURE Sil Esp rit Viewpoint ADM-5 910 

Tilt and Swivel YES NO 11 0 11 0 11 0 
Detached Kevboard YES MO YES 110 11 0 
N-Kev Rollover YES 11 0 YES 110 I ll D 
Audible Key Cli ck YES YES HO NO 11 0 
Menu Set-Up Mode YES 11 0 11 0 110 11 0 
Status Li ne YES 11 0 MO NO I 11 0' Full 5Attri buteSelection YES 11 0 11 0 HO YES 
Smooth Scroll YES 11 0 11 0 HO 11 0 
Line Drawfnl! Character Set YES 11 0 11 0 KO 11 0 
Block Mode YES YES 11 0 MO YES 
Insert/Delete line YES YES 11 0 110 I YES 
Bi-Directional Aux Port YES YES HO YES j 

11 0 ­Columnar Tabbi n~ YES YE S_ 110 110 YES - --~-

Independent RCV/TX Rales YES HO 11 0 110 MO--
Answerba ck User YES 11 0 MO OPT 110
Pro2rammable 

Circle 502 on Inquiry card. 

The VISUAL 50 represents a new 
approach in low cost terminals. Although it 

costs drastically less, it offers the features you expect 
from the high priced units. 

For example, the VISUAL 50 enclosure is ergonom­
ically designed in light weight plastic and can easily be 
swiveled and ti lted for maximum operator comfort. A detached 
keyboard, smooth scroll, large 7 x 9 dot matrix characters and 
non-glare screen are a few of the many human engineering 
features normally offered only on much higher priced terminals. 

Another distinctive feature of the VISUAL 50 is its emulation 
capability. VISUAL 50 is code-for-code compatible with the 
Hazeltine Esprit,'" ADDS Viewpoint,"' Lear Siegler ADM-3A"' 
and DEC VT-52. · Menu driven set-up modes in non-volatile 
memory allow easy selection of terminal parameters. 

And you're not limited to mere emulation. As the chart shows, 
the VISUAL 50 has features and versatility the older, less power­
ful low cost terminals simply cannot match. 

The price of the VISUAL 50? Only $695 list. Call or write for 
fu ll details on the latest in the industry's finest line of video 
terminals. 

Service available in principal cities through Serbus Service, 
Division of Management Assistance, Inc. 

See for yourself 

Visual Technology Incorporated 

540 Main Street, Tewksbury, MA 01876 

Telephone (617) 851-5000. Telex 951-539 
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Figure 5: The business end of tli e Microv ox , tire cir·cuilry that ac tually produ ces tire artificial voice. This des ign is similar to tli e Sweet 

Talker speech sy11tl1esizer; it is based also on the Vo rrax SC-Ol A integ rated circuit. T/i e mai11 imµrovem en l is µ rov ision fo r 64 levels 

of pitch inflection , instead of tli e 4 IE?ve ls available 0 11 the Swee t Talker. 

input word length, stop bits, and 
parity on the ACIA; and bits 5 
through 7 are not used. 

Speech Inflection 
The business end of the Microvox, 

the circuitry tha t actua lly produces 
the artificial voice, is shown in the 
schematic diagram of figure 5. 
Regular followers of Circuit Cellar 
projects will recognize the Votrax SC­
OlA integrated circuit and notice that 
this design is similar to the Sweet 
Talker speech synthesizer from last 
September's article. This time, how­
ever, I have provided for 64 levels of 
pitch inflection, instead of the 4 levels 
previously available. 

The output pitch of the phonemes 
is fundamentally controlled by the 
frequency of the clock signal pro­
vided to the SC-OlA. In general use, 
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this frequency, set with a resistor/ 
capacitor combination, is nominally 
720 kHz. But as with any current­
controlled analog circuit, the frequen­
cy may be susceptible to change from 
temperature variation and pickup of 
external noise. 

Coarse variations in 
pitch are best used for 
simuratlng compretely 

different speaking 
voices. 

In the Microvox, the analog clock 
circuitry is eliminated. Instead of us­
ing the SC-OlA's internal timing cir­
cuit, the chip is configured for input 
of an external clock signal, derived 

from the crystal-controlled system 
clock . 

Whi le the fundamental range of the 
output pitch is a function of the clock 
frequency , the two pitch-control lines 
11 and 12 (the "manual-inflection" 
lines) can act independently to cause 
four coarse variations in pitch from 
the fundamental setting. I think that 
these coarse variations are best used 
for simulating completely different 
speaking voices rather than for vocal 
inflections . The frequency shift is 
simply too great. 

The preferred way to influence the 
output pitch is by changing the exter­
nal clock frequency fed into the SC­
OlA, although this takes more work. 
Subtle variations in output pitch can 
be obtained with reasonable effort, 
by shifting the clock frequency up or 
down by 20 or 40 kHz. And by apply­



S-100 STATIC MEMORY 
BREAKTHROUGH 

Finally, you can buy state-of-the-art 
S·100flEEE 696 stat ic memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 
Completely Assembled. 

These memory boards are not ki ts. 
nor skeletons - but lop-quality, high­
perlormance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 
Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer. well known for his 
proven ability in advanced. cost-efficient 
memory design. Innovative c ircuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout. and each board is 
rigorously tested to assu re perfec t and 
dependable performance. 
No Risk Trial. 

We are so convinced that you will 
be absolutely del ighted with our boards 
that we extend a no-risk trial offer. Afte r 
purchasing one of our boards, you may 
return it {intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less sh ipping). 

NEW S-100 PRODUCTS COMING 
SOON: 
* DUAL8/16 BIT CPU BOARD 
* 128K 8116 BIT STATIC RAM 
* 256K 81 16 BIT DYNAMIC RAM 

48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $4-09. 

64K RAM, MODEL MM65K16S 
• 64K X S-bit 
•Speed in excess o! 6 MHz 
• Uses 1 SOns 16K (2 K x 8) static RAMS 
• Ultra-low power (435 Ma. max. ­

loaded with 64K) 
• Bank Select and Extended Address ing 
• A 2K window which can be placed 

anywhere In the 64K memory map 
• Four independently addressable 16K 

blocks organized as: 
- Two independent 32K banks or 
- One 64K Extended Address Page or 
- One 48K and one 16K bank !or use 

in MPIM' (opt ion) 
• Each 32K bank responds 

independently to phantom 
• 2716 (5V) EPROMS may replace any or 

all of the RAM 
• Field-proven operation in CROMEMCO 

CROM IX* and coos· . 
• Compat ible wi th latest IEEE 696 

systems such as Northstar, CompuPro , 
Morrow. IMS, IMSAI fron t panel , Altai r 
and many others. 

OEM and DEALER Inquiries invited. 

r:Timczmor9 TM 
lfllil/mczrchant 

14666 Doolittle Drive 
San Leandro, CA 94577 

(415) 483-1008 

FULL TWO-YEAR 
WARRANTY. 

The reliability ol our boards, 
through quality-controlled production and 
proven performance , has enabled us to 
extend our warran ty to a lull two years. 
That 's standard with us, not an option. 
Th is inc ludes a 6-month exchange 
program !or defect ive units. 
Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
wi thin 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 

16K RAM, Model 
MM16K14 

16K STATIC RAM $169. 
16K x 8 Bit 
Bank Select & Extended Addressing 
Four independently addressable 4K 

blocks 
One 4K segment equipped with 1 K 

windows 
Uses field-proven 2114 (1 K x 4) RAMS 
Low Power (Jess tha n 1.2 Amps) 
Runs on any S-100 8080, 4 MHz Z-80 or 

5 MHz 8085 system. 

Prices. terms. specificat ions subject to 
ch ange wi1 hou1 notice. 

· c 1om•< and CDOS a•e 11ademarks o t CAOME MCO 
' M PIM is 3 1i aijcma 1t.: of 01gl tsl Re·search 
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ing a digital rate multiplier to the 
1.22-MHz system clock, the signa l in­
put to the SC-OlA can be made pro­
grammable to produce smaller and 
better-defined pitch inflections. 

1(19 in the Microvox is a 6-bit 
binary rate multiplier. Its output fre­
quency obeys the function: 

Four = M XFm 

where 

M = b5 X 32 + b4 X 16 + b3 x 8 
+ b2 X 4 + bl X 2 + bO X 1 

(b5 through bO being the six multi­
plier bits) and 

Fm = 1.22 MHz 

When the SEL4 strobe is acti­
vated, a 4-bi t inflection code is 
latched into IC13 (a 74LS175 quad D 
flip-flop) and applied to the rate 
multiplier. The 4-bit combination 
(corresponding to a hexadecimal 
value of 0 to F loaded into IC13) 
selects one of 16 clock rates that range 
from 614.4 kHz to 902.4 kHz in 
19.2-kHz increments. The frequency 

change of near 20 kHz creates a rela­
tively small pitch change by itself (out 
of a 720-kHz nominal input frequen­
cy ), but, used dynamically in a sen­
tence, it is just what the doctor 
ordered for syllable inflection . 

Remember that the 2 manual-in­
flection bits are still available to the 
user; they are set by 2 bits on ICU 
(SEL3) . I refer to the level set by these 
bits as the "base pitch" and the 16 fre­
quencies from the rate multiplier as 
the "clock rate. " The combination of 
the 2 functions results in 64 pitch 
levels or inflections. 

The pitch at which individual pho­
nemes are pronounced may be con­
trolled automatically by the text-to­
speech algorithm, kept fixed, or 
altered by user command. Some peo­
ple prefer automatic inflection , 
because of the variety it gives to the 
speech. Others think a computer 
should sound like a computer and 
prefer flat speech to artificially in­
toned speech. Still others may wish to 
directly control the pitch to make the 
unit sing (pitch and rate codes may be 
mixed with phoneme codes to pro­
duce singing) or to pronounce words 
with special emphasis . 

The user may control the base pitch 
setting independently of the clock 
rate by issuing a pitch-control com­
mand: 

!Px 

where x is a digit from 1 through 4; 
x = 1 selects the lowest pitch with 
pitch increasing according to the 
value of x. 

The user may also control the clock 
rate with a command of the form 

!Ry 

where y can take on values from 1 to 
16; y = 1 selects the lowest pitch; 
y = 16 the highest. 

Musical Abilities 
One final feature of the Microvox 

is the ability to play musical notes 
and produce sound effects by using a 
program routine to toggle one bit of 
the PIA (ICU) at a predetermined 
rate. This line is connected to the out­
put audio amplifier along with the 
output from the speech synthesizer 
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CHART-M 
Business Gr--..w 

Professional-Quality Graphics 

from ersonal Computers 


CHA RT-MASTER works with Apple® II, Apple®HI 
and IBM personal computers to create full-color 
business graphics on Hewlett-Packard plotters, 
including the new low-cost H-P 7470A. 

POWERFUL 
CHART-MASTER produces bar charts. line char ts, scatter diagrams and pie 
charts, as well as text pages and signs, on paper or acetate (transparencies). 
Data can be entered manually or automatically from Visicalc® and other 

., ,o• , P<.><c.~1 ·~ programs. Charts can be edited, stored and retrieved. 
-,"IL •. r~~~~~- "' "-_s _'~ \r~ ?c_ptD1..• \ 


.. , o'f. g 1, ~ .. ~,· . , ~S'J ccJl? 

r. co? s e:, c-· · ~11~ FLEXIBLE 

- ~~ ~ ,._,_s "' · . ~r" . . CHART-MASTER allows you to select from a broad range of options to create 
-· • · the chart that best communicates your data. Options include producing up to 

_ -~ ···_ .... \ nine charts per page, footnote and framing capabilities, left and right y-axes, 

-· 
 .. .. _ - a variety of hatching and line types. exploded pie segments, linear regression 

·J·· -_.. .... \ and curve-fittings. logarithmic axes and much more. 


MlH lt[H\I,.~J EAS CI) CJIEATE A.CttMTTO USE 
( :1 l VERlF'r CHARICHART-MASTER is an interactive. menu­
C..!I •·to r L«Ar.:Tdriven program that allows users, whether 
~ O CW\l~GE Cf'l IONS 

managers or secretaries, to produce c:n cl•t r c:Ht\RJ 

presentation-quality charts immediately with ((11 flTOJ<f:IR:f:UIF.: 1,,i [/(r[LEIE CHA.kl 

(7, t11SC"£1..LANEOUSlittle or no training. It i easy for you to enter 
10' DUildata, choose option , select a chart format ... 
WHICH WOU~tl mu 1.11\F.•and let CHART-MASTER do the rest. 

COST-EFFECTIVE QUALITY 
\I. •••• ' ' To get the same high quality that CHART·MASTER delivers, you would have 

,, to use expen~ive time·sh~ring services, commissioned gra_phic artist~ 
\ '" ... . 1 

or costly dedtcated graphics systems. Thus, CHART-MASTER, especially when 
__.. teamed with the new Hewlet1-Packard 7 4 70A plotter, represents a price/ 

··· ' performance breakthrough. Users of these more costly methods wiU find that a .. --.-- ; 
CHART-MASTER/Hewlett-Packard combination pays for itself in just a few 

months. And, because CHART-MASTER also offers convenience, speed, user 

control and versatility, you will find that you will increase your use of business 

graphics at no marginal cost. 


CHART-MASTER is available through your local computer dealer for $375. 

A complete graphics plotting package, consisting of CHART-MASTER, H-P 

7470A plotter and interface for your Apple or IBM personal computer, costs as 

little as $2000. For further information and the name of your nearest dealer, 


I " call or write: -
, --~..., ·> >. ' ~~D"'cision Resources Professional oftware tools 

~ PO Box 309, Westport CT06880, 203/222-1974 


Apple is a trademark of Apple Compul r, lnc. 
Vlsicalc is a 1rademark of Personal Solt war·. Inc. 
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chip (IC12). The results are similar to 
the sound produced by the internal 
speaker of an Apple II computer us­
ing the same technique. 

While the Microvox is not exactly a 
virtuoso instrument, programming it 
to play a simple tune is not hard a t 
all. The music mode is turned on by 
the command: 

!N 

Once the music mode has been acti­
vated, a different set of note-specify ­
ing commands is used . 

In the music mode, notes may be 
chosen from a range of 3 oc taves 
centered on middle C, indicated by 
numbers from 1 to 3. Each octave 
contains notes identified as A, B, C, 
D, E, F, or G . Sharps are indicated by 
the suffix character "+", fla ts by 
" - ". Time values are selected by 
reciprocal numeric arguments: the 
length of a no te may vary from a 
whole note (length of 1) to a 128th 
note (length of 128}. Rests are in­
dicated by "R" . When in the music 
mode, sending Microvox the charac­
ter string "3F + 4" causes it to play a 
quarter note a t a pitch of F sharp in 
the third octave. "R16" causes a 
sixteenth-note rest. 

Notes of unconventional lengths 
may be used; for instance, the soft­
ware supports "thirty-seventh" notes. 
Tempo may set from values of SO to 
128 beats per minute by a command 
of the type 'Tx" with x in the proper 
range . The default tempo is 80. 

To Be Continued . . . 
I apologize if I am jumping ahead 

too quickly. It's just that I want you 
to be assured tha t these hardware 
features of music and programmable 
pitch are not an overcomplication; 
they are easily accommodated in the 
software. 

Obviously, there is no conclusion 
this month . I'll have a lot more to say 
nex t month. And keep in mind that 
while the main object of this project is 
an easy-to-use text-to-speech syn­
thesizer, the computer section of the 
circuit has some special merit of its 
own. You may expect to see the same 
6502-based control-computer design 
in future Circuit Cellar projects. 
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Next Month: 
W e'll take a look at the software 

and operation of the Microvox speech 
synthesizer. • 
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The following are available from : 

Intex Micro Systems Corporation 
Suite 717 
755 West Big Beaver Road 
Troy , Ml 48084 
(313) 362-4280 

1. Intex-Talker, the assembled, 
tested, and FCC-approved version 
of the Microvox text-to-speech 
synthesizer. With power supply 
and documentation . ....... $295. 
OEM pricing and availability will 
be discussed on request. Michigan 
residents please include 4 percent 
sales tax. Please include $4 for 
shipping. Overseas orders add $20 
for shipping. 

* * * 

The Micromint Inc . 
917 Midway 
Woodmere , NY 11598 

I 
(516) 374-6793 

(for technical information) 
(BOO) 645-3479 

(for orders only) I 

1. Complete kit for building the 
Microvox text-to-speech voice 
synthe.sizer, including the SC-OlA 
and all other components , 
enclosure, power supply, and 
documentation . .... . . ... .. $215. 
Overseas orders add $20 for 
shipping. 

2. Votrax SC-OIA voice-synthe­
sizer chip . . . . $70 each . Call for 
OEM pricing and availability. 

Residents of New York please 
include 7 percent sales tax. Please 
include $4 for shipping on all 
orders. 

Editor's Note: Steve often rl!fer5 to previous 
Circuit Cellar artic/1!5 as reference material for 
each montl-1 's current article. Most of these past 
art icles are available in reprint books from 
BYTE Boob, 70 Main St ., Peterborougli , N H 
OJq58. Ciarcia's Circuit Cellar. Volume I. 
covers articles that appearl'd in BYTE from 
September 1977 tltrouglr No vl!mbl!r 1978. Ciar­
cia 's Circuit Cellar, Volume II. contains articles 
fro 111 December 1978 throug/1 J1m e 1980. Cia r­
cia 's Circui t Cellar. Volume Ill . contains tire ar· 
tid es that were pr1blislied from July 1980 
tlirougli December 1981 . 



Test drive the Victor desktop 

computerdesignedforsystems. 


Like a high p erformance automobile. 
the Victor desktop business computer 
needs to be put to the test to be really 
appreciated. Here's why: 

The computer dilemma. 
Systems houses today face a basic 
dilemma when it comes to selecting a 
computer. 

The so-called "personal" computers 
on the market are like ''economy" cars. 
They 're relatively inexpensive b ut 
have limited power and capacity. 

And the larger mini computers offer 
more power and speed, like a luxury 
car, but are, of course, more expensi ve. 

Victor has a solution to that dilemma. 

The Victor 9000 Busin ess Compu ter is 
retail priced under $5. 000. Ifyou sell 
computer systems, quantity purchase 
agreements will let you be very 
aggressive. 

Great visibility ­
800x400 pixels - g raph­
ics - 80x25 characters 
(soft-loaded) green phos· 
phor - anci-glar e - bit 
mapped. 

Design for comfort 
- display screen tilts 
0°-11 °and swivels ±42° 
to sui t the opera tor. 

Power under the 
hood - 8088 - SMhz-2 
RS232 ports - 2 p arallel 
ports - CODEC4 bus 
slots. 

£aseofhandllng - up 
to 103 keys - capa city 
switches - sculpturnd ­
soft -loaded - 6 foot cord 

The Victor gives your systems the k ind 
ofm em or y and storage capacity 
advanced applications demand. 
M uch more than comparably priced 
m achines. 

And the Victor display screen has dou­
ble th e resolution and capacity of i ts 
comp etitors. You can display a full 
132 -col umn report and still be per · 
fectly readable. Is that important to 
your system? Ask any program.mer. 

£xperience where it counts. 
But th ose are only the technical 
advan tages of the Victor 9000. 
Equally important is Victors 65 years 
of exp erience in solving business prob­
lems. And Victor's 50 branch offices 
throughou t tl1e country providing fast 
service and total support. 

Software tools to keepyou 
growing. 
Victor supplies CP/M -86 an d M S DOS 
with every machine. Runtime support 

for Basic, Cobol , Fortran and Pascal is 
no extra cost. The Vietor 9000 has the 
tools you need to do the job right. 

Th e Victor 9000. It's a desktop system 
computer designed to be a "cut 
above" the rest. Wh ether you sell com­
plete systems, or are just looking for 
the b est computer to support your 
software, call your Victor OEM spe­
cialist today. Orget in touch with 
Victor at (800) 621-5559. In Illinois 
(800) 972-5858. We're open 24 hours a 
day, 7 days a week. 

Serving American business for 65 years. 

VICTOR ' BUSINESS PRODUCTS 
$u{."\J4.)~ 'f ot ~ Ir<. 

KIDDE 

Fuel for thought ­
CP/ M-86 - MS-DOS ­
CBASJC - Basic 86-MS­
Pascal·CIS·COBOL MS­
Fortran - MS-COBOL ­
Mu/t ip/an - VictorWri t er 

Compact efficiency 
- 302 square inch foot 

princ - all components 
separate - organize it 
yourself 

Cxcellent mileage ­
The Victor Business 
Computer takes your 
system furth er for less 
m on ey. Test drive it and 
compare. 
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Nowyou don't have to decide 

behveena 


personalcomputerand 

aVTIOO terminal. 


""'" ~El - ~ El 
.. ~ ~ -

1""~L •' !; 11 ' ' 

DigitaJ's introduced a per­ And by virtue of the fact that DjgitaJ's per­
sonal computing option which sonal computing terminal is VTlOO-based, you get 

can turn aVTlOO terminal into a aJJ the features that people buy VTIOOs for in the 
personal computer that uses the first place. Features like smooth scrolling with 

CP/M®operating system. up to 132 columns djsplay, split-screen viewing, 
It's called Oigital's Personal Computing double-height and width characters, and 

Option. You can purchase just the option, or you reverse video. 
can buy the complete terminal /computing pack­ Plus a reputation that's second to none in the 
age called the VT180. industry. Plus Digital's service, on-site, anywhere 

Either represents significant advantages over in the world. 
the choices .available to you now. For now, you All of this should make great sense when 
can provide access to a large computer and per­ you're confronted with the choice of terminals or 
sonal computing at the same terminal. personal computers. 

More than that, you save the Because now you can pick one and get both. 
- ~ - radditional cost of putting personal See your Digital dealer for more infor­

computers and terminals side by - - mation or write: Digital Equipment 
side on the top of a desk. Corporation, Terminals Product Group, 

With the CP/M operating sys­ 2Mt. Royal Avenue, UPI-5, Marlboro, 
tem Oigital's personal computing MA 01752. Telephone toll-free 800­
terminal will run the literally hun­ 225-9378 (outside the continental U.S. 
dreds of programs avaiJable for it. w.. or in Massachusetts call 617-480-4077) 
Including word processing, mailing between 8:30am and 5:00pm Eastern 
lists, financial modeling, statistics, time. In Europe:12 Av. des Morgines, 
even data base communications- in ~ CH-1213 Petit-Laney/ Geneva. 

~ ' . .
addition to the many more being In Canada: Digital Equipment of,. - 'JI .;•\ 

specially edited for this terminal. Canada, Ltd. 

I . ; • • , , . : ... ~ 
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Hard.ware Revieww 


The Apple III 

and Its New Profile 


An in-depth look at the "new" Apple III microcomputer 
and its Profile hard disk. 

Photo 1: A view of r~ie Apple Ill, tire Pro­
file l1ard-disk drive , and tile Monitor fJl 
showing a sample of Visicalc Ill 0 11 rhe 
scree11 . 

' . .. . 
n::i:·r:::·: ..:­- : - . . . . . .' 
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I 
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Photo 2: A rear view of the Apple /IJ and 
Profile showing tire Si/erityµe and gmne 
paddle ports A and B. a/011g wir/1 the 
video, audio. RS-232C. a11d floppy-disk 
cormectors. The peripheral card • i.sible is 
tl1e Profile interface card. 
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Robin Moore 

Warner HiJJ Rd. RFD #5 


Derry, NH 03038 


In 1980 when the Apple Ill was first 
released. there were problems. Deliv ­
eries were delayed, and when the ma ­
chines finally arrived , they 
often did n't work. The integrated cir­
cuits tended to wander out of their 
sockets. Little software except Visi ­
calc was available , and the much-pro­
moted real -time clock / calendar didn 't 
work well . The Apple III wa , on the 
whole, unreliable. It was a bad tart. 

Now, in 1982, the problems are 
gone. The ockets have been changed 
and the software bugs fixed. The 
Apple Ill has been rereleased with re­
vised software, Pascal, and a brand­
ne w peripheral-the Profile , a 
5-megabyte hard-di k drive. The new 
Apple Ill is an impressive machine 
and certainly a contender for the title 
of Best Personal Computer in the less 
than $10,000 class. 

System Overview 
Let's take a closer look. The Apple 

Ill is a single unit tha t includes the 
central processing unit, keyboard, 
memory , floppy-disk drive, and 
video output (see photos 1 and 2). It 
has been designed to meet the needs 

of the professional or small-business 
user. Instead of offering an initial 
low-cost unit requiring a number of 
additions, Apple Computer Inc. has 
included the most common system 
expansions as standard in the Apple 
Ill. These include an enhanced key­
board, a 24-row by 80-column dis­
play, an integral disk drive, 128K 
bytes of memory, a programmable 
128-character set, improved high-res­
olution graphics, and an Apple II 
emula tion program (see the At a 
Glance box For additional features 
and details). 

In addition, several peripherals are 
available for the Apple III. The most 
impressive of these is the Profile, 
Apple's new 5-megabyte hard-disk 
drive. (The Profile will be described 
in detail later in this article.) Other 
options from Apple Computer in-

About the Author 
Robi11 Moore is manager of microprocessor 
(/evelopme11/ for A . B. Dick Co. llnd mll intfl i ns 
a strong in/ere.st in FORTH . graphics , mrd con1 ­

1mter mus ic. He is also /;brnri1w for tire 
So !lt lrem New Hnmpsliire Apple Core. 

http:in/ere.st


~:;~~:~!·b~~~:1• THE ULTIMATE £0MPUTER CO 
between the forces of the Colonists Attacking, ading, scanning, com- You'll receive the illusj rate guide to 
and the Kryon Empire. Joi an inter- municating. That's MegaWars. l:asy CompuServe, America's most compre· 
galactic shootout with.up to eight sta r- to learn but difficult to master. That's hensive Videotex service, plus the 
ship commanders transmitting orders why CompuServe will give one free MegaWars Commanders Briefing. 
from the keyboard coc~pits of their hour 10 every MegaWars player enter- C.OmpuServe 

,craft anywhere in the U.S.A. ing agame before December 31. 1982. 5000 Arlington Centre Blvd. 
Colu mbus. Ohio 43220 

800-848-8990 
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ERG/68000 

MINI-SYSTEMS 

0 	 Full IEEE 898/S100 

compatlblllty 

HARDWARE OPTIONS 
D 8MHz or 10 MHz 68000 CPU 

0 Memory Management 

0 Multiple Port lntelllgent 1/0 

D 64K STATIC RAM (70 nsec) 

0 258K Dynamic RAM, with full 

parity (150 nsec) 

0 8" DID, D/S floppy disk drives 

0 5MB·32MB hard disk drives 

0 Full OMA host adaptor 

0 20MB tape streamer 

0 10 to 20 slot backplane 

0 30 amp power supply 

SOFTWARE OPTIONS 

0 	68KFORTH' systems language 

with MACRO assembler and 

META compiler 

0 Fast Floating Point package 

0 Motorola's MACSBUG 

D IDRIS2 operating system with 

C, PASCAL, FORTRAN n , 
68K·BASIC1 compilers 

Trademark 'ERG, Inc. 
'Whllesmllhs 

30 day delivery 
with valid Purchase Order 

OEM prices available 

For CPU, Integrated Card Sets 


or Systems. 


\.../ 
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Empirical Research Group, Inc. 

P.O. Box 1176 
Miiton, WA 98354 

206-631-4855 

At a Glance 
Name 
The Apple Ill Compurer 

Manufacturer 
Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino. CA 950 14 
[408) 996- l 0 I 0 

Components 
System Unit 

Size : widch 17 .5 inches !44.45 cm), depth 18.2 inches [46 .23 cmj , height 
4 .8 inches fl 2 .19 cml 

Weight : 26 pounds [I I .8 kg) 
Power Required : 107-132 volts AC. 60 Hz, 100 wans maximum 
Processor: 6502B /2 MHz) with banK switching and enchanced 1nd1rect 

addressing. double stack and zero pages 
Memory : I 28K bytes of dynamic RAM !expandable to 256K bytes). 4K bytes of 

self-test and boot-loader ROM 
Srandard : keyboard for texr and daca emry: programmable RS·232C serial 

communications/printer lnrerface; power-up self-check and disk 
bootstrap; both color·graphics and bJack-and·whicefgray-scale graphics 
video outputs: rwo game-paddleljoys.tick connectors; three audio 
generaiors-fixed beep. I-bit programmable. and 6·bit AD converter: 
one I 40K-byte 5 Y..-inch floppy·d1sk drive 

Video Disp lay: Three Texr Modes 
24 by 80. black and white. normal and inverse 
24 by 40. black and white. normal and inverse 
24 by 40, 16 color char<1c1ers on 16 color backgrounds 
All texc modes have software·definable 128-character secs 

Four Graphics Modes 
280 by 192. 16-color foreground and background with limitatrons 
280 by 192, black and white 
I 40 by 192. 16 colors w ith no 11m1tat1ons 
560 by 192. black and white 

Video Outputs : Both black·and·whire/gray-scale and color-graphics outpu1s providing 
NTSC monochrome composite video. NTSC color composite video. or 
4·blt cooed RGB color wrth a separate composice synchrornzacion 
signal 

Keyboard : 74 keys for text and data entry; includes I3·key numeric pad for fast 
numeric entnes. four cursor control keys wrth two-speed auto·repeat. 
three speoaHunccion key s. and text keys that allow entry of all I 28 
ASCII characcers: SOS software provides a l28-character rype-ahead 
keyboard buffer; all keys automat1ca1Jy repe<it aher V1 second 

Disk Drrves: System supports up to four I 40K-byre 5 Y.. -mch floppy·d1sk drives 
using Apple-format 6/8 GCR jgroup-coded recordingj encoding 

Operating System 
Apple Ill SOS I . i [Sophisticated Operating System); single task. interrupt-dnven. configurable 
operating system with hierarchical me structure. mul!rple file prmernon revels. and dev1Ce­
1ndependent byte·oriented 110 

Special Features 
An Apple II emulation mooe chat allows use of almost all existing Apple If software: uuhties 
that allow transfer of DOS text files. Visicalc files. and Pascal files from the Apple II to the 
Apple Ill 

Software Avallable for the Apple Ill 
V1sicalc Ill 5250; Applewriter Ill S225; Apple 111 Pascal s250; Business BAS.JC S 125; Apple 
Access Ill lcommunicarjons software) S I SO; Apple JrJ Business Graphics 5 175: Pascal Utility 
library 575 : Script Ill s 125: Mail Lisi Manager s 150: all from Apple Computer Inc. 

Hardware Prices fApple Computer Inc) 
Apple mI 28K-byte system 53495 
Apple Ill 256K·byte system 54295 
Add;t1onal drsk drrves [three maximum) s495 
Prorile 5-megabyte Winchester hard disk·drive and interface card 53.499 
Universal parauer interface card 5225 
Apple Monitor 111 fmonochromefgreen screen) 5320 
Game contro llers 529.95 
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''THAT'S ITI" 


There's nothing like the feeling you 
get when you've got the olution. 

And nothing else will help you 
solve problems better, smarter, faster 
than the Visi ™ programs for your per­
sonal computer. 

For example, our VisiCalc® pro­
gram: It's# 1 in the business because 
it takes the work out of working with 
business numbers. The VisiCalc 
program is the powerful "electronic 
worksheet" that speeds planning and 
budgeting. It lets you ask "what if?" 
and see the answers immediately. So 
you can analyze the impact of deci­
sions before you make them. 

Our VisiTrend/Plot TM program 
combines graphics with forecasting 
and statistics. It automatically perfom1s 
complex calculations and produces 
charts and graphs. So you can analyze 
the past, forecast the future and plot 
your results in an easy-to-understand 
visual fom1. 

o 1982 VisiCorp 

ln addition. our series includes 
the VisiFile'~ VisiDexT~ VisiScheduJe"; 
VisiPlot ' ~ VisiTerm TM and Desktop/ 
PLAN TM programs. 

But the Vi i programs are far 
more than individual problem-solvers. 
They're all inter-related, just like your 
needs and tasks, to give you a fully 
integrated solution. 

All of the Visi programs work in 
much the same way, and they auto­
matically interchange data, too. 
So it's ea y to learn and use an)' 
of them, work in many different 
ways with all of them. 

They're brought to you 
by VisiCorp'~ The one com­
pany whose only business 
is helping you make the 
most of the personal 
computer in your 
business. 

Ask your 
retail computer 

tore salesperson for a demonstration 
of the Visi series. They' ll help you and 
your computer do all the things you're 
intent on doing. 

THEVISIS ER.IES FR.OM 
VISICORP­



Apple Ill (list prices) 

128K·byte system unit with integra l 140K·byte 5 V. ·Inch floppy·dlsk 
drive, Apple SOS operating system software, both color-graphlcs and 
black-and-white/gray-scale video outputs. RS·232C serial interface, 
game control port, and Silentype printer in terface $3495 

additional floppy·disk drive (three maximum) $495 

Apple Business BASIC soltware $125 

total $4115 

IBM Persona l Computer (suggested retail prices) 

48K·byte system unit, disk-adapter ca rd. one 160K·byte floppy-disk 
drive, DOS software, Disk BASIC $2235 

16K bytes of added memory and game adapter card $145 

additional floppy·disk dr ive (one maximum) $570 

serial RS·232C interface card $150 

add itional 64K·byte memory card $540 

color-graphics video adapter card $300 

Microsoft extended BASIC software $40 

total $3980 

Table 1: Price comparison of co mparable versions of the Apple Iii and ti1 e IBM Per­
sonal Computer. Both systems include 128K bytes of memory . two floppy-disk 
drives, color-graphics video outpu t, serial RS-232C interfaces for Qume (or equiva­
lent) lette r-quality printers, and game-paddle adapters. The system c!1ose11 is one 
that might be purchased by people who wish to combine business and personal ap­
plications. Note that in tl1is co nfiguration the IBM l1 as used up all its expansio11 slots, 
while th e Apple lll s ti/l l1as all foiir of its slots left for further expansion. 

elude the Silentype thermal printer, 
additiona l floppy-disk drives, the 
monochrome green-screen Monitor 
III. a universal parallel 1/ 0 (in­
put/output ) interface card, and game 
controllers . 

Many of the existing Apple II inter­
face cards will work in an Apple III 
while in the Apple II emulation mode . 
However, use of Apple II cards in an 
Apple Ill will probably make it ex­
ceed FCC (Federal Communications 
Commission) radio-frequency radia­
tion limits and may cause interference 
on nearby television sets or radios . In 
addition, Apple II cards are not com­
patible with Apple llI software unless 
special device-driver routines are 
written, and Apple provides virtually 
no information on how to write 
them. 

96 ~pt.mhu 1942 ~ BYTE Pul>llcatlc11.1 In< 

Apple Computer currently pro­
vides a variety of software packages 
for the Apple III in addition to Busi­
ness BASIC and Apple Pascal. There 
are also various ha rdware and soft­
ware products available for the Apple 
lII from other vendors and the num­
ber of these will increase as the Apple 
III user community grows. 

The only software bu ilt into the 
Apple Ill is a 4K-by te ROM (read­
only memory) that holds power-up 
self-tes t and disk bootstrap routines . 
All other software is loaded from 
disk. Although this means that lan­
guages use up some of the available 
RAM (random-access read / write 
memory), it also allows easy software 
upgrades and fixes that would be 
more difficult if the software were 
permanently in ROM . 

System Pricing 
The approach to Apple Ill pricing 

is almost directly opposed to the pric­
ing strategy used for the Apple II and 
the lBM Personal Computer. Because 
Apple chose to include a large num­
ber of standard featu res, the Apple III 
has a relatively high initial cost 
($3495); however, it can expand to 
256K bytes of memory, four floppy­
disk drives, and a letter-quality 
Qume (or equivalent) printer without 
using any of the expansion slo ts. A 
fully usable system can be configured 
by adding just a video monitor and 
an inexpensive serial printer. 

Table 1 shows a price comparison 
of the Apple III and the IBM Personal 
Computer. Both systems are con­
figured with 128K bytes of memory, 
two floppy-disk drives, a serial RS­
232C printer interface, color-graphics 
video outpu ts , and game controllers. 
The IBM system costs sljghtly less but 
uses aU of its expansion slots, while 
the Apple III still has its four slots 
available for future growth. 

The Apple III User 
A look at the documentation and 

software suppl ied with the system 
will quickly reveal that the Apple III 
is targeted for professional and small­
business users . Clear tutorials and ex­
ample programs on disk demonstrate 
most system functions and features. 
There is even a two-disk program to 
lead you through the keyboard and 
display functions step by step . 

The Apple Ill is not designed for 
the home hobbyist. Much of the tech­
nical information included with the 
Apple II is absent in the Apple III 
package . There is no discussion of 
bus structure, 1/ 0 addressing, mem­
ory usage, or screen-memory map­
ping. There are no listings published 
for any of the system software, either 
in the Apple III ROMs or on disk . 
Apple does not even tell you about 
the monitor program included in the 
ROMs (which is accessible by hold­
ing the Control and Open-Apple keys 
whi le pressing Reset) . 

All this technical information is 
unimportant to business users. They 
are more interested in using the Apple 

Ci rc le 214 on Inquiry ca rd. -+ 



FREE CATALOG OF 

COMPUTERS AND SOFTWARE 


• Easy-to-build Heathkrt• 	 • Fully assembled Zenith • Wordprocessing - accounting 
Computers for hobbyists Data Systems Computers - Super-Cale™ - small business 

• Typewriter-quality printers , lor business applications 
smart video terminals • Heath User's Group library of 500 • Self-study courses for 

• Reliable service, friendly advice programs for home. work or play writing your own programs 

HEATH/ZENITH 

Your strong partner 

D Yes. send me my free Healbkit Catalog. I am not currently receiving one. 

nasne~~~~~~~~~~ 

address~-------
city__________ 


•state____zip____ 

Byte 	 334-939 PC-143 



PLACE 
STAMP HERE 

PcstOltl.,., 
wlllnot 

deliver mall 
without postage 

HEATH COMPANY 
Benton Harbor, Ml 49022 





I• JJ ) I ; • i: 
•1 ., .1 OJ •., 'i' r.' r.l !i' r.: ~ 11 111 

.,..mg 	 ;t • ' •: #! .-i .- r.t7i~mE 

- • ii .,. ., ~ .-, ~ r.i rn ·~~ nA l!liiiD
.... - -~--"\ ~~ 

Photo 3: T l1 e Apple Ill with its rnain cover removed . Tlie 
power supply is housed in the enclosure visible to tlie left, 110 
card slots are in the center, and the disk driv e is 011 tire righ t. 
The entire Apple Ill is built around n single thin-w all aluminum 
casting tliat provides both support and sl1ielding. 

Photo 4: The Apple ll/ main PC board. The piggy-back­
mounted board to the left of center is the removable main 
memory board. Using tl1is board. the Apple II can be expanded 
to its full memory capacity without using up ar1y of its l!O ex­
pcmsion slots. 

Ill than in dissecting it, and will, in 
most cases, use commerical software. 
The Apple III is admirably designed 
to serve their needs. For hobbyists 
there are better choices, namely , the 
Apple II. 

Inside the Enclosure 
The Apple lII is a fine example of a 

quality product designed fo r high­
volume production. The entire unit is 
built around a single thin-wall 
aluminum casting that provides sup­
port and shielding a well as heat 
dissipation so that no cooling fan is 
required. The expansion card guides 
are molded into the casting, and fully 
enclosed boxes are built in for both 
the main printed-circuit (PC ) card 
and the switch ing power supply (see 
photo 3). 

All of the circuitry, except mem­
ory, is on one main PC board (see 
photo 4). T he system memory board 
mounts piggy-back style onto the 
main board and avoids taking an ex­
pansion slot. In fac t, the Apple Ill can 
be expanded to its fu ll 256K-byte 
memory capaci ty in the same fashion , 
leaving a ll slots free . 

The Apple 1II central processing 
unit is based on a 65028 microproces­
sor with custom external circui try 
that provides a number of enhance­
ments to the normal 6502 instruction 

set. These enhancements incl ude ex­
panded addressing range, alternate 
stack and zero pages, and improved 
indirect addressing that is supported 
by a separate pointer page . 

Although the technica l informa tion 
provided by Apple is somewhat 
vague, apparent ly the 65028 is run at 
2 MHz during the video blanking in-

The Apple Ill can be 
configured to 256K 

bytes without using a 
single expansion slot. 

tervals and at l MHz while the beam 
is writing informa tion onto your 
monitor screen. This provides an 
average speed of abou t 1.4 MHz, but 
the screen can be turned off tem­
porarily during program execution to 
a llow the processor to run at its full 
2-MHz speed, if desired. 

While a normal 65028 can address 
a maximum of 64K bytes of memory , 
the Apple III uses bank switching to 
expand th is range to a theoretical 
maximum of 512K bytes. 

Up to fifteen 32K-byte blocks of 
memory can be switched to occupy 
the range of addresses between 2000 
and 9FFF hexadecimal. This switching 

is handled automatically by the oper­
ating system and is totally "trans­
parent"; that is , the switching ex­
ecutes in the background without af­
fecting any task you may be perform­
ing in the visible foreground. It 
should be noted that, to date, Apple 
Computer has not announced any 
Apple III memory expansion beyond 
256K bytes. Perhaps this will be a 
fu ture opt ion . 

The main PC board also includes 
the disk con troller, serial interface, 
video generation circuitry, and the 
expansion card slots. The expansion­
bus connections in the Apple lII are 
essentially the same as those in the 
Apple II , although OMA (direc t 
memory access) is handled somwhat 
differently. The Apple Ill Owners 

Mantia/ provides no information 
about the expansion bus. Hopefully, 
th is type of information will be avail­
able in the fu ture. There are few com­
peting systems that do not make this 
sort of information available to the 
public. 

The Keyboard 
Experienced typis ts should fi nd the 

Apple III keyboard easy to use (see 
photo 5). Unlike the Apple II, this 
keyboard has a typewriter layout so 
that touch-typists should feel comfor­
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EXPAND VISICALC® ON APPLE® II 


Do you need more memory 
for your VisiCa lc models? 
Wou ld you like to see them in 
80 co lumn display? Do you 
want hard disk support? 

Then you need one of 
Saturn 's VisiCalc expansion 
systems. For a fraction of the 
cost of a larger computer, 
you can create models you 
never dreamed possib le on 
an Apple II. 

With Saturn board(s) and 
software, you can increase 
your workspace to as much 
as 177K. With additional 

hardware, you can get 80 co l­
umn display and lower case 
letters. You can even use the 
Nestar hard disk system if 
you wish. 

Saturn 's VG-Expand pro­
grams allow you to use the 
entire displayed VisiCalc 
matr ix , and to save your large 
models on more than one 
diskette. 

You can also use your 
Saturn boards to expand user 
programm ing capabilities, or 
to simulate a disk drive under 
DOS, PASCAL, or CP/M :19 

V•siCalc is a rng1s1ere<f twdcmark ol Vis1Corp, 
Apple •Sa H>g1s1erecJ trademar~: o l Apple Compute•. Inc . 

Ask your re tail compu ter 
store salesperson about 
Saturn 's memory expansion 
systems. See how much big­
ger and better your VisiCalc 
models can become. 

CPIM 15 a feg1s 1er&d tradema1k or D11Jlti.l l Re sea rch Corpora leon. 

~ SA7U;;;:'Jt P.O. Box 8050 Ann Arbor, Michigan 48107 

,,.S1fS7&?1tS INC. (313) 973·8422 
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The Panasonic portable computer 
We've improved the way 

The Uni< by Panasonic. 
It wil l improve the way you 
solve problems. And the 

solutions come from the 
portable computing power 
you have at your 
fingertips. You can take it 

with you on planes, cars, 


boats, anywhere, because 

it fits into a suitcase. You can 


be more cost effective in the 
field, because you'll have 

access to more information for 
making on-the-spot decisions. 

You'll have the incredible 
advantage of being able to 
telecommunicate from anywhere 
you are. It gives you a whole 
new world of computing. 
Portable computing. 

Software Solutions - Now 
there's an exciting new software 
system for the 6502 

microprocessor that gives you more 
solutions to your problems. 

The popular language software for the portable computer includes 
Extended Basic Compiler/ Interpreter. SnapFORTH and Microsoft Basic.~ 

The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as: 

The Scientific Calculator - An incredibly powerful tool that solves mathematical problems for the 
scientist. engineer, and professional wherever they go. 

Portabudget - It's your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper. and tax assistant. Overall , it 
helps plan your personal financial life, portably. 

Portacalc -Gives you the portability and the flexibil ity to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business and dynamically analyze problems on engineering projects. 

Portawriter - It allows you to write , edi t, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room , or even on a golf 
course, Portawriter gives you fu ll editing and formatting capability for notes, reports , letters, news 
copy, tables , lists, forms, orders, you name it. 

Portalog - It is an easy, precise tool for time-bill ing professionals without a minute to lose. Whether 
you·re on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 

Telecomguting~ ' " - It lets you telecommunicate with your data base. You can establish 
communications between headquarters and field forces. Exchange fi les and programs between 
remote stations . Access timesharing services and store data in a large computer 's mass storage 
You can also upload and download program data. 



with a wide range of new software. 
you solve problems. 

Portaflex - A master program that allows you to create solutions for applications, such as : 

o Inventory Control-Analysis and control of inventory while you're on the job. 

o Order Entry - A customized system for any sales order entry. It offers you productivity, and the 

advantage of faster order entry. 


o Field Service -Retrieve, diagnose, and analyze your field service data wherever you are in the field. 

o Auditing and Accounting - Custom auditing and accounting, anywhere you are in the field. 

o Estimating - Versati lity for flexible bidding and estimating al your job si te. 

Software DeveloP-ment Tools for the Customizer - Create your own custom programs and burn 

them into your EPROM so your program is recorded in nonvolatile form. 


Simply take a desk top microcomputer.* insert the software development discs, create your own 

program, de-bug that program, compile the program, then "burn-in" your problem-solving EPROM. 

• Prcsienl lV o ~l f.! red for Apple II PILJ5 

The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

The portable computer from Panasonic. We've improved the way you solve problems. 

The l.&nk by Panasonic. It's changing the way the world uses computers. 

,-------------- -------------------- ------------~ I 
I Please send me more information. Dealer Inquiries Invited 
I 
I Panasonic Company. Hand-Held Computers 
I One Panasonic Way. Secaucus. New Jersey 07094 
I 
I 
I Nam 1PLEASE PRINT!------ ---------­

Ti tle & Compc ny _________________ 

I
/ 

• Typ of Business _ _______________ 

I Address_________________ _ 
I 

City _________ State ____ Z1p ___I 
I P11one Number ( 

: UHH~§gHlH Panasonic®: ~iii=miitiiiiiiiiiiii1 
just slightly ahead of our time. B-S 

Hardware Specifications ­
The Panasonic portable computer offers 6502 
microprocessor (1 MHz) technology. 

o It otters 4K or BK internal nonvolatile RAM 
n 48K internal ROM 
o Built-in Ni-Cad rechargeable battery pack 
n External AC adapter/recharger 
o 26-character liquid crystal display 
o 65-key completely redefinable keyboard 

Introducing Peripherals for Additiona l Solutions ­
Modular peripherals let you customize your system. 

• Multiple RS-232C serial interfaces 
::i Asynchronous modem with cassette interface 

(110 or 300 baud) 
L 40-character microprinter (thermal dot matrix printing) 
o BK or 16K RAM memory expansion packs 
~ X-Y. four-color plotter (up to 80 characters per line) 
u TV adapter (32 characters X 16 lines wit~) color 

and graphics) 

~ ·----------------------------------------------­Circle 364 on inqui ry card . 



Photo 5: The Apple lII keyboard . Altliough it looks separate , it is actually parf of the 
Apple Ill main enclosure. 

table with the key placement. The data . The Apple III can also generate 
layout of the numeric keypad on the all 128 ASCII (American Standard 
right , which resembles that of a calcu­ Code fo r Information Interchange ) 
lator, allows easy entry of numeric codes without extra hardware. 

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

• 	 CC-86 Compi ler availab le for both CP/M-86' 
and MP/ M-86. (inc l. IBM PC) 

• 	 Full Unix.. V7 language compat ibility 
• 	 Standard 1/ 0 library supports both buffered and 

non-buffered 1/0 and OS calls 
• 	 Stand-a lone assembler supports relocatable code, 

local symbo ls and linkage to external modu les 
• 	 Introductory pr ices: $500 for CC-86 and 

assemble r/ linker; $200 for assembler/ linker; 
$50 for manual (inc l. K & R) 

CP/ M and MP/ M 
are trademarks of (503) 297-7153 
Digital Research Co trol-C So are. Inc. 

· • Unix is a trademark 
6441 SW Canyon Courtof Bell Laborato ries Portland. OR 97221 

In addition to the normal Shift, 
Control, and Caps-Lock modifier 
keys, the Apple III includes special 
Open-Apple and Close-Apple keys 
that you can define for special func­
tions. All keys automatically repeat 
when pressed for more than 1/ z sec ­
ond, and the four cursor-movement 
keys each provide a 2-speed repeat­
pressing gently repeats at 11 Hz, 
while pressing firmly repeats at 33 
Hz. 

Apple's SOS 1.1 operating system 
provides a 128-character type-ahead 
buffer so that keystrokes won 't be 
lost if you continue to type while the 
system is busy . This buffer may be 
emptied, or flushed, if the program 
running needs to wait for a particular 
keystroke . 

One of the biggest complaints 
about the original Apple II concerned 
the close proximity of the Reset key 
to the rest of the keyboard. In the 
Apple III the Reset key has been posi­
tioned at the rear edge of the key ­
board enclosure, thus avoiding the 
accidental resets encountered in early 
Apple lls . Simultaneously pressing 
Control and Reset simulates a power­
up and reboots the system from the 
main disk drive. 

In addition to the normal keyboard 
functions, a number of special control 
features are built into the Apple Ill 
keyboard. Pressing the Control key 
and one of the keys on the numeric 
pad will allow you to turn the video 
on and off, flush the type-ahead buf­
fer, suspend screen output so that the 
processor can run at maximum speed, 
display control characters, or turn off 
the screen until the program requests 
an input. 

In general, I found the keyboard 
versatile and pleasant to use . (Al­
though the keyboard is actually part 
of the main enclosure, it is styled to 
appear as a separate unit. A conve­
nient recess at the top can support a 
book or a pencil.) My only problem 
was that the very light touch required 
to avoid automatic key repeat some­
times caused me to produce extra 
characters. You have to break the 
habit of letting your hands rest on the 
keyboard while thinking about what 
to type next. 
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"TIS Hotne Computer. 

· istheone: 

A lor of compuren; offer a lor. Only one 
in irs price range offers the mosc. TI1e Tl 
H me Compucer. 

Better to begin with . Anyone can ran 
righr away with our I id State Software rn 

Command Camidges. Dozens of programs 
are available in home management, educa­
tion and entertainment. 

Easy to expand. Our Peripheral Expan­
sion y tem gives you plug-in cards for 
memory expansion, P-C.cxie capabilities, a 
disk drive conrroUer and the R5232 Inter­
face. You can also add a modem, speech 

synthesizer, disk drive and column dot 
matrix primer. 

Programming flexibility. T l BA IC is 
buik into the Home Com purer. Bur it can 
also handle 11 Extended BA IC, UCSD 
Pascal. Vmion IV ,TI LCXJO 11 , Tu! 
9900 Assembly Language and TI PILOT. 
Programs an be cored in the optional 
Mini Memory Command Cartridge. 

High-Tech specs. 16-bir microproces...<or, 
16K bytes RAM (expandable co SZK). 
26K b~rtes internal ROM, up to 30K bytes 
external ROM. 3 -imultancous tones from 

110 HZ co 4D,OOO HZ. High resolution video. 
U. & I.e. Single line overlay for 2nd function. 
Conrrol & function keys. 16 color Eraphics 
wi th 4 modes & sprites. 

Sound impressive? Compare a Tl Home 
Computer with the competition and really 
be impressed. You won't even ~ 
need a computer to te ll vou th i 

is the one. TEXAS 

INSTRUMENTS 
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Display Modes 
The Apple III offers several text 

and graphics display modes. Either 
type of display is available in black 
and white or color, and both offer 
various formats and resolutions . 

The normal text display is black 
and white, with a 24-row by 80-col­
umn format and a maximum of 1920 
displayed characters. Alternate 
modes include 24 by 40 black and 
white and 24 by 40 color. In all three 
text modes the characters are normal­
ly displayed as a 5- by 7-dot matrix 
within a 7- by 8-dot character cell . 
However, all 128 characters are user­
programmable and may be defined to 
be 7 dots wide by 8 dots high so that 
ad jacent characters will touch in all 
directions if desired. (See table 2 for 
available text display modes.) 

In the 40-column color-text mode, 
you can display 16 colors of charac­
ters on 16 colors of background. In 
combination with the user-definable 
character set, you can produce some 
surprisingly good color-graphics dis­
plays . For example, Apple's well­
known "running-horse" demonstra­
tion program (shown in photo 6) is 
produced in color-text mode. The col­
or values shown in table 3, although 
specified for graphics, can also be 
used for color text. 

With four graphics modes, the 
Apple Ill 's capabilities are significant-

Mode Format Colors 

0 24 by 40 black and while 
24 by 40 16 foreground and 

16 background 
colors 

2 24 by 80 black and white 

Table 2: Apµle lll text display m odes, screen forma ts, and color caµabilities . 

Color ASCII Gray 
Color Va lue Characte r Level 

black 0 0 black 
magenta 1 1 
dark blue 2 2 
lavender 3 3 
dark green 4 4 dark gray 
gray 5 5 
medium blue 6 6 
light blue 7 7 
brown 8 8 medium gray 
orange 9 9 
gray 2 10 
pink 11 
green 12 < light gray 
yellow 13 
aqua 14 > 
white 15 ? whi le 

Table 3: Table of graphics colors or gray levels prodiiced by the GRAF!X driver 
ror.<tine. After opening th e routi11e as an outpu t device, co lors may be selected by 
µrinting a CHR$(9) followed by a11 ASCII character. The color v alues shown are ex­
tracted fro m the lower fou r bits of the ASCJ/ code transmitted. Hig lwr-leuel graphics 
functio11.S are provided by t~1 e BGRAF invocable module. 
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Go from spread sheets to letters 
in one easy move with a new 

double-duty 

DMS-5000. 

Add the versatility of the 
DMS-SOOO's rotating screen­
plus graphics-to HiNet: the 
complete hardware/software local 
area network. It's flexible, 

inexP-ensive, fast -and from a single source. 
The DMS-5000 puts an end to scrolling left or right for spread 

sheets; up or down for full page, word processing display. Display 80 
high-resolution characters by 66 lines or, rotate the screen 90° to 
horizontal and display an extended line of 132 characters by 50 lines 
(or 80 characters by 26 lines). 

In either position, the DMS-5000 provides imQressive graRhics. 
Its 16 bit-mapped pixel intensities and an optional 
second memory plane, provide text overlays on a 
graphics display plus computerized "slide shows:' 

The DMS-5000 is a complete HiNet station 
too-with a Z80A and 64K RAM, or 8086 and 
up to lMB RAM, each with full 1/0 comple­
ment and the HiNet network port. 

Find out how the HiNet Local Area Network 
speeds business communications-and how 
the DMS-5000 doubles the potential of your 
HiNet hardware. 

Digital Microsystems U.D" 
Becauseman was notmeant to work. alone. 

I ~---

1840 Embarcadero. Oakland, CA 94606 /415 } 532-3686, TWX 910-366-7310/ Ex/a/ House. Eas t Harding St .. London EC4P-4HB 01 -353-1080 Telex 23721 

CP/ M is a reg istered trademark of Digital Research. Inc 
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Photo 6: Tli e well-known "running lwrse" demonstration. This display was generated 
using the 24-row by BO-column color-text display mode using tire Apple Ill 's program­
mable character set to produce the special shapes requ ired. 

Photo 7: An example of the 560- by 192-pixel graphics display mode. Although this 
mode doesn 't offer color. it is ideal for displays that require fine detail. 

ly better than those of the Apple II The highest-resolution color dis­
(table 4 shows the available modes). play available is 280 by 192 pixels. 
The highest resolution offered is 560 Using this mode you can display up 
by 192 pixels, black and white. This to 16 colors with some limitations. In 
mode is useful for scientific or tech­ each 7-dot-wide section of a given 
nical displays tha t require maximum vertical coordinate, only two colors 
resolution, as shown in photo 7. can be displayed . Bits that are turned 
There is also a 280 by 192 black-and­ on wiJI display the specified fore­
white display mode. ground color, while bits that are 
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turned off display the background 
color for that section. This is usually 
noticed only when lines of different 
colors cross. The limited color mode 
is useful for many applications where 
16 colors are required but where max­
imum resolution is needed (an exam­
ple is shown in photo 8). 

The most colorful graphics mode is 
the 140- by 192-pixel 16-color mode. 
With no limitations on color place­
ment, it is capable of producing very 
impressive displays (see photo 9). 
One of the more interesting techniques 
in this mode mixes various colors of 
dots to produce a variety of in­
between shades of color. Using this 
technique, it is possible to produce 
several hundred colors on an Apple 
III . 

Although the resolution is effec­
tively reduced in the shaded areas, 
this method is typically used for fill­
ing in areas of pictures rather than for 
outlines, which are normally drawn 
in solid color. A talented artist with a 
digitizing tablet and the appropriate 
software can produce results like 
those shown in photo 10. 

Apple SOS 
Apple's SOS (Sophisticated Oper­

ating System) 1.1 is one of the more 
powerful operating systems available 
for an 8-bit microcomputer and offers 
features usually found only on larger 
machines. SOS supports multiple 
nested directories, handles interrupt­
driven and OMA 110, and manages 
the Apple III memory and hardware 
environment. 

A unique feature of SOS is that 
there is no user interface. AIJ com­
munications with SOS are handled by 
the resident language (BASIC or 
Pascal for now) in a fashion compati­
ble with the language syntax. For ex­
ample, with Business BASIC you dis­
play a disk directory by typing 
CATALOG (or CAT), but in Pascal 
you would press F to enter the filter 
and then press E to get an extended 
directory. Rumor has it that Apple is 
working on a separate SOS user-in­
terface package. This would allow ac­
cess to SOS without requiring that a 
language be loaded into the system. 

All Apple III l/O is handled by 
SOS through device drivers. Each 
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Main Screen 
Graphics Mode 

Alternate Screen 
Graphics 

Resolu t ion 
Colors 

Available 
Memory 

Used 

0 
1 

2 
3 

4 
5 

6 
7 

280h by 192v 
280h by 192v 

560h by 192v 
140h by 192v 

black and white 
16 colors with 
limitations 
black and white 
16 colors, 

BK 
16K 

16K 
16K 

no limitations 

Table 4: Tire Apple lll graphics m odes, resolution , av ailable colors , a11cl graphics 
screen memory requirements . Eac/1 main m ode allows hvo separate screen buffers so 
t!iat 011e screen may be updated while tire ot lr er screen is displayed . Wir en tire black­
and-white gray-scale video 011tput is used, tlie 16 colors are outp 11t as 16 gray levels 
from black to w hite. 

Photo 8: An example of tire Apple Ill 's 280- by 192-pixel limited 16-color m ode. While 
there are so me li1nitatio11s 0 11 tire com bi11atio11s of colors that can be dis played next to 
each ot l1 er, tlris mode offers tire lrigl1est color resolution and is useful i11 man y applica­
tions. 

device driver is a group of routines 
designed to communicate with a par­
ticular hardware device and provide a 
uniform interface to SOS. For exam ­
ple, in a minima l Apple III system, 
you need the device driver .CO ­
SOLE to handle the keyboard and 
text display, as well as .FMTDl to 
handle the sys tem floppy disk. Some 
of the other drivers included with 
the system are .AUDIO. .RS232, 
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.PRI TER. and .GRAFIX. Even 
though the RS -232C interface and the 
graphics display hardware are in­
cluded in the Apple 111, they are con­
sidered optional 1/0 devices for pro­
gramming purposes . 

The System Configuration Pro­
gram (SCP} provides a variety of 
tools that allow you to modify and 
reconfigure the system device drivers. 
Once the device drivers are specified, 

the SCP can regenerate a version of 
the system that meets your particular 
requirements. You can also use the 
SCP to specify whether a driver will 
be active or inactive. When the 
system is booted up, only the active 
drivers in the SOS.DRIVERS file will 
be loaded and require memory space. 

From the programmer's point of 
view, device drivers are treated as 
files and can be used from either 
BASIC or Pascal. With Business 
BASIC they may be opened, ac­
cessed, and closed like any other file. 
(You can pass commands and data to 
an opened driver simply by using the 
PRINT# statement.) For example, the 
following Business BASIC lines 
would list the current program on the 
Silentype printer if the .SILENTYPE 
driver were installed: 

10 OPEN#l, ".SILENTYPE" 
20 OUTPUT#l 
30 LIST 
40 CLOSE#l 

SOS allows the disk drives to be ac­
cessed either by their device name 
(e.g.,.Dl) or by the volume name of 
the disk currently in the drive (e.g. , 
MYDISK). Suppose that line 10 from 
the previous example were changed 
to read : 

10 OPEN#l. "MYDISK/ LISTFILE" 

This would cause the program listing 
to be sent to a fil e called LISTFILE on 
a disk called MYDISK. 

Unlike most systems which provide 
a single disk directory, SOS treats a 
directory like any other file. You can 
create and maintain directories easily 
with the same commands (LOCK, 
UNLOCK, RENAME, DELETE, etc. ) 
that are used to maintain other files . 
Y u can assign any type of file to a 
directory , and any given directory 
may be a file assigned to another, 
higher-level directory. 

The key to dealing with these 
nested levels of directories is the SOS 
pathname. Using device and file 
names separated by slashes, you can 
tell SOS what path to follow through 
various levels of directories. For ex­
ample, the pathname / MYOISK/ 
RECORDS /CHECKS/ JAN .811 would 
search the system for a disk volume 

http:e.g.,.Dl


i .__ ; "'"""' ~- ·~ 1 ~ r~ 't'. Y, -

.-.. ' ~· . ·:. ~ I . ,. ·" . ­
. ;-.. ."' ,,,,-, I .• - ' .., • I , 

• & Ullllllld!lll!I • 
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SIERRA DATA SCIENCES Fresno CA I Marketing Division . 21 162 Lorain Ave.• Fa irview Park, Ohio 44126 
(216) 331-8500 Telex . 980133 WDMR 
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Photo 9: Two examples of the 140- by 192-pixel full 16-color m ode . 

Photo 10: A talented artist wit!r a digitizing tablet and the appropriate software can 
produce results like this by using blended colors in the Apple Ill 's 140- by 192-pixel 
color mode. 

named MYDISK, locate the directory 
RECORDS (which itself would con­
tain the subdirectory CHECKS), and 
then locate the file JAN.81. The path­
name specifies the sequence of direc­
tories to follow when accessing a 
given file. As a convenience, SOS 
provides a pathname prefix facility. 
By using PREFIX$ in the previous ex­
ample, we could have set the path­
name prefix to IMYDISK/ RECORDS / 
and then simply referred to 
CHECKS /JAN .81 . 

File types supported by SOS in­
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elude DAT A, which holds raw binary 
data; PASTXT (a Pascal text file) ; 
P ASCODE (a machine language or 
Pascal program file) ; BASIC program 
files; ASCII files of unformatted text; 
PASDTA (Pascal data files); CAT or 
directory files; FONT fi les for the 
programmable character generator; 
and FOTO files , which store graphics 
screen images. 

Business BASIC 
Although it is fairly conventional, 

Apple's Business BASIC provides a 

combination of advanced and unique 
features that makes it an easier lan­
guage to use than Applesoft BASIC. 
With Business BASIC you should be 
able to write shorter programs with 
fewer errors. (See tables Sa-Se for a 
summary of the language.) 

Business BASIC supports both 
TEXT and DATA files. The com­
mands PRINT# and INPUT# are used 
to access text files while READ# and 
WRITE# allow you to store or read 
any type of data in a DATA file. All 
files may be sequential or random ac­
cess (with the record size defined 
when the file is created). You can also 
use the word CREATE to make new 
files and directories. Directory entries 
may be examined by reading sequen­
tial text records from a directory file. 

The language also provides for­
matted 110. To output data to either 
the screen or a file, you can specify 
the format with an IMAGE statement 
or within the PRINT USING state­
ment. The Apple Ill's output formats 
are very flexible . Numbers may be 
printed in fixed-point, floating-point , 
scientific , or engineering formats . 
You can also align the right or left 
edges of the output to a particular 
column or center the output if you 
wish. 

Four main data types are available 
in Business BASIC. You can use in­
tegers ranging from - 32, 768 to 
+32, 767, real numbers with 6-digit 
precision, long-integers with 64-bit 
binary precision, or strings that can 
vary from 0 to 25S characters. Arrays 



MORE THAN EVER, ATARI HOME COMPUTERS 

ARE SPEAKING YOUR LANGUAGE. 


With more program languages chan ever m choose from. you 
now have more opporruniries than ever ro utilize che ama:ing 
capabilities of the ATARI Ol ™Home Computer. 

Whether you're a beginning programn1er, or ar the forc­
fronr of the art, you 'll find an ATARI programmino language 
that can make your ta k quicker and simpler man ever 
before. Just look at what ATARI has co offer: 

ATARI Microsoft BASIC-Now we offer the industry 
srnndard , the mo t powerful Microsoft BASIC yet. Wi th 
simple commands, it allows you to take advantage of unique 
ATARI hardware feature uch a our well-known player/ 
mi sile graphics. For ease of programming, it includes 
n-dimensional arrays for numerics and string hand ling. And 
importantly, conversion procedures are simple. 

PJARI Macro Assembler - Faster and more powerful than 
any ATARI language before, the ATARI Macro Assembler 
also allows you to access more memory space. And it's excel­
lent for l/O interface and manipulation of such feat ure as: 
player/missile graphics, sound registers and peripherals. 
Ln addition, the macro processor and "include" file library 
features speed-up program development considerably. 

fig.FORTH~ For specialized programming needs, uch 
as educational or game applications. ATARI Fig-FORTH i 
uniquely effective. Fig-FORTH combine power and im­
plicicy in an efficient lOK size, with characceriscics of an 
interpreter and the speed of machine language code. 

AIARI BASIC - An affordable and easy to use BASIC that 
requires only SK of memory. It allows you to take advantage of 
the spectacular ATARI graphics and sound capabilities. 

And its immediate mode error messages greatly simplify 
debugging. 

ATARI Assembler Editor - An excellent tool to assist the 
<1ssembler-proaratT1mer in crea ting, editing and debugging 
a sembly programs. 

PILOT -ATARI PILOT is an exceptional learning language, 
with built-in "turtle" graphics to let you create spectacular 
design. and picture with very hon program . Simple one 
or rn·o-lercer commands allow you to create a dialogue with 
rhe com purer. And a si ngle "match" command can perform 
complex text evaluation and panern-matching instandy. 

AIARI Pascal''.'._ An excellent high-level language for 
teaching struc tured programming, and for developing and 
maintaining programs. In addition to offering all the features 
of the ISO Pa cal standard , ATARl Pascal offers unique 
extensions that allow you to take advantage of ATARI graphics 
and sound capabilities. 

ATARI is conscantly developing new ways to help you get 
more out of your ATARl 00 Home Computer. So watch 
for more innovative and exciting programming)I\_
languages from ATARI in the future. 
For more information, write to ATARI. Inc., 
Dept. C!Z, P.O. Box 16525, 
Dem·er.CO 216. ATARI' 
(;. ...i ... ; AT·\Rt Jr •. J ~::,.:ht, fu.-•cr1('1,,: 
",.\ "''*11'-I~ :· .·n· :h_., .\lA.Rl Pr1•J;;'.r.m-. E\\_h.ic-.:i:: 

ATARI HOME COMPUTERS 

We've Brought The Computer Age Home~, 
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Command 

CATALOG 
CHAIN 
CLEAR 

CONT 
CREATE 
DEL 

DELETE 
HOME 
INVERSI; 

LIST 
LOAD 
LOCK 

NEW 
NORMAL 
NOTRACE 

UNLOCK 
RENAME 
RUN 

SAVE 
TEXT 
TRACE 

Descript ion 

lists a disk directory 
executes a program lrom disk leaving variables Intact 
clears program variables 

continues interrupted program 
creates a new file or directory on disk 
deletes a spec llied range of BASIC lines 

deletes a file from disk 
clears current text window and places cursor in upper left-hand corner 
sets lur ther text output to inverse video characters 

lists BASIC lines 
loads a BASIC program 
protects a Ille from alterations 

clears a program and variables from memory 
sets further texl output to noninverse video 
turns off trace option 

removes protection from a disk file 
changes name or l ite on disk 
loads and runs programs from disk or runs current program 

saves current program on disk 
sets screen lo text mode with full-screen window 
turns on trace option 

Table 5a: A summary of Business BASIC commands. 

Statement 

CLOSE 
CLOSE!!' 
DATA 

DEFD FN 
DIM 
END 

FOR .. . NEXT 
GET 
GOSUB 

GOTO 
IF . ..GOTO .. .ELSE 
IF .. .THEN . ..ELSE 

IMAGE 
INPUT 
INPUT# 

INVOKE 
ON EOFll' 
OFF EOFI¥ 

ON ERR 
OFF ERR 
ON l<BD 

OFF KBD 
ON GOSUB 
ON GOTO 

OPENW .. . AS 
OUTPUH 
PERFORM 

POP 
PRINT 
PRINT USING 

Description 

closes ail open liles 

closes a particular file 

standard DATA statements 


user·defined !unction 

dimensions arrays 

ends program 


standard FOR loop 
reads a single character from the keyboard or an EXEC text file 
executes a subroutine 

continues execution at a specified line 

modil ied IF statement 

standard IF statement 


defines a PRINT USING format 

reads data from the keyboard 

reads text from a disk file or other open device 


loads an external file module or assembly·language routines 

sets up end·Of·file error trap 

turns off end·of.l ile error trap 


sets up general error trapping 

turns otf general error trapping 

sels up keyboard interrupt handling 


turns otf keyboard interrupt handling 

standard compu ted GOSUB statement 

standard computed GOTO statement 


opens a file as INPUT, OUTPUT, or EXTENSION 
sends subsequent output to file 

· execu es a previously invoked routine 

removes one level or subroutine nesting 

pr in ts lo current output device or Ille 

prints using a given formal 


Table Sb: A summary of Business BASIC statements. 

Table Sb con tinued on page 114 
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without dimensional limits can be 
created out of all four data types. To 
convert between the various data 
types, Business BASIC provides the 
numeric fu nctions CONY, CONY %, 
CONY&, and CONV$, all of which 
will accept arguments of any type and 
will produce real, integer, long­
integer, and string results, respective­
ly. 

An interesting feature of Business 
BASIC is its use of reserved variables 
to access and control certain system 
functions (see table Sf for a 
summary) . Reserved variable names 
are used to hold error codes, the file 
record numbers, or the code for the 
last key pressed. Others may be used 
to hold or control the cursor position 
on the screen, set the listing 
FOR . ..NEXT loop indent level, con­
trol the listing line length, or set the 
SOS pathname prefix. 

One of Business BASIC's most 
powerful features is its ability to use 
invocable modules. An invocable 
module is a file of external procedures 
and functions, written in assembly 
language or Pascal, that can act as an 
extension to the BASIC language 
once invoked (loaded into the 
system). The modules provide 
features that are sometimes necessary 
but were not built into the Business 
BASIC language. The modules in­
clude VOLUMES.INV, which is used 
to show which volumes and devices 
are present in the system; READ­
CRT.INV, which is used to read 
characters from the video display; 
OOVVNLOAD.INV, which is used to 
load special text fonts in to the Apple 
Ill's character generator; and RE­
NUMBER.INV, which provides a 
variety of functions including pro­
gram renumber, append, and merge. 
Another more significant module is 
BGRAF.INV which provides all the 
graphics procedures and functions 
used by Business BASIC. 

Once a module has been invoked, 
the external procedures and functions 
provided in that file are accessed by 
using the BASIC commands PER­
FORM and EXfN. For example, the 
line 

PERFORM PENCOLOR(%BLUE) 

would execute the procedure to set 
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SYSTEMASTER{?­
The Next Logical Step 


Teletek FDC-1, The First Step 
A CPU, floppy disc contro ll er 
and 1/0 all on one board . 
Until YSTEMASTER the 
most powerfu l I EE-S-100 board 
on the market. 

Teletek SBC-I, The Second Step ' 
A boa rd designed for use in h igh perfor­
ma nce, mult i process ing ystems. SBC-I 
combines ils own CPU.seria l and para llel 
ports, 128K of segmented memory and FIFO. 

SYSTEMASTER®, The Next Logical Step 
Teletek 's newest product - a breakth rough in S-100 
board design . SYSTEMASTER® is a complete s ~rs tem. 

o other boards are required. II doesn' t even require 
a bus 1 

But, when used with an S-100 bus, SYSTEMASTER® 
has even more capabilities. You can readi ly expand 
to multi-user or mu lti-processor ystem u ing 
SYSTEMASTER® as the master board. 

SYSTEMASTER® Features: 
• Floppy con tro ll er: controls mini and/or 

maxi d ri ves; variable independently­
ad jusl b le pre-write compensa tion . 

• CPU: 4MHz Z80A 

• Two RS-232C ports. 

• Two full paralle l ports . 
• 64K bank-selectable memory 
variabl from 32K to 60K . 

Remain ing memory is fixed at top of 
64K addre s space. 

• OMA: allows transparenl data transfer to 
floppy d isks and other devices w ithout 

CPU wail states. 
Re locatable EPROM/ROM/ PROM: 2K, 4K or 8K 
w ith deselect capabili ty. 
Real -time clock. 
Operat ing systems ava i lable: Digita l Research 
or Turbodos. 
Paral lel ports may be connected to Te letek's PSC 
board for RS-422 capabili ty. 

TELETEK 

9767F Business Park Drive Sacra mento, CA 95827 (91 6) 361'1777 
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Table Sb continued: 

Statement Description 

PRINT# prints to a particular output device or file 
PRINT# USING prints to a particular file or device using a given format 
READ reads Information from DATA sta tements 

READ# reads information from a data file 
REM standard remark statement 
RESTORE resets read pointer to start of DATA list 

RESUME returns from on ON ERR statement 
RETURN returns from a subroutine, ON KBD or ON EOF routine 
SCALE adjusts PRINT USING decimal-point position 

SPC used in PR INT statements to output numbers of blanks 
STOP stops program execution 
SWAP swaps the values of two given variables 

TAB used In PRINT statements to position he cursor to a particular 
column 

WINDOW sets the text/scroll window size and position 
WRITE# wri tes information to a data file 

Functfon 

ABS 
ASC 
ATAN 

BUlTON 
CHR$ 
CONV 

CONV$ 
CONV& 
CONV % 

cos 
EXFN 
EXFN % 

EXP 
HEX$ 
INSTR 

INT 
LEFT$ 
LEN 

LOG 
MID$ 
POL 

REC 
RIGHT$ 
RND 

SGN 
SJN 
SOR 

STAS 
SUB$ 
TAN 

TEN 

TYP 
VAL 

Description 

absolute value 
conver ts ASCII character to its numeric value 
arc tangent 

paddle-button state 
converts number to equivalent ASCII character 
evaluates expression-returns real number value 

eva luates expression-returns string value 
evaluates expression-returns long-integer value 
evaluates expression-returns integer value 

cosine 
executes an invoked external function that returns a real number value 
executes an invoked external function tha t retu rns an integer value 

exponen ial, base e 
returns a string that represents the hexadecimal value of lhe expression 
searches a string for a substring and returns location of occurrence 

largest integer less than or equal to argument 
takes substring sta rting with first character 
length of a string 

natural logarithm 
extracts a substring from a given string 
returns a game-paddle posit ion 

returns current file record number 
takes substring ending with lasl character 
random number 

sign of argumen 
sine 
square root 

conver ts a number to a string 
Inserts a substring into a given string 
tangent 

converts last four characters of a string from a hexadecimal text image to a 
decimal value 
returns the data type of a file record 
converts a string to a numeric value 

Table Sc: A summary of Business BASIC functions. 
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the graphic drawing color to blue, 
provided that the variable BLUE has 
previously been defined properly. 

While external procedures may 
be passed only integer values, exter­
nal fu nctions can return either integer 
or floating-point numbers . The re­
served word EXFN % is used to call 
func tions that return integers and 
EXFN accesses functions that return 
real values. 

BASIC Graphics 
Although you could use graphics 

from BASIC by simply opening the 
.GRAFIX driver and sending charac­
ters directly to it, the BGRAF.INV 
module provides a much cleaner and 
more powerful interface . It essen tia lly 
adds a number of graphics commands 
to the Business BASIC language. (A 
similar library unit is included with 
Apple Ill Pascal.) The .GRAFIX 
driver must still be present and 
opened because you need a controller 
for the graphics hardware, but all 
graphics operations are performed by 
the external procedures and functions 
provided by BGRAF. The following 
two lines provide all the setup re­
quired : 

100 OPEN#l, ".GRAFIX" 
110 INVOKE "BGRAF.INV" 

BGRAF provides all of the stan­
dard graphics operations. You can set 
PENCOLOR and the background 
FILLCOLOR, plot dots at absolute or 
relative positions with DOTAT and 
DOTREL, draw lines to absolute or 
relative points with LINETO and 
LINEREL, and position the graphics 
cursor with MOVETO and MOVE­
REL. BGRAF supports a graphics 
VIEWPORT that alJows you to limit 
graphics drawing to a particular area 
of the display screen. 

Text may be displayed with graph­
ics by simply sending it to the opened 
.GRAFIX driver with a PRINT# state­
ment. NEWFONT lets you redefine 
the graphics text font by specifying 
character form, height, and width. 
The SYSFONT command switches 
you back to the current text-mode 
display font. 

Predefined images stored in integer 
arrays may be displayed with DRAW­
IMAGE. A given array may hold a 
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Thebest software for 
the IBM Personal Computer. 

Could itbeyours? 
Attention all programmers. Here's a 

chance ro reach rhe rop. 
If you'vt wr inen sofrware rhar 's complered 

and runs on rhe IBM Personal Compurcr, we 
could be imeresred in pub lish ing ic. 

(We also could be inrere red if ir runs 
on another com puter. If we select your software , 
we ' ll ask you to adapr ir ro ou r syscem. ) 

Bur be advised. 
Our expeerat ion are great. 
Becau c rhe sofrwa rc wc publish muse be 

good enough ro complement· JBM Personal 
Computer hardware. In fact , the more you rake 
advantage of all our hardware capabilities (see 
rhe box at rig hr) , rhe more inrcrcsred in your 
sofrware \ve become. 

Think abo ~•r incorporating co lor g raphics 
into your program for example. 

Use SOL!nd. Consider rhc power or our 
keyboard and remember to uri 1ize rhe rcn 
programmable funcrion keys. 

fn all cases, we're inre resccJ in "friend ly.. 
software - with emphasis on quality and wide 
appeal. Programs \virh rhe greares r chance 
of being published must be easy to use. ofter 
a better way to accomplish a rnsk and provide 
somerhing special ro rhe user. 

Whar kinds of programs;. All kinds. 
Educarion. Emerrninmem. Personal 

We selecr programs rhar will make rhe 
IBM Personal Compurer an even more usefu l tool 
fo r modern rimes. 

l lfiMPERSONAL COMP TER SPECIFICATION- I 
llsl."r ~h:mory
16K-" J2t\ ll\1t..:, • 
:'\U c rnproC<..~.so r 
J'" h11.Joll~"-I · 
Au~Ul!lr)' M emory 
.! 41pt1L111.1I 1n11.:n~;1I 

th.. k~n1: d J'1n:... ~ 1 
•:· 

l h01'\ h~1l...... t1rJ,.?OK 
h\11...... per di... kt.:l••: 

Kevbo:ud 
H~ ~'-"\'\ , ,, u (.Clf d 

.l1l.1d1L":'\ 1•1 • 

' ' 1 1,1 u 11k1·'.,... •, , ,',~~·1 1 1 1 1lo_ ,.1... ... 

10.~i..-~ riu mL"nl l',ld 
r:tt11h· fn,th.1 i.J..: • 
Dia~no.sth..-s 
P4!\\r,:rl 'H'dlcL·-.t ing • 
1 ~.1rm t hi.., km.!-! • 

DL.;;pl.:1,- Scn.~cn 
Jl1~h - 1v,ol utnm • 
~ld ur.1<.1t..•f"-t x 2, l111L.-... 
t ppi:r.md 11)\\ l •r t-:t..1.• 

(~r11..·1.." 1 ~ pl hr-.pl h ~r 'l't'L~'1 \ • 
Operndng Systcm.s 
l)OS. l 'CSl>-p sp.iem, 

U'/i\L Ji.<lt 

l...1 ni:u.:igcs 
H \SIC. l'.L-..i.. .JI. FOffJlt-\_", 

\IACHO .\-........·inh!L·r. 

COBOL 
Printc.r 
Uith n."< 1i1.rn; d » 
HOt. l ~;u. 1 1.t t.'t' /~1,."t.n11d 
I ~ rh.1r.ll1L"r :-.r\' lc.... . up h1 

U2c. lur.,,·, :r../ 111 k.· * 
t; \ 9t. h.tr~1 ...·h:r m:iU'I'.'>. • 

P~nll3Jl~lll Me.mof)· I 
•HO.\ l) ·t01\1)~1l"' :t r 
Color/ Gr;.1_pit_ic-; ' 
",f-:,\t ntrl(/t• I 
16 l., ~lnr... • 
!'1~i t.. h.tr..11..tL·r.., .m1. I I 

,~·mliob 11 1f«J,\ I -" J 

<im/1bit.:smodt• 
H.of41t rt..":'>11J 11(1011 I 
~20h' 200\•• I 

UL1i.-k ..s,·"hlh.' n....... \IUllo n: 
() 10h x 2.oo.. .. J 

.=-i unult:mL'l _-u, p;raphn:... & I 
t1.:x11.:!p .d11!n~ • 

Con1m u n in1tions I 
lll.\-232-C lnr'LTh,:L" I 
A..,~·ndu~ >nou..-. ( .-.t~Ul/~lnr~ I 

pn)C\)(ol 
t 'p tn 9600 hi1.-.1 x·r x "t1m,l J 

L-~~·_:2~1~10,\ rl 1RES l'O~ERSONA l. CO.\I~ 'ERS _J 

So , if you rhink your software is the bes t , 
consider submitti ng ir . If ir' accepted , we' ll rake 
care of rhe publishing, rhe m<1rkering and rhe 
disrr ibur ion . A ll you have ro <lo is reap the 
benefirs of our ne·w royal ty rerms. And you"re free 
to marker you r program elsewhere al cmy time 
even if you license it ro us. 

We're offeri ng rhe ladder. Think abour 
raking the first srep . 

For info rmarion on how to submi r your 
program , w ricc: IBM Persona l Computer, 

Exrema1 Submissions , 
fina nce. Darn management. elf improvemenc.' !. D epr . 765 PC, Armonk, 
Garnes . CommL1nicac ions . And yes, Lx1siness. N ew York 10504 . = __ -=... ~ 

--- -·-­

The IBM Personal Com~uter 

Atool for modern times 


For ;m ruthoru:c..-<l HJM Personal CompuH:r dcatcr nt·J.r >~1 <or inform.moo lrom IBM .1bv.J r c1 u.m1 u~ pu rch.\Scsl c.i.11 SO(l-· H - -· .,.00. ln lllmo1s, ;soo- _t22-4.400 In Alask.J or H;nv·..m . .SOO-·M7 -0S90. 
t UCSD p-S~·s rC"m LS a crJdt:'m.nk o( rhc Rcgt'nts of the: U n1 vt'r~1t r o( C 1l1 l111n1_1 CP/~1 .. ~6 1S. .1 1r.uk.n.1rk 1•f. J)1g11Jl H.c.::k.tff h, Inc. 
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Operators Type 

+ - ' I DIV MOD arithmetic 

AND OR = < > logical 
>< <> < = 
;; < > ;; = > 

NOT unary logical 

+ string concatenation 

Table Sd: A summary of Business 
BASIC data operators. DIV and MOD 
apply only to the long-integer data 
type. 

Variable Description 

Data Type 

16·bit integer 
64·bit integer 
32·blt floating point 
character strings 
arrays 

Type Name 

integer 
long-integer 
rea l 
string 
(a ll types) 

Range 

- 32768 to 32767 
± 9223372036854775807 ( ± 2"' - 1) 
± 10'" with 6 digit precision 
0 - 255 characters 
no dimensional limits 

Table Se: A summary of Business BASIC data types and ranges . 

EOF holds reference number of file causing an EOF error 
ERR holds error type code or most recent error 
FRE holds amount of remaining bytes or memory available 

HPOS holds/controls cursor horizontal position 
INDENT holds/controls number of spaces to indent FOR . . . NEXT loops in list ings 
KBD holds the ASCH value of the last key pressed 

OUTREC holds/controls the maximum line length output by the LIST command 
PREFIX$ holds/sets current SOS pathname prefix 
VPOS holds/controls current cursor vertical position 

Table Sf: A summary of Business BASIC reserved system variables. 

number of images that can be selected 
with the DRAWIMAGE arguments. 

One of the most interesting features 
of BGRAF is its control of color. By 
using two controllable processes - the 
color table and the transfer option­
you can modify the effects of plotting 
and filling operations. 

With 256 entries, the color table 
specifies which color results from 
plotting a dot of a given "source col­
or" on top of a dot of a given "screen 
color." The color table is initialized to 

Procedure 

DOTAT 
DOTREL 
DRAW IMAGE 

FILLCOLOR 
FILLPORT 
GLOAD 

GRAFIXMODE 
GRAFIXON 
GSAVE 

INITGRAFIX 

LINEREL 
LINETO 

MOVEREL 
MOVETO 
NEW FONT 

PENCOLOR 
RELEASE 
SETCTAB 

SYSFONT 

VIEWPORT 
XFEROPTION 

XLOC 
XYCOLOR 
YLOC 

Description 

plots a single dot at a given position 
plots a dot relative to current position 
draws a rectangular bit-map image at current position 

sets background color 
fills current VIEWPORT with FILLCOLOR 
loads and displays a FOTO file from disk 

specifies graphics mode and buffer choice 
switches display to current graphics mode and buffer 
saves current graphics display as a FOTO file on disk 

sets fu ll·screen VIEWPORT, places cursor at upper left-hand corner and 
sets normal color and transfer tables 
draws a line relative to current position 
draws a line from curren t to an absolute position 

positions cursor relative to current position 
posit ions cursor at an absolute position 
used to specify a new graphics character font 

sets cu rrent PLOT and DRAW color 
frees highest graphics buffer memory 
sets a color-table entry 

causes normal system character set to be used as graphics character 
font 
defines graphics-drawing window size and position 
defines the logical operation that places dots on the screen 

retu rns graphics-cursor x position 
returns color of dot on screen at current position 
returns graphics-cursor y position 

Table Sg: A summary of Business BASIC graphics procedures. 
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simply display the source color re­
gardless of the existing color of the 
specified dot position. However, by 
altering the mapping conditions in the 
color table you can establish a color 
precedence . This precedence allows 
lines to appear to pass under or over 
existing images, or it can produce a 
number of other interesting effects. 

To alter a color-table entry, you 
use the entemal function SETCT AB. 
The form of the statement would be: 

SETCTAB (%SOURCECOLOR, 
%SCREENCOLOR, 
%RESULTCOLOR) 

The following example would alter 
the color table so that when an 
orange dot was printed onto a blue 
background , the result would be 
green: 

SETCTAB (%9, %6, %12) 

Table 3 shows a summary of the 
graphics colors and their color 
values. 

The black-and-white equivalent of 
the color table is the transfer option, 
which describes the logical operation 
used to place dots on the screen . De-
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pending upon the option specified, a 
dot (or its inverse) may replace exist­
ing data, overlay it, invert it, or erase 
it with new data. The XFEROPTION 
procedure and an argument specify 
the transfer mode. The transfer op­
tion may also be used with color 
data, but predicting the results is dif­
ficult. 

Although circle drawing and turtle 
graphics are not supported, BGRAF is 
still a very nice package of routines 
that should allow you to produce a 
wide variety of color graphics. (See 
table Sg for a summary.) 

Business BASIC Performance 
Although Business BASIC is much 

more powerful than the Apple !l's 
Applesoft BASIC, it is not much 
faster. Tests with the series of sixteen 
benchmark programs shown in listing 
1 indicated that while Business 
BASIC is faster than Applesoft in 
some areas, it is slower in others. The 
net result should be a slight to 
medium speed improvement, depend­

ing upon the program being run. 
The best test in the series was prob­

ably the Sieve of Eratosthenes prime­
number program used by Jim Gil ­
breath (see "A High-Level Language 
Benchmark, " September 1981 BYTE, 
page 180). Although this program is 
more representative of average pro­
gram execution than any of the other 

The execution speed 

advantage of the 

6502B Is largely 

cancelled out by 


the complexity of 

Business BASIC. 


benchmarks, it uses only addition 
and subtraction and does not have a 
wide variety of BASIC statements. In 
this test , the Apple 111 proved to be 
slightly faster than the Apple II but 
slower than the IBM Personal Com­
puter or the 4-MHz 280. 

From the results of this limited set 
of benchmarks, it seems that the exe­
cu tion speed advantage of the Apple 
III 's 6502B is largely cancelled out by 
the increased complexity of Business 
BASIC. However, I suspect that in 
larger programs Business BASIC will 
tum out to be a good deal faster than 
Applesoft . The combination of its 
powerful built-in features and in­
vocable modules will eliminate the 
code required in Applesoft to accom­
plish the same functions. Also, if the 
benchmark programs had included 
the appropriate code to turn off the 
video screen during time-critical 
calculations, an additional 30 percent 
speed increase could have been 
gained by allowing the 65028 to run 
at 2 MHz. This would have placed the 
Apple III ahead of the IBM and 280 
computers in many tests. 

Although benchmarks always have 
some validity, they may or may not 
be significant in a given application. 
It is best to approach the results with 
caution - the programmer frequently 

What is 
Unique-NISS™? 

1 An unprecedented forecasting 
mftware support service that 
provides you with one-on-one 
interaction with our staff of 
profe.ssionals. 

2 The leading forecasting software 
packages available today for the 
leading personal computers. 

Ma.ximize your personal productivity 
through the use of our forecasting 
software. a one-year service 
agreement, newsletters and prompt 
access via our toll-free hot lines . 

Call us now and pro/ii from !he 
inlegra lion between you, lhe 
discerning end-user, and NISS, the 
unequalled direcl supporl service. 

nss 
NATIONAl. INT110RATGC BCFTWARI! S!e.RVIC·EB, INC~ 

1-800-52 5-SOFT 
In Colorado (303) 694-1994 

8800 East Arapahoe Road, Englewood, Colorado, 80112 
BY 9182 
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SONICS 
DELIVERS: 


SD 

SYSTEMS. 

SONICS MICRO SYSTEMS' PLEDGE TO THE 
CUSTOMER IS : 

1. PROFESSIONAL TREATMENT 
2. FULL TECHNICAL SUPPORT 
3. ON-TIME DELIVERIES 
4. COMPETITIVE PR ICES 

ORDER ENTRY, STATUS AND DELIVERY. 
THAT'S OUR JOBI 

TECHNICAL PROBLEM SOLVI NG. 
THAT'S OUR JOBI 

DELIVERY ON TIME, ON PRICE. 
THAT'S OUR JOBI 

THE 	BEST FOR LESS. 
THAT'S OUR JOBI 

CAN YOU AFFORD NOT TO TRY OUR APPROACH? 

) 


BOARD LEVEL PRODUCTS • 
SBC 200 _________,_1~308 

EXPAN DORAM II $417 
EXPAN DORAM Ill $799 
VERSA FLOPPY II $355 
VDB 8024 $465 
MPC-4 $495 
Z-80 START ER KIT $299 
MODEL 200 64K RAM 
SOFlWARE BANK SELECT $450 

- ~ , SONICS 
MICRO SYSTEMS INC. 

1500 N.W. 62ND STREET• SUITE 508 

FT. LAUDERDALE, Fl 33309 • 1-800-327-5567 


IN FLA CALL 305-776-7177 

Cllentes Latlnoomericanos serdn a tendldos por nuestro deportamento Internaciona l (en espanol), bolo la 

gerenc la de la LCDA Joo n Voyles. 
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Excitlng new capabilities can blossom In your lob- when 
you automate it with the DAISI fa mily of data acquisi tion 
peripherals for your Apple Computer. 

DAISI Interfaces. from Interactive Structures. turn your econom­

ical Apple Into a personal electronic lab assistant. DAISI p rod­

uc ts a re designed to read instruments and sensors. control 

temperature and pressure . .. with reliabil ity and p recision. 

Here's a rundown on some DAISI interfaces 

Al13, 12-Blt Analog Input System-$550 

• 16 Input channels• 20 microseconds conversion time. 
AI02, 8-Blt Analog Input System-$299 
• 16 input c hannels • 70 microseconds conversion lime. 
A003 , 8·Blt Analog Output System- $195- $437 
• up to 8 independent channels • range and offset adjustable. 
DI09, Dig ital Interface with Tlmers-$330 
• timing and interrupt capability • direct connection to BCD 
d igits. switches. relays. 
Don't settle for garden varlety equipment for your laboratory 
applications. Get the best- a t a g reat price. Pick a DAISll 

Call us for the DAISI dealer near you. 

All DAISI r11terloces come 
complete with coble, 111· 
structlonal diskette and

Interactive Structures Inc. C•omprehenslve manual. 
146 Montgomery Ave. 
Bala Cynwyd, PA 19004 
(21 5) 667-1713 

listing l: Encution benchmark pro· 
grams. See table 6 for a summary of their 
results . 

Listing la: tests a null loop. 

i::1::; i:J=2 . 71 :::2::.: 
t:1zi E:=3 . 141 S::i 
100 FOH I"' 1 TO :=i1~0t1 
320 l~E:x:T I 

Listing lb: tests REM execution time . 

1(10 FOF: I:;;: l 10 5 1j01._'.I 

1213 F:EM 
140 F:Et1 
1813 F:EM 
180 F:Et1 
200 F:E t1 
210 F:EM 
240 F:Et-1 
2E:(1 F:E.t1 
280 F:Et1 
300 F:Et1 
320 NE ~<: r 

Listing le: tests the IF. . .THEN state­
ment. 

E:0 R=2 . ? 182::: 
80 E:=.3 . 14159 
100 FOR 1=1 TO 5000 

120 IF H<B THEN 320 

320 NEn l 

Li.sting I d: tests addition . 

1:):1 H=2. ? H::2B 
:::0 E:=3 . 1 41 ~•9 
100 FOR I=l TO 5000 
12(1 C=H+E: 
3213 HE::<:T I 

listing le: tests multiplication. 

t::1~1 R=2 . 7 1:::2;:: 
:::o B=3 . 14158 
100 FOR I=l TO 5000 
120 C=H;.;.8 
320 NE::O: T I 

Listing lf: tests division . 

b0 H=2 . 71 :::2::: 
C:0 E:=3 . 1415 :':1 
100 FOR I=l TO 5000 

12(1 C=l~l/ E: 


320 ME::<T I 

Listing lg: tests exponentiation. 

E;(1 A"'2 . 7 1:::::::::: 
80 fi=3. 141 .58 
1(10 FOF: 1:;;: l TO 51:'.1~11~1 
120 C=H'-8 
32l:1 NE::<:T 1 

Lis ting 1 conti1med on page 124 
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Apple to IBM Electronic 50. 60, 
75 Typewriters Interface • 
Reads IBM keyboard in parallel 
with Apple keyboard • Sup­
ports lhe IBM code functions 
using an escape sequence • 
Types al about 13 characters per 
second • Prints from Integer 
or Applesoft programs • Sup­
ports the "Control I Number N"" 
parallel line length mode se­
quence • Has switch selec­
table upper/lower case 1/0 60, 
66. 78 continuous from feed 
page lengths. 40 video. 80, 95, 
132 character line lengths 

Suggested price 5225.00 

TIMECARD Ill© 
Mult1-functlon lime utillty forthe 
APPLE Ill computer system. 
Contains the yearofthecentury , 
the month, the date, the day of 
week, the hour, the minute, the 
second. • A countdown timer 
with a range of one mill isecond 
to 999 hours, 59 minutes. 59 
seconds. 999 milliseconds • 
Selectable 12 or 24 hour time 
formats • Diagnostic error 
reporting • Fully compatible 
with the APPLE SOS operating 
system 
SUffested price $195.00 

MODEL 150 TYPE 
AHEAD BUFFER 
• Up to 40 character lype ahead 
capabil ity • Enter commands 
or data wh ile your Apple is pro­
cessi ng previous instruct ions 
• Compatible with all Apple 
computers . keyboards and 
software • No cuts - no 
jum pers - no software patches 
requ ired • Includes complete 
instructions ror quick and easy 
installation 
Suggested price 549.95 

ABOO FLOPPY DISK 
CONTROLLER 
• High speed DMA transler ol 
data (1 micro-second/byte) • 
Documentation provided - rn­
eludes lheory ol operat ion , 
schematics and diskettes • 
Uses all standard Apple DOS 
commands (OPEN , CATALOG, 
LOCK , DELETE, LOAD , etc.) 
except for IN IT which has been 
Improved and enhanced In a 
Vista format routine • Com­
pa1ible with Apple DOS 3.3 , 
Pascal 1.1 and CP/M 2.2 (w th the 
Z80 soft card by Microsoft) • 
2K x 8 PROM contains Autobool 
funct ions and all elght~ inch 

Cj.-cle418 lor Dealers only Crrcle 419 lor OEM's only Circle 420 lor all other Jrqultfes 

driver code allowing 
complete compat i bi lity wi th 
Apple DOS 3.3 

Suggested price $545.00 

PROM DEVELOPMENT 
SYSTEM© 
• Menu driven program de'{el· 
opment monitor • Programs 
2708, 2716, 2532. 2732and 48016 
EPROMS • Simulates PROM 
from RAM 41< • Data and ad­
dress interface for operator 
location and control • Com­
plete user documentation 

Suggested price $495.00 

VISION 80 
• FtJll upper and lower case 
character wrth 3 dot descenders 
• 9x10 dot matrix per line U.S 
(9x11 Europe} • 128 ASCII 
character set • BASIC, FOR­
TRAN arid Pascal languages 
supported • zso•· and CP/M"' 
oomtfble • Compatible w i th 
all standard Apple'" peripherals 

COMPANY, 
INC. Vista
COMPUTER 

Circle 481 on Inquiry card. 
Copyrig"l 1981 VIiia C<lmJl1lter Comp•~. lne 

'"/l.Pple Compuler Campany. Inc 

Shift and lock for upper and 
er case • Source switches 
ween 40x24 and 80x24 soft­

ware and hardware • Rated #1 
video card by Soflalk and Call 
Apple 

Suggested price $325.00 

VISION 40 
Soflscreen programmable char­
acter /generator card for the 
Apple I t computer • Allows 
use of DOS tool kit upper/lower 
case character sets in Apple 40 
column mode • Permits crea­
tion of new alpha/numeric and 
graphic characters under Am­
lnatrix • Ideal tor non-English 
language applications • 
Compatible with most popular 
word processing software pack­
ages 

Suggested price $17&.00 

VISION 20 
• Cost effective • Compat­
ible with the latest Apple II • 
Complete easy to f-0llow instal­

lation guide • 120 day war­
ranty • lmmedlate delivery 

Suggested price $29.95 

1317 E. Edinger 
Santa Ana, CA 92705 
(714) 953-0523 
..OlglUrl'fleM•cll. Inc. 

•°"111*1 "" 8w1IO!ljX 



LETTER QUALITY PRINTERS

* DIABLO * 
• 630 RO • 630 APl·RO • 620 RO 

" INTRODUCTORY OFFER"• 40 CPS " INTRODUCTORY OFFER" 
• SERIAL RS232C 

$1899.00 $1649.00 $1149.00 
630 KSR ..... CALL 

" TAILORED TO YOUR 
SYSTEM ' ' 

• 25 CPS 
•SERIAL RS232C 

NEC 
• 7700 SERIES 
• 3500 SERIES 

Call for Our LOW PRICES 

DEC 
LA 34 DA....... . ....... $899.00 

" LA 120 REPLACEMENT" 

LA 12D .. . . NEW! .... $1599.00 
VTlOO . .. . .. . . .. . . ..... $1399.00 
VTlOl .. . . ..... . . . .. . ...... CALL 
VTIJI ................. $1499.00 

QUME 
" ON SITE WARRANTY" 

•SPRINT 9/45 
•SPRINT 9/55 

Call for Our LOW PRICES 

TELEVIDEO 
910 ..... .... ... $569.00 
912 .............. $689.00 
920 .............. $725.00 
950 ............. $909.00 
925 ..... NEW! . .... CAIJ. 

3MDEC LA 100 
•DUAL MODE 

MATRIX PRINTER *NEW* WHISPERWRJTER 
TWX / TELEX •TIME SHARE 

• COMPUTER TERMINAL 

ANADEX 
DP 9500/9501 ........ $1125.00 
DP 8000AP............. $749.00 
DP 9620A .......... NEW! 
6000 .... . .. . NEW! . . . . . . .. CALL 

"LABOR SAVER" 
CUT SHEET FEEDERS 

as low as 
$749.00 

TEXAS INSTRUMENTS 
"810/2 ........... . . . ... $1249.00 
(tncludes uppe r/ lower c:ase option) 

810/2 VFC/CP . . ... . . . . $1399.00 
(lncludos u l l cam lo rrru 
conlro l & compressoCI pr1nt) 

VT 100 / TELEVIDEO 
GPAPHICS OPTION 

AS LOW AS 

$999.00 

rCALi:-:roLLFiiE(8oo)a54-6o281 

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

SAVE ON 
PREPAID 
ORDERS 

MASTERCARD 
VISA 

ACCEPTED 

C.O.D. 
REQUIRES 

15% DEPOSIT 

SHIPPING IS 
FREIGHT 
COLLECT 

WE SELL INTERNATIONALLY 

Listing 1 continued: 

Listing l h: tests transcendental fun c­
t ions. 

6(1 H=2 . ? l :::2::: 
:::0 E:=3 . 14-1':•''.:i 
100 FOR I=l TQ 5000 
120 C=S IW H) 
3.20 Mt:Y r l 

listing li: tests tl1e LOG functio11. 

t:O R=2 . 71 :::2::: 
:::o 8=3 . 1415'.:l 
100 FOF: I=l TO 51,)00 
1211 C=L(113i'. 8 ) 
320 ~~E ::<:T I 

Listing lj: tests the ON. . .GOTO state­
mcmt . 

:30 M=2 
1':10 FOR I= 1 TO 501'.J0 
120 Otl M GOTO :::0 I 32f1I 1>:'.1[1 
320 NE:•<T I 

Listing lk: tests tli e GOSUB! RETURN 
sta tement. 

~:O H=2 . 7lt:.2::: 
:~o 8=3 .1 4 15:3 
100 FOR l=l TO 5000 
l 2~j i.:iOSUB 10110 
320 ~~E;<:T I 
tl:'.:10(1 RETURN 

Listing 11: tests t/1e JNT (in teger) f1mc­
tio11. 

~:1) ~1=2 . 71 :::2::: 
::a~ E::3 . 1415'.3 
101,'.1 FOF: I= 1 TO 5fn3(1 
120 C= lf'ITdD 
320 NE.::<T I 

Listing lm: tests the MID$ function . 

:::: 1~1 i:tr= ".;itu: de f·::ih l ·.I k l 111 '· 

100 FOR I=l TO 5000 
120 Bl=MIDSCR$ 16 , 6 ) 
320 NE ~< f I 
4 H 1 F'F:HH"" 
420 EMD 

Listing In: tests random number speed. 

b ~J l=l=2 . 71 :::2::: 
:::0 E:,,,3 . 141 '.:· ~' 
100 FOR l=l TO 5000 
120 C=F:t~D ( 1 ) 
320 ME:•ff I 

listing l o: tes ts tire CHR $ function . 

:::O H:t=" .;;it..: do2f·?-h l -.' k l i'r1" 

180 FOR ! =l TO 5000 
120 C:t=CHR$( 50 ) 
320 t-lE:-; r I 

Listi11g 1 continued on page 126 
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How to proiect your company's fortune 

without spending one 


Introducing the o nly complete graphics system available today. 

If you think that professional quality transparencies :tre IOo expensil'{' and 
lime consuming to prod uce for C\'t'ryday use, it's rime )'Otl disetwered rhe Strobr 
Graphics Srs1em. 

B<'causc 11·i1h the Strobe Graphics System Jnd S1robr\'ie1r •• SofJwar<' Pack· 
age. 1ou can now create >Uprrb multicolor trans1>arencies (~l' 11tU as traditional 
bardcop)' graphics) direc tly from your cnmpurcr. And )'OU can do a lot more, in 
less time. for :1 lot less monc~· than with an\' 01hrr S)'Slcrn nwdc today. 

It's a fact. The Strobe Graphics Sys1cm 
comains lWl')1hing you need to 1ransform 
comple.x data into dynamic, colorful 1•isuals: 
sofrwarc. hardware, documc ntalion . :teces­
sories. lransparc11cies 1h:u 011ce took hours 
to produce arc ploned withi11 minutes. In· 
formarion can be preserHcd :L~ bar cham, 
pie ch:1rts. flow charts or curl'CS in a 1-ari e11· 
of colors. And all with a rrsol ution and qual ­
i11· ma1ched onlv b)' ~'\ ·s tems co. ting rhou­
sand_, of dollars more. 

111t ne11· 'trobe\' i (~1· composer pack-

c~ tensi 1•c librnry of easy to use. menu-d ri11'11 soflwarc. Strobe\'iC'w is a 
"scra1ch pad drilcn '" program wi th a spati:il memory feature for consisicntly 
positioning text and graphics in rit e same place on a page ... use afrer use, edit 
afrer ed il. 

Bur thar 's jus1 the beginning. With StrohcViL"ll', you can crca1c :i bmad 1~iri· 
et~ oi linear flow charts, block diagmms and organizational charts. You can also 
choose among ('YCr.i.1 preprogrammed S)-mbols for emphasizing im porranr fig­
tlfes. The system al lows you 10 process and cdil text. a11d will print boldface. 

offset or regular ~pe in a wide range of 
c:haracrcr sizes. And when yoti are finished 
with a rransparency, you ran alter, edit or 
sa1•c your lc.xt for future use. 

When the Strobe Graphics System is 
inlerfaced to your computer, :i projector 
screen canspeak :inronc's language-Yisu­
allr \'isit yo ur local dealer and learn how lo 
start projecting your forrunes toclai: Because 
a perspectil'c on the prcscnr can :t.lso be 
your window ro the fururc. 

S1ro~ lnc. 
89"·)A bwlependenc< Al't'1Uf 

Mount2in l rll">'. CA 9llH3:::::·:::·:~::::;::::'"''''""'m The Strobe Graphics System rx~M TeleJlhoni· ~151969->UO 



Listing 1 co ntinued: 

listing lp: Jim Ci/breath's Sieve of Listing 2: Disk-access bencl1mark programs. Listings 2a and 2b are write and read tests 
Eratosthenes prime-number program. for the A pple lll. Similar programs were u'5ed for tire Apple JI and t!te JBM Personal 

Computer. 

(2a) 4->j R:f=" l 2:345E;f':::12345E:7::: l 2345E;7812.345137:::" 
'..::IZE."'7 >~l1(J E:!j E:$=1=!$+1=l:t+R:t+R:t 

2 Dl tl FLHt3:3( ~ 001 .l ::;:.;_1 NR=~500 
7 PF: I rn "·=·ri l ~ 1 i t -Er.=it..1on" l (1(1 OPEM# 1 , "1 E~:l " 
5 COUtl r=~) 140 FOR I= l TO NR 
E; FOF: I= l TO SlZE. t E:O INF'UT# l ; E::t 
j' FLHGS< l );;;; 1 '.::130 t~EX T 1 

~· 

....
•:\ MD<T I 220 CLO '.:Ett 1 
8 FOR 1 =~3 TO SIZE 240 PF; I tH" DONE" 
10 IF FLHGY I :•-=O THEtl 1·=··-· 
11 PRIME= I+ I +'.3 (2b) 4>J Rt=" L ::345E;?:::: 12345E:781234567812345878 " 
12 K=I+PF:IME 80 B:t=R:t+H$+R:f.+R$ 
1.3 IF K>::: rzE THEt4 1? ;::~1 HF:=51j0 
14 FLRGS( K :•=0 100 OF'EM# 1, "TEST'' 
15 K=K+F'RIME 140 FOR I=l TO NR 
rn GDTD 13 180 F'RINT#l;BI 
17 C:OIJtH=COIJNT+ 1 2013 ME:'<:r I 

1C•
.... t~E:": T I 220 CL0%# 1 

13 F'F:IMT COIJN r , "Pr 1(1"1"?~." ; II " 240 PRINT"DONE" 


Apple Ill Apple II IBM 4·MHz Z80 
Listing # Benchmark Business BASIC Applesofl BASIC Advanced 

BASIC MBASIC 4.51 

1a empty loop 8.9 6.7 6 .43 5.81 
1b 10 RE Ms 19.2 19.5 21 .0 15.8 
l e IF...THEN 22.9 19.8 17 .6 14.9 
1d addition 19.5 17.5 18.2 16.3 
1e mult iplication 25.0 27 .3 19.6 19.9 
11 division 27.6 28 .8 23.8 24.9 
19 exponentia l ion 184 .5 249 .1 84 .8 121 .1 
1h sine(x) 98.0 193 .1 73.9 63.1 
11 log(x) 87 .1 113 6 49.4 55.4 
1j ON. ..GOTO 18.6 17.5 17.3 12.9 
1k GOSUB/RETURN 16.4 13.6 12.4 9.4 
11 INT(x) 20.0 19 3 18.1 15.5 

1m MID$ 37 .3 32.5 23 .0 18.6 
1n RND(x) 90.5 33.1 18.4 19.7 
10 CHR$ 26.8 23.5 16.2 13.4 
1p pr ime nu mbers 222.4 224 .4 190.0 151 .0 

Table 6: Table of execu tion times (in seconds) for a series of br.mchmark tests nm on A pple 111 Business BASIC, A pp le II Applesoft 
BASIC, IBM Personal Computer Advanced BASIC. and a 4-MHz ZBO computer nmning Microsoft's MBASIC 4.51 . Th e results 
shown may or may no t be indica tive of perfom1ance in a particu lar application ; they sli ou /d be interpreted wit/1 caution. The 
results fo r th e IBM Personal Computer and the ZBO microcomputer were taken from Gregg Williams ' "A Closer Look at the IBM 
Personal Compi1t er" (January 1982 BYTE, page 54) . See listing 1 for the benchmark programs used. 

makes more difference than the ma ­
chine. (The benchmark results are 
summarized in table 6.) 

Apple II Emulation 
The Apple Ill 's ability to emulate 

an Apple II is an extremely useful fea­
ture that allows access to the tremen­
dous volume of Apple II software. 
Virtually all Apple II DOS 3.3 pro­
grams in either Applesoft or Integer 
BASIC can be run on the Apple III 
without change-the few exceptions 
are those programs that require a 
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RAM card or language system to 
operate. Also, some of the Apple II 
arcade games use their own routines 
to read the game paddles rather than 
calling the routines in the Apple II 's 
monitor ROM. These programs will 
run but will not operate correctly . 

To use the Apple II emulation 
mode, you must boot a special emula­
tion disk and select either Applesoft 
or Integer BASIC as the available lan ­
guage. Since the Language Card is not 
emulated, only one language at a time 
can be resident. The Apple III seria l 

port can be configured to emulate 
either an Apple 11 serial card or a 
communications card. The data rates 
and carriage-return handling can also 
be specified. Once the emulation pa­
rameters are specified or the defaults 
accepted, you can boot a normal 
Apple II DOS 3.3 disk and start run­
ning. 

The emulation mode has a few 
minor weak points. If you have an 
Apple III Silentype printer, it will not 
be accessible in emulation mode 
unless you install an Apple II Silen­



0 

llyou want to put ¥ 
to work - around the --J "~ 1 \N.' -

Thunderclock Plus 

ca tions software, your Apple can auto­ around the clock? See your dealer 
matically access a data base or send elec­ for a demons trat ion or contact us. 
tronic mail when the rates are lowest. 

THUNDERCLOCK PLUSIn addition, Thunderclock Plus can and BASIC software $150
organize your disk fi les. Our optional 

DOS-DATER/DEMO disk $ 29DOS-DATERrn software upgrades the 
regular DOS on your di ks . So every X-10 Interface option $ 49 
time a program is saved or a file is modi­ PASCAL software disk $ 29 
fied, the time and date, w the minute , ' Appk is• r<gmorcd aodcmJ rk of Apple Compu ter, Inc. 

·DB 1\.\.:1.stc.~·r is J registered uadcm..uk of Stonewa.re:, htc.are stored in the CATALOG with the fil e 
· · Mu:ro· Caurlc-r i~ a ri:g.i s tC" red tradrmt1rk oi M1t.rocom~ 

tV1 slOcx ts :i rcgutcrccl ;radcmark of Vls~Corp.name. Now you can instantly know 
:!llSR X· ID i> n rcg iswcJ trndern. rk ol BSR lUSAI Ltd.exactly when your files were las t updated. 

your Apple~ 
clock -Thunderclock Plus is the solution. Just plug it 
in and your programs can read the month, date, day of 
week and time-down to the second - in any of Apple's 
languages. So your Apple can do any number of tasks 
for you automatically. In the office, the lab or at home. 

Most good software packages for business, data base 
management, communica tions and time management 
are made ro read Thunderclock Plus. irt 's compatible 
with DB Master; Micro-Courier .. and Visi0ex1, co 
name a few} . So no matter how you use your Apple now, 
Thunderclock Pl us can make it a more versatile 
and efficient tool. 

For example, with busines or communi­

can even give you a sense of 
security. Or just make your life a little easier. With our 
X-10 interface option and a BSR X-10 ~ Home Control 
Sy tern, your Apple can turn on your ligh ts, water your 
lawn .. .whatever you de ire, according to schedules you 
create. It comes with our menu-driven SCHEDULER 
software. So it's easy to design and modify schedules 
that can run in the "background" while you have 
"hands-on" use of your Apple. 

Thunderclock Plus comes with a one-year warranty. 
Powered by on-boal'd batteries, it runs accurately for up 
to four years wi thout battery replacement. 

So now that you 've heard of Thunderclock Plus, isn 't 
it time you put your Apple to work ­

Tlnmderware"s DOS-DATER time and 
ricH<' swmps yvrir d1sl< fih·s 10 rh e mmuw. 

THUNDERWARE, INC. 

44 Hermosa Ave., Oakland. CA 94618 (415) 652-1737 

Circle 462 on Inqu iry ca rd. 

http:trndern.rk
http:Stonewa.re


At a Glance 
Name 
Profile W 1nchester-cechnology disk drive 

Manufacturer 
Apple Computer Inc. 
20525 Manan1 Ave 
Cupertino. CA 9501 4 
1408) 996 · IO 10 

Price 
>3 499 

Storage Capacity 

5 megabyres {equ•varent to about 35 normal Apple 5Y.-1nch ltoppy disks) 


Size 

Height 4.39 inches f I l .5 cm/. w idth 17.28 inches iqJ .89 cm). Dep h 8.81 inches [22.38 cm) 


Weight 

I I pounds {S kgj 


Power Required 

I I 0 volts A C. fU .S.I. 3 5 wares 


Hardware Required 
Apple Ill computer 

Software Required 
Apple SOS I . I 

Organization 
Four data surfaces. 153 tracks per surface. 16 sectors per rrack. 5 12 bytes per sector. 2'148 
sectors per surface. 9792 secrors per drJVe 

Specifications 
Darn transfer rate: 5 megabi ts per second: average seek ume. 95 m1lhseconds: rotational 
speed : 3600 revo lutio ns per minute: ready ro operate: 60 seconds 

Interface 
Interface t<i rd occupres one Apple /JI expansion sloe one drive per interface card. up to four 
drives per system 

Special features 
Power-up selHest and disk scan: aurom<i t1c bad-sec tor relocauon: error checkrng and limited 
error correcuon 

type interface card, which may 
violate FCC radio-frequency radia­
tion limits. Nor can you access the 
Profile hard-disk drive - Apple II and 
Apple III files won 't mix on the same 
disk. Also, the RGB (red-green-blue) 
video outputs will not provide color 
signals while emulating Apple II 
graphics , but the composite video 
outputs will work normally. 

The Profile 
The Profile hard-disk drive is the 

newest component of the Apple Ill 
family and a worthy occupant of an 
expansion slot . With a 5-megabyte 
capacity, integral 28-based con­
troller, and built-in power supply , the 
Profile is a self-contained intelligent 
subsystem with its own self-test, error 
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checking, and bad-sector relocation 
faci li ties . 

When powered up , the Profile's 
con troll er waits for the disk to come 
up to speed and does a data integrity 
check by stepping from track to track 
to verify tha t all disk sectors read cor­
rec tly. If a bad sector is found , either 
during this process or during normal 
act ivity, the Profile attempts to cor­
rect the data errors and then relocates 
as much data as possible to an alter­
nate good sector. 

The key component in the Profile is 
the ST-506, a 51/4-inch hard-dfak 
drive manufac tured by Seagate Tech­
nology Inc. The ST-506 uses the 
sealed disk ~nvironment and low ­
altitude (10-microinch) fly ing heads 
that characterize all Winchester-tech­

nology disk drives (see photo 11). 
Because a number of vendors produce 
drives that are plug-compatible with 
the ST-506, Apple should have no 
trouble producing Profiles even if 
Seagate's supplies get short . 

During operation the disk drive is 
relatively quiet, emitting a soft tone 
as it steps from track to track. Be ­
tween accesses you can hear the main 
drive motor, but the sound should 
not be obtrusive or even audible in 
most office enviro nments. 

The Profile is styled to match the 
res t of the Apple lII system and may 
be positioned on top of or adjacent to 
the computer. 

1 found the Profile a pleasure to 
use . Its capacity is equivalent to that 
of about 35 normal Apple floppy 
disks, and its data throughput is 
about 10 times fa ster. Viewing its 
capaci ty in other terms, the Profile 
can hold over 1200 pages of typed 
tex t or more than 300 high-resolution 
graphics pictures occupying 16K 
bytes apiece. 

The Profile's performance is ex ­
cellent. In the disk-access benchmark 
programs shown in listing 2, the Pro ­
file effec tively tripled the program 
speed when compared to an Apple or 
IBM floppy disk . Considering that a 
significant proportion of the program 
execution time is used to execute the 
BASIC program statements, the ac­
tual increase in disk-access speed 
would seem to be even higher. (The 
results of the disk-access benchmarks 
are summarized in table 7.) 

The weakest point of the Profile 
and other similar products is data 
backup . If a hard disk fails, you can 
lose a great deal of important data. 
The only solution is to periodically 
back up the most critical files onto 
floppy disks or onto a second Profile 
hard-disk unit . (Apple Computer will 
happily allow you to connect up to 
four Profiles to your Apple Ill , at a 
tota l cost of $13, 996 in addition to the 
cost of the Apple III. ) However, 
chances are very slim that the entire 
Profile would be wiped out if a 
crit ical component failed. After 
repair , it should be possible to 
recover virtually all the original data 
in most cases. 



One company has sold more printers 

to this planet than anybody. 


E 
By now, that s ho u ldn ' t come as a surp ri e. 
After all, we invented digital printe rs for the 
1964 Tokyo Olympics. We've bu ilt more print 
mechanisms than the rest of the manufacturers 
in the world combined. And o ur MX Series i 
the bes t se ll in g line of printers for sma ll 
computers ever seen. 

So is it s urpri s in g that the wor ld 's fi rs t 
otebook Compu ter should come from Epson? 

ot to us. You see, 
we have some othe r 
notabl e feats in o ur 
past. Not on ly the 
wor ld 's first print­
e r, b ut the world 's 
s m al les t printer, the 
world's most relia ble 
printers, the wor ld 's 
fi r t di posable print 

n. 
head , and now, the world 's f irs t portabl e 
compu ter w ith the power of a desktop. 

We in ten d to be as big in personal compu­
te r s as we a re in prin te rs. And we ' ll do it 
the sa me \·Vay. By makin g computers you can 
co un t on to p er form . With the options , soft­
ware and in terface you need . And by deliver­
ing what we promise, at prices people can afford . 

But some people don ' t thin k we can do in 
computers what we've 
a lready done in print­
ers. And fo r them, 
we have this advice: 

Just watch . 

EPSON 

EPSON AMERICA, INC. 

3415 Kash iwa Street · Torrance, California 90505 · (213) 539-9140 

Circ le 191 on i nqui ry card . BYTE $q>t<mbu 1982 129 



Photo 11: Th e Profile with its top cover removed. The intelligent controller is shown 
on the left with t!ie switch ing power supply beneath it . Tire HOA (hard-disk assembly) 
w ith its sealed internal env ironmen t is mo1111ted on the rig'1t . 

Apple Ill Apple Ill Apple II IBM 
Profi le Floppy Disk Floppy Disk Floppy Disk 

Write 13.2 37.3 234 32 
Read 10.2 33.2 273 22.9 

Table 7: A summary of disk-access-time benchmarks comparing the performance of 
th e Apple lll Profile hard-disk drive and tire A pple Ill, the Apple II , and tlie IBM 
Personal Computer floppy-disk drives. Tire table shows the times (i11 seconds) taken 
to read and write 500 disk records. 

ALF COPY SERVICE 

FAST • RELIABLE • LOW COST 

If you need your software duplicated quickly and conve­
niently, ALF's disk copying service is the answer. Most 
orders are shipped in less than.a week. Every disk we copy 
Is verified bit by bit and aran ed 100% flawless. Stan­
dard formats include A , p I l eluding nibble-copy­
proof and double-bo rmats), an rRS-80 model 1. 

BLANK 3M COPIED 3M 
DISK $1 .65 DISK $1.95 

BOX OF 100 MULTIPLES OF 50 

ALF (303) 234-0871 1448 ESTES DENVER, CO 80215 
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At $3499, the Profile isn't inexpen­
sive - none of the available hard-disk 
subsystems are - but it provides a 
truly significant ex tension to the 
capabilities of the Apple III system. 

Documentation 
Apple Computer 's documentation 

has always been excellent, and the 
manuals provided with the Apple Ill 
are no exception . All the manuals are 
in the familiar 6- by 81/2-inch (12.8­
by 21.6-cm) format , and a new flap 
has been added to the back cover so 
that the manual title is visible while 
the book is on the shelf. The manuals 
are all clearly written with numerous 
charts, tab les, and screen photos to il­
lustrate points described in the text. 

With a Business BASIC system, 
you receive four manuals : the 
Owner's Guide and Standard Dev ice 
Drivers deal with Apple Ill features 
and SOS, while volumes one and two 
of Apple Bus iness BASIC provide a 
comprehensive description of the lan­
guage. 

The O wner's Guide explains how 
to se t up the Apple Ill system and 
describes various aspects of SOS and 
the Apple Ill hardware. There are sec­
tions about system installation and 
start-up, the operating system, the 
System Configuration Program, and 
the machine itself. Appendixes ex­
plain error messages, describe proper 
disk care and handling, give 110 port 
specifications, and tell you how to 
use the Apple II Emulator. The infor­
mation is presented in a dear, easy­
to-read style and should be sufficient 
to get any novice started. 

Standard Device Drivers provides 
complete specifications and descrip­
tions of the operation of all of the 
standard 1/0 device-driver routines . 
After a short sect ion that explains 
what device drivers are, the manual 
describes the System Configuration 
Program. Separate sections describe 
each individual driver in detail. The 
appendixes contain quick references 
for all the drivers, an explanation of 
the system error messages, and a 
description of the console data for­
mats. 

With a BASIC system, you 'll get 
Business BASIC volumes 1 and 2. 
Although the manuals were not de­
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signed to teach BASIC, the 335 pages 
contain all the information required 
to learn Apple's version of that 
language. Volume 1 is primarily a 
tutoria l section; it gives clear explana­
tions of all of the BASIC statements 
and provides numerous examples. 
After a short introduction and a 
description of the BASIC editor, dif­
ferent sections describe BASIC 110. 
control of program execution, and 
file 110. The manual also explains in­
vocable modules and shows you how 
to use external procedures and func­
tions. 

Business BASIC volume 2 is 
primarily a quick reference quide that 
will be of most use to people who 
have some familiarity with the Busi­
ness BASIC language. Within the 
BASIC reference section, each lan­
guage statement and function is 
described and shown in an example 
along with descriptions of any error 
messages that might be produced 
when it is used. Separate appendixes 
describe error messages and their 
causes, explain variable memory 
usage, tell how to program for max­
imum speed, and give syntactic 
definitions of the Business BASIC lan­
guage. The Graphics invocable 
module (BGRAF.INV) is described in 
a 57-page section that gives detailed 
examples of plotting and drawing, 
saving pictures on disk, creating 
graphics text fonts, and setting up 
your own color and transfer tables. 

lf you purchase Apple III Pascal, 
you'll get an additional four manuals 
that describe the Pascal system, utili­
ty programs, and the Pascal lan­
guage. One distinct benefit of Apple 
III Pascal is that the description of the 
Pascal assembler provides details 
about the 6502 enhanced features that 
are not found in any of the other 
manuals. Unfortunately, even though 
the BASIC invocable modules are 
written in Pascal , the manuals do not 
tel1 you how to write them . This may 
not be important to small-business 
users; nevertheless, the information 
should be available. 

Summary 
It is impossible to do the Apple lll 

justice in one article . The machine is 

very flexible and has a mix of features 
and capabilities that are unmatched 
in any of its competitors. Some 
points, however, deserve special 
mention. 

First, SOS is a unique and powerful 
operating system; it provides a varie­
ty of features that, as far as I know, 
are not available on any other 8-bit 
machine. 

Business BASIC is also very power­
ful and includes options not found in 
most versions of the language. The 
use of invocable modules allows the 
user to maximize available memory 
space by adding only the capabilities 
needed. Its l/0-formatting and file­
handling capabilities are extremely 
versatile and, for most business data­
handling applications, will allow pro­
grams to be shorter and easier to 
debug. 

As for hardware, although some 
people might argue that Apple should 
have chosen a more advanced micro­
processor than the 6502B for the 
Apple III, I think the company made 
the right choice. Without the 6502B it 
would have been difficult, if not im­
possible, to transfer files and pro­
grams from the Apple II to the Ill, 
and Apple II emulation would not 
have been possible. Admittedly, it 
was a conservative choice-more 
powerful processors are avail ­
able-but actual processor perfor­
mance is much less important than 
software availability. Apple's choice 
clearly maximizes the usability of the 
system. 

The Profile hard-disk drive is a 
significant enhancement to the Apple 
III. Its speed and high capacity will 
eliminate 99 percent of the disk swap­
ping required when using only floppy 
disks, and the SOS nested directory 
structures will keep it well organized. 

FinalJy, one of the strongest points 
in favor of the Apple 1II is Apple 
Computer Inc. When early Apple Ill 
users had problems with the first ma ­
chines, Apple simply replaced the en ­
tire computer immediately-as many 
as two or three times in some cases. 
This unqualified backing of its prod­
ucts shows a commitment to cus­
tomer satisfaction unequaled in the 
industry.• 



well Into the future. 

GP·lOOA: US$389 

COMMAND PERFORMANCE. 

Seikosha gives you aJI the best features-including economy and super-clear graphics. 

Unlike some graphic printers, Seikosha's new Other valuable features: 
GP· lOOA Uni-Hammer Graphic Pri nter puts full dot • Graphics, regular and double width character 
addressable graphics at your command. The GP-100A modes can be intermixed on the same line. 
lets you repeat a column of data as many times as •Automatic printing. When the text exceeds 
needed with just one command. Soft ware control enables the maximum line length, there is no loss 
double-width character output, and the positioning is of dat.a due to overflow. 
both character and dot addressable. Designed for simple •Self-test printing is a standard feature. 

• Centronics type parallel interface. 
operation, it ranks among the m ost cost-efficient graphic • Paper width is adjustable up to 10 inc:::hes. 
printers on the market. Com mand performance tech- •Optional lnterface:RS232C,IEEE488,apple ll,etc. 
nology that not only works for you now, but t akes you 

a hie Pri er • ria 

Available at COMPUTERLAND and other fine 
stores in your area 

Dllllbrted by AXIOM CORPORATION 1014 Grtswold Avenue San Fernando, Gallf. 91340 Phone (213) 365·9521 TWX (910) 496-1746 

Manufactured by SEIKOSHA SYSTEM EQUIPMENT DIV. 4-1-1 ialhel Sumld8·ku Tokyo Japan. PllOne: 03·623-8111 Telex: 262-2620 

Clrcle 8 on Inquiry card. 





$595 

with 64K 
Installed 



Computers Can Play a Dual Role 

for Disabled Individuals 


Besides providing special assistance, 
microcomputers should give disabled individuals 

access to standard software. 

The move toward more portable 
and flexible microcomputers is revo­
lutionizing the design and develop ­
ment of electronic assistive devices 
for the disabled. ensuring the status 
of powerful , low-cost microcom­
puters as valuable tools for disabled 
individuals and those working with 
them. 

The past few years have witnessed 
a tremendous increase in the number 
of individuals and small groups in­
volved in the development of special 
aids for disabled persons. Microcom­
puters have given individua l de­
signers who don't have access to ex­
tensive laboratory and production 
facilities the capability of developing 
sophisticated electronic aids. This is 
not to say that the design of aids to 
assist disabled individuaJs is easy or 
can be easily developed in a few 
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weekends or evenings. The worth­
while developments in this area have 
taken a lot of time and effort, not 
only in programming and interfacing. 
but also in carefully studying the real 
needs of the disabled individuals and 
the many barriers and practical con­
siderations that are involved in the 
successfu l applications of technology 
to meet their needs. 

Worthwhile 
developments require 

careful study of 
disabled lndlvfduals' 

real needs. 

The influx of new people into this 
area has resulted in a wealth of new 
ideas, energy, and enthusiasm. The 
purpose of this article is to provide an 
overview of some of the many areas 
in which microcomputers can serve 
the needs of disabled individuals and 
to discuss a few major concepts im­
portant to the development of suc­
cessful applicable software. I hope 

this overview will stimulate new 
ideas, approaches, and applications 
for microcomputers in those inter­
ested in getting involved in designing 
for the disabled . The basic concepts 
presented can help you learn from 
and build upon, rather than dupli­
cate, the early work and mistakes in 
this area. 

A Dual Role for Microcomputers 
When we first think about the use 

of microcomputers by disabled in­
dividuals, OUI minds usuaJly tum to 
thoughts of text-to-braille translating 
programs, special communication 
aids, programs that can teach sign 
language, etc. These all involve the 
development of special software that 
ca n be run on the computer to pro­
vide a specific fu nction required by a 
disabled individual. 

In considering the use of computers 
by disabled individuals, however, it 
is very important to remember that 
disabled people also need to use the 
same programs and accomplish the 
same tasks as anyone else. Thus the 
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blind individual who may be able to 
make good use of a text-to-braille 
program also needs to be able to use 
standard text editors, spreadsheet 
programs (e.g., Visicalc). and data­
base managers , to name only a few . 
Similarly, the physically disabled in­
dividuals who could use a game or 
writing program that requires only 
the operation of a single switch also 
need to be able to use the standard 
educational software as well as the 
accounting programs and computers 
at the companies considering them 
for jobs. This is the dual role that 

microcomputers must fill : they must 
help disabled persons perfo rm tasks 
denied to them because of their dis­
ability , and they must be physically 
modified to allow disabled persons to 
tap all the microcomputers' comput­
ing and word-processing powers . 

At present, the vast majority of the 
software being developed for disabled 
individuals is limited to providing for 
a special need, ra ther than allowing 
the use of common general-purpose 
softwa re. These special programs (al ­
though often quite sophisticated) are 
generally easy to implement because 
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the fu ll capabili ties of the computer 
are available to the programmer. 
They do not , however, address the 
grea ter need for disabled individuals 
to be able to use standard systems. 

Trying to provide access to stan­
dard software programs for individ­
uals who cannot see the video display 
or cannot use the keyboard is very 
difficul t. In many cases, the more 
powerful standard sof tware takes 
complete control of the computer 
when it is loaded , disabling the 
specia l routines or programs intended 
to provide access to disabled individ­
uals. This is true even when the 
special routines are hidden in remote 
areas of the memory . In addition, the 
standa rd programs themselves are 
often "locked," and the source code is 
unavailable, making any direct modi­
fication of the programs impossible. 

Despite the many barriers, strate­
gies are being developed now that can 
allow extremely motor-impaired in­
dividuals to access all standard soft ­
ware, even though the user may have 
as little controlled movement as an 
eyeblink. 

Providing Special Functions 
It would be impossible to quote an 

exhaust ive list of the specia l functions 
microcomputers could provide for 
disabled individuals. Almost any 
aspect of human activity that has 
been impaired could potentially be 
aided to some degree through the use 
of microcompu ters as processors, ma­
nipulators, or controllers. 

Sensory enhancement/ translation: 
Microcomputers can be used to pro­
vide either a cla rifica tion of audio or 
visual information so that it can be 
more easily understood or a transla­
tion from one medium to another . 
For example, microcomputers can be 
used to expand visual displays, pro­
vide visual displays of auditory infor­
mation, provide auditory output of 
visual information, translate a 
limited, spoken vocabulary into text, 
and provide tactile displays and feed­
back to individuals both deaf and 
blind. 

Manipulator / controller: For in­
dividuals with severe motor impair­
ments, the use of remote actuators 
and powered artificial remote pros­
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theses (or robotics) to give them ma­
nipulat ive capabilities has been pro ­
posed. One of the difficulties has been 
the large number of signals that are 
required in order to control such 
robots or manipula tors . One role for 
microcomputers might be to help 
control these remote manipulators by 
developing and remembering com­
plex movement command strings for 
specific types of activities. These 
command strings could then be called 
upon by the user, using a small num­
ber of commands, thus allowing com­
plex motions to be made w ith reason­
able speed and ease. 

Information amplification (for 
motor impaired): The problem of 
slow information transfer is not re ­
stricted to the manipula tor / control 
field. In fact , its greatest impact is 
probably in the area of communica­
tion and writing. Here the speed with 
which one can transfer informa tion is 
crucial , and the demand for reason­
able speed is extremely high. A di f­
ference in speed by a fac tor of 4 or 5 
(the average factor for a motor­
impaired individual is around 10 to 
20) can make the d ifference between 
bei ng able to complete a day's work 
in a day and taking a week to accom ­
pli sh a day's work. Similarly, it can 
be the d iffe rence between being able 
to complete one's homework each 
night and being able to do one night's 
homework every week or two . The 
microcomputer can be used in a num­
ber of ways, however, to increase or 
amplify the amount of information 
that can be relayed with a given 
number of keystrokes or signals. 
Most of these techniques take advan ­
tage of redundancy in information 
transferred, but others are more in ­
volved. 

A simple example would be an 
abbreviation expansion routine tha t 
would allow an individual to abbrevi­
ate all commonly used words and 
greatly reduce the number of key­
strokes required to type out mes­
sages, programs, etc. The program 
would au toma tical ly expand the 
abbreviations as the user typed them . 
The abbreviations could represent 
commonly used words, mnemonics, 
phrases, sen tence~ , or entire blocks of 
frequent ly used information . 

Another technique would be to use 
a large word-base that could antic i­
pa te the word being typed, thus trun­
cating the process of spelling words 
out. This can be done based upon 
word and letter frequency . More 
elaborate schemes involve looking at 
idea-to-tex t or concept-to-text (or 
even concept-to-speech ) trans lation . 

Also being explored is a seman tic­
fea ture-based phrase/ sentence recall 
system in which three to five key­
strokes would define an entire sen­
tence (see "Minspeak" by Bruce 
Baker, page 186). Only about 60 keys 
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are involved, but their meanings vary 
as a consequence of the order in 
which they are pressed. Although this 
approach at first seems complex , a 
system like this may be necessary in 
order to provide the information 
amplification necessary to offset the 
severe information-transfer problem 
that many motion-impaired individ­
uals have. Advances in this field need 
not be limited to assisting disabled in­
dividuals either. 

Special control interfaces to other 
devices: A general method for in­
creasing the information-transfer rate 
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uses microcomputers to prov ide a 
special in terface between the d isabled 
ind ividuals a nd the device(s ) that 
they are try ing to control. T he pur­
pose of this specia l in terface would be 
to obtain the best possible match be­
tween ind ividuals' residual capabi li­
ties and the charac teristics of the sys­
tems that they are usi ng. 

Depending upon the severi ty of the 
physical handicap , these special inter­
facing techniques can take a variety 
of for ms . For severe ly disabled in­
dividua ls, single-switch input sys tems 
can be used; the microcomputer con­
tinuall y presents cho ices to the user 
un til the user responds by act ivati ng a 
switch . 

More common a nd effective , how­
ever, are various special di rect­
selection or encoding inpu t tech­
niques. For individua ls who have 
head contro l, screen-based opt ical 
headpointi ng schemes (similar to a 
long-range light pen) ca n be used. 
O ther individuals may use expanded 
and / or recessed keyboards . For those 
who are able to point but unable to 

poin t to a la rge enough a rray of ele­
men ts to represen t a full keyboard, 
sma ller arrays consisting of numbers 
can be used in an encoding fashion to 
specify the let ters, words, e tc. Effo r ts 
a re also curren tly being d irected 
toward cost-effective methods of 
usi ng the eyes, bo th fo r encoding and 

A special interface 
obtains the best match 

betw een individuals' 
residual capabilities 

and the characteristics 
of the system they are 

using. 

fo r direct se lection of items from a 
d isplay. All o f these approaches can 
be adapted in size and a rrangemen t in 
order to meet best the needs and 
capabil ities of specific individuals. 

Recrea tion and development aids: 
Disabled individuals can, of course, 
use microcomputers to play games in 

the sa me m anner as anyone else . Fo r 
individuals wi th severe physical or 
sensory disab ilities, however, micro­
computers ca n play a m ore ex tensive 
role than jus t recreation. Fo r exam­
ple, manipulation of objects a nd ex­
plora tion of env ironment importan t 
to development in child ren may no t 
be possible . A specially in terfaced 
mjcrocompu ter may be able to offset 
some of th is d isabil ity by provid ing 
children wi th a reliable means to con­
trol , expl ore, and manipulate ob jects 
ei ther in real space or on a video d is­
play . It may also allow ind ividuals to 
be able to move themselves a bout in 
space to gain new perspectives on 
their environments as well as to reach 
a nd act on the objects in it. 

Educational aids: In the educa­
tional field , a number of specific 
problem areas can be addressed in 
part by microcompu ters. One a rea of 
difficulty invo lves the slow ra te of 
response of severely physically d is­
abled ind ividuals . T his response ra te 
makes any remedial drill or practice 
session extremely time-consumi ng 

Pl SYSTE 

we·re offe ring you o ur SB-80 syste m in e ith e r 5 1 /4" o r 8" 
d isk drives , you r c hoice. ~ i ther way you r system comes 
with a full s ize (12" diagonal) non-gla re tilta bl e green 
screen with 24 li nes by 80 c ha racte r format. It s mu lti­
character se t offe rs blin king cursor. unde rl in ing , reverse 
video, a nd ha lf and ze ro intens ity. The mova ble. detach­
ab le keyboard has a nume ric pad with cu rsor contro l and 
funct ion keys. 

Nat1onw1de on·s, lo {Jl'tfi d~pOl rep r1u .s er vrco 

rfr raug n tho p1olossio11als ar INDES£RV 


• S ingle Board Technology • CP/ M® Operating Syste m 
• 4 MHz ZBOA CPU • 64K 200ns Main Memory 

• 8- lnch Dual Density Floppy Dr ives 
• 5 1/4- lnch Dua l Density Floppy Drrves 

• 2-Serial Ports • 2-Parallel Ports 
• 4-Cou nte r/T imers • Expandable 

For further information about th is lim ited offer callor wri te: 

Datal•Jeo1oni 
· CPI M is a rc91 sicr~ uaoern ark ~· Di g it al Re sea<ch. Inc. 

Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 0651 4 • (203) 288-2524 •Telex: 95601 4 
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The Ideal input device for the smal l 
system user. 
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.. 1 • . 

' ~ .. 

Ava ilable w ith s1 ylus or opli ona l cursor . 

Avai lab le w i lh op tional d isp lay. 

·u.s. Suggested retai l pr ice 

Th IP i it1zer 

Inexpensive input to your co mputer 

The HIPAQTM dig i tizer can be used for bo th converting graphic information in1 0 
d igita l va lues and as a menu. Ut i lizing ei ther the st ylus or the optional cu rsor. the 
operator can input graphic da ta into 1he computer by loca ti ng ind ividua l points on 
the digitizers 11 ·· x l l " (28cm x 28cm) act ive area. In the " st ream mode"' a conti n­
uance o f placemem s o f coo rd ina te pairs may be in put. 

No t a kit , th e HI PAD™ comes complete wi th bot h RS-232-C and paralle l interfac es 
and has its ow n bullt· in power source . The orig in is comple tely re loca tab le so coor ­
dinates may be posit ive or minus for a t rue refe rence val ue and overs ized material 
may by in pu t by simp ly resett ing the origin. 

Accurate positiona l informat ion , free form sketches, 
even keyboa rd simulation 

All can be ent ered us ing the mult i-face ted HIPAD™ dig i tizer. It s capab iliti es and 
low price make the UL l isted HIPAD™ a nat ural selection over keyboa rd entry , inac­
curate joysti ck s, or expensive approx ima ti ng light pens . It 's perfect for Inputti ng 
isometr ic drawings. schematics. X-rays. architect ura l drawings , business graphs, 
and many oth er form s of graphic informat ion , as we ll as crea ting your own graphics. 

Use it with Apple 11 w , TRS·80 Leve l II 1M , PET ™ or other 
popular computers 

The HIPAD's™ bu il t- in RS-232C and parall el 8 bi t interfaces make ii all 
poss ible. (For App le II order DT·11 A, for TRS·BO or PET order DT·11). 
Furt hermore, you ge t English or met ric sca ling . data lormat (Binary /BCD/ASCII), 
selectab le baud rates. and reso luti on o f ei ther .005" or .01 " . 

For comple l e inlormarron . co!l/ac r Hou s/ori. /11s1rumen1. P 0 Bo x 15720. Aust in . Texas 7876 1 
(5 12) 835·0900 For rus/i 11/era/ure reques rs , outside rexi.is ca ll loll free 1·800-531 -5205. For 
1eclrn1 cal rn l orm a11on ask for opera tor #5 In Europe conlac l Houston lnstrume!l/, 
Roches1erlaan 6. 8240 G1s1e1 Belgrum Phone 059127 74 ·45 Te le x Bau sch 81399 

INSTRUMENTS &SYSTEMS []VISION 
TM H lPAO is a t·ariemarl; or HOu&ton lns11 umen1 

TAS BO is a 1rad~m<H ·· or taf'dy Cori:<J •a11on 
APPLE 1.s a tra emark o1 Aoole Compv er Inc 

K>gether...vve'll create tornonuN. 
PET is a Had1}mori.. or ComlT'ooose B~1s 1 ness Mac hines Inc 

Ci rc le 48 for li terature. 

Clrc le 49 to have a represen tat ive call. BAUSCH & LOMB~ 
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MODEM

s1299s 

No other acoustic modem 
gives you all these fea­
tures at this low price. 

The MFJ-1232 Acoustic Modem gives you a 
combination ol features . quality and performance 
that others can 't match at this price . 

0-300 Baud, Bell 103 compatible. Originate/ 
Answer. Halt/full duplex. RS-232, TIL . CMOS 
level compatible. Use any computer. Casse tte 
tape recorder ports save data for reloading or re· 
transmission. 6 pole active fi lter handles weak 
signals. Carrier detect LED indicates adequate 
signa l strenglh for data recogni tion . Quality 
··muffs" gives good acoustic coupl ing, isolates 
external noise for reliable da ta transfer. Crystal 
controlled. "ON" LED. Aluminum cabinet . 110 
VAC or 9 volt batteries . 9x1 'hx4 In . 

Apple JI, fl Plus: software and cable for 
modem, MFJ-1231, S39.95. Plugs into game 
port. No serial board needed. 

~fl ~;.,e TIIA..t..IS.Yf..P_ ~fntt'.! l ,,,, 
~· ~· ... ... . 

It's like having 

an extra port 


MFJ-1240 RS-232 TRANSFER SWITCH. Swit­
ches computer between 2 peripherals [printer, 
terminal, modem, etc.). Like having extra port . 
Push but1on switches 10 lines (pins 2.3.4.5.6,8, 
11 ,15, 17,20) . Change plug or cable to substi tute 
other lines. Push bunon reverses transm it ­
receive lines. LEDs monitor pins 2,3.4,5,6,8,20. 
PC bOard el iminates wiring, crosstalk , line inter· 
ference . 3 RS-232 25 pin connectors. 7x2x6 In . 

sgggs MFJ-1108 AC POWER CENTER. 
Adds convenience , prevents data 

loss, head bounce. equipment damage. 
R11lay latches power off during power 
transients . Multi-fillers Isolate equip ­
ment . el iminale interaction, noise. 

I 
• 	 hash. Varistors suppress spikes. 3 

Isolated, switched socket pairs. One un­
switched for clock, etc. Lighted power . 
reset switch . Pop-out luse. 3 wire. 6 ft . 
cord . 15A, 125V, 1B75watts. Aluminum 
case . Black. 18x23.4x2 in . MFJ-1107, 
$79.95. Like 1108 less rel ay . 8 sockets, 
2 unswitched . Other models available, 
write for free specification sheet. 

Order from MFJ ancl IJy it. If not delighted , 
return within 30 days tor refund (less shipping). 

One year uncondlllonal guarantee. 
Order youri today. Call toll tree 800-647-1800. 

Charge VISA, MC . Or mail check . money order . 
Add $4.00 each for sh ipping and handling. 

CALL TOLL FREE .•• 800-647-1800 
Call 601-323-5869 In MS, outside continental USA 

MFJ ENTERPRISES 
INCORPORATED ' 

921 Louisville Road , Starkvllfe, MS 39759 
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(and therefore expensive in terms of 
personnel time, etc.). Microcom­
puters can be used to allow individ­
uals to practice lessons independently 
and at their own speed. 

Learning that involves manipula­
tion, such as might be found in chem­
istry, physics, and other sciences, 
presents another problem area . Here, 
microcomputers and computer-aided 
instruction can allow an individual to 
manipulate and explore ideas, con­
cepts, figures, etc., in structured but 
flexible ways. Such programs can 
allow severely physically disabled in­
dividuals to handle "flasks" and 
"chemicals" on the TV screen and 
carry out experiments and manipula­
tions that would otherwise be beyond 
their direct control. 

Another whole area for microcom­
puters in education would be their use 
not as direct teaching aids but as aids 
in providing fundamental facilities 
necessary for a meaningful and effec­
tive education. Examples of these aids 
for a "normal " Lndividua1 might be 
eyeglasses or a pencil and paper . The 
need to see, read and write, take 
notes , and do independent work are 
of course necessary capabilities for 
receiving an education within our 
current system. The severely physi­
cally disabled individual who has no 
ability to use a pencil and paper, to 
take notes, to write, or to do indepen­
dent work is at an extreme disad­
vantage. Microcomputer-based 
writing systems designed to provide 
the same flexibility as a scratch pad 
and pencil could be used to provide 
these individuals with the capabilities 
for appropriate and adequate partici­
pation in thei r educational programs . 

Finally, microcomputers can be 
used to teach fundamental program­
ming skills. Because of the many 
ways in which microcomputers can 
aid individuals with disabilities, and 
because of the direction in which 
many aspects of the employment 
world are heading, it is quite clear 
that microcomputers hold future 
vocational potential for disabled in­
dividuals, whether their vocational 
direction is in the computer field or 
not. Computer literacy and the abili­
ty to reconfigure or oversee the re­
configuring of computer systems to 

meet their changing needs may be ex­
tremely important capabilities for dis­
abled individuals to have. 

Communication aids: Because of 
the nonportability of microcomputers 
up to now, their use has been limited 
mostly to work-station types of appli­
cations. These applications include 
computer-aided writing and filing 
systems as well as work-station 
phone control and phone communi­
cations using the new speech-output 
capabilities. However, the stationary 
systems have not been able to mean­
ingfully address the conversational 
needs of individuals with severe 
speech impairments. 

The recent introduction, though, of 
portable and hand-held computers is 
opening up the potential for micro­
computers to move out of the sta­
tionary writing-aid category and 
begin to address the categories of por­
table writing / note-taking aids and 
conversational communication aids. 
Because of the fine motor control re­
quired, these portable units will find 
their greatest initial application for 
individuals having mild to moderate 
physical disabilities. When used as 
components within systems having 
other input techniques, however, 
they may also be used by individuals 
having more severe disabilities. The 
limited memory, 110 (input / output), 
and control capabilities of these sys­
tems are currently hampering their 
application in many areas. In time, 
the memory capabilities may greatly 
expand, but the l/O and control 
capabilities are generally not empha­
sized in a portable unit and may con­
tinue to present problems for awhile. 

The major barrier for using micro­
computers as communication aids, 
however. is the need for custom inter­
facing to achieve optimum speed . 
This usually involves the develop­
ment of special interfaces not com­
mercially available. As I will discuss 
in more detail later, the use of custom 
hardware in conjunction with stan­
dard computers can negate many of 
the advantages of using a microcom­
puter in the first place. Care must be 
taken, therefore , when making a deci­
sion between an adapted microcom­
puter and a specially designed aid to 
solve problems in this area. 
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Anadex s1LeNT,./"sc:1=uee ,·printers. 

Quietly goin our business. 


Now and then office nolse 
levels can go sky-high. But with 
Sil ent/Scr ibe - our new fami ly o f 
matr ix impact printers - you can raise ~............. 
your printer expectat ions whi le slgni f i ­
cant ly lowering your off ice noise level. 

How quiet is " si lent"? Si lent/Scribe operates at 
less than 55 dBA, which means that in rhe average 
office you may have to look at it to determine 

SILENTISCRl8e M ODHS 
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Features 
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wh ether it's pr int ing. 
And Si len t/Scribe 

is as easy to buy as it 
is to l ive with. You 
can select a variety 
of printing speeds, 
fo nts and l ine wi d ths. 
Some models pro­
v i de both draft and 
enh anced qual i ty 
copy . All mo dels 
have superb dot­
addressab le g raphics 

Also standard are sophisticated communi­
cati ons contro ls and protoco ls. flex ib le and 

easy-to -u se opera.tor contro ls. quick-change 
continuous loop ribbon cartridge. and universal 
inter faces that work w ith v irtua l ly a.ny computer 
sysrem. 

For fu l l details on how Si len t/Scr ibe can fit your 
appl ica t ion - qu ietly - contact Anadex today . You "ll 
find the un i ts attractively packaged, quality en­
gineered. modest ly priced . and avai lable now. 
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Rugged, simple, dependable. 

RCA Interactive Data 

Terminals as low as $236: .. 


Reliable, portable RCA VP 
3000 series Interactive Data Ter­
minals feature : video and audio 
output; color-locking circuitry for 
sharp color graphics and rainbow­
free characters; reverse video; 
tone and noise generator; 20 and 
40 character formats; resident and 

programmable character set; LSI video and microprocessor con­
trol. All have a unitized 58-key, 128 character keyboard with flexi­
ble membrane switches, plus the features of the ASCII key­
boards below. 

VP 3501 Videotex Data Terminal. (Shown) Built-in RF mod­
ulator and 300 baud direct-connect modem. Ideal for time sharing 
data base applications. Works with standard TV or monitor. Also 
has expansion interface and 16-key calculator keypad. As low 
as$265.'* 

VP 3303 Interactive Data Terminal. Similar to VP 3501, 
without modem or calculator keypad. Has selectable baud rates 
and RS232C/20Ma current loop interfaces. As low as $246." 

VP 3301. Same as VP 3303, without RF modulator. As low 
as $236.* 

. . . and RCA ASCII Encoded 
Keyboards as low as $49: 

RCA VP 600 series ASCII key­

boards feature: flexible membrane 

keys with contact-life over 10 mil­


J ..............


lion operations; unitized keyboards -=-····-----····=­are spillproof, dustproof with finger -···········-Cl-··········-~ 
positioning overlay and positive 
keypress; 2-key rollover circuitry; 
tone feedback; high noise immunity CMOS circuitry ; 5V DC oper­
ation and 58-key, 128-character keyboard, selectable "upper 
case only." 

VP 616. EIA RS232C compatible, 20 mA current loop and 
TTL outputs; six selectable baud rates. Standard keyboard plus 
16-key calculator. As low as $78. • 

VP 611. Similar fo VP 616 with 8 bit parallel output. As low 
as $59: 

VP 606. Same as VP 616, less calculator keypad. As low 
as $65.* 

VP 601. (Shown) Same as VP 611 , less calculator keypad. 
As low as $49.· 

To order, or more information call toll-free 800-233-0094. 

In PA, 717-393-0446. Or write: 


RCA Microcomputer Marketing, RCJI
New Holland Avenue, 
Lancaster, PA 17604. 

"OEM quantity prices. 
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Information resource / manage­
ment: Disabled individuals could use 
a microcomputer fo r information re­
source / management in all of the same 
ways that able-bodied individuals 
can. In addition to these uses, com­
puters can help physically or sensori ­
ly disabled individuals to access 
materials that would normally be dif­
ficult for them to handle in a number 
of ways. Sensory or, particularly, 
physical disabilities may prevent 
these persons from making effective 
use of notebooks, filing systems, 
calendars, dictionaries, phone lists, 
etc., due to their inability to quickly 
manipulate and scan these materia ls. 
Microcomputer-based systems with 
interfaces designed specifically to 
work with the individual's residua l 
capabilities can provide effective and 
efficient means of paralleling all of 
these functions . At present, most of 
these applications are in the area of 
user-generated information storage 
and retrieval , although in some cases, 
such as a dictionary, materials or 
databases are being developed for 
general use and dissemination . 

Security I monitoring systems: A 
major barrier to the ability of many 
disabled or aging persons to live inde­
pendently is the lack of effective and 
economical means to ensure their 
safety and the ability to summon 
help. Some ways in which a micro­
compu ter could aid in these indepen­
dent living endeavors would be 
through the provision of mechanisms 
for physically disabled individuals to 
control the locks and windows in 
their homes, emergency-call systems 
for individuals who have difficu lty in 
making a call or who are unable to 
speak, monitoring systems for per­
sons who could fall or in some way 
render themselves unconscious and 
unable to call for help, and medica ­
tion-reminder systems . 

A monitoring system could run pe· 
riodic checks and call for help if the 
individual does not respond to the 
system's queries. Reminder systems 
can be developed both to provide 
reminders as to when medication 
should be taken and to check whether 
certain actions necessary in the taking 
of the medication (e.g., opening the 
refrigerator ) have been done. Lack of 



Microsoft's RAMCardrMwith RAMDrive™ 
takes the Ylhir, click and wait 

outof the IBM PC. 
Solid State Disk. When you add the Microsoft '" 

RAMCard to your IBM'){, Personal Computer. you 

also add RAM Drive, which lets you use 

memory as you would normally use a 

disk. That gives you "disk access" 

that's typically 50X faster than 

disk. W ithout the whirring . 

clicking and waiting of mech· 

anical data access. 

Fast and easy. You simply 

desig nate a portion of 

memory as "disk." RAMDrive 

takes it from there, instruct ing 

the program to go to RAM rather 

than disk whenever data access is 

needed. The result is faster. smoother. 

no-wait computing. 

64K to 256K. You can start smal l. but think big. 

Start w ith 64 K and add Microsoft RAMChips ""' 

in 64K blocks. Or. buy the ful l 256K now. Either way. 

you get both RAM and "disk'' capabil ities . All in a 

sing le slot 

A complete subsystem. The RAMCard package 

comes complete w ith the memory board (64K. 

IBM is a registered lrademar · o1 ln1erna11onal Business Mach,nes Corp 
Microsoft . RAMCh1ps. R1\ 1Card. and RA1'vl D11ve are 1r~ciernar s o f 
Microso ft Corporation 

128K, 192K or 256K). documenta· 
t ion. a diskette which adds 
RAM Drive and. a ful l one year 

warra nty. 
M ore tools for IBM . Microsoft 

wrote PC-DOS, the standard operat­
ing system for the IBM Personal 
Computer. And Microsoft is first in 
providing a fu ll range of languages. 
applications programs and utilities 

for the I BM PC. The addition of RAMCard 
w ith RAMDrive is our way of saying that 
Microsoft wil l contin ue to offer more and 
better supported tools for the IBM PC. 

See for yourself. Ask your Microsoft or 
IBM PC dealer for a demonstration of both 
main memory and disk features ot the Microsoft 

RAMCard with RAMDrive. It's solid state memory 
you can also use like a disk. And it takes the whir. 
click and wait out of the IBM PC. 

BETTER TOOLS FOR M ICROCOMPUTERS 
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response to these reminders could be 
used as an alerting signal to the moni­
toring / call system, which could, in 
tum, summon aid. 

Cognitive and language-processing 
assistance: Congenital or acquired 
conditions often leave an individual 
with impaired cognitive processing. 
In some cases, it is a general process­
ing deficit, as in mental retardation. 
ln other cases, it is a specific dysfunc­
tion of a particular process, such as 
short-term memory or the ability to 
program speech or remember names. 
The greatest obstacle to identi fying 
effechve applications of microcom­
puters in these areas is the limi ted 
knowledge abou t the processes and 
remediation methods in general. The 
prospect of microcomputer-based 
cognitive prostheses is still beyond 
the current state of the art bu t not 
beyond the imagi nation . The use of 
microcomputers in remedia ti on, 
however. may be much closer and 
more realistic, especially in areas 
where extensive drill and practice are 

associated with the remediation pro­
cess. 

Providing Standard Functions 
As I sta ted previously, it is impor­

tant for disabled individuals to be 
able to use microcomputers for the 
same purposes as everyone else does. 
These purposes include word process­
ing, computer games, computer­
aided instruction, control (i ncluding 
environmental control in both the 
home and job si te ), financial plan­
ning, management, and general com­
puting. In some cases, the disabled in­
dividual may use these standard 
capabilities (e.g., word processing) to 
help offset specific disabilities (e.g ., 
inabili ty to use a pencil). More and 
more, however, individuals need to 
access the standard computer pro­
grams because computers are an in­
tegral part of their education or jobs. 
As our society in general incorporates 
the use of computers into every facet 
of daily living, access to them is be­
coming more and more essential. 

Heyes Microcomputer Products Inc. 58l5 Po1><"<r.. Comers Ea5l, Notctoss. Goor~i• 30092140•J ••9·S791 
t-li'!lytt.s S~ack rs a uadem&rlo: ol Ha)'9S Microoompuler Pmducts. inc,
© 1991 Hoyos Ml:tocomQ<Jler Prod.,cl.$, 10<.Soloonly ., 1h< U.S.A. 
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In order to provide disabled in­
dividuals with the ability to run stan­
dard software programs, transparent 
modifications that can circumvent the 
individual's particular disabilities 
need to be developed. (The word 
transparent is used here to refer to a 
technique that is invisible to any stan­
dard software programs-that is, 
modifications cannot be detected by 
any piece of standard software when 
this technique is used. ) A completely 
transparent modification does not in­
terfere with the standard program in 
any way . Similarly, the standard pro­
gram cannot interfere or negate the 
modification. A few examples of 
transparent modifications may be 
useful here. 

The simplest example of a transpar­
ent modification is a weight on a 
hinge that can be tipped to hold down 
the shift key. This mechanical modifi­
cation can allow a one-handed or 
one-fingered (or headstick) typist to 
enter shift or control characters on 
the keyboard. There is no way for 
computers to tell in what manner the 
individuals are entering data, and any 
programs will run without modifica­
tion. 

A somewhat more flexible modifi­
cation may be the use of a keyboard­
emulator module, which would be in­
serted into the computer between the 
keyboard and the main computer 
board. Electrically, this keyboard 
emulator would look exactly like the 
standard keyboard. As a result , it 
would be impossible for the processor 
(or any software) to tell that the 
signals coming to it were not coming 
from the computer's keyboard. 

The keyboard emulator would 
have a connector on the side that 
would accept RS-232C serial, paral­
lel, or any desired signal format and 
inject the characters received into the 
computer as if they were typed on the 
keyboard. In this manner, persons us­
ing any one of a large number of spe­
cial communication or control aids 
could directly control the computer 
as if they were typing on the key­
board. 

Because the special communication 
aids can be custom fitted to the in­
dividual, they can be selected to op­
timize the individual's physical con­
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trol and communication rate. One in­
dividual might be usi ng a "brow 
switch" and a special scanning dis­
play. Another individual could be us­
ing a light-beam headpointer . Still 
anotqer might use Morse code or 
some other encoding system that re­
quires the individuals simply to look 
at the characters they want on a dis­
play. 

The outputs from these displays 
would then be fed into the keyboard 
emulator and then _into the computer 
as "input from the keyboard." Such 
an arrangement would be completely 
transparent and allow these individ­
uals to utilize any software controlled 
from the keyboard. (Game-paddle 
emulators can also be used to access 
other programs .) 

In order to allow use of the com­
puter in its normal fashion, most key­
board emulators also accept input 
from the keyboard and pass it along 
to the computer as well. Thus, with 
the keyboard emulator in place, the 
computer can be used in the standard 
way by disabled individuals. 

Equipping one or more computers 
in a classroom with such keyboard 
emulators wouJd allow disabled in­
dividuals with special communication 
aids to access and utilize the same 
educational programs and course­
ware as the other members of their 
class or school. Similarly, if a com­
pany had a terminal with an emulator 
installed, the terminal would be 
usable by disabled as well as able­
bodied personnel without any modifi­
cation to the company's systems or 
software. Because the module plugs 
in between the keyboard and the pro­
cessor, it can also be removed at any 
time (and the keyboard plugged back 
into its normal slot ) for testing or 
maintenance of the computer or ter­
minal. Smart keyboard emulators can 
also be plugged into themselves to 
run self-diagnostics. 

Another transparent modification 
deals with output rather than input: a 
special audio .screen is connected to 
the computer's bus; instead of creat­
ing a video image, however, it has a 
special flat tablet that lies on the table 
beside the keyboard. As blind in­
dividuals move the cursor ar.ound on 
the tablet, they can cause the tablet to 
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read out the words or letters their 
hands are "over." ln this fashion, 
blind people can easily scan the 
screen and have it read off the con­
tents in any random order they 
desire. Because they can move their 
hands around on the tablet, they can 
also get a "special feel" for the infor­
mation. Because it is impossible for 
the main computer (or its software) to 
tell that this system is in place or in 
use, any software that uses the video 
display and pronounceable characters 
can be used by the blind individual. 
Thus, an individual would be able to 
access and use most standard soft­
ware without modification. 

It 's obvious, of course, that pro­
grams that use a video display are 
designed for individuals who can see. 
The screen presents information to 
the user in a parallel format-that is, 
the information on the entire page is 
presented to the user at one time. 
Blind individuals using the above 
modification would be able to "see" 
the screen only a word or a character 
at a time. This would be equivalent to 
sighted persons trying to read and 
make sense out of words on a screen 
by looking at the screen through a 
soda straw (a character at a time) or a 
small tube (a word at a time}. Al­
though they could figure out what the 
screen said, the effectiveness of the 
visual display is decidedly decreased, 
and the organization and presenta­

tion of much of the information on 
the screen may be far from optimum 
for this type of "serial" input. 

For this reason, programs written 
specifically for use by blind individ­
uals use considerably different 
strategies for organizing and present­
ing information . Thus, although the 
audio-screen technique just described 
does provide access to standard soft­
ware for blind individuals, it does not 
give them equivalen.t access to that of 
sighted individuals; nor does it give 

The audio-screen 
technique doesn't 

give the blind 
equivalent or even 

optfmum access. 

them optimum access. Unfortunately, 
the software that has been optimized 
for use by blind individuals is an ex­
tremely small fraction of the software 
generally available. It is likely we will 
see the amount of this software in­
crease with little improvement in 
quality. As a result, such non­
optimum approaches as the audio 
screen will play an increasingly im­
portant role . 

In the design of aids for the dis­
abled, insights into the practical 
aspects of using special modifications 
(such as that gained by the tube 

analogy above) can provide program­
mers with a much better understand­
ing of the problems they are trying to 
solve and can lead to design of much 
more effective special modifications. 

Semitransparent Modifications 
Hardware intervention is almost 

always necessary to achieve full 
transparency. Hardware intervention 
ensures complete transparency but 
comes at a higher cost. As a result, a 
number of strategies, termed semi­
transparen.t, have also been devel­
oped to work with some but not all 
software. 

Some of these techniques take the 
form of special software routines that 
are hidden in infrequently used por­
tions of memory. Vectors within the 
operating system are reset to cause 
the computer to access special 
pointers instead of the normal key­
board-servicing routines. These pure 
software routines are often loaded 
from disk into the computer just prior 
to loading the standard program. ln 
some cases, the routines may be auto­
matically loaded when the computer 
is turned on. The individual can then 
use the special routine to select and 
run other programs. 

The major drawback to modifica­
tions of this type is that they usually 
rely on poin ters that may often be 
reset when more sophisticated or 
complex programs are loaded into the 
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computer . In addition , many of the 
more advanced programs consume all 
of the available memory space, total ­
ly wiping out such special programs . 
In some cases, special programs can 
be hidden in ROM {read-only mem ­
ory), and special strategies can be in ­
corporated that all ow them to con­
tinually retake control of the com­
puter even while more complex pro­
grams are being run. However , this 
approach again requires the use of at 
least some special hardware . 

Examples of purely software modi­
fications are the programs written by 
Peter Maggs at the University of Illi­
nois, Champaign-Urbana (see refer ­
ence 1) to provide a voice output of 
video-screen contents (using a variety 
of speech synthesizers). An example 
of the ROM-based approach is the 
adaptive-firmware card developed by 
Paul Schwejda for the Apple II {see 
"Adaptive-Firmware Card for the 
Apple II" by Paul Schwejda and 
Gregg Vanderheiden, page 276; 
see also reference 2). In the case of the 

adaptive-firmware card, the modifi­
cation is essentially transparent to 
most programs except those that have 
critical timing loops around keyboard 
input routines (the adaptive-firmware 
card "steals" the microprocessor dur­
ing these periods). 

The SHADOW / VET voice-entry 
terminal for the Apple (by Scott In­
struments) is another example in this 
category. The SHADOW / VET allows 
total control of the Apple using voice 
commands. Except for programs that 
involve critical timing loops around 
input routines, the SHADOW/ VET 
can be used instead of the Apple key­
board fo r all opera tions even inside 
protected programs such as Visicalc. 
(Some keyboard use is necessary dur­
ing ini tial voice programming of the 
unit.) 

Multilevel Program Processing 
and Multitasking 

In addi tion to the transparency 
problem, designers must understand 
two other concepts that are important 
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to the development of many micro­
computer-based assistive systems, 
particularly for extremely motor-im­
paired individuals. The first concept, 
multilevel program execution , refe rs 
to the ability of programs to be 
stacked so that the output of one pro­
gram serves as the input to the next 
(for example, a special one-switch in­
put program feeding a communica­
tion / spelling acceleration program 
feeding a standard text editor or other 
standard program ). Multitasking 
refers to the ability to jump back and 
forth between different program 
while keeping all programs active in 
memory in the computer at the same 
time {see reference 3). 

The need for multilevel program 
execution stems from practical con ­
straints in the deve lopment of pro ­
grams for disabled individuals. If you 
had unlimited funds and time, you 
could develop a single program which 
contained all of the following: 

• input routines (one-switch scan­
ning, Morse code, optical headpoint­
ing, etc.) 
• acceleration techniques (abbrevia­
tion expansion, word / phrase capabil­
ity, word prediction, etc. ) 
• function programs {text editing, 
spreadsheet programs, games, educa ­
tional programs, etc.) 

Similarly, if all of the software 
were to be written by one group at 
one univers ity (or company or reha ­
bilitation center), then the software 
could be written in compatible mod­
ules that could simply be linked to­
gether to form the configuration 
desired by a given individual. 
Because neither of these proposals is 
practical, especially in light of the ex­
treme variety of programs and func­
tions that would be required on the 
third level, some type of program 
nesting is going to be required. 

The need for multitasking can best 
be seen by first imagining an average 
person sitting at his desk, working on 
a problem, when the phone rings. He 
turns and answers the phone. The 
caller, a colleague, is asking for infor­
mation for a project she's working 
on . Whi le on the phone, the person 
pulls out a fi le, runs off some calcula­
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tions , and makes some notes based on 
feedback from his colleague. He then 
hangs up and goes back ·to his writ­
ing. 

A severely physically disabled in­
dividual who uses an assistive micro­
compu ter-based system would need a 
multitasking capabil ity to accomplish 
this. First, he would have had to sus­
pend what he was doing (without de­
stroying it or waiting to update and 
store it ) before answering the phone . 
While on the phone, he would need to 
access his information system, use his 
writing system to make notes, and 
use some computing capability before 
hanging up the phone and reentering 
the program he had suspended as the 
phone rang. During the process, he 
would need to enter and exit from 
several programs and routines with­
out losing his place in any of them, 
th us requiring multitasking. 

As with the multilevel program, 
this problem would not exist if it were 
possible to write a single, all-encom­
passing program for each individual. 
The program could then be written to 
allow suspension of activity and 
jumps from one section to another . 
This approach, however, would no t 
allow the individual to take advan­
tage of any of the standard software 
constantly being written and up­
dated . It would also deny him access 
to the programs being used by his 
peers, as well as programs that may 
be necessary for him to access as part 
of his education or employment. 

Approaches to the Multilevel 
and Multitasking Problem 

Although current microcomputer 
operating systems do not allow multi­
level and multitasking activi ties, 
more sophisticated operating systems 
are con tinually being developed . 
With the increasing memory and pro­
cessor capabilities of the newer gener­
ations of microcomputers , designers 
can begin to consider the develop­
ment of special versions of opera ting 
systems specifically designed to allow 
these types of multilevel and multi ­
tasking operation. 

If the systems were configured to 
look like one of the many standard 
operating systems from the outside, 
they could in fact run standard pro­

156 xptember 1982 © BYTE Publi<•tioru Inc Circle 4 71 on Inqu iry card . 



' I 

' ~-; . ·~ 
TAKE YOUR APP E11®TO THE UMl"F W~h ~j:.aarth 
Dimension <Super Drive™• - the totally compatible 51/.i" 
drive that takes your system farther, faster . . . with 
read/wri te electronics so advanced that reading errors 
are virtually eliminated ... with a track zero microswitch 
that keeps boot and track access smooth and quiet ... 
with the ability to read half-track software and up to 
143,360 bytes ot DOS 3.3®... with similar performance 
on DOS 3.2.1®, Pascal®, or CP/M operating systems. 
And, the disk enclosure mates perfectly with APPLE 
cabinetry. Suggested retail price: $329.00 (dealer 
quantity discounts available). 
' ulillzes sremens 100.5 mi:ctianics 

> 'I ... 

TO TAKE YOUR SYSTEM EVEN FARTHER - Fourth Dimension 
Systems now offers these other APPLE®-compatible 
products: 
• 	Switch selectable 35/80 track Dual Super Drive"'. 

Available soon, 12 megabyte capacity drive. 
• 16K RAM card • Parallel printer interface 
• ZBO card • 80 x 24 video card 
Call or write for specifics and pricing information. 
EXTENDED WARRANTY - Fourth Dimension Systems 
otters a 12-month parts and labor warranty at no cost 
to you. 

EXCLUSIVE DISTRIBUTORS: 
Advanced Computer Products. 1310 "B" E. Edinger. Santa Ana. CA 92705 (714) 558-8813 
Electronics Associates, 5808 l ord Harrison Ct .. Virginia Beach. VA 23464 (804) 420-2361 
Floppy Disk Services. Inc.. C.N. 5212 Princeton, NJ 08540 (609) 77Hl374 

CONTACT: Fourth Dimension Systems, 3100 W. Warner Avenue, #7/Dept. 1. Santa Ana, CA 92704 (714) 850-1228 
APPLE. Af'PlE JJ, DOS l2.1 and DOS J.J are registered trademarks ol Apple Compu ter. Inc. Pascal is a trademark ol UCSD. CPIM is a regisiere!d !rademark ot Oigilat Research. tnc. 



THE ULTIMATE 

CORDLESS PHONE 


• Have you ever fell "tied down" to the phone in your office, or at home . .. expect· 
Ing that Important call? 

• How many 	times have you made a mad dash for the phone ... only to lind it's 
slopped ringing? 

• And what about those occasions when you were simply too tar away to hear it 
ring? 

Compare Our Price 
and Quality 

Only 5 189°0 

(includes shipping & insurance) 

INTERSTATE PHONE REMOVES 
THE CORD 
. . . and you have freedom of phone 

movement like never be fore ! Your 
phone goes where you go! Take it 
from room to room - - anywhere in 
you r off ice . Take a bre ak in the 
pat io , pool or garden . Work way out 
in the garage . basement or drive · 
way . The Inters ta te Phone is the re 
at you r side . 
EXTENDED RANGE 
He re is t ruly the ult imate in cord · 
less phones . The Interstate Phone 
has unbe lievable sound fide lity ­
with an ex tended range of up to 600 
feet. The entire unit - 10.5 ounces 
- attaches lig htly and easily to a 
be1t. or s lips in to a pocket. Yet you 
can rece ive or place cal ls !o any cor· 
ner of the world . 
YOU OWN IT 
The Interstate Phone is whol ly in­
dependent o l the phone company . 
Even its instal lat ion . FCC reg istered 
and U.S . Government approved fo r 
direct connection to any existing 
phone jack . Ins ta I lat io n and month­
ly charges are e liminated . 
STILL MORE FEATURES 
The Inters tate Phone un it Inc ludes 
every thi ng you need : Phone • base 
stat ion • compat ibility with a ll 
rotary or pushbutton sys tems • 
easy insta llat ion with standard 
phone jacks. 

MEMORY SYSTEM 
The las t num ber called is stored in 
the memory and is automatically 
redialed - just push one butt on ­
great to reach foreve r busy numbers 
- saves redia ling a st ri ng of codes. 
BATTERY RECHARGING CORD 
St ill anot her Int ersta te Phone ex · 
cluslve! A great new way to keep 
your phone charged - wit h no need 
to ret urn it to its base un it. A charge 
cord is provided , to plug int o any AC 
outlel in the house . Wh ich means 
the base can be tucked permanen tly 
out of sight AND the pho ne is 
anyw here you wan t it - being 
charged . 

GUARANTEE sat isfaction is complete· 
ly guaranteed ! Use th e Interstate 
Phone for 15 days in y0ur of fice , or 
home . Nol pleased? You owe nothing 
- not even an explanat io n . Just 
return for comp lete, prompt refund . 
P lease note : Equipmen t used tor 
busi ness purposes is tax deducti ble . 
Yo u have everything to gain , and 
noth ing to lose (in tact , you'll wonder 
how you ever got along without one). 

YES The Cordless telephone is the sound answer for me 

Please send me _____ uni ts at only $189.00 eac h 

(Calif ornia residents , please add 6% sales tax) 

Tota l $ enc losed . 


NAME 

grams along with special-function 
programs. At present, such "super 
operating systems" do not exist. 
Moreover, it would take a fairly high­
capacity machine to successfully im­
plement such a system. The bulk of 
the microcomputers being secured 
and supplied for disabled individuals 
today are of the much more limited 
variety. In addi tion, the software that 
the disabled individuals must access 
for their education or employment is 
also implemented on computers that 
do no t have multilevel and multitask­
ing capabilities. An alternate ap­
proach therefore is required that can 
be implemented now with the existing 
systems . 

A Dual Central Processing 
Unit Approach 

Although a true multilevel, multi­
tasking capability is not currently 
possible on smaller computer sys­
tems, a reasonable approximation of 
one can be achieved using dual , 
nested computers. In this configura­
tion, one computer would be used for 
the input and information accelera­
tion programs as well as some special­
function routines . A cable would con­
nect this first computer to the key­
board (or keyboard emulator) on a 
second computer. The second com­
puter would be used to run the stan­
dard software programs (the func­
tion-level programs). 

Because the first computer would 
control the second computer through 
a keyboard emulator, any standard 
software programs could be run on 
the second computer without modifi­
cat ion . At first glance, using two 
computers appears to be a brute-force 
solu tion; it is, however , the most flex­
ible and straightforward method for 
dealing with many of the problems­
and, in most cases, the least expen­
sive. 

Because the function-level pro­
grams would run on a separate com­
puter, they would not require modifi ­

ADDRESS 

CITY ------ ­ STATE ----- ­ ZIP ____ 

SEND TO: INTERSTATE TELEPHO NE 
18210 Sherman Way , Reseda, Ca 91335 

cation and could be written in any 
fashion and in any language. Because 
the enti re first computer would be 
ava ilable for these programs, they 
could be written in a high-level lan­
guage, thus lowering the cost to de­
velop these special programs. Modifi­
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cations of these special programs for puter is chosen , the software avail­ and aids. They are also opening up 
specific individuals would be much ability for the first computer is not the rehabilitation engineering field to 
easier, and complex input routines important, because it will be running an entirely new group of individuals 
and data structures could be used to only the special input routines. It is (programmers, etc.) who previously 
optimize the specific user's control the second computer that would be were unable to directly contribute 
and rate of input . This approach selected to match the standard soft­ due to the high overhead required in 
would also be much easier to modify ware packages desired by the disabled parts and equipment. Whereas work 
and adapt over time to match the in­ individual. on custom electronic aids usually re­
dividual's changing abilities and quired that an individual be part of a 
needs (see reference 4). Conclusion research team at a center, practical 

If two identical computers were Microcomputers are providing solutions can now be created with 
used in a dual, nested computer ap­ existing rehabilitation engineering little or no hardware components 
proach, the user would have a built­ programs and firms with valuable other than the standard microcom­
in hardware backup capability. If new tools in the development of spe­ puter system and accessories. This is 
either computer went down, the other cialized communication techniques particularly true for special-function 
could be put into the input-level posi­
tion. If the input-program package in- ,..------------------------------­

eluded some basic-function capabili­
ties, the user would have at least a 
rudimentary system that could be 
used during the repair of the faulty 
computer or component. 

It is more likely, however, that the 
two computers would not be identi­
cal. The system is designed so that the 
two computers do not need to be the 
same make, brand, model, or size. As 
a result, the first computer could be 
implemented on an inexpensive com­
puter selected to provide only the 
capabilities necessary for the "first­
computer" functions. This computer 
could then drive a much more expen­
sive computer, which would be 
selected based upon the standard soft­
ware programs the individual wanted 
to use. 

In fact, the first computer could ac­
tually be used to control several dif­
ferent second computers in different 
environments (an Apple II at home, 
an IBM at work, and an Atari 400/ 
800 when playing games with 
friends). In one system being devel­
oped at the Trace Center, University 
of Wisconsin, an Atari computer is 
being programmed to function as a 
high-speed, screen-based, optical, 
headpointing input system with 
abbreviation expansion and dic­
tionary lookup capabilities. The sys­
tem can then feed into a wide range of 
second computers (including IBM, 
Apple, and Radio Shack) using key­
board-emulator modules. In one case, 
the first computer (the Atari 400) 
costs less than many of the interface 
cards or accessories for the second 
computers. No matter which com-

Dealers and OEM Inqu iries clrcle 294 . All other Inquiries circle 295. 
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programs deve loped to meet specific 
needs of d isabled individuals. 

The problem of providing trans­
paren t access to microcomputers (and 
thus a llowing access to the vast world 
of standard software) usually requires 
some type of hardware in tervention . 
With the adven t of keyboard emula­
tors and the use of d ual, nested 
compu ters, even this activity prom­
ises to be re turned soon to the more 
readily accessed and duplica ted world 
of software. As a resu lt, the im­
mediate future promises to be an ex­
tremely exciting and productive 
period, which wi ll see rapid advances 
in the development of bo th specia l­
functio n programs and new strategies 
to ensure the comp lete access by dis­
abled individuals to the world of 
microcomputers. 

If this access can be assured, then 
the fu nctional d isabi lities currently 
experienced by these individuals 
should decrease markedly as our 
society moves more and more into 
the electronic information age. If we 

fail to ensure access to our com puter 
and informa tion-processing systems 
for d isabled indiv idua ls , our progress 
in to the electronic information age 
will instead only presen t new bar­
riers. 

With good communication among 
the new group of individuals enteri ng 
this field , the existing rehabilita tion 
personnel, and most importan t, the 
disabled individuals themselves, the 
amount of truly u eful softwa re can 
be maximized a nd many existing bar­
riers reduced. It may even be possible 
to effectively eli minate some disabili ­
ties in the same way that eyeglasses 
have elimina ted what would other­
wise be a visual handicap for many of 
us. A possible example of this would 
be the elimination f the writing hand­
icap currently experienced by many 
persons with mild to modera te ma­
nipul ative difficul ties (due to a 
physical disabi lity or severe arth ritis) 
through the development of very ef ­
fective and portable text-editing sys­
tems. Although in itially wri ting speed 
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migh t be slower, the incorporation of 
a bbrevia ti on expansion and other ac­
celera tion techniques would increase 
speed and give the added benefit of 
perfect penma nship . • 
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A New Horizon for Nonvocal 

Communication Devices 


Using the Panasonic Hand-Held Computer As a Personal, 

Portable Speech Prosthesis 


Perhaps the greatest potential of 
personal computers is for people wi th 
severe physical disabili ties . The 
power, flexibility , low cost, and 
ava ilabil ity of these machines make 
them natural tools fo r people whose 
physical limitations restrict their ac­
tivities. 

In this ar ticle, we will describe how 
to use the new Panasonic Hand-Held 
Computer (HHC) as a personal and 
portable communicat ion device. We 
have focused on its use by individuals 
who have expressive communication 
impairments due to physical disabili ­
ties. Expressive communication in­
cludes all of the methods we use to 
make known ou r needs, concerns, 
and crea tive though ts. The most ob-
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R elt ab i l ita tion En gi neering Cc Pit er at 
T11fts - New England Medical Cenla. Richard 
Foulds is Assistm1t Professor of !~e l11i biliti< tio 11 

Medicine arul Dir ctor of Reh nbilitnlio 11 
Engi11eeri11g at Tllfls- New E1igland Medica l 
Cr>n ter. 

Acknowledgment 
Th e wo rk in tl1is p<1prn lias beePJ supported al 

llri! Rehab ilita tion Engineering Center 1111der 
Gran/ G00820004'1 from lh<' Natiom1/ /11s/it11/e 
of Handicapped R~senrclr of tl1e U.S . Depart­
ment of Education. 

166 S.p~mb..r 1962 © BYTE Publiu tions lne 

Patrick Oemasco and Richard Foulds 
Tufts- New England Medical Center 

171 Harrison Ave., Box 1009 
Boston, MA 02111 

vious is the power of speech ­
something which most of us use as 
our primary means of communica­
tion. Other expressive skills, such as 
handwriting and typing, come in to 
play as well. 

Typical of those who may have 
communication impairments are 
large numbers of people with cerebral 
palsy. This form of brain damage oc­

Single-purpose 

communication devices 


are effective 

but very costly. 


curs around the time of birth and 
results in a lifetime disabili ty. A 
sma ller group of people are com­
mun ication-impaired as a result of 
amyotrophic lateral sclerosis (ALS, 
commonly known as Lou Gehrig's 
disease), which is a progressive 
neurological disease . Those who have 
suffered a stroke in the brain-stem 
area may also have communication 
impairments. 

In general, these people often can­
not produce intell ig ible speech or legi­
ble handwri ting. But it is important 
to note that communication im­

pai rmen ts are not a reflection of 

cognitive abilities. Each of these peo­
ple has normal li nguistic and intellec­
tual capabil ities. 

Alternative Communication 
A great deal of work on behalf of 

people who have communicat ion im­
pairments has been done over the last 
decade, and several well-designed 
devices have been marketed for their 
use. Recently, the Apple II and the 
T RS-80 computers have been put to 
use as aids fo r the physically im­
paired. The growing interest in com­
munication devices is undeniable; in 
the Johns Hopkins First Annual 
Search for the Application of Per­
sonal Computers and the Handi­
capped, 27 of 99 entries dealt with 
communication-device concepts. 

A moderate number of ded icated, 
sing le-purpose co mmunicat ion 
devices have been built. These are 
typica lly microprocessor-based wi th 
some form of printout and display, 
and possibly a synthesized voice. 
Sizes, weights, and battery-life of the 
devices can be tailored to the needs of 
the disabled to aid in portability. 
They can be packaged to fit on a 
wheelchair and to withstand tests of 
rugged and continuous use. 

But these devices have drawbacks 
as well. Their cost is necessaril y high. 
low-volu me production cannot 
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(never see "out of memory'')
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• Virtual Memory (never see "out of memory") 
Every cell on the spreadsheet can be used. 
Don't be misled, other spreadsheets tell you 
how "big" the matrix is. but you can only use 
a very small portion. With ScratchPad's virtual 
memory feature you can use EVERY CELL! 

• Consolidation (not just merging but also 
combining spread-sheets) This makes 
ScratchPad almost three dimensional. 

• Unlimited Screen Splitting 

• If/Then 
• Merge 
• Unlimited Title Locking 
• Long Strings Supported 
• Help file 
• Variable column width 
• Built in financial functions 

• Built in math functions 
• Variable formats 
• Automatic and selective recalc 

• Interface to Stats-Graph graphic package 

• More 

For virtually all CP/ M, CP/ M-86, and MS 
DOS compatible systems, including 
the IBM PC. 

Available from fine dealers everywhere, or 
directly from SuperSoft. 

Requires: 44k 
Scratch Pad: $295.00 
Manual Only: $ 15.00 
Japanese Distribution: 

ASR CorPoration lnternalional 

3-23-8. Nishi-Shimbashi. Minato-Ku. 

Tokyo 105. Japan 

Tel (03) 437-5371 

Telex. 0242-2723 


CP/M is a registered trademark of Digital Research. VisiCalc 
is a registered trademark of Visi-Corp. SuperCalc is a registered 
trademark of Sorcim. CalcStar is a registered trademark 
of Mfcropro. 



Photo 1: Tl1 e Panasonic Hand- Held Co111µ11ter (HHC) along with some of th e available 
accessories. The HHC is i 11 th e lower rig/it . Clockwise. the accessories are t/1e 110 
driver. tlie RS-232C µor /, the addit ional BK-byte RAM module, a11d the uideol te levi· 
sion adapter. 

possibly compete with the economics 
of large-run production. Distribution 
and service present additional prob· 
lems. Products with limited use can­
not support extensive field-service or 
local-service organizations. Repairs 
are often done at a central location 
that may be inconvenient for many 
users. 

The personal microcomputer with 
its widespread availability offers an 
interesti ng alternative to single­
purpose communication devices. 
Software communication aids are 
easily distributed on floppy disks that 
run on existing hardware . Thus the 
basic hardware cost is lower because 
of the economics of scale. By using 
standard microcomputer components 
such as game paddles, digitizing 
tablets, keyboards, voice recognizers . 
and so on, input to the personal com­
puter can be configured to accom­
modate the existing abilities of the 
disabled person . 

The personal computer's size is one 
drawback; mounting an Apple II on a 
wheelchair is impractical. And even if 
you did, it consumes too much power 
to be battery operated. While the per­
sonal computer is an excellent table­
top communication device and 
teaching aid , it does not meet the 
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voice replacement requirement of the 
disabled person. 

The Panasonic HHC 
An article in BYTE (G. Williams 

and R. Meyer, 'The Panasonic and 
Quasa r Hand -Held Computers, " 
January 1981 , page 34) describing the 
new HHC marketed by both 
Panasonic and Quasar stimulated our 
interest. The computer seemed to be a 
bridge be tween the single-purpose 
portable communicator and the flex i­
ble , less costly personal computer. 
The HHC is portable enough to 
qualify for wheelchair mounting and 
is generally available at a reasonable 
price . 

The Panasonic HHC represents a 
significant advance in personal com­
puters. The system consists of a main 
unit with a 6502 processor, RAM 
(random-access read / write memory), 
ROM (read-only memory ) monitor , 
ROM sockets, keyboard , liquid-crys­
ta l display (LCD ), and an ex terna l 
bus connector. Additionally, there 
are several peripherals including an 
RS-232C interface, RAM modules, 
video driver, cassette interface, 
printer (only recently available), and 
modem (see photo 1). 

Two or more peripherals can be at­

tached to the main unit with the l/O 
(input / output) driver . If only one 
peripheral is used, then it can be con­
nected directly to the main unit. You 
can create and run Microsoft BASIC 
(MBASIC) programs. The HHC can 
also run SNAP (a derivative of 
FORTH) programs. SNAP programs, 
however, must be written and de­
bugged on a separate development 
system . The working program is then 
loaded into a PROM (programmable 
read-only memory) and executed in 
the HHC. The HHCs operating 
system is written in S AP. 

Our goal at the Rehabilitation 
Engineering Center at Tufts Universi­
ty , which focuses on technology as it 
relates to expressive communication, 
was straightforward: to see how close 
we could come to reproducing the 
valuable features of the single-pur­
pose communication devices by using 
the Panasonic HHC. 

Design Considerations 
Engineers working on solutions to 

communication problems of disabled 
people must, of course, work around 
an individual 's existing physical 
abilities to generate communication. 
In many instances the disabled person 
has sufficient manual coordination to 
touch a number of keys. If 27 keys 
can be conveniently reached, the en­
tire alphabet and space bar can be 
used to make words. If more keys can 
be reached, their functions can be ex­
panded to include common words or 
phrases. We call this one-to-one cor­
respondence (one key for each entry) 
a direct-selection method. lt is not 
much different from typing. Typical­
ly, in this case, a disabled person will 
use one finger or a headstick (a wand 
attached to a helmet) rather than all 
10 fingers. 

Sometimes. however . the desired 
vocabulary exceeds the number of 
keys or switches that can be easily 
pressed by the user. In extreme cases, 
only one switch may be accessible . 
For instance, the user's only con­
trolled movement for purposes of ac­
tivating a switch may be the kick of a 
foot. When the user has such a 
limited selection capability , an alter­
native presentation of the alphabet 
and vocabulary must be found. 
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Two Great Languages!

Two GreatCompilers! 


Required by the Department of Defense 
for all its programming. Ada is a highly 
structured, sophisticated language, wel l 
suited to both applications and systems 
programming. 

SuperSoft Ada is a native code, fully 
recursive, two pass compiler which gener­
ates ".COM" files. While currently a subset, 
SuperSoft Ada supports most features of 
the standard Ada language. 

Required by the Department of Defense 
for Ada copyright protection: "This compiler 
is presently an incomplete implementation 
of the Ada programming language. It is 
intended that this compiler will be further 
developed to enable implementation of the 
complete Ada programming language, and 
then to be submitted to the Ada Joint Pro­
gram Office for validation." 

Because of the DOD requirement, Ada is 
certain to become a dominant language 
soon. Begin learning and using Ada now 
with SuperSoft Ada. 

(Requires: 48K CP/ M) 
Ada Compiler: $300.00 
Manual Only: $ 25.00 

Adaand Care available for virtually all CPI M, 
CPIM •andMS DOS compatible systems. 

SuperSoft "C" is a professional quality 
compiler suitable for any programming task 
It has been transported for use on the 8080, 
Z80, Z8000. and 8086 fam ilies of micro­
processors. We plan to transport our "C" 
compiler to the 68000 and other new 
environments as they come into use. This 
means you wi ll have an easy transporting task 
as you grow into the next generation of 
microcomputers. 

SuperSoft "C" supports most features of 
Unix version 7 "C'.' It produces a highly 
optimized code making it possible to avoid 
assembly language coding for most tasks. The 
compi ler is a two pass system, with pass one 
producing an in termed iate code. and with 
pass two translating and optimizing to produce 
the assembly code of the target computer. 
This makes hand optimization of crit ical 
sections possible. 
C (Z80. 8080): $250.00 
c (8086): $500.00 
C (Z8000): $500.00 
Manual Only: $ 15.00 

Japanese Distribution· 

ASR Corporation 
3-23-8. Nishi -Shimbashi, Minato-Ku 
Tokyo 105, Japan 
Tel. (03)-437-5371 
Telex. 0242-2723 

·Ada Is a trademark of the Department of Defense 
(Ada Joint Program Offfce l 
CP/M is a registered trademark of Digital Reseudl 



Photo 2: The Tufts [nt ernctive Conrnmnicator, developed in 1972, was an early scan­
ning com1m111icatio11 device . It employed all TTL circu it ry and used a dedicated 5-inch 
monitor to display 1024 characters. 

ln earlier work in our laboratory, 
we used the scanning method for a 
single-switch communicator. The 
Tuf ts interactive Communicator 
(TIC) was a stand-a lone, single-pur­
pose device that presen ted the alpha­
bet in a sequential fashion. The user 
faced a keyboard that had a back-lit 
array of seven rows of eight entries 
(see photo 2). T he TIC highlighted 
the array row by row from top to 
bottom. The user selected a row by 
hitting a single switch. The TIC 
responded by then highlighting each 
entry in the row from left to right. 
The user hit the same switch a second 
time to choose an entry as it was of­
fered. The chosen letter was then 
shown on an accompanying video 
displ ay (32 charac ters by 16 lines). 

Using the HHC 
In developing the HHC as a com­

munication device, we used both the 
direct-selection a nd sca nni ng 
methods. Additionally, we worked 
within three design constraints . We 
wou ld use commercially available 
components. No custom-fabrica ted 
ci rcui ts would be considered in the 
initial work. The purchase price fo r 
the components would not exceed 
$2000. 
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We purchased two additional 
pieces of hardware, a Votrax 
Type-'N-Talk for speech output and a 
digitizing tablet from Houston In­
strument fo r use as an inpu t device. 
All of our programs, which were 
written in BASIC, shared the follow­
ing elements: 

The purchase price for 
our communicator 
could not exceed 

S2000. 

•User input : Each implementation 
has an inpu t handler that recognizes 
some action of the user as a selection. 
•Message array: The user's responses 
are directed to the selection of a char­
acter, word, or phrase . The arrange­
ment of those units is ca lled the 
message array. This array is generally 
a two-dimensiona l matrix whose 
units can be described with a row and 
a column number. 
• Control selec tion: In addition to 
those units that are part of the user's 
message, additional units are de­
signed to control functions necessary 
for the device to operate. For exam-

pie, one unit in a system with speech 
output would correspond to a com­
mand to send the output to the voice 
synthesizer. 
• Message buffer: When the user 
selects a message unit , it is stored in 
the message buffer. Many of the con­
trol functions (e.g., display) operate 
on this buffer. 
•Message output: The message 
selected by the user is used to com­
municate with another person . There­
fore , it is desirable to have a flexible 
output scheme that will closely im­
itate normal communication (e .g .. 
speech output , printed copy). 

We have developed three imple­
mentations of the HHC as a portable 
communication device: a scanning 
communicator, a direct-selection 
communica tor using a keyboard , and 
a direct-selec tion communicator us­
ing a digi tizing tablet. We will treat 
each of the three methods separately 
before returning to a general discus­
sion. 

The Scanning Communicator 
Our first effort involved duplicat­

ing the function of the TIC on the 
HHC through a software emulation. 

We needed hardware to display the 
8 by 7 array of selections and to pro­
vide a single-switch input and a way 
to output the user's message. We used 
the LCD to d isplay the array of selec­
tions. The major drawback to this im­
plementation is that only one row of 
characters can be displayed at a time . 
(This was not a severe limitation, as 
we will explain later.) We used the en­
tire keyboard of the HHC as the 
single-switch input so the user can hit 
any key (with a few exceptions} to 
signify a selection. 

We used two output modes. For 
visual output, the LCD displays the 
user's message. The addition of a 
Votrax Type-'N-Talk provides syn­
thesized speech of the user's message . 
The Votrax is connected to the HHC 
through the RS-232( peripheral. A 
printer would also be desirable, but 
that peripheral was not available to 
us when we wrote this article. 

We used only one noncommercial 
piece of hardware in this configura­
tion. Because certain keys on the 
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Keep YourComputerHealthy... 

with the IndustryStandard in System 
Maintenance Programs. 

Diagnostics II ls the finest set of system maintenance routines 
available for microcomputers. It thoroughly checks all five 
areas of your computer system, pinpointing hardware 
problems to help keep your computer in perfect working order 
The areas of your computer which are tested include: 

Memory, Printer, Terminal, Disk, and CPU 

In addition to being extremely thorough, every test In 
Diagnostics II ls also •submit''-able. The output of the tests 
can be logged to disk for later review. 
(Requires 32k CP/M) 
Diagnostics II: $125 
Manual only: $ 15 

Disk Doctor automatically recovers otherwise unrecoverable 
information trom "crashed" diskettes. It also un·erases files. 
Maybe it was a lightning storm, static from the rug, or just too 
late at night to be working. Whatever the cause, when the 
diskette "crashes~ or a file ls accidentally erased, valuable 
data or programs can be permanently lost. 
Disk Doctor was designed to recover this "lost" information. It 
consists of five wards, each performing a specific recovery 
operation. 

Ward A: Veriflesdlskettesandloci<sout bad sectors. 
WardB: Places copyable Information from a ·crashed"file In a good 

file. 
WardC: Copies diskettes without stopping for bad sectors. 
WardD: Un-erases files. 
WardE: Displays a dltectory of recoverable erased flies. 

Disk Doctor was not designed for use with double sided or 
hard disks. 

(Requires: 48k CP/M, two drives for complete operation) 

Disk Doctor: $100 

Manual only: $ 15 

Available from fine dealers everywhere, or directly from 

SuperSoft. 


Japanese Distribution: 

ASR Corporation International 

3-23-8, Nishi·Shimbashi, Minato-Ku 

Tokyo 105, Japan 

Tel. (03) 437-5371 , Telex 0242-2723 


Diagnostics II available for virtually all CP/M, CP/M-86, 

and MS DOS compatible systems. 

DI sk Doctor available for virtually all CP/M, and 

CP/M-86 compatible systems. 


CP/M and CP/M-86 are registered l~demarks of OlgllaJ Research. 



Photo 3: The HHC when 11sed as a scanning communicator (a latter-day TJC) uses th e 
LCD to display rows of characters . Tli e Votrax Ty pe-'N-Talk and a Radio Slrack 
speaker com plete th e comm1111ication device. A printer can also be added. (The first 
row of the TJC array is shown on the LCD.) 

HHC should not be hit as a user 
switch input (e.g., the Off key ), we 
installed a Plexigla guard on the key­
board. This guard also prevents 
possible damage to the HHC and 
angles the computer so the user can 
see the display more easily. The 
guard is easy to build (fabrication 
plans are available from the Tufts 
Rehabilitation Engineering Center). 
The scanning communicator is dis­
played in photo 3. 

The HHC scanner operates as a 
row-and-column scanner. Two 
switch closures or key presses are nec­
essary to select a unit. The HHC dis­
plays each of the eight rows in se­
quential order. When the user sees the 
desired letter or character on the 
LCD, he presses a key that selects the 
row. The chosen row remains on the 
LCD and the individual letters are 
highlighted from left to right by the 
cursor. The user presses a key again 
to select the single desired character. 
At this point the selection process is 
complete and that letter, along with 
any previously generated part of the 
message, is disp layed on the LCD. lf 
the message exceeds 26 characters, 
the most recent segment of the 
message is displayed. Then, following 
a short delay; the scanning process 
begins again at the first row. 
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Scanning is, of course, an inherent­
ly slow way of selecting messages. 
Because a sequence must be followed, 
some en tries a re near the beginning, 
while others fall near the end. It takes 
a great deal of time to reach those 
near the end. 

In 1973 we had addressed this 
problem on the TIC by arranging the 
let ters accord ing to their frequency of 
occurrence in the English language. 
The accepted rank order is: 

space e t a o n r i s h d I f 
cmugypwbvkxjqz 

T he letter arrangement must combine 
the rank order with the procedure of 
scanning a two-dimensional array. 

Because the scanner moves from 
top to bot tom and from left to right , 
the upper-left entry is closest to the 
beginning of the scan. That entry, the 
first column of the first row, will be 
displayed more frequently during 
repea ted scanning . The entry next to 
it is one step less frequent because it is 
in the second column, one step far­
ther away. In this manner, we can 
count the number of steps to each 
entry in the array. If the upper left 
has a value of 2 steps (1 row plus 1 
column), the next entry in that row 
has a value of 3 (1 row plus 2 col­

3 4 s 8 

4 5 6 8 10 

5 6 8 10 II 

5 6 7 8 10 ll 12 

8 10 11 12 13 

8 9 10 11 12 13 14 

8 10 11 J 2 13 14 15 

Figure 1: Tl1e scanning process mov ing 
from top to bottom and left ro right pro · 
vides faster access to certain locations. 
The numbers shown in this array signify 
tl1e distance o f each location from th e 
start of tlie scan . Each time a selection is 
made, the scan starts over. 

umns) and the third has a value of 4 
(1 row plus 3 columns). The fi rst en­
try in the second row also has a value 
of 3 (2 rows plus 1 column), and the 
second entry in that row has a value 
of 4 (2 rows plus 2 columns) . By plac­
ing the va lue of each entry in an 8 by 
7 array, we can see a pattern emerg­
ing (see figu re 1). 

The ent ries that are equally as far 
from the beginning of the scan are 
located along diagonal lines. By tak­
ing the rank order of letters in English 
and placing them according to the 
best location on the array, we can ob­
tain an optimal arrangement for scan­
ning a keyboard (see photo 4). 

When we compared our layout to 
similar 8 by 7 arrays that have been 
a rranged alphabetically or in pseudo­
typewriter fashion , we found our ar­
rangement to be approximately 50 
percent faster for the user. 

To perform functions that are not 
part of the basic system operation, 
some of the units in the array are used 
as control selec tions. These are as 
follows : 

SP (Speak) : sends the entire contents 
of the message b uffer to the 
Type-'N-Talk. 
OS (Display): displays the contents of 
the message buffe r . 
CL (Clear): clears the contents of the 
message buffer. 
< - Back (Backspace): moves the 
message cursor back one space. 
< W (Backword) : moves the message 
cursor back one word. 
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Alspa Computers 

PLUS 


Multi-User Hard Disk 

SMALL SIZE AND LOW CO ST SUPERIOR PERFORMANCE 
ALSPA full performa nce, CP/ M compu ters are the smalles t One demonstra tion will prove tha t our com pact and durable 
8" d rive micro's around. A n ALSPA compurer wirh a 4 MHz ALSPA computers are designed to provide dependable, 
Z80A CPU, 64K o f RAM, one o r two 8" floppy d rives, three powerful computing service. Look al capabi li ty and speed 
R -232 seri al ports, one parallel port , and one hard disk port and you' ll agree we're the best value for the dol lar. 
is no larger than most single add-on dr ives, and weighs only 

DEALER INQ UIRIES INVITED about 1.8 lbs. An ACl -1 can be yours for as li ttle as $1995.00 
plus CP/ M. 
CORVUS•• INTERFACE 
Standard on all ALSPA computers in a hardwa re interface [ & Alspa Computer, Inc.] 
which connects directly to either a Corvus hard d isk drive o r 
a Corvus Constellation° . mult i-user hard d isk system. Our MORE THAN OUR NAME IS UN IQ UE 
Corvus operation system is easy to in ta ll and use. 300 Harvey West Blvd., Santa Cruz, CA 95060 (408) 429-6000 
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I n three short years.TeleVideo 
became the number one independent 
supplier of C RT terminals in a very 
competitive marketplace. 

We did it by designing and build ­
ing terminals wi th more performance, 
reliability, features and fu nctions than 
the competi tion. 

But at a lower price. 
Now TeleVideo has entered the 

even more competitive microcomputer 
marketplace. And we intend to 
repeat that success with the same 
basic philosophy: 

By providing big system perfor­
mance and features. And.TeleSolutions 
- a hardware/software package 
that includes word processing and 
financial planning software programs 

For a price lower than ma'1y of the 
low performance personaJ computers_ 

TELEVIDEO'S TS 802 

AND TS 802H. 


THE COMPUTERS THAT 

GIVE YOU MORE. 


The TS 802 is TeleVideo's lowest 
priced computer. 

Yet ii gives you many more of the 
important features found only in 
larger computers costing much more_ 
• Like modular design for easier 

maintenance. 
• High speed Z80A microprocessor 

with 64K bytes of RAMmain memory 
-enough memory to handle most 
business applica tions. 
• The CP/ M operating system, 

which is included at no additional cost 
to give you access to more micro· 
computer software programs than any 
other operating system. 
• An upward growth path throug h 

a unique multiple processor, building 
block architecture. 
· Dual 5v.l inch double density 

diskettes with a million bytes of 
unformatted storage capac1ty. 
• A high resolution, non-glare 

video screen with detached key­
board - just two examples ofour 
innovati ve, ergonomic computer 
design. 

... 	 · Two R232C serial 
~ ports for a printer 

and modem . 

• And a high speed port for plug-in 
expansion to a larger multi-user, multi ­
tasking TeleVideo compu!er system. 
• But suppose you need more stor­

age.TeleVideo's next model up, the TS 
802H. gives you all the same features 
of the TS 802. But instead of two floppy 
diskettes. it uses one floppy diskette 
and a 5~ -inch Winchester hard disk to 
give you 9.6 million bytes of unfor­
matted storage capacity- nearly 10 
times the storage for only twice the 
pri_s;e of the TS 802. 

COMPUTERS THAT GROW 
AS YOUR NEEDS GROW. 

The TS 802 and TS 802H are more 
than jusi single-user. stand alone com· 
puters. 

When it's time to expand, simply 
plug them into TeleVideo's more pow­
erful TS 806 or TS 816 multi-user, 
multi-tasking systems.The TS 802s 
then become intelligent. fast response 
sa telli te stahons 

And because each has its own 
CPU. there's none of the degradation 
of throughput and contention for a 
single CPU that slows down the typical 
shared system Each user main tains 
full processing capability in a shared 
file environment. 

With TeleVideo. there's no obso· 
lescence. Because ol the unique mul ti· 
CPU architecture and TeleVideo's 
multi-tasking software. the TS 802s do 
not have o be replaced as your da ta 
processmg needs grow. 

TELESOLUTIONS. 

THE sonwARE PACKAGE 

THAT GIVES YOU MORE. 


Instead of offering you justa business 
microcomputer: TeleV1deo is offering a 
computer and software package 
called TeleSolullons. And ins tead of 

offering you just any soft­
ware, TeleSolubons"·' 

offers you the 
most popular. 
most versatile 
software 
MicroPro's'11' 

puters with WordStar and CalcStar 
gives you the quality text editing and 
financial planning help you 'll need. 
If you do require more sottware, our 
CP/M opera ting system allows you 
to choose from the widest variety of 
microprocessor software. 

When you buy either the TS 802 
at $3.495* or TS 802H at $5,995~ 
TeleVideo includes WordStar and 
CalcSta r for a special price of $500 ­
a savings of nearly $300. 

WORLDWIDE SERVICE. 
TeleVideo's smaJl business computers 
are serviced by TRW's nationwide 
service network, ana by distri butors 
around the world . 

THE BETTER BUSINESS 

SOLUTION? 


PROVE IT TO YOURSELF. 

Before you begin evaluating business 
computers make a list of what you'd 
like one to do for you.Then bring tha t 
list to one of TeleVideo's computer 
dealers throughout the world. Sit down 
at a TeleVideo°' computer. Study the 
TeleSolutions Package. Even try another 
computer. Compare the featu res, the 
functions. and the performance. 

And compare the price. 
We don't think you'Ufind a better 

business solution than TeleVideo and 
TeleSolutions. 

For details and the address of your 
local distributor ca ll toll free 800 ­
538·l780. And in California cali 
415-745-7760. 

1'TeleVideo 

r------ - ----, 
I 	TeleVideo Systems, Inc. I 

Dept. s10B

I 1170 Morse Avenue I
I Sunnyvale, CA 94086 I 
I 

Pied.Se send details on TeleVideo computers I 
and TeleSolutions to. 

I NAME I 
I TITLE I 
I COMPANY I 
I ADDRESS l 
I CITY I 
I STATE ZIP I 
I PHONE• ( I IL_ __________ _J 

Te!rSo lu 11on5 '"" . :i. a tra .emMt. o~ Tcle.V1 ••eo Svs~ern.!l. Inc 
\'."ordSt~u· and C.o:cS:ar .. a~ l r.ldi.'"rnM~~ of M~cro? 
fn~err.:.ollono.! Corpo:-.lllDn 
CP r.: 1s 11 re;J1s ered Hi'.! ;l!m~~e"I. o1D~g!I~ ! A.eSf'.:i :ch Inc 
• Pncc-5- afT_. S:U(_}gt.·stc n:rod cltdudmg opo\ic<lblc :stole 

l)fld !ocAI t:1xe-s - Cor.:~t""1cn tal US A ...:'Jas.b-1 and Ha•NaJl 
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Photo 4: The optimized scanning array of tl1e TIC is m-rtmged according to tire fr·eqwm­
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cy of letters in tl1e English language. 

SR (Scan rate): allows the user to 
alter the rate at which information is 
displayed on the LCD. In the case of a 
disabled person, this control is essen­
tial to optimization of the user's per­
formance . 
BP (Beep): causes the HHC to make 
an audible beep . This allow the user 
to gain someone's attention easily. 

The revised design we are now 
working on will include these im­
provements: 

• User programmability: Including a 
user vocabulary makes a communica­
tion aid a personal device. The 8 by 7 
matrix does not leave much room for 
user vocabulary after the basic alpha­
bet and control commands are added. 
We have two alternatives: to make 
the array larger (e.g., 10 by 10) or to 
layer the scanner so that the user can 
switch levels. By offering a large 
number of selections, a program­
mable user vocabulary could greatly 
enhance the potential of this imple­
mentation. 
• External switch : The keyboard as a 
switch is no t an effective input 
scheme for every individual. Connect­
ing an external switch through the 
RS-232C port (e.g .. foot switch) 
could take advantage of the bodily 
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movement over which the user has 
the most control. 
•Anticipatory scanning: Rather than 
display the same 8 by 7 matrix to the 
user every ti me, it is possible to 
develop a scheme in which the device 
offers the user a choice based on his 
previous letter selection(s). For exam­
ple, if the user selected "Q. " the 
device would then display "U" as the 
first option. (The probability that "U" 
would follow "Q" is high ). This 
scheme could significantly increase 
the efficiency of the device for the 
user. 

Direct Selection Using a Keyboard 
This configurabon of the HHC is 

easy to do. Simply described, a 
direct-selection communicator uses 
the keyboard of the HHC for message 
entry . The necessary hardware is the 
HHC main unit, the RS-232C adap­
tor, and the Votrax Type-'N-Talk. 
Output is through the LCD and the 
Type-' -Talk. 

Because the keys on the HHC are 
much smaller and closer together 
than those on a conventional key­
board, we had to implement a 
keyguard. We designed one to fit 
over the HHC keyboard that would 
help prevent the user from making 

false entries that could impede the 
communication rate. In iti ally , we at­
tempted to use Plexiglas, but we 
found that the dri ll ing necessary to 
make the sheet fit the square keys of 
the HHC was extremely difficu lt. 

Finally, we used the telecomputing 
overlay that comes with the RS-232( 
peripheral. This is a thin vinyl die-cut 
overlay that fits over the keyboard 
and changes the legend to the 
equivalent of a teletypewriter key­
board . The overlay was originally 
designed to fit so that the keys would 
stick through and project above it. 
Our modification used %-inch-thick 
double-stick tape placed between the 
rows of keys. We placed the overlay 
on the tape to eleva te it to a level even 
with the top of the keys. 

The HHC now has a flat surface. 
When a finger hits between two keys, 
neither key is pushed, because the 
overlay, supported by the double­
stick tape, cannot move . When a key 
is hit directly, the vinyl dimples down 
and allows the key to be pushed . This 
modification provides a workable 
keyguard without expensive a ltera­
tion. 

To operate this device , users type a 
message at the keyboard. As they 
type , en tries appear on the LCD of 
the main unit. The assignable­
function keys serve as command units 
to enab le them to output the message 
to the voice synthesizer and clear the 
message buffer . The drawback to this 
implementation is that the keyboard 
is small and many disabled in­
dividuals might have difficulty mak­
ing accurate selections despite the 
presence of a keyguard. 

Direct Selection Using a Tablet 
T he usefulness of the direct­

selection communicator is restricted 
by its small keyboard. To overcome 
this limitation. we decided to use a 
digitizing tablet from Houston In­
strument as an input device. 

The digitizing tablet has an 
11.5-inch-square active area and out­
pu ts the coordinates of the cursor 
through an RS-232( port. The device 
has several operahng modes that in­
clude single-point digitization and 
continuous digitization. The tablet is 
easily connected to the HHC with the 
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Photo S: A Houston lm tn m1e11t Digitizi11g Tn/1/ct is ai.tded to Ilia I-II-IC t11l(I 
Tyµe- 'N-Tnlk to nllow for m1 expanded and flexible keyl1ormi. 

Photo 6: Jim Viggiano , a 110 11 uocn l co 11s11111er co11s1t!tm1 t al Tuf ts-New England Medical 
Center. demonstra tes his method of com m1micnti11g rising his i11dr?x fi11ger 011 !lie 

lm1g11age board. Tli e keyboard arra11gc111e11t is the WRITE-100 sys tem of languagr! 

cl11ste1·s. 

RS-232( peripheral. Message outpL1t appears on the LCD for user verifi ca­
is accomplished by the LCD and the tion. A potential for greater com­
Vo trax Type-'N-Talk. This con­ munication rates ex ists because the 
figura tion appears in photo 5. user does not have to wait fo r the 

A 12 by 12 matrix of charac ter and selecti on to appear as in the scanning 
word selections is overlaid on the system. He on ly has to pick it out of 
digitizing surface: To opera te the tab­ the array by touching the tab let. 
let, the user ho lds the digitize r pen aturally , the user of thi s device 
and touches the desired unit, which must have greater motor control. 
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Figure 2: An optimized direct-selectio11 ar­
rm1ge111e11t for tl1e alpliabet using tlie 
relative freqmncy of letter-s to place them 
in concentric circles aro1111d tl-1e space . 

We decided on a 12 by 12 a rrange­
men t, but that is only one of many 
possible layouts . The digitizing tablet 
has a resol ution of 100 target to the 
inch. Unde r software con trol it is 
possible to select layouts that include 
small or large ta rge ts and even arrays 
of targets with mixed sizes and 
shapes. 

The same sort of array-optimiza­
tion scheme tha t we used in the scan­
ning method can also be used in direct 
selection . The typ ical disabled person 
may use only one finger or a head­
stick, so the s tandard typewriter 
layout is inefficien t. Because a space 
is the most commonly used "charac­
ter," it can be located in the center of 
the keyboard. An optimized key­
board design can be comp leted by ar­
ranging the characters around the 
space in concentric circles or squares. 
T he more freq uently llSed characters 
will be placed closer to the center. 
Figure 2 provides an example of th is 
implementa tion fo r an 8 by 7 array. 

The designer of any communica­
tion system mus t choose the char­
acters, words, or phrases tha t will ap­
pear in the array . While this choice of 
L1 n its is dependent on many things, 
the most important factor is the size 
of the array . T he sca nning-com­
municator array was not much la rge r 
tha n the size of the alphabet. In the 
direct-select ion tablet communicator 
the array is 144 elements , which gives 
us much greater flexibility in our 
choice of units. Instead of an alphabet 
and word scheme, we chose the 
WRITE system, developed at the 
Rehabilitation Engineering Center by 
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Dr. Cheryl Goodenough-Trepagnier. 
lt consists of a statistically derived list 
of the most commonly occurring 
letter clusters in the English language. 
(Photo 6 shows the language clusters 
on the digitizing tablet.) 

The rationale for this system is that 
it provides a set of language units that 
will produce all English words by 
means of the lowest possible number 
of selections. For example, in an 
alphabetic system the average num­
ber of selections per word is 5; in a 
WRITE-400 system, the average num­
ber of selections per word is 1.54. 

The control selections implemented 
on the direct-selecti on communicator 
include all that were used on the scan­
ning communicator, with the excep­
tion of the scan rate. 

Of the many ways to improve this 
system, user programmability is pro­
bably the most significant enhance­
ment that can be made. Because the 
direct-selection implementation has a 
much larger array than the scanning 
communicator, an individualized 
user vocabulary is a more desirable 
feature. In addition, programmability 
would enable the user to select the 
size of the array . The array size is 
ultimately dependent on the user's 
motor-control ab iii ty. Because in­
dividual abilities vary significantly, 
no single configuration can optimize 
every user's communication speed. 

BASIC Implementation 
We wrote all three implementa­

tions in the supplied MBASIC lan­
guage using information from the 
HHC's reference manuals. (See lis ting 
1 for the scanning configuration pro­
gram.) Along the way , we discovered 
it was not possible to use the INPUT 
or GET commands to look at the key ­
board because both of those com­
mands wait for an input before pro­
ceeding to the next command. With a 
scanning arrangement, the display 
must be changing while the device 
waits for an input . Therefore, to im­
plement a keyboard scanner we had 
to use the keyboard buffer. The key­
board-buffer pointer will change any 
time a key is depressed. In the pro­
gram in listing 1, PEEK(518) rep­
resents the value of this pointer. 

There is a major disadvantage to 
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Listing 1: MBA SIC program for the sccmning configuration of the HHC. 

5 REM DATA FOR DISPLAY ARRAY 
111 111 II II II II II II II10 DATA , E A " R D " " u " v " , ? 
II II ' II 'II II II

15 DATA T " I " 0 " I " L , G , K " , " " " 
II II II II x II II ' I20 DATA N s F " y " " , "BP " , "SR , " . " 
II II II ' II II , p25 DATA H " c " , J " ," + " , " I " , " " 

30 DATA " M II ' 
l 

II \.J II 
I Q II , 0 II ," 1 II ," 2 II ' " 3 " II 4 " 

II II II II II II ' II ' II It
35 DATA " B z " $ " , 5 " 6 7 " 8 I 9

' II ' II ' II ' II ( II ) II40 DATA ''CL ","<- <W " 'SP ", "DS " " I* 
45 REM DATA FOR MES SAGE DISPLAY ARRAY 
50 DATA" ","E","A","R" 1 

11 D", 11 U 11
, 

11 V"," ? 11 


11 11
55 DATA 11 T","0 11 ,"I 11 
1 

11 L11 ,"G 11 ,"K, 1
"'. " , , 

6 0 DAT A 11 N" I 
11S" I " F 11 

l 
11 YII, "X"' "l 1 II l 

11 12"' ,, ! " 
1165 DATA "H", "C" I "P", "J 11 

, 
11 +", "-", 11

/ , "=" 
"4 1170 DATA "M", 11W" I 

11 Q", 11 0 11 
, 

11 1 ", "2", "3 11 
, 


75 DATA 11 B","'-", 11~", 11 5", " 6 11 ," 7 "," 8","9 " 

11 13 11 1180 DATA , "14", 11 1511

, 
11 16", 11 17'', 11*' 1

, 11( 1 ")'' 

8 5 D HI A.$ (8 , 7) , BS ( 8 , 7) 
90 ATTACH 70 TO 1F2 
95 REH 
100 REM EXECUTABLE CODE 
105 GJSUB 55 5 
110 REM 
115 REN THE FOLIDWING CODE LOADS THE TWO ARRAYS 
120 REM A$ AND B$ ~.f.ITH DATA 
12 5 FOR l"'l TO 7 
130 FUR J"'l TO 8 
13 5 READ A$ (J, I) 
140 NEXT JI I 
14 5 FOR I=l TO 7 
150 FOR J=l TO 8 
15 5 READ ll$(J,I) 
lbO NEXT J,I 
16 5 REM 
170 RJ::N THE FOLUJWING CODE WILL EXECUTE A RO\· 
17 5 REM SCAN AND TESTS FOR A KE YB OARD ENTRY 

180 XLAST= PEEK(518) 
182 PRINT 
18 3 PJ{INT BUW 
185 FOR I=l TO 7 
19 5 FOR J=l 10 8 
200 PRINT A$ (JI I) ; 
205 NEXT J 
210 PRINT 
212 IF PE EK (518 '«>XLA.5T GOTO 240 
215 NEXT I 
2 20 GOTO 185 
22 5 RE 1 
230 REM THE FOLLOWING CODE EXECUTES A COLUMN 
23 5 REM SCAN AND T ESTS FOR A KE YB OARD ENTRY 
240 YLAST=PEEK(518 ) 
24 5 Pl{ lN T 
250 FOR J=l TO 8 
255 PRINT A$(J,I); 
2 60 FOR L=l TO WA IT 
265 NEXT L 
270 IF PJ;; EK(Slb , <> r' LA':iT GOTO 315 
'2.7 5 NEXT J 
280 PH.INT Listing 1 rnntim•ed O tl page 182 
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Li5ting 1 co11ti11ued:developing flexible input schemes 
from a BASIC-based system: the key­
board buffer is the only HHC device 
that can be programmed easily from 
that language . Unfortunately, the 
status of peripheral devices such as 
the RS-232C interface is hidden from 
BASIC. Because the peripheral 
devices lie in the same address range 
as the MBASIC ROM, you must 
switch banks to access those 
peripherals. This can be done only 
from a SNAP program. 

Realizing Full Potential of HHC 
We believe communication aids 

can be successfully developed on the 
HHC through the use of SNAP. In 
addition to SNAP's greater accessibil­
ity to the HHC's unique memory ar­
chitecture, it offers the advantage of 
greater execution speed and smaller 
memory requirements. 

Although you will never be able to 
program directly in SNAP on the 
HHC, a SNAP-based development 
system on the market includes emula­
tion software to run on an Apple II. 
This development system (available 
from Friends Amis Inc., 505 Beach 
St., San Francisco, CA 94133) allows 
the programmer to create and debug 
programs on the Apple 11 and then to 
burn PROMs that are placed inside 
the main HHC unit. Because the 
Panasonic machine does not have a 
disk storage system yet, PROMs are 
an ideal storage system. 

Using a SNAP-based system would 
also make way for the expansion of 
the HHCs usefulness to the disabled 
individual. We are now focusing on 
having the HHC operate in two 
modes. The first mode, which has 
been the topic of this article, is the 
operation of the HHC as a personal 
communication device. The second 
mode would incorporate the three in­
put strategies (e.g., scanning) into the 
actual operation of the HHC. This 
mode would give the disabled in­
dividual an opportunity to operate 
the HHC as a personal computer. 
This strategy clearly presents the 
greatest potential for using a personal 
computer as a rehabilitation aid and 
comes closest to our ultimate goal of 
eliminating the need for special-pur­
pose devices.• 
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2o5 GOTO 245 
290 ]{£1-1 

:l 95 lllil'I THt: USER ll/~ HADE A SELECTION 

300 REM THE FOLLOWING OODE Dl::TERMINES IF IT WAS 
Jl.)5 llliL'l A CHAkACTfl( OK A COMMAND. IF IT WAS A 

310 lU:M CHl\l<ACT!-:H. THEN THE MES!:lAGE IS DISPLAYED 
315 If LEN(Bt~J,I)=2 COTO 355 
320 oUF$=BUF$+1:i~(J, I) 
J 25 N=N+l 
33 5 GOTO 180 

340 REM 
345 REM THE FOLI.DWING CODE EXECUTES THE COM.MAND 

350 REM SELECTIONS 

J55 COM=VAL(B~(J,I))-10 
360 ON OOM CXJSUB 375,515,400,450,470,435,420 
363 PRINT 
Jo 5 GOTO 180 
3 70 REM BEEP( BP) SUB ROUTINE 
3 7 5 FO R I= l TO 5 
380 PRINT CHR.$(7) 
385 NEXT I 
390 llliTURN 
395 REN CLEAR SUl3ROUTINE 
400 BUF$=" II 
405 N=U 
410 KETURN 

415 Kl:.~1 DISPLAY ~VB ROUTINE 
425 KETUHN 

L1 30 llliM SPl::AK SUB ROUTINE 
435 PlUNT it2 ;BUF$ 
440 l<.ETUKN 
445 RH! BACKSPACE SUB ROUTINE 
450 ilUF$=LEr'T$(BUF$ ,N-1) 

455 N=N-1 
460 Rl::TUHN 

465 REl-1 BACKWORD SUH ROUTINE 
470 C$=RIGHT$(BUF$,l) 
475 IF C$="" WTO 505 
477 IF C$="" GOTO 505 
480 liU~=LEFT$(BUF$,N-l) 
4lJ 5 N=N-1 

500 GOTO 470 
50 5 RETURN 
510 llli1'1 SCAN RATE CHANGE SUBROUTINE 
515 XLAST=PEEK(518) 

517 PRINT 
520 FOR I=l TO 10 

525 Pl:\INT I;" "; 
52 7 FOR L=l TO W1\ TT 
5 28 NEXT L 
530 IF PEEK(S l bJ <>X~A.':lT GOTO 550 

535 NEXT I 
540 Pl\INT 

545 GOTO 517 
550 POKE 535,1 
555 \.JAIT=l45+(PEEK(535)*200) 
560 RE.TIIRN 

565 cND 
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Min speak 

.

A semantic compaction system that makes self-expression easier 
for communicatively disabled individuals. 

Minspeak is a new language pros­
thesis designed for disabled people 
who cannot express themselves 
through speech or hand signs. It is a 
semantic interface that uses micro­
processor technology in a radically 
new system of communication that 
reduces the time and effort required 
for self-expression. 

A person using a Minspeak board 
with fewer than SO keys can produce 
thousands of clear, spoken sentences 
with fewer than 7 strokes. Minspeak 
users don 't even have to know how to 
spell; they can produce complete 
sentences without selecting letters, 
phonemes, or words. The unique 
Minspeak process permits the user to 
translate thought into speech . 

Minspeak has a modern linguistic 

About the Author 
Brnce Baker did his undergraduate i:.nd 

gmd•.1ate work in Gmek cmd Latin at Wabasl1 
College , lndii:.m1 Un iversity, and tire Un iversity 
o f Paris and has ti:.ught widely in the U11iled 
States and £r;rope . Curnmtly , he is a doctoral 
ca11didate in Fren ch and Spemis/1 al Middlebury 
College and Consitlting Lingi•is t to the Prentke 
Romich Co . in Shreve, Ohio. La.st year he was 
named Contribulir!g Editor lo Communication 
Outlook. 11 p,,b/ication of the Artificial 
Lariguagl' Labomtory of Micl1igm1 Stale 
University . 
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coding system based on general ideas 
underlying human communication. 
The coding technique uses sequence 
to define context, thus exploiting the 
human mind's ability to process 
semantic information. Easy-to-under­
stand symbols on each key represent 
ideas. The meaning of each key image 
changes according to the sequence in 
which it is hit. By combining these 
symbols, whole spoken sentences can 
be generated. The simplicity or com­
plex ity of the symbols will depend on 
the needs and abilities of the user. 

The best way to explain how 
Minspeak can do all of this is to start 
with the reasons behind its existence. 

Research and Insights 
Several years ago, as research for 

my dissertation, I set out to study the 
attitudes of able-bodied people 
toward people with obvious physical 
disabilities. To do the research, I 
needed to speak to disabled as well as 
able-bodied individuals. The most in­
teresting and insightful group of peo­
ple I met had cerebral palsy. Ironical­
ly, the condHion which caused them 
to have these insights also prevented 
them from being able to express those 
insights easily. Communication was 
slow and inconclusive. Unless you 
have had some personal experience 

with severe physical communication 
disabilities, you may not fully realize 
what slow and inconclusive means in 
this context. 

One man I met can communicate 
only with the aid of an IBM Selectric 
typewriter. His lack of voluntary 
muscle control, stemming from a 
birth injury, precludes not only hand 
signs and speech but also a reliable 
eye blink for Morse code. He ex­
presses himself by pushing down on a 
board with his chin. This signal is in 
response to the presentation of letters 
on a revolving metal disk . The disk 
pauses for two seconds to position 
each letter in front of a stationary 
arrow. When he sees the letter he 
wants, he presses the board with his 
chin, and the letter is typed . This 
method is slow and tedious. Creating 
the word "can" requires two and one 
half scans of the entire alphabet, and 
a single sentence often takes 30 
minutes to complete. 

Another man uses a communica­
tion system based on eye motion. A 
movement of the eyes upward and to 
the left indicates yes, while a move­
ment downward and to the right 
means no . ln this system, the conver­
sational partner performs the func­
tions of the revolving disk . As I slow­
ly recited the alphabet, he signaled his 
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A Communications Impasse 
Tlie communicatively disabled con­

sti tute a group for whom access to 
microprocessors could mean a real rev­
olution , and a common assumption is 
that recent technological advan ces 
have produced the necessary commu­
11icatio11 aids . Unfortunately , tl1is is 
not the case. but the problem does not 
lie in the rre-u1 technology . 

Neurological damage sufficiently ex­
tensive to 11amper intelligible vocaliza­
tion is regularly accompanied by dif­
ficulty i11 control of physical move­
ments. To use any commw1ication aid, 
tlie user mus/ be able to actuate some 
type of switch. Consequently , existing 
cormmmicat io11 systems do not solve 
the basic lmman-engineering problem 
of transferring i11fonnatio11 from tl1e 
mi11d of the communicator to t/1e com­
11nmicatio11 aid, be ause all systems for 
complete communication . voiced or­
unvoiced, have been based upon ac­
tuating letters, words, word µarts. or 
phonemes (minirnal sound units). 

Magnetiz ed or light-sensitive key­
boards, new scanning m eth ods, and 
eye-tracking systems can make tlie 
select ions easier. but still canno t 
reduce the number of selections re­
quired lo comrminicate w hole 
thoughts. 

A nonspeaking person w ith cerebrnl 
palsy faces the task of accessing be­
tween JO and 40 keys to produce a 
single se11t1:11ce. A neurologically im­
paired person able to make one selec­
tion every five seconds req uires many 
min 11tes of intense concentration arrd 
labor to produce a single statement. 

Ti re normal response time in conver­
sation is less tlian tlffee seconds. if 
someone is fo rced to wait 10 seconds 
for a reply . anxiety results . If a person 
is fo rced to wait five minutes, co rrrnw­
11icatio11 falters; conversation beco m es 
impossible. 

If letters are too slow, wliat aboHI 
words . Sadly , systems based on actu­
ating words are too extensive and iron­
ically too restrained. Tl1 e more words 
ther-e are, the longer it takes to scan 
through th em. Imagine going one by 
one tlrro11gh 200 words. Even being 
able to jump through them five at a 
clip requires an enormous amowrt of 
tirne. And yet 200 words is really a 
small vocabulary. 

lf direct selection is p/1ysically possi­
ble for- the r.1ser. imagine a board with 

Photo 1: Hale Zukas has cerebral pa lsy and uses a communication board and head­
stick of his own design. A Phi Beta Kappa graduate in matfiematics from tf1e 
University of California at Berkeley, he is one of a groi;p of highly skilled conmrn­
11ication-aid users w hose cooperatio1r and insights into Minspeak have been in­
di5pe11sable. 

400 words. Tire huge size of suc/1 a 
board. the smallness of tire it1div ichial 
squares. arid the intellectual complexi· 
ty of remembering loca tions of words 
present obvious rliffirnlties. 

Coding can reduce t/1e size of a wo rd 
board and increase th e available 
vocabiilary . A th ree-number sequence 
can address up to 999 wor-ds, but tl1e 
hwnan m em ory requirements are stag­
gen'ng. "W!rat is word 643? Is it 
'potato '? No. tlrat's 512. " Tire average 
petson uses tl1ousm1ds of different 
words every day . And even if tire word 
board could contain rnost of a ~1ser 's 

v ocabulary. a simple sentence like 
"Are you going lo tl1e store today?" 
would require the user to select 7 codes 
by lritthig 21 keys . Research has show11 
tl1at most people who !rave tried to use 

fix ed-word boards re tu rn to alplrabet­
spelling boards . 

What about a hybrid system tliat 
m i.xes words , letters . and word parts? 
Photo 1 shows a person using such a 
system, w hich Ire actuates with a head­
stick. Tfr e board has more than JOO 
squares , each inscribed with a letter. 
word, or word part . (The word parts 
are morphemes, 1111 -, -ed . -ly, or fre· 
quently used letter cornbi11atio11s. -tlr . 
-wl1 , -tior1 , -ize.) This approacl1 is an 

i1nprouenrent but, like the others. is 

still very slow. An average sentence re­
quires in excess of 20 actuations. To 
get tlie number of actuations below 20, 
th e board would lrave to have more 
tl1a11 400 keys. By combining tlie de­
mand tliis wou ld make on liurnan 
m em ory witlr tlie considerable effort 
required lo make a single key selecNon. 
it becomes obv ious that communica­
tion 0 11 these systems demands con­
siderable effort from sender and 
receiver. 

A system based on letters is not the 
answer, and one based 011 words is 
worse. A mi..x of words and letters af­
fords some relief. but not enougf1. 
People w ith cormmmications disorders 
simply need more "bang to the punch " 
if they are going to be able to exploit 
the computer's potential for equalizing 
pliysical differences. 

The source of t/1e difficulty seems to 
lie ou tside tire r·ealrn of technology. 
Tire very nature of the alphabet is at 
tire heart of the problem. The quantity 
of information borne by a single letter 
is quite small . In formation transfers 
conducted i1r suclr small units will nec­
essarily require many units. Biomed­
ical engineering cannot change this. 
Perlraµs a semantic approach can. 
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letter choice by making the "yes" eye 
movement. Although we clivided the 
let ters of the alphabet into separate 
groups of vowels and consonants, 
and further divided the consonants 
into those before and after "L" for 
easier reference, this system is still 
terribly slow and very limited. 

For him to ask the simple question 
"What did you say?" requires a dozen 
scans through the alphabet and many 
questions to establish whether a word 
is ending or a new word is beginning. 
The degree of concentration that this 
system demands of the conversation­
al partner is so great that my friend 
often lets many misunderstandings 
pass just to get the central message 
across. I often wonder if l have 
understood his message correctly or if 
my friend feels that the correction 
isn't worth the time and effort re ­
quired to make the meaning clearer. 

The inabili ty to express oneself is 
one of the most widespread and 
catastrophic disabili ties. According 
to a report from the University of 

Wisconsin's Trace Research and 
Development Center for the Severely 
Communicatively Handicapped, as 
many as 500,000 people in this coun ­
try are unable to communicate either 
vocally or with standard hand signs. 
The causes are numerous, but among 
the most common are cerebral palsy, 
strokes, amyotrophic latera l sclerosis 
(Lou Gehrig's disease) and vehicular 
head trauma . One family in four is at 
some time touched by a serious com­
munication disorder. 

Because hundreds of thousands of 
these people have unimpaired cogni­
tive abilities, the need for easy com­
munication methods becomes all the 
more important. As the realities of 
physical communication disorders 
became apparent to me, I decided to 
focus my research on finding some 
means of facil itating nonvoca l com ­
munication. 

Addressing the Need 
Minspeak began as a simple 

remedy to a single aspect of nonvocal 

communication needs, the problem of 
feedback - called phasis in linguistics. 
Sentences that check the channel of 
communication between sender and 
receiver serve a phatic function. 

In face-to-face conversation , 
speakers need to be assured either 
through verbal or body language that 
the message is getting through. 
Because the listener is aware of this, 
he nods, makes sounds such as 
"unhuh,hmm" or says "yes, I see." If 
the message is complex or the speaker 
is anxious, the speaker may request 
additional phatic signs by saying 
"you know" or mentioning the 
receiver's name . When a person has a 
severe physical communication 
disorder, phatic problems take on a 
pressing importance for both conver­
sational partners. 

Able-bodied speakers have a wide 
range of vocabulary and syntactical 
phatic strategies at their disposal. In 
principle they can generate an infinite 
number of different phatic sentences, 
but they do not. Instead, the same 
phatic utterances are used again and 
again. A limited number of responses 
meets the five basic phatic needs most 
people experience in conversation. 
They are: 

1. 	 To ascertain the quality and 
quantity of the information being 
received at the other end of the 
communication channel. (Am I 
being heard? Is my meanjng com­
prehended?) 

2. 	 To learn whether the informa­
tion, once understood, is being 
judged correctly or erroneously. 
(Am I right, Joe?) 

3. 	 To determine how the transmit­
ted information is affecting the 
emotions of the receiver. (Doesn 't 
he care the article is late?) 

4. 	 To estimate how the transaction 
is affecting the receiver's opinion 
of the sender. (I won't tell her 
that; I'll sound so stupid .} 

5. 	 To collect information about 
what's going to happen in the im­
mediate future concerning: (a) 
the duration of the conversation, 
(b) possible topic shifts, (c) even­
tual results of the interaction . 
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Hewlett-Packard on 
the professional use of personal 

There's a considerable differ 
computer and one that really fits. 
There are a lot of places where the 
basic one-size-fi ts-all type of per­
sonal computer fits in reaJly well. 
But if you're like most of the tech­
njcal professionals we know, you'd 
rather use a tool that was clearly 
designed for the job you re doing. 

That's why we've developed 
these fi ve very different personal 
computers just for people like you. 
And configured each one specif-

just li ke a real craftsman's tool 
fits your hand. 

ow we'd like to show you, in 
some detail , just what we mean. 

The HP-41. 
You might remember the series 
9100 engineering computer we in­
troduced in 1968 for $5000. Now, 

able computing system. Add a 
printer for hard-copy output. Or 
our 128 k byte cassette for mass 
storage. Or add both; they'll only 
take up as much space in your 
briefcase as three paperbacks. 

You can even use your HP-41 as 

a remote data collector, then link 

it up with any HP Series 80 per­


sonal compu ­

ter via HP-IL. 


HP-87 

ically to operate in 
technica l environ­ for a base price of $250, you can 

l-IP-85 

TheHP-85. 
ments. To in terface with instru ­
ments and other computer . To 
give you all the computing power 
and al l the high-level graphics 
capabi lity you need. 

We also offer you a full range 
of printers, graphic plotters, addi­
tional memory systems, input de­
vices, and communkations Links. 
Plus over 5000 software programs 
at last count. 

As a result, you can practically 
design your own system.And have 
a persona l computer that fits 
your professional environment 

hold all the power of that system 
in the palm of your hand . 

Al l by itself , this hand-held 
computer can help a petroleum 
engineer evaluate gas or oil reser­
voirs. Or help civil engineers do 
critical computations 
in tbe field . 

Add the new 
Hewlett-Packard 
Interface Loop 
(HP·1L), and you 
can turn yo ur 
HP - 41 into a 
powerful, port ­

J\ 11 the powe r of our 9100 Series Desk·top Enginecrin~ Computer. 
Now you can hold it in the palm of you r hand. 

Complete with an integrated 
tape drive, printer and CRT, this 
typewriter-size system fits easily 
in a crowded work area. Where 
you can use its impressive number­
crunching power any number of 
ways. For waveform analysis. Re­

gression a~al ys i s . Linear 
programm mg. 

Add the HP-IB interface, 
and you can control up 
to 14 instruments simul­
taneously. Add our Data 
Comm unications Pac and 
you can tie into another 



computers. 


encebetweenthe one-size-fits-all 


on-site computer, a major data net­
wor~ , or a national timesharing 
service. 

You can even use this portable 
machi ne to do all these same jobs 
out in the field. And more. 

The HP-87. 
The HP-87 sets a new level of per­
formance for personal computers 
in its price range. You get built­
in screen graphics, up to 544k 
bytes of RAM , and an 80-column 
integrated CRT. Plus the same 
flexib le 1/0 structure for control 
applications as the HP-85. Be ­
cause of its extended memory, you 
can take advantage of a VisiCalc~ 
PLUS worksheet V\~th up to 16.(X)() 
cells. And since he HP-87 has a 
built-in HP-JB, it's easy to add in­
struments, disc drives, printers, 
plotters and even a graphics tab­
let. To give ¥ou even more to work 
with, theres an optional CP/ at 
module. And all applications devel­
oped for the HP-85 in BASIC are 
upward-compatible to the HP-87. 

The HP 9826. 

data acquisition 
and tests , the 
9826 has a pow­
erful MC 68000 
CPU, a built-in 
flexible disc, up 
to 2 megabytes 
of read/write 
memory, and 
power-fail pro­
tection. Plus a 
built-in HP-IB in-

VisiCalc "' is'' r~gistor:tl tr<Jd,· ma rl.· of llisiCor1J. 
CP/ J\I • •s a r i!g1 sll're<I frcul.:mur~: of Dl(JIICl l 
H l!SN1 rdt, foe. 

Our 7470 Ploucr. One of many peripherals 

tha1 help make our personal compu ters r~all)• personal. 


terface and a var­ are just the five 
iety of other inter­ personal compu­
face cards. so ters we've devel­
you're free to con ­ oped for technical 
centrate on test ­ professionals; we 
ing. Instead of sys­ also make a full 
tem configuration.. 

To give you even more flexi bil ­
ity. you can run appl ications in 
HP-enhanced BASIC, HPL. or 
Pascal. We've also built a CRT 
display with advanced graphics 
into the system. so you can see 
and interpret your data the in­
stant you get it. And since every­
thing about this system is built 
for speed we've developed a spe­
cial rotary control knob tha lets 
you edit programs, calibrate instru­
ments, and control motor speed 
all with fast analog inputs. 

The HP 9836. 
This full- fun ction workstation 
does it all: design, computation, 
and high-speed test ing. Because it 
gives you all the rugh-perfom1ance 
features of the 9826. And then 
some. With the 9836. you get a 

Designed to handle high-speed 

HP-IL 

big. easy-to-read CRT. So ­
prusticated graphics capa­

bility. Two flex­
ible djsc drives. 
Room for up to 
two megabytes 
of memo ry. 
And an even 
l on~cr l i s~ of 
e ng1 neer1ng 
software a nd 
peripherals to 
choose from . 

And those 

range of person­
al compu ters for business 
professionals. 

So. Before you decide to adapt 
your routines to fit the needs of a 
one-size-fits-all computer, we think 
you should get in touch with us 
first. And see what it's like to 
have a personal computer that 
really is personal. 

Just return this coupon, and 
we'Usend you full information on 
any or all the personal computers 
we make_ 

IHewlett-Packa r:;- - - - - - - - - - ­

I 1820 Embarcadero Road. Palo Alto. CA 94303 
rd Ii.kc to see which or your personal com pu ter.;I fits the way I work hcs t. Plea se send more 
in formation on tht>sc models : 

I 0 HP-410HP·850 HP·87 0 HP 9826 

I 0 HP 9836 

I :>Jame ____________ _ 

II T l 
J [ " - ------------­

! Company ____________ 

I r\d drcss _____________ 

I City/Sta te/Zip ___________ 

L.2.•1~ -- - ---- - - - -- ­

r//~ HEWLETT 
~e. PACKARD 

r\ wide variety of inicrfaccs for technical environment s. incl udi nR 
HP-IB. HP· IL. RS 232. GP IO. and BCD . TCG-203 

Please Ci1cle The Prooucl / Procuc1s for Which Ycu Would be Interested in Receivmg lntormation: 
HP-41-CIRCLE 2 6 HP-85-CIRCLE 218 HP-87-CIRCLE 220 
HP-9826-CIRCLE 217 HP-9836-CIRCLE 219 
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Figure 1: The bulk of t!re Minspeak's memory is erasable programmable read-only 
memory (EPROM) . Tl1e voice synthesizer used in tlie first prototype was tli e Votrax 
SC-01 . 

I prepared 26 sentences to satisfy 
these phatic needs. The simplic ity of 
implementation can be illustrated 
with the rotating-disk communica­
tion system . English sentences do not 
begin with question marks. so I decid­
ed to use them to designate the begin­
ning of a phatic comment. Each of the 
26 sen tences is written on the user 's 
lap tray and marked with a single let­
ter. He can communicate an entire 
sentence by hitting the? key a nd a let­
ter. The receiver then consults the lap 
tray to see which sentence corres­
ponds to the letter. For example, 
when the user selects 7G , the receiver 
can look at the lap tray and read 'Tm 
pleased by what is being said. " 

These sentences facil itated conver­
sations on a number of different si lent 
sys tems and had the potential of be­
ing even more effective if they could 
be generated on voice-synthesis 
equipment. If phatic sentences could 
be designed context free and reusable, 
so could other sentences. The success 
of the phatic experience could be ap­
plied to the rest of the communication 
process. 

If users of communication aids had 
at their disposal a collection of 
several hun dred mu l tipurpose 
sentences, all sorts of routine but im­
portant transactions could be made 
easier for them and for their 
associa tes. If users could access these 
sentences through short codes, com­
munication could be conducted 
almost at the speed enjoyed by able­
bodied speakers. 

Taking It One More Step 
The redundan t character of daily 

speech as seen in the pha tic project 
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became a primary concept of a new 
system for communication. I called it 
Minspeak , a parody on the "new­
speak" in George Orwell 's 1984, with 
the Min for minimum. My first task 
involved construc ting thousands of 
sentences that were reusable and ap­
propriate for most daily situations. 

l designed short codes to access 
these sentences through a radical 
alteration in the representational in­
formation of an alphanumeric key-

Users can easily 
remember a large 

number of sentence 
sequences. 

boa rd. Instead of letters, the keys 
bear images taken from daily life. 
These images stand for concepts 
rather than words. Some symbolize 
linguisti c functions , some the ac­
tivities of daily life; others denote 
styles of speech and mood. 

Most important, each key has a 
range of significance, including a 
function, several activities, a style, 
and a mood. The sense of each key is 
defined by the order in which it is 
struck . This multiplicity of meaning 
is called polysemy and is the way 
human language works . 

For example, in the sentence 'They 
will play a tape of the play," no one 
would confuse the two uses of the 
word "play." Many of our words in 
English are polysemous and depend 
on their context fo r meaning. 

Polysemy and redundancy are the 

foundation of Minspeak. The incor­
poration of polysemy into the design 
allows a small number of keys to 
have hundreds of referents. The 
amount of information carried by a 
letter is small; tha t borne by a word is 
considerably larger. The information 
in a visual image is enormous. 

Hardware Configuration 
Minspeak requires a keyboard 

coupled with a microprocessor. The 
EPROMs are used to store complete 
sentences without regard to in­
dividual words, phonemes, or letters. 
In addition, a commercially available 
speech synthesizer such as the Votrax 
Speech PAC with an SC-01 voice­
syn thesizer chip can be used . The out­
put of the voice synthesizer is in turn 
coupled to a loudspeaker which 
genera tes audible synthetic speech . 
Because the preprogramming is done 
on the basis of semantic rules. 
Minspeak will be able to achieve a 
vocal quality unobtainable with text­
to-speech methods. (See figure 1 for a 
diagram of that configuration. ) 

The keyboard design is illustrated 
in figure 2, with each circle represent­
ing an individual key. Each key has 
an illustration of a common object or 
an action. In most Minspeak em­
bodiments the majority of the keys 
also have identifying sequential 
numbers , a letter that corresponds to 
the number, a portion of the human 
anatomy, and a proper name. The 
keyboard design shown in figure 2 
was intended to be used by someone 
with a relatively high level of intellec­
tual achievement . (See table 1 for a 
detailed description of the keys. ) 
Simpler keyboards are designed for 
users with different intellectual levels. 

For example, with this keyboard 
design, key #10 has an illus tration of 
philosopher Bertrand Russell , famous 
for his paradox, "the set of all sets , 
not sets of themselves, etc. " This key 
is used to change topics. A simpler 
board would use the same key for this 
purpose but would illustrate it with a 
frog that is jumping. (See figure 3 for 
examples of other keyboard images.) 

The microprocessor is programmed 
so that hitting any one key twice des­
ignates that key's central image as the 
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Figure 2: The images on Minspeak keys represent neither letters nor words , but concepts. Because a picture is , indeed, worth a thou­
sand words, the meanings of the symbols can change according to the order in which the keys are struck. Each image is rich in asso­
ciations. Jn short and obvious combinations, they represent whole thoughts . When stich combinations are actuated, sentences are 
spoken by the synthesizer. (See table 1 for a description of the i1ifonnation on tlie keys. See table 2 for examples of specific 
sequences.) 

Key# Image Theme Letter Anatomy Person 

1 apple eating or food A arm Ann 
2 turkey bad or danger B bone Bob 
3 cathedral wheelchair c coccyx Cathy 
4 tie, shirt dressing or clo thing D diaphragm Dan 
5 directiona l arrow transport or !ravel E ear Everest 
6 privy ablutions, bathing, or water F feet Fred 
7 equation philosophy or ideas G gall bladder God 
8 tuxedo lormalities, departures. or greetings H head Hades 
9 Chinese symbol, center personal opinions or disclosures I eye I 

10 Bertrand Russell logic or modality J jugular Jesus 
20 elephants tag questions K tongue Tom 
29 caduceus medical 
30 sun positive expression or happiness 0 ovary 
50 scales typing made 
60 electric current electr icity or control 

Table 1: Each key may have several functions depicted . The majority of the keys have a number, a letter, a portion of human 
anatomy, a name, and an illustration . The theme of the key is the topic that is selected when the key is l1it twice. The information 
in this table corresponds to the keys pictured in figure 2. 
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MO COMPROMISE OM P3* 

1/0 TECHNOLOGY S-100/IEEE-696 PLUG-INS 
DUAL GPID-488 INTERFACE BOARD 

The Dual GPIB·488, is a Stand·Alone, independently controlled Dual 
Channel IEEE-488, 1978 Interface Controller. Interface Activity Modes 
such as Controller In -charge, Controller Assigned or Term inal Bus Slave 
and all Interface Functions, thei r Sub.fu nctions inc luding Extend ed 
Functions, are handled by an On-Board SM Hz Processor and DMA Con­
tro ller. SOOK Byte Data rates are easily ach ieved wi th minimum host 
processor overhead. 

Assembled and tested, PIN 52748·800-100 $475.00 

12-DIT A-D-A CONVERTER BOARD 
8 Channel A·D: 12 microsec. Conv. time, Programmab le Gain & Olfset Voltag e control, Dif f./Sing le Voltag e or Current lnpul. 

8 Channel D-A: 2 microsec. Settling time, Bipolar V I Unipolar I Output , Programmable Reference levels, DUAL-PORTED 
Refresh RAM. 16 or 8-bil Data Transfers via Program 1/0 or Memory Mapped 110. Extended Addressi ng and much more. 

Assembled and tested, PIN 52748-900-100 S375.00 

SOLID ST ATE DISK/BULK MEMORY SYSTEM 
Up to 10M Byte capacity w/battery back-up. May be shared among 16 di!lerent users I S- 100 Systems. Complete with soltware 
lor most S-100 Operating Systems. 

PIN 52748-010 

128K x 8 I 64K x 16 

CMOS STATIC RAM MODULE MULTI-FUNCTION 1/0 DOARD 


Two Ser ia l SYNCIASYNC TOP BOARD SUPPORT 

LOGIC ANO 
 RS-232. TTL or Current 
J2Kx8 1 16x 16RAM Loop w ith XTAL con­

tro lled Dual Baud Rate 
Generat or. Four Parallel 
Pons llnpu1 , Output or 
81 .). Three 16-811 timers. 
8·1evel In terru p t Con ­
tr oller and large Proto 
area with +5V. ± 12V 
lar cu stom appl 1ca11ons. 

Can be used fo r wi re· 
150 nsec. Access , 2716 compatible RAM devices, Ex­ wrap or solder proto­
tended Addressing , Programmable wait cycles, Write pro ­ typing pro jec ts. Comes 
tect and Bank select. Battery back-up capabi lity. No complete wilh + 5. 
wait cycles with last 16-Bit Processors. The modu le's ± 12V Regulators. Heat 
" Piggy-back " ar rangement provides high density @ low sinks , 2 Bus Bars , Filter 
input power yielding an improved MT8F and space uti­ Capacitors and Manual. 
lization. 

Kil PIN 52748-400 549.95 
Assembled and tested, P/N 52748-650-128 SB25.00 

Assembled and tested . 
P/N 52748-100-101 $325.00 

PROTOTYPING BOARD KITBOTTOM BOARD 

96K x a I 48K x 16 RAM 


CAN.YON COUNTRY 

CALIFORNIA 


*PERFORMANCE, low POWER, PRICE 

VISA 	 POST OFFICE BOX 2119 - CANYON COUNTRY, CA 91351 
(805) 252· 7666 Calif . residents add 6 117% s.al es 1ax. 

U.S. Domosl•C 	Pr ice, F.0 .B. F a~1ory 
1co l/O Te<:hnolo9y, 1982 
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ANN 

Figure 3: Minspeak keyboards designed for people who can read have numbers and let­
ters to aid in sequencing and lessen any unnecessary memorization. Tire letter generally 
star1ds for a word associated witl1 the central concept behind tire key. Key #1 prefaces 
statem ents dealing w ith numbers. Tl1 e associated word ;s algebra. This key was de­
signed for a 40-year-old man w ith cerebral palsy w /10 is beginning college . Key #2 deals 
wit!i cleaning and liquids. It's associated word is bath. Key ff20 deals with transport and 
is from a keyboard for a person w ho does not likfl the traditional w heelclrnir symbol. 
Th e associated word is t/1 rone. Key #4 is from a keyboard designed for a Minspeak user 
w'1o does not read. The associated idea is "call 4 help. " Key #6 is for commands. The 
associated word is fetch . Tire names in th e upper left area of the keys are of family 
members and fr·iends. 

topic (see figure 4). All keys hit there­
after designate ideas associated with 
that topic. This continues until the 
user signifies a change of topic by hit­
ting key #10. 

For example, when the user hits 
key #1 twice, the topic of eating is 
established. When key #2 is hit, the 
sentence "Get that food out of my 
mouth!" is read from memory and 
spoken through the voice synthesizer 
and loudspeaker. If key #3 had been 
hit after the eating topic had been 
established, the sentence ''The posi­
tion of my chair is not right for eat­
ing" would have been generated. Us­
ing key #4 would have produced 
"Look out; the food is getting on my 
clothes. " 

The programming also recognizes a 
single keystroke after the establish­
ment of a topic as a request for a neg­
ative sentence or expression. This was 
done because negative sentences are 
often of an emergency nature and the 
user needs to be able to convey the 
message quickly and easily . A posi­
tive phrasing of each of the preceding 
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INFOWORLD 
WES ABOUT 

PERFECTWRITER! 
Read for yourself 
what lnfoWorld 
said about this 
incredible word 
processor! 

'' Perfect Writer would be my 
choice for a word processor in 
my home.,, 

''Perfect Writer lives up to its 
name.This product appears to be 
a very solid piece of software. 
Text handling is convenient and 
versatile and you are given 
an unusually complete set 
of commands.,, 

' ' 'User friendly' is a trite, but true 
description of Perfect Writer.'' 

' ' Personally, I found the full­
screen text to be comfortable and 
in most respects superior.'' 

''The documentation is 

superb .. . ' ' 

''I believe Perfect Writer will 
serve individual writers very well 
indeed.,, 

''I can recommend the pro­All qvotes ore from lnfoWorld's Perfect Writer 

softwore review, by John Ford, Jvne 14, 1982. gram as a model of clarity.'' 


AND WE'VE GOT IT 

FOR JUST $249. 


No wonder our phones ore ring ing 
off the hook! After lnfoWorld wen t wild 
about Perfect Writer; it's become the 
hottest piece of software we handle. 

Why? Because Perfect Writer is 
sim ply the best word processor you con 
buy or any price and 800-SOF1WARE 
is sell ing it for just $249.That's S 140 

TO ORDER CALL TOLL·FREE: 

off the manufacturer's suggested retai l 
pr ice of $389! 

What's more, we are the Perfect 
Writer experts-the first dealer to stock 
Perfect Writer in the entire United 
States! 

What does this mean to you? 
Product knowledge and support exper-

In California, tall o800·622·0678 
CA re-s idents add SQI 05 tax . (ioo-SOFTWARE)Orwrito ; 
800 ·SOFTWARE, INC. 
185 Bony Stteet , Suito 6820 
Son Fronci>co, CA 94107 
0 PtJ rchose ordo~ a cce pte d . 
D Prompt UPS 3 day Bluo Lobel service. 
D Call for $hipping charge" Z . • AME81CAN 

E><P-8E55 

800-227-4587 


tise you simply won't find any place 
else. Plus the giont inventory, fast deliv­
ery and commitment to first class service 
you've come to expect from 
800-SOFTW ARE. 

But let us prove how good we ore. 
Just pick up the phone and coll us toll ­
free. We're waiting for your call. 

CHECK THESE OTHER 
GREAT PRICES: 

Wordstar"' $249 
dBase 1r $495 
SuperCalc™ $199 

CO:J!yrlgtu llU b'P CW ConvnlilnlC • 
UIOl'l..rln.c., R• Pf\nt.d l•om ln. loWo-IO. PWlO 
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The Influence of language 
Language has such a peroasive in­

fluence on perceptions and thought pro­
cesses that so far we've been unable to 
devise a way to measure the depth or 
extent of that influence. To say an i55ue 
is "just semantic" is a contradiction. A 
person may as well say "just life or 
death. " Americans of African descent 
are not nit-picking when they insist that 
"black" replace "colored. " Nor are 
women being petty when they use 
"Ms. " The way a person is described af­
fects 11ow Ire or she is treated. 

People with pfiysical disabilities can 
be isolated by the language used to 
describe them . 1recently fonned a small 
company and one of my two partners 
uses a communication aid because l1 e 
has cerebral palsy. For me to call him or 
even think of him as "afflicted" would 
be bad for business. To call someone a 
"victim" of polio or to say a perso11 is 
"suffering from multiple sclerosis" 
leaves a negative impression. Most peo­
ple find it hard to deal with anyone they 
view as a "sufferin!l, victim ." To say "He 
had polio" is easier and clearer. 

"Confined to a wheelchair" is an 
especially unfortunate phrase. People 
are not "confined" by wheelchairs; they 
use them for mobility. Some people are 
tortured for years by urm1cce55ful at­
tempts to enable them to walk. Wheel­
chairs can operate wit/1 grace and effi­
ciency. It's harmful to perpetuate pre­
judices a.gainst them. 

Adults with disabilities are often 
spoken of and hence thought of as 
children. I know a gray-haired profes­
sional with cerebral palsy whose wife 
was recently asked w lio the crippled 
boy with her was. 

On tfie other hand, try not to let this 
Ii.st of "don 'ts" make you feel cmxio11s, 
because people with disabilities are 
often isolated by other people's fear of 
making a faux pas. Be natural. Most 
people witl1 disabilities are skillful in 
dealing with cill kinds of situations. It's 
the prejudices of tl1e able-bodied com­
munity that are destructive. 

W11en J am in a quandary about 
w hetl1er to use a certai11 w ord or not, I 
just ask myself, "Would l like my part­
ner described that way?" 

More information is available in a 
pamphlet, ''4 Letter Words in the Dic­
tionary of the Di.sabled," from United 
Cerebral Palsy, 66 East 34th St., New 
York, NY 10016. 
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Sl'T 
"NO f HEME ' 

FIRST Kf' 
ACTUATION 
SYM80L (A. 

SECOND KEV 

ACTUATION 
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YESNO 

Y£S 

SET 
'THE ME' 

OECL•RE 
ERROR 

llO 

SP[~K 
SENT Ell C[ 

T)t l RO ~EV 
~C TUAT!ON 

Figure 4: Tli e Mins peak algorit11m. To select a topic strike t/1e corresponding key twice. 
All sequences then deal with that topic until another topic is selected. Escapes, though 
no t shown. are available for a v ariety of emergency situations . 

examples can be made by modifying sentences being output . For examples 
the key sequence. The following se­ of other sequences, see table 2. For 
quence-key #1 twice (to set the users with some linguistic sophistica­
topic), key #30 once (to denote a tion, a seri es of keys can provide a 
positive response), and then key #2 or method for al tering existing sentences 
key 4 ­ would result in "It's okay; through insertions and deletions. 
I'm not choking" or "It 's all right if a Other options include changing the 
little food gets on my clothes. " person, number, tense, voice, and 

For a severely d isabled person to mood of verbs . Subjects and objects 
say these sentences on a tex t- to­ can be modified , eliminated, or 
speech or phonemic system would re­ reversed. A "fudge-fa ctor" key intro ­
quire the user to select dozens of keys duces sequences to produce more 
plus have the abili ty to read and spell than 100 sentences linguistically de­
very well. Minspeak requires no more signed to correct or clarify enunciated 
than four key selections, and reading sentences that inaccurately represen t 
and spelling don 't matter. the user's thoughts. An example of 

Many other variations and com­ one of these sentences could be 
binations of the keys are available to "T ha t's not what I meant. " Style and 
the user and will result in different context keys can easily alter the 
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owest poss1 e error rate . . . a eas en mes ower an 

floppies' 

WARRANTY. 


XCOMP·s super Hard Disk lOMB Subsystem has acomplete one­
year warranty on parts and workmanship' 
A LITTLE MORE. 

Just go ahead and compare the price and features we are offering 
with the price and features of any other 51/1-inch ... or even 8-inch 
system. 

7566 Trade Street, San Diego, CA 92121 
(714J 27Hl730/TlJ 182786 

YES! I'm interested in your "Package Oeal".Please send me more 
information on the following: ( ) S100 Hard Disk Subsystem 
( ) General Purpose Subsystem. ( ) SG/R Controller for SA1 000 
interlace . ( ) SM/R General Purpose Controller for Storage 
Module Drives. ( JAN/R Controller for ANSI interface disk and 
tapes. ( ) SGIS. SMIS and ANIS same as others for the S100 bus. 

companw Name ----------------
Tiiie _________Phone ------- ­

Addres11 ----------------- ­
City 

MAKING LIFE EASIER FOR OEMs 




Introducing the • Multi-dimensional THE $99.95
Sinclair ZX81 . string and numerical arrays 

If you're ever •Mathematical and scien-PERSONAl
going to buy a personal tific functions accurate to 
computer, now is the time 8 decimal places 
to do it. •Unique one-touch entry 

The Sinclai r ZX81 of key words like PRINT, 

~a~~t~~~:~~~~~~~/et COMPUTER R~~~t~~~~i~ syntax error 
ever offered for any- detection and easy editing 
where near the price: 

on ly $99.95* completely assembled. 


Don't let the price fool you . The ZX81 has 
just about everything you cou ld ask for in a per­
sona l computer. 
A breakthrough in personal computers. 

The ZX81 is a major advance over the origi­
nal Sinclair ZX80 - the first personal computer to 
break the price barrier at $200. 

ln fact, the ZX81's8K extended BASIC offers 
featu res found only on computers costing two or 
three t imes as much. 

Just look at what you get : 
• Continuous display, includ ing moving graphics 

Sinclair technology is also available in Timex/Sinclai r compu1ers 
under a license from Sinclair Research Ltd . 

• • Randomize function 
useful for both games and serious appl ications 
• 1 K of memory expandable to 16K 
•A comprehensive programming guide and 
operating manual 

The ZX81 is also very convenient to use. It 
hooks up to any television set to produce a clear 
32-column by 24-line display. It comes with a 
comprehensive programming guide and oper­
ating manual designed for both beginners and 
experienced computer users. And you can use 
a regular cassette recorder to store and 
recall programs by name. 



I 
I ·u S oJ lors 

Order at no risk. ** 
We' ll give you 10 days to try out the ZX81 . If 

you' re not completely satisfied, just return it to 
Sinclair Research and we' ll give you a fu ll refund. 

And if you have a problem with your ZX81 , 
send it to Sinclair Research within 90 days and 
we'l l repair or replace it at no charge. 
Introducing t he ZX81 kit. 

If you really want to save money, and you 
enjoy building electronic kits, you can order the 
ZX.81 in kit form for the incredible price of just 
$79.95.* It's the same, fu ll-featured computer, 
on ly you put it together yourself . We' ll send com­
plete, easy-to-follow instructions on how you can 
assemble your ZX81 in just a few hours. All you 
have to supply is the soldering iron. 
A leader in microelectronics. 

The ZX81 represents the latest technology in 
microelectronics. More than 10,000 are sold 
every week. Jn fact, the ZX81 is the fastest sell ing 
personal computer in the world. 

We urge you to place your order for the 
ZX81 today. 
To order. 

To order, simply ca ll toll 
free. Or use the coupon below. 
Remember, you can try it for 
10 days at no risk.** The sooner 
you order, the sooner you can 
start enjoying your own 

computer. 

Call toll free 800-543-3000. 


Ask for operator #509. 
In Ohio call : 800-582-1364; 
in Canada call: 513-729-4300. 
Ask for operator #509. Phones 
open 24 hours a day, 7 days 
a week.Have your MasterCard 
or VISA ready. 

To order call toll free: 800-543-3000 r--------------------------­1 I Ad Code 09BYOS Price· Qty. Amou nt 

I 
I 
I 
I 
I 

ZX81 $99.9 5 
ZX81 Kit 79.9 5 
16K Memory Module 49 .95 
Ship pinq and Handlinq 4.95 $4.95 

TOTAL 

MAIL TO: Sincla ir Resea rch Ltd., I 
One Sinclair Plaza. Nashua, NH 0306 1.

I 
I 
I Address ____ _ _ _ _ _ ____________ _ _ 

I City___________ State _ _ _ ___ Zip _ _ _ 

These numbers are for orders only. If you just 
want information, please write : Sincla ir Research 
Ltd. , 2 Sinclair Plaza, Nashua, NH 03061 . 
•Ptu5 s.h1 po1n9 t1fld h~rn:f • 1 ng Pnce 1nc:lucfes cann~to~ for lV an cosse1te, AC .ldaptor, aind 
FREE. manual 

· ·ooes nm dpply to ZXSl ki t> 


NEW SOFTWARE: Sinclair has 
publ ished pre- recorded pro­
grams on cassettes fo r your 
ZX81 . We' re constantly coming 
out w ith new programs. so we' ll 
send you our latest software 
ca talog w ith your computer. 

s inc:lair 


16K MEMORY M ODU LE: Like 
any powerfu l, full fledged com­
pu ter, the ZX81 is expandable. 
Sinclair's 16K memory module 
plugs right on to the back of 
your ZX81 . Cost is $49.95, plus 
shipping and handling. 



Top ic Key Sequence Key Possible Mean ing 

3 1 oi l the chair 
3 2 bad brakes 
4 2 tie is choking; belt is tight 
5 2 chair won ' t move 

29 2 bone. Joint pains 
7 3 philosophy of re ligion 

29 3 coccyx and seating problems 
29 4 breathing, diaphragm problem 
5 1 eating plans for a trip 

60 6 no water in wheelchair battery 
7 l eating preferences; I'm a vegetarian . 

29 8 head 
29 9 eye problems 

10 next sentence theme wil l differ 
10 clear buffer; start a new topic 
20 lag questions : " He's gone, isn't he?" 
30 changes nega1ive context to positive 
50 change to typewriter mode 
60 electrical control; telephone dialer, TV switches 

Table 2: To generate a sentence, the user must hit a key twice to set the topic , and 
then hit one or more keys to select a sen tence pertaining to tire topic. For example, if 
the user J1its key #3 twice to set the topic and fo llows that by l1ittiMg key #1 , a 
sen tence pertaining to oiliMg the chair would be generated. Tire infomration in this 
table corresponds to the keys pictured in figure 2 . 

Photo 2: TJ1e Express 3. developed by Prentke Romich Co .. is a portable comrmmica­
tion aid powered by intemal rechargeable batteries and designed for rnounti11g on a 
w!tee/chair. A special b:press 3 is being prepared to implement the Minspeak concept. 
The system will use a combination of power-strobed EPROM c:md CMOS RAM. A 
Votrax Speech PAC with an SC-01 voice synthesizer marketed by Vode.x will be 
coupled to tire output of the microprocessor. It will retain otl1 er fea tures of the original 
Express 3. including a 40-character upper- and lowercase liquid-crystal display with 
corresponding thermal printer and serial ASCJI output for connection to other com­
puters and environmental-con trol devices. 
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vocabulary and social tone of the 
stored sentences. 

Considering the Possibilities 
If you had 1000 sentences ca refully 

constructed to cover most of the 
typical activities in your day, perhaps 
75 percent of your utterances would 
be included in tha t group. Imagine 
adding 3000 more sentences com­
posed to express a wide range of 
statements and questions concerning 
emotion and personal goals. If you 
then added another 1000 sentences 
which included sta tements of courte­
sies, greetings, thank yous, and 
you're welcomes, you would have 
enough sentences to cover most of the 
routine contingencies of life. 

If communication-aid users could 
access any of these sentences with a 
few physical responses, their expres­
sive difficulties would be on the road 
to resolution . Actual field work has 
shown tha t the number of sentences 
whose sequences can be eas ily 
remembered and used is unexpectedly 
high, perhaps approach ing the 
thousands for a large percentage of 
potential users . 

Minspeak is currently under devel­
opment at the Prentke Romich Co. in 
Shreve, Ohio . PRC is working on the 
development of expressive com­
munication aids fo r the severely 
physically disabled. A demonstration 
prototype of Minspeak will be avail­
able from the company later this 
year . Until now, the effectiveness of 
communication aids has caused agen­
cies to question their defi nition as a 
prosthesis and this has li mited the 
amount of outside funding avai lable. 
Because of the advances represented 
by Minspeak, a coordinated mul ti­
sta te legal campaign has been 
launched to persuade priva te and 
public health care funding agencies to 
make funding available for purchase 
of thjs device. 

People who hear and cannot speak 
have an enormous potential for con­
tributing to society through their in­
sights into human communication . It 
is my sincerest hope that Minspeak 
will give them access to modern tech­
nology tha t will enable them to make 
this contribution in an easier and 
more productive way.• 



MVP-FORTH 

A Public Domain Product 

In keeping wilh the publ ic domain release ol FORTH by Its inventor, Charles 
Moore, and the promotion of the language by the FORTH Interest Group, MVP­
FOATH (for Mountain Vi ew Press) and the companion bOok, ALL ABOUT FORTH, 
are also placed In the public domain and may be used freely without restriction. 

MVP-FORTH contains a kernal for transportabi lity, the FORTH-79 Standard 
Required Word Set . the vocabulary for the instruct ion book, STARTING FORTH, 
by Brodie, edi tor, assembler, many useful rout ines, and ulllilies. 

MVP-FORTH PRODUCTS 

D MVP-FORTH Programmer's Kil including disk with documentation, ALL ABOUT 
FORTH, and STARTING FORTH. Assembly source listing versions. $100 

C MVP-FORTH Disk with documentation. Assembly source listing version. $75 

C MVP-FORTH Cross Compiler wllh MVP-FORTH source in FORTH. $300 

C MVP-FORTH Programming Aids for decomp iling. callflndlng. and 
translat ing. $150 

D MVP· FORTH Assembly Source Printed listing. S20 
D ALL ABOUT FORTH by Haydon. $20 

ORDER TODAY!! ! 
* **MVP-FORTH operates under a variety of CPU's, computers, and 

operat ing systems. Spec1ly your computer ano operating sys1em. * * * 

MORE FORTH DISKS 

flg ·FORTH Model and Source, with printed Ins ta llation Manual 
and Source Listing. 


0 APPLE 11 ~ ,51/• CJ 8080/Z80" , 8 

D 8086188, 8 L. H891Z89, 511• 


$65 Each 

FORTH with editor, assembler, and manual . •Source provided . 
Specify disk size ! 

:J 	APPLE 11111 + by 0 PET" by FSS $90 
MicroMotion $100 fJ TRS-8011 by Nautilus 

LJ APPLE JI by Kuntze • $90 Systems• $90 
lJ ATARI"' by PNS $90 Li 6800 by Ta lbol 
:J CP/M' by Microsystems $100 

MlcroMotlon $100 D 6809 by Talbot 
0 CROMEMCO~ by Inner Microsystems $100 

Access $100 0 Z80 by Laboratory 
0 HP-85 by Lange• S90 Microsystems S50 
:J IBM-PO"" by Laboratory D 8086188 by Laboratory 

Microsystems $100 Mic rosystems $100 

Enhanced FORTH with: F-Floating Point, G- Graphlcs, 

T-Tutorial, S- Stand Alone. M- Malh Chip Suppor1, X-Ot her 

Extras. 79-FORTH-79. Specify Disk Size ! 


.J 	APPLE 11111 + by Micro· 0 TRS-80/1 or 111 by Mi ller 
Mot ion. F, G, & 79 $140 Microcomputer Services, 

0 CPIM by MicroMotion. F, X, & 79 $130 
F & 79 $140 O 6809 by Talbot Micro­

0 H891Z89 by Haydon, systems. T & X S150 
T & S $250 D ZSO by Labora tory Micro­

0 H89/Z89 by Haydon, TS175 systems, F & M S150 
D 8M6188 by Laboratory 

:i PET by FSS, F & x $150 Microsystems. F & Ms150 

CROSS COMPILERS Allow extending, modifying and compiling 
for speed and memory savings, c<in also produce ROMable 
code. • Requires FORTH disk. 

0 CP/M $200 Cl IBM• $300 
D H89/Z89 $200 [j 8088• $300 
D TRS-8011 $200 n zao· $200 
0 Northstar" $200 lJ 6809 S350 

O 	Ilg-FORTH Programming Aids for decompiling, 
cal lf inding, and trans lating . $150 

FORTH MANUALS, GUIDES,& DOCUMENTS 
:.J 	 FORTH Encyclopedia by :J Start ing FORTH by 

Derick & Baker. A com- Brodie. Best lnstrucllonal 
plete programmer"s manual available (soft 
manual to flg·FORTH wi th cover) $16 
FORTH - 79 references. D Slar11ng FORTH (hard 
Fl ow charted $25 cover) $20 

0 1980 FORML Proc. $25 0 METAFORTH by Cassady. 
D 1981 FORML Proc. Cross compiler wi th 8080 

2 Vol. $40 code S30 
0 1981 Rochester Univ. D Systems Guide lo flg-

Proc. $25 FORTH S25 
L Using FORTH $25 C Caltech FORTH 

$12L A FORTH Primer $25 Manual 
0 fnvllallon lo FORTH $20C Threaded Interpretive 


Languages $20 
 0 	 PDP-11 FORTH User's 
Manua l $20C AIM FORTH User's 


D CPIM User's Manual, 
Manual $12 
MicroMotion S20l' APPLE User's Manual 


MlcroMotion S20 
 D FORTH-79 Standard S15 
C FORTH-79 Standard 

MMSFORTH S19 
[" TRS-80 User's Manual , 

CoMersion $10 
0 Tlny Pascal in 

fig· FORTH S10 

0 	 lnslal lallon Manual for Ilg-FORTH, contains FORTH 
model , glossary, memory map and Instruct ions $15 

Source Listings ol fig.FORTH, for specific CPU's and 

computers. The Installation Manual Is required for 

implementat ion. Each S15 


'l 1802 c 6502 [J 6800 O AlphaMicro 

:J 8080 L 8086188 0 9900 D APPLE II 

.J PACE C 6809 0 NOVA D POP-11/LSl-11 

Ordering lnfomiellon: Check, ~one y Order [payable to MOUNTAIN VIEW 
PRESS. INC.). VISA. Mas1erCard or COD's accepied . No bi lling or unpa•d 
PO"s. Cal /fomla residenls add sales tax . Shipping cosls 1n US Included in 
price. Foreign orders, pay in US lunds on US bank, include for handling and 
shipping by Air: SS for each Uem under $25, SIO lor each I tem between S25 
and S99 and S20 lor each Item over SHJO. Minimum order S10. All p rices and 
products subjec t to change or w lthdrawal wlthoul nollce. Single system 
endJor single user license at;)roemcnt required on some producls . 
DEALER & AUTHOR INQU IRIES INVITED 

THE FORTH SOURCE™ 

MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 	 MOUNTAIN VIEW, CA 94040 (415) 961-4103 

Circle 330 on Inquiry card . 	 BYTE Sep~mb<r 1984 203 



FDA Regulation of 

Computerized Medical Devices 

What designers of medically related hardware and software 

should know. 

Most people know that when a 
device is used for medical purposes, it 
falls under the jurisdiction of the 
Food and Drug Adm inistration 
(FDA) of the U.S. Public Health Ser­
vice. Now, with the advent of the 
microprocessor , many exis tin g 
medical devices have become com­
puterized, and new medica l equip ­
ment is being designed with micro­
processors . Consequently , many 
hardware and sof tware producers 
may be required by law to notify the 
FDA of their medical devices. And 
those designing such devices or pro­
ducing software for medical purposes 
should be aware of the regulations 
and the manufacturing controls that 
must be followed in order to comply 
with the Medical Device Amend ­
ments of 1976. 

The Law 
The Medical Device Amendments 

of 1976 to the Federal Food, Drug, 
and Cosmetic Act gave the FDA the 
responsibility and authority to assure 
that medical devices are safe and ef­
fective. 

As defined by the amendmen ts, a 
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Joseph Jorgeru lll 

Carl W. Bruch 

Frank Houston 


Bureau of Medical Devices 

Food and Drug Administration 


8757 Georgia Ave. 

Silver Spring, MD 20910 


medical device is an "instrument , ap­
paratus, implement , machine, con­
trivance, implant , in vitro reagent , or 
other similar or related article, in­
cluding any component, pa rt or ac­
cessory, which is intended for use in 
the diagnosis of disease or other con­
ditions, or in the cure, mitigat ion , 
treatment , or prevention of disease, 

Many hardware and 
software producers 

may be required by law 
to notify the FDA of 
their medical devices. 

in man or other animals, ... which 
does not achieve any of its principal 
intended purposes through chemical 
action within or on the body ." 

Levels of Control 
The amendments provide three 

levels of controls to assure the safety 
and effectiveness of medical devices. 
They are Class I, devices requmng 
general con trols; Class II, those re­

qumng specific performance stan­
dards; and Class Ill, those requiring 
premarket approval. Medical devices 
such as bedpans and surgical instru ­
ments for which general controls are 
adequate to ensure safety and effec­
tiveness fall into the Class I category. 
General controls prohibi t adultera­
tion and misbranding of a medical 
device. Under the amendments, adul ­
teration may include failure to follow 
Good Manufacturing Practice Reg­
ulations , comply with an FDA stan­
dard for a device, or submit a pre­
market approval application. Mis­
branding may include failure to reg­
ister production facilities , list a 
device, or properly label the medical 
device, e.g., by not providing ade­
quate directions for use. Labeling is 
not confined to the label on the device 
itself but may include any literature 
accompanying the device, operating 
or service manuals , and advertise­
ments for the device. 

Class II products require a specific 
performance standard, as well as the 
general controls, in order to provide 
reasonable assurances of safety and 
effect iveness. For example, devices 
such as those that make measure­



SuperBrain II™ 

CompuStar™ Network Systems 


-1111 

• Excel lent Dealer & EOM Discounts 
• CMC 's own national on-site service 
• Module replacement 
• Advertising co-op program CompuStar
• Tol l-free hotline 

Hard Disk• Buy from the best- we're the oldest and largest distributor 
of Intertec products . serving our world-wide dealer network 

for many years. 
 Systems 

10mb, 32mb &96mb 
- Microsoft Basic - CP/M 2.2 DOS 
- 350K. 700K or 1.4MB storage 

• Systems include: 

Control Data Corp. 
- Battery-operated real time clock 9448-96 CMD 
- Graphics capability - Dual RS232 ports 

and- Supports Basic, Fortran. Pascal, Cobol , PL/ 1 80 
9448 -32 

CMC ALSO OFFERS BEST PRICES 
• Six- month warranty • Green phosphor screen option ANYWHERE! 
• 	Enhanced DOS with advanced files directory , disk editor, 

diagnostics. communications software and others 
• High resolution graphics 

SOFTWARE , PERIPHERALS FOR SUPERBRAIN COMPUSTAR 
SOFTWARE PRINTERS MOO EMS MISC . 

Acc ount1 n9 Plus M1crosoll Oalasou1h Ancterson-JacobSon Li ne Fillers 
Word slar MBas1c Epson CA 1 ~ovation Power S~pp l ies 
dBase 11 Forlran SO C. lloh HARO DISKS 
Condor Cobol 80 Oki data c ~c Targa 
Mlcroplan MIT Pascal lnlosmbe Corvus 
Prnfllplan P/ L I 80 EC MEDIA 
B1synch 80 Spellguard S!arwn er 01•san 
CBas1c ti Spellstar f 0 Vert>a t1m 

DEALER INQUIRIES, GSA, GOVERNMENT, EOUCATIONAL BIDS INVITEO 

For Information Call (206)453-9777=i1 Fc~~f~TEC 
To Order, Coll Toll-free 1-800-426-2963::dJ 5 SYSTEMS. 

CMC 
A Division of Computer Marketing Corporation 


11058 Main Street, Suite 220 

Bellevue , Washington 98004 


TELEX: 152556 SEATAC 


See us at Comdex Booth 4128. 

Super8ra1n and ConnpuS1;ir are reg1sle•ed trademarks ol ln1er1ec Dalil Sys1ems Corpor1r-0n 
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........ EEPROM 

PAC­

ROOM FOR 

Pre enting the Intel 27128. 
The biggest EPROM in the world- able 

to take 16K byte (or 128K bit ) of software 
in a ingle gulp. 

But nough with the inn·oductions. 
The fact is now it makes sen e to put 

application and system software-once re­
served for floppies - on an EPROM instead. 

Why? 
A lot of rea on . 
You can make a computer less of a com­

puter for people using it. Operating ystems, 
compilers and application software can all 
be pressed into action with one ea y-to­
remernber pu hbutton in tead of 15 or o 

computer startup procedures. 
You can make a computer react faster. 

Compared to software stored on a floppy, 80 
times faster. O r faster than Blinky can wipe 
out your man. 

You can also make a computer more 
reliable. Since Intel EPROMs have the MTBF 
to keep going 600 times longer than floppies. 

Yet you're not locked in to a program for 
life. Unlike its ROM counterparts, an EPROM 
i meant to be changed. 

And even though the 27128 EPROM 
can help shrink your sy tem you have all the 
room you need. So the CP/M operating 

BIJRP1 



ystem can fit in one chip. An a BASIC 
int rpret r in one. 

Of course, you aet all the other no­
nonsen e advantaae of an Intel EPROM. 
JEDEC-approved bytewide pinout £ r ea y 
upgrad .The .1% AQLthatmad ur 
2764 a world tandard. And the immediate 
a ailability for non- top producti n of 
your ·y tern. 

All thi without blowing your y tern 
co t out of the wat r. B cau e as ureas an 
EPROM ha 2 leg , the 2712 EPROM 
will et an w 1 w £ r co t per EPROM bit 
within th n xt year. 

After all, the way we it, the way to 

mak oftware fr iendlier i to make it hard . 
To ee how our 2712 software carrier 

can improve your aame plan contact your 
local di tributor or Intel C rporation, 
3 65 Bower Avenue Santa Clara, CA 
95 51. 40 ) 9 7- 0 0. 

·int_I delivers 
1 'e' solutions 

Llnitt"<l ·1,tle"' .me.I C.:an.ad1.m D1~rnbumr... All!;lnc1,,•, AJm::id truum. Ancm• Eli:c1rr.tmc~ . 
1\ ,·ne1 Elt•tfr,lnlC'I. O.m11x1nt•n1 ipcna\111 ..~ Inc . H;1m1h(.'H1/Aww:·1 . l-t;1m1hon Ele:clrn .iile:~. 
Hon<"< I A \lorah. Mc>'un:m<'m T«hnol"I.')' Inc , Mo» . r ,,m,-.:r. Wvlc D1smhunon 
Gh,ll . 7rmh1m~,.. In uru~ nd J:.p;an .n,n1.1n ~1.11 1T 1, Koil lnid ,.,,k, ,,ff1i'.c 

rAc~~lA!\! b a U-.KicmiJ rk of ~ ..\MC0·1\ metJC;1. lnc pan~ Im itder~ I?> J trademarl 
nt T..mo 1\ nn•ncil U1rr'-•fJnon IYM u; a rl1-"'"'l"red m1'.km..lrl u 01.glf:ll Rl°M"".arch. lnc 
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Device evaluation is concerned 
with new products that will be placed 
in commercial distribution. Products 
that are new, those that have been 
"significantly modified, " and "me­
too" prodtJcts (copies of devices 
already on the market ) from a new 
manufacturer require a premarket 
notification from the manufacturer 90 
days prior to marketing the device. 
The premarket notification is called a 
SlO(k ) submission since it is required 
by regulation SlO(k) of the Federal 
Food, Drug, and Cosmetic Act. Dur­
ing this 90-day period, the appropri ­

ate Device Evaluation division 
reviews the premarket notification 
and determines whether or not the 
prodllct is sllbstantially equivalent to 
a device that was in commercial 
distribtJtion before May 28, 1976, the 
date on which the Medical Device 
Amendments became law. If the pro­
duct is substantially eqllivalent , it 
may be commercially distributed. A 
product that is not stJbstantially 
equivalent to a pre-amendments 
device, and which has not been 
reclassified, is placed in Class Ill and 
requires a premarket-approval ap­

plication that is reviewed by FDA 
staff as well as by the advisory panel 
to determine whether the safety and 
effectiveness of the device have been 
demonstrated. lf they have, the pro­
duct will be allowed into commercial 
distribution. 

Computers and Medical Devices 
With the advent of micropro­

cessors came two developments for 
medica l devices. First, micro­
processors began to replace discrete 
components, and second, totally new 
devices became possible. The first 
development augments the reliability 

---------------------------------. of medical devices and also a llows 

-.. 

-~ 

The DS120 Terminal Controller makes your LA36 
perform like a DECwriter®ID. 
The Datasou th DS120 gives your DECwriterat TI the high speed printing 
and versatile performance features of the DECwriter® Ill at only a frac­
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 

• 165 cps bidirectional printing • RS232 interface 
• Horizontal & Vertical Tabs • 20 mA Current Loop interface 
• P.dge Lengtb Selection • Top of Form 
• 110--4800 baud operation • Adjustable Margins 
• 1000 character print buffer •Double wide characters 
• X·on, X-off protocol • P.Mity selection 
• Self Test • Optional APL character set 

Over 5,000 05120 unjts are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal· 
lations, entire networks of terminals have been upgraded to take advan­
tage of today's higher speed data 
communication services. LSI 
microprocessor elect ronics 
and strict quality control en· 
sure dependable performance 
for years to come. When ser­
vice is required, we will 
respond promptly and effec­
tively. Best of all , we can de­
liver immediately through 
our nationwide net work of 
distributors. Just give us a 
call ror al l the detai ls. 

data~lJu computer corporation 
4216 Sluar1 Andrew Blvd. • Charlotte , Norlh Carolina 2821 o • 704/523·8500 
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great flexibility without the necessity 
for major hardware design changes. 
The second development arises from 
the ability to implement very com­
plex logical decision schemes with a 
relatively inexpensive piece of hard­
ware. In addition, the proliferation of 
personal computers and associated 
software allows individuals to pro­
duce small , very intelligent medical 
devices and medical software. 

Microprocessors that are com­
ponents of medical devices or of large 
computing systems that interface 
with medical instruments are normal­
ly considered medical devices. Soft­
ware that is written for such systems 
may be classified as a medical device. 
By identifying the purpose of the sys­
tem and the function of the software 
within the system, you can determine 
if your hardware and software are 
medical devices. 

Hardware 
Product that apply the latest tech­

nology (of ten using microprocessors) 
to perform the functions of discrete 
component designs will not be 
regu lated in a manner significantly 
different from their predecessors if 
the use of the microprocessor does 
not change the medical nature of the 
product. Consider, for instance, the 
electrocardiogram monitor, which 
has evolved from electron tubes, to 
transistors , to integrated circuits, and 
finally to microprocessors. The hard­
ware and software of the latest 
generation of monitors are regu lated 
to the same extent as the tube model 
was, as long as the two generations of 



monitors are substantially eqtiiv­
alent. 

If a microprocessor in the moni tor 
automates a proce s, say, by auto ­
matically infusi ng a drug when a cer­
tain electroca rdiograph ic pattern is 
presen t, then the med ica l nat ure of 
the device may be considered 
changed. T he monitor may be no 
longer primarily a provider of data; it 
might now be a maker of medica l 
decisions, and if this device were the 
first of its kind, it m igh t be regulated 
as a new (Class III ) device. 

Software 
The subject of software is a bi t 

more co mplex . Sof twa re g ive 
medical devices flexib ility and can be 
portable from one computer system 
to a nother. For the sake of simplifica ­
tion , conside r fo ur software 
categories: 

1. 	software that is permanently in ­
sta lled in a specific medical device 

not intended to be altered by the 
user and required for the device to 
function 

2 . 	sof tware that ma y be temporarily 
installed in a specific medical 
device wi th the capacity to alter 
the functi on o r pe rformance of the 
device 

3. 	sof tware designed for use on a 
single, general -purpose computer 
(that is, a computer not speci fically 
dedicated to one particular device ) 

4. 	software designed fo r use on mu lti­
ple , general-purpose computers 

Category 1. In this case, the s ft­
ware is really a fixed component of 
the instrumen t. If the instrument is a 
medica l device, so is the soft ware. 
The leve l of control w ill be gove rned 
by the device functicin o r purpo e of 
the instrument. 

Category 2. Th is of tware is a 
replaceable component, somewha t 
like a phonograph record . It ma y 
change the performance f the ins tru­

ment and make it function as a dif ­
fere nt medica l device. Aga in , if the 
instrument operates as a medical 
device, the software enabling such 
operations will also be conside red a 
medica l dev ice. 

Category 3 . Suppose a software 
package is developed fo r one mini­
computer system tha t m igh t accept 
EKGs from a 10-bed in tensive care 
unit, ana lyze the electrocardiograms, 
and make a diagnosis of the patients' 
heart cond itions. This would fall into 
Category 3. Because it accepts data 
fro m a pa ti ent and makes a d iagnosis , 
it falls wi th in the definition of a 
device and is subject to regu lat ion. 

Category 4. Category 4 would 
apply to a package deve loped in one 
of the high-level languages such as 
FORTRAN, BASIC , or Pascal. 
Categories 3 and 4 contain gray areas 
with respec t to the medical-device 
definitions . If someone takes several 
medical textbooks, develops a deci ­
sion process leading to a diagnosi s, 
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micDuo from 

2 	 H 
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Our Systems Are Compatible with Your 
11 
~ 

TRS-80® Model I, II, Ill, XVI -, 

Appl~ II ® /i : 
IBM® PC 

S-100 "' 

Altos '"' 
Northstar TM 

Superbrain "' 
Panasonic TM 

Epson ' ' 

Heath/Zenith "' 

and Others 

Now you can expand the capability of 
your microcomputer w ith cost-effec tive 
mass storage from o ..cs. Our inte ­
grated family of 6-. 12-. 20-. and 
40-million-byte systems lets xou operate 
your micro with the speed. convenience. 
and proven re liabili ty of systems costing 
thousands of dollars more! And as your 
needs grow. O uC.S mass storage can 
grow coo. You can start with an entry­
revel 6-million-byte system and expand 
80 million bytes ... without scrapping 
your existing programs or operating 
">ystem. 

The completely assembled and 
tested S/St rn incluc!P< : 

Switching power supply 
• 	 Winchester drive 

Host adapter card 
• 	 Sealed case 

Expansion (enclosure. controller, and 
power supply designed for future 
backup hardware or increased storage) 
Software 
Aura-attach CP/M 
Hard disk uti lities 
Realtime clock 

• 	 Formatting program !assigns 
alternates for any weak sectors 
detected during formatting-assuring 
the lowest possible error rare) 

• 	 Warranty ja full one-year warranty 
on all parts and w orkmanship) 

I• 

• 	 Attach program for TRSDOS 
and OASIS 
New CP/M dynamic generator: 
configured software; menu-driven for 
6-. I 2-. 20-. 40-, BO-megabyte drives 

The following systems 
software can be utilized : 
ms I, Ill- attach software for DOS 4.0. • 
LOOS 
ms II, XVl- CP/M Racet for TRSDOS.* 
Turbo DOS. OASIS 
TRS Models II and XVI use 6 Meg for 
CP/M and 6 Meg ror TRSDOS. 
Appl CP/M and DOS 3.3 
NEC- ·CP/M 
S-100-CP/M 
Heath/Zenlt h- CP/M 
IBM- PC DOS, USCD. etc. 
• Avar laOlc at an addr tmnal cosL 

mr 

212 BYn: S<p1mibu 1982 	 Circle 394 on Inquiry card . 



for Your IBM PC with Over 35°/oMore Power 
n Throughput Than a Standard MH ZSO ystem! 

H LUE 
Dual Access 1/0 	 ZBOB microprocessor 

• Allows for Dual Processing running at 5.5 MHz 
• 	 Serial port and parallel port 64K memory 

Ability to run existing Hard disk interface 
CP/M-80 programs Calendar clock 

your I 
memory capacity and expandability 

Plug in BIG BLUE and ge a 
· · uter 

BIG BLUE. an auxiliary processor 
PC board for your IBM Personal 
Computer. lets you run thousands of 
programs written for the CP/M 
operating systems. 

CP/M has been around since 
1975, and contains some of the most 
sophisticated. proven programs 
ever written. 

The Immense library includes time 
managers, spreadsheet manipulators, and 

Enjoy games such as Chess. 
Adventure, and Star Trek. 

Let your imagination run wlldl 
Put BIG BLUE to the test. 

AVAILABLE SOON ! 
UNIVERSAL DISI< !ARRANTY 

For S'I • and 8 FLOPPY DISKS 

Sing le Demi ry rOou bi e Oen<l ty 
Single Si del Double Sid e 

Quantity discounts 
available. Dealer and OEM 

inquiries invited. 

One full year on all parts 
and workmanship. 

_J 

Quality Computer Services 
178 Main Street 
Metuchen, New Jersey 08840 
201 /548-2135 

Toll-free number: (8001 631-5944 
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and automates the process, is the 
resulting program a medical device? 

o defi nite decision has yet been 
made . Even if this automated process 
is considered a med ical device, how 
should the Burea u of !edical Devices 
analyze the Sl O(k ) submissions? 
Perhaps the appropriate me thod 
would be to ask w he ther the 
algor ithm that is used is substantia lly 
equivalent to the a lgorithm that was 
employed manua lly. If the algorithm 
were the same, the computerized ver­
sion of that process wou ld be de ter­
mi ned to be substantially equivalent 
to the manual version and would not 
be covered by Class 111 regulations. 

A you may imag ine, the issue of 
software as a medical device is com­
plex and stil l in a state of fl ux . Per­
haps some examples of software pro ­
ducts that have a lready been exam­
ined by the Bureau of Medical 
Devices will provide some clarifica­
tion. 

One product that was reviewed by 
the Bureau of Medical Devices was a 
microprocessor-based monitor that 

measured several pa tien t pa rameters 
such as blood pressme and heart rate , 
manipulated those mea s ured 
parameters , and displayed the mea ­
surements in both a rea l-time fashion 
and in a trend plot. The product , in­
cluding its software, was considered 
to be a medica l dev ice. 

Another product used hardware, 
leased or sold to a hospital , that mea­
sured pulmonary parameters. The 
raw data was ent to a compu ter by 
way of phone lines. T he computer 
manipulated the raw data and re­
turned a d isp lay of the patient's pul­
monary functions to the hospital. 
Because the data manipu lator and its 
software made c laims fo r medical 
purposes and required the leased or 
purcha ed front -end hardware sys­
tem, it was considered a medica l 
device rather than a service and fe ll 
under the Bureau of Medica l Devices 
regulations . 

A new pulmonary-funct ion 
analyzer uses an Appl II microcom­
puter to measure a patient 's breathing 
with an electronic flowrneter, analyze 

the informa tion , and prin t out a 
graph of the patien t's pul monary 
funct ion . This is considered a new 
medical device, but because it merely 
does the same analyses tha t were once 
done by hand, it was determined to 
be sl1bs tant ially equivalen t to a pre­
amend me n ts dev ice and was not 
placed in Class Ill . 

Another firm uses a computer to 
analyze X rays and patient informa­
tion received from hospi tals to de ter­
mine the patien t's fu ture growth 
statistics. Several X rays and a hi s tory 
of the patien t a re mailed to the com­
pany where the futu re growth 
parameters are predicted by way of a 
programmed a lgo r ithm. T he Bureau 
of Medical Devices considered the 
firm a service provider, and although 
the programmed a lgorithm is a 
medical device , it is not subject to ac ­
tive regulation except for the regu la­
tions rega rd ing misbra nding a nd 
adu lteration. 

Products that fa ll into this limited 
level of regu lation must meet the 
fo ll wing criteria: 

5-100 USERS I ow 

Here's why: 

TRY TBE MM-103 FOR 10 DAYSI 
If you're not satisfied. return it for a lull refund . But , ii 

you find what others have discovered - that the 
MM-103 is ops In per1ormance & rell;ibllity ­

In fact, most ofour new sales are referrals from satisfied customers. 
• The MM-103 is adirect connect, 
S-100 compatible, Bell 103 standard 
modem, with auto originate and auto 
dialing. 
• MM·103 works with the widest 
variety of public-domain and 
commercial software, featuring 
selectable modes, parity and baud 
rales (61-600 baud) ror unsurpassed 
flexibility. 
• You can expect off-the-shelf. 
UPS-lasl delivery. Order with check, 
VISA, MasterCard or COD. 
• MM-103 ls installed in minutes. A 
call to our 24 hour aday modem lest 
center (703-379-0303 at 300 baud) 
allows Immediate test & verification 
or operations. 
• MM-103 comes with an 
unbeatable warranty with speedy 
repairs • a service needed by less 
than 5 percent of boards sold. 

52(}1 Leesburg Pike, Suite 604 
Falls C:hurcft, VA 22041 

(703) 379-9660 

1. 	The product must be a computer 
software package essentially based 
on da ta-ana lysis methods appear­
ing in the literature. 

2. 	Only se rvices p rovided by the soft ­
ware can be sold . T he software 
itself can 't be sold or leased to 
users or other service providers. 

3. 	The data used as input by the soft­
ware must be generated by a com ­
mercially available dev ice. 

In this instance, if the firm were to 
market the s ftware package that 
guides the calcula tio ns , such a 
package wou ld be an actively 
regulated medical device. 

Conclusion 
This a rticle has been a limited d is­

cussion of FDA regulation of com­
puterized medical devices a nd 
medica l software. Many details have 
been omitted. Designers of medica l 
softwa re and hardware shou ld ob tai n 
additional information by contac ting 
the Office of Sma II Manufac turers 
Assistance, Room 1431 , 8757 Georgia 
Ave., Silver Spring , MD 20910 (301) 
427-7184 . • 
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INTRODUCING MORE REASONS 
FOR TRYING CONTROL DA1'A 
FLEXIBLE DISKS RIGHTNOW. 
2 FREE IN EVERYBOX. 
Now you have two more reasons to try Control Data flexible 
disks. Two free d isks in every specially labeled box of 10 be­
ginning July 1st. Thafs 12 disks, or 20% more in every box. 
Control Data flexible disks are dependable. They're guaran­
teed error-free so you can count on them to perform time 
after time. We manufacture and test every disk to exacting 
standards. 1rs one reason many users choose our media 
above all others. 
Control Data disks are available in both 8-inch and 5-1/4-inch 
sizes, in a variety of formats. And from now until Dec. 31, 1982, 
you get two free in every specially labeled box-just for 
trying them. 
If there isn1 a participating d istributor near you,call toll-free 
800-328-6207. 

DISTRIBUTORS 
AAIZOAA 
Tllcson, si>eCJlalty Ool!IJMJ!ef Ribbons & Supplies 
602/ 293-6861 
CAUFORtilA 

l.oclj, VISlble Compuler SUPPIV 

209/334-9487 

Los Ange41$. The SUPJllY Depot, Inc. 

213/ 873-6337 

Onmge, Doto &II. Inc. 

714/633-6650 

O!anQe Cotllly, Tiie SUpply Oepol, Inc. 

7141750-1367 

son remanoo ~mer Tiie SlJppiY oepoi, 1ne. 

213n04-101s 
son Francisco.The Sul>PIY Depot. Inc. 

415/881-7800 

Simi ~. llle SUppl'j Depol COip 

805/583-0505 
COl.ORAOO 

Denver Dale Pro tld 

303/nNl6$5 

Fl.ORfOA 

Hlafeoh. KAA P1111i10 

305/557--4782 

Miami. Data Pox 

30514$9291 

GEORGIA 

Allada. Dalo A5loCloles. Inc 

4041262-9818 

IWHOIS 

Chlcago,1llomos Computer Corp 

312/944-1401 

SI Cllades.Vlsiblll Compul81 SulJPl'I Corp. 

312/377-0990 

Klw.-
Cedor Roplds. NelwOl!c BUUlllSS fQflns , Inc. 
319/365-8691 

MAfffiAND 

Ba11ltnore,The Supply Depot, IOC. 

3011252-4992 

GGtlle!SlMQ ,8AS'r$ 

JOl/977-6900

Jessup . Dalo Slocogo Inc. 
301/953-2424 

MASSACHUSETTS 

'MJllUm,OCllO Rtsean:tl Assoda!M 

6171&38-0425 

MICJllGAH 

SOUi~ 1IDnSoCUon Slomge Symms 

3131557·3036 


MINNESOTA 
llloomJIQIOll, Allll!1$0n llu8il&s,, Prod., Inc. 
6121881-1151 
Mllr1eopolls, 5e.xlon Doto Productl 
612/941-5880 
MISSOURI 
HazelWOOO. SpeclGlty Compuler Rlbbons g. SUpplles 
3141731-0808 
NEW JERSEY 
EngetWOOd, Dalo Rneorcll Assodoles 
201/569-2620 
IEWYORK 
New'lbf'i(. Dola ResecrcllAssoclales 
212/564-2232 
OREGON 
Eugene,Wtslem PuperCompaoy 
S03/68&-836l 
Jocllsolr.1~o. Compute1 &dllmge 
503/772-3a03
Por11and,Western PllJ>llf Company 
503/288-5646 
OHIO 
OOlumlllJS.1lansoc110n SI~ 5YS1t!T1$ 
614/221-1788 
PENNSYLVANIA 
Berwyn. Usecl Computer, Inc. (UCI) 
215/647·1881 
TEXAS 
AIJslll. Business Dalo Pnlducls 
5121453-5129 
Dolos. PlllltJO Ent8lpl!Se5 
2141358-1200 
Houston. &nu Doiu SUpplln 
713178"270 
San Antonio. &JU's I Dalo 
512/65"367 
san An!OIWo.Tronst:Olfilertal Dlslrlb 
5121737·0()6.C 
UTAH 
Solt Lall$ CllY.Rebel Enl81JN1$es. Inc. 
801/281-3300 
V1RGINIA 
Follm. Doto ~Assoclcrtes 
703/385-3414 
WASlitNGTON 
l<llnl.Wlls1em Poper Company 
208/2!n-!$300 
Posco. Westem Paper~ 
509/547-1533 
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How to 


You're not a lone, you know. 
We've all been through that same excru­

ciating moment when we realized that we were 
going to have to learn a lot more than we wanted 
to know about programming, in self-defense. 

But most of us surv ived . 
Many of us with a litt le bit of help called 

dHASE II, the relational database management 
system (DBMS) for micros. 

The best defense is a strong offense. 
Don't get seduced by BASIC, because 

basically BASIC is weak. And to make it do 
anything useful can take 10 time as much 
programming (and time) as with dBASE II. 

dBASE II is much easier because it's a 
relational DBMS, and you control your informa­
tion with powerful, English-like commands. 

With a word or two, you CREATE data­
bases, APPE rD new data, UPDATE, MODIFY 
and REPLACE fie lds, records and entire data­
bases. DISPLAY some or all of your data for 
any conditions you want to apply. Organize 
months worth of data in minutes with REPORT 

You can prepare your forms and formats 
precisely fhe way you want them. Do calcul a­
tions on fields, records and entire databases 
with 10-place accuracy. 

And do even more with dozens of other 
commands. 

Here's the catch. 
With any language, you'll need to under­

stand relational operators ("less than'.' "greater 
than'.' "equals") and a bit of logic ("or; ' "and'."'not"). 

With dBASE II, you'll also get an easy 
way to make choices (IF ..THEN..ELSE) and a 
powerful way to perform repet itive tasks 
(DO WHILE.. ). 
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With these tools, you're ready to tackle 
your accounting and time billing, project man­
agement, and any other data handling and record 
keeping. You can work interactively and ge t your 
answers right now. Or save your instructions and 
repeat everything with two words: DO Man­
hours, DO ProjectX, DO whatever has to be done. 

Use dBASE II to help make your choice. 
11 you've got a 48k CP/M micro with a 

disk drive (96k IBM PC), send us $700 ( $400 
for a 56k Apple) . We'll send you a copy of 
dBASE II to use free for 30 days. 



Instead of just poring over a manual, run 
it and make certain tha t dBASE II does what you 
need done. 

Then if you find it isn't right for you, 
end it back and we'll return your money, no 

questions asked . 
But we know that you' ll probably keep it. 
Because having dBASE IT is li ke having 

a black belt in micros. 
Cal l (213) 204-5570 today or drop by your 

local computer store for the rest of the story. 
Ashton-Ta te, 9929 Jefferson Blvd., Culver 

City, CA 90230. 

Circle 39 on Inquiry card. 

AshtonTate 


'·iosz Asnton-Tate 
C l'/ !vl 1s a trademark of Digi tal Resea rch 
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Talking Terminals 

Text-to-speech translation involves 


looking at the problem from a different "viewpoint." 


Imagine for a moment that you are 
sitting in front of a computer video 
terminal working on a program when 
suddenly the screen goes blank. The 
display tube has failed . Could you 
continue to work on the program 
even though you couldn' t see the 
screen display? That's exactly the 
problem that faces many visually clis­
a bled persons when they try to use 
standard microcomputers. 

An answer to that problem is the 
"talking terminal. " Simply , a talking 
terminal resembles a conventional 
computer terminal except tha t it 
speaks information instead of, or in 
addition to, displaying that informa­
tion visually. This article aims to of­
fer an understanding of the human 
factors involved in selecting a talking 
terminal and to compare current talk­
ing- terminal products. 

About the Author 
David S toffel lrns participated in the research 

and development of voice-response teclnrology 
for six years . He lras built 111$ ow11 talking ter­
minal as n researc/1 tool and for liis pe rsona/ 
a11d professional use. 
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David Stoffel 
Scion Corporation 

12310 Pinecrest Rd. 
Reston, VA 22091 

In addition to conventional ter­
minal capabilities, a talking terminal 
requires several additional features 
and capabili ties. First, of course, the 
terminal must be able to talk intel­
ligibly for you to understand its 

Speech Is an elusive 

method of 


communication; 

once those sound 

waves are heard, 


It's up to the llstener 

to remember what 


was said. 


speech. So, we want to assess the in­
telligibility and acceptability of the 
product 's speech . Second, speech is 
an elusive method of communication; 
once those sound waves are heard, 
it 's up to the listener to remember 
what was said. So, just as many 
video-display terminals provide local 

editing and memory, a talking ter­
minal has to provide a "say again" 
feature. Finally, consider, for a 
moment, how you would read this ar­
ti cle aloud to someone. Would you 
read the punctuation as pauses, or 
would you say the names of the punc­
tuation symbols? Would you pro­
nounce acronyms, such as ASCII, or 
would you spell them out letter by 
letter? Would you read the string of 
digits 1234 as "one thousand, two 
hundred, and thirty-four," or "one, 
two, three, four," or use some other 
method? A talking terminal should be 
able to present the information in a 
variety of ways, suited to your needs 
and preferences. 

Today's commercially available 
talking-terminal products (see table 1) 
represent two different design 
strategies. The speech-related features 
and capabilities have either been buil t 
into an existing conventional com­
puter terminal, as with the Total Talk 
and the FSST-3, or are in a self-con­
tained accessory module connected in 
series on the communication line be­
tween the computer and the tenninal, 
as with the VERT. These two design 



Call toll-free for great savings on Omni's 
complete line of 51/.i " premium disks. Each isGet Omni quality cerr[fied error-free at a minimum of twice 
the error threshold of your system. Each is 
rated for more than 12 million passes withoutfor as little as $1.99. • • disk-related errors or significant wear. 

even if all you

•want1sa 


lOpack. 


Call toll fr~ 

(800) 343-0314 ~ 
In Mass: (617) 756-2960 
C 11l if you're not ~url' whid1 disk is t ornp::iriblc wirh vour 
system. Call for prices on lJ6 rpi and sriccial formars. We uffcr an 
unrnndition::il mnncy-hat: k w;irrnnr y. \'l,k.'rc here t l l hc.:lp. 

Be sure to ind icate system name and model # at right. 

I of Price Per Total 
10 Packs Slf.• Disks IO Pack Price 

Single side/si ngle dc nsir;r $19.90 ~$ ___ 

Single side/double density $23. 90 -'­$ ___ 

Double side/double de miry $39. 90 ~$___ 

Flip/ Floppy reversible $39.90 _,__$ ___ 

Double side/double density 
Protectiw plastic library case $ 2.99 $ 
(in lieu of soft storage box) 
Shipping and handling $ 1. 50 

5% sa les m: (Mass. only) .,s 

Circle 33 on Inquiry card. Total ~ 

And each is precision fabricated to exceed 
all ANSI specifications with such standard 
features as reinforced hub rings and Tyvec 
sleeves. Get same day shipment and an 
unconditionaJ, no hassle money-back guarantee. 

ARCHIVE 
152 Boston Turnpike 

Shrewsbury, MA 01545 
(800) 343-03 14 ; In Mass: 

(617) 756-2960 

0 Chc k D Master Card 

0 OD Ov1A 
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IBM 

personal computer 


UCSD 

p-System™IV.1 
A superior implementalion of the UCSD 
p·SYSTEM is available NOW for your IBM 
Personal Compuler_ 
Network Consulting has added many 
features lhat the professional programmer 
will find uselul. These features are not 
available from any other sources. 
·Hard disk support for Corvus. Tall Grass 

Technology and others 
• 25% more floppy storage, withoul adding 

or modifying hardware, retaining compat­
ibility with standard IBM diskettes 

•Double sided and double sided/double 
tracking stepping floppy disk drive sup· 
port 

- Up to SOOK on each mini-diskette 
• RAM disk support (a pseudo-floppy 

volume that uses up to 5 12k RAM} 
• 8086/87188 macro assembler 
- Extended memory support 
·Adaptable system support available for 

adding custom l/O drivers 
·Remote Terminal supporl 
• XON/XOFF flow control for serial printers 
• A library of program modules and other 

utilities 
• Disk write verification 
· and more! 

Standard p-System features include: 

• Standard 110 red irection (including com­
mand files) 

• Dynamic program overlays 
- Suppor1 for asynchronous processes and 

concurrency primitives in Pascal 
• Fast Pascal p-code compiler 
- Fast FORTRAN and Basic p-Code com­

pilers also available 
• A powerlul screen oriented editor 
• A filer for handling both riles and volumes 
- A Native Code Generator lhat processes 

you r Pascal, Fortran and Basic programs 
lo convert parts of them lo native machine 
code 

- Dynamic runtime binding 	of separately 
compiled programs and units 

• Turtlegraphics lor easy graphics displays 
• Print spooler for background printing 
• Symbolic debugger 

USCD p-SYSTEM from 

Network Consulting 


The only serious choice for business 
TM The R99en1s or 1he Universoly ol Caldomia 

Product: 	 VERT (Verbal Emulation in Real Time) 
Sell-contained speech unit connected in RS-232C communicat ion 
line between computer and any terminal. 

Price: $5900 (with educa tional discount $4990) 
Manufacturer: Automated Functions Inc_ 

Suite 813 
4545 Connecticut Ave _NW 
Washington, DC 20008 
(202) 362·6292 

Product: 	Total Talk (other models are available} 
Hewlett-Packard HP-2621 terminal with added speech ci rcuitry. 

Price: $4990 
Manufacturer : Maryland Computer Services Inc. 

2010 Rock Spring Rd . 

For rest Hiii. MD 21050 

(301) 838·8888 

Product: FSST·3 (Free-Scan Speech Terminal) 
Zenith Z·19 terminal with added speech circuitry. 

Price: $4495 
Manufacturer: Triformation Systems Inc. 

3132 Southeast Jay St. 

Stuart, FL 33494 

(305) 283-4817 

Table 1: Manufacturers of ta lking terminals. 

strategies have significant ramifica­
tions in two of the three areas of com­
parison: speech review and speech­
parameter control. 

Translation Algorithms 
An exhaustive comparison of the 

intelligibility and acceptability of the 
speech output-measures of listener 
comprehension and preference- re­
quires rigorous performance mea­
sures. Such scientific evaluation is 
beyond my resources. Nevertheless, I 
can offer some useful observations on 
the different text-to-speech algo­
rithms used in these ta lking terminals. 

Though some manufacturers do 
not acknowledge the ancestry of the 
text-to-speech aJgorithms they use, it 
is reasonably safe to infer that both 
the VERT and Total Talk use the 
Mcilroy (Bell Laboratories) algo­
rithm, as enhanced by NIH (National 
Institutes of Health) , and that the 
FSST-3 uses the NRL (Naval Research 
Laboratory) algorithm. The Mdlroy 
enhanced algorithm uses about 1000 
rules, and the NRL uses about 600 in 
performing the letter-to-phoneme or 
word-to-phoneme trans lation. (A 
phoneme is the smallest sound unit of 
speech. When we speak, we string 
phonemes together to produce 
words.) 

Both algori thms are quite ade­

quate, with translation accuracy, lin­
guistically speaking, of about 
90 percent. In my experience, I find 
that the Mcllroy algorithm handJes 
difficult words correctly more often 
than the NRL. Neither of them makes 
any particularly egregious errors in 
the text-to-speech translation. 

Choosing Synthesizers 
The only viable synthesizers to 

date are those that use phoneme syn­
thesis, rather than synthesis by 
analysis (speech encoding), because 
the synthesizer must be able to speak 
an unrestricted vocabulary. The 
speech-encoding synthesizers, such as 
Texas instruments' TMSS221 LPC 
(linear-predictive coding) synthesizer 
or National Semiconductor's Digi­
talker, are still limited to fixed, pre­
recorded vocabularies. Both the 
VERT and the Total Talk use the 
Votrax VSB single-board speech syn­
thesizer; while the FSST-3 uses the 
older Votrax VSA. 

Both Votrax synthesizers are 
capable of independent variation in 
speech rate and pitch, under either 
manual or program control. The 
VERT takes advantage of the pro­
grammable-speech-rate control to en­
hance the pronunciation duration of 
very short and very long words, 
while also providing you with 
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-The Software Express ervice that really d rvers: 


11/UILANGUAGE 
Ill/I/PROCESSORS 
When it comes to providing quality 
programs for serious microcomputer 
users- come to Westico. And you 'll 
find more than quality software. 
You'll find instant response. In most 
cases. your order will be shipped 
within 24 hours. You'll also find the 
technical expertise on staff when 
you need help. For language proc­
essors and lots more. it's Westico. 
Here's just a sample of the more 
than 150 quality programs currently 
in stock: 

/1·80 - Powerfu l application 
programming language for micro­
computers. Implements on a micro 
the ANS Subset G language for 
minicomputers. Includes native 
code compiler. LINK-80 linkage 
editor. LIB-80 subroutine library 
manager. PLILIB run-time library and 
RMAC relocatable macro assembler. 
Sll75/S35. LINK-80 and RMAC also 
available separately. 
B . O - Effic ient B-tree key Indexed 
access method for Pl/1-80. Features 
key length to 63 bytes. unique or 
duplicate keys. and data records to 
ll096 by tes. Datasets can be spread 
over 8 files for a total of M mega­
bytes. $200/$30. 

- Extremely fast interpreter 
features double precision floating 
point moth. 40 character variable 
names. CHAJN/COMMON. random 
and sequentia l fi les. EDIT. CALL with 
parameters and an overlay tech­
nique. $350/-. 

I - Compatible 
with BASIC-80. Produces extremely 
efficient optimized 8080/ZBO 
machine code. Includes macro 
assembler. linkage editor and sub­
rou tine library manager. Compiled 
programs con be linked with FOR­
TRAN-80. COBOL-80. a nd assembly 
language p rograms. $395/- . 
- SIC - BASIC language 
compiler/interpreter for develop­
ment of financial and business appl i­
cation progra ms. System S120/$20. 
CB SI.,· - Implementation of 
CBASIC for CP/M-86. INT files com­
paflble with CBASIC and supports 
128K main memory. Requires 
CP/M-86 or MP/M-86. S325/$30. 

- Native code 8080 com­
piler of CBASIC language. Offers all 
of the features of CBASIC plus the 
speed and versatility of a compiler. 
Includes linkage editor which con 
create overlay modules. Supports 
CP/M and MP/M IL S500/S30. 

- Includes full ANSI 
standard X3.9 excep t COMPLEX 
data type. $500/ - . 

- Friendly overlay linkage 
editor for creating COM files from 
Microsoft compatible REL files. Con­
structs programs tha t use oil avail­
able memory including tha t used 
by LYNX itself. Program size con be 
increased at least 9K without using 
the overlay feature. The overlay 
option is vital to programs la rger 
than ava ilable memory. Easy to use 
with BATCH and HELP commands. 
$250/$25. 

access ordering. 

• Wes·ico hos mo e than 150 programs 
for professionals and businesses that use 
a wide variety of microcomputers inc lud­
ing: TRS-80 Model II. Apple. Vector 
Graphic. Cromemc o. North Star, Micro­
polis. Ohio Sc1ent if1c. Altos. Dynabyte. 
IBM. ln tertec. Xerox. Zenith. Northern 
Telecom. AVL Eagle and more. We're 
working hard to be your software 
company. 

L - Compiler produces 
8080/Z80 code. Standard REL file 
con be linked with other languages. 
Includes linker. debugger disassem­
bler and special Speed Program­
ming Package with editor and 
Pascal syn tax checkel Sll75/S30. 

L - Complies wi th ANSI 
Level 1 requirements and most useful 
fea tures of Level 2. SCREEN SECTION 
for definition of CRTs . $750/ - . 

xx - Family of microprocessor 
cross-assemblers. Designed to run on 
8080/Z80 based microcomputers 
under a CP/M-like operating system. 
Support for Motorola 6800. 6801. 
6803. 6805. 6809; RCA 1802; COP400; 
Intel 8048. 8051: MOS 6502. $200/$25. 

- Translates Intel 8080 
assembly language source code 
into optimized Intel 8086 source 
code. $150/$10. 

The Westico 24-Hour Computer Hotline (203) 853-0816 
(300 baud) for detailed information and quick 

4 Ways lo order 

e Westico. Inc .. 25 Van Zent St reel , 
Norwalk. CT 06855. 

(203) 853-6880. 

I • ; I 643-788 

r our 24-hour computer ( 300 
baud) ( 203 ) 853-0816. 

COD. MasterCard and VISA accepted. 

Prices do not include shipping and are I 
subject to change. In CT odd 7 % sales 
lax. All sales final. 

Manual p rice may be credited toward 
purchase of software. 

Dealer Inquiries Invited. 

WES-43 

Copyright 5' 1982 Weshco, Inc 

c 0 ta\o9
for fR£~ c rnbOI MOT 

d t s rv\ce nu s In s1oc\I. 
c\rcl 190 alilY progral'l'I 

an 150 qu 25 Van Zant Stree t • Norw;1lk , <...onnec 11cut 06855 
(203) 853 -6880 • Telex 643·788 
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j iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil words, or speII the word in question' 
and then continue the speech just 

manual speech-rate and pitch con ­
trols. The Total Talk and the FSST-3 
offer you manual speech-rate and 
pitch controls. 

The Votrax VSA and VSB syn­
thesizers seem quite similar with 
respect to their phoneme production, 
but the FSST-3, which uses the VSA, 
definitely sounds inferior; whether 
this is an artifact of the VSA syn ­
thesizer or poor audio amplification, 
I don' t know. 

You may wonder why none of 
these products uses the new Votrax 
SC-OlA integrated circuit, which is 

WHATABEAUTIFUL COMPUTER! 


That's the reaction we get 
from BRIDGE computer system customers. 

The BRIDGE Formula for SPEED 
2.56k+ME'V/DSI< +Cache BJOS =BRJDCE SPEED 

Let's deciµlwr the fo r111 1.1 /a . .. 

Take M EMDSK nd Cache BIOS, two major operat ing sys tem 

enhancements, add 256k a nd perfom1 ord inary PI M disk opera tions a t 4 to 

20 times the normal speed on an ln te rSystems compu ter. 


W hat does thi s mean! If you are a sof tware developer, you'll know fo r sure. 

Imagine the possibili ty of execut ing your compiler work out of memory. 

How? The components of BRIDGE SPEED a llow your files to reside in 

memory af ter your firs t run so that with your second run you move from one 

area of mem ry to a no ther, ra ther than from disk to memory. 


f111agine this ... 
• cutting d isk access time by 10 
• p roducing twice as much code per month 
• minimizing disk we, r 

Your imagining become re, lit y by using BRIDGE'S SPEED formula . 

Hardware consists of: 

• 6 MHz Z80 CPU with memory managemen t system 
• 256k RAM memory (expandable to 1 Mbyte) 
• Disk drive op tions: two 8 " (2 .4M) or 5.25 - (0.SMJ disks, 


ors · or 5 - hard d isk 


Run your stream of needs in the fast lane . "BRIDGE" the gap to a high perfor­
mance Enhanced Computer System. For complete infom1ation and p rices, 
call us at (617) 244-8190 o r circle the repl y number. Dealer inquiries invited. 

.\tE.\.t·DISK. ll-MATE •rt1I A.1Jt0CU~\' ~ .Ill'(' 11.Jdiri:n•r lo. " 11111 
tl C:H~P'l~r (..-.mJ"'ny. l>ivl~Ufl C'I Sc-.1 IMt.:i COIJ'Of.11lon 

less expensive. The single-quantity 
cost of the VSB is about $800, while 
the SC-OlA is $70. But there are two 
major reasons why the SC-Ol A is not 
used . The speech-rate and pitch con­
trols are both dependent on the same 
clock signa l or timing circuit, affect­
ing the ease with which intelligible 
speech may be produced . Also some 
people are concerned about the 
acceptability of the SC-OlA's sound 
quality. Only scientific performance 
measures can determine which 
Votrax synthesizer is ultimately more 
intelligible. (For a descrip tion of an 

r-i EIFUCJGe·· 
Computer Company

~ Of\'t5k...Y..: n= -.!.A DAJA('(JtU\ lM.ATl£lN" 

0 E BRIDGE STREET 
NEWTO , MASS. 02158 U.S.A . 

PHO E: (617) 244-3203 

application using the Votrax SC-OlA 
speech-synthesizer chip see Steve 
Ciarcia's article on page 64 in this 
issue.) 

Speech-Review Capabilities 
Imagine that a talking terminal is 

reading this article to you. Suddenly, 
you wonder at what you just heard ­
either a terrible pronunciation of a 
proper name (like "Ciarcia" perhaps) 
or maybe just a word that you don't 
recognize. You would like to stop the 
speech, perform some review func­
tions to repeat the last few lines or 

, 

where you stopped it. 
Stopping the speech output of a 

talk ing terminal requires that the 
stream of characters coming from the 
host computer to the terminal be 
halted . (Some remote computers 
make this very difficult. ) Only the 
VERT attempts (when the fea ture is 
enabled ) to tell the host computer not 
to send any more text when review­
ing. The Total Talk loses da.ta after 
receiving 120 characters of yet­
untranslated text from the host com­
puter. The FSST-3 loses data after ac­
cumu lating 1920 characters of yet­
untranslated text. 

All three products allow you to 
review the text saved in memory . The 
VERT saves the most recent 12,000 
characters , the Total Talk saves two 
screens (48 lines of 80 characters 
each) in the HP-262l 's display 
memory, and FSST-3 saves from one 
to three screens (depending upon the 
amout of memory installed) in the 
Zenith Z-19's display memory. All 
three products can repeat the text in 
its entirety or by character, word, or 
line. In addition, the VERT can repeat 
text by phrase , sentence , or 
paragraph . 

The Total Talk and the FSST-3 per­
form their review functions as a result 
of using the standard cursor-move­
ment and screen-print funct ions of 
the HP-2621 and Z-19 terminals. The 
VERT responds with its review func­
tion to an ASCII (American Standard 
Code for Information Interchange) 
escape-code sequence from any data­
terminal equipment. 
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DOOR-ALERT 
Just S19.50 

f\eep the th ieves and rap ists out of 
your home! Protect yourse lf and 
your loved ones wit h DOOR-ALERT. 
Simply s lip DOOR-ALERT over the 
ins ide door knob . If anyo ne touches 
t he door w ith his hand. wi th a key. 
or with a ool. DOOR-ALERT wi ll let 
out a pierc ing ala rm and se nd the 
intruder on his way . And then it 
turns off automat1cally so that ic 
won ' t keep alarming the neighbors. 

DOOR-ALERT has a 3-second built-in 

de lay. 

This has two purposes: 


1. So the alarm won 't sound 1 
someone just casually touches the 
door. and 

2 . To give you t ime to deactivate 
the ala rm. 

Keep DOO R-A LERT on he inside of your front doo r both 
while you are at home and wh ile you are a way . Nobody w ill 
be ·able to enter your home . And. of course. it is somethi ng 
you shou ld have with you on yo ur travels . DOOR-ALERT is 
beautifu lly styled . It measures 4 'h x 2 x 1 and takes up 
a lmost no room. It works on one 9-volt cel l (no included) . It 
costs j ust s 19 .50. (you get two for 534.50) plus SZ.00 
postage and handling - a g rea investment fo r PEACE OF 
MIND . 

GUARANTE E: Sa t isfaction is complete ly guaranteed! Use 
DOOR-ALERT for 15 days . Not pleased? You owe nothi ng ­
not even an explanation . Just return fo r complete. prompt 
refund . You have everything to gain. and noth in g to lose . In 
fac t you ' ll wonder how you ever got along without 
DOOR-ALERT. 

Yes! DOOR-ALERT 1s for me. Please send me units at 
on ly s 19.50 each. plus S2.0D postage and handling (Californ ia 
residents please ad d 6 % sales tax) . 
Totals enclosed . 

NAME 

ADDRESS 

CITY _ STATE Z.IP 
6333 Woodman AvenueSEND TO: DOOR-ALERT 
Van Nuys. CA 91401 
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The integration of speech capabili ­
ty with an existing, popular terminal 
design-the case for both the Tota l 
Talk and the FSST-3 - has positive 
and negative consequences. Such 
integration negates the need to ac­
quire a compu ter terminal separately 
when you shop for a talking terminal. 
On the other hand, building the 
speech circuitry into terminals has 
resul ted in a performance characteris­
tic especial ly annoying to pro­
grammers: both the FSST-3 and the 
Total Ta lk (Z-19 and HP-2621 ter­
minals , respectively ) never speak cur­
sor, character-attribute, or print­
func tion codes. 

Anyone who buys a VERT must 
also acqui re a standard compu ter ter ­
minal. This terminal is connected to 
one of the VERT's two ports, while 
the compu ter (or modem) is con­
nected to the other. The VERT trans­
mits all characters received from the 
host computer to the terminal, while 
translating and speaking if appropri­
ate. The VERT can a lso transmit all 
characters received from the terminal 
to the host computer, though usually 
some are trapped as the VERT fun c­
tion codes. This black-box filter-like 
approach to the problem of providing 
a ta lking terminal is modular and 
well formed. 

Speech Parameter Control 
A talking terminal should give you 

the option of setting speech-control 
parameters. It should either decide 
the most appropriate way to transla te 
and speak segments of text where 
machine-based decisions are compe ­
tent or provide you with the capabili ­
ty of manually setting those decision 
parameters which cannot be success­
fully handled by a machine. A pro­
gram can decide whether to pro­
nounce or spell IBM, IH, or ASCll. 

The VERT uses tru th tables for 
prefixed and suffixed letter pairs to 
determine whether to spell or pro­
nounce alphabetic tokens . It is rather 
more difficul t fo r a program to decide 
whether to say 370 as "three seven 
zero," "three hundred seven ty," or 
"three seventy. " If the tex t is referring 
to an IBM 370 mainframe computer, 
the choice will be obvious to you . But 

J 



TEK 2200 MULTI-PURPOSE THE PERFORMANCE / 
OSCILLOSCOPES PRICE STANDARD 

Now! A 60 MHz Tektronix scope 

built for your bench. 


In 30 years of Tektronix oscil­
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproached for the 
performance and rel iabi lity they 
offer at a surprisingly affordable 
price. 

There 's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Virtual ly el iminated 
board electrical connectors. And 
obviated the usual cooling fan . 

Yet performance is written all over 
the front panels. There 's the band­
width for digital and analog circuits. 
The sensitivity for low signal mea­
surements The sweep speeds for 
fast logic fami lies. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1100 for the 2213 '. 
$1400 for the dual time base 2215. 
You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 

probes, operating manuals, 15­
day return policy and full Tektronix 
warranty. 

For a demonstration stop by your 
local Tektronix Sales Office 

ORDER TOLL FREE 

1-800-426-2200 
Ask for Department J0333 
In the slate of Washington , 
Ca ll (206) 253-5353 col lect. 

Tektronix 
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CP/M DAT A ENTRY 
"RADAR" 

RADAR is a high speed data entry system 
I.hat wi ll run on any CP/M system pro· 
viding a "3741" style key- to-disk en · 
vironment. RADAR is ideal for replacing 
KEYPU NCH machines and older, slower 
key- to-disk systems like the 37 41 's and 
42's. 

Features: 

Verify Mode 

Check Digit Processor 

Auto Dup/Manual Dup 

1 6 Accumulators 

Parameter Driven (No 
Programming) 

"Virtual " File Access 

Add or Delete Records 

Record Retrieval By Number 
Or Content 

Full Editing Capability 

Operator Prompts 

Extremely Fast (Written In 
Assembly Language) 

In addition to "heavy.- duty" data entry , 
RADAR is also the ideal "front-end" for 
many appli cations programs. providing 
aquisition an d retrieval of keyed data with 
a degree of reliability simply not possible 
with any other technique . RADAR can cut 
programming time by more than 30%, 
simply because there is no longer any 
need lo write the "input" portion of a pro­
gram, Just let RADAR handle ii! 

Write or call for free brochure. The 
RADAR manual is also available 
separately for $25 .00 . 

SOUTHERN 
COMPUTER 
SYSTEMS, 
Inc. 

P.O. Box 3373A 
Birmingham, AL 35255 
Phone: 205- 933-1659 
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Text-to-Speech Translation 
Setiem/ independent efforts have 

resulted in various ~rapheme-to­
p/1oneme translation systems for 
speech syntfiesis. Graphernes are let­
ters or otlrer characte1·s. and phonemes 
are tl1e sounds of speech. There are 
two approaches to the problem of 
tra11slating written lcml{uage (ortho­
graphy) to its spoke11 (p honetic) fonn. 
A II wrrent efforts to create artificial 
speech use either one or both of tl1ese 
approac/1es. 

The firs t approach searches a dic­
tionary of words mid/ or word frag­
ments (morphemes) for con-esponding 
phonetic represen tations . Such dictio11 ­
aries that are expected to sa tisfy a wide 
v ariety of contexts must be quite large. 
Tire sofhoare responsible for searchin~ 
a dictionary must be able to account 
for various forms of a given en try. 
When dictio11aries of morp'1emes are 
used, the software must be capable of 
separating tl1e words to be transla ted 
into their constituent morphemes. 

The seco nd approaclr uses 
:;;mpheme-to-plro11erne trans lat ion 
mies. Such ru les attempt to describe a 
corresponde11ce between tlte ort/10­
graphic and phonetic forms of t'1e /an­
gw1ge. Some efforts liave rest41ted in a 
combinati011 of these two methods of 
translation , resorting lo the second 
w hen the first fails to satisfy a tnmsla­
tion request. 

Unrestricted Text 
Jn order to remove all restrictions on 

tl1e content of tire text bein}{ translated, 
the tra11slatio11 system must be able to 
distinguish among English words, 
acro11y111s, 11111emonics, abbreviations , 
etc. The input stream of text to be 
trm1slated is parsed into tokens that 
contain d wracters of tlie same type. 

Tokens may be divided into types 
alphabetic, punctuation, 1wmeric, or 
symbolic. A token is complete wlre11 a 
cliaracter in the input stream of 
another token type is encountered . 
Tire type of a token determines the 
classification of m ies used i11 transla t­
ing t/1e token. Th e selection of tl1e mle 
set is dependent on tire token type. 
There are currently rule sets for 
English, numerals, punctuation , and 

spelling. Sµelling is the Eng/isl! pro­
111mciati011 of a single character's 
name. Yo11 must also consider t/1at 
alphabetic characters do not always 
represent an English word. 

Freq11 e11cy tables representing the 
occurrence of letter µairs (di,;rams) or 
triplets (trigrams) offer significant l1e/p 
i11 deciding w hether a gro11p of cliarac:­
ters represents a'1 English word, 1111 

acronym, or a mnemonic. Tl1e fre­
quency tables currently i'n use were 
derived from a lexicon of nbout a quar­
ter of a million words. Tire di!{ram-fre­
q11ency fable is reduced to a binary 
table tliat represents the ocrnrrence or 
110noccurre11ce of letter pairs i11 the lex­
icon. The i1se of digram or trigram 
tables could be expanded to t /1e detec­
tion of specific subsets of English 
vocabulary. One case where t!r is is use­
ful: frequency tables derived from a 
co111rno1t-t1sage dictionary and a lex­
icon of medical terms are si1{11ifica11 tly 
different. 

Rule-Directed Translation 
Ortl1ograpliic representations of text 

tin? translated to phonetic representa­
tions by means of a productio11 system. 
nie rules used in the Englisli -to ­
plroneme tra11.slatio11 111atc.l1 con text­
sensitive patterns to tl1e word or word 
token . The mies are of the fom1 : 

left-co11text {curren t-token/ 
right-context = pfwnemes 

Tlie wrrent-token is tire clraracter(s) 
that is cw·rently being translated by a 
rule . The left-con text and the riglzt­
context are the text in which t/1e cur­
rent-token nrusl be matched. These 
left- and n'ght-contexts may contain 
special symbols that define arbi'trary 
pattems of characters. T'1 e currenf­
token may 110/ con tain these special 
symbols a11d nrnst match. character for 
c/1aracter. tire token of tl1e word being 
tra11slated. T'1e ri~lrt-ltand µar-t of a 
rnle xives tlie plw11elic symbols reµre­
se11ti'ng the current-token. English 
phoneme mies are classified in 
subgroups of alphabetic, numeric, 
punctuation, and spellinp, rules. The 
phonetic replacements selected by the 
successful matching of rules ar·e used to 
drive a speec!1 -syn t'/1esi:zirrg device. 

http:111atc.l1


a translation program has no way of 
"knowing" the correct pronunciation 
of a number or word on the basis of 
the context in which it was used. The 
Total Talk and the FSST-3 simply 
speak numbers digit by digit. The 
VERT does the same or says numbers 
as whole words depending on your 
parameter setting. 

Ironical ly, ifs often desirable to 
make your talking terminal remain 
silent, while continuing to display 
and save text. The reasons are many, 
varied, and a matter of preference, 
but the capabi li ty is important. Total 
Talk will remain silent when you 
depress its Silence key. The VERT can 
be made to remain silent until a new 
line, speech command, or predefined 
text pattern is received. The FSST-3 
can start or stop speaking on com­
mand. 

No matter what the accuracy and 
proficiency of a text-to-speech trans ­
lation system, there wi ll always be 
words or symbols that you would like 

to have spoken your own way. For 
example, ii is becoming popular in 
academic computer-science circles to 
use the word 'bang" or "shriek" for 
the exclamation-point character (! ) . I 
am sticking with the conservative 
''exclamation," even though the new­
comers are shorter and can be spoken 
more quickly. The VERT offers you 
the power to define, in English, your 
own translation preferences. You 
simply define a rule that says 
I = ''bang," or whatever. 

On the Horizon 
We may see the cost of talking ter­

minals either decrease as new speech 
synthesizers are used , or increase as 
speech capabilities are integrated with 
personal computers. Whatever the 
result, the cost of a talking terminal 
will remain a serious problem for 
visually disabled persons. Talking­
terminal manufacturers should ex­
pand the market for their pro­

ducts-not limit it to the visually dis­
abled. Increased sales will lower costs 
and benefit everyone in the long run . 

One perplexing problem remains. 
The rapid advance of video-display 
technology has promoted the ever­
increasing use of video-dependent 
software. Users of talking terminals 
will require programmed solutions 
for describing essentially visual infor­
mation. Unfortunately, information 
science is still far from providing ac­
curate verbal descrip tions of two ­
dimensional space, thus, for instance, 
making it impractical to run a screen­
oriented program like Wordstar sole­
ly from spoken output. 

Though the sound quali ty of avail­
able phoneme synthesizers is defin­
itely far from human-sounding, I've 
found that visual1y impaired persons 
find it intelligible and acceptable with 
use. I believe that computers with 
natura l-sounding speech and more 
sophisticated algori thms for transla­
tion will be achieved in this decade .• 

V_R_D_a.ta···s•H•A•R•D-D-IS·K-11-1.h.as-th.is-fe•a-tu·r-e. 

ECC (Error Correction Code) is a poly­ If your system will abend or die during a ECC, 

•nomial derivative which is used to detect data error or if you must always have the 

and correct errors. ln simpler terms, this correct data for your functions , ECC is a 
means that the computer will detect and necessity. This feature has filtered down from the larger 
automatically correct data errors sometimes generated computer systems and is now used by manufacturers of 
spuriously in the equipment. superior micro computer products. 

Imagine a 5 meg Winchester Hard Disk with the following features: 

:~~ $1899. Complete 
• ECC-onboard buffer 
• FCC approval-Heavy Duty Power Supply 
• Automatic power on with system 
• Heavy duty linear power supply 
• Gold plated contact on all connectors 
• Heavy gauge aluminum chassis 
• 115/230 VAC 60/50 HZ Standard

ONLY \IA • State·of·the·art controller 
FROM data • 2 pass forced air cooling system 

~s 

Interl aces to: Radio Shack TRS 80 Model I • Rad io Shack TRS 80777 Henderson Boulevard N-6 Folcroft, PA 19Dli! 
Model Il l • IBM Personal Computer • Others to be announced 1i!1s1.q&1-s100 11001 3qs-a102 
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400 

16K 16K .. . 

32K .. . 32K .. . 

48K .. . 48K .. . 


-- -

\ 
I 
I 

- --··-

800 

410 Recorder ...... 

l ~ 
ATARI. ! 

I 

.. ... .. .. _.......
 
810 Cloe O"-e ...... ..... .... .... . ...... . ... 5449.00 

822 Prln lor . .. ....... . ........... .. .......... $269.00 

825 Prlnler .............................. .. .. $5!19.00 

830 Modem ....... .. ............. .. ......... 5159.00 

820 Printor . .. ....... ... ...... ... ............ S259.00 

650 lnter1oce ___ .. _ ... _••.. __ . .. . St69.00 

CX40 Joy Stick ...... ..... ............... . ... . 5t8.00 

CX853 !GK RAM .. ........... ....... _.. .. .. ... S77.95 


a HOTATARla 
.-fl'-. GAMES .-fl\.. 
PAC·MAN . • . . . . . . - ....... • ... . $35.00 
Cnnllpedo . - ...... . .. , ..... .. ... ........ ..... 535.00 
Cavern• ol Mars ... . . . . . . . . _ 532.00 
As teroids .. .. .. ...... __ ...... ..... , ... .. .... S29.00 
Missile Command , . , ... . .......... . .. . ... __ .. S29.00 
Slor RalGers .. . . . . . .. _..... . ................ S39.00 
Canyon Climber .. . .. .. ,, , ............... _... S2S.OO 
Protector ... . . . . . . . .. . .. . . . .. . . .. . .. .. . . . _ $24.00 
Mouskottack ...... . ......................... 531 .00 
Jawbree ker. .......... .. ... ....... ... ... ..... _S27.00 
Ghost Huntor .. ... ..... . .... .... ............. $24 .00 

Telecommunications 


Modems 

Hayes 

Smafl _. _ . .. __ . . . . . S239.00 
ChronO<,J raph . .. . .. .. . .. . .. . .. .. • .. .. St 99.00 
Mlcromodom II 5279.00 
Micromodem 100 . _ . _ . .. . . .. . . . . .. . . . .. . . . 5309.00 

Novu.lon Aulo . . . . . . . . . . . . . • . . . . • 5239.00 
DCal ................ .. S169.00 
Cal ....................... 5159.00 


Anchor Modern . S79.00 

VISICORP 

VISICALC 

Apple II+ .. .. .. . .. .. .. . .. .. . -........ 5169.00 
Atari .................... .. ..... ... SHl-9.00 
Commodore . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . S189.00 
IBM . . . • . . .. . . .. . .................... .. .. S189.00 

VI SIP LOT 
VISITERM 

VISITREND 

.. 576.00 Mlcrolok 16K RAM .............. ...... ... .. .. $74 .95 

Microtek 32K RAM . .. .. .... ........ .. .. . $119.95 

Romdlsk (1 28K) .... .. ................ 5429.95 

lntoc 48K Board ........ .. ....... ... ... . ..... 5219.95 

lnlec32K . .... ........... ... .... .. .. 5119.95 

One year exlondod wananly .. .. ... . ........... 570.00 

4'11 Enlortalnor ............................... S69.00 

4a2 Educator ..................... ... ....... S130.00 

483 Pr09 rammer ............................ S49.00 

484 Communicator ... .... ............ .. ..... S·344 .00 


K·BYTE 

ROM CARTRIDGE GAMES 

FOR YO UR ATARI 
Krnzy Sltool Out ...... . .... .. .... .... .. ... ... S39.00 
K-re<y Krillers . . . . .. .. .. • • • .. . . .... _. S39.00 
K-razy An llcs ....... . ........ .... ..... . .... . . S39.0(1 

K-slar Pottol . ........ . ... _.......... _ . S39.00 


STICK STAND ~ 

ARCADE ACTION FROM :~U~ • 
ATARI JOYSTICK "' 

AMDEK 

MONITORS 


300G .... .. .. .... . ........ 5169.00 
Color I . _ ............. _ . . S339.00 
Color II • . . . S69'.l.OO 
Color Ill .. _____ S429.00 

OTHERS 
ZMilh 9 • (Greon) .... - $119.00 

BMC 12- Green . SSS.00 

SOFTWARE 
We s1ock manulacture~s and tltlrd party software 

lot most •II computors on tho merkot! Co ll todoy 
lor a copy or our new 

CATALOG 
You'll llnd programs by Alarl. APX. Dolo Soll 
Crys\o l Soltworo, EPYX. Synapse, OnLl no, Arcade 
Plus, K·B\"TE, Mngls, Conadlan Micro Profosslonal 
SOltworo. Creotlvo Sollwore , BPI, VISICORP, Com­
modore, NEC end of course 1Jur own! 

FRANKLIN 

ACE 1000 


64K Personal Computer 
Ha rdwa re , sof tware and 
peripheral compatable with the 
Apple II and even has some lea· 
lures not found on the Apple. 

Call now for best price!! 

(~EIUlCJM) 

Finally. a dual disk drive lor 

the Atari 8001400. Both single 

and dual drive models read 

bot h sides of the disk! Wil l 

read all disks w ritlen for A1ari 

S10. CALL FOR INTRODUCT· 

ORY PRICE:! 


NEC 

COM PUTERS 

800t ·A ........ . ............. ..... . . .... $749.00 
8031 . ", . . ". - .. - ... " .. -- - $749.00 
ll012 " .. """ .. " • . " ..... """ - "" 5549.00 

PR INTERS 
8023 " -- " -- " " - " " " . " 
771017730 .. .. .. . . . . .. .. . .. .. .. .. .. 
3510/3530 - " " -- " - -- - ­

MONITORS 
J B·120 1 ............... .. .... .. . 
JC·l20 1 .. . 
Jc.1 202 .. " " " ............. , 


Maxell Disks 
MD I (box ol 10) . ...... . 

MD ti (box o l 10) _........ ..... .. ... ......... s.46.00 

MFD I (0 1 ........ . .. ... ............. .... ,,. $44.00 

MFO II (0 ' Double Den•ity) .•.• , ...... .... ___ _ 554.00 


Syncom (box ol 10) . .......... _.. __ •.• . . . ,,., .. S29.00 


Computer Covers 
Commodore VIC-20 S6.99 

Al ar! 400 _ ...... .. _ SG.99 Commodore 6031 S14.99 
Aler! 800 .. . ... ____ S6.99 Commodore 
Atorl 810 .......... S6.99 6050/4040 .. ...... S t 0.99 


" - $549.00 
. S2399.00 

s1789.00 

. . $179.00 
5349.00 
5899.00 

http:S2399.00
http:S69'.l.OO
http:S�344.00
http:SHl-9.00


FJ/0- HEWLE TT 
~~PACKARD 

HP•85 
HP•87 .... . .. . ... . .... . . ... .. . .. .. . .. . S1799.00 
HP• 125 .... . . . ..... ........ S1999.00 
HP • 85 16K Me mory Module. .. . ...... .. 5169.00 
5'1•'" Du a l Master Disc Drive . .. . .. . .•.•.. 51799.00 
Hard Disk wl Flopp~ . ....... . ... .. .. . . . . S4349.00 
Hard Disk • ..... .. ••..•.......•••.... .. SJ549.00 
"Sweet Lips" Plotter . . . . . . . . _. . Sl 199.00 
80 Column Pri nter ... . . . . . . • • . • . . . . . . . . . S649.00 

F/ifl'I HEWLETT 
~~PACKARD 

HP 41CV 
CALCULATOR 

s239 

HP dlC .... . .. .. . . ............. S1 89.00 
HP 1 IC . • .. . . . . .. . • . .. . .. . .. • • . . . . . . . S79.00 
HP 12C .... . .......... . .. . . . Sl14.00 
NEW 15C . . .. .... . . .. . ... . . ... Sl19.00 
NEVI 16C . . ....... . . .. . ........ . ... .. ... $125.00 

HPIL PERI PHERALS IN STOCK! 

MX 80 w/Graltrax . . .. ... . . .......... . .. .. $449 
MX 80 FT Ill ...... . ............... . ....... CA LL 
MX 100 . . . . . .. . . CA LL 
ADA 1600 Pa ra lle l Prin te r lo CBM .. . . .• .... SI 19.00 
ATC·1 ParaUo l Prinler 10 Atari . . .. • .. ..•. S29.00 
AP-80 Apple Para lle l Card & Ca ble. . . S69.00 
IBM·l Parollol Prin lor lo IB M.............. ... S32.00 

ln·stock items shipped same day 
you call. No risk , no deposit on 
C.O.D. orders. Pre-paid orders 
receive free shipping within the 
continental United States with no 
waiting period for certified checks 
or money orders. All prices shown 
are cash prices. Add 3% for 
Mastercard and Visa. NV and PA 
residents add sales tax . All items 
subject to availability and price 
change. 

CBM 8032 
sggg 

Word Pro 5+ ..... . ... .•• .. .. . ... S319.00 
Word Pro 4 + . . ..... .... . . ....•. . .. . .... S299.00 
Word Pro 3 + . . ....... • .. . .. . ...... .. ... S199.00 
The Admlnlstrator . . ... .... . ..... .. .. . . . S379.00 
In lo Pro Plus . .... .. .. . . .. . ... , . , •.. ... .• S219.00 
Power . . . . . . • . . . . . . . . . . . . . . . . . S79.00 

Televideo 
Terminals 

91 0 ....... S579 
912C . __ . . . S699 
920C . . .. .. S749 
925C. . 5749 
960 - .. $939 

. SC a ll 
SC all 

802 .. 
802H 
81 6 ... 
806 . - . 

. .... . . .... . ... SColl 
... . ..... SC all 

CITOH 

Starwriter 
F10·40CPS .. 
F11)55CPS ... 

Prow riter _ 

ADA 1450 Seri at Prin t or to CB ~ . 
ATC·2 Seri!ii l Prin1er lo Atari ... 
AP·S10 Apple Serio! Cord & Co ble . 

51439.00 
. . ... CA LL 

$499.00 

. $1 39.00 

.. S29.00 
.. ­ 595.00 

CENTRONICS 
PRINTERS 

739·1 .. . .... . . . 
739.3 .... .. . .. ' 
2 Mole r RS232·RS2'32 Cabl"s .. . 

- ALSO­

$519 
$619 

. .. ... S29.95 

Diablo 630 Spc clol . . . .•... S1799.00 
Ta lley8024-L...... . ......... . .... .. 51629.00 
IDS Prism . . .. .... . .. . . . .. CALL 

Commodore 
Business Machines 

CBM 64 .. . ... . .. . ..... . . .. .. . . . . . .. .. .... CAll 
4032 ... .. . .. ..... - . . . - . .. .. . .. - ­ .. . . . .. $969.00 
8096 U1'9 rad e Kit . . .. •. .. ... • ............ S369.00 
Supe r Pet. ... .. ... . ... .. .. .. . . .. .. .. . . . 51599.00 
2031 . .. .. . . . . . . • . .. . . . .. .. . .. . . . • .. . .. . $529.00 
8250 Doubled Sided Disk Drlvo ... . . . . ... S1 699.00 
D9060 5 Meg•byle Hard Disk . . . ..... . ... S2l99.00 
09090 7.5 Moga by lo Hard Disk . . . .. ••... S2699.00 
8050 . - ­ - . .. . .. - . . . . .. - . - .. . .. - . . . . . . s1299.00 
4040 . • . . . .. . • • . . . .. . . . . . • . . . . . . . . . . • • .. S969.00 
8300 (l e t1er Ouall ly ~.. . . . . . .. .. S1799.00 
8023 . ... ..... .. .. ..... . ............ - . . . 5769.00 
4022 __ ... _. _. _ . . . . . . . . .. . . . . . .. . • . . . . . . S499.00 
Pel lo IEEE Cab lo . ... .. . . . . ... .. ... .. .... S37.00 
IEEE to IE EE C•ble. . .. . . • . . .. . 546.00 
Tractor F"ed for 8300 ..... ........ ... .. .. S240.00 

VIC 20 

VIC 1530 Commodore Oa tas oe110 . 
VIC 1540 Disk Dri,e ..... 
VIC 1515 VIC Graphic Printer ... ..... . . . .... S339.00 
VIC 1210 JK Memory Expande r ....... . •. . ..... S32.00 
VIC 110 BK Memory Exp>nde1 . .... . .. .. . . .. ... S53.00 
1$K VIC Expans ion ......................... S94.0IJ 
VIC 1011 RS232C T1trmina1 lntOltaco ........ . .. S43.00 
VIC 112 VIC IEEE-486 ln lerface ........ . . . . . .... $86.00 
VIC 12 11 VIC 20 Super E•pande1 . .... .. . _. S53.00 
VIC Mol~er Board .. .. . . .. .... . .. ... .. ..... .... $99.00 

Smith-Corona 

TP-1 ~ 
5649" 

Letter Quali ty 
Daisy Wheel 

82A 
83A 
M .. 

12 CPS Text Printer 

OKI DATA 
PRINTERS 

. . .. . . . . . . . . . S~89. 00 

- . ­ - . .. • ..... . .. ... $729.00 
SI099.00 

NOTE 
Al l ol the above OKIDATA Prin1ers come equlpl>d 

wHh both poralle l ports & ~5232 Serial port._ 

IN PA 
CA LL 

(717)327.9575 



TheRAM67 

OL1r RAM67 stalic RAM olTcrs low power fo r 
cool opern1io11 and high re liJbili1y. I! is tnc 
first S l 00 memory of its size to offer battery 
back up. The RAM67 will run wi1hou1 wai1 ­
stales with any present S l 00 bus CPU . 

Ad va11ced static R A M67 f eatures: 

:J Low power C MO RAM =JOO ns access time 
C No wait states wi1 h our 10 MHz 

!.iglu11i11g 011.·" 
D 8/ 16 bi t opcr.tion 
D Phamom disable 
D Battery back up option 
ff you need high performance and hign reli:i­
bil ity al an affo rdable price, the RAM67 is the 
memory for you. 

12 KRAM . . .. .. ... .. . . .. . ...$1495 .00 
Battery back-up op1 ion .... . . .. . . . SJ 00 .00 

The Lightning One 

Tnc Lighrning One is the faslcst S l OO CPU 
board presently available. T he 8086 processo r 
wi 1h i1s two co-processors, the 8087 and 8089, 
provide exceptiona l data manipulat ion, nu­
meric processing and 110 nand li ng capability. 

Tile Lig htt1ing 011 e f eat111·es: 

::J 8086 or 8088 16 bit processor 
0 <1,5,8, or 10 Ml-!1. jumper selcc1abk 

operation 
D Optional 8087 and 8089 co-processors 
Cl Onboard monitor with di:1gnostics 
D 9 vectored intcrrn pts expandable to 65 

When you need min i-compu ter performance 
at micrn-computcr pr ices, the Lighming 0 11.· 
should be your choice. Benchmarks available. 

Prices srnrt at . . ..... . . .. ... ... . . S395.00 

Other LDP Products 

In ;iddit ion to Lhe RAM67 and Ligl1111i11g One, 
Lomas D;H3 Products offers the fo llowing fine 
produc1s: 

L: HAZITA LL System Support 
2 cria l pons, 2 parallel pons, dockJcalendar, 
951 1 or 95 12 mat.h suppon (option), hard disk 
cont roller host imerfocc . . . . . J\ & T, $325.00 

:J LDP72 Floppy Disk Co11t rolle r 
Single or double density opera tion, single or 
double sided disks, controls hoth s· and 5v,· 
floppy drives, digital data scpJ rator for ad just­
mcm free reliab le ope ratio n .... . . ... . .. . . 
. . . . ... ... . .. ... . .. . .... A & T, S2 74. 95 

For 16 bit computing 0 11 the SJOO bus, 
com e to the leader . .. 

1L DP1281256K Dy 11amic R A M 
An advanced dynamic RAM wit h swtic like 
performance. An ideal choice fo r large mem­
ory con figurat ions wncrc cost is an importan t 
consideration. No DA1 A, or rese t n:strictions 
. . . . A & T, I 28 K S795.00 256K S1395.00 

0 WP88 8088 CPU Board 
Ideal for inexpe nsive systems requiring the pro· 
cessing power of a 16 bit instrnction ct. The 
LDP88 has up to 8K of on-board EPROM, l K 
bytes of RAM, l se rial RS232 pon, 9 vectored 
interrupts, 5 MHz operation. seable as a single 
bo:i rd 8088 processor ... . ... A & T, $349.95 

Software Available 

:J CPIM-86" 

Fu ll irack buffered BIOS, memory disk suppon, 

double density fomiat . . . .. .... .. . . $300.00 


D MPIM -86' 
Full MP/M-86 implemema1 ion, hard disk and 
noppy disk support, plus memory dri\'c. l, 2 and 
5 u~c r configura tions. 

l! MS-Dos·· 
The IBM Personal Computer opcr.iting system, 
includes macro assembler ... .. .... . $250.00 

0 Other software: 
BASIC86, BASCOMS6 FORTRAN86, C, 
FORTH. 

·CP:,-.\f....'?S & .\ jr.M..&t rr.l.it1n.Jrlr "'/ n itf r.J.I H~tdt. 
••,HS-l)(J,S rru.ilm.trk (If .U.1.."Tt'1'1s. 

L1ghsmr~· 01ft•1u lrrn.u* 11/ l -"'1rWJ. ll.s:iJ Pm/11aJ., Ir... 

Dealer and O.E.M. i11q11i11~s i11vited. 

LOMAS DATA PRODUCTS, INC. 

729 Fann Road, Marlboro, Massachusens 01752 0 Telephone: 617-481-2822 

2.30 BYrE Scp1<mbcr !98l Ci rc le 270 on inquiry ca rd. 
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HardW1rare Revieww 


The Cognivox VI0-1003 

Voice recognition and output for the Apple II 

Dr. William Murray 

Computer Science Department 


Broome Community CoUege 

Binghamton, NY 13902 


The Cognivox VI0-1003, manufactured by Voicetek of 
Goleta , California, is a speech-recognition and voice­
output peripheral for the Apple II computer. It is difficul t 
to believe that for a modest $295 for hardware and soft­
ware, you can actually carry on a conversation with your 
computer. 

The Cognivox can be "trained" to recognize a set of up 
to 32 words or short 
phrases (e.g., one, two, 
alpha, syntax error, etc. ) 
This allows you maximum 
flexibility because the Cog­
nivox can be trained wi th a 
game, business, or scientific 
vocabulary. As a matter of 
fact, you can save several 
sets of vocabularies on a 
disk. During a training ses­
sion you enter the vocab­
ulary into the computer by 
repeating each entry three 
times into the Cognivox 
microphone and typing the 
entry once. This trains the 
machine to recognize your 

(1 -•• -. /\o1 . 1t1u. d 

Photo 1: Tl:e Cognivox VJ0-1003 Voice Recognition and Voice 
Outpu t System. 

voice . Voicetek cautions that other people's pronuncia ­
tions of the same words may or may not be recognized. 

The Cognivox, working within the frequency range of 
100 to 3200 Hz (hertz) , compresses essential speech infor­
mation for one entry into a 48-bit pattern . This pattern is 
saved during the training session and will be used as a 
"mask," or model, for future comparisons. The system 
uses only 4K bytes of storage for the program and tables , 
and Voicetek claims up to a 98-percent word-recognition 
rate . 

The voice-output vocabulary is entered in much the 
same way as the speech-recognition vocabulary. During 
a training session your words are digitized and stored in 
memory for future use. If you want your program to 
have voice output, the word or phrase is assembled and 
"spoken" through the built-in amplifier and speaker. The 
voice output sounds just like you, the trainer. Because the 

speech-recognition and 
voice-output vocabularies 
are independent of each 
other, a wide range of 
responses is possible. 

It should be noted here 
that the Cognivox is not a 
speech synthesizer; it is a 
speech digitizer. The voice 
output is strictly limited to 
the words or phrases that 
you enter . However. 
because you can use multi­
ple vocabularies, this is not 
a serious limiting factor . 

Steve Ciarcia 's article 
"Use Voiceprints to Ana­
lyze Speech" (March 

1982 BYTE, page SO) covers the techniques used to record 
voice prints . Steve points out that the quality of the 
speech-recognition system depends on what he calls the 
"templates" of the spoken words. The template or mask 
quality in tum depends on how much storage is available. 
His device, which produces voice patterns on an oscillo­
scope, uses bandpass filters starting at 31 Hz and covers 
an 8-octave range up to 4000 Hz. The results presented in 
the article show that most speech falls between 1000 and 
4000 Hz, which is just about the range of the Cognivox . 
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At a Glance 

Name 
The Cognivox V I0-1003 

Manufacturer 
VoJCetek 
POB 388 
Goleta. CA 93 116 
(805) 685-1854 

Price 
$295 

Hardware 
Includes the Cognivox Vf0 - 1003 !housed rn a 5- by 6- by 
I V. ·inch pla5t1c casej. microphone. and pow r supply; frequency 
response 100 to 3200 Hz: audio ou!put I 50 mW: power con­
surnpnon 150 mW dunng recognition .:i nd 450 mW maximum 
during voice output; power supply 9 V DC. 300 mA junregula!ed. 
w.:ill-trans former rype) : micrnphone Jacks provided on Front panel. 
remote amplrrt er Jack provided on back panel 

Software 
The comrol program VOX4 and demonstrauon programs 
VDUMP. VTRAP. VOTH. and TONES. au on a 5 \'4-1nch floppy 
d isk 

Capabllltles 
Recognize5 15olated speech; digitizes up to 32 words or short 
phrases per vocabulary 5et: .'l llows sep;ira te recognition and 
speech vocatJulanes: .3Ccepts words or phrases up to three 
seconds e.3ch 1n 5poken reng th: typical recognition accuracy of 98 
percent For the vorce tt 1s rra 1ned 10 accept 

Hardware Required 
Appre II wrth 32K or 48K bytes or memory. one disk drive. and 
DOS33 

Documentation 
26·page manual 

Warranty 
120 days repair or replacement 

Audience 
Those seeking to communicate by voice with their computers; 
potent1.3I uses include secunty functions. helping the disabled. and 
audio games 

TheCognivox VI0-1003 comes completely assembled 
in an attractive 5- by 6- by 1 V4-inch plastic case. The 
device plugs into the game-paddle 110 (input/ output) 
port of the Apple and operates from a 9-volt power sup­
ply provided with the device . 

The Cognivox contains an internal amplifier and 
speaker but also has an audio output jack for use with a 
higher-quality amplifier system. Voicetek provides a 
120-day repair-or-replacement warranty on the Cogni­
vox. Perhaps the best part of the system is the disk in­
cluded in the package; it has several programs that allow 
you to save and restore vocabularies and play games. 
The Cognivox system requires the Apple II , 48K bytes of 
memory, and DOS 3.3 (16 sector). 

Getting Started 
If you're like me, the first 10 minutes after the delivery 

of a compu ter peripheral can be very dangerous-you're 
extremely tempted to experiment with the hardware first 
and study the instructions later. But with the Cognivox 
you 've just got to take time to read the first few pages of 
the 26-page Cognivox User Manual. All installation steps 
are explained in detail , but here is a summary of what 
gets your computer up and listening: 

•First, plug the power supply into both the Cognivox 
and the wall outlet. 
•With the computer off, plug the Cognivox into the 
game 110 port of the Apple. 
• ex t, plug the microphone into the Cognivox and set 
the volume control. 
•Now boot the Apple using the program disk provided 
with the system. 
•Type "RU PROG4" and away you go. 
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When the system is booted you are provided with a 
menu of the disk selections. In addition to the main pro­
gram (PROG4) Voicetek also includes four demonstra­
tion programs (I 'll explain more about these later ). 

PROG4 is a demonstration program that immediately 
allows you to digitize your voice for voice output or 
speech recongition. You can also save or recall stored 
vocabulary from the disk. Let's imagine that you want to 
record a speech-recognition vocabulary. The program 
will prompt you with the question "How many words 
are in this vocabulary?" You may enter up to 32 words. 
Digitized words must be greater than 150 milliseconds 
(ms) and less than 3 seconds in length . The silence gap 
between words is 150 ms. Voicetek warns that to achieve 
maximum speech recognition you must enunciate clearly 
and distinctly . When training is complete a playback op­
tion for each entry is provided that allows you to check 
the clarity of your entries. You can then test the system's 
ability to detect words corresponding to its stored 
vocabulary by speaking the words you just stored. The 
program wiU display each word it recognizes on the 
screen. (Remember that the system is trained to one per­
son's vo ice, and others pronouncing the same words 
might be rejected.) 

T o test the system's ability to recognize digitized 
words, l performed two tests . One test used a vocabulary 
of 32 words that I entered; some of these entries were 
similar in sound. The second test used the same 
vocabulary, but my wife pronounced the words. The 
results are shown in table 1. Notice that the Cognivox 
recognized every word spoken by the trainer. This 
recognition rate of 100 percent is better than that claimed 
by Voicetek (98 percent). My wife was not as well re­
ceived; the Cognivox recognized 8 words correctly, 7 in-

Circle 16 on Inqu iry card. --+ 
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Word Vo ice A Voice B 

microprocessor microprocessor microprocessor 
daisy wheel daisy wheel business 
interlace interlace (no response) 
graphics graphics graphics 
digital digital (no response) 
editing editing interface 
computer computer computer 
conclusions conclusions conclusions 
analog analog (no response) 
acquisition acquisition (no response) 
harmony harmony monitor 
directory directory (no response) 
byte byte free 
Apple Apple call 
encyclopedia encyclopedia (no response) 
inexpensive inexpensive (no response) 
import import (no response) 
call call call 
hear I heart (no response) 
technology technology (no response) 
sales sa les (no response) 
lree lree free 
technical technical technical 
cos ling cos I mg (no response) 
cost cost heart 
matrix matrix (no response) 
mounlain mountain (no response) 
monitor monitor graphics 
BASIC BASIC (no response) 
Pascal Pascal Pascal 
professional profession al (no response) 
business business (no response) 

Table l: Voice response test ,·esults. Th e Cognivox had been 
programmed to respond to voice A (tli e aut'1or). Whe1i voice 
B (the author's wife) replaced vo ice A . tire Cognivox risually 
responded w ith the wrong word or gave 110 response. Tire 
firs t colum11 of tfre table lists t'1 e words actually sµoken by 
botlr voices: the second and thfrd columns sli ow how the 
Cog11ivox interpreted voice A and vo ice B. respectively. 

correctly, and failed to respond to 7. This is to be ex­
pected, of course, because the device works with masks 
of the trai ner's voice. 

Demonstration Programs 
The four demonstration programs incl uded on the 

Cognivox program disk are VDUMP, VTRAP, VOTH, 
and TONES. 

VDUMP is a voice-output program that reads selected 
locations of the Apple's memory . You enter the vocab­
ulary (the hexadecimal numbers 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 
alpha, bravo, charlie, delta , echo, and fox), select the 
area of memory for review, and listen as the computer 
reads its own memory in your voice. 

VTRAP is another voice-output program. This one is 
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in the form of an entrapment game. You enter a vocab­
ulary of words that will con trol the moves of your player 
on the video display. To move in a particular direction 
you merely speak into the microphone and the player 
responds. 

VOTH is an interactive game program that allows you 
and the compu ter to speak with each other. VOTH is 
actually the game of Reversi (also known as Othello). In 
this game the computer decides where it will place its 
piece and tells you the location . When you are ready for 
your turn, you tell the computer the coordinates of the 
location for your game piece. 

TONES is actually not a demonstration program by 
itself. If used in conjunction with PROG4 or your own 
program, TONES permits diaJing a Touch-Tone (a regis­
tered trademark of the Bell System) telephone with a sim­
ple connection to the phone line. TONES contains the 
corresponding tones for each of the 12 buttons on the 
telephone. By selecting the correct sequence, any number 
can be dialed . 

Your own programs can be adapted to have voice out­
put or speech recognition by following the steps provided 
in chapter 3 of the User Manual. Several routines are pro­
vided in the manual that can be spliced in to your main 
program. These routines assist you in training the 
Cognivox to recognize your voice, developing a 
vocabulary for response , and setting memory locations. 
The instructions are clear, but you will probably have to 
read them twice before attempting the actual installation. 

Applications 
The Cognivox could be used effectively in several ap­

plications, including security systems, aiding disabled 
persons, and games. 

Because the Cognivox is trained to recognize voice pat­
terns, it could be ins talled in security systems in place of 
key and combination Jocks. The device could be pro­
grammed to select a sequence of five words at random 
from a stored vocabulary. The person wishing to gain en­
trance to a room, safe, or computer would have to match 
the recorded pa tterns. (As shown in my test results , my 
wife would have a hard time getting into the family safe if 
it were protected in this fashion. ) 

Because the Cognivox operates in the audio mode and 
thus permits communications with the computer without 
the necessity of a video display or keyboard, applications 
for disabled persons abound. Using just the voice-output 
mode, the Cognivox could be helpful to those with poor 
eyesight. Blind people could communicate with the com­
puter using the keyboard for input and the Cognivox fo r 
output. People unable to use the computer's keyboard 
could use the speech-recognjtion mode to communicate 
with the computer; the computer could either speak back 
or offer a display on the video screen. Now that govern­
ment and educationaJ institutions are becoming more and 
more committed to helping the disabled, Cognivox could 
play a significant role in tra ining these people in com­
puter science and computer-related occupations. 



• • A 
commun1cat1ons 
~ackage 

tha~S slightly

easter to use 
than 
MICRO/Terminal.

.... _.. _. 

/ ·­

.· 

But 
a lot less 

j 


functional. 

At MICROCOM we've made communicating with 
all kinds of computers easier and le s expensive. N ow, with 
MICRO/Terminal ~" user of Apple IC' Apple IIIT\I or IBM® 
Per onal Computer can ea ily acce any in-house or 
remote databa e. Directly, with a minimum of effort. 
With MICRO/Terminal, communications set-up 
and log-on routines are entered only once. From then on 
they can be called up automatically. A built-in editor let 
you change part of a program without re-doing all of it , 
and you can edit off-line. 
Plus you can acce your company c mputer and more 
than 1,000 commercial services . TI1e price? Under $100. 
So that by comparison with other systems, anything else 
is like talking through a tin can. 
Just ask your computer dealer for more details. 

MICROCOM 
We makelittle computers talk big. 

1400A Providence Highway, Norwood, MA 02062 
M!(:RtV Tnnu n.d 1~ .:i u .1.h• 111 11 r~ 0 1 ~I J CROC"'lM , lnc Apr l1.• ll .md Arpl\• IU .nc 11.1d..,·m ~11~ .. t i( ~'rrl~· Cnmrutcr Inc . 
(f\.\1 1' .. f ("C: L'f t'tl'J tr. t ~h·m.ul 1•f)T11 1;"frt,1r1 11 n,tl fl_n,tn1....., ~tWhllW\ (.~1q1.. 1r. ll h m 
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Microline 82A 


$43988 UPS DELIVERED 
OKIGRAPH Dot-addressable ROM . . . . $4488 

Adjustable Tractor . . . . . . . . . . . . . . . . . . '5988 

Roll Paper Holder......... . .... . . ... '4988 

Okidata Printers 
MICROUNE 80 . . . . . . . . . 1339• 
MICROLINE 83A .. ...... 1699• 
ML83A OKIGRAPH ROM . . 144• 
RS·232C 2K BUFFER ..... 1159" 
MICROUNE 84 Paral lel 
200 cps . . .. . .. . .. . . .. 1104911 

MICROUNE 84 RS·232C 
200 cps . .. . ......• . . . '1169• 

Anadex Printers 
DP·9500A .. . . .... . . .. 1145911 

DP-951 OA . . . . . . . . . . . . 11459u 

DP·9620A .. .. ........ '1554u 

WP-6000 . .. . . . . . . .. . . '2999" 


Brother Printers 
DAISY'lVRITER 1500 
Pan:illel only . . . . . . . . . . . 1979u 
DAISYWRITER 2000 - With 
Parallel, RS·232C, IEEE488 
& Current Loop lnterface'1099• 
TRACTOR . . . . . . . . . . . . . . 1149'" 

Centronics Printers 
CENTRONICS 122 •.. . ... 1999u 
CENTRONICS 739 
Parallel Interface . . . . . . . •559u 
CENTRONICS 739 
RS-232C In terface ...... 1679• 
739 COLOR OPTION ..... '79• 

IDS Printers 
PRISM 80 . .. . . . . . .. . . . . 1999u 
Includes Sprint Mode, Dot Plot, 
and Cut Sheet Guide 
PRISM 132............ 1169911 

4-Color Graphics, Sprint Mode, 
Dot Plot, and Cut Sheet Guide 

CALL FOR PRICES 
On NEC Splrrwrlters, QUME & 

DIABLO Daisywheels. QUANTEX, 
DATASOUTH, DIP, MPI and other 
printeTh available. 

TEC Printers 

DMP85 . . ... ........... t479u 
Generic version of NEC & Pro­
writer prlnters. Fearures 120 cps, 
bi-directional, logic-seeldng, 1.3K 
buffer. 5 fonts, 8 sizes on 9'/R 
matrill, w/ proportional print, true 
desceriders, & Greek/Math font 
160 x 144 dots/ inch Hi-Res 
srai:tiics matrix, 1 / 144" line feed. 
Friction & tractor standard, rear 
paper path. Parallel only. 

NEC PC·8023A·C . . . . . . . 1509" 

CJTOH PROWRITER ... ... 150911 


CJTOH PRO\lllRITER 

Parallel & RS·232C .... .. '664.. 

CJTOH PROWRITER 2 .... J"Tl9.. 

CJTOH PRO\lllRITER 2 

Parallel & RS-232( . , .... J79911 

f-10/ 40 STARWRITER 40cps 

Parallel or RS·232C .... 11494.. 

F-10/ 55 PRJNTMASTER 55cps 

Parallel or RS·232C .... •1799" 

F·10 TRACTOR . , . . . . . . . 5289H 


Smith-Corona 
SMITH CORONA TP-1 .... 1649" 
Spedfy 1 O or 12 cpi 
Specify Parallel or RS·232C 

Microfazers 
Stand-alone print/data buffers 
SK MICROFAZER . .. .. ... 1144u 
BK MICROFAZE.R ( RS·232C 
to Parallel ) . ........... '18411 

161< MICROFAZER ....... 116411 

32K .WCROFAZER .. .. ... 118411 

64K MCROFAZER . . . . . . . 1229• 
ADAPTER C.AJ3LE ......... •1411 

Orders & Information: CALL (603)-673-8857 


Ord ers Only: ( 800 )-343-0726 


No surcharge for credit cards-No charge for UPS shipping-Stock ship 
ments next day All equipment shipped factory fresh with manufacturer's 
warranty-Minimum $50 per order-Open PO's not accepted-No 
foreign orders accepted We accept CODs 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

THE aorz&r: 


The Cognivox 's potential extends to game applications 
as well. The two games included on the demonstration 
disk should only whet the appetite of game enthusiasts 
everywhere . Imagine moving game pieces by using a 
microphone ins tead of the keyboard. Computer graphics 
could be twice the fun if you controlled the sketching by 
yelling "up," "down," "lef t," "righ t," and so on. Think 
how exciting a game of vocal chess might be . 

System Limitations 
A number of limitat ions in the system become ap ­

parent after a few minutes of use. First, the audio quality 
of the built-in amplifier and speaker is awful. Voicetek 
recommends tha t the Cognivox be connected to a high ­
quality stereo system for improved performance. The on ­
ly problem with this suggestion is that my stereo system 
is on the second floor and my office is on the first floor. 
The poor quality of the audio should have the highest 
priority for the first revision of the produc t. 

Voicetek promotes the in terface of the Cognivox to the 
Apple by declaring, "It plugs into the game 110 port in 
the Apple and does not use up the valuable peripheral 
slots. " Now that's a clever advertising ploy of accentuat­
ing the positive while downplaying the negative. Most of 
us have a peripheral slot or two to spare, bu t how many 
game 110 ports did you get with your Apple? If the 
Cognivox is installed, you must give up your joysticks; 
game paddles, and simple computer control of output cir­
cuits. This is a major loss if you wan t to control motors 
or relays from a vocal alarm circuit. It also limi ts how far 
you can go in flex ible game design because you must give 
up the push buttons. 

I decided to take the Cognivox apar t to see what 
Voicetek had used for an audio amplifier; the two screws 
holding the un it together weren 't much of a challenge. Jt 
looked like someone had spi lled a milkshake on the inside 
of the case: a ll the cri tica l parts had had their numbers 
either fi led off or coated wi th a hard plastic material. The 
Cognivox mus t be the hardware counterpart of the pro­
tected disk. lf you have ever lost a chip or two because of 
static electr icity , you know how convenient it is to be 
ab le to quickly repair your equipment by direct substi tu­
tion of components. You won' t be able to do this if the 
Cognivox breaks down; you'll have to return the device 
to the factory fo r repair, which wi ll cost you time and 
money. 

Conclusions 
The Cognivox VI0-1003 is what the manufacturer 

claims it to be - a sta te-of-the-art speech-recogni tion and 
voice-output peripheral for the Apple JI computer. The 
Cognivox records voice masks during a training session 
and stores these on d isk for future voice output or speech 
recognition. Once tra ined to a voice, the recognition rate 
is very high (98 to 100 percent) for a device that uses ap­
proximately 4K bytes of storage for programs and tables. 

The Cognivox should open new vistas for security 
systems, aid to disab led persons, and computer games.• 

Milford NH 03055-0423 



Disk Storage

Needn't Double Tlie Cost Of 


our Apple III*™ 

Alf three ore lhe same 51,r. size os your built-In on the olsy-c::hofn. 5 2 .ffie 43 makescon be on expensive proposllfon. 
But Micro-&:I hos o bellBr proposition for you. 

because our disk drives for the Appre IH give you 
greater capacity and per1ormonce for every 
dollar spent 

And no compotibll ity problems.The f1.J is o direc1 
replacement tor Disk rll drives. and the 70 -lrock 
A73 and 140-trock Al43 ore supplied with o driver 
thol 1s easily added to the SOS driver module. 
offordrng extro s1oroge and los1 seek rotes for oil of 

~cgr.sH:re-d Trademark of Apple Comptmus, Cupen.Jr..o, Cillo-mla 

drive and use the some diskettes. 
They also use your Apple Ill's con1roller oncl 

power, saving on expansion slot oncl no fC power 

µ-SCI 

MICRO-SCI 

Mrcro-Sc1 is o Owis1on ol S1andun Con rols. Inc 

o trulyvioble bockup device for the ProFile Hord Disk. 
At 286 KBytes. theA73 gives you a lot more 

capacity than a Disk Hl drive. 
The A3 offers identical capacity - ancl is an 

excellent choice for second drive compo1ibility in 
lheApple l l emulation mOde. 

So see your Micro-Sci dealer 1odoy 
He'll show you how to up your Apple 111's 

performance he affordable way. 

2158 SOUTH HATHAWAYSTR EET • SANTA ANA. CALIFORNIA 92705 • 714 /662-2801 • TELEX:910-346-6739 
1n;e1na 1ono1 Oro1e1 Inquiries I 1C 1n1erno anal ~ml!ets Colp. Telephone 7141730-0963Circle 311 on Inquiry card. 

http:Cupen.Jr


Hardware Review 


The Abilityphone 

William L. Rush 
817 C St., Apt. 1 
Lincoln, NE 68502 

I had awakened in the middle of the night with 
stomach cramps . To an able-bodied person, getting up 
would have posed no particular problem. But I have 
athetoid cerebral palsy: I'm a person who is a quad­
riplegic as well as unable to speak. As a resul t, an other­
wise minor case of cramps became a cause for alarm. 

I waited and prayed for the attack to subside. When it 
didn 't, I groaned, hoping I could arouse the student assis­
tant for my dorm floor. I hated to wake him up at 2 a.m., 
but I didn't have much choice. The cramps grew stronger 
and more frequent by the minute, and sweat began run­
ning off my body. Why hadn 't I taken a class in Lamaze 
breathing? Finally, my groans alerted the student assis-

Photo 1: The author at work. The Abilityphone appears in the 
background. 
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tant, who came into my room and asked, groggily, 
'What's wrong, Bill? Are you too hot?" 
I shook my head "No." 
"Is something wrong with your electric wheelchair and 

how it's charging?" 
"Is something wrong with your voice synthesizer?" 
"ls something wrong with your door opener?" 
"1s something wrong with your physical body?" 
I nodded "Yes" to his last question. 
"If I call your attendant, would she know what to do? 

Great. What's her number? Oh, you can't tell me that, 
can you? How do I call her for you?" A mixture of frus­
tration and fatigue was in his voice. His training hadn't 
covered situations like this. 

I looked in the direction of my new Abilityphone, 
which had my personal-service aide's number stored 
somewhere in its electronic memory. The student assis­
tant only had to push the button marked "Help," and the 
phone would do the rest. He was trying to find the num­
ber when he spied the Help key and asked, "lf I push this 
'help' button, will the phone give me your aide's 
number?" 

I nodded "Yes. " He pushed the button with a picture of 
a hand on it (so it can be spotted easily in an emergency). 

About the Author 
William L. R115h i5 a senior studying jo11rnali5m at the University of 

Nebraska-Lincoln as well as a freelance w riter. He /1as a personal inter­
est i11 electro11ic aids for people wit /1 disabilities becall5e he has cerebral 
palsy . In addition to the Abililypl1011e. he uses a personal compi; ter as a 
voice syntliesizer and a word processor. 



Parallel 
mulltiprocessor power. 

We've put nine 4 Mhz 
Z-BO 's working in parallel to 
give you this performance. 

Here's the key: eight 

SLAVENFfTM proces­

sors, each a com­ simultaneous and inde­

plete S-100 com­ pendent users. Our 

puter that can 
 operating system 
handle two includes such 
timeshared features as 
users, with semaphores, 
128K RAM concurrency, 
plus parity, chaining and 
2K EPROM , 
ful l interrupts, softwa re bank 
boundary and two serial ports 
for synchronous and asynchro­
nous protocol. 

HRA• 
We have ful l compatibility 

with UCSD PASCAL ll™ and CP/ 
M™ th rough IBS PASCAL™ and 
TURBODOSTM, wh ich are ful ly 
interrupt driven, al lowing up to 16 

~-

true word 
processing . And 

we have an impressive library of 
applications software too. 

Store up to 600 
Mbytes on hard disk. peripherals and 

Hang on 5", 8" control lers 
or 14" Winchester without special 

prog ramming. disk drives with from 
5 Mbyte to 600 Mbyte 
storage. Or go with 5" 
or 8" floppies. With 
our system you can 
even use your video 
tape recorder for 

backup. Get up to 100 Mbytes on 
a sing le videotape ca rtridge. 

Get the most computer bang 
for the buck. 

That's because you can get 
started with a low-cost , single 
user system and grow from 
there. Just pl ug in boards to go 
from one to sixteen users. And 
we 've made it easy to 
reconfigure our 1/0 system so 
you can interface a remarkable 

variety of 

i bs 
INDEPENDENT BUSINESS 

SYSTEMS 
(415) 443-3131 

5915 Graham Ct. 
Live rmore, CA 94550 
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At a Glance 
Name 
Ab1htyphone 

Manufacturer 
Basic Telecommunreations Corporation 
4'1 14 East Harmony Rd . 
Fort Corrins. CO 80525 
r303J 226·'1698 (Vorce/TDD op11onJ 

Price 
5233 s rsuggested retarl pricei 

Warranty 
Two-year l1m1ted on all BTC equ1pmenc ;igamst defects rn material 
and workm.:rnsh1p 

Shipping size 
I 3 Y1 by 15 by 3% r ctws 

Weight 
av, pounds 

Other physical characteristics 
32-char.:icter alphanumeric display: I Y2-hour batt ery b.:ickup: 
adJUStabre-membrane keyboard w 11h 22 keys 1hac responds to as 
little as S ounces ' pressure for arnvat1on ; Lexrcon plastlC housrng: 
bru shed aluminum base pa el that accepts 2 5 mm external 
swi tch Jacks. 3.5 mm audio oucpur Jacks. modula r phone 1ack. and 
modular headse(Jack 

Software needed 
None 

Audience 
Anyone in terested 1n devices that assrst 1nd1viclua1s w101 d1sab1 l111es 
of al l types: people w ith d1sab 1l 1t1es who have unrque relecom­
mun1cat1ons problems 

What happened nex t reminded me of something from a 
science-fiction movie. The 13Yz- by 15-inch Lexicon plas­
tic phone said "Help on" in a clear and computer-gen­
erated voice to confirm that the Help function had been 
activated . Then it calmly (at least one of the three of us 
was calm ) said, "I am calling for help now : calling he lp 
number one ." 

As it spoke, a 32-character alphanumeric display 
flashed the messages so that if I had been deaf I would 
have been able to understand what it was doing. Next , I 
heard my personal-service aide's phone ringing through 
the speaker (the Abilityphone does not have a conven­
tional receiver ). When my aide, who lives in an adjoining 
dorm, picked up her phone, my phone again spoke in its 
electronic voice: "There is an emergency at 8117 
Selleck .. . forced entry is authorized. " 

My aide had a Help-Answer beeper, which sent a 
message to the Abilityphone tenninal that help was on 
the way . The phone, in turn, flashed a message to that ef­
fect on its display. Had my aide fai led to answer the 
phone within five ri ngs, the Abilityphone would have 
called another help number until it heard the beeper. 

When the crisis was over, I marveled a t how far the art 
of computer technology has progressed in helping people 
with disabilities to live outside institu tions or nursing 
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homes. The Abilityphone, made by Basic Telecommuni­
cations Corporation (BTC) in Fort Collins, Colorado, is a 
prime example of what can be done with a dual-micro­
processor- based system, persistence, and some luck. 

The luck came in when I was selected as one of ten peo­
ple to participate in a three-month fi eld testing of the 
phone in May 1981. My first reaction to the concept of 
the Abilityphone was that it was too good to be true. But 
it sounded in teresting, and I had learned no t to underesti ­
mate the potential of electronics. Besides, I was interested 
in anything that would improve my ability to communi­
cate. 

Workshop for "Test Pilots" 
BTC invited me to a workshop designed to familiarize 

the "tes t pilots" wi th the new telecommunications device. 
We I.earned that the Abilityphone can answer itself auto­
matically, dial and redia l a number by itself, and function 
as an alarm clock, a four-function calculator, an en­
vironmental controller, and a calendar. It can even re­
mind its user to take daily doses of medication . The ter­
minal includes more than 40 features. 

Some time after the workshop, I learned that this 
phone was the result of a six-month market-research 
study done in 1974 by BTC corpora tion president Tom 
Cannon, then a human-fac tors and product-development 
consu ltant. The study, designed to determine the specia l 
telephone needs of people with disabilities, concluded 
that there was a "significant" need for special telephone 
devices. According to Cannon, the study was not in­
tended to result in a specific product but to identi fy 
specific telephone problems of people with disabilities. 

Developing the Abilityphone 
In 1974, four major obstacles stood in the way of de­

veloping a special telecommunications product. Most im­
portan t, the technology to solve problems raised by the 
study wasn't ava ilable . Even if it had been, the people 
who could benefit mos t fro m it were the most difficu lt to 
reach because of social service agencies ' privacy-protec­
tion polic ies. Additionally, those who needed the product 
often could not pay for it, and third-pa rty sources of 
money, such as insurance companies, were reluctant to 
assist paying for it. Finally, the product would have had 
to be sold through existing phone companies, which then 
did not have the experience to deal with the unique needs 
of people with disabilit ies . 

Bu t between 1974 and 1978, many changes had taken 
place that made designing a special device for individuals 
practicable. New technologies, such as microcomputers, 
were available at a reasonable cost to provide solutions 
to many problems. New laws and regulations made equal 
opportunities for those with disabilities a reali ty, no t just 
a dream, and people with disabilities were demanding to 
be treated as equals. In addition, government deregula­
tion of the telephone industry opened the field fo r com­
panies to sell new products to be hooked up to telephone 
lines. 
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Photo 2: The Abilityphone. Note that the keyboard and display 
sections can be tilted at any angle. Tlie membrane keyboard ad­
jtists to respond to as little as fiv e ounces of pressure. A fluores· 
cent alphanumeric di.splay of 32 characters is standard. 

These developments encouraged Tom Cannon to 
recommend that BTC develop a simulator that would 
allow the corporation to test its ideas for solving the tele­
communication problems of disabled individuals . Such a 
simulator incorporated a home computer, and people 
with various disabilities were asked to test the simulator 
for three months. Another version of the simulator was 
portable and consisted of a computer in a suitcase, which 
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took 18 months and about 6000 man-hours to build and 
test. BTC took the suitcase simulator to rehabiHtation 
and independent living centers across the country to get 
more feedback. 

The goal of the simulators' designers was to build a 
product that would serve people with all types of dis­
abilities so that it could be mass produced and, as a 
result , more affordable. 

The Finished Product 
In March 1981, at the American Occupational Therapy 

Conference in San Antonio, Texas, BTC unveiled the 
result of more than three years and 24,000 man-hours of 
work. 1n the five months that followed, BTC went into 
full-sca le production. During this time, the Abilityphone 
underwent a battery of tests by an independent testing 
laboratory that made sure it met a wide variety of 
governmental and other standards. 

The Abilityphone uses two microprocessors. The main 
one is an RCA 1802. The terminal contains 24K bytes of 
ROM (read-only memory) and 4K bytes of RAM (ran­
dom-access read / write memory ). In addition, all I/O 
(input / output) devices are memory-mapped. The RAM, 
ROM, and 110 all reside in the lower 32K bytes of the 
processor's address space. 

The second microprocessor is an Intel 8048 with on-chip 
RAM and ROM. It is a peripheral processor that moni­
tors the phone line and performs the environmental con­
trol functions (the unit will send commands to any BSR 
remote-control module). The terminal uses prioritized in­
terrupts. The main processor and peripheral processor 
are set up in a master-slave arrangement. When the 
master sends a command to the slave, it causes an inter­
rupt to occur on the slave. When the slave has finished its 
task, it sends a status message back to the master. 

The Abilityphone's I/O devices include a membrane­
style keyboard (see photo 2), but it doesn't have a full 
alphanumeric or typewriter keyboard. It uses a fluores­
cent alphanumeric display that is readable at about 20 
feet. It has a serial port and a modem. A speech synthe­
sizer, also included, has a limited vocabulary and is not a 
true phonetic synthesizer . More memory can be added to 
increase the unit's vocabulary. Figure 1 shows a block 
diagram of the Abilityphone. 

BTC does a thorough "bum-in" on every terminal to 
check for faulty components. Testing takes from six to 
eight hours. 

Features 
The following is a selective list of some of the Ability­

phone's features. 
Emergency dialing. The Abilityphone will dial up to six 

predetermined phone numbers in sequence when the user 
pushes the Help key. Depending on the options selected 
on the terminal, the Help message can be either spoken or 
transmitted as data. The party called can respond with a 
Help-Answer beeper. 

Monitoring. At predetermined times, the Abilityphone 
can ask, "Are you OK?" If the user doesn't respond with­
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Completely Redesigned. 

Now, the Grappler + . 
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The Grappler+ Features: 
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Compatible•• Graphics Screen 
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Length• Text Screen Dumps. 
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Figure 1 : A block diagra.m of the Abilityphone. 

in five minutes. the Abilityphone dia ls an emergency 
number. This assures the user that help will be sum­
moned even if he or she can't get to the phone. 

Reminding. The Abili typhone can be set to remind the 
user at predetermined times to perfo rm routine tasks that 
are necessary to prevent a crisis . This function is ideal for 
providing prompts to take medicine, eat special meals, or 
change position to avoid pressure sores. 

Automatic answering. After three rings, the Ability­
phone will answer itself, allowing the user with limited 
mobility additional time to get to the phone. 

Repeat dialing. When a dialed number is busy or the 
party called fa ils to answer, the Abilityphone will redial 
the number un til the party is reached. 

Conclusion 
You might wonder if all the time and effort tha t goes 

in to bui ld ing such equipment is worth the benefits to its 

users and to society. I can't answer the question for socie­
ty. I can only hope society sees that through the use of 
such equipment, it will gain more productive members. 

As a user, however, I can attest to the Abilityphone as 
invaluable. Of all my electronic devices (electric wnee\ ­
chair, door opener, and computerized voice synthesizer), 
the Abilityphone makes me feel most secure. One of its 
40-odd features, a monitoring funct ion, is a good exam­
ple. I can set it so that, at predetermined times, the ter­
minal can ask me, "Are you OK?" Then if neither I nor an 
aide presses one of its 22 keys within 5 minutes, the 
phone will call for help on its own. 

I used to panic when my morning personal-service aide 
was 15 minutes late to get me out of bed. Now when that 
happens, I wait serenely to hear the phone say. "Are 
you OK?" And if nobody answers its musical ring within 
five minutes, it announces, "I am calling for help 
now.. . . " • 
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(BYTE Magazine written in braille) 

Braille Writing in Pascal 

A Pascal program, a strip of cellophane tape, and a rubber 

glove combine to make a line printer write in braille. 

Braille wri ting fo r the bli nd was de­
veloped by the Frenchman Louis 
Braille, who was himself blinded at 
the age of three . Since the invention 
of his language in 1824, thousands of 
books, magazines, musical scores, 
and other li terary works have been 
translated into braille. O ne of the 
most ambitious translation projects 
to date has been the braille edition of 
the World Book Encyclopedia by the 
American Prin ting House for the 
Blind in 1961. The largest project in 
the history of braille, it will probably 
be the last ti me such a large undertak­
ing is done by hand. The fina l edition 
of the encyclopedia contained 136 
volumes-truly , a magnificent ac ­
complishment. 

Today, numerous publications are 
translated into this readable prin t for 
the blind. Sti ll, it is not unusual for a 
book on the best-seller list to be re­
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maindered before it is finally brailled. 
T his happens because there is much 
more material to braille than there is 
fu nding to do it. Blind people (and 
libraries serv ing the blind ) are queried 

The software treats the 
braille characters as 

four lines of graphics 
output per line of 

brame type. 

periodically as to what publications 
they would like to see brailled next 
and to rank them by priority. The 
limited funds and computer time 
available make it manda tory to trans­
late only those publica tions tha t 
would have the greatest readership. 

Hence, in a situation simila r to 
military triage, many worthwhile 
books are never tra nslated. 

My in teres t in bra ille transla tion 
began when a local Boy Scout troop 
asked for help in acquiring scouting 
materials fo r its new blind members. 
A survey of the litera ture found much 
in the way of audio-tape ma terials. 
Un fo rtunately, p re ciou s li tt le 
material was in braille. The Scouts 
had fo und it difficult to use the tape 
library because they could not readily 
locate specific topics . You just cannot 
skim a tape as you can a printed 
braille book . 

I proceeded to learn braille from 
the instructions given in the Scout 
Handbook, soon progressed to a col­
lege textbook on the subject, and 
fi nally purchased a braille machine to 
use with the visually disabled boys. 
After months of practice, study, and 



For serious business microcomputing,

onlyoneoperating system 


exactlyfits. 

Whether you 're in business and do available, type 'HELP' and the command 

microcomputing, or in comput ing !unc tion title-OASIS displays the 
and sell to business, you'l l like OASIS .* syntax and options available. 
Not a hobby or scientif ic system warmed­ And it's all in your language- not 
over for business use. ~~~~~~~~~~~~~~~~~~~~~~~~~ computerese. (OASIS 
OASIS is the only operating 
system designed from the 
ground up lor business. 

SERIOUS BUSINESS 

COMES IN ALL SIZES. 

Whatever your business 
need, OASIS has the aper· 
ating system to match: 
8-bil or 16· , single-user or 
the mulli-user system that 
professionals tell us makes 
micros run like minis. And 
that 's even truer now with 
new OASIS-16."" (OASIS 
exact business flt #1: 
choice.) 

ANY SYSTEM IS ONLY 

AS GOOD AS THE 

BUSINESS 

PROGRAMS IT RUNS. 
HOBBY SCIENCE BUSINESS 

round hole For serious 

exact business fit #5.· 
user-friendliness.) 

AND, AND, AND ... 

Some of the be::st , most 
extensive documentation 
in the industry; a packed 
Application Software 
Directory: multi-level train­
ing: direct telephone support : 
worldwide sales & service: 
options like CONTROL 
Relat ional Data Base 
Management System and 
MASTERPLAN Financial 
Modeling Package ; OASIS 
has it all. (OASIS exact 
business fits #6 through #12.) 

Now you know why there's 
no reason to struggle trying 
to pu t a square peg in a 

- - -------- :iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiS business microcomputing. 
The acid test for any business 

operating system is the appl ication 
software available lo run on it. There's 
plenty ror OASIS - for nearly any job. 

And it 's top quality, too, because our 
integrated tools are top quality-and 
there are more of them. Like a high-level 
BASIC Interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequentia l Files; a smart Print Spooler: 
Automatic Record Locking (OASIS 
exclusives!); plus COBOL & ·c· 
Languages. These tools are mandatory 
for high-quality business application 
program development-ask any 
developer. (OASIS exact business fit #2: 
high-quality application software.) 

PORTABILITY PROTECTS BUSINESS 

SOFTWARE INVEST MENTS. 

OASIS is custom-fitted to manufac­
ture rs· hardware so application sottware 
developed to run on one OASIS 
equipped machine can also run on 
others-and is upward ly compatible 
from 8-bit OASIS Single-User to Multi­
user, on up to OASIS-1 6. This kind of 
application software portabili ty is 
exclusive with OASIS . ­

Device independence allows various 
printers and te rminals to be used ­
with no modification to application 

software : OASIS system software com­
pensates for differences. (OASIS exact 
business fit #3: portability.) 

ACCURATE DATA & A SECUR E 

SYSTEM REDUCE BUSINESS RISKS. 

Data integrity-a challenge for any 
mul ti-user system-is insured by OASIS 
File & Automatic Record Locking. With 
ii, normally all users can view a record 
at the same time. BUT, if the record is 
being updated by one user, other users 
are automatically denied access until 
the update is complete. That means 
data is always accurate and up-to-date 
~n~ it's still another OASIS exclufil_ve. 

For system security, there's OASIS 
Logon , Password & Priv ilege Level. 
User Accounting keeps track of who used 
the system, when. (OASIS exact business 
fit #4: data integrity/ system security.) 

A FRIENDLY SYSTEM IS 

GOOD BUSINESS. 

For user-friendliness. OASIS sets new 
standards. Example: the EXEC Job 
Control Language is so smart it walks 
users through their applications-
and around the operating system. 

With our 'HELP' feature, if you are 
unsure of the fu nctions and options 

there is one operating system that 
exactly fits : OASIS. Call or write us 
today fo r details. 

· For Z80 

.. ror 8086 8000 Z8000. LSl-11 & otheis 


OAS 1S 

• STRICTLY BUSINESS ­
PH ASE ON E SYSTEMS, INC. 
7700 Edgewate Drive. Sui te 830 
Oakla d . CA 94621 -3051 
Telephone 415 562-8085 TWX 910-366-7139 

I m se rious about my business 
please send me 

: : OASIS-16 Manual. 75 
-: OASIS M nual. S60 
I J Free Appltcat1on So 1w re D1rec1ory 
and pu me on your ma1110g liS\ 
1;-*.i.Jo 5,3 tor st',• 1HW19 C;-, 11crn13 1Ps1C1ent "; .-trJCJ sa:t•'> lto 1 

Na 


SI (No Box " )__________ 


Ci ty State Zip _ 

= Check enc losed D UPS C 0 0 
· VISA D las1ercharge 

Carel o____ Exp dale ____ 

S1gna1ure __ 
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NSSOffers 

An Incredible 

Advantage. 


NSS software, written specifically for Northstar's 

ADVANTAGE ·... . outperforms any software available for 


Northsta r co.mputer systems. Our fully integrated accounting 

package includes general ledger, accounts receivable, 


accounts payable , inventory control and payroll-

the first Northstar payroll package. 


Why NSS software? If you 're a Northstar dealer, it means 

greater ease in closing sales of Northstar's computer 


systems within vert ical markets_ Or, if you own a Northstar 

computer , it means greater flexibil ity and expanded capabi lity 


for your Northstar as a business tool. 

Our vertica l market appl ications. such as those we have 


developed for ti re dealers, are the best on the market. 

Le'. t~e ADVANTAGE ''-' ta lk to you with NSS' unique cassette 

training tapes, demonstrat ion disks and sa les kits. NSS also 


provides dealer seminars and a tol l free suppor t hot line. 


That's The Incredible Advantage! 

Order your Introductory 

Dealer Kit NOW 


or 

CALL TOLL FREE FOR 


MORE DETAILS 


1-800-722-3446 

ADVANTAG E and Norlhater arn registered 

1rDdcmorks of N orth sta r Computers 


?52 ~pt.moo 1982 © BYTE Publie~tiol\I Inc 

NATIONAL SOFTWARE 

SYSTEMS 


P.O. Box 510911 
Salt Lake City, Utah 84151 

Circ le 336 on Inqu iry c ard. 

hand-braill ing of various scouting 
materials, I felt there had to be a 
fas ter way to translate our literature. 
Eventually, the idea of a computer 
translation came to my mind. 

While working on a program to 
graph multifunctions on a line 
printer, I devised a software method 
to allow brailling on a standard line 
printer with no permanent modifica­
tions. Basically, the software ~reats 

the braille characters as four lines of 
graphics output per line of braille 
type. I hasten to add that you have to 
add a strip of specially prepared cello­
phane tape to the printer, but it is not 
necessary to remove the inked ribbon 
or readjust the printer's impact force . 
Indeed, regula r printer output can be 
handled concurrently with the braille 
output. 

The Latex Cushion 
The devised modification for the 

line printer had to be simple, quick, 
and easily removable. The solu tion 
was a 9-inch strip of half-inch-wide, 
double-stick cellophane tape covering 
a similarly sized strip of thin la tex 
rubber, which was cut from common 
household gloves used for dishwash­
ing. The best resul ts were obtained by 
using so-called flock-lined gloves. 
Place the latex side of the strip against 
the cellophane tape, leaving the flock 
lin ing exposed. Finally , press this as­
sembly into place on the metal platen 
behind the computer paper. When the 
printer head strikes the paper, it will 
leave an indentation because of the 
minute additional travel afforded by 
the flock cushion. 

Please note that the double-stick 
tape must be completely covered by 
the latex strip. This is very important 
because if any part of the tape is ex­
posed, the computer paper will drag 
on it and cause paper-feeding jams. 
O f course, if you have a printer that 
uses a rubber platen {for example, an 
IBM Selectric), you would be able to 
eliminate the la tex-tape cushion alto­
gether. 

The Software 
The accompanying program (see 

listing 1) is written in standard , trans­
portable (we can hope) Pascal. 



"My Legend memory expansion cards enhance 
my Apple and are a superb product for the Apple 
Computer.· 

I think the cards are mapped appropriately 
for extra storage. 

The software supplied makes the cards useful 
even for those who can't modify DOS on their own. 

I look forward to upcoming products from 
Legend." 

Steve Wozniak 

Co·Founder, 

Apple Computer, Inc. 


If Steve Wozniak, Co-Founder of Apple Computer, 
Inc., thinks this highly of Legend products, we're 
doing something right. 

Go to your nearest computer dealer today and find 
out for yourself about Legend products. 

The Original HI-Density RAM Products 
for APPLE II 

I I 

lli.eg.enh JJnhustries llith. 

2220 Scott Lake Road 


Pontiac. Ml 48054 

(3 13) 674-0953 Office 


(3 13) 674-1340 Modem 


Europe: B.I.P. 

25 Rue DuMont-Cenis 


75018 Paris. France 

(I) 264-02-32 


·Apple II is a product of Apple Computer. Inc. 

Circle 265 on inqu iry card. 



Chances are,

you've already purchased

two-thirds of our digital,


programmable

oscilloscope. 


\ 

1' l 

Apple II, Apple II Plus, Dlsldl and SUenl)'pe are 1radernarks ofApple Complllers, Inc. Epson MX-80 os a trademarlrnf Epsoo America, Inc. 



II 

Now for sggs you can have the rest. 


S1ng'e keystr e calls aSccpe'" 
opera!ioos menu All sub-menus 
pro.1de complete P'Olilp~ng. 

One example of a usCf--Oe 1ned 
co-resident BASICprqiram. 1n 
!his case designed to plot a~ 
arr.phtudc: rcsp011se cur e for an 
acirve filter. 

In a word, the Mcxlel 85 system. But frankly, we suspect 
aScoperM is a dual channel, DC you are probably as intrigued 
to 50 MHz, fully programmable, as you could be on the basis of 
dJgrtal memory oscilloscope de­ one advertisement. 
s~ned to operate with any Apple So we'll proceed with a few 

or Apple II Plus™ equipped action recommendations de­
with Disk II ™ and dis(Jlay, 48K signed to accommodate anyone 
memory and DOS 3.3. from the casually a.irious to the 

But don't let aScope 's re­ virtually convinced. 
markably low price deceive you. Fir%~~ou should call 800­
Because in about 80 percent of 547- 5. That will provide you 
all design or test applicaUons with an aScope data sheet and 
wtiere this sort of instrument an opportunity to determine 
would be used, aSccpe will per­ wtiether you 'd like to invest $10 
form on par with systems in the in our comprehensive aScope 
$15,000+ category. (Something demonstration disk. 
we feel comfortable saying, hav­ Or simply yield to your initial 
ing spent a number of years impulse and order the system 
working in research and devel­ safe in the knowledge that 
opmenl for one of the world's (a) you may use the system for 
leading suppliers of those fifteen days, and if not satisfied, 
$15,000 instruments.) return it, and b) NWIS system 

Still, we recognize it's a engineers stand ready to assist 
somewhat extraordinary promise. you with any questions you may 

Ar ierence .-.ave'cxm 103ded froM Cross·c iw ond1caies point 
disk into Ch Mel 2 IL< cornoanson ·:.t1ereaScope '" d191taJ voltmet ·r 
:.1th act~·e s nal on Chanre I IDVM) is caculatmg .,.,a._ efo1 m 

So, perhaps before telling yoo what 
aScope can do, we ought to tell you 
how it does it so inexpensively. 

Essentially what we've done is depart 
radically from the existing instrumenta ·on 
architecture upon which all currently avail­
able digital programmable oscilloscope 
systems are dependent. It simply doesn 't 
make sense to combine a stand-alone 

Bandwidth: DC to > 50 MHz equivalent 1me 
digitizmg ( - 3d8) DC to > 10 KHz resolvable 
with real-time drgit1zcng (-3d8) 
Resolu tion: 8 bits (1 part in 256) 
Range : IOn d1v1s1on o 20sid1v1s1on 
Sensitivity: 5mV/div1s1on to 5V/dJv1s1on 

lnpullmoedence : lMfl and 20pF 

programmable oscilloscope with a con­
troller when to a great extent the micro­
computer circuitry and capabilities of one 
are already available in the other. So we 
drdn't combine, we integrated. Making the 
aScope a peripheral part of the computer. 
Supplying only what was necessary to 
make the computer a high-performance 
instrument. An instrument capable of 
things until now assumed impossible for 

..o<tage Of dsplay ai botta'll of 
screen 

anywhere near its price. 
Things like what, you wonder? 
Well naturally, since aScope is fully pro­

grammable you may configure a setup, de­
fine the analysis of !he acquired data you 
desire and produce an end resutt display in 
whatever form is most productive. Many 
frequently performed routines are already 
part of aScope's software. However, be­
cause no two engineers' needs are exactly 
the same, the system's architecture was 
designed to accommoda e considerable 
user modification via co-resident BASIC or 
assembly language programs. 

In addibon, aScope vvill average 
waveforms. Store a waveform on disk in 
binary or text form. Store instrument con­
trol settings for future automated setup. 
Or load and display reference vv-aveforms. 

aScope is also equipped to deliver 
waveform voltage readings utilizing a 
cursor-controlled digital voltme er. And 
to generate hard copies Via an Epson 
MX-80r"' or Silentype"' printer. 

Space permitting, we could go on about 
the menu-driven commands and other 
user-sensitive features we've ooi ll into this 

have regarding aScope capabil ities and 
applications. 

The $995 Model 85 aScope. We admit 
the performance it delivers for the money 
is so remarkable. it may initially strike you 
as unbelievable. However, when you recall 
all the breakthrough prcxlucts this industry 
has seen over the last decade, sounding 
unbelievable at first is practically a tradition. 

NORTHWEST 
INSTRUMENT 
SYSTEMS, INC. 

P.O. Box 1309 
Beaverton, Oregon 

97075 
800-54 7 -4445 

Circ le 347 on Inquiry card. 



Listing 1: BRAILLE. a Pascal program tlial converts standard English text into standard Form I braille . 

(**********************************************************************) 
(* 10/21/81 *) 

PROGRAMMER : ALFRED rANT, 0 . A. E. •l 
•> 

PROGRAM : BRAILLE *) 

*) 


ABSTRACT : *I 

TH!'.:; F'l"<OGRAM I::;: DE~: I GNED TO F'r'<ODIJC:E "REVER:=:E" B!~A I LLE FOl-i *) 


u ::::E 1-JITH Al-I ::n ANDARD L 11-IE PRINTER . TH BRA l LLE CHARACTER ARE *) 


REVERSED TO ENABLE TACTILE READING ON THE BACKSIDE OF THE PAPER . •> 


(**********************************************************************)*' 
r·ROGRAM BF:A ILLE; 

VAR 

C:Af-' ITAL, 1-IUl'IBEr\, CEL.L, r-ORt'I, I, ._I: I IHE13ER; 

CHARACTEF< : CHAF\; 

TA.1[:, ·1i:: : F'Ac:f::E[I Am.;; AY [1 . • ~::a)] l)F CHAR; 

TE3T27.TEST27C:PACKED ARRAY [l .. 30 J OF CHAR; 


PRO(: [IUR E CONVErn (VAR CHARA(:TER : CHAF\); 

BEGIN C•CONVERT•> 

CA:::: CfIARACTEr~ cir 


.~ ..· CELL: =CELL-12; 
,•' II ,,. BECil t.J TC [CE LL+2J : =F·:; CELL : =CELL +4 ; END; 

BEGIN TBCCELLJ:=P; TB CCELL <-2J : =P; 
TCCCELLJ:=F'; TCCCELL+2J:=F'; CELL : =CELL ·1-4; t:: l ~D; 

/ >/ BEGIN TBCCELL J :=P; TBCCELL+2 J : ~P ; 

TCC CE LLJ : =P; TCCCELL+2 J : =F'; CELL : =CELL+4; END; 
_.. _.. _,_, . 

BE1:ilN fC CCELL +2 J : =P; CELL : =CELL+4; END; 
BEGi l-1 TEICCE LLJ:=P; TF.:CCELL+2J : =F'; CELL.. : '""CE:L.L ~ · 4; END; 

/ s ~ 8[0IN TBCCELLJ : =P ; TBCCELL+2J : =P; 
TCCCELL.J : =P; CELL : =CEL.L +4; END:; 

BEGIN TBCCELLJ:=P; TBCCELL~2J : =P; 

TClCELLJ: =f-·; CELL :=CELL~4 ; END; 
... •" BEGIN TBCCELLJ: =P; CELL:=CELL+4 ; END ; 

Pt:Cill.J TC(CELLJ:=P; TCl CE.LL+2J:=P; CE LL: =C LL+4 ; END; 
... ; ,.· BCGIN · rBCCELLJ:~P; TCCCELLl: ~P; CELL : =CELL+4; END; 

F::E1:q1~ TDCCELLJ: ; f-·~ TE<CCELL+2 J: =P; CELL:~CELLi4; END; 
BEG IN TBCCELLJ : ~p; 

TC:CCELL J: =P; TC CCELL~·2] : =P:; CELL : ~CELL+4; END; 
.-' I ·' BEGIN T8CCELLJ:=P; TBC CELL ·~2J:=P; 

TCCCELLJ: :::: r:·; CELL : =CELL+4; END; 
BEG I N TACCELL·~2J : :P ; CELL:=CELL+4; END; 
DEOi l.J TACCEL L·t·2J :=r·; TE:CCELL+2J :=P; CELL : =CEl_L·1-4; CND; 

_.. ,- ..,, BEGIN TACCELLJ : =P; TACCELL+2J :=P; CELL : =CE LL+4; END ; 
.•· d , f rCGJ l-1 lAl Ct::L .LJ : =P; T?'i[CELL+2J:=r-·; 

TE~ CCELLJ: "' rj; CELL : =CELL+4; END ; 
t::EC.iI H TACCE.LL.+2 J : ::-: F» TBCCELL J: ::: p; CELL: =CELL+4; END; 

.·· 1: -·· BECdM TA CCELL+';>J : ""':=' ; fA[CELLJ: ~r.P; 

TBCCELU 2J : =r:·; 
9 BEGIN TACCELLJ:=P; TACCELL+2J : ~p ; 

TBCCELL J:=P; TB[CELL+2l :=r; CELL : =CELL+4 ; END; 
BEGIN TACCELL~2 J : =P ; 

TBLCELL i · 2J : ~r; TBCCELLJ : ~p; CELL : "-'C:ELL+4; E l~ [t; 

BEGIN TACCELLJ :=P; TD[CELL~~ J : =P; CELL : =CELL+4; END; 
UEFII~ TA!'CELLJ: =oF•; 

TBC CE LJ : =P; TBLCELL+ 2 J : ~r ; CELL:=CELL~4; ENO; 

Li.sting 1 continued on page 260 
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The Most Versatile Integrated System Available! - Without Compromise. 
From the crystal clear monitor with a the host processor of a multi-user, multi­ location of your nearby IMS International 
true typist keyboard to the high processing system. Up to four 1/0 dealer, call or write today! 
perfonnance switching power supply- an processors may be resident in the 5000 (714) 978-6966 or (702) 883-7611 
engineered solution-the 5000 IS system IS, each with its own Z80 Micro· 
is designed with IEEE standard SlOO Bus processor, 64K of memory and two Serial ·~ 2800 L«kheedWayarchi tecture, giving you the flexibility and 1/ 0 Channels. Carson Cit>; NV 89701 
compatibility expected of an industrial With this flexibility you can configure Tulex: 910-395-0001 
grade computer. the highest perfonnance, lowest cost 

IN TE RNATIONA LNow you can have 1 MByte Floppies, multi-processing system available. 
25 MByte Winchesters with ECC, Memory parity- of course! Two year We Build Computers As If Your Business 
extended RAM memory (beyond the warranty- naturally! Depended On Them. 
basic 64K), various peripheral controllers, F'or complete infonnation and 

See us at fell COMOEX boor/I II44 for more surpnses.' and best of all, the 5000 IS can serve as specifications on the 5000 IS plus the 

IMS 11\'TERNATIONAL DISfRIBlITORS: As-genlina 
Australla 
1\ustria 

O.nada 
Chile 
Ecuador 

France 
Greece 
Hong Kong 

lndi~ 
Israel 
llaly 

Korea 
Mala;~ia 

M~xko 

Netherland• 
New Zealand 
PhiUipines 

So. Africa 
Singapo"' 
Spain 

Swtden 
Switurland 
United Arab lmerates 

Uni ted Kinsdom 
U.S.A. 
Wesl Gennany 
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"THE COMMODORE 61t 

COULD BETHE 


MICROCOMPUTER INDUSTRY'S 

OUTSTANDING NEW PRODUCT 


INTRODUCTION SINCE 

THE BIRTH OF THIS INDUSTRY." 


They're speaking to a group as interested 
as anyone else in the future of computers : the 
people who buy stock in the compan ies that 
make computers. 

If, on the other hand, you're a person 
whose livel ihood depends on a personal com­
puter-or whose leisure time revolves around 
one-what follows should impress you even 
more than it impresses investors . 

M IGHT MAKES RIGHT. 
The value of a computer is determined by 

what it can do. What it can do is largely deter­
mined by its memory. 

The Commodore 64's basic RAM is 64K. 
Th is amount of power is unusual enough in a 
micro at any price. 

At $595. it is aston ishing. 
Compared with the Apple II + , for in ­

stance, the Commodore 64 ··· offers 33% more 
power at considerably less than 50% of the cost. 

Compared with anyt hing else, it's even 
more impressive. 

PILE ON TH E PERIPHERALS. 
Because the basic cost of the 64 is so low. 

you can afford to buy more peri pherals for it. 
Like disk drives, printers, and a telephone modem 
that's priced at around S 100. 

This means you can own the 64. disk 
drive, printer and modem for a little more than 
an Apple II + com_puter alone. 

HARD FACTS ABOUT SOFLWARE. 
The Commodore 64 w ill have a broad 

range of custom software packages including 
an electronic spreadsheet; business graphics 
(including printout); a user-defi nable diary/ 
calendar; word processing; mai ling lists, 
and more. 

With BASIC as its primary language, it is 
also PET BASIC compatible. 

The Commodore 64 wil l also be program­
mable in USCD PASCAL, PILOT and LOGO. 

And, wi th the added CP/ M ' option, you 

-SHEARSON/AMERICAN EXPRESS 

w ill have access to hundreds of exc iting soft­
ware packages. 

THE FUN SIDE OF POWER. 
The Commodore 64 can become very 

playful at a moment's notice. 
You can use Commodore's plug-in game 

cartridges or invent your own diversions. All 
will be enhanced by bril liant video quality 
(320 x 200 pixe ls, 16 ava ilable colors, 30 
Sprite graphics). plus outstanding sound. 

The 64's bui lt-in music synthesizer has 
a programmable ADSR (attack, decay, sustain, 
release) envelope, 3 voices (each with a 9-octave 
ra nge) and 4 waveforms. Al l of which you can 
hear through your audio system and see in full 
color as you compose or play back. 

NOW'S YOUR CHANCE. 
If you've been waiting for the "computer 

revolu tion," consider it as having arrived. 
Through its 25 years of existence, 

Commodore has been committed to delivering 
better products at lower prices. 

Today, the company's vertica l integration 
has resulted in the Commodore 64's price per­
formance breakthrough heralded by Shearson/ 
American Express. 

Visit a Commodore Computer dealer and 
discover the 64 soon. 

It will expand your mind without deflating 
your wallet. 
CF''.1~a.-e:;~l(lr-td~ rilO~~J·~t~ilRa$('.0r(;h.~--------

lcommoclOre Business Machines/ Personal Systems Divisior0 
I P.O. Box 500 Conshohocken. Pennsylvania 19428 I 
I Please send me more information on the Commodore 64. I 
I Name I 
I Address I 
I Ci ty State Zip l 
I Phone I 
I 
I 

( 
:: commodore I 

1 

I COMPUTER BYS I 
L------------------~ 
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Listing 1 contirrned: 

.·· k ... BEGIN TACCELL+2 J: =P; TCCCELL~2J: =P; CELL : ~CELL+4; END; 
... l ... BEGIN 	 TAlCELLi2J:=P; TBCCELLi2J: =P; 

TCCCELL+2J: ==:r->; CELL:=CELL+4; END; 
... rn ... BEGil-1 HHCELLJ : =P; TA[C:LLL+2J:=P; 

TCCCELL+2J: ~::.; CELL: =CELL+4; END; 
... r1 ... BEG J N TA[CE LL J:=P; TA[CELL+2J:=P; 

TC[CELL~2J:=P; TB[CELLJ:=P; CELL : =CELL+4; END; 
... - ·"' E:E(dl·l 	 TACCELU2J:=F·; TBCCELLJ:=P;~· 

TC[CELL+2J:=F'; 	 CELL:=CELL+4 ; END; 
... p ... f1EC>I l'1 TA[C :LLJ::.·F·; TA[CELL·1-2J:=-1-··; 

TBECELL+2l:=P; TC[CELLb2J:=P; CE LL: =CELL+4; END; 
... 9 E:E_;l 1'1 TA[CELLJ : =r:·; TACCELL+2J: =F·; TD[CELLJ : =F·; 

TBCCELL~2J:=P; TCCCELL~2J:=P; CELL: :CELL+4; END; 
...... r BEGlN TAlCELL·12J : =P; TBCCELL J :~Pt 

TBCCELL+2J:=P; TC CCELL+2J : =P; CELL: =CELL+4; END; 
.· :s.··· 8ECill'1 TAC CELL J : =P; TBCCELL+2 J : =,P; 

TCCCELL~·2J: =P; CE LL: =CEL L+4; END; 
BEGIN TA[CELLJ : =P; TBCCELLJ: =P; 

TE.: [CELL +2 J: =F'; TC [ CELU·2 J : ""F'; CEl_L: "'' CELL +4; EMD; 
... IJ .... BEGIN TACCE LL•2J:=P; TCCCELLJ : =P; 

TC [ CELL+2J: =f"; CELL : =CELL+4; END; 
·" v·" BEGIN TA CCELL+2J : =P; TBCCELL+2J: =Pl 

TC[CELL+2J : ;p; TC[CELLJ : =P; CELL: =CELL+4 ; EMO ; 
BEGIN TACCELLJ : =P; TBCCELLJ: =P; 

TBCCELL-1·2] : ,,,. F·; TCCCELLl : =Pi CELL : =CELL+4; END; 
... ... ,..··..... BEGIN rAECE LL J:=Pl TACCELL+2 J:=P; 

TC[CELLJ:=F'; TC[CELL+2]:;:=p; CEU_: =:CELL+4; Elm; 
' y ' BEGIN TACCELLJ: ~P 1 TACCEL L+2J:=P; TBCCE LL l : =P; 

lCl CELLJ: =P; 1 C lCELL+2J : ~P; CELL:=CELL+4; END; 
BEGIN TAC CELLJ: ~p; TBCCELL~2J:=P; 

TC [ CELL J : = F'; TC [CELL, 2 l : :-: F» CELL : =CELL ·:· 4 ; Elm; 
OTHERWISE WRITELN( ' ERROR- UNPRINTABLE CHARACTER : ' ,CHARACTER>; 

END; (*CA:=:E*> 
E.J-.l[J; ( ·ll-COl•JVERT * l 

BEGIN (*BRAILLE*) 
F:Ef:E"f < I l~F'l_IT l ; 
REPEAT 

FOF~ I : ""'"1 TO 2 ::: [II) BE1:> I I ~ 	 EN[t ; 
I : =(I; 
,_I : :;,(I; 

REPEAT 
I : = t -1 1 ; 

r~EAD (Cl IAF\ACTER); 

TEST27CCIJ : ="'C HARACT:::R· 

IF TE:;::T27C CJ.J:-: ·" ' At~[l TE::::T27C[l - 1J •::' ·' THEl-.l l:"-'I--1; 

I F CHARACTER IN [ ' A... .. / z / , ' 0 ' . . ' 9 ' J THEN J : =~ + l; 


UNT 1L 	 I +._I >"' 20 0 \ l +._1 >== l '5 Al~D Cl IARACTEF\o= ·" ,. ) Of\ EOF ( I t~F·IJT >; 

(**********•*******) 
(* Rever$ e lett e r *) 

FOR I : = 1 TO 20 [)1) TE'.3"f:2'1 [I J : =TE''.::T27C ( 2 1- I J; (*order to allow*) 
(* tactile reading*) 
<*•~•*•***•********) 

FOR I : = l TO 80 DO BEG! l\J 
TA[IJ: ~ -' 

TBCIJ: =·' 
l CClJ: = ·" 

-·· ; 

_.. ; 

(* 
I ti-

I r1 t i ;;. 1 i ;: e [: r- ·1l l 

Pr i n t b •J f f ·2 r 
l 1e «- > 

* ) 
CMD; 
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Li5ting 1 continul'd: 

I : ""0 ; 
CELL: ==1; 

F<EPEAT 


I:= Hl; 

CAP ITAL: = (i; ( F lag to i nd icate capitals } 

NUMBER :=Q; { F l ag to i ndicate numbe r s } 


C• Present Braill e Ce ll •) 
CHARACTER :=TES T27[IJ; <* Position number *> 

I F CHAFiACTEt:i IN ( ,. A,. •• ' Z '" J 
THEN BECiIN 

C AF'ITAL.: ;-:: 1; 

<•a ll ow s space f or caPital sig n*) 
CHAflACTER : =C:HR ( CJR[1 CCH?'1RA CT ER) +:32 > ; <*Give s 1 •:•we r· *) 

E ND; <*•:;ase ·: hd.r · . • > 

lF CHARACTER IN [ ' 0 ' .. ' ? " J 
THEI~ BEG I llJ 


t~U11F:En : ::: 1 ; 

<•a ll ows S Pac e for n umb e r si9 n •) 

IF CHARACTER: - ~y 	 THEN CHA R?';C T ER : = " k ·' 
E?L:::r;: 
CHAFiACTEF\ : :::Cf IR ( ORD ( CHAF\i:\CTE Fi) +4:::) ; 

END; 

CONVERT CCHARACTERl ; 

l F CA F' l TAL = 1 THEI~ BEGlhJ 

T C[CELL) : =F'; 

CELL: =-CE LL-I<?.; 


[I~ [I; 

IF NUMBER= 1 THEN BEG IN 

T A[CELLJ : =F'; 

TBC CELLJ: =P; 

TC[CELLJ : ===F·; TC[CELL_·l l J: = F·; 

CE LL: :::1.:;E LL+·::; 


-ND; 
UNTI L J;-::21; 

<* DEf: l_IG Ci I li!G TOOL : Use d to write the ln~11~h for ward s and backwards •l 
<* WR I TELN< TEST27C . ' ,TEST271~ *I 

1.-IFiIT E LI~ > (****************************a*******•******~a*****) 
l•Jr\ ITE LN ( TPJ >; ( *Used to w rit~ th e three li ne Braill e ~ells •) 
1.-Jr\IT ELl~<TE:>; (************************************************•~) 
l~R ITG: LN CTC l ; 

UNT 1 L EOF ( I !~F'UT > 


Ef.j[I, ( * Df~AILLC* I 


SpeciaJ program functions have been This restriction of 20 characters is not always be exactly 20 braille cells 
avoided in the interest of dissemi­ used because only about that many on each output line. The program 
nating this program as widely as braille cells will fit on the standard contjnues to loop back and forth be­
possible. 80-column page. BRAILLE then calls tween the reading and the translating 

The listing consists of the main pro­ CONVERT to translate each charac­ until the end-of-file marker is reached 
gram BRAILLE and the procedure ter into its corresponding braille cells. on the text file . The program then ter­
CONVERT. BRAILLE reads a text However, since capital le tters and minates. A sample of the program 
file character by character until it has numbers require two braille cells for output is shown in listing 2. 
20 letters and / or blanks in its buffer. their proper interpretation, there will Although the reader obviously can­
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90 Percent Perspiration 
Almost every story has a "s tory I therefore tried st rips cut from 

behind the story, " and this article is no thicker and softer gloves , but the 
excephon. Just as Thomas Edison tried prillter then began to jam. No matter 
thousands of materials for /i fs first light /iow many different materials l tried, 
bulb fi lam ent before finally discover­r1othi11g seemed to work quite rig/it. 

ing his wife 's cotton thread , I spent Tl1e ans-..ver lrad to be there-some­

many months trying to come up witli w here. 

tlie right material for the braille pri11ter Success finally came wit li my dis­

pad. It wasn't easy. covery that flock-lined gloves were 


I started with a pair of latex surgical available at the Safeway supermai·ket. 
gloves and found them to be too thi11 . Til e cotton lit1 ing of these gloves pro­
Our blind Scouts , reading transcripts vided just tlie right nmow1t of padding 
prepared with this material, com­for tire computer brailling idea to 
p la ined tlrat the braille faded after 011 /y work. Th omas Edison would !rave 
a few readings . been proud. 

not "feel" the indentations on the 
reverse side of list ing 2, this output 
has been used successfu lly with the 
blind Boy Scouts. T he mon th ly troop 
newsletter is now produced in both 
braille and regular print. As a result 
of this newsletter , we have fo und tha t 
the best indentations occur on thicker 
paper. The inden ta tions a re good for 
only about 15 read ings by a bli nd per­

son, after which the braille becomes 
too faded to allow correct le tter iden­
tifica hon. Even so, this method is 
ideal fo r short-l ived publ ications such 
as newspapers and correspondence. 

You may have noticed that 
BRAILLE allows a t mos t only four 
w.ords to be printed per output line. 
Though Braille does have a hyphen to 
mark div ided words, it is better to 

divide as few words as possible. From 
persona l studies of computer dic­
tionaries, I know tha t five-letter 
words make up the vast bulk of the 
English language. Therefore, the pro­
gram counts characters and looks for 
a space from the fifteenth to twentieth 
character (a word break ). If a space is 
fou nd, the line is ended. Otherwise, 
the line is broken after the twentieth 
character . Four brailled words may 
occasionally fit on the line of 20 
bra ille cha racte rs , but it is wise to 
keep a one-word safety margin . 

This program produces wha t is 
known as Form 1 or Grade I level 
brailJe. In Form ll braille, abbrevia­
tions are used to increase the number 
of brai lled words per page. These 
standard braille abbreviations are for 
often-used words and letter combina­
tions in the English language . This 
program d es not address this ques­
tion beca use of memory require­
ments. On a larger computer, how­
ever, it would be easy to program a 
look-up table for these abbreviations 
and thei r braille counterparts. Table 1 

CAN'T MAKE ENDS MEET? 

We couldn't either. At least, not unti l 1978 when we 

began connecting RS-232 devices to IEEE-488 
computers wi th our family of serial interfaces. Three 
uni ts available for use with Commodore's PET/CBM, 
the HP-85, Osborne-1 and others, plus our auto­
answer/auto-dial 103 Modem, automatic calling unit 
(Operator), and data communications software. All with 
cabinet, one-year warranty , documentation. Priced 
from $129-389. Details fro m Sam Edwards: 

Dept. B., 3444 Hancock SI .. San Diego, CA 92110 
(714) 296-2 11 5 · TWX 910-335-1194 

VISNMasterCard • Dealer Inquiries Welcome 
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1On Ye>ur MicrocosU..Pu~er 

Up until now, you might have 
thought that microcomputers 
weren't powerful enough to 
handle those returns you send 
off to your computer service 
bureau each tax season. Micro­
Tax" and your microcomputer 
with CP/M* chan~es all of that. 

With Micro-Tax · you can save 
time and have the complete 
security of total in-house. com­
puterized tax pre parat ion . 
Noth ing ever leaves your office . 
You won't give up versatil ity 
and power either. Micro-Tax·· 
computes and prints over 30 
schedu les and forms tor multi­
ple clients, even partnership 
and corporate returns . Micro­
Tax·· can also compute depreci­
ation by individual items or 
groups as we ll as handling the 
accelerated cost recovery sys­
tem. Underpayment penalties, 
se lf-em ployment taxes, mini­
mum and alternative minimum 
and maximum taxes as well as 
income averaging are all com ­
puted automatically. Plus. each 
tax season Micro-Tax·· can 
provide you with an update 
package quickly. 

Micro·Tax·v is friendly. Data 
entry is organized very much 
like the sequence you use in 
manual tax preparation. It's flex­
ible too, because you can jump 
to a specific form and complete 

Investment 

1982 SCHEDULES AND FORMS INCLUDED 

LoYel 1 level '2 le\'el .3 
INDIVIDUAL PROFESStoNAL PARTN ERSHIP/ 

PACK/\GE. 
~040. 1040.A J: 

PA.CKAGE 
~ 

COltPORATE 

1065, 1120, 
11 205 
A. e. c. E. es. 
o. se 
D. F. 
K,K· I 
R, RP 
11 16 
2106 
21 19 
22 10 
2220 
24410 
24.:1 I 
3•ee 
3903 
•11 37 
•562 
•62!i 
4626 
11684 
•726 
4787 
•835 
•952 
•912 
!i69!i 
6251 
5252 
S7S!i 
ACRS 
BATCH 
?r~n l 

Sut>s111u1e 1 

On IR$ 
Forms 
Slan t.: 
P.opt'l r 
Conunuou~ 
r'rep nmecJ 
Form s 

with the 1040. Just 
choose the func­
tion you want 
on the Micro · 
Tax~ menu, 
and follow 

:f
I 

the instructions given by the 
computer. 

Micro-Tax•v is your answer to 
the already high and increasing ,. 
costs of computer service bu­
reaus. You will be able to enter 
data at the tfme of the client 
interview and produce returns 
that look exactly like those re ­
quired by the government. right 
in your own office . In the batch 
mode, you can enter data all day
and print returns at night. That's 
productivity, and it leaves you 
time for more creative approach­
es to your cl ient's tax problems. 

For more information call 
your local software dealer 
or call direct. 

MICROCOMPUTER TAXSYSTEMS, INCORPORATED 
22458 Ventura Boulevard, Su ite E. Woodland Hills. California 91364 (213) 704-7800 

•CPI M 1s a regls lered trademark of Oogl tal Research 
"M lcro·Tax os a tradema rk o f M1crocompu1er Taxs ys1ems. Inc 

Circ le 321 on inqu iry c are!. BYTE $epl<m~r 19112 263 

Trans• S t95 00 
p.nre-n(.101 S SO 
22 &l eU! rl!lturn s co\lercd 

51.000 
5 100 

Yoarl ~ Updi\IC-3 AvlUl3t:lh' ror "II 3 litvets 

it rather than starting 



EASY-TO-IMPLEMENT, 
SINGLE CARO DESNET™ NElWORKING 

\ __ 

FOR S-100 BASED SYSTEMS. 

Ifyou design multi-user computer systems, you face 
a dilemma. You want the system to be powerful. 
Yet cost-effect;ve. You want each user to have an 
individt1al CPU. Yet you can't afford to provide each 
user with a high-performance printer, hard disk, 
and modem. 

Obviously. you need some way to share 
system resources. But until now, the alternatives 
haven't been all that attractive. 

Desnet is the simple, elegant solution. 
A Desnet Network Interface Board in the 

backplane of each device in your multi-user S- I00 
system makes shared resources a practical reality The 
Desnet common bus topology can network up to 350 
devices w ithout sacrificing performance or economy. 
And with generous maximum cable lengths. Devices 
can be added, removed, or disabled without affecting 
the rest of the system. 

Not only does the system benefit from the 
economies of shared resources, it gains capabilities. 
Like electronic mail. central database access, and 
on-line telecommunications. 

Low cost, high performance. 
In OEM quantities, Desnet S-100 cards cost less 

than S650. Media taps cost under 550. A similar pair 
of devices for an Ethernet™ hookup typically costs 
more than three times as much. For less flexibility. 

Desnet network topology is media-independent. 
You can install a baseband network today. then upgrade 
to broadband or fiberoptics at any time in tile future. 



- ------ - ...... 


I 

( ---, _ _ _ J 

Powerful on-board firmware makes it easy to 
convert your applications to networked systems. The 
comprehensive Reference Manual gives you easy, 
step-by-step instructions. 

Order a starter kit today. 
A Desnet S-100 starter kit gives you everything 

you need to get a sample network up and running for 
only s1,295. 

• 2 DESNET S- I00 Network Interface Cards 
• 2 Baseband Taps 
• 20 Feet RG59U Coax Cable 
•Applications Demo Disk 
• Reference Manual 

Pay by major credit card ifyou wish. To order; 
call or write The Destek Group, 2111 Landings Drive, 
Mountain View, CA 94043 (415)968-4610. 

Today, S-100-tomorrowthe world. 
Our S-100 card is just the beginning. Soon Oestek 

will be shipping Desnet cards for Multibus,"' 0-Bus:M 
Unibus:" Versabus:" Apple~ IBM-PC, and general 
purpose buses. 

So while everyone else is talking about network­
ing, you can be taking advantage of it. 

Ethernet is a rrademark ofXerox Corp. Multibus rs a trademark ol Intel Corp 
Apple is a trademark of Apple Computer Inc.Desnet is a trademark of 
The DES1EK Group. 

WE BUILD ACCESS TO PRODUCTIVITY. 

Circ le 157 on Inquiry card. 



Listing 2: Sample output from the BRAILLE program, shown i11 listing I. This is the firs t few /iries of the Boy Scorit troop 's newsletter 
do ne in braille type. For tlie convenience of sighted readers, the English words are priri ted botli backward and forward above tl1e 
braille text . The text is printed in reverse bemuse tlre blind reader must hm1 the paper over in order to read tile bmille cells by touclr. 
Tl1 e backward English enables the programmer to clieck for proper letter order. To keep from co11fusi11g braille readers. tire program­
mer slrould "conmrent out'' the English-written line of tlie fi rra l program. 

0 0 00 IJ 0 I) 0 0 0 0 0 0 0 0 0 0 0 0 
(I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
00 00 00 00 I) Cl t:i 

EVOl:::i.:: Tr·-:•(• F' 

0 	 (I ( 1 0 0 (I I) 

0 0 0 (I ( 1 0 (I 

1:1 	 ( I 0 0 0 0 0 (I (I 0 0 
re t tt· 1 !O·WeN :32 

0 0 0 0 (1 0 (I 0 (I (I 0 0 (I ( 1 0 C1 
1: 1 	 1:1 1) (I 0 0 0 0 0 0000 (I (I 0 (I 

0 0 0 0 0 0 0 0 00 00 
WE· want 1...:. ll•<i" l .:.:•n1E· e mo c l ew ot tnaw e W 

0 0 0 0 I) 0 0 0 0 0 0 0 0 0 0 1J 0 0 
0 0 ( 1 0 0 0 0 0 0 0 Ct (I 1) 0 (1 0 0 

0 0 0 0 I} 0 0 0 0 
C r -~ i £ F •:Ow 10 r· re l woF giarC kcab 

0 0 0 0 0 0 0 0 0 0 0 0 C1 0 0 0 0 (I 

0 0 I) 0 0 0 ( I 0 0 (I 0 0 Cl (I 

0 0 (I ( I 0 
, r·e nr·aC> l le [ t , 

l~I 0 I) 0 1) 0 I) 0 (I ( 1 0 0 
I) 0 0 c1 0 0 0 0 0 0 0 0 

0 0 0 0 0 ( 1 

l'i;o1 t t h ~w ._1-3 <: I·: ~. o:• rr , ri o:•~- I '. •:;; ,_I u!<~ h t tat'i 

0 	 0 0 (I (I 1 ~1 0 0 (I (I 0 Cl 
0 c1 0 (I 0 0 (I 0 0 0 ( I (l (I 

0 (I 0 0 0 
B.:• b b ··.- Wr· i 9 h t , , t h £> i r· 1.-J Y b b of: 

0 0 0 0 0 0 0 0 0 0 (I 0 0 
0 0 0 I_ (1 0 0 0 (I 0 0 Cl 0 0 0 0 0 

0 1) 0 0 0 0 0 
·3. n .j t he i I" f r· i «.· ri .:J ~· sd rieirf rie ht dria 

0 (I 0 0 0 0 0 0 0 (I 0 0 0 0 0000 0 
0 (I 0 0 0 1) 0 0 0 0 0 0 0 0 0 0 1) 

0 I) (I 0 0 
1: r· •:• m T:~ B . Th ,~·ir· 	 r · i e h T • B:~T m •:• r f 

0 0 (I 0 (I (I 0 0 0 0 (I 
(I ( I 0 Cl ( 1 ("I 1) I) 1) (I 0 ( I 0 0 Q 0 0 0 

0 0 0 0 0 o o o o o n o 
f ir·!"· t f;; l l v i~' it ti siv 11 .;i f tsr·if 

0 ( 1 0 1) 0 0 0 (I I) 0 0 
0 0 0 0 0 0 I) (I 0 0 C1 0 

0 0 (I 0 0 I) (I I) 

i ri •: 1 1_1 d <" d a t •) u r 	 f" IJ •) t ::l. ,j <0- d IJ 1 <: fl i 

0 0 1) 0 0 I) 0 () (I (I 0 0 I) 0 0 0 
(I 0 (I 0 0 0 0 0 0 (1 (I 

0 0 0 I) 0 (I 0 Cl 
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THE MULTI-USER DATA BASE 


SOFTWAREFOR CREATORS 

Bring your CP/M* software applications to liie with DataFlex. 
From menus to multi-key ISAM. DataFlex has the features 

and power you need to create complete turn-key software 
applications in a RELATIONAL data base environment 

Compare ... what else gives you: up to 125 data files with 
indexes each, fast on-lfne multi-key ISAM file main enance. a 
multi-file report generator, on-line mutti-file transaction process­
ing. an easy to use Query, even a "soft" menu o replace the 
CP/M command mode. All of this using DataFlex's configuration 
utilities, and NO PROGRAM CODE' 

ls it easy lo use? You can type in a screen Ior mat ''image" of a 
file with your text editor Then. DataFlex's AUTODEF utility will 
create the file definition from the screen image ... in about five 
seconds' 

DataFlex will handle your multi-user requiremen s tooi ft runs 
under Software 2000's TurboDos Network O/S with data protec­
tion to the field level. That means multiple users in the same 
record at the same limel 

If the 16 bit world is your domain, an 8086 version of DataFlex 

"Dealer. Systems House and OEM inquiries invi1ed .. 

Circle 142 on Inquiry card . 

will be available second quarter '82. And, you can develop now 
on your 8080/ Z-80 system, and transporl completed applica­
tions to the 8086. 

If you need applica ions now, Data Access has a Library of 
existing DataFlex applications developed by other creators. 
They're ready to go at prices that will get you going. The DataFlex 
Library has Order Entry/ Inventory, Accounti ng. Pharmacy, and 
Legal Billing, wi h more being added all the time. For highly 
specialized requirements. DataFlex's PASCAL Library is avail­
able to application developers. 

Data Rex can change the way you do business. And. at $750 
it's ,he best software value in the business. A demo package, 

which limits lile srzes inter- :lllilACCESS~ 
nally, is only$100 including 
the manual. 

Get the full system. or CORPORATION 

gel the demo. but get your 4221 Ponce De Leon Blvd.. 
hands on DataFlex. Coral Gables.FL 33146 

It's software for creators. (305)446-0669 

·cP/ M 1s a reg1s ered trademark ot D1g1tal Research. Pacific Grove, CA. 



a b c d e g h 

The b raille alphabet starts by using 1Ocombina t ions of lhe lop 4 dots. The same 1 O charac­
ters, when preceded by a special number sign, are used to express the numbers 1 to Q_ 

k m n 0 p Q s 

Adding the lower left-hand dot makes the next 1 O tellers. Adding the lower righ t-hand dot 
makes the last 5 letters of lhe alphabet (except w) and 5 word symbols. below. 

u v x y z and for of the with 

Omitting the lower left-hand dot fo rms 9 dig raphs. or speech sounds , and the letler w. This 
construction cont inues until all possible combinations have been used. 

ch gh sh th wh ed er OU ow w 

Table 1: The braille alphabet and some standard braille abbreviations. (Courtesy 
World Book Encycloped ia) 

shows some of these abbreviations 
and the complete braille alphabet. 
(See reference 1 for a ll the standard 
abbrevia tions.) 

Conclusion 
Braille writing for the blind has 

been an important contribution of 
Western civilization . It has brought 
many blind people into the realm of 
li tera ture and music. As a program­
mer, you ca n now take part in help ­
ing the blind to read. Volunteer your 
computer and time in translating fo r 
the blind people in your town . • 

Further Read ing 
1. 	 Ashcroft , S. C. and F. Henderson. Pro­

grammed tnstruc1ion in Braille . Pitts ­
burgh: Stanwix House Inc. , 1963. (An ex­
cellen t textbook lor lhe adull who has had 
no previous knowledge of braille . A "learn 
lo braille in 10 lessons" lype of book .) 

2. 	Day, Marga rel R "Tactual Mapping and 
Nonvisual Perception." Master's thesis. 
University of Texas at Austin, 1976. (A 
major work in braille mapping, ii covers 
the history of such special maps and 1he 
efforts to make them using computers _) 
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11;hcu;.\5 ~a.ke 3 weelcs 10 cleii . COD on e::c rt if1c-t1 choc.k 
~fy Y. n!l!.ldenls Mid Hitt t1t11 . t.tnnula~tu1~r!I' 

w anlln ty only 

Compuier Channel 
21 ·55 44 th Road 
long Island City , NY 1 1101 

ZENITl-t 

HAZELT E 
8EtHIVE 
19M 

TElEVIDEO 
CROMEMCO 

TERMINAL 
219 . - - ­ . - - - - ­ - ­
ZT- 1 w!modom 
ESPRIT 
OMS wum I.tit • . 

3101 -10 ' 
3101 ·1? 
3101 ·20 ­
910 .. 
Coml)11t;lb)e . 

035 
560 
695 

-800 
1,195 
' ,226 
1,400 

599 
.• 1,350 

CORVUS, APPU: ACCESSOR<ES 

Bos' Pric.o .An'l'who•ll!I 

!SY.·- tlopp)' 

.t'llDrd dak snt«1m , 

64K. 8" .. . 
256K RAM, 68000 !lo 280 
2 8" floppv ..... - -­
641< sp wl12" r'l'M'.lnltOr •• 

5200 64K. 1 MB, Z80A 
5605 64K, 6M8 h"d d - - ­

• Proreulon&UWOfd ProcH~ • 
Z90·80. 64K 
Z90·82, 64K, 1 d;.sk 
ZB9, .tBY., 1 disk . 
ZJ7 1 .2M8 OrlYe:s 
HORIZON,\ 
ciuad dri"Vci. HD5 . . 
AOVANTAGE. 2 
r:iuad dlt'\IH, 641( _ 
64K, 12 .. monitor, 390K 
floppv. le tto' ci...ialPry prln~~r , 

- - - 2.956 
. 7,396 

- . s. 1?7 

. 4 .067 
- - . 950 

. 3,300 
- - 6,550 

. 2.050 
- 2.150 
2.050 
1-4SO 

3.999 

_ __ 2 ,999 

CPJM tvpi: O .S. T" wOfd ti•O<:H.sing 
+ spreadsheet. .. '287 El 

' 16 -blt CPU • 
St SO ,FS 1 -vstt~ . ?.S20 
256K ~AM. CAT . 2 floook» 
St SOWS 1 -v!l~t. .... 8.999 
256K RAM. 10M9 hBIO dis.'c, 
9601(0 tloc>c>y C~l. OS• 1 langu11ge 
SlS0-3 WS 3 . .,,.,. . 10.800 
s11mo a:s S150 WS 
Sl 50·6 WS e-u.... . • ... 12,800 
St2K RAM same&! 5150 WS 
G";>lloc• 300 • 400 _ 
B510A w lCRl 
320x240. 00 
8600 w/13"' coio. _ _ 
monitor. 640 )(4 80 
ACS8600-10500KB . 
RA .t , l OMB hard disk. 500 
muttiuMir., ACS8000-2 . 
64K, •M. 8-01t 
POPtt i. MINC. Prolca,~I 

. . 900 
. 8.000 

17 ,000 

__ . 8.350 
8 flo1>1»v 

2.850 

Call 
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Super Specials oo SUPERBRAIN /I'S 

SUPERBRAIN® DD, $2099 

QD, $2495 
NEW~0°~:;g;IDEDSD, $2949 

INTERTEC has introduced a new model, 
the SD (super density) with dual doub­

le sided 80 track drives-TWICE THE 
CAPACITY OF THE QD- . The SD 
SUPERBRAIN is available from Mini 
MicroMart for $2799 

SUPERBAAINS come with CPIM; 
with the addition of an appropri­
ate printer. and the necessary 

software you can have a com­
plete data processing and 

/or word processing sys­

~~~~~~~~~~~~~~~~~~ ....~~~~ tern.;cBO You can take advantage of: NficToSoft 8aS our MicroPro word processing
NOW FREE software special. WordStar for only $269: 

We will include MailMerge with WordStar for $358 or 
for only $489 you get the full package- WordStar, MailMarge and SpellStar 

MiniMicroMartstocks the full INTERTEC line. 
Basic 80 is FREE, and a complete 

accounting package-GL, A/R, AJP, and payroll 
are available to run in MICROSOFT BASIC for 
only$269 

You can add capacity to your SUPERBRAIN 
byaddingtheir10 megabyte DSSHard Disk. We 
offer it for only $2995·. We include the adapter 
cable to the SUPERBRAIN (if requested) at no 
extra charge. 

-· ..U" ·-· _ , 

--- -..:.i _.; 

< 

If you need a distributed processing system, 
INTERTEC has lowered prices on their full ser­
ies of COMPUSTARS- the VPU 10, the VPU 20 
the VPU 30 and the VPU 40. Virtually any num­
ber of these can be daisy- chained to share one 
of their hard disks, or they can be utilized as a 
stand alone computer, just like a SUPERBRAIN. 

- CALL US FOR PRICING ­

SUPERBRAINS and COMPUSTARS come 
with two built in serial ports, so you can support 
two printers or a printer and a modem.Among 
the printers suitable for the SUPERBRAIN are: 
Centronics 730-3. the 739-3, the 704-9 the Tl 810s 
or 820s, or Okidata 82s, 83s or 84s (serial version) 
the IDS PRISM series is also suitable. If you 
choose to use an Epson, you will also have to 
buy one of their serial interface boards. If you 
want a letter quality printer there is the NEC3510 
or 7710, the Diablo 630 or the Oume Sprint 9/45. 

All p rices. F .0 . B sh 1~µin9 point . sub9ec1 10 change All ofl rs sub1e,;110 w11hdrawal w11hout not ice Actver11sed p<i cos ref lect a 2% cash discount (o rder p repaid 
p11or ID shipment I. C. O.D.'s and credits cards aoe 2% h1qhcr. 

MiniMicroMart,Inc. 

943 W. Genesee St. P.O. Box 29918 Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431 

Circle 325 on Inqui ry card . BYTE Scptnnb<r 1982 269 



Education Porum 


Contputers and the Special 

Education Classrooltl 


Thomas R. Sicoli 

404 Darlington Dr. 


West Chester, PA 19380 


These students enter the classroom one or two at a 
time. They are in wheelchairs, on crutches, or in bed, 
because they are patients in a children's orthopedic 
hospital. Dan, for example, was injured in a diving acci­
dent and is now a quadriplegic, paralyzed from the chest 
down. Bob suffered brain damage in an automobile acci­
dent ; he is now without speech and cannot walk. His 
memory and concentration are very poor. Jim has been 
paralyzed since birth. He was born with spina bifida (a 
congenital defect of the spinal cord). He is normal in 
some cognitive skills but lags far behind in others. He 
gave up trying to learn his "ti mes tables" years ago. These 
are the students for whom the question was asked, "How 
can computers be used in a special educa tion resource 
program serving kindergarten through twelfth grade?" In 
order to answer this question, an extensive search of 
available Apple software was made (see tables 1 and 2). 

A major concern of special educators has always been 
the difficulty in getting and holding the attention of 
brain~damaged or socially and emotionally maladjusted 
students. The student's attention span is greatly im­
proved when using computer-aided instruction. Large 
color graphics are excellent attenti n-getters and are also 
beneficial for those with impaired vision . Programs that 
refer to the student by name personalize the lesson and 
keep him or her stimulated. Finally, the instant feedback 
on every item in the lesson also helps to sustain the stu­
dent 's attention . 

Another need in this classroom is for new and in ­
novative instructional strategies. Many special education 
students need much more repetition of lessons than "nor ­
mal " students. This can quickly become tiring for both 
teacher and student. The computer can relieve this 
drudgery . A student and a computer can work together, 
leaving the teacher free to work with others. 

Records on each individual student can be kept by the 
computer, with the scores from drills and quizzes 
automatically recorded . Instructiona l lessons and cues 
can be presented automatically. New programs for 
microcomputers are even exhibiting branching instruc­
tional design. Instead of jus t a drill , programming can 
contain extra help in the form of remedial lessons for 
those having trouble with a particular lesson. For exam­
ple, a student consistently having problems with reducing 
fractions would aut matically rece ive a remedial lesson 
or be returned to a previous lesson that covers finding the 
grea test common factor of two numbers. 

Language development is an importa nt part of the 
special educa tion teacher's job. Computer speech syn the­
sizers show great promise in helping those with speech 
defects to monitor and shape their own speech effective­
ly . Recording devices can be built into a program to help 
in th is task by playing a master pronunciation and the 
studen t's effort back-to-back for comparison . Computers 
can also be programmed to recognize regular but un intel­
ligible sounds made by those without effective speech and 
then to output an in tell igible word or phrase that enables 
the student to communicate . For example, a particular 
sound at a certain pitch could trigger the compu ter to 
output the greeting "Hello! " Finally, programs a re avail­
able to tum the computer into an electronic communica ­
tor. The push of a single button can cause an entire pre­
programmed sentence or paragraph to be printed on a 
monitor or piece of paper, or to be spoken by a voice syn­
thesizer. 

Valuable skills can also be acquired or improved by 
usi ng microcomputers. Many disabled people have got­
ten started on a career in computer programming with 
courses in computer literacy and BASIC programming. 
Motor skills, such as typing and eye-hand coordination , 
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TERMINALS: 

ALTOS List, ... ... ... Less 20% 
NorthStar 

HORIZON 2Q-64K ... . . $2685 
ADVANTAGE . . . .. . . . . $2985 

TeleVideo 
Computer Systems... .. . Call 

-New SUPERB RAIN II ­

64K Double Density Jr., . . .. .. . $1995 
64K Quad Density ... .. . . .... ... $2395 
64K Super Density ....... . ..... $2795 
DSS·10 Meg. Hard Disk . .... . .. . $2895 

-Cromemco ­
cs-1 lis t. $3995.. . . . . ....... Our Price, $3195 
CS· 1 H List. $6995 .. __ • ... . _. Our P rice. $5595 
CS-2 Lis t. $4695 . . . ... . . ..... . Our P ric e. $3549 
CS·3 lis t. $6995 .. . ... . .. .. _ . . Our P rice . $5595 
Z2H Lis l. S9995 ..... .... . . .. . Ou r Price $7995 
Soft Ware & Accessaries . .. .. . .. . Call 

."'1*''Nldata .---- systems 
Z-89 List, $2895 


Our Price 


$2099 

Z-90 .... $2299 


MONITORS: 
-AMDEK ­

100 . .. .. . . . . .. ' . ... .. ' ' ' ' ' .... . $129 

300 ' .. ' . ...... .. . ' . . ' .. . . .... . ' $189 

Color I . . . . . . . . . .... . . .. . . . ..... $345 

Color II . . . . . .. .. .. ... . . . . . .. . . .. $759 


- BMC­
BM·12 .. . .. . . . .... . . .... ... . .. . . $159 
1401 RGB 400x1 50 Res .... . .. . . . . .. . . $345 

ZENITH ZYN -121 . . . ...... .. . . . $120 

910C .......... . .... . .. .. ... . . .. $569 

912C . . . ... .... . .... . ... .. . . .... $659 

925C . .. . . . . .. . .. .. .. . .... . . . . . . $719 

950C .. .. .... . . . . .. . .. .. . . . . . .. . $915 


-SOROC­
I0· 130 . . .. . . . . . . .. . ..... . ... . . . . $585 
10·135 . ' ... ' ... ' . . ... ' . ... . . . . - . $719 
10·135 w /Gra phics . .......... . ... $789 
10·140. ' ' ... ' ' .. ' ..... ' .... ' .. '. $995 

-HAZELTINE ­
1420 ... ' ... ' ' ... ' . . . . ' ' ... ' . .. ' $589 
1500 . .. ' ... .. . .... .. . ' .. .. ' . .. ' $845 
1510 .' .... ' .. . .......... ' ' .. ' ' $1029 

ZENITH Z-19, ..... . .... $689 

DISK SYSTEMS: 
- MORROW-

Discus 2D . . . . . . . ... . . .. ... . .. .. $835 
Dual Discus 2D . . . . . . .. ... . .. .. $1385 
Discus 2 + 2 . . . . . . . ... ..... . . . . $1069 
Dual Discus 2 2 . . . .. . . . . . . . .. $1855 
MS. 5Meg Hard Disk .. .. __ . . . .. $1949 
M10, 10 Meg . Hard Dis k . ..... . . $2995 
M26. 26 Meg. Hard Disk .... ... . $3349 

-CORVUS­
5 Meg . Ha rd Disk ... _. _ .. _. .. . . $2555 
10 Meg . Hard Disk . .. ....... . . . $3955 
20 Meg. Hard Disk .. . _. __ . .. . .. $4755 

MODEMS: 
D.C.Hayes Smart Mod em .. . ... $219 

NOVATION D Cat .. ... . ..... . $149 


730-1 Pa ra lle l . . .. • .. . ...•. . .. . • . . . $349 
739-1 Parallel. _ . . •. . •. •. . . . .• . . , , . $499 
739·3 RS232 . . . . . . . . ... .. .. • .. . . .. $599 
704-11 Para ll e l .. .•. .• . . .• .. . .. . . . $1569 
704·9 RS232 . .. ..... . . . .. . .. .. . .. $1519 

- Texas lnstruments­
Tl ·810 Basic . ... . . ... . . .. .. . . .. $1289 
Tl-810 Full . . . .. . _ .. . . . . . . . . . .. . $1549 
Tl ·820 RO Basic . . . ..... . . . . . . . . $1545 
Tl ·820 KSR Basic . . . . . . . .. . . .. . $1739 

- NEC­
3510 RS232 . .. . .. .. . .. . . . . ..... . . . Call 
7710 RS232, 7730 Paral le l . .. . • • ... . $2295 
7720 RS232 . . . . . . . . . . . . . . . . . . . . $2795 
8023 . .. .. . . ' . . . . . . . . . .. . . .... . . . $495 

Diablo 630RO ..... . . . . ..... . $2049 

Smith-Corona TP-1 . . .. . . . .. $685 

QU ME ... . . ... ... . . . Call For Prices 

-Paper Tiger-
Prism BO wlo color . . . . . . . . . . . . • . . . Call 
Prism 132 w /o color .• . ..• . ..• . . .• . . Call 
Color Option Uor 1321 . .. . .... • . . . . . Call 

-Epson­
MX-80 .... . .. . . . . ... .. . . .. . . . . . $441 
MX-80FT . .. . . .. . . . . ... .. . . . .. . . $548 
MX-100 _... .. ... .. _. .. .. ... . . .. $745 

-OKIDATA-
Microline 80 . . .. . ... . .. . . . . . . . . . $329 
Microline 82A . .. . .... . .. .... .. .. $469 
Microline 83A . .. . .. ... . .. . . . . .. $739 
Microline 84 ... . ... . . . . .. .. . . .. . . Call 

C.ITOH ...... Call For Prices 

Pr•ces tt DPlv co mf!nr:Jsdorder.~ onlv and reflect acms.hd1s.coonr 
Ch 1~10 card 01t,ets ore sl•g h1ty h.1gh et 

M osE 11ems a re tn stoc: ior 1mm{lld 1i1 fO dt:l l ory1r,t3 c 1ory~ l e-d 
(.3ttOnS. '•"'•"' t h l u ll 13C.10fVwtment e 'S N V -J\iUC r ~..:j~otCJ.muM 

dd a.opr()or1ato M10S 13'X ? r1ce-sdono r1ncludes"'•OP.n.g C 0 .0 . 
ord-ers requ ire 25% deposns A,H [JrJtS'!i are suo1c-ct 10 c;han ~ 
:ind a.11 oHcrs svb1ec.t to w1thdra\vt wnhou t no1 1ce 



Could you pass

this Red Cross 


swimming test? 

SWIM: 
1. Breaststroke -100 Yds. 
2. Sidestroke - 100 Yds. 
3. Crawl stroke-100 Yds. 
4. Back crawl -SOYds. 
5. On back (legs only) - 50 Yds. 
6. Turns (on front, back, side) . 
7. Surface dive -underwater swim - 20 Ft. 
8. Disrobe - float with clothes - 5 rrilns . 
9. Long shallow dive. 

10. Running front dive . 
11. 10-minute swim. 

Anybody whos ca ken a Red Cross swim cour c knows 
how tough it can be. There's a good rea on. 

We believe drowning is a serious business. 
Last year alone we taught 2,5 9,203 Americans not 

rn drown-in the seven different swim courses we orfcr 
aJI across the country. (T ncidcntal ly, most of the teaching ­
as with almost e\·erything American Red Cross docs­
is done by dedicated volunteers .) 

A good many of the you ngsters not onl y arc learn ing 
to keep /hc111seh•cs safe Thousands upon thou nnds of 
them are learning co become life avers. 

And the life they save- may be you r own . 

Reel Cross 

is counting 


on you. 

A Public Service of This Magazine & The Advertising Council ~@~ 
l.OtnCI 

Hartley Software 

3268 Coach Lane #2A 

Kentwood. Ml 49508 


Lelter Recogni11on-Kmdergar1en and l1rst grade-
Large characte rs $19.95 

Word Families- Changing lellers to lorm new words $29.95 
Skilldrllls-Ari thmet1c & Verbal- Large characle rs S14.95-$79.50 
Clock-Telling Time-Clock and digital style limes $39.95 
(Scorekeeping automatic with mos programs) 

Educa tional Activ iti es Inc. 

POB 392 

Freepor t. NY 11520 

Introduction to Mathema11cs on the Computer-Level 1·4 $39.95 
Basic Mat11 Competency Skill Drills-Covers · . - . x. 

- . 1ract1ons, decimals, areas $203 
O'Brien Vocabulary Placemen1 Test-Seit-scoring $ 9.95 
Our Weird and Wacky World-Literal and cnhcal 

reading using the Cloze technique $ 79.90 
Engl1sl1 Basics- Parts of speech, synonyms. antonyms. 

homonyms $269.95 
Flash Spelling-Teachers may add ihe1r own words $33.50 
(Most are self-scoring) 

George Earl 

1302 South General McMu llen 

San Antonio, TX 78237 


Spanish Hangrnan-1600 words and 450 sentences S29.95 
, 	French Hangman- 500 words and 175 sentences $29.95 

(Self ·sconng) 

Grover Associates 

clo Scholast ic Inc. 

904 Sy lvan Ave. 

Eng lewood Cliffs, NJ 07632 


The M1crocommLm1ca tor Version C- For a child •ni hout speech$46 
The M1crocommunicator Version A-Adult vocabulary $46 

Program Desigr1 Inc. 

11 ldar Court 

Greenwich. CT 06830 

Pre-School 1.0 . Builder- Readiness act1v1t1es. colors 

and shapes $19 95 
Vocabulary Builder 1-Begmner-J.H.S. $19.95 
Vocabula ry Builder 2-Advanced- S.A.T preparation $19.95 
Analog1es-S.A T prepara11on w1 th instruction $19.95 
Number Ser1es-Pr0Jec mg Se11es-S.A.T. preparation St9.95 
Spelling Builder-Rules and tests $23.95 
Reading Comprehens1on-Wha ·s Di ff erent? 

Categorization (2- 4) St9.95 
Story Builder- Word Master-4th grade and up $19.95 
Step-by-Step Course- Computer programming 1n 

BASIC wHh 1ex1 	 $59.95 

BLS Inc. 

2503 Fai rl ee Rd. 

Wilmington, DE 19810 


Ar1thme11c Fundamentals-Tutor Course 2- 5-29 disks $1 <179 
Reading Comprehension-Tutor Course 3-6-15 dislls $71 '1 
F rac11ons-A Review Course-Tutor Course 6- 7­

15 disks (color g raph1cs) 
(Programs incorporate branchmg 1nstruc11on deslgn for remedia l 
help.) 

Edu-Ware Services Inc. 

POB 22222 

Agou ra, CA 91301 


Algebra 1-0efrni tions. Se ts. Evalua1ion Express ions $39.95 
Percept ion 3.0 Visual Discrimina tion. Shapes and Length $24 .95 

Table 1: P11blisli ers of cdricatiorrnl softw are µackages a11d 
their µrodiicls. Tl1 ese packages lw ue been effective i11 a 
P£'Cial education resource rool/l . 

765 

http:S14.95-$79.50


At Advanced Micro Digital. we believe in 
~otlon between computers and 
their operators. That's why our new team 
Of$-100 master and slave processors a re 
~ned with your team In mind and 
taature superlative reliability and ease of 
c>peratlon 

Our teom captain Is SUPER QUAD. a 
unique multi-function master processor 
combining 64K of bani< selectable RAM.=and double-density flcppy disk 

ler. system monitor EPROM. Z80A 
CA:I. 1Wo serial and two parallel 
t: muniCotlon ports on a single board 
Thi;.~ consist of one or more SUPER­
&A.VES. the latest addition to Advanced 
Ml ro Dlgltal's line of su~multl ­

lqn S-100 boards. 

Sll?ER-SLAVE Is a powerful slngle­
(f~ processor designed tor use 
fhe SUPER QUAD fn either network 
nd-dlona configurations.. The out­
ing features of the SUPER-stAVE 

...,~"lffll..lude' 

• A DEDICATED Z80A CPU FOREACH 
USER 

• 	 IEEE-696 standard conformity 
• 4 seria l. 2 parallel interface ports 
• 	 2/ 4K EPROM (monitor) 
• 	 64/ 128K bank switchable RAM 
• 	 One year warranty 
• 	 Turbo-DOS'". the state-of-the-art 

operating system with an 
advanced failure detection and 
recovery facility that makes the 
master-slave network virtua lly 
crash-proof. 

• 	Also. for the first t ime CP/ NOS • 

operating system from Digital 

Research. Plug as many SUPER­

st.AVES into the BUS OS you need 

users. 


Your team needs the strong support of 
the SUPER QUAD/ SUPER SLAVEteam from 
Advanced Micro Digital Corporation. The 
Super System Includes SUPER QUAD and 
CP/M operating system. The shugart SA­
1000 or quantum Q2000 hard disks ore 
olSo supported. 



• • • 

Gamco Industries Inc. Opportunilies for Learning Inc. 

POB 310 P 8950 Lurline Ave. 

Big Spring, TX 79720-0120 Chatsworth, CA 913 11 

(9 15) 267-6327 (213) 341·2535 

Scholastic Sollware 
The Micro Center Scholastic Inc. 

POB 6 904 Sylvan Ave. 

Pleasantville. NY 10570 Englewood Cliffs. NJ 07632 

(914) 769·6002 (212) 867-7700 

Table 2: Mail-order software retaile1·s specializi11g in educa­
tional software . Thes e retailers ca 11 supply most of the soft­
ware listed in table 1. 

can be taught and eval uated with existing software. 
Mathematical problem solving, equation writing, and 
plotting on a graph are just three of the many mathe­
matical skills being taught with the aid of computers. 
Students can sharpen skills for the S. A .T . or G.E.D. 
tests. Fina ll y. visua l perception, manual dexteri ty, and 
eye-hand coordination can be taught through computer­
ized electronic games, accessed through the keyboa rd 
paddles or joysticks. These games can be a motivational 
reward to be earned by students for achievement in o ther 
areas. 

Computers are highl y adap table tools and endlessly 
patient teachers. They can give the specia l educa tion stu ­
dent useful skills to cope with everyday life, a method to 
communicate his or her needs, an d perhaps a brighter 
outlook on life. • 

For The Best In Price, Selection and Delivery, 


Call NowTOLLFREE 

800 368 3404 

(In VA, Call Collect 703-237-8695) 
AMPEX•INTERTEC•TEXAS INSTRUMENTS•GENERAL DATA 

COMM.•ANDERSONJACOBSON•C. ITOH•QUME •BEEHIVE• 

DATASOUTH•DIABLO•CENTRONICS •NEC •PRENTICE 


SUPERBRAIN MICROS 

INTERTEC: 

64KDD' ... . . .. . • 

64K OD" . . . . . . . . " 
64K so . (96TPI) . . I 

'( includes M/Solt BASIC) 
DDS-10 Meg 
(Hard Disk) . ... . . . l•Wi'j.i(IPI01 

IJ;l I: ii3;fJI 
NEC: 
77 10 .. ... ...... . ... . . . $2196 

771 5 . ... .. Call for Special Price 
7730 .. . .. . . . . . .. . ... . . $2196 
7720 ...... Call for Special Price 
7725 . . .... Call for Special Price 
Std. Forms Tractor ...... .$ 200 
3510 . .......... .- . . . ... $1390 

DATASOUTH: . .. .. . .... . Call 
DIABLO: 630-R102 . ... . $1995 
630-R11 0 .... . .. . .. .. . $1795 

630-R153' ... . . . . .... . $1745 
'(for IBM P.C., Apple II , TAS-80) 
630-K104 (KSR) .. . . .... $2385 
620-SPI ... . .... . ... .. . $1195 

QUME: 
Sprint 9, 35 KSR .... ... $1840 

Spri nt 9, 45RO, Lim. Pan . $1845 
Full Panel . . . . . . . .. .... $1969 
Sprint 9. 55 F.P.Ex.Mem . . $2186 
Sprint 9,55RO, Lid . Ex.Mem . $2095 
Bi-Di r. Forms Tractor ... .. $ 199 

Ii #;L'. 11: t.1!;.. 
AMPEX: 
Dialogue 30 .. . . .. . . . . .. $ 775 
Dialogue 80 .. . .. ... . . .. $ 939 

BEEHIVE: (SMART DISPLAY) 
DM5 .. . ... . . . . . .........Call 

DM5A . . .. . . .. . . . . .. . . ...Cati 
DM310 (310 1 Emulator) .....Call 
NOTE~ IBM and Burroughs compa11ble 1e r· 
m1nals available. Please mquire 

C. ITOH 
CIT 101 ......... . .. . . .. $1350 
TEXAS INSTRUMENTS: 
745Slandard . . .. ...... . $1390 
745 Std . (Reconditioned) ... Cal l 
810 Basic .. . .. .. . .. .. . . $1249 
810 Pac~age .. . .. ...... . $1439 
820 Package RO Package . $1610 
820 KSR Package ......... Call 
840 AO Basic . . . . . . . . . .. $ 795 
840 RO Tractor Feed Pkg . . $1059 

ttt•ii!J!ij;f.. 
PRENTICE STAR: 300 Bd .. $ ·124 

loJtii•l;ICJfW 
g~t~~~ak 5 . . . $300 or 2 for $549 
Data Trak 8 .. . $525 or 2 for $999 

SOFTWARE . 
BISYNC-3780 ..... . . • . .. $ 769 
Wordstar . . . .... . . . ..... $ 289 
Data Star . . . ... . .. .. . . . $ 194 
Mail Merge ... . . . . . . . . . . $ 99 
Spell Guard . . ....... . . . $ 229 
Plan 80 . . . . .. . . . . .. .... $ 249 
Super Cale . . .. ... ... . .. $ 249 
Wordstar (IBM P.C.} .... . . $ 284 
Mail Merge (IBM P.C.) ... .$ 96 
d Base II . .. . . . . . . .. . . .. $ 529 
CalcStar ... .. . .. . . .. . . . $ 189 
Super Sort . .. . .. • . . . . ... $ 186 
Nevada Cobol. . . .. . . .... $ 176 

Special! While They Last! 
SOROC TERMINALS 
IQ120 .. . .. . . .... • . • 
IQ 130 . .. .... . . .. • 
IQ 140 ... . ... . . . . • ·: • 

In addition , we can make EIA RS232 
or RS449 cables to your order, and 
supply you with ribbons, printer 
stands , print wheels, thimbles for 
all printers listed. And many, many 
more items. CALL NOW. 
All items shipped 1roight cou.,c1 ellher motor lrelght 
or UPS uni..ss othelWise specilied All prices alleady 
lnclui:kl 3% ce..h discount. Purchasa with credll card 
does not •n<:ludo d•scoun1. V"gmJa r~siclents , add 4% 
Salos Tax . For fastest delivery, 5'lnd certifoo<l chcc , 
money order or bank.wire translor Se>rry. no C.0 .0 . 
orders . All equipment ls rn laC1ory cartons with me.nu­
lacturars' warran1y (honored al our depol.) Prices sub­
rect to change withoul nolico. Most lrnms In SIOCk. 

TERl:'llllBLS TllllfflC c= 

Terminals Terrific . Incorporated , P.O. Box 216, Merrifield, VA 22116, 800-368-3404 (In VA , Call Collect 703-237-8695). 
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The QUAD Is a relational d<ila base man ­
restrict all or some data ie 
lu lure changes 

ag@ment sysh1m and appllcatlon s devel­
oper allowing lhe non-programmer to 
develop his or her own business and per ­
sonal app1lcallons around a powerful rel a­
llonal dala base. Some al the application s 
you can buUd with the OUAO are: 

BUSINESS 

Accounl s Payabl" 
Agricultural Management 
Constructi on Managemenl 
General Ledger 
Human Resourc<> Management 

• Inventory C ontrol 
• 	Job Cosllng 

Mall Lis i 
Order Entry 
Payroll 
Personal Scheduling 
Professional Time and Biiiing 

• Property Management 
• Sales An alysis 

PERSONAL 

Appolnlment and Gitt Reglsler 
Budgeting 
Car Maintenance 
Family Medical Data 

• 	Hom e Improvement Information 
Income Tax In form ation 
Insurance lnlormation 
l nvenlory Information 
lmeslmenl lnlormation 
Recip e Information 
Shopping Lists 
T ime Management 
Vacation Planning . 

The QUAD is designed lor YOU. l he 
compuler user who wanls lo take lull 
advantage or his computer. 

EXTENSIVE REPORTING CAPABlllTIES 

The QUAD enable• you to creale an 
unHmiled number ol report• In any sp1>­
cHic size or form you desire using dala 
from lhe QUAD dalabue or another dala · 
base. You may process and/or prinl data 
during any report. 

PROCESSING DATA 

access Information in up to 10 or more 
Illes during a repor1 
per1orm arithmetic ca/cu/atlons on any 
data from any Ille 

updal" and/or creale Illes based on 

re port processing 

easily comparo dale Information for 

quick aging analysis 

perform up to 5 revels of subro ta//ng 
wi th in each report 
rel rieve records in sequentia l or Indexed 
or df}r 
perform processing based on comparl· 
son of dala such as nested IF THEN 
logic 

PRINTING DATA 

• utilize your prinler's capability by 
prin ting on il ny size paper anywhere 
on the page 
print chocks using the English equiva len t 
for dolla r and cenl values 
specify conlenl of page headings. 
control headings and foolings , de tail 
lines and tola l lines 
pause between printing o f lorms 

SAMP LE REPORT 

POWERFU L UPDATING CAP ABILITIES 

T he Q UAD gives you two me thods lo 
update dala wllhin l he data base. One 
way Is dlr<>ct ly lh rough lhe lerminal using 
a dala enl ry process. The olher ~ lhrough 
batch updating based on e•isllng dal a 
w ith in l he data base. 

update a. monv a• to or moro files 
oimullaneous ly, using the ba tch updale 
mode 
lo l alty user dell11ed screens 
lull screen edlflng 
record Siles up l o 900 charac:le rs 

• 	p erform calcu /arlons basl'd on dala 
entered and data residing In other liles 
access three differnn l help scrocns 
during the dala enlry process 
ullllze you r terminal's rldoo capab/111/es 
when crealing you r lermlnal update 
s.creens 

edit each d11ta fie ld for ilems such as 
phone numbers, numeric data , alpha· 
numeric dala. date, time, social securlly 
nu mber. etc., or your own defined edits 
IF-THEN logic available during bolh 
lerminal and bal ch updallng 

SAM PLE SCR EE N 

t)i.rjo~ I •Ir , I• .... 11..., t_. \.ll'.. ,,,... ~ H • 

c:.1.. ..... . 1•01. ..... , ... 

,.,.,., . wr 
1Tp.o N>lltw>d!tolh •Jh IOOOCI ,,.., ,. ~ 

f, ,_._,.t 14(:(1 

OTHER FEATURES 

SORT, INDEX , and REORGANIZE data 
files quicklv and easily. Also link lo user­
w ritlen programs d;reclly from th e QUAD . 
Aulomaticatlv gl'neratc menus to access 
each o1 your appl ications. 

The QUAD comes complete with an 
Accounl.s Receivable appli cat ion ready for 
your use and a Checkbook Balancing 
apptl callon lot you to build. 

The suggested retail price 
for all this is only $495.00. 

Avail able for most CP/ M compalible 
hardware. 

To order your copy ol the QUAD. con1act 
your compuler dealer, or call QuanTeckna 
Research today. 

~ 

QuanTeckna . 

Research Corporation 
6'902 220'th St S.W ~OUNTLAKE TERRA.CE. VIA 

98043 206/l64·6~0 o• 205n1 1 24SS 

CP.. ~; •"S a lrai:J..:mark or D19r1tt l i::I M.'A' C" Inc 

OUAO ii'lnd OuanTec1t;na are lraQC'ma r\.: S OI 
Ouan Tee n3 Rc~ea!Cl'I Cof par.auon 

Ci rc le 524 on inqui ry ca rd. 
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Adaptive-Firmware Card 

for the Apple II 


Alternative input techniques give physically disabled 
individuals immediate access to standard software. 

At the present time, interest is 
growing in the use of microcomputers 
to help solve the needs of people with 
disabling conditions. A number of 
programs allow indiv iduals to use a 
computer even though they may be 
too severely disabled physically to 
use the keyboard directly. 

Presented here is a low-cost 
adaphve-firmware card that can be 
inserted into an Apple II microcom­
puter to provide a variety of "trans­
parent" input ro utines including scan­
ning, Morse code, and direct select ion 
techniques. (The term "transparent" 
he re indicates that the routines work 
in conjunction with other programs 
without requiring that the programs 
be altered in any way.) In addition to 
providing "keyboard" input, the card 
can also simulate the use of game 
padd les and switches for people who 
cannot use the game paddles them­
selves. 
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A large number of programs have 
been written that allow disabled in­
dividuals to accompl ish specific func­
tions with a microcomputer. A vari­
ety of special single-switch scanning 
routines, expanded keyboards, and 
encoding routines have been devel­
oped; some of these programs require 
only a sligh t movement of one eye to 
a ll ow an individual to select words, 
phrases, or commands from menus 
presented on the video screen . Most 
of these programs, however, cannot 
be used in conjunction with other 
standard microcompute r software 
packages. It is not pos. ible, for exam ­
ple, to use many of them to control 
Visicalc (a spreadsheet program) or to 
enter charac ters and words into Easy­
writer (a text-t>diting program}. As a 
result, d isa bled persons are able 
to tap only part of the potential of 
microcomputers and the vast world 
of software that is availab le. 

In order to overcome this barrier 
and allow physically disabled in­
dividuals access to standard software, 
transparent techniques and modifica ­
tions are being developed. These 
allow the disabled user to access the 
computer in such a way that both the 
computer and any sofhvare written 
for it function normally, just as if the 
computer were not controlled 
through a specia l input routine . Truly 
transparent techniques allow total ac· 
cess to any software written for the 
computer. 

One strategy for providing trans­
parent input is the use of a keyboard 
emulator driven by a separate com­
munication aid or another computer. 
Although very powerful and very 
transparent , th is approach is costly 
because it involves the expense for 
both the emula tor module and the 
communication aid or second com­
puter. 



The New Gazelle 

8086 16-Bit Computer: 


In the microcom puter jungl , 
one beast sta nds alone. The new 
Gazell e 8086 from eattl e Computer. 

Like the anima l for which it's 
named, the Gazell e is one of the 
fa te t micro computers you ca n buy. 
And the Gazelle is more than ju t fast. 
It's fully integrated and ready to run 
with BA IC, FORTRAN, Pasca l, 
COBOL, spread sheet imu lator, and 
word processor available now from 
Sec tt le Computer. 

To show you how sv.1ift our sleek 
new Gazelle is, it incl udes: an 8 M hz. 
8086 CPU set, 128K of RAM . three 
RS-232 seri al ports and a paral lel port, 
two 8" double- ided double-density 
floppy disk drive · wi th controller 
(which provide 2.5 megabytes of 
storage) , MS-DOS operating sy tern 

(!~~'l6~ompatible wi th IBM PC-DO ' 

Al o prov ided at no extra co. tis 
Microsoft' 13A ·1c Interpreter and the 
P rf t Writ r word proce or. There 

1 pace and e en a built-in power 
supply for our fu ture Winchester hard 
di k option. All in one package. Just 
add a t rminal and pr inter and you're 
in busi ness. 

Here is the best news. Gazelle is 
not on ly built to move quickl y, it's 
priced the sa me way. You ca n buy the 
fully t t d Seattl Computer zelle 
from you r loca l dealer for $5995. 

Call toll-free 1-800-426-8936 
for more information. Deal ers who 
ha e been hunting for a swift and 
sleek Gazelle are encouraged to ca ll. 

A SEA. TrJTLETER
Z...S.CQMPU 

111 i..1 ...," 11""'·""'"" ' w.•·""''""' "Rltttt 
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Basic Description 
The purpose of the adaptive­

firmware card is to provide complete­
ly transparent control of the Apple II 
to people with severe physical 
disabilities who are unable to use the 
keyboard and game paddles in their 
normal fashion. To accommodate the 
largest number of individuals, 1 of 10 
different input modes may be selected 
by using a thumbwheel switch on the 
box mounted to the side of the Apple 
II (see photo 1). With each of the 
techniques , the normal keyboard re­
mains active and can be used at any 
time. Also, a number of options 
available with the card facilitate its 
use by offering adjustable timing 
rates. 

The complete interface consists of a 
specially designed printed-circui t card 
~hat is inserted in slot 7 of the Apple II 
compu ter and a small plastic box that 
snaps onto the side of the computer 
(this contains the input jacks and the 
mode-selection thumbwheel). The 
card has a jumper cable ending in a 
16-pin DIP (dual-inline pin) connec­

tor; it is very similar in appearance to 
the Apple language card. The DIP 
connector replaces a decoder IC (inte­
grated circuit) loca ted directly in 
front of slot 7 and gives the firmware 
card control over the 110 (input/out­
put) decoding in the Apple . 

To install the firmware card, sim­
ply remove the 74LS138 decoder im­
mediately in front of slot 7 and insert 
the jumper plug. Then insert the 
adaptive-firmware card into slot 7 
and snap the interface box to the side 
of the Apple II. Photo 2 shows the 
adaptive-firmware card installed. In­
stallation (or removal) takes less than 
a minute and, unlike that of other 
keyboard emulators, does not require 
the removal of the bottom of the 
Apple, nor does it require that the 
keyboard be disconnec ted from the 
main circuit board; this is done elec­
tronically during operation. 

Operation 
To use the adaptive-firmware card, 

select the desired output mode with 
the thumb switch and turn on the 

computer. The disk will not be loaded 
immediately; instead, a message will 
appear on the screen asking for the 
sampling (timing) rate desired for the 
input routine. Once the rate is 
entered, the disk will boot as durin g 
normal operation of the Apple II. 
From this poin t on, whenever input is 
required , you may use either the key­
board or the selected specia l input 
method. (The selected input method 
can be changed, as can the rate, sim­
ply by resetting the system twice.) 

ow le t's examine the available input 

modes. 
With the switch set in the norma/­

keyboa rd position, the Apple lI acts 
as if the firmware card is not installed 
in the Apple. Input is accepted from 
the keyboard in the usual manner. 

With one-switcl1 scanning, all input 
is handled through a single switch. 
When you press the swi tch, an array 
of letters and symbols will appear at 
the bo ttom of the screen , and the cur­
sor will automatically begin scanning 
at the rate previously set. The letters 
are arranged in groups, and the 

Now available from Y-Our computer store­

the whole line of AJ couplers and modems. 


Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
For the location of your loca l

0-450 bps A 242A. the world's most widely used acoustic data 
computer store handling the AJ line. call toll -free : 

coupler, to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bell 103. 1200 bps Bell 212A, and 1200 800/53S-9721 
bps VA 3400 protocols. California residents call 4081263-8520, Ext. 307. 

Whether you need lull or hall duplex or bolh in one; 
o~iginate or answer, auto answer: acoustic coupling. or r.:I ANDERSONdirect-connect - there's a model for you in the AJ line. 

Starling now you don 't have to settle for sei::ond best. ~JACOBSON 
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YOU PICK 
THE COMPUTER,

MICROPRO'" 
MAKES ITPERFORM. 

(sorting, selecting, and merging); and WordMasrer® (video 
text editing). 

More solutions, less work. 
The Software System enables you to use your micro­

computer to its fullest with less time and effort. That's 
because, for one thing, most MicroPro producrs have 
similar methods of operation, so it's easier to move 
from one product to another. And they readily adapt 
to your way of doing business, instead of forcing you 
to make changes to fit a rigid software package, like 
you have to do with many other software products. 
Most important, you can combine MicroPro products' infor­
mation and abilities. The result: a lot more ways co make your INTFRNATIONAI. CORPORATION 

There are a lot of fine names in microcomputers. But there's 
only one name in software to remember. MicroPro. Because 
MicroPro has taken the best ideas in business software and 
put them together to make the MicroPro Software Systemn.•_ 
a family of software products that work together on more 
than 100 of the most popular brands of microcomputers, 
probably including yours.* 

Software makes the difference. 
The key to getting the ma>r out of your computer is the 

software you use. And the Software System is designed to get 
the most out, faster. The Software System is our new name 
for the MicroPro family of sofuvare products, each remarkably 
powerful and versatile-and even more so when you com­
bine them. 

The products: WordStar®(word processing), MailMerge"™ 
(WordSrar option-personalized form letters and other 
file-m~ng uses); Spe!lStar"' (WordStar option-spelling 
checker); DataSrar™ (data entry and retrieval); CakStarn.' 
(electronic spread sheet and financial modeling); SuperSort™ 

business more productive than you'd get from just using each 
product by itsel£ 

The System doesn't stop. 
Coum on MicroPro to keep expanding the Software 

System with new products that make it even more useful and 
powerful in your business. Coming this year: a series of 
in-depth accounting packages; lnfoStar;" apowerful report 
generator and partner to DataStar; and SrarBursc:" a new kind 
of software that will link our products together into an even 
friendlier and easier to use package. 

If you're shopping for a computer, we recommend you 
shop for software even more carefully. After all, there are a lot 
of good hardware systems to choo.se from. But there's only 
one Software System. From MicroPro. 

To get our brcx:hure on the MicroPro Software System, 
visit any of our 1200 dealers around the world. 

Or phone toll-free 800.227-2400, ext. 933 
(In California 800·77'2,..2666, ext. 933.) 

•A,,k y,,..r Ml<mPro 00.1"' m l<t lmow which mlrniaJmpulm can ux Miciol'Jo. For tho IBM"Pr:rsonal Comput<r•. WordSt>r •nu MalLM"'ll" ot< now 0>·siloblt -cxhcr prod!''"' ""'."Lns. MlcroPto Appl.™ . '""' """""' .'°"""'< rcqu1~ o CP .z.aa-odop<1ttlon d.vitt. IBM I• , r<gist..-cd trademark of lm<rnllti<>n;il !l.nin.q Mnchme• C.O.,,. Appk ;, • rrodcmork o( Apple COT1'pt11., ii><. CPJ M " • ~ mdcn>rl; 
of D;gitill Raeo,,,h. Inc. z,ao Is • ~ rnid<rnorl; of Zllog. Inc. o I > Miet01'ro lnt"'11•tl<lnnl Carp. 
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EIGHT USERS TO GO 

Pick up an Altos 16-bit, UNIX-based 


computer system today, and get minicomputer 

networking powerat a microcomputer price. 


Looking for a powerful. yet 
affordable. 8-user computer system 
that has everything your business 
needs. including communications? 

Then getyour hands on an ALTOS"' 
fie ld -proven . XEN IX'/ UNIX ' ·based 
ACS8600 microcomputer. 

Our powerful 16-bit 8086 is 
packed witt1 an 8089 for disk /memory 
interface. an optional 8087 math 
processor and an intelligent Z80 • I /O. 
which share the workload for faster 
execution and response. 

A unique memory management 
and protection system subdivides up 

INTER-ALTOS 

LOCAL NETWORK 


ETHERNET 

ACS8600 -12 A.CSB600-14 
20 M6y.. •o M6yte 

Wlnc·n ester 'ii'l ~n chut Pr 
1·8 USERS 

with whb 
1· 8 USERS 

ALTOS · A.tl OS· 
NETI NET1 
UNET' OtlEl 

ACS8600· 1• 
40 M6yt< 

Wmchesler 
1· 8 USERS 
whh 

AlTOS ·NEiJ Z780 
LINET 3780 
2780 3Z70 
J7a.D SDLC 
3270 x.is 
SDLC 
X ZS 

t o one megabyte of memory (SOOK of 
RAM is standard). automatically giv­
ing each user the maximum available. 
Built-in Error Detection 1Correction 
(ECC) maintains system integrity. And 
it"s all available today on our highly 
reliable. fully socketed. proven single 
board. 

Altos has exactly what you need 
for a smooth migration into the 
office of the future. Communications 
and loca l networking support. includ­
ing Ethernet and ALTOS-NET' fo r 
inter-Altos networking. Large data 
storage capacity-integrated Win­
chester. floppy and tape back-up in a 
wide range of co nfigu rations and 
capacities, from 20 to 80 megabytes, 
starting with the ACS8600-12 with 20 
MBytes and the ACS8600-14 with 40 
MBytes. Plus support of popular 
multi-user operating systems like 
XEN IX/ UNIX. MP/ M-86 ' and OA.515-16. 

Produced in the heart of Cali­
fornia's technologically ferti le Sil icon 
Valley. Altos microcomputers are the 
professional choice of Fortune 500 
companies. computer service organ · 
izations. major software developers. 
and even mainframe computer 
manufacturers . 

Founded in 1977. Altos has 
al ready delivered more than 25.000 
multi-user systems to major OEM 
customers. Plus Altos maintains a 
worldwide sa les and service network. 

So when you want a multi -user. 
multi -tasking computer system that 
has the communications capabilities 
your business demands. and you 
want it today. pick up an Altos. For 
further information. call our toll -free 
number or write: 

Altos Computer Systems. 

2360 Bering Drive. 

San Jose. CA 95131. 

Telex 171562 ALTOS SNJ 

or 470642 ALTO Ul. 


Packed with 
fresh ideas 
for business 

(ALi:O)) 

COMPUTER SYSTEMS 

800-538-7872 

(In Calif. 800-662-6265) 
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Photo 1: Tlie adaptive-firmwnre card. The device allows disabled users lo run standard , unmodified software (such as g£Jmes. 
Vis icalc . Ensywriter, etc.) using any of 10 i11µ11t routines, some of wh ich require use of 011 /y a single switcli . (Photo by Ed Crabtree .) 

Photo 2: The adaptive-firmware card as installed on an Apple JI. The de vice µlugs into slot 7 of tire Aµple ; it remains hidden to the 
Apple's system yet allows the disabled user complete 11ccess to tli e Apple and its software. (Photo by Ed Crabtree.) 

groups are scanned first. When you 
select the desired group, the cursor 
will then scan the individual letters or 
symbols wi th in that group; they are 
arranged in such a fashion that the 
most-used letters are easiest (that is, 
fastest ) to reach (see table 1). This 
rout ine uses the screen without alter­
ing the contents of the screen, and can 
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be used in a transparen t fashion with 
any screen-display program, in­
cluding those programs tha t use the 
graphics screens. 

When step scanning is selected, all 
input is controlled through a single 
swi tch, as in one-switch scanning. 
When you press the switch , an array 
of letters appears at the bottom of the 

screen, but the cursor does not auto­
matically begin scanning. In step 
scanning, you hit the switch repeated­
ly to advance the cursor group by 
group. When you reach the desired 
group, wait a moment. After a brief 
delay (the duration is user-selectable), 
the group will begin flashing. Then 
you hit the switch repeatedly to ad­

http:ptunt.cT
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vance, letter by letter, within the 
group. When you reach the desired 
character, wait again. After ano ther 
brief delay , the computer will accept 
the letter as if it had been typed on the 
keyboard . (This method is useful for 
individuals who are unable to handle 
the precise timing required for the 
one-switch scanning method. ) 

inverse scanning operates in the 
same manner as one-switch scanning 
except that you hold the switch down 
to scan and release it to select a group 
or item. 

In the Morse code 1 mode, you 
press a single switch to send short or 
long signals ("dits" and "dahs") to the 
computer . International Morse code 
or any other code can be used . In ad­
dition , all other signals available 
from the keyboard are a lso sup ­
ported, including Repeat and Reset 
(see table 2). 

Array Con ents Special Meani ngs 

Alphabet R.• #. 

SMFVQ 
EOHWY 
DCXJZ 

TIRUP 
c;. I? 

ANLBK R 

# 

+ 

carriage retur n 
backspace 
call numbers ar r a y 
call punctuatio n array 
repeats last charac ter 

Numbers R<A . 123 4 56 7 B90+ • - /= R 
< 

A 

~ 

carriag e retur n 
backsp a c e 
cal l alphabet array 
call punctuation array 
multip lication symbol 

Punctuat1on . • ? [ 

+;@/ 
~"S "<>· 

REC 
r · R 

E 
c 

reset 
escape 
con t r ol 

Table 1: Speed-oriented grouping. To maximize the user's speed . the letters are 
gro11ped so tlra t tire most-used letters take tli e least time to reach. Spaces can be 
generated by stopping at nny space in the anay. N umbers and special cl1aracters 
are accessed through special scanning lines called up fro m the main sctw line using 
tlie "#" a11d "." cl1aracters. 

With Morse code 2, two switches 
are used to form an automatic keyer. 
One switch sends dits, and the other 
sends dahs. If either switch is held 
down, it will send out a series of dits 
(or dahs) un til released. In addit ion, 
the software for this mode has a 
memory buffer and will allow you to 
get ahead of the computer; thus, if 
you send "dah dit dah " and hit the <lit 
swi tch before the first dah is finished , 
the firmware card will still accep t the 
input. 

In the assisted-keyboard mode, 
two a uxiliary switches are used for 
the Shift and Control functions. If 
you hit the auxiliary Control swi tch 
once, the next character will be a con ­
trol character, but fo llowing key ­
strokes will be unaffec ted . However, 
if you hit the auxil iary Control switch 
twice, the system will lock in the 
Control mode, and all subsequen t 
key presses will be sent as Control 
keys until the auxiliary Control 
swi tch is activated a third time. The 
auxiliary Shift switch operates in the 
same fashion. These switches allow a 
one-finger typis t or someone using a 
headstick to type a ll shift and control 
codes . 

A special mode is a lso provided 
that allows the Repea t function. To 
repeat a character, first type the 
character on the keyboard . Then ac­

tivate the aux iliary Shift swi tch, 
followed by the aux iliary Control 
swi tch . As long as you hold down the 
auxiliary Control swi tch, the last 

character typed will repeat. (Ac­
tivat ing the Con trol switch first 
fo llowed by the Shift switch wi ll 
result in a shif ted control character, 

DOUBLE YOUR 
DISK SPACE 
INSTANTLY! 
I MAG I NE 


ELIMINAT I NG 


YOUR CRAMPED 

D I S K S T 0 R AG E 

PROBLEMS 

IN LESS THAN 

FIVE M I N UT E S 

328K 

246K 

164K 

82K 
0 0 
"' 0 

0 

"" 

lMeg 

7SOK 

SOOK 

2SOK 
0 
0 

5 . 2 s 
BE FORE D 

G~M SYSTEMS, P . O. BOX 111 
PLOURTOWN , PA . 19031 

!'lease send me : 
_ 5'4" Upgrade kit (s) ~ 
_ 8 " Upgrade ki (s) ~ 

Order both and save 
_ combo kit(sl 5 , "&B" 

Total Encl o sed S_ _ 
We pay all taxes and 

0 Check O Mo ney 

$25.00 
$28. 00 
S l~ . 00 
$39 . 00 

shipp i ng 
Order 

THE G&M SY S T EMS ' 

U P G R AD E K 1 l 


WORKS ON VIRTUALL Y 

EVERY BRAND OF 

SINGLE SIDED FLOPPY 

D I SK PRESENTLY 

MANUFACTURED 

NAME 

ADDRE SS 

C! TY 

STATE ZIP 

S..'J' t<mb<r 1982 © BYTE Pub lic.. 1ions Int 283 
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llM·PC SUPPLY CEITfft 
PERll'H.EllllS. sonWARE 

FOR THE IBM PC 
P ERSO~AL COMPUT ER 

HARDWAR£-
CORVUS . H.ml 01~k Sr:.tl!IM See Co"'u~ iect1an u1.•; p.n~ SAYE 
MttfOSC>tl . 64~ li'AM c.ml ~ ('"~ SJ!;S 2i1 

12$K RAM Cord fk•' 1555 ?C· 
1~• RAM C.1~ ri;. $Sl5 ~ll 
~KRAM'''~' Ho' $160 ~G 

Ou.1duin, Qu.Jd Boud "56K. 4 function {1rl!­ Pittti1 56,g9 JI., 
TG P1od1.1cts.. Joylit1t k S .l 25 . 

SOfJ'\\'ARE: 
.lulom1ttd 51111. T tmp~ 111 ~tni"lli 1 29 }; 
C.n.dlfJ , Cl\.lmpion:s.hJp Bl.le llC~ S. 23 25 
Co fthn e'1 tJL HO'Tlt' Acrnun trnt Plu\ SI 12 ~ 
Dcfl."l"tf. (.a\y 1[1,f( l :.\ounhDR s.,,... s.s..is. 15 
lnl1Xom.. OtJ<:11i~ ' 19 2'5 

/01~ r ! ZJ 1~ 
1,.1 Ir I 2J 75 

rnnmt"'· t t M nr I• DB 1369 1~ 
1SM , Mii1111"1.!lf!1t S 69 2)* rnsoft, .1.tcnU!!'l'l.1"11 
for rJdt Gl .t R, l.oPtJt P~1 ,olJ A05Giuf('I) tt.tbf'U l'i:I U fiC .1i:e1111.'lr.·'1~ ro i..m1 

.. rn.i.tsti:in l ','tu.se1r.1ncr1rronrmr~dt1 n.a;~r A.tir1 iLW~' S 99 
ll'l lO Unhmrtcd, 
h~r 11 urr 11 tl r "' 1 Si'S9 :15 
P.hor.it Suppo41 on [.n) •r1:tr H C•U C.111 
r..,,...,, 1es• ·•0111'I ~1... u19 15 
[.1nhlet t• USMSt 1 l~ 11 ' S?99 .: S 

V~n Ptci, WOfd.it.u l~ ~ S149 4-(h. 
W..ullhrc• "!"'• s 79 1~n " 
Sptll~U1 I 1•9 °iO 

S.DJC lolrl. SuO<"r.,11er S. ~ 25 
Suott C•IC 1219 21 

Y1i11;: 0tp . 1\1t.ilC $159 2'0 
"t\it.._t, ,5 Sl99 ].0 

(::commodore 
(: commodoro VIC::20 

CP/M 
AlhHlh;iU_ Jidtit~n:uu! ~ llJ 10 •1l 1t'(IU f j 9~* ils.h r.til!l·hlt . dibs'! II. 8. 1-45'~ 
Ou.Ho lt, M;c~fii " !. 39 
ro1 S Gallet QJtC~c.otle ~O' '1Bil!'.(' II S?-49 

Qu16~:i!!tn let JB'™-' II Sl29 
JUI~ 1 ~• tlBiY II S 7!J 

lnlocom. bt.ii~hne a s -l;) 
lo:• " I l9 

Inoo'"'"'· SP<4itu>r~ 8' $770 
*l ruoU. Account•nt 8~ tuh.!!'J){ju-t 

for f'Jrh l'il ;. R J.. 1P a< PJrrri~ 4ftwllirif't.t ~Pr tl'lr bt~r xcrontin~ iO IT-.r~re 
ffl(rm .n•.ii~l· 1~ 1'1'c u~l' 1r J'ld rtcorn mtrdir r':-1fttrr A!lt·~f .bu 1 ' S ~9 
M1 cr0.Cut 1. \l!g.il ~l m _, & T1mr H.ccprn~ SJ!l~ 

Prol 81 J1nr & Jm:r rpm~ S395 
M1c;coP10 , 11'11~1t1SIR $1~9 

On.n.1ar 8 Sl9'3 
f.' ;ulmf' .&-! S $ 79 
S1.1p"1 Svr\. B SI S(! 
Wcr d M,r:"l'' S $ 9!} 
Sp"I Stll 8" $I ~ 
c,1, s11r a srwo 

.W. 1e ro:i.a tt for1r.ut 80. A S3 75 
lh~ lOr"f!'lt'f !711 ~ 
roo.1 oO 8· ll4> 
9,,,, 80_ 8. 111) 

Pt.uhtru. 11.hKt Cw,.ntl. e·. Wr;nll P10<t:S!(r( S.27~ 
GL A.< R. " p 1R 01 lnvt" n'Ory r S.3 21) 

F/,"09 HEWLETT
a:/:.. PACKARD 
*HI P !~A tif1Cfocom~t1r /.W 1M1 1•o01 / '1'•10,tt 

H/ P !lA CP / Mll l«OCDC1t>llt" 
*H IP lZS CP / lili Mlcrocorapu tr1 

H/P 11~JM !J- Oui1l Dr1vH 
HIP 721~8 flraff'Ut~nJI GrJphlCS. Pl11IW* H/ P 7t71)A. (;.1.11{1 llCS l>killt'I 

*H IP .82'908 Stml F'11M~• 
H1P 4JC Cl tc'll liltV! 
Hrp ~!CV C.alcutJIDt ? 2k 

Sp'l:cufl 
rlr•1 

So«o.1!1 

11 195 
11191 
11 965 
11 m 
Sl197 
SI 125 
1 a;n 
I 185 
s 14~ 

IS 
13 
I3 
2) 
2"5 
2; 
2~ 

.t) 
4) 
·10 
i!O""" 
MJ 
ilO 
130 
•10 
"o 
75 
25 
1; 
2) 
3(1 
]I) 

C.u d RotW fr•! .HP'~l I 159 

P41nt1t1/1'~01w tor HP-11 s 789 

0~1UI W1nel 1"!111 HP.: I I 89 

SolhrJ it 

~·.~e.alc • tar IU'81 $ l 9 2~ 
\',~1r.ib;; • tnr HHi'!r $ l59 20* Acc:out1U1n.1 tiv lnsotl tor HJ1L?5 S 95 

fOl exl'I Gt AI R Al f' ot P.J11oll. A&soJutt'Jr thrbt'stHPll5.;rcco.unnnJ?SDfl'w.;m 'fl ti 
.!'!,we rtitn Wl' ll!t! 1r .inlJ rttomru~ 1t l'lt(.hlr A bt;0I t;.;)yr 

C:a ll c. 

$229 24% 
l ~ ro· *•*CORVUS SYSTEMS$419 SAV( 
s 5o ?C * • 
S JZ 10· 

I 48 10 G t.!r i: lhfd D"' $1495 

l 88 ?C I l Mrc fq rd O•:i.~ 13991 

$ % 1il' 
 20 Mira H.ird OiJ l 11191 

I 80 20 
 l!HOI Du 1 1n t:.r I'll~ bidUg 	 I 049 

Aciph~ ln1rrhrr 	 I 2J9 
I l5 10 
s ! 10 

Ap~!t' 111 l111t1l.1cr 1SDSJ 	 I lJ9 
•BM flC lnt~lact l1BM OOSI s lJ9 
)erotln1rrru!!(Cl1/ MI I 239 

VIC 	20 Home Computer 
0111>'1 o VIC 1530 
0..1 D•~• VIC I~O 
Suo"r [1p1ndC"r '110 llltA ,._K. t11dh !4t:s or r1 11.n 
3K Mtmg1v Eao.1ntlt• Cart11dit 
8 Mt'~l lipindr1 C111nd2t 
l M!~orr [t(l.1n.dt11 Carlnd2r 
VI C Mod!m,. rtfttp on:r lnl!rbce 
"1C/IHE 48S lf\1ert1ce 
Jornitl 
Ga~r 1dt! P11r 

Software full line in stock. Call 
t~EC ln;r:rlJ..:ir (CP·'MI 	 s 139 

&00 Com.p"tu I~!(. 
.!00 Coa1M1tt1 J?K. 
.800 Coi=p\llt.r UKJI~ 400 CcmiputtJ l &K 
.UO 01s\ Drm 
.!150 ln~erfl{t 
4(0 R!toidt.'f 

B'2IJI i'nnl!1 40 Col rrr-011::1 
B22 f'rmll'!r 4(1 Col lMe:rm~ 
IBO t.co'1~11cMO"dem 

ATARI ~ 

!6X RIJ>\ 
J2K RAM 
hSt.r• b10111~11 
C1~P')1!<1le\JD11rl 

Ji:yst<• titl1'• 
SOflWAR£ 

\111JC:-1lc {). 
'h'oid 'Pioc.nimt Cl' ~ 
PKm•n. C1rl 
Ctn! :irtSc. C•r: 

Cwtrn~ O' M.ifr). 01il 

louch Tn>nt UJr 

Ptnonilfr-1anc.•Jl .Mi DI 

ln'l!: aintr M Citrt 

[Cluutor Kii. Clr1 
f'ro~ralM'p.1 Pl 1l C•11 

Catr""'1Ufl1(.)10t !'.ti (Jn 

Do--. Joats llT'tt'!t1 O.!.~ 


ltmPt cJ ~psn•• ~, lu.• r."~"Nl 0·1~ 


Jii;ipl' Po1111t tr, Brodt'rbun\1. Or! • 

Rnltl' BIHi("' b, au~~l"rP Dri. • 

Bu~ A,;1.tic • CIJ Civ.lllt!t OrH, 

Tt•I W1n1.d br 0Jlr.olt Drs• 

Compu ~rne!I b1 Edi.1 ~•.,a,rp 015-~ 


TRS 80 1411f'dJct: luflJ c.u 
Othu tnitrhcn. Om 1-l'hl. Co111l1H.11raflo M1rruf AU 1n S1gdSA E 

1665 J.~ 
1717 JI 
1777 •a 
12n 21.. 8001 32K Computer 
IH4 26 ~UK Tot.al, Ou.ii Drnt PUOl l 
1119 25 l2K .idd~n .-1111 ~ 10 Un1l P'CBO l1NEC
s 19 1i Acll Ire rnt ~'/alj,I' 31X 
5169 14 son ltr• j, 1P1J11tr f .. r 
1119 	 I• lr-':fl.lt.:1 l'"rnMC.!iblt 
1159 10 .3Sto 1('!!t' 01tJlllJ o,.,~ WJ1rrt l'11r1 ..rs 85 	 II fJ un·hJt I "l G!U"n 
$10~ 10 !J ori. 11)1 tr Color
l 19 n SoOwilltll!
I 18 20 H[C Cl' MOOS "' flEC 8(1()1s 18 20 NEC Rtpu!l iV U\Jj':E.'I' 

NEC Wnl'ul l+a&.10~111,t
SIS11 11 til(C J.rctiun1 :. Rrcf1v•~t'sm 1) .tl'EC 111\'!'lrloty S. ~;i1tm
l ll n .NEC P1; 1oll s,·.t'rr
I l'> l7 H{C r~m" J'1· ~ I
I JI ?J NCC G¥1"ir 1~ totJ 11 
I 19 23 N(C Worij Procr\.<...:ir 
115 ?1 lnto<Om. i.r.-~ IIs 19 33 ()u;jlm'!'
SI ?\ J9 l riu1 tt . :.r:cgunt~.,t
l II n 

I 139 
I 139 
I <15 
1495 
I "ffO 
I ' 9 
!1'19~ 
I IJ9 
s J.49 

2D 
10 
2~ 
25 

for C',1~.'J lil. A'H J. >;' Cll Po1, rcU AQn1fulri'} ff';e-!Jnl N{C lCCNr.'1•11'-' so.'l,11Jr.p ;;+ ~ sm is tr.10(' '.rt"O 1~ .. LI'-l' "JN/ rrt;1ift.''"TIC'r.'d' If tu1:l'lr; J Dt;~ o.ur1 ~ 99s 39 2-1 
s l9 25 

M1crt;St• A] dnve.i ln<l/ or tonHotlro. .Jlfl d11cd iph1K eompah.1ble s uml.:.Mts 101 
APtM dtr•e$ lOll c:onu~\trs AJ w1U rim JI Appl.('\o!lw,Ht. S•~c O-Yet .S. lSO nl\.ariMO 
;$ A1. "111•1 IJJ 't' ~ 'l' i l l'.m W! IJY! tht:m 1nu h1ifll y rK();mrntnd I.ht P4cduC1 

* Al 5 o" I• JK 0 ' ' a,,,­ 1169 23 \ 
Conl,cll~r CniJ jor ~ OJ1.. C S 79 21 
A·IO I• 1601\ D"l O..-.r $319 1'11 
AJO $ 1.86~ O~k (}n~t 01Nblc Orn~1t, S.!79 ](I ·, 
Cc;n111:At1 Card 1o.i: /-.:() ut A10 O••'llt S 19 21 
lilrr . 01 , ~ Ul1HtSoNw1111tS , e-m1otA.20n'lt5­ S JS 25 

OVERSTOCK SPECfAL 
for the 

apple! 11111+ 
SAVE 

~.lS 16K AddRAM Card s 59 600, 
ALS ZCard. ZBO CP / M Ca1d Sl99 27 •, 
ALS Smarle•m 80 Col Card $229 34 '1, 
AJ.S Sy ner~tzer Pac k S450 40~ 

ALS Syn rg1ier Pack w11h Supercalc 
by Sorc1m [w hile lhey lasll S495 53., 

PRINTERS, Daisy Wheel 
SAYE* Qom•. >D'-"r 9 •'> Cus RO SP!Clll' !!ISO 33~ 

>D•"r 5. .t ~ Co; ~1 SP((lll ' Sl l9S 40~* O!ymp11 {I UX'""lltr1 1rrmtcr) ES 100 lBCPS. Jh lull c.u.ilfi1111 

;111111nl"tli11:1! t(I A11p1(' ll 	 1 11~> 

PRINTERS, Impact 
(p'liGTI S!!e (!)Wn 1ut1(1(1 bt:to._ 
IO S. rm.m 132 Culi;r o;, G1•01tu 

Pr1'5.ni BO ColO( . ..,. ,r:;,. l\ia 
P.1~N l1.tot1 44:>1.. •1Gr•P""C.1 !,. 21< 
Pi!&er lri,ifl. 5ifiO w/ Guphics 
Ohdal~- M1rrol1:'lt 82J. 170 C:J) 80 Cc« .P1ro1 !. St'f1 

A11tr!.lln1t MS. ZOO <:c:u. 136 Col S.C-11.tl 200 C:tt1 

EPSON PRIN TERS & ACCESSORIES 

' l80 11. Gr..i't•"'t 
M180 I ' I 'ft / Gr;ilUJ1 • 
M(tOO r r" Guiia• I 

Applr lr1 tot1"1it.c~ 1nd. t:..iblr !..31 ,X80 / \:tJOO 

Gnn•J• ~D 1111 ~ue.o 


Eg-wr. ~1a11 (-'bll' 

E!llo" TRS 90 C-•W< 

G1.n1tt:<'t ei~ 01~ngl" r.11ob SPtt:rfr l'.Ot"tlp:..11tr 

MONITORS 
~CC , lr G•t'f'n 


1r Coi1,;1. C1;i"l'ICi<r'i1lt 

Sanro• 


9' B&W
* g- Grte11 Ovt•tt.Xk Sl)t'c1i11I 
11" B!W 
11· Gfi.'f'n 
13- C'~or Campcr:1t! 


ltiruth. 12 · (;rttn 

/lmlkL 1.2 G1Ht1 •300 


]J C4;ll!!I I Com ll9l<I" 
!J t:o~1 It . RGB 
( (llot II lo ~gglf' 11 lntt111Ct 

Coe:nr14 	 13 CQoi Compo5-tc 

Tl C.~1 o'!;B f11< lli'.l>I PC 


DISKETTES 
*CDC 12 for 10 Special . Limit•d Tim•! 

CDC ltO !.Kfl S • •1lh on~ SS W lA1YPle IBM tic~ 
12 eiach 5 , Y1 1lh ""£.'SS. so (Atiol! 1BM !le~ 
12 t'JCl'i ~I Nll!I fir!~ SS 0() tH. P etcJ 
11 mr1 8 SS SO 

~ub.-11 m.. 10 t'lt:l'I S '· Ki l.tr 11r.-.. SS. SD 
M• .. rr 10 •xh I • SS. so 
Ov>an. ID ""h 5, SS SU 

10 mn 5. D DD 

SI.\'£ 
Ser btlo" 

1 1591 ill 
Sl •9S 17 
S S9S J.!> •., 
I '19~ 30· 
S 4~~ I ~ 
S li'J~ I ~ 

1415 
1m 
16, 
I 5 
l 19 
S JO 
I JG 
s1 ; 

S~l' E 
m
is 
11' 
1; 
10' 
16­
16 
11 

~ loS 
U•9 

1!•9 
ms 
! l!l'l 
Sl!l'l 
SJ.<9 
$119 
$159 
m9 
119'! 
SllS 
13•9 

s•v£ 
l~ 
1'>' 

75 
36'> 
?ll 
75 
IS 
JI) 
j.8 "., 

ro 
20\ 
10 , 
?I 
IS' 

St9~ 
~ n 
s n 
l 78 
1 2 
s JS 
I 3i 
~ ~9 

Sl-'IE 

S1 

~ s· 
.:t5 
·•5 
.:.5 · 

J~ 
2~ 
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Portland. OR . Cash & Carry Outlet 	 VIS4 
TAX {503) 772·3803 ORDER DESK .l' REE 

I!SOI 0 S\\' Pwk H~r P1t1hc ltrr•Ct Shop Cl• T1g1•d. OR 0''" lhc 
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Manufactured Bell e... Hovve.11 by
Exclusively for 	 -~~ computc!r 

LIST OUR 	 B & H APPLE II+ 
64K STARTER SYSTEMPRICE PR ICE SAVE 

B&H Apple I I+ • 48K 8&H Apple II • 
• AlS l~K RAii C11 d64K (48K + ALS 1GK ) 51725 11195 s53Q • D is ~ II -·Ith l .J DOS g Contr• lle< 

1520 s12s • S.1nyo 9'" Grten MonitorDISK II w/3.3 Cont 1645 
Add S6D 101 ApJ>it B1i1e color.

DISK II Only 1525 1450 175 Sin S&32 tot.I I. Substi ture .1 A2 Wicrn· Sci drjv• 
rM th1 Di1k II .

OR: SAVE OVER s350 on a pair of drives. Add anothtr A2 drrvt .n d uve .1 rou l of SS88 . 

Buy a pair of Micro-Sci A2 Drives. 
See opposite page. 

B & H APPLE II + 
64K BUSINESS 
STARTER SYSTEM $2.240 

SAVE S1.125appk!'11111+ I Staftt1 Sys h! m ~tlo"e olus : 
• AlS lC>rd. 180 CP/ M C• rd 
• ~ lS Smortum 80 Column c.,dsupp IJ center • Sorum Supu c1rc (wMle 1hi ey Int) 

HARDWARE Wm;nt huoi ~ Uf.111>t r\ D"J Bell J 'H! HO"' n fl\01 
b) J.;iP~l •M 15 Gtlt- lu• p.11a "J!i. ~ d.sy b~ortor Apple 11 /1 1+ on disk for Apple 11/11 + 	 WJ111n1, wr.~e Jv.111laib.,. .11 Bea an H::t • "ll '!; tr'll .cr 
(t'r'\ftr~ 0t rtturr. 10 Com:t!.lter ! 1c.n .af't f' 

SOFTWARE 
M. ICRO SCI. 01:. ~ r.tti..--. P.u; !.i.:'t 11 Jrttcm;J1t.tbJe


10:.r,J., (,,. 
 O,· .;I I' ""''" BUSINESSUM CAROS 	 SM 
W1<naoii. lt:ii< 'tl.M t..1rd s 149 J3 

A11plt Compinu Inc Sl ot Osi:ooirt C P Soi1 , Ii:· • )"°d F:ic.\ I I 19 60 * Ats. '"' •r;iJ!' •rn SO OU {Ill Ap111r I S..:.tt" J''" (J :rt' * Selht' C.. 1•: ..., BJ.I{ r100.im1 V[S1turn S1s1t ms 	 l1• I 169 15 

6" I Jl9 :is 
 I· • C:n•• li!rf! - .... nl1r-i:J S.! '.:i~ Xi 15 i-.... ".i.' .ti .1,,d ~.' J'r 

.lipfl'" W11rr t t s :;,3 :i1> .;.111,'J'°' • 11r !tit' ~~; " ll S •1 50118'. $ ~~9 ;,, .S.~plf ,~, -l Sic.'! ::'O * P~1:1 •! ?,1 Pr~\'"i-.~ 
~r.1~1 I i;;rlqn l lC3 iU .:.) n· .,. . ~~, oJ.u>ti·r pro r1a ;i~

c [ 1:i,.11lJ J() '-'' 80 ! i1 
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International Morse Code Add itiona l Codes 

A space bar •• - ­w ·-­
B x backspace - - - ­
c y ca rr iage retu rn • - • ­
D z escape (OE) ---· 

E 1 control (KS) - • - • • , 

F 2 right a rrow (UU) •• - • • ­
G 3 repeat (HM) ••• ·- ­
H 4 ! (exc lamation point) • - •• ­
I • • 5 $(dolla r sign) ·-·-· 

J 6 • (aste risk) ••• - • 


7 + (plus sign) • - •••K - · ­
L , ... 8 = (equals sign) - ••• ­
M 9 " (quotation marks) • - • - ­
N 0 ( (open parenthesis) •• -- • 
0 (period) ) (close parenthesis) •• - • ­
p (s emicolon) - • - • - • ( (ampersand) - • - •• 
0 (colon) --- ••• ~ (number or pounds) 
R (comma) -- • • -- % (percent) - - - • ­
s ? (ques tion mark) •• -- •• 1 (exponent) •••••• 

T - (apostrophe) • - - - - • @ (a l) ·-- - · 
u (hyphen) - • • •• - < (less than) - • -- • 

v .. ·- (f raction ba r) - •• - • > (more lhan) - • -- ­

Table 2: Signals fo r tlie Mo rse-code input ro 11 ti11e. The Mo rse-code i11p11t ro11t ine 
uses standard International Morse code and a number of additional codes to allow 
full access to the Apple // . (Adapted from "EMC A ctivaled Sµatial Morse Code 
Cener·a/ Purpose Comnnmication Dev ice" by Carl B. Friedlander and Morteza 
Rahimi . Proceedings of tire IEEE Confe rence 0 11 Frontiers of E11gineeri11g in Health 
Care. Denver. Colorado, October 6-7. 1979; µage 298.) 

wher tha t is required.) 
When the para llel mode is selected , 

the adaptive-firmwa re card acts as a 
straight keyboard emulator. Any 
parallel ASCII (American Standard 
Code for Information Interchange) 
fed to the firmware card through a 

parallel port will be entered into the 
computer as if it had been typed on 
the keyboard. 

In the serial mode, the firmware 
card again acts as straight keyboard 
emu la tor , accepting serial ASCII 
data. Any seria l ASCII fed to the 

firmware card will be entered into the 
computer as if it had been typed on 
the keyboard. The firmware card will 
support data rates of 110, 150, 300, 
600, and 1200 bps (bits per second). 
Note that, because a 0825 connector 
is used for several things, the stan­
dard RS-232C pin assignments are 
not used . 

In the expanded-keyboard mode, 
the card will support any 8- by 
15-switch matrix. 

Special Options 
The options ava ilable with the 

firmware card include the slowdown 
option , which allows any program 
being executed on the computer to be 
slowed down for use by individuals 
having slower reaction times. This is 
accompl ished by interrupting the pro­
gram and inserting delay loops. 
Because these interruptions are ac­
tually triggered by the structure of the 
program itself, the effec t of the 
slowdown va lue (which can be from 0 
to 255) varies from program to pro­
gram. Experimentation with in­
dividual progams wi ll determine the 
best val ue for the given ind ividua l 
and program. (The default va lue is 0. ) 

The paddle option a llows you to 
use a single switch instead of a paddle 
to play games that use game paddle 1. 
When selecting a padd le mode, you 
indicate a parameter that tells the 
program which of seven paddle 

M ic: ro M1d\f. es t 
10205 West 69 th Te rrace ~ IMicro Frame' I
Merriam. KS 56203 
Call <9131362 ·3•62 

110 v 60 Hz CVT S·,00 bus (IEEE 6961 M1cro• ramcs .and d • s~ enclosu res Cons1an 1 vo11agc TrJnstormet (CVT1 1ns t ~m1v r (:u13tes. ,,c pm·.. er 1.(]n.a1ng lrorn <'5 tow as 5QVAC to .1s 
high as 140VAC (d~pcndmg on lhCI current loadt 10 ·1.•l l tl j: J 0lo. TEI m1cro hamo5 gives ~ou 10 15 ot qood cle~n JlQ\•1er 90 d;:1y l.lctory w.LH.anwe Wnh TE I vou don '1 neod ~n ~xpen 
S1\'0 .,·elf.age r-e-g ula tor; TEI 1SOIH!es your board$ cmd (lrivcs tro rn sp ikes. "JOlta{IC> 's'dt1al rOl'l!i, 1 1 0•~e amt (Y.. e 11 btuo,.•1twuts 

12 SIO I m1c1o l1arne$ ;:; 8V ,,, 17A, : 16V 1a 2A 
22 slo t mtcro!r.ames :!:: BV V:t 30A, j: l 6V Lfr .11~ 

Li st Out Pt•Cl" 

~CS· l 12 12 Sto 1 Tab•c Top M 1crofriJml.! $7!)5 ss.~s 
MCS· l22 22 S•o 1 Tab1e Top M1c1o t1om o $9 10 765 
R~ · 12 2 Slo l Rack • Oul'll M1c10 ffame $800 795 
RM-22 22 S~o l Rack Mounl IJ1c.1o l rame S%5 850 

8 " d isk drt"Je enc to s \J re ..,., 11n CVT Holds. two a· Shugart S01R Ot 85 1 A, or Ourn OT-8 ~ 1 ?:P {lll\'C + 2i!:V 1u 1 SA, ""'t' 5V •rJ 1OA, - 5V i/ i 0 2'JA. Po•.·1Pr r,:ribles rnc.h1l1E>CJ 

Dl'0­0 
AF D-0 

Table To p Disk En closure 
R.ac:k. Mou n1 Di sk Enclosu re 

S565 
S'/25 

S500 
625 

Co mb1fla11on of S·lOO bus and 1sk 
+ av ,, 17A. ::o 16V "2A, + 12v r,. 

ncla!lu re_ 12 sloe bus p lu s 3 cu lou t s. !0 1 5 , • • tloppy iJ1s ~. drwes ~or 5 1• 
1.2A. Powe• ca~ l e incfu<lM 

s 1.:::e r1<J rd di s .s~ 

TF-12 
RF-12 

Tab le To p Cornbtn..Jf1on 
R.acil. Mo unt ComtJ111a t1on 

57-15 
S855 

5650 
750 

ln\lentory rn Stock! Dea1e1 inQuir1es 1nv1tca: Wo arc a TEI (Toxas ErecLwn1 c: lnsu urnen ts\ ri. as10 r 01 stu t.l4,1to r 

2 111Terms.: COD accop ted_ .. d15COun1 011 P1epa 1d O•ders Kan sas Re!i1der1t s c1dd 4 ~',, ~ales ta;: AU p11ces 51Jbp · c1 to ch.f'nge VJ e no1m a lly use UPS B lu e Lao-01 o r 01 her ! ~st sni p 
mon1 3"Ji:Ulable a t PU1Chaso1 's ct1ot<::~-

Circ le 306 on Inqu iry card . 



Your guide to the 
world of microprocessors. 

The Micro-Professor™-A low cost tool for 
learning, teaching and prototyping. 
Here in one attractive package 
and at a price of only $149.00 is a 
Z8o· based microcomputer to 
lead you step by step to a 
thorough knowledge of the world 
of microprocessors. 

The Micro-Professor is a 
complete hardware and software 
system whose extensive teaching 
manual gives you detailed 
schematics and examples of pro­
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teach ing aid 
for instructors of electrical engi· 
neering and computer science 
courses. 

But the Micro-Professor is 
much more than a teach ing 
device. With it you can do bread­
boarding and prototyping, de· 
signing your own custom hard­
ware and software applications 
with Z80, 8080 and 8085 compat i· 
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to SK. 

All this plus a built-in 
soeaker, a cassette interface, and 

sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool , the Micro-Professor 
is a great low-cost board for 
OEM 's. Cal l for detai ls 

SSB-MPF 
Speech 

Synthesizer 
Board $129 

A 
vocabulary 

of up to 400 
words based 

on the 
TMS 5200 chip. 

EPB-MPF 
EPROM 
Programming 
Board $169 

For all +SV 
1 KB/ 2KB/ 
4KB EPROMs. 
Read / Copy/ List/Verify 
Capabil ity. 

.6' 0 
;" C~eck or money 

0<deJ or\closed 

,- / 0 Visa 0 Maslerc~argo 

G.lrd llo ExplH>S 

I' / S..gn•ture 

No.mo !Please Prml ) 

S1a1e 

r ' 
~ rft1, ' BASIC-MPF 

;" r • r;:-·~, Tiny Basic$19 


r 1'' n· 2 KB BASIC 

·v ~ - ~ -~, interpreter with 

_,,. r- ~ P.1 hardware control 

· -t-e. Cl?;:, capability. 

~ i;. ·e.·~ Machine-code 

~subroutine accessible. 


PRT-MPF 
Printer 
$99 
A 
thermal 
printer 
with built-in 
alphanumeric 
character patterns 
and ZBO disassembler. 
20 characters per line, 0.8 line per 
second. 

• ZBO is a lrademark of Zi log Inc . 

Multltech Electronics Inc. 

30 day tria l peri od with fu l l re fund. 
90 day warranty. /.,,..

Circle 332 on inquiry card. ./ 

,,, / 
,,,; 

,,, / 

/ 
/.,,,,,,,, 

,,,,.. 
JI' "" rm re dy to enter he 

word o m·cropr sing 
Call to ll free to o rde r. 

NIHIH l -"""" '14!1. 00 . °"'· 
SSB· MPF Speecll Syn1~e'"°' 80> rd 11 29. 00 


EPB -MPF EP ROM Prog.-.mming Boa rd 11 119. 00 

PRT· MPF Print« I 911.00 


BASIC-MPF s 19. 00 

Shipping oncl Honclllng s 4.115 4. 115 

Calitomiil re'Sidt.n1~ add s-<1le:t ta;m;. 
TOTAL 

MPF-1 Mlc•o-Profe.ssor 

In U.S. ud C.11101 mau 10: O•lsld• ol N0<1h Amerlu m1U le: 
Mu l1il~ch Electronic.s Int. Munire<: h Industrial Corporalion 
195 west EJ Camino Real 977 Mm Shen ERoad 105 
Sunnyvale. CA 94086 Taipei. Taiwan. AOC 

California Tel. (408) 773·8400 Tel 02-169·1225 
Elsewhere (800) 538· 1542 TWX 19162 MULTllC, 

23756 MULTllC 

Address 

http:re'Sidt.n1


Circle 374 on Inquiry card. 

INTEGRATED 

BUSSING 


with the 

'\>' P&T-488 
INTERFACE 


Inexpens ive S-100 computers 
can now communicate with the 
IEEE-488 instrumentation bus. 
The P&T-488 meets the IEEE­
488 1980 sta ndard for control· 
ler, listener, & ta lker. 

Interface software allows sim· 
pie commu nicat ion with the 488 
bus from Basic, Pascal and other 
high level languages. Interface 
software is available for CP/M ~' . 

Nort h Star, or Cromemco. 

Specia l fe atures i nc lud e an 
interactive busmonitor program 
and a f unctiona l se l f-test 
program. 

=· 


Price fo r (1) P&T-488 with so ftware 

and 18" cable, assemb led and tes ted: 
S450 (domest ic price) FOB Goleta. CA. 

~ 

~Rollf 


PICKLES & TROUT 
P.O BOX 1206. GOLETA. CA 93116 

(805) 685-464 1 
•CPIM Is o reglotered trademark of Digital Research 
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Mode User Switch 1 User Switch 2 User Switch 3 User Switch 4 

activates 
button 1 

moves paddle 1 
left and right 

2 activates 
button 1, 
moves paddle 1 
left and righ t 

3 activates 
button 1 

moves padd le 1 
right only 

moves paddle 1 
left only 

4 activates 
button 1, 
moves paddle 1 
left only 

moves paddle 1 
righ t on ly 

5 activates 
butlon 1, 
moves paddle 1 
right only 

moves paddle 1 
left on ly 

moves paddle 2 
down only 

moves paddle 2 
up only 

6 activates 
bulton 1 

moves paddles 
1 and 2 right, 
left, up, and 
down 

7 activa tes 
bulton 1. 
moves paddles 
1 and 2 right , 
lefl. up and 
down 

Table 3: Paddle modes. In addition to prov iding an ..alternate keyboard " to the 
Apple. tl1e fin nware card also lets you con trol game-paddle programs i~sing input 
switches instead of paddles (and the brmons assor:iated w ith the paddles). Various 
paddle modes are available that allow you ro m ove rhe cursor back and forth 011 

t!te screen tis ing 011/y tlie input switches. The table shows how paddle moveme11t is 
contro lled by different numbers of input switches in the different modes. You select 
the mode that best matches the number of switches you wish to control a11d the 
paddle req uirements of the game or progmm yo 11 w ill be using. 

modes should be used. (See table 3 for 
a summary of the paddle modes .) 

In modes where one switch con­
tro ls movement in two directions, 
holding the switch down will cause 
the cursor to move in one direction 
un til the switch is released. Ac­
tivating the switch again will cause 
the cursor to move in the opposite 
direction . 

In modes where one switch con­
trols movement in four directions, the 
routine scans through the instructions 
for each of the different movement 
directions until you hold down the 
switch. The routine will then carry 
out cursor movement according to 
the instruction it was on when you 

pressed the swi tch; movement con­
tinues in this direction until the 
switch is released . The rou tine then 
returns to scanning around the four 
possible directions until you press the 
switch again. Thus you have the op­
tion of moving the cursor up , down, 
right, or left. 

Seven other paddle modes are 
available that are exactly the same as 
modes 1 through 7, as far as the user 
is concerned, but they use a different 
software technique to simula te the 
game paddles. This allows the firm­
ware card to be used with a greater 
variety of games, which use different 
game-paddle reading techniques. 

Other game-paddle control options 



POPULAR 
Compuung w ill bnngCOMPU...............
TIN........-6 Every month Popular 


the lat est develop­
ments in the wor ld of personal computing - use. equipment. reviews, 
programs, tutorial articles - all in an easy to read style. Have Popular 
Computing delivered to your door! 

SPECIAL CHART ER OFFER! 
0 	 O ne year ( 12 monthly issues) for only $11.97 . . . that 's a $3.03 

saving on the basic rate of $ 15.00, and a whopping $ 18.03 saving 
off the newsstand rate for 12 issues. (US only, please.) 

D 	Check Enclosed 0 Bi ll me (N orth America only) 
D 	 Visa D MasterCard 
D 	Canada and Mexico 

( Chart er O ffe r ) 
$13 .97 (US Funds) 

D 	Foreign Rates (To 
ex ped it e service 
please remit 1n US 
funds drawn on a US 
bank .) Europe and all 
co untries excep t 
above. O ne year ( 12 
issues) surface deliv ­
ery $21 .00. 

S -; - .i1tu1t' 

Po•~•I Code 



NO POSTAGE 

NECESSARY 

IF MAILED 


IN THE 

UNITED STATES 


BUSINESS REPLY CARD 
FIRST CLASS PERMIT NO. 45 Martinsville, NJ 

POSTAGE WILL BE PAID BY ADDRESSEE 

POPULAR___ 
COMPUTING 

Subscription Department 
P.O. Box 307 
Martinsville. NJ 08836 



Yi- S)j'· 
I 

,., 

How the TI-55-Il s 
shortwoikof long problems. 

Whenever you can solve 
complex pr blem quickly , ncl 
accurate ly, you're ahead of the 
game. And chat' exactly whac the 
Tl-55-1 ! doe ~ r you. By giving 
you 112 pre-programmed functi on 
(like definite integrals), ic a llow· 
you to take hort cut without 
los ing accuracy. You'll ace mp lish 
a lot more in less rime which 
mean increa ·ed efficiency. 

With ur T l-55-1 1 you can 
tackle problem you thought cou ld 
only be solved with higher-priced 
programmable . You're n t onl y 
gening the candard slide rule 
function but also srari rical capa ­
bilicie . Thi way you can work 
our I inear regressions, permura­
ti n and combination , just co 
name a few. 

Circle 538 on inquiry card . 

The TI-55-11 al ·o giv · you 
enough programmability to elimi­
nate a lot of repetitive key punch­
ing. Our onsrant Memory "' 
keep program · and data n tap, 
even when rhe calculator i · turned 
off. So once ou've entered a 
fo rmula, you can simply put in the 
variables to ge t your olution. The 
liquid Crystal Display ·how · your 

an wer · in tandard, cienrific or 
engineering notation - clearl y 
and preci ely. 

We also help you oer rhe 
mo· t out of your cal ulator with 
the Calculator Dec i ion-Making 

ourcebook. It oive you srep ­
by-step example of the best 
tech nique used for ·olving mathe ­
matical, scientific and tatiscical 
problem . An ! we've included a 
pecial ection on hL w ro pr gram 

you r T l-55-1 1. 
o next time you're facing 

another time-consuming~ 

problem, cue ic down r 

size with the TI-55-11. 


TEXAS 

INSTRUMENTS 



YOU DON'T HAYE TO PAY 

AN ARM AND A LEG FOR 


DEMONSTRATION SOFTWARE! 
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may be developed . The ones above 
are designed to give different types of 
individuals using different numbers 
of switches maximum control of 
various programs. 

The paddle speed option lets you 
adjust the movement speed in the 
game-paddle emulation routines. The 
speed set is equal to the number that 
the paddle count will be incremented 
(or decremented) each time the pro­
gram checks for the paddle position 
(while the user switch is closed). The 
actual rate of cursor movement for 
any given setting will vary depending 
on the software being run . (Paddle 
speed and mode should be set before 
entering a game, as access to the 
"keyboard" input routines is restrict ­
ed during game play. ) 

The stop-time option prevents your 
being trapped in a game-playing 
mode, unable to get back to the key­
board or standard input mode. Under 
this option, you set a stop- time delay 
before entering the game-playing 
mode. When you want to get out of 

the game-playing mode, simply leave 
the switches inactive for the ap­
propriate length of time, and you will 
au tomatically be returned to your 
special input mode. 

Technical Description 
The goal in designing the adaptive­

firmware card was to develop a 
relatively inexpensive interface that 
would transform the Apple II from 
just a computer with a keyboard into 
a computer with a keyboard, a scan ­
ner, a Morse-code translator, and 
more. Such a peripheral would ei ther 
require its own microprocessor or 
would somehow have to stea l time 
from the Apple for the tra nslation 
tasks; thus the two approaches that 
suggest themselves involve either a 
card containing a separate micropro­
cessor or an interrupt-driven system. 

The former would have the advan­
tage of absolute transparency. It 
would not , however , provide im­
mediate access to the Apple ll's 
memory. A separate processor could 

gain access to the Apple's RAM 
(random-access, read / write memory ) 
by means of DMA (direct memory 
access) . This, however, would mean 
losing the simplicity of transparency , 
which was the original attraction of 
the separate-microprocessor ap­
proach. Either way, a number of prob­
lems would need to be overcome in 
order to provide access to a\\ the 
necessary portions of the Apple 
withou t interfering with any program 
the computer might be running. Also , 
the separate microprocessor would 
solve each of a set of problems (which 
wi ll be discussed in the following 
paragraphs) in essentially the same 
way as the interrupt-driven version 
but would incur the additional ex­
pense of the second microprocessor . 
Therefore, the interrupt approach 
was used. (The final design is shown 
in figure 1.) 

Apple ll Interrupts 
The Apple II has two different 

types of interrupts: the IRQ (mask ­
Te:rl co11t inued 0 11 page 299 
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294 S.p•• mb<r 1982 ID B'r"rn l'ubllcn r1on, Inc 



Circ le 32\J on Inquiry card. ,. - ... r 
·~ 



The only machine that runs 

The software machine. The Decision I™ is an IEEE 
696 S-100 bus computer. But that's where its 
sim ilarity to other machines ends. No other pro­
duction mach ine offers the software flexibi lity of 
the Decision I. The Decision I runs Microni x,1" wh ich 
is functionally identica l to the UNIX'M Operating 
System. It also runs multi ple CP/ M' 2.2 programs, 
Oasis;· MP/M ,' C, FORTRAN, MBASIC;~ CBASIC, 
RATFOR, PL-l , Northstar compatible BAZIC;M Pascal 
and virtually thousands of existing applications pro­
grams. No other microcomputer offers you that 
kind of flexibi lity. 
Developing programs? The Decision I's broad 
operating system base makes it a perfect software 
development system. And there's more. 
Multi-user, multi-tasking. The Decision I can be 
configu red for up to 15 users runn ing 20 
individual tasks. Memory management 
is sim ilar to an IBM 370's. And, a 7.2 
MHz processor on the hard disk con­
t roller supercharges the system. 
The Micronix OS. Micron ix supports 
all system ca lls source-compati bly 
with the UNIX Operating System. 
Thus, UN IX programs will compile 
direct ly and UN IX documentation 
is almost tota lly applicable. 
Morrow's CP/M emulator has 
been configu red to run under 

Micronix, commun icating direct ly with both UNIX 
and CP/ M media. 

Performance. In in formal single-user benchmark 

tests against 68000-based machines ru nning UN IX 

or UN IX-Ii ke operating systems, the Decision I won in 

every case . No 68000-based machine ran in multi­

user mode, th us mu lti-user comparisons were 

impossible. But , these informal benchmarks 

wou ld seem to prove that the combination 

of memory management and OMA 1/ 0 is 

as important as width of data path. 

Now, the price: A single­

user Decision I incl udes 

two 4MH z Z80A 


UNIX 1s a hademark of Be ll Labora to•ies 
CP/ M and MP/M are registered trademarks 
of D1g1tal Research, Inc 
Oasis is a tr~dema1 k o1 Oas is Systems 
IBM is a regis te1ed trademark ol lnter11a1ional Business M~ch ines Corp . 
M BAS IC is a tradema1 k, and Microsott 1s a regis tered trademark of Microsoft Corporalmn 
WordS tar IS a registered lradema1 k or MicroPro. Inc 
BAZ IC 1s a t rademark of Micro Mike. Inc. 



almost everything. 


processors, 
65K of static RAM, 

sophisticated memory 
management hardware, 

three serial and two parallel 
ports, a 14 slot S-100 mother­

board, supervisor control in both 
hardware and software, cabinet and 

power supply. And of course, two 5W' 
48TPI f loppy disk drives (800K), with Morrow 

OMA cont ro ller. Plus CP/M 2.2, industry standard 
Microsoft' BASIC 5.2 and Word Star: Price: $3,495. 

The same system with a 5 Megabyte Winchester, 
an additional 7.2 MHz processor, and a single 
48TPI floppy costs $5,295. 

Multiple user: A three-user upgrade kit with three 
65K stat ic RAM boa rds and the Micronix Operating 
System is available for $1,995, bringing the cost 
of a th ree-user hard disk based system to $7,290. 
The Decision I is not simply an improved computer 
system. It's a breakthrough in comput ing power, 
operating system f lexibi lity and price. 

Systems your way: Morrow Designs also manufac­

tures a full line of hard and f loppy disk systems, 

add-in memory boards, 1/0 boa rds and disk 

controllers. That means you can configure your 

computer your way ... through a single supplier. 


The Decision is yours. Compa re the Decision I, 
feature-for-feature with mini and microcomputers 
on the market today. Compare capabi lit ies. 
Compare flexibil ity. Compare util ity. Then, compa re 
price. The Decision I is the only machine that runs 
almost everything. If you're developing software, or 
simply ru nn ing it, that 's a good thing to remember. 

LOOK TO MORROW 
FOR ANSWERS. 

MDRRDW DESIGNS 

5221 Central A~enue . Richmond. CA 94804 

(415) 524 -2101 
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Text cont inued from page 291 : 

able interrupt request), and the NMl 
(nonmaskable interrupt). When one 
of these occurs, the 6502 micropro­
cessor vectors to the address at the 
top of ROM (read-only memory)-for 
IRQ, the two bytes starting at hexa­
decimal FFFE; for NMI, the two bytes 
sta rting at hexadecimal FFFA- to ob­
tain the addresses in memory that, in 
turn, hold the address of the user 
routine tha t handles the interrupt. 
Programs using in terrupts ordinarily 
use IRQ because this eliminates the 
danger of interrupting a disk opera­
tion. Because we have no control 
over the software that might be run ­
nJng, we can 't trust that any vectors 
we set in memory will stay, or even 
that the interrupt-enable status will 
not be changed . This means that the 

Ml must be used rather than the 
IRQ and that we must gain control 
over the interrupt-service routine 
before control is transferred to the 
soft vec tors. 

To accomplish the latter, we must 
have a way of substituting our own 
ROM for both the Apple's mother­
board ROM and any language-card 
(or firmware-card ) ROM that may be 
Jn use at the ti me . T his is accom ­
plished by using the LNH (inhibit} line 
(available on the peripheral-card bus) 
to disable the motherboard ROM and 
by placing address hexadecimal C081 
on the address bus momentarily, 
which (by convention) turns off the 
language card in slot 0. 

Swapping ROMs 
After the NMI li ne goes low, the 

Apple 's 6502 will execute one more 
instruction before servicing the inter­
rupt. Since this instruction may be in 
ROM, we can't substitute our ROM 
for the App le's until the interrupt is 
actually beng serviced. 

The adaptive-firmware board waits 
unti l the address hexadecimal FFFA 
appears on the address bus, indicat ­
ing that the firs t byte of the NMI vec­
tor is being fetched. Only at tha t time 
is the adaptive-firmware board ac­
tivated and the competing ROM dis­
abled . The ROY (ready) and OMA 
lines are used to halt the microproces­
sor while this is happening so that the 
fi rst byte of the NMI vector is actual­

3270/BSC® &3270/SNA/SDLC® 
PERSONALITr SERIES FOR 
* 	 IB1'nERSONAL® 

l Y .l.CO:MPUTER 
PERSONALITY"' SERIES offers fully IBM 
compatible multi-function adapters and software 
with exceptional flexibility and upgradeability. 
PS-3270 PERSONALITY"' SERI ES is the first 
fully IBM compatible 3270/BSC/SNA/ SDLC 
emulator. Utilizing dedicated PS-GCA communi­
cations adapter, ABM 's3270/BSC emulator and 
CSPs ACCESS®/SNA emulator it interfaces 

with 3704/3705 communication controllers and emulates 3276 Control 
Unit Display Station supporting 3278 displays and 3287 printers. 

PERSONALITY"' SERIES HARDWARE 
• 	 PS-3276/ BSC 3276 Control Unit Display Station and 3287 printer emulation $1 295 
• 	 PX-3276/ BSC Add-on 3 3278 displays using downline async dumb tenninals $49S 
• 	 PA-3276/ SNA/SDLC 3278 d.isplay & 3287 printer (LU2/3) emulation upgrade $8 7 5 
• 	 PS-3276/ SNA/SDLC Control Unit Display Station and printer(LU2/ LU3) emulation $1 6 95 
• 	 PB-3276/ BSC 3278 display and 3287 printe r upgrade $4 75 
• 	 PC-3276/ BSC/ SNA/S DLC Combined emulation with inte ractive protocol switch $1 9 95 
• 	 PD-3276/BSC & PD· 3276/SNA/SDLC Batch disc emulation upu~de O CT 82 
• 	 PS-GCA $995 

General purpos~ communications adapler reaturing ZSOB processor, 64KB memory, 4 programmable 
serial pon.s (sync/a.sync). J parallel printer port and 3 programmable timers. 

• 	 OM l ·BOARD~ rtom S20S 
Featuring up to five functions on one board, the OMNl-board provides the c.apabililies or an expansion 
chassis on a single board.. Fully IBM compatible adapters provide a parallel printer port, up tO two RS-232 
BBynchronous communication ports game adapter which is compatible with IBM sofi warc and connects Lo 
two Apple compaliblejoysticks and the olock/calcndaroption with rechargeable battery backu p. No need to 
return to factory for upgrades - options are easy to install. Full docurnenLation and software to read., set and 
automatically reset the system clock to the correct time and date automatically upon powe r-up included. 
Game & clock . ...... .. ...... . ........ 5205 Printer, game & clock . ...... .. ......... 5295 
Printer, clock & RS-232 ...... . .•...... $345 Printe r, game, clock & RS..232... . ...... S395 
Primer, clock & 2xRS-232 . ....... . .... 5435 Printer, game, clock & 2xRS-2J2 . ...... $485 

e 	 EXPANDABLE MEMORY MEM-64K . .•. . .•. . S279 MEM-128K . . .. . ... 5379 

MEM-1.92K. ........ $479 ME'M-256 K .... .. .. SS79 


• 	 TELEPHONE RECEPTIONIST ADAPTER $995 
The telephone receptionist ad11pr.erconnccts directly into amodularphone jack and provides a fully featured 
300/ I 200 bnud Bcll 103/202 compatible modem with autodial and auto answer. Avoice syn thesis unit and 
touch lone decoder provide interfaces for automatic telephone answering and remote da ta input. Audio and 
control outputs enable the !BM PC 10 function as a telephone answering machine. 

• 	 BSR-XIO" CONTROL MODULE $95 
This integra ted module plugs into the DIN cassette connector of che TBM Pc rsonal Computer and provides 
full remote control or 256 BSR appliance or switch modules and comes wilh sample soflwarc hsting. * COLOR TO MONOCHROME INTERFACE CAB LE M O DULE $95 
Plugging conveniently between the IBM monochrome display and the RGB connector of the IBM color 
gi-aphics adapter. this integrated modu le gives you the capability to use all the graphic-s and cha racier line 
features of the IBM color graphics adapter with IBM monochrome display. * (Acruo! phoro above} 

e 	 APPLE~ JOYSTICK INTERFACE MODULE For 2 APPLE joysticks S29 
• 	 .PROTOTYPING BOARD With bracket and DB25 connector provision S49 
• 	 PLUG-IN 5MB WlNCHESTERDJSK, ADAPTER & S O FfW ARE $2 195 

PERSONALITY"' SERIES SOFTWARE 
• 	 DISKSAVER PROGRAM S49 

This elegant utility program allows you to create back"Up copies ofany software protected diskette. Jt offers 
the ulllmatt protection again.st accidental damage to your valuable s.oflware and come.s with full 
documentation. The Disksaver~ itself is not software protected. 

e 	 PASCAL GRAPHICS LIBRARY $95 
This IBM PAS AL compatible librnry provides full access 10 1.hc graphics of the IaM color graphics 
adapte r. All graphics functions supporfod by the I.BM BASIC arc implemented as PASCAL procedure 
calls. Full documenta tion and software examples are included. 

e 	 PASCALSUPPORTLIBRARYProvidesfull peripheralcontrolfortheIBMPCfT'QlllPASCAL $49 
• 	 DATAVIEW~ $195 

Thi user friend ly da tabase ge ne rator allows you 10 custom design your database structu re and define 
formats for data c.nuy and display in an easy to follow interactive session. 

Automated Business Machines, I ncorporated,,,,,,,~~ 29352 Avocet Lane, Soulh Laguna, California 92677 USA 
(714) 643-0439 

BUSI NESS A TOMA TIO N 
All ABM. lnc. products come complete ....~ch a one. yea r wruTanty andTHAT MAKES SEN SE. 

IBM compa tib le documentation. 
nclose Chee](, Money OrderorVisa/Mas1ercaJ'd Nurnbera1id Ex p. Oac.c - Calif. residents add 6% sales tax . 

Free shipping ond hondling on c:ash orders - Dtalt.r lnqu{rits Wt.l~omt. 

A.SK FOR ABM PERSONALITY'" PRODUCTS AT YOUR LOCAL COMPUTERUND STOR.E. 

Circ le 44 on lnqulry card. 	 Soptembu 1982 © BYTE Publications lru: 299 
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VIC 20 
THE MULTl -PERSONAL 

SHOP FROM THE CONVENIENCE OF YOUR HOME OR OFFICE 
WITH THE BIGGEST SELECTION YOU CAN GET YOUR HANDS ON 

CALL OR WRITE FOR A FREE CATALOG AND SAVE! 

IBM P/C • APPLE • ATARI • COMMODORE 64 • NEC • 
- COLUMBIA DATA • VIC 20 • BASIS IOS • FRANKLIN ACE •-- COMMODORE/PET • PRINTERS 

= ORDER TOLL-FREE! 1-800-854-2839 

COMPUTER 
ACCESSORIES 


APPARAT 

Prom Blaster .. 129


By Columbia can use Software 
Clock Ca1~11 ar . 109 

Combo Card 239 


and Hardware originally intended 
for the IBM® PI G. AST 


MC·OO• SP (l;4K Com o Cud) •69 

MC·128 SP P28K ComOO Ca ,dJ 639 

MC· 192 SP ( 192K Com~o Cord) . . 799 

MC·256 SP (256K Combo Card ] 919 


• 8088 Processor 
VIC HARDWARE (A.It Above tnelude Asynch & Par allel Por1s\• 128K RAM- V•c oa121 Sol .. ,, . , , , ..... , , . .. 58 
 MK Mem . . , . 335 1921< .lem 6€9• Two RS-232 Serial PortsVic Disk Onve • .. .. .... . .. •... . ... . 469 
 t28K Mem 499 256K Mom 7'19- Vic Ciraph1c ?rinter " .•• " •.. ". 328 CHRISLIN INDUSTRIES• Centron ics Parallel PortVic SK Memory E:ic pander • ... . . . .. . . . .. . . . . . 39 
 192K MC'm Board 629


V<e l6K Memory Expand or ... 78 
 256K Mcm Board . 689
• 8 Expansion Slots24K Memory Expander ........ . . 139 
 512K ( •lilt\ So ,, al RS232) . 995

3 S•o t Expansron (M1 n1-Mothe') .. , .•.•. , . , . . . 59 
 • Dual Floppies with 1 Meg OAVONG
6 Slot ExpanS10n (Card Boa rd! .. ... .. . . ...... . . . 117 
 DSl · 5U SMB W1i'lchestet Onvo . t595
RS 232 Card (Avoot Now/ .•... . .•••• , ...... . . 59 
 Storage OSI O·H< Mem Catd CALL 
IEEE· •llll Carel !Avail Now) . . . • . . • • , . 69 
 DSt 192 K M m Card . CALI.
Vic S~Jper Expanci:er 48 
 OSI 256K Mem Card CALL
V1croon . .... .. ............ "" " 43 
 This exciring entrant to the IBM MACR OLINK 
J o~s.hck . • , ........ . .......... . 8 
 6·~ K Memory Card 369
PI C compa tables is lower priced asPaddles . .. . . . 15 
 I 28K Momory C3•d 5 19

Light Pen by Sy mtek . 119 
 192K 1cmory Cmc1 659
compared to .. .Vic Mooern (Incl V1ctermj .... " 95 
 256 K Me-mory CLud . 729
•01&0 Coru m Card (tnel Promt . 179 
 OUADRAM 

0Lfil dboard 6<1K 499 
- VIC SOFTWARE (ON CAR TR IDGE) CALL FOR PRICE AND- 01 1:1 (lhOllfGI 2'S.6 K , , , , . 839 

Spiders of Mars . . . . . 36 
 INFORMATION NOW (Ouadboard includes. memory. ciock ·caicndat 
Robol 81oste rs . JO P11raUel Prinlet I 0 Asynch RS2'32J1-800-854-2833 Parallel l noedace Ca<d [8' Cable) .. ._. . 129 

Sa11e1 11es & Meteors . .. . 35 

Meteor Run . . . . . . . . 36 


Time Clock !Clock."C•lendat W Sollwa1e) 129 

Amok . .. ... . .. .... . ....... .... . 29 
 SEATTLE COMPUT ER 

Alien 6 hlz .... . ..... . . . . •• ..•.... •• .. .••••..•.... 29 


NEC PC-8000 
64K 

(lt.K Ram • Baaed J.89 
Renaissance .. .. • .. .. .. .. .. .. .. .. . • .. • • .•... . 3G 126K R~m · 80.lrd 539 

Ahen....... . . . .. 19 
 192K Ram · Board 689 

R•dar Rat Race . . . . . 23 
 256K Rom • 8 0.110 . .. . .. . .. . . . . 799 

Sa19 on 11.. .. • . .. .. .. . 33 
 (All Ram · Bo;H d~ tnc~ude 'RS-232 S{' r111t Po,O 

Trashman . . 35 
 DYAD 

OSI Z-80 Boord . .. ..539 

G~ . . .. . .. . .. ... .. . .. ~ 

Black hole . . . . . . .. .. . . . . . . .. 35 


XEOEX
- Ouowortd .. 29 
 Batly Blue . 599 

Croudbu rs!. . .. .. , .. • .. .. .. 29 
 Run CP M ·801 
- Vic Avengers . ... , . . .. ... 21 
 MON ITORS & MIS C. 

SupN Slot . . . . . . • • • . . . • . . . 21 


-
Amoek Color II 769 


Supe r Alien .. _ . . • • • . . • . • . . 19 
 Erectto Home RG9 CALL 

Supet Landor . . . . . . . . . . . . . 21 
 Joys llck J7 

Draw Poke< . . • . . . . . ... 20 
 Mo-dern~ CAll 

M 1dn19ti t Dr1 \IO •.. .• , , , , • ••• • , • , , 21 
 NEC PRINTER SOFTWARE 

Adven1ure L and . 29 


Ca ll Fo1
PC·BOOl A • ._•....,(I-SI E.);plOrL"r by Acorn 17
To111svs1ernPorarn Cove . . • 29 
 TM Appto - IBM Connee11on by AlpM ... . 120 


Mission l mpo~s.1bla 29 
 NEC 1/0 Unit Price 1nd 
CP.• M -86 b'r' CompuVww . 299


The Coun1 .. . . . . . . 29 
 NEC add on aual Drive SAVE!!! . 123
Ved1t bv Como11V1 w . .. 
Voodoo Cas11 0 . . . . 29 
 The Programmer by Advaneed ..NEC Green Screen . , 4 19 

fas1SC(t:en by Compu'hetw 73 

Call tor 81 11 Jones an~ u k Bill la1 a I re~ HEC cm log . . an~ Ille JANUS ·85 by CompLJV1ev.· CllL 


VIC SOFTWARE {ON TAPE) 
Hous.eholO Finance Pac'k. •....•.. . . 26 
 Tt'ic Programm rlowes t prices ~onlD le . 369 

Home ln'Venl oly . , .. , . • . . , . 12 
 SL,per Cale by Sorc•m . 219 

Rccreatlon1Educa11on Pac I or 11 . _. . .••...... .. 12 
 CP M 80 by 0 1g 1WI PICS{'.Of Ct' 279 

Personal Journal . . . . . . . . ... • ..••••.. 2• 
 f h f!' Org arnz!:! r by Conceptual 1nsH 209 

Ghos1man , , , , • . . , • , , , 
 C Basic b~· 01911at Res.eritc:n . . . 259 

V1 Ca le •. , , , , ....•... , .. . 11 


"" 19 

So tt\\'c'.H C!' lrom Dtg11.af Marh.Nmg CALL(::commodoreV1Check .. 18 
 Zo1i.. 1, Zo1k 11 by ln toc:om 23 


V1 Ca~ . .. .. .. .... . . _..........•••.• , , .. 18 
 D rt<1l 1n by tn iocom 39 

Btlt Payer , . . . . . . .. , . . • . . ..•. , , •... 12 
 Ei'Jsy W r 11(11 II bv I US . 2~ 
6 Packs by Vie . . .. d4 WE ARE A FULL SERV ICE Eo s;' Speller by IUS 128 

K o~rn1c KamakazJ 19 
 ERs;- folor by !US . 298 

$k1· Math . , .. , . . II 
 DEALER OF THE ENTIRE COM­ Vol ks WnLer oy l1~e !r C!to 149 

Space 01,,.is1on II 
 8 .:tsK -80 by M1crosott . 29; 

Amok .. . . 14 
 MODORE PRODUCT LINE Basic Comprler b M1cros.olt 335 

A lfcn 61nz .. 18 
 Fortran.so by M1-c rosouINCLUDING THE LATEST IN • HJ 

M Sor! DY M1c1os.0 1t 159 

Eas.y oy D~n ('1 So1 1..-.•J ro ..... _. . . 543
CBM/ PET COMP.UTERS & SOFT­ Ho me Accoun tin g by Continental 109 

V1s1cMc [Slnd) by V151co rp 157
WARE - CALL US TOLL FREE 
V1 s1cMc (256K J by V1s.1COrp .... 194 


FOR COMPLETE SELECTI ON Mmnum ag1c by JSM . . 69
FREE CATALOG Totill Into Management by lnno va11ve 89

AND LOW PRICES. t..ogon oy Fero ... 129 


~1 1 111 1 
 1111 
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FRANKLIN 

ACE 1000 

( Note.- The hardware and soffware lis ted 
here 1s compatible with Apple. Basis 108, 
and the Franklin ACE-1000) 
Vn:JCH~rm tiy V•d~x .259 

BASIS 108 
The Alternative 

• 6502 and Z80 M1croprocessors 
• 64K RAM. expandable to 128K 

RGB and Composite Video Output 
• Se lec table 80 or 40 column text display 
• High Resolution Graphics: 6 colors. 280x 192or 

280 160 wllh four lines o f tex t 
• B bit Parallel 110 • RS·232c Serial 1/0 
• Delached Keyboard; All standard keyboard 

runct1ons. Upper/Lower case characters, 
Numeric keypad, Cursor block. and 15 Pro· 
gramrnable special tunclfon keys 

-= 

= 

TO OADEfl Pl1Qne ofl1el$ 1nv11e<1 using V•an Mn~lftr· 
eo ro or ban w"e transle1s Visa nnd ~ C sotvicochafoeol 
2~ Mall 01d~rs may 5ond cna1ge ca rd number (includ 
exp1rat1on date) casf110<!i che< . MOrw:Jy order. or personal 
ehuc;k (allow 10 busines• days lor persoMI or company
chuch 10 clcarJ PJemm adO 3 ($5 00 minimum) IO• UPS 
~ hippin g. Mndllng, ~nd lnoumn APO and FPO Include 
5'.lo ($7 00 minimum) lor pos1ago Clllil resldP.nU; add 61< 
:ulle5 tax Please Include pho11e number on tllf orders 

• 	 Apple II so ftware & hardwa re compatable 
• 	 64K o f RAM m mory 
• 	 Upper and lower case 
• 	 Typevmter-style keyboard 
• 	 Twelve key numeric pad 
• 	 Alpha lock shif t ey 
• 	 V1s1Calc lr1end ly 
• 50 wall power supply 
• 	 Built-Jn fan 

DISK DRIVES 
Etirc Onn by Reina ... .369 

Ehle Two by Ailni! . 539 

Elite Th•eo by Rana . 689 

A-2 by .~1c r o-Sc1 .379 

A-40 by M•c ro-Sc1 359 

A-70 by ~1CrO·$C 1 . J9 

A·J b M1c ro ·SC1 CALL 

A-73 by M.c ro-Sc 1 CALL 

3· Omes by Amdek . 749 

Supor Dnve by F'ou11h ... .. - .. 299 


FREE* SHIPPING 

(w llh p r ep8id cuh ord e r s ) 

)l\.ATARI" 

400 16K .... 

800 16l\R b*A°R ~ 

.l 10 Rcco•dc1 . 

61 OOrs.k 011ve 

830 OQCJ11 . .. .... . .. .... .. . .... .. . ..
 
eso hlte rtacc 

Full-View 80 160 Cot Screen ! 

82~ Prmter _ 
Joys11ck.s (Poi r 1.• .• . 

EPS0'1 Cable . 

lnl " 8K • • • • , .. . .. ... .. .. .... . . .. .... 
. 
32K ti: Ateto f'~ . . , • . •• • . • • • .• . • • , •. _. 
~am Cram. , ... . . ........ . ...... . .. .. . . . .. . . 
Rt1m 01~~ .... ... ...._.._ ....... ......... .. . . 
THE E TERT,\JNER 
THE EDUCATOR 
THE PROGRAMMER 
THE CO MMU ICATOR 
THE BOOKKEEPER . . . . . 

PA.C MAN S29 
wlan)I purchaso over 8100" 

AUHl Wot Processor 

M1crosotl Bas H~: 


Al.n.r 1Basic C1u-H•<toe 

Vtsu::alc . . . . . .... .... .• .. •• . 

p,1ot (Hom Pac:k• , . 


Wo Cilrt~· rt~ complo re line 

268 

664 


78 

. ·1-1J 


. . .... . 156 

159 


.279 


. 595 

tB 

• 	 34 

199 


. 109 

t09 

-129 


69 

_12.: 


56 

33·• 


. 9·• 

109 

69 

·•9 

189 

59 


Z-60 C•r~ b•; M•crosolt 

J&K (2 y~ar war<anly ) .. 

J2K by Saturn l•m;I Sof war~1 

AIO II by SSM . 
CCS ML•llilunc11on . 
J2K by MPC .. . 

um tic Keypao t2J Keyl . 
S1 narm.nn Mo-dem . 
Micro Mo em •I'" by Haye~ 


Soop r Spoorer 

RG8 Card . . 

E•1nancer 11 

.1e1ncoll'd b'p' Mernmorphac 

Joys11c• oy T G . . 
i\pp-L - Caotie 256K ... 
VersL1card by P.romc1n1tJS 
V1s,011 80 by Vista 

~:~,~~~Yrc~~~·~ 11~~~ b Pr~C
The Mill b Stella ion 
Exe>Jns1on Criass1s by MourHa1n .. 
Syne rgy Card by Sp1e• 
Chronogrnph• by Hayes 
£nhBnc:e1 II by VtdeA 
Low ercase for Apple 
Sup R ~Od ITV lnlerlace ) 
Vl us.1c System ...., SoHware by Min 
O-Ca1 1oo~m by No•1a:1on . _ 
A 0 • Q.A bv ~. 1n H,i,dwa1e 
Supertolke< SD200 oy ~in 
The Gr.'.lppl 1 oy Orang!! Micro 
v r s;1 r1te1 01q1tuer 
CCS 77 0 A 
0 1sS.. Em ula tor (29'-tK ) 
Pii!mllel Jnrnrface Caret 
Z-Card by AL S 
ALF 9 ...01ce 
Pl<0$$0 ny IS 
Woza•d · BPO . 
Syne1g1zer Pac .. by ALS 

NEW 
Smatt Mod m'"" 1200 o;· Ha 1;es 
Apph·Card by Personal Cmtr 
Supe r Sill/e r Fan 
Amble r Monilor by US I 

V10l\x unc11on S1 np . 
BO!l8 Ca rd by ALF 

ORDER TOLL FREE! 1-800-854-2833 -­
PRINTERS in stock MAJOR BRANDS 

CA LL FOR BEST PRIC E & FAST SER VICE 

C. 	ITOH PROWAITER 
120 CPS F/T ... ...... . .. . 459 


NEC 8023A . . . . . . . . . . . . . . . . 489 

TRANSTAR 140 


DAISY 	WHEEL ......... .. 1350 

40 CPS 132 COL 


IDS PRI SM 

80 OR 132 .......... .... CALL 


r .c 1 c 
. 

.. 2•9 
. 59 


t89 

.. 189 


159 

139 

119 


79 

.278 


cr,u 
t59 


. t2J 

895 


J6 

. .. 995 

... t69 

.. 239 

CALL 

199 

. .319 

. .559 


. t69 
189 

12·! 

2 

35 


2'99 

.. 11;9 


269 

154 


.. 12·1 

.W9 


129 

79 


69 

189 

I ,9 


CALL

••9 
579 


CALL 
CALL 

7·1 
.179 

. 59 

. 295 


• OKIDATA • QUME • 

• ANADEX • DIABLO • 


Epson MX-100 ­-
MX-80 F/T 
MX-80 


w ith new graphics 


FOREIGN OAOE.!1S lnel11de 1~ nandli119 - shlppeo air 
FREIGHT COLLECT only Crndil cards no1 aa:optoo OQ 
lorergn order.i All equipment lo 1n t.loto')' ct1non5 with 
mMulscturer warranly Opened pr9aui:1s nol re1urn1ble 
R .s1ock 119 lee for returoea mercMlld•so Equ1pmQt11 
sub1eo1 10 price cMnge a"d a•aHbblllly, Retail PrlCes 
dlllarhom malloraerpnc"~ WESHIPTHE SAMEOAYON 
MOST OAOEAS1 Mjn purcha$e $40. D&posil tequired <:in 
all coo·. 
"E•clvt1es cmtaln pr1n1ers & m<>nilors & lare1gn 01ders 

• 	 Built-Jn moun mg lo lwo ~··· Inch lloppy disk 
drives 

• 	 Six Apple compa11ble slo ts lor plug-in 
peripherals • Game paddle 1/ 0 

APPLE SOFTWARE 
BUSI NESS 

Bus1noss Pac ages by Con11n.erua1 
Desklop Plan by V151corp 
V1s1 Fiie . 
V i s1 Cale 
V1s1d 	 x: 
V1s1 Scl'l~dua• .. 
V1s.1 Tr emc1 Vis~ Pl o~ . • 
Word Star by M icro Pro .. 
MnJt ~ erge v M icro Pro , 
S ell Star 
Data Slaf 
C.tllc Siar .. . . _ 
d Base JI by Fox & Ci II r 

Ou1c Screen lor o Ba.se ii 

Sc1een ~·1r11 er II by On Lme 
M;i91 c Wmdow , . . . . . 

a,g-01 Ptan nor Care oy Comsharl! 
Molhe Magic b;· IS M . 
(;rap/1 M ag ic by ISM . .. 
Wall St reo tcr by M tcro Lao .. 

f"-~~G\)~ 
c;P.1 ~';.\.'-

PFS Repo1t [Ne\'J Im proved ) by SP Co1p ,. 69 

PFS c;.,ph b Sol1warc Puo Corp 89 


ENTERTA INMENT 
U -Boa1 Command b~· Synerg1st1c 24 

Robot Wor t>y Muse . 27 

firebug by Muse . . . . . 10 

Casile Wol1onsie1n by Muse .. 23 

Conglomerates Cot11de by Rock Roy 27 

Cnopl1 h er 26 

Pig Pt!"n _. 	 2.3 
Hungry Boy . . . . . 2J 

Elrm1nil 10t by A.d\•an In! t 23 

Go~on . H 

T1mf' Zone , . , , . . . . . , . . . . 79 


CALL OR COMPLETE CATALOG 


, 189 Ci! 
. t84 
18·• 

. 19.4 

. JB4 
236 


19 

B4 


148 

. HG 

. I 17 

.49•1 
. 127 


!}5 
69 

36 

63 

62 


.219 


Clrcle 116on Inquiry card. MAIL T0:1251 BROADWAY EL CAJON, CA. 92021 (714) 579-0330 ­
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ly obtained fro m our ROM on the 
firmware card. (Although it sounds 
complex, the process is implemented 
qui te simply in hardware with a few 
integrated circui ts.) A similar ap­
proch gives us control over the Reset 
vector. 

Note that this use of the interrupt 
makes the card potentially trans­
parent to all other programs using in­
terrupts. As presently implemented, 
however. the card pulls the NMI line 
low and keeps it low until after the 
interrupt-service routine is finished. 
Another peripheral using the NMI in 
the same way would be incompatible. 


. This problem could be solved by trig­

gering the NMI with a pulse instead 

of a constant level. 

Reversing the Swap 
When returning control to the main 

program after NMI service is com ­
pleted, a program must reside in 
ROM that will remain accessible after 
the card is turned off so that the ROM 
swap can be reversed . This is easily 
done by making one page of the 

ROM accessible at the addresses 
alloted to slot 7 (beginning at hexa ­
decimal (700) by the Apple H's ar­
chi tecture. 

Soft Switches 
Depending on the program running 

on the computer at the time, it may 
be necessary for the adaptive-firm­
ware card to turn off the language 
card or to make use of the video 
display, which may involve switching 
from full-screen graphics to mixed 
text and graphics. Both of these 
operations involve the toggling of 
"soft switches" (programmable swit­
ches) in the Apple. 

For the firmware card to remain 
transparent, it is important that 
everything be put back exactly as it 
was before the interrupt occurred. To 
do this, however, it is necessary to 
know the sta tus of everything prior to 
in terrupting the program. Unfor­
tunately, many of the soft switches in 
the Apple cannot be read. They are 
actually hardware flip-flops set one 
way or the other by software's access­

ing particular addresses. For example, 
if the address hexadecimal COSO is ac­
cessed with a read or a write, the 
Apple goes in to graphics mode. Con­
versely, accessing hexadecimal ad­
dress C051 causes the Apple to go in­
to text mode. 

Similarly, the status of the expan­
sion RAM card is determined by soft 
switches. In fact, pairs of address 
references may be used to establish 
the status of such a card . Thus, some 
method must be found for reading 
these unreadable switches. 

Rather than try to read the hard­
ware outputs of the flip -flops, the 
firmware card monitors the address 
bus continua lly and makes a note of 
the appearance of any address that 
falls into the category of soft switch. 
O ne way to do this would be to 
duplicate on the board the hardware 
representing those switches, but to do 
so in such a way that the duplicates 
could be read by the firmware card. 

A better approach is to use the in­
terrupt. Enough of each address on 
the bus is decoded to determine 

-------•++ANNOUNCING+++- -----­

What's Where in the APPLE...PLUS...the All New Guide to What's Where 
Wi lli am F. Luebbert 's Revi sed Edition of the famous App le Atlas 

The orig ina l What 's Where in the The Atlas and The All New Guide are 
APPLE? prov ided more informat ion avai labl e In one 256-page Wire-0­
on the apple's memory than was Bound book for only $24.95 
avai lable anywhere else. Now the 

II you own lhe original Whal's Where in theRevised Edition: Apple? you will wanl THE GUIDE to comple ­
• Guides you - wilh a numerica l Alias and an ment your edilion. This 128-page, Wire-0 ­

alphabetical Gazetteer - to ove1 2.000 memory Bound version contains a ll new material lo be
locations of PEEKs, POKEs and CALLs. 

used with the memory map and alias for $9.95
• Gives names and locations of va rious Moni tor, 

Ask tor ii at your compu ter storeDOS, Integer BASIC and Applesoft rout ines and 

te lls yo u what they 're used for. 


Use the Coupon to Order Direct from MICRO• Enables you to move easily between BASIC and 
orMachine Language. 

Call Toll Free Today 1·800·345·8112 
• Guides you through the inner work ings and hidden On PA 1·800·662·2444) mechanisms of the Apple. 

All Apple users will find this book helpful in understanding their machine, and essential for mastering it. 

r--------------------------------------------------------. IPlease se nd me: 1CMck I VISA Mas1er Ca rd Acc1 I I 

What's Where in the APPLE... PLUS... @ E•plrns I$24.95 
-- the All New Guide l o What's Where I 
__ THE GUIDE @ $ 9.95 Name 

I 
I 

Add $2.00 surface shipping lor each copy, I 
Massachusetts residents add 5% sales ta~. Address I 

Total Enc losed S ___ I 
Ci ty 

MICRO INK, 34 Chelmsford St., P.O. Box 6502, 

State Zip 

Chelmsford, MA 01824 
B·9 ·82 

83 ­ 3.47 

I 
I 
I 

---------------------------------- ----------------------~ 
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0 PRODUCTS FOR THE 
APPLE II COMPUTER Give More Drive To Your 

MACR0-88 8088 PROCESSOR BOARD 
With MS· DOS $ 799 CON 

5699 us 
App le can now run high·speed 16 bit s.oftwnre. 

True muhiprocessing capability 


• 	 In terface 10 expansion memory allows up to 1 Mbyte 
ol memory lO be DIRECTLY addressable using I or 
more DISKULATOAS. Contiguous memory is thus 
avai lable fo r MS-DOS, UCSD PASCAL IV OR CP/ M86. 
Su ppl ied wi 1h MS·DOS . 
Socket on board lo 8087. 
Macro assembler for use with MS·DOS available. 

OISKULATOR 
128k - $795 CON 

$ 599 us 
64K/128 K MEMORY 60AAD FOR THE 

AP PLE - 1he MACRO·MACAOMEM. 


• 	 Disk emulalion software for DOS 3.3, PASCAL AND 
CP/M - comple te dlsk can be downloaded in 20 seconds• 
EXPANDABLE TO 384K (P IGGY·BACK t>oard l. 
Special c ircui try lor low current . 
ln1er· faces to the MACR0-88 lo r contiguous memory 
fo r 1he 8088. 
Info rmat ion on OISKULATOA can be accessed by the 
6502 or 8088 in 4k banks. 
The most f lexible and expandable A•m board for the 
Apple. 
VC·EXPANO and VC·EXPANO 80 for 64k and 128k 
boa rds for Visicalc expansion. 

MACROMEM· l 
S 195 CON 
$139 us 

16k memo ry board for •he Apple 11. 

DOS 3.3 MACRODISK SOFTWARE inc luded. 

PASCAL and CP/ M MACROO ISK options. 


MACAOMEM-2 
$299 CON 
$239 us 

32k memory board for the Apple 11. 

With software fo r rnoving DOS ln10 one 16k bank. 

Second BASIC language can be loaded into 1he second 

bank. 

AAMEXPAND allows ovcrlaylng of programs and 

Storfng or large arrays in 1he memory board · elfec1lvely 

expanding the Apple memory for Applesoft. 

PSEUOOOISK softwa re included. 

VC EXPAND and VC·EX PAND 80 available. 


MACRODISK FOR 16K BOARDS 
$59CDN 
S49 us 

MAC RODISK softwa re turns one o r more rnemory 
boards in10 a disk em ulator , 
F ree with al l Macrotech memo ry boa rds.. 
SAVE,BSAVE. AUN. BAUN. and other commands can 
be made 10/ !rom memory board as ll it were a normal 
d isk . 
Speed of transfer typically 2 lo 10 times that of a 
rear disk. 
Equiva lent PASCAL and CP/M MACROOISK also 
available · Particularly valuab le 10 PASCAL use rs as 
the "second' disk drive in the sysrnm c n be a MACRO­
DISK NO NEED TO BUY YOUR SECOND OAIVEll 
Pascal Macradlsk automat ical ly SCI up on bool. 

VC-EXPANO and VC-EXPAND 80 VlSICALC 
EXPANSION software by Saturn Systems ava ilable fo r 
32k. 64k. and 128k memory boards • e~pansion of array 
size and use with 80 column boards. 

MACROPAINT Parallel Interface 

5 175 CON 

$139 us 


Paral lel INPUT ANO OUTPUT inter fat:e for Apple. 

Compa1ible wi th Apple softwllre and ho rdware. 

Inverted acknowled~e and strobe io r prinlers requiring 

them, 

low Res and Hi Aes Graph ics Dumps. 

An al l-round best pa rallel board 01 best prices. 

Many many ext ra Commands · marg1n, width e tc. 

Also the mo5t a1trac tive looking! 


ACROPEATER - AUTOREPEATBOARO 
S3S CON 
S29 us 

Enables autorepeat on the Apple 11. 

Press a key, hold down fo r a second and ii wil l be 

repealed until released. 

Invaluablc for VISICALC and word processing appli· 

cations. 

Versions for o ld and new keyboards. 

Simple to install · no wiringl 

Cornpa1ible with 01har hardware or software inc luding 

keyboard enhancer. 


DOST j LIT/ ES 
$ 59 CON 
S49 us 

Password pro1ect ion for DOS 3.3 disks. 

CATALOG MODS of all sorts - double catalogs, file· 

type 1.0. mods etc. 

Error instruction modification. 

Prinrnr·dump ut ili1y. 

Editor tor EXEC TEX T Fr LES. 

Mos1 va luable DBneral u1Uhy for APPLE PROGRAM· 

MERS. 


Dealer and distributor inqL1iries most welcome 

App le II Is a tradema rk of App le Compurnr Inc. 
CP/ M is a trademark of Di gital R!l$11arch Corpora1ion. 
MS-DOS rs a 1rademark of Microsoft Consumer 
Produc ts Inc. 
U.C.S .D. is a t rademark of Regents o f the Universi ty o f 

California. 

VC·EXPAND is a trademark of Satu rn Systems LTD . 


, ACROTECH Comput!!r Products LTD Is al•o ~ d1sm· 
hutor for · 

Dualit y Software, Prnmetheus Products, Continen tal Solt· 
wa re, Avan1e Garde Creations, Satu rn Sys·tems, Rocky 
Mountain Softwa re, Xebec. A.L.S. etc. etc. and many 
morn. 

Payment may be made by VlSA. ce rtified check or money 
order. 

MACROTECH Computer Products LTD 
41 16 Grace Crescent 
North Vancouve r. B.C. V7R4A1 
604·986 · 7633 

MACROTEC H Computer Produc ts LTD. is also seek ing other designers or manu fac turers who are in terested in MACROTECH 
Produc ing hardware or software products fo r the Canadian and in ternational markets fo r deal er distribution {Cons idering the 
Canad ian - U.S . dollar exch ange rate this may be the only way for you to get you r produc t to the marke t effectively in Canada!. 

rn 

Circle 277 on inquiry card. 



THIS MONTHS TOP TEN 


TITLE MANUFACTURER LIST NOW 
dBase II /lsh10n -Tate 700.00 499.00 

WordSt ar M1 cr0 Pro •195.00 299.00 
WordStar w /Mai1M erge Ill 1croPro 645 00 385.00 
Supercalc Sorc 1m 295.00 210 ,00 

Pascal MT O Researc h ~ 75.00 425.00 
CalcSla r Mic roPro 295.00 185.00 

CBBO D Research 500.00 420.00 
FMS 80 I Syst ems+ 495,00 359.00 
PL 1180 D Rese~ r ch 500.00 420.00 
Selec t wlSuperspell Select In fo Sys!ems 595 00 395.00 

MOVING UP THE CHARTS .. 
Spellguard ISA 295 00 225.00 
Supervy z E IC 100.00 90.00 
Spellbinder Lex isol <195.00 295.00 
Condor 11 Condo• 595.00 450 ,00 
Mathem agic IS 100 00 90.00 
Condor Ill Con or 995 ,00 750,00 

OSBORNE O WN ERS : rJB,1'... ' 11 Su i +:•11 ,·; 0111i- ... c,1-1f•f·n S1 t!llr)uJr1) Cios~ 1 dllo.. 
M a lhcmaq1.r, rind rrl 11n .,- utn ..·r~ ....-,:i 1t3 Ir· lor thP O'-tJnuw I ~H OlJI .ldver11)r1{1 trncf!'~ 1 

GREAT HARDWARE BUYS! 
C, ITOH 8 SOO Pf\OWRITER '.r na:,nr, '20 CPS'""'''-'' 

't.-.t1' ,•,• Gril~JPHc:S IOCltC 5 •4.:" • 1n(l 11 11 1101' lrrir •1)' •, n fdr" 

~ P.it.ill.-18SGOLlstS7. O(I 5515,00 
S..Jr1ri1 Pri r..t ll,:..lf..~(1 L1s 1J B0:•100 S650 .00 

A pple II packilg e. C11nipll' 0 i Pd .. ..,Cl • ~I 1'11·'11.1( t· .·. ~w 1'1 , ul ''11' ti l,...... : I •t!t•l'>­

1nrtune5 c .:ih'e ~nn ri1,-.dr1n· r. arr' $120.00 
05bo rne P ~ck~ge: OstinrnH r .1t1I· · ti 1 1111•~rr.1l'.., 11 ' . 11 1·, ,-,r 1h;• ,1t1'ni1pr111'•·r~ S40.00 

O~ tir_·r 1r, tM l tJ.rf' i l ti. C~ .-1r;£~~ ,H'r1~•.H 'l1• • )' I r:iS dO IBr...1 ..: P!n . Anu l'~ Ill 1" CALL 

HAYES SMARTMODEM -l 1s1 Uq on $227.00 

...:~ ' SIGN ALMAN MARK I tJir~·t It, ,·1111·~ 1 rr ! ••1 ·1 
~€ Aul O Ans·.·. {!r v.· RS 232 CJOI•_•' I 'S99 .95 

f.1 i ·r 1f"" ~, :j . 1rr: ", •1~~ i. ·1 r r-/.i'·~• ' JFl1'1'-f:. .. 'fir. '. 1 '. ti · ~ ·•i"'' 
:.~ . /~r·~ 1 JL ',' f <r') '/ ;' l '> 1F ',: i:i1 ' o1 1 ....". '." O• • '. 11,' :.,: 1 ·, ·~:. ',· ~ [F' ·, •. 

MORE SOFTWARE HITS •. ... 
., ,CRDSQf l SF O MICROSYS 

'"·r!..i f.t'){,f' t'"::.t·• A' ' " 
~R INHLUGENC E FRtE NOS sn w MICRO -Af ,.,_, .,. ,, ,; ,.. 'Ji.. i'.1\" '• ,.. 
'• ' t:J!• I ~ '; ; ·.r. ~ ~ i ~·~;1j' •,•.::1,•r. 1:1n •Q" '.' J .,,"_tr

" · 
BUS PL~~ SYS 6RA~AM DORIAN 1•<1•.)I .jl• ' t ~. · ti· ST RUCI SYSlE MS 
"O b' ~4 ! :;· •,A•p• 11.!f ' 

,, •.• i. •.•,·· ' 
,,·'· '",,, rh,OIOIT~l RESEAflC~ ~€: .i • C'"' \ •.1 .. 1 

'L ::r .. :.ill, t- )f'' Jr' 8.1 1 ~.· »1 .• ' ... ' o. E " 
,,,

' ;L- ,, MICROPRO SFl \\I OIM .:..-j ,, .'J ' 0·•"' ' ' ,,
' j, . t. ~I , _.•,i:. .'''1'"" ' '·' '·' • " 

.! ' · ' ...•:. .···t '·" l;t! 1~· 1 '· •.t ,,, ..:..· SU P!RSO tl" ,1,Q,\ · [Ji;c ' rECOSOfl •Er ens ' )Lo~! .. ' ")r '' ,,' \1GJJ '.!\ 'd" ...•,•,,_ l'i. ,1~ , ~l1 •1n '•'f .•i,J<,-!.•.t ·~ r '•" ·,r- ·)·.r l •• u:1 f ••~ L h;'l'1 " 'l 
MICROSOFI '" s~~ 'o·'tJ'I ~" :J j(JFIN PLAN ASSOC MARK OF UNICORN MIOW MltAO EK 

'.'q'h Moot ~ l~ •,l r-,. · .: i. H11'>. e.. I ,:,r,')..-'I : I 'I ~ i· J •.:1 J(l'" " FOX & GE LLER !!-·•cir . ' ~ ;w:l1• r" l ~ I ' 
a~ti' " ., , ­,,,, • • ._rl'!"r '.! , ,, " ..~ ' ' •1•;1r ~ "Su•~ 1 · 

"', 

~"··l'l,,.. ··~.. l .1lf1"r• .:::. 1IP~ 1'":' t.•'"l "f 
; • 1·)· I ' .:irPLE 100 1 •••• ;• • ,~.• -' i.-,. r •. ,, ... ~.... I ~ ',' •,tr• 1~ 

ORDER/TECHNICAL HOTLINE: 
1·800·328-2260 
1·612·544-3615 

ORDERING INFORMATION M IL OAOfRS t •· • • . , '•.:· 
""t•1. 1·~.; :l·1 .. , Y'l N1•"r. ~, • .i· .,•• ,..rt T-· · .1··· .·.1·1. ' fl. 

• •'] :: .J'~ '1 • '"'·l ; ' , • J ,... '1 ,., ~· 1'• ' ' .to 

I' ' 't' 'I' r "' , '.,.,
• ·-· • ··"'·;', r.. •',... ·: 

; ; Data5ource Systems 
, r 1 "' . 0 - Box 3 5 007 M I NN E A i:>OLl_S_ 5... <> 3 s 6-,- ___7_9_0_7__, M_N_... 5......""''--- 2---9-4_4 

whether the current address is a soft­
switch reference. If it is, the lower 
byte of the address is latched and 
used to generate an interrupt. The 
interrupt-service routine then ex­
amines the latch to determine the 
ident ity of the soft switch and saves 
the information in memory on the 
firmware board. This approach 
allows a much greater number of soft 
switches to be monitored and at the 
same time suggests a unique way of 
generating the interrupts that relate to 
the main business of the card, as 
discussed below in oticing Input. 

Split Addresses 
Because the 6502 always executes 

one more instruction before respond­
ing to an interrupt, when two critical 
address references occur together it is 
possible that one of them would be 
missed. This could be solved in hard­
ware by using a pipeline, but that 
complicates the hardware somewhat. 

In order to keep the hardware 
simple and streamline the software 
service of the interrupts, the firmware 
card checks in software for double­
address references when this seems 
possible. Admittedly, this is not a 
foolproof approach - routines could 
be written to fool the card - however , 
the probability of such exceptions 
seems quite small . 

Noticing Input 
Given that the firmware card can 

respond reliably and transparently to 
requests for input, what is the best 
way to generate those requests? One 
method would be to have the card 
generate the interrupts whenever you 
activate a switch. Unfortunately, if 
the computer happens to be wri ting 
to disk when you act ivate the switch, 
data will be lost. 

By including the address hexa­
decimal COOO (the keyboard data­
input address) among the soft-switch 
addresses that produce interrupts, the 
computer itself will generate the inter­
rupts whenever it checks for input 
from the keyboard. Then any check 
of the keyboard by the main program 
will tum on the adaptive-firmware 
board and let it check the special 
source of input, such as the user 
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Buildyourown computer for $79.95 

.I 

/ 

The Sinclair ZX81 personal computerkit 
Imagine building your own computer 

for only $79.95! 
Thai' exactly what you can do with 

the ZX81 ki t. It comes with all the parts 
you need and complete diagrams and in­

di splay. and r<rndom number generator. MasterCard or VISA ready. 
These numbers arc for orders on!}'. [ f 

you just want tnformation, please write: 
Sinclair Research Ltd.. 2 Sinclair Plaza. 
Nashua, NH 03061. 

i\1 ,\ 1 L TO: Sinclai r Rrsearcl1 Ltd .. 

tructions for putting it toge ther. All you 
ha ve to supply is soldering iron , solder, 
and a screwdriver. Plus. of course, a little 
bi t of work. 

The Z\,' I ca n be expanded wo. You 
can increase the memorv from 11\ to 161\ 
with our tl lcmor\' :vl od u°Ic for $·i9 .95. 
And you gel a cornprehen ive manual 
that completely documents the capabili· 
Li es of U1 e ZXS I, and teaches program­
ming from the ground up. 

In short. you get all the featu res that 
ha\'e made the inctair ZX81 the fas test 
selling per~on;i l computer in the \\'orld. 
And you get the sati fac tion and fu n of 
bu il ding it yourself. 

One Sind~ir Pl ~ia . :\•shu• . i\ 11 03061. l 
PRICE' QTi' \\\Ol.: '\T 

But you get a lot 1nore than several 
hour of kil ·building fun . You al o get a 
surprisingly powerful personal compL1ter. 
The ZX81 hooks up to any TV for a 32 -
character by 24 ­line di splay (we provide 
the connecting cables). You can also use a 
standard cassette recorder to lore your 
programs (again. we provide the cables). 

Most important, yo u get a BASIC pro­
gramming language that's powerful 
enough to challe nge and interest the 
most experienced programmers. The 
ZX81 can handle multid imensio nal string 
and numerical array . IL has full mathe­
matical functions accurate to eight deci­
mal places. Single-key entry for every 
command. Svntax error detection, de­
bugging codes, and easy editing. Plus 
features that are id eal for creating games, 
uch a 20 Rraph ic symbols. continuous 

A few years ago, this kind of computer 
pOll'cr was simply umn·aila ble to the 
indi v[clual. Even today. most personal 
computers are too expensi\' e to buy for 
personal use . 

But the ZX81 kit can be yours for 011 ly 
~' 79.95. Take ach·amage of this unique 
offer today. To order. Tnd l h eoupon 
along with a cheek or 11101u'y order. Or fo r 
fas ter deliven·. call our toll·free number 
and use vour \fasterCard or V lSA. 
To orde.r call toll free: 800-54 3-3000. 

Ask fo r operator .ii509. ln Ohio c;i ll : 800· 
582- 1364: in Canada rnll: 5 l:F72fH:-lOO. 
Ask for operator !f509. Phones open 
2·t hours a cby. 7 davs a \\·eek. l-!a\'C your 

I. 

B· ____ ::-:. ta~ ... _-'~__ 

~incl:1ir lt.·dmulngy i:-. ~1 1 -.q il\' :Jll;~bl i: ra T1mc._·x.1 ~md;ur 
COlll lHUCT~ 1mdtr ;- lin· nst· frorn Sim:bir Hi.:~t·;u-rh Ltd 

sinc:lair 

I 

I 
I 

\ 

I ZX81 Kit S79.95 ! 
I 161\ Memorv 
i ll.-fodule · $49.95 

I 

I 
IShippi ng and 

1 Handling $.J .95 $.J .95 I 
I 

1·u.s. doll;irs TOTAL 



p 
TURNS YOUR OLYMPIA ES101 OR REMINGTON 210 TYPEWRITER 
INTO A LETTER QUALITY ~ INTER FOR THE APPLE II COMPUTER 

of your office electronic typewriter. The 0101 Interfaces to the Olympia ES100, ES101, ES105 and 

requires only one card, the cable is included. I nstal­ Remington 210, 220 electronic typewriter, 

lation-simply plug in! No jumpers to set and no 

soldering necessary. 


Suggested retail price $349.50. F 

switch. This has the net effect of in­
serting a few lines of a special transla­
tion program (from the firmware 
card) into the input loop used by the 
main program. 

With this arrangement, the switch 
input may be monitored in an effec­
tively continuous fashion, or at least 
as continuously as the keyboard is 
monitored by the main program. For 
an input-loop cycle less than a milli­
second, the difference between this 
approach and the switch-generated 
approach is not likely to be perceived 
by most users. Most important, th is 
approach eliminates the need to 
worry about in terrupting the pro­
gram during disk accesses. 

Separating Work from Play 
You will sometimes want to use the 

input switches to simulate keyboard 
input (which causes the input 
algorithms to be triggered), while at 
other times you will need the switches 
for game playing. How can the firm­
ware card know whether to treat the 

switch activation as a keystroke 
(which would activate an input 
routine) or as a game-switch activa­
tion (which is just passed through to 
the game 1/ 0 address)? 

The solution is to add the switch­
read addresses , such as hexadecimal 
C061, to the set of addresses which 
generate interrupts and enable the 
card. The firmware card then checks 
to see what address reference it was 
that enabled it. If it was enabled by a 
call to the game switches, the user 
switch is treated as a game input. If 
the firmware card finds it is being 
polled for input from the keyboard, it 
will activate the appropriate input 
routine For the user. Thus the card 
automatically switches back and 
forth between keyboard and game­
playing modes as required by the pro­
grams. 

Even programs that do not ca ll for 
any use of the keyboard , however, 
may address the keyboard location. 
For example, the BASIC interpreter 
checks the keyboard with nearly 

every command to see if a control C 
has been pressed. 

Because the BASIC interpreter can 
access the keyboard many times bet­
ween accesses to the game paddles 
(once for most of the instructions it 
executes) the firmware card requires 
256 consecutive accesses to the 
keyboard without an access to the 
game switch or paddle before it will 
leave the game-playing mode. If the 
computer program is checking for in­
put from the keyboard, this occurs 
rapidly; if it is checking onJy for con­
trol C, the game-mode dropout will 
rarely happen. 

If the above technique is used to 
defeat calls for control C, how would 
you ever be able to get out of a 
paddle-based program that was 
designed to use control C as its exit? 
The firmware card has an automatic 
game-mode dropout timer built in. If 
you don ' t hit the switch for a certain 
interval (de termined by the stop-time 
option), the card automatically drops 
out of the game mode. 

Dealer Inquiries Invited. 2372 A WALSH AVENUE, SANTA CLARA, CA 95050 
'"Apple 11 is a trademark of Apple Compute rs, Inc. TELEPHONE (408) 727-6704 
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Of cou rse Percom diskette drives for the IBM Personal 
Computer fit right in. They fit right outside your Personal 
Computer. too . And they·re fully compatible, providing the 
same full double-density storage capacity. 

But just as important, Percom diskette drives also fi t the 
same high standards set by IBM. 

At Percom we've been making disk storage systems 
since 1977. We bui ld quality, high-performance disk drive 
systems. From proven design through quality inspections 
that include 100% two-day operational tests. And Percom 
dealer support ensures competent after-sale service. 

So expect more from Percom . You won't be 
disappointed. 

Percom disk drives for the IBM Personal Computer are 
available in 40-track sing le- and dual-head models, and 80 ­
track single-head models. Call or visit your independent IBM 
Personal Computer dealer - and fit righ t in with Percom. 
For the names of dealers carrying Percom products for your 
Personal Computer call toll-free 1-800-527-1222. 

PRICES ANO SPECIFICATIONS SUSJECT TO CHl\NGE WITHOUT NOTICE for my IBM Personal Computer. Rush me free literature. I ISend'" PERCOM DATA COMPANY. h1c . Ocpl 2·BOI 
n220 PAgem1ll Road. Dallas . To•a• 752~ 3 

II 
I name I['1EfillUM) 
I 

I I 

stree1 I 
PERCOM CATA COMPANY . INC . Ctly s1a1e IIl112f'\ PAGE,.~ILL AD • DALLAS T 752-tJ • f2t .! ~ 10 '70b1 

I zip phone number I 
IBM and IBM PERSONAL COMPUTE R a1c 1radcmarks ol lntcrna11on;il Bu~oncss I 1n1end 10 add a hard-disk syslem 10 my compu1er 0 yes n no., 


MA IL TODAY'
ach1nes Inc \ 
PERCOM 1s a trad 111a1k ol Pe<com Dal.i Company lnr· ~-------------"' 

Minimum system requirements are an IBM System 
Unit w1lll 16 Kbytes of RAM and 5 ' ,.. Diskette Drive 
Adapter Drive models supported depend on DOS 
used. An opt ional cable ava ilable from Percom is 
required fo r external (add-on) drives. 

,--------------...
/ Yes . I'd like 10 know more aboul Percom dis~ette drives \ 
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SUPERBRAINS 

SUPERBRAIN OD 64K 

List $2995 .. .. . only $2449 	 Z-8948K 
List $2895 .... . . only $2099 
Z-90 64K DD 3195 
ONLY $2489 COMPUSTARS 

Available to Dealers 
ADVANTAGE 

NORTH STAR 

Minicomputer 
Performance 

Green Phosphor 
Options: 
Graphics + CP/M 
List . . . . . . . . $3,999 
Only ...... . $2,989 

.7'"'''* Monitor Green Phosphor $114 

TERMINALS Z-19.. .... ... .. ... .. ... ... ........ ..... .... ...... ... .. $638 
INTERTUBE ill Super Smart . . . . . . . . . . . . . . . . . . $710 

EPSON 
MX-80 FT... . . . .... $598 
MX-80 ............ $474 

MX-100 . . . .. . . . ... $749 

ANADEX 9501 ... . .. . .. . .... .. ..... . ....... ... $1290 

NEC Letter Oual Friction & Tractor . . .. ....... . .. . .. call 

ZEN ITH printer Z-25 list 1595 only . . .. . .......... . $1256 

C. ltoh F10 Letter quality 	 ........ $1449 


..................... 
 11 •••••••••••••••••••••• 

.._..ATARI o 

ATARI 400 . .. .. .... . List $399 . .. . . . ... only $340 
800 .. .. .. .. . . List $899 .. . ... . . . only $675 

Wonderful Games-Education for your fami ly 

Main Frames-S-100 . . . . . ... .... . . . .. . . . ..... . $200 up 
Advanced Micro Digital Superquad Sing le Board Computer 
with Z80 64K and FDC . .... . .. . ..... . . .. ......... $749 
Dual 68000 CPU S100-Super Fast - Save .. . ... .. . . . CALL 

AMER ICAN SQUARE COMPUTERS is organizing a 
Wor ld Wide Assoc iat ion of Compute r Dea lers. Open a 
Store or Start Work Out of Your Home! We Charge NO 
FRANCH ISE FEE! (Ou r Competitors charge a FRAN ­
CH ISE FEE of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started MAKING MONEY 
by HELPING PEOPLE to put COMPUTERS to WORK. 
Wri te o r Phone today. 

TELEVIDEO TERMINALS ... 910 $518, . . . 925 $718 

GODBOUT COMPUPRO 

Super Sixteen 8085/8088 is the fastest combo 8/ 16 

CPU. LIST . . . .. . . . . . $3904 ... . . .. . . Special $2873 


SEATILE'S 

16 bit COMPUTER is here! 8 MHz 8086 CPU the fastest 

S-100 computer! 128K Static RAM , DD Disk Controller, 

22-slot Main Frame, 86-DOS, #2 128K 

LIST ... . . .... . ... $4185 .... . ..... . . ONLY $3349 

#1 As above but 64K LIST .. . $3190 . . . ONLY 2649 


CALIFORNIA COMPUTER 2210A 

LIST $1995 ....... ... . .. . . . ..... . . ONLY $1722 

ZBO , 64K, 1/0, Disk controller+ CP/M . 

Model 302 is the larger system: 2.4 Mb 8" ZBO, 64K, 

and optional OASIS, CP/M, or MP/M operating system. 

LIST . . .. . . .. .. . . $5295 . ..... .. ... . ONLY $4674 


............ ............... .. .................... 

SYSTEMS GROUP SYSTEM 2800 
Runs CP/ M or OASIS. Supports single user & multi ­
user & multi task . Up to 5 megabytes with 8" drives. 
Optional 10-megabyte hard d isk .Optional tape back 
up #2812 $5035 ... . ........ . .... ONLY $3775 

.................................................. 

TARBELL'S 
Empire !&II have two 8" disk drives. The I is single 
sided. the II is double sided. 

FREE Business Software 
Empire I LIST $4888 ..... .. . . Only .... .. . . $3666 

We sell The Finest Hardware 	 We sell The Finest Software A 
AMERICAN 	 COMPUTERS
SQUARE 

919-889-4577 4167 Kivett Dr. ~ Jamestown, NC 27282 919-883-1105 
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NORTH STAR Horizon 2 

2-5 \1.' ' Disk Drives 
64K Double Density 
Factory assem. & tested 
Factory guaranteed 

A few left 
Low Price only 

$2499 

Powerful North Star BASIC Free 
Superb for Business & Science 

HORIZON STANDARD IS NOW HRZ-2-64K QUAD 

Factory Assembled & Tested List Only 
Horizon-2-64K-Quad . . . . . . . . . . . . . $3599 .. $2689 
Horizon-1-64K-QHD 5 ..... . . .. .. . $5999 . . $4559 
Horizon RAM ASM . . . .... .32K=$424 64K=$594 
Big Sale on Multi-User Time-Sharing 
Engl ish to Basic Translator. . . . . . . 
North Star Hard Disk 18 Mb .. . . . .. 
North Star Time Sharing Multi User 
Zbasic 2 to 5 times faster! . . . . . . . . 
Secretary Word Processor . . . . . . . . 
Word star Word Processor . . . . . . . . 
Floating Point Board . . . . . . . . . . . . . 
Oasis Multi·User Software . . . . . . . . 
CP/M for N * Extra features . . . . . . . . 
Micro Mike Software .... ... . . . ... 
Ecosoft Accounting MICROSTAT 
Pascal·80 . .. . . ..... . .. ... ...... 
Extra Prec ision Basic . . . . . . . . . . . . 
Northwood . . . . . . . . . . . . . . . . . . . . 
Mailmanager ... . . . .. .. . .. ...... 
lnfomanager . . . . . . . . . . . . . . . . . . . 
General Ledger . . . . . . . . . . . . . . . . . 
Accounts Receivable. . . . . . . . . . . . 
Accounts Payable . . . . . . . . . . . . . . . 
Inventory . . . . . . . . . . . . . . . . . . . . . . 
Order Entry . . . . . . . . . . . . . . . . . . . . 
PROPAC . . . . . . . . . . . . . . . . . . . . . . 
DOS+ Basic 5.2. . . . . . . . . . . . . . . . 

call 
$99 

$5375 .. $4568 
call 

$350 . . call 
$99 

$296 
$399 . . $339 

DECISION I 


"The IBM-360 on the Z-80 & S-100 BUS!" 

Sixteen Programs running simultaneously! Free CPM, 
Microsoft BASIC and WORDSTAR with Complete 
system I 

LIST ONLY 
DECISION 1 65K Sia lie + 8" Dish . . . . . . . . . . . . . . . . . .. .. ..... .. $4375 3377 
DECISION 1 + 65K S1;i1lc + 2 - .• Disks . . .. .. . . . . . . . . . . . . . .. .. . . . . 4195 3U9 
DECISION t + 65K Static+ 5" Disk+ SMB Hard Disk .... . .• . • ,, . . ... 5990 4784 
DECISION t 3 user 195K Sta1 lc + 5" Disk 5Mb Haid Dis + MlCRONX Bn35 6428 
DEC1SION1 -Z-80 1r'O =Power ................ .. ............ 1725 1294 

MORROW 8" Disk 

Discus 20 + CP/M 600K only $834 
Discus 2 + 2 + CP/M 1.2 MEGA B $1074 
Add Drives 20 =$599 2 + 2 =$795 
Discus 20-dual + CP/M Only $1384 
Free Microsoft BASIC from MORROW with Discus 
system or hard disk 

SAVE . . call 
$230 

M-26 MORROW Hard Disk SAVE . . call 
26,000,000 Bytes!!$265 List $4495 . . .. . . On ly $3394 

$600 . . $515 Free CPM + BASIC 
$50 M-20 List $4795 .. Only $3835 

$199 .. $179 M·10 List $3695 .. Only $2955 
M-5 List $2495 .. Only $1994 $299 . . $224 


$399 . . $349 

$499 . . $429 

$499 . . $429 

$499 . . $429 

$499 . . $429 Vl/0-1 - with interrupts 


FDCII Disk Controller $499 . . $429 
20 slot motherboard$1499 .. $1274 

27 
List $3795 ....... ... ... ......... .. ...... .. .... ... . Only $2839 


Without front panel as above only $2716 

Front Paneless Recommended for Business 


lnterSystems 

Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front Panel 

Save on Memory and Programs 

Sys1ems Momory 64 K A& T .. .. . $459 Corvus Hard D isk . .. . .. ....... SAVE Cat Novallon Mod<>m . . ........ $169 Which Computers are Best?- FREE. 

Systems Memory 64K Bank . .... $555 SSMV1deo BRDV83 k1l ........ S361 Memory Merchant 16K .. .. . .• .. $159 Insu red Shi pping at Low Rates. CaH 

M1croangelo ........... .. ..... $965 Speclrum Co lor ASM .. . .. . .... $326 For Lales l Pri ces, Deta ils. We Beal 


A 
Advert ised Prices. 

Factory Guarantees Ex,,.rl Advice 

AMERICAN COMPUTERS
SQUARE 

919-889-4577 4167 Kivett Dr.~amestown N.C. 27282 919-883-1105 
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Emulating the Keyboard 
For the entire firmware card to 

work effect ively, it is necessary that it 
be able to make the compu ter th in k 
that its output is actually coming 
from the keyboard itself . The most 
straightforward approach , which is 
characteristic of most other emu lator 
ca rds, is to disconnect the keyboard 
from the main computer and plug the 
emulator card directly into the key­
board plug on the Apple II mother­
board. In order to allow the key board 
to work under this scheme, the 
keyboard would be plugged into the 
firmware card. However, this ap­
proach requires that the bottom of 
the computer be removed to provide 
access to the connectors. Installing 
the card in th is manner is a rather dif­
ficult and time-consuming procedure. 

A n alternate approach is to tap into 
the 110 decod ing by removing one of 
the decoder lCs and subst itu ting a 
jumper to the firmware card. T he 
fu nction of the missing device can 
then be performed selectively by the 
firmware card. When appropriate, a 

signal that would ordinarily enable 
some element of the 110 section of 
the Apple may be diverted to acti ve 
memory on the firmware card. In 
particular, we can arrange to have 
location hexadecimal COOO decode an 
address in memory on the innware 
card; that is , when the computer tries 
to read the keyboard, it in fact reads 
whatever is placed into that location 
on the firmware ca rd . 

This offers a few advan tages. First, 
this arrangement makes ins ta llation 
f the firmware card much easier 

because the bottom of the computer 
need not be rem ved. Second, if it is 
designed so that the rearrangement of 
the decoding occurs only when the 
card is turned off, the keyboard latch 
and strobe arrangement will be left 
intact and will function in the norma l 
fashion when the card is turned on. 
(This allows the ca rd to directly read 
the keyboa rd and pass any keyboard 
input through as well. ) Third, this 
technique allows the firmware card to 
in tercept references to the game­
paddle ports, thus allowing the card 

PUT YOUR APPLE TO SLEEP 
Plug HIBERNATOR into your APPLE power socket 
Plug Real Clock int o APPLE slot Se t ALARMCLOCK Interrupt Mode 
Power OFF - your APPLE will WAKE UP (after sleeping for 
m1 lhs conds to mont.hsl Boot up Execu e your progn1n1 
and 1 you wi sh, go bac_k to sleep ag~m e.t.c 
Your APPLE consumes NO J19wer wh1I :.sleep NO over-heatir19 

HIOEANA. TOR 

.....r - -;;.._______ _. 
I 11\ 11' 11\ 

RH10fE REMOTE ~AN1JAL 


T TL SWITCHES 


HIBERNATOR + 
' AUXILIA.RY AC POWER OUTLETS 
' LED STATUS INDICATORS 
• CONTROL FROM: AEALCLOCK, 

TTL/SWITCH INPUTS, 
MANUAL/SOFTWARE 

• OPTIONAL .AC LINE FilTER 

·· · ·- . 


STANOAflO ~· 

IMI AEALCLOCK 
• FOUR INTERRUPT MODES 
• PER IODS FROM MILLISECONDS TD MONTHS 
• APPLESDFT/INTEGER COMPATIBLE 
• AUXILIARY CONTROLS CONNECTOR 
• MACHINE LANGUAGE DOCUMENTATION 
• REAL TIME RESOLUTION 1 M ILLJSECOND 

H1berr1otm· $79 ReeilClock S 180 Purct1.u!::.l!d t ether $.259 (Acid $12 ur AC L1fl~ F1lt.l:!r J 

Hibernator S. Ren?Clrn::k nl50 ava1lab!e 1n 0:1t lur1n 

Pr1cit? mclude-s De:mo d1sll. w1tr1mun1J lin'-1'11 ::;attw,1rl! 1"1J)1Jhc:.1":.mr••• A•,•;1~''''* ~· ln~trut:c.1un M~Y\<.>.:-, 
ln~t.ruct1o•i Monwl '"""il•labie s cp...1r11 w1.., $I 0 [rh•c1 11.. t.•hl~ •rom Rea1C~lt.1 ~1urc:h. 1 ·.~· I 
WARRfoNTY ONf Y[A.R on LABOR i>OO PM!TS 

TO OP.DER Pl("<J •t!scind ca!ioh•e!r sc.h~i:.., ~·~1' 11n!oror n~r,;;on> "~· .. U·•t,.•. 11'...:t: ~ .,",·, :..,,., ru cl•·.1:­
V and ,,.1asterCerd00!11f'-r: Sh•~m,...,[1&1ns1,al"'C['1nU S .1t1d$!"1 c~.,,,.t. •iknt!iild!lC.~1!:....!lestu • 

SAVE 55 ti~ el'\C:IO~!flg -.J'' r; 1u1 ..... tn yt;"r order orquatP rt.!• 118:3 

INNOVATIVE MEASUREMENTS INC. P o. Boo 3879. Son Clo....,.:o. CA 926?2 fol . 17141 493.2174 
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to do game-paddle emulation. 

Paddle Emulation 
If we want to allow the user control 

over the paddle input, some mechan­
ism must be provided to simulate the 
game paddle . The most s traightfor­
ward method would be to install a 
variable resistor in the game slot that 
could be controlled by the firmware 
card, but this approach is fairly 
hardware-intensive. By carrying the 
substitution of memory for I/O one 
step further, however, it is possible to 
gain software control of the values 
obta ined w hen the game paddJes are 
read. 

T he Apple's 100-kfl potentiometer 
inputs are read by means of timers . In 
normal operation, the posi tion of the 
game paddle is read in the following 
fashion: the X register is loaded with 
the paddle number; the Y register is 
Llsed as a counter. T he process begins 
by se tting register Y to 0. The NE555 
timer is then triggered by a reference 
to address hexadecimal C070. The 
processor then goes in to a loop, in­
crementing Y and checking address 
hexadecimal C063 - X (where X is the 
paddle number). When the timer runs 
out, it clears the most significant bit 
of hexadecimal address C063+X . 
When this is detected by the loop, the 
program exits the loop and uses the 
value of the Y register as the paddle 
value. 

With the firmware card, there are 
two ways to program the game­
paddle value that is read by a pro­
gram ru nning on the computer. The 
first method (used by paddle modes 8 
through 15) begins by disabling the 
decoding so that each ti me the com­
puter addresses hexadecimal (063 +X 
it gets an address in the memory on 
the firmware card instead of checking 
the actua l hardware swi tch. The firm­
ware card simply increments one of 
its own coun ters and then passes con­
trol back to the paddle timing loop . 

After the fi rmware card has been 
accessed the desired number of times 
(i.e ., the value in the Y registe r is 
eqllal to the desired value), the most 
significant bit in memory rocation 
hexadecimal C063 + X (in th e 
firmware-ca rd memory) is set to 0, 

http:AUXILIA.RY


No. 4 in a series ol 
sohware markermg bulletins How To SELL MORE SOFTWARE lrom Prompt Doc , Inc. 

A one-day sem inar on Writing 
User Manuals Th at Sel l 

You know better user manuals sel l more software, but how do 
you make better user manuals? How do you identify just the right 
detai ls 10 motivale prospective users to buy? How do you organ­
ize these details into a sequence that makes sense to first­
time users while it provides ongoing reference to veterans? How 
do you format and pac kage a manual so it's att ractive enough 

to get attention yet clear enough to be readily understood? 

And, how do you do all th is at a pace that keeps up with your 
product re lease schedule? This seminar has the answers. 

If you're an individual software aulhor or a software company 
1n the business of publis hing or se ll ing software, or if you'd like 
to be, you can benef it from this seminar. Unlike seminars lhat 
concentrate on the academic do's and don'rs of technical 
writing and lormatting, this seminar gets down to the business 
value of the user manual as a ma rketing and sales tool thal helps 
you get more users and keep them. 

Developed and conducted by software marketing 
professionals with over 50 yea rs of co llective expe­
ri ence in writing software manuals for the commer­
cial market . this semi nar is loaded with lacts and 
ideas on lhese sub jects: 

Manua l Design 
How to make content , orga nizat ion, page layout. 

and docu men I lorm at work to your sales advantage 
wi thout spending a fortune. 

Tra ining vs. Reference. Can one manual do both? 
How to implement the techniques of tutorial writing 

into a well organized reference formal that provides 
easy access for la ter questions. 

Packagi ng That Cont ro ls Poi nt of Sale 
How to make your manuals work for you at the 

point of sale to he Ip the d ealer present your software 
in its most competi tive light-both on the shelf and 
on the demonstration machine. 

Automated Manual Writ ing 
How to let the soltware document itself wherever 

possible, and how to use word processing sys tems 
e!lectively to obtain maximum value from au lomated 

publishing tools . 

Pro111~tDoc® 
B33 We•t Colorado Ave n ~e Colorado Springs. CO 80905 

Sem inar Manual See our software ad in this issue. 
All atlendants wil l receive a detailed 

"How To" manual on writi ng and pro­
How To Enroll 

ducing user manuals for commercial Please reserve sea ts in (c ity) _ _ 
use. Many past a1tendan1s have pra ised seminar on (date)___ 
the manu al and other handout materials Please check appropriate items: 
as being worth the price ol attendance _ My check is enclosed for $________ 
by themselves. _ You may charge$_ _ to my Master Card _ _ VISA _ 

Schedule: account number _ __ which expi res on _ 1 98_ 
October 5 New York November 2 Denver Signatu re_ 
October 7 Allanta November 4 Seattle Names and Titles of Registrants: ___ ____ 

October 19 San Francisco November 16 Dallas 
October 21 Los Angeles November 18 Chicago Company Name 


Maili ng Add ress & Telephone_
Only $145 Wit h Our Guara ntee 
Price includes lunch and ma teria ls. We oiler a 1 0% 

Tuition Refund Guaranteed iscount for companies sending more lhan one person. 
If you aren'I sa tisfied this seminar is everything we say ii is , 

Get Details Today! iust tell us in writing why you're dissatisfied, retu rn the seminar 
Space is lim ited so make your reservation now. Use manual, and we'll send you a full tu ition refund. 

the coupon to en ro ll now, or to get enrol lment details , Ask About Our Other Services 
simp ly call Michele Keplinger (303) 4 71-9875. ( ) Send information on oth er seminar offerings 

( ) Send information on in-house seminars 
( ) Send information on the Prompt Doc structu red 

documentation service 
) Send information on lhe Prompt Doc Manual Maker 

softwa re package 



and control is again re turned to the 
paddle timing loop . The loop detects 
the most significant bit (thinking tha t 
it is seeing the timer flag) and exits 
from its loop, carrying with it the 
value for Y tha t the firmware card 
wants it to have. This approach has 
the advantage that it will work no 
matter who writes the timing loop 
and what registers are used fo r 
counters. It has the disadvantage, 
however, that it can actually slow the 
program down by interjecting addi­
tional instructions into the otherwise 
very tigh t timing loop. 

The second method (used by pad­
dle modes 1 through 7) takes advan­
tage of the fact tha t most of the pad­
dle timing loops examined (both in 
software writ ten by Apple Computer 
lnc. and in other packages) seem to 
use either the X or Y register as a 
counter. Because this is the most 
convenien t method for doing paddle 
ti ming and allows the highest resolu­
tion, it is reasonable to assume that 
one of the two registers will be used in 
most or all sof tware paddle timing 

loops. 
Based on this assumption, the firm ­

ware card immediately checks the 
values of the X and Y registers when 
address hexadecimal (070 is first ac­
cessed. lt then re turns con trol to the 
loop and allows it to complete one 
cycle . When the loop accesses address 
hexadecimal CD63 +X, the firmware 
card is aga in activated . It then checks 
registers X and Y to see which of the 
two registers has changed. The pro­
gram assumes that this is a coun ter 
and then loads the desired paddle 
value into tha t registe r, sets the most 
significant bi t in address hexadecimal 
(063 +X (in the memory on the firm­
ware card), and returns control the 
Apple paddle timing loop . 

The loop immediately discovers 
that the most sign ifican t bit is set and 
breaks wi th the va lue in the register 
as the "paddle timer value." In this 
manner, the software routine can 
very quickly inject any paddle va lue 
into any program. If software is 
discovered that uses other registers, a 
more complicated search routi ne can 

be used to find the proper register to 
"s tuff' (store) with the desired paddle 
timer value. The end resul t is that in­
dividuals using only a single switch or 
other alternative input techniques can 
control paddle movement , through 
the firmware card, for games, draw­
ing routines , and other software ap­
plications . 

Where Is the Top of Memory? 
A drawback of the 1/0 RAM ap­

proach is that the address hexa­
decimal CODD becomes an elemen t of 
RAM, which could foo l an operating 
system trying to find the top of 
memory. This does not happen wi th 
DOS, but it does happen with Integer 
BASIC in ROM, if that language is 
started with control B. The solution 
in this case is to specify HIMEM. The 
problem doesn 't arise , however, if the 
disk system is used. 

Cassettes and Interrupts 
The cassette-input address hexa-

COMPUTERS 
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Welcome to the third dimension 


. /v'--· 
'· .. 

in computer-aided graphic design. 

Introducing The Space Tablet'" 
from Micro Control Systems. The lirst 
three-dimensional spatial d ig itizer 
compatible with Apple II'" and IBM 
Personal ::::omputers. 

The Space Tablet lets you inter­
actively record x, y and z coordi­
nates of any object - even one that 
doesn't really exist -then allows 
you to manipulate any or all of those 
coordinates with the push of a but­
ton . A fast, practical way to play 
"what if?" in any design situation. 

What 's more, specially written 
software allows you to rotate and 
rescale drawings instantly-or 
even compose one drawing from 
several components. All at a 
fraction of the price you 'd expect 
to pay. 

Applications for The Space 
Tablet are truly unlimited. Design. 
Engineering . Architecture. Science. 
CAD/CAM. Graph reading . And so 
much more It can even be used as 
a two-dimensional digitizer. 

Circ le 420 on inquiry card. 

Apple II • 
IBM Porsonal 
Computer• • 

J Ails Space Table! 
(soltwaro Included) $475.00 

4 Al<ls Space Tablel 
(soltwarn included) S595.00 5595.00 

VISA. MoslerCard and C.0 .0 .' s accepled. 
CT re5iden1s add 7.5% Sa lesTax . 

'Minim•! Conf iguration: 4aK, ApplesoH, DOS 3.3 
"" Minimal Configuration : ti4K, Game paddla adapler, 

colorlgrophlcs adopter 

.\ pp e and Appia 11 are TrudcmarKs ol Apple Comoulo r 111c 

Let us help you enter the th ird 
dimension in graphic design . Call or 
write and we'll tell you how The Space 
Tablet can work for you . 
Micro Control Systems, 
230 Hartford Turnpike, Vernon, CT 
06066, (203) 872-0602. 



decimal C060 is one of the addresses 
that would generate an interrupt. 
Because the cassette-input routine is a 
critical timing loop, interrup ts make 
the adaptive-firmware card incom­
patible with the use of cassettes; 
therefore, don't use the card in a 
cassette-based system. The problem 
doesn' t exist with a disk system. 

Serial Processing and the Disk 
The current version of the card per­

forms serial processing using the 6502 
and a software routine. This general­
ly requires a direct-interrupt capabili­
ty in order to implement the timing 
necessary to handle the serial input 
data. A direct-interrupt capability, 
however, can interfere with disk ac­
tivity and could be catastrophic if it 
occurred during a disk-write routine. 

A flag is provided, with the serial­
inpu t routine , that is set to READY 
each time the card is enabled and is 
set to BUSY whenever the program 
exits from the card. As a result , input 
is only allowed to the card when the 

WICAT 

minicomputer 
performance at 
microcomputer prices 

System 150 This popu lar and powerful 
desktop computer is well suited lor 
business. scien tific. or engineering 
applications l1s IEEE MULTIBUS"' 
structure and optional IEEE 488 
1nstrumentaJion interlace allow a wide 
vanery o l penpherals to be used 

System 100 This high performance 
companion o f lhe System tSO can be 
expanded to 32 intelligent ports and large 
capacity SMD disk drives 

Software Concurrenl's integral "' 
database and menusystem greatly 
accelerate !he developmen1 or appl1cat1ons 
Full UNIX" System 3 wit h no 
compromises 1s ready 

Concurrent can discuss you r needs and 
help you select lhe proper configuration. 
Please wfl te or call (513) 281-1270 

card is active and the disk, therefore, 
is not. This still leaves a slight 
possibility that serial-inpu t data 
could come in immediately after the 
flag is set to READY and the card is 
shutting itself down . A direct inter­
rupt that would reenable the card at 
this point would cause no problem 
because the card would barely have 
been deactivated, and there wouldn' t 
be sufficient time to get into a disk­
read cycle. 

Some Aids Don't Have BUSY 
Some serial-output aids do not 

have BUSY lines and thus would not 
heed the BUSY signal. This would 
lead to the aids' interrupting the com­
puter at random, possibly during 
disk-read cycles. To avoid this situa­
tion, the card generates a second 
signal that totally closes down the in­
terrup t capability of the serial line Y10 

second after the card is disabled. This 
is long enough to allow any close­
following serial input to be picked up 
and processed (by enabling reading of 

M otorola 66000. 256K memory, 10MB W1nchesrer 
disk. 760KB floppy, 1erminal. sy5lem 5oltwa re .cho1ce 
of Pascal. FORTRAN. C. A""!>il1b1 r. BA SIC. COBOL 

Single user 150-1 ... .. $ 9,450 
Three users 150-3 . .... $10 1850 
Six users 150-6(512K) . $12,850 

MULTIBUS 0$ a tra(lemark ol LNTEL Co1ooraloon 
UNIX is a 1rademark o r Bel l Labora1ones 

OPTIONS groph1cs. pr.nters. IEEt 488 1Mln.imen­
t~ t 1ons in turfnco. 'w' tdeodisk control le rs , A/0 bOatds 

Concurrent Corporation 

1870 Madison Road Cincinnati , Ohio 45206 
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the firmware card) but not long 
enough to allow the computer to get 
itself to the point of writing to disk. 

Conclusions 
With a little finagling, an adaptive­

firmware card can be developed at 
low cost that can provide essentially 
transparent control of a microcom­
puter while offering a wide range of 
input algorithms to accommodate 
disabled individuals with varying 
physical abilities. In order to achieve 
this result, however, it is necessary to 
take advantage of traits unique to the 
microcomputer. As a result very few, 
if any, of the specifics of the board for 
the Apple II would be transportable 
to other systems. The system, by its 
very nature, is also not fully trans­
parent. 

However, for those individuals 
who have Apple II microcomputers 
and who want access to standard 
software progams, using one of the 
input techniques supported by the 
adaptive-firmware card, the card can 
provide an effective, flexible, and 
relatively low-cost solution.• 

For additional information on the 
adaptive-firmware card, please send a 
self-addressed, stamped envelope to: 

The Repn"nt Seroice 
Trace Research and 

Development Center 
314 Waisman Center 
Univ.ersity of Wisconsin 
Madison, WI 53706. 

The original firmware card was 
developed in conjunction with the 
Maplewood School Computer Project, 
Edmonds, Washington . Assistance in 
the final development and dissemina­
tion of the adaptive-firmware card ha.s 
been provided by the Tra.ce Center's 
Commercial Facilitation Program, 
University of Wisconsin, under funds 
provided by Cerebral Palsy Inc. , of 
Green Bay, Wisconsin, and Grant 
G008200049 of the National Institute 
of Handicapped Research , U.S . 
Department of Education. 
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Red Baron. Homeof the Nation's 

NEC 8023 


Outstanding Graphics, Print 

Quality & Performance 


144 x 160 dotsllnch • Proportional Spacing -• Lower case descenders • N x 9 dol matrix 
• 8 character sizes • 5 un ique alphabets 
• Greek character set • Graphic symbols 
• 100 CPS prinl speed • Bf-directional logic­
seeking • Adjuslable tracto rs • Single-sheet 
friction feed • Vertical & horfzontal tabb ing 

NEC 8023 $C II
Dot Matrix . ... ...••• Lisi $795 a 

Smith Corona TP·1 

Daisy Wheel Printer For Under $900 


Letter quality· Slandard serial or parallel data 
interface· Drop-in ribbon • 144 WPM • Various 
fonts available· Loads paper like typewriter· 
Handl l s single sheets for forms 

SmlthCoronaTP-1 . . .. . LlstS895 $Call 
Anadex Silent Scribe 


The Quiet Serial Matrix 

Impact Printer 


IDS Paper Tiger 

Prism 80/132 


Affordable Color, Speed 


Doi Resolution Graphics • 9-wire staggered 
prlnthead • Lowercase decenders • Over 
150 CPS • Bi-<lirectional, logic-seeking 
• 8 character sizes • 80-132 columns 
• Proportional spacing • Optional Color 
• Taxi jus1ifications 

Prism so .. .. .... Base Lisi $999 $Call 
Prism 132 (Color) Base List $1,299 

The Epson Series 

High-Quality Printers 


at a Low Price. 


E.pson Mxao . ...... .List S645 $Call 

Epson MX80FT ..... . List $745 
Epson MX-100 . •.••••List $995 

Full Une of Epson Accessories 

Televideo CRT's 

Price, Performance & Reliability 


NEC Spinwriter 

7700 & 3500 


Daisy Wheel Quality Leader 


High speed, letter quality • 55135 CPS 
• Typewriter quality • Bi-directional printing 
& proportional spacing • Quiet • OCR qualily 
print • HI-res plotti ng/graphing • Quick change 
ribbon • Optiona l cut-sheet feeder, horizontal 
or bidirectional tractors • Prints up to 8 copies. 
NEC Splnwrlter RO 
Serial Parallel 77xx . ... List $3055 $2575 

3Sxx .... List S2290 $ 1 900 

Brothers HR-1 Daisy Wheel 

Perfect for quality, 


quiet word processing. 
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• 16 CPS · Prints up to 6 copies · Bidirectional · 
Cloth or carbon quick-change cassette ribbo" • 
Quiet, elficienl operation for word pra<:essing • 

Brothers HR-1 (Parallel) List $1,100 
Brothers HR·1 (Serial)· . List S1 ,200 

... ..... ....................... ·-­
Up to 200 CPS• Dot addressable graphics • -- .,J::.. ..--;..; ­Parallel and seria l interfaces standard • Switch 
seleclable prolocol • Car1 ridge ribbon • Foreign 
character sets • Underli ning • 1.5K to 3.5K buffer 

91 o....... List $699 $Call
•Co rrespondence quality print 
Anadex DP-9500A . . . .. Lisi $1,725 925 ... . . .. List $995 
Anadex DP-9620A .. . .. Lisi $1,845 
Anadex DP-6000. • . . . . List $3,250 950 ....... List $1195 



Largest Computer PrinterInventory. 
The Grappler+ 'M 

Apple-- Graphics Interface 

\. 

· Graphic and rex1 screen dumps· Dual Hi-Res 
Graphics · Printer Selector Dip Switch · Apple Il l 
compatible · • Inverse Graphics· Emphasized 
Graphics· Double Size Picture 90° Rotation 
·Center Graphics· Works with Pascal and CPM 

~~:ps;i::;v:r~ ~~e~~~- ... . ...... . $175 
•Requires sottware driver 
Apple is a regis1ered Trademark ol Apple. Inc. 

The Okidata Series 

Hi-Res or TRS 80 Block Graphics 


120 CPS • 9>< 9 Matrix • Bidi reclional logic 
seeking printing • Lower cas,e descenders 
• lour prinl styles • Optional Hi-Res Graphics 

Okadat.a 82A . . ...... . . List $649 sca11 
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Our People, Our Product: Both Are Specialized. 
Because our salespeople are printer specialists, they know the capabilities of 
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Customer Benefit Package 
1. Free Expert Consultation . Before you buy, after you buy. 2. Technica l Staff . Even your most involved 
questions get quick, helpful answers from our staff of printer technicians. 3. Free Catalog. Get your inform­
ative catalog with printer comparison chart and print samples today! 4. Warranty. The manufacturer's war· 
ranty applies where applicable. 5. Same-Day Shipping. Your order is shipped the same day when you call 
before 11 :00 a.m. 6. Free MasterCard and Visa . Call us toll-tree and charge your printer to your credit card . 
7. We Stock What We Seti. No bait and switch, no hassle. We make every effort to keep a large stock of our 
advertised products. 8. APO/FPO Orders Welcome. 

Here's How To Order: 

Phone orders are welcome: same~ay ship ­

ment on orders placed before 11:00 a.m. Free 

use ol MasterCard and Visa . COO's accepted. 

Personal checks req uire 2 weeks clearance. 

Manuracturer 's warranty inc luded on al l 

equipment. Prices subject to rev ision. 


Call Toll Free For Catalog: 

(800) 854-8275 
CA, AK, HI (714) 630-3322 
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User's Column 


Letters, Pascal, CB/80, 

and Cardfile 


Jerry gives one man's opinions on a variety of subjects 
that interest computer users. 

"You' re going to regret that silly 
column," my mad friend used to say. 
"People won 't really read it. They'll 
sort of read it and then send you nas­
ty letters refuting things you didn't 
say, and they'll be indignant about it, 
too." 

"Come on, you encouraged me to 
write this column!" 

"So I did." 
··so what do I do?" 
"Give me the letters. I'll help you 

answer them." 
My mad friend was right in his pre­

dktion but alas cannot help me with 
the mail. Fortunately, things aren't as 
gloomy as he predicted. Some of my 
mail is reasonable and informative, 
and a lot more is at least 
informative.... 

What, though, do I do with the let ­
ter that begins "l thoroughly enjoyed 
your column of xxx, but have you 
tried a Frammistan 9 running at 6. 7 
MHz with the model 3853.47 I've had 
one for five months and never had a 
glitch...."7 

While I'm grateful for descriptions 
of systems I haven't access to, l can 
hardly write about them; by its very 
nature this column has to concentrate 
on equipment I have and programs I 
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ei ther use or tried and didn't like . 
Now I know in a sense this is unfair. 
ln an ideal world I'd have nothing to 
do but play about with computers 
and programs and write absolu tely 
unbiased accounts complete with 
benchmark times and bug reports; 
but this isn't an ideal world. 

There's a limit to the time I can 
spend bopping about with computer 

If you're wondering 
why I didn't answer 
your letter-read on. 

systems, the number of computer sys­
tems 1 can own, and, indeed, the 
number I can use no matter how I get 
them . There's a limit to the number of 
programs I can review and the la n­
guages I can learn . These aren't limits 
I like very much-left to my druthers, 
I'd spend several hours a day playing 
with computer systems-but they're 
pretty absolute. I am primarily a 
book writer, and every now and then 
I have to deliver a book. There's no 
help for it. After that, my copious 
free time is divided among a number 

of important- well I think they 're im­
portant-activities. I am, for my sins, 
an official of the Science Fiction 
Writers of America; the secretary of 
the L-5 Society (an outfit you ought 
to join; send $25 to L-5, 1620 E. Elm, 
Tucson, AZ 85719, and tell 'em 1sent 
you); chairman of the Citizen's Ad ­
visory Council on National Space 
Policy; member of the Board of the 
Los Angeles Science Fantasy Society; 
and hikemaster of my local Boy Scout 
troop, and if you're wondering how 
any human being can do all that , so 
am l after listing it. 

Now l'm not looking for pats on 
the back (in truth I ought to give up 
one or another of those activities 
since I can't give all of them the time 
they deserve), nor can I really excuse 
my inability to answer all my mail. 
But as they taught us way back when, 
there's never an excuse, but there may 
be an explanation, and if you 're won­
dering why I didn't answer your let­
ter, now you have an explanation. 

The upshot is, of course, there are 
good hardware systems I have never 
described in this column. Some I 
never heard of, and even if l had, it's 
certain I can't buy every system that 
comes out. Some I have heard of, 





with sufficient negative comments so 
that I've little interest in furthe r inves­
tigation - ye t in fairness I can hardly 
pan something I have no personal ex­
perience with. The bottom line is I 
don't at all mind your telling me 
about your favorite sys tem or pro­
gram, but do understand that I may 
never be able to write about it. That's 
not optimum, but I don 't see what 1 
can do. I really am dancing as fas t as I 
can. 

Now for specifics. 

Drive Along Little Ooggie 
Have I been too hard on 5% -inch 

disk drives? A number of corres­
pondents tell me I have. Some I can 
ignore, such as the reader who sent 
the letter accompanied by a catalog of 
softwa re sold only on S l/.i -i nch 
disks-I don' t ignore him because f 
the obvious self-in teres t, but because 
bo th the cover letter and the cata log 
a re illi terate , making me wonder 
what the program documentation is 
li ke. But there a re also sane letters. 

The most rational says, "You do need 
two disk drives with at least 250K 
bytes of memory to do much of any­
thing, and three drives are required to 
nm many programs ra ti onally 
!but] a 5114-inch [disk I is more conve­
nien t than and just as reliable as an 
8-i nch [disk ]. Speed is slightly slower 
when transferring large files, but the 
difference is hardly noticeable during 
normal operator interaction . One 
8-inch drive is nice to read the 
original CP/ M disks , but the only 
real requirement is to pick something 
that Lifeboa t supports. A hard disk is 
where we are all going anyway, and 
the basic requirement is to get pro­
grams in and data back out. " 

Le t's look at this a chunk at a time. 
Fir t, one 8-inch drive is silly; there 
are few power-supp ly cabinets built 
for a single 8-inch drive, and if y u're 
going to get one, you might as well 
get two and be done with it. Inciden ­
tally, I still strongly recommend the 
Qume DT-Ss; double-sided and 
double-density, they store over a 

megabyte per d isk, and with a Com­
pupro controller, they' re very fast. 
My friend Bill Grieb of System lnter­
face Consul tants has had good experi ­
ence with Qume d isks in the Inte­
grand S-100 box, a package contain­
ing a seven-slot bus and two drives in 
a box smaller than the one my 
Cromemco Z-2 occupies without 
drives. The point is , if you're getting 
one 8-inch drive , you might as well 
get two. You just don 't save that 
much money or space. 

Second, my correspondent rightly 
sta tes that you can' t get along with ­
out top-of-the-line 5%-inch d isks: 
that is, disks that hold 250K bytes of 
memory and more, which is to say 
hold 40 tracks and are double den­
sity. Unfortunately , those aren't 
cheap. They are smaller than 8 
inches, which is the on ly "eonve­
nience" I know of; but three of them 
take up only slightly less room than 
two DT-8s. 

T hird, my experience with 5%-inch 
reliability is n t his. True,. I was 
working with experimental stuff in 
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THE FOCUS TECHNIQUE 
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COMPUTER MEMORY­ I< REAL­ FOCUS STOCK­ FOCUS 
IBM PC 
Apple (p1u>) II 
TRS-80 I 
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48 
48 
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149.00 
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the Dark Ages (two years ago ); thus, 
I migh t be wrong. The fact remains 
that a 5% -inch disk is nothing more 
than the inner 40 tracks of an 8-inch 
sys tem, and the inner tracks are the 
least reliable . 

But to me the fata l flaw is the lack 
of any standard format in 51/4-inch 
disks. With 8-inch disks, CP/ M is 
CP/ M, and everyone can read each 
other's data files. Alas, that's not so 
with small disks . 

ow it's true my Godbout system 
cannot read double-sided double­
density disks created by my son's 
CCS (California Compu ter Systems), 
even though both use Qume DT-8 
disk drives and, in general, each disk­
controller manufacturer has his own 
double-density format that's unread­
ab le by any other controller. How­
ever, nearly a ll 8-inch systems I know 
of can read IBM 128 bytes / secto_r, 
single-sided single-density disks, 
meaning that I have access to most of 
my friends' mach ines and they to 
mine . There's no comparable stan ­
dard with 5 V4-inch disks and thus 
communications are considerably 
hampered. 

http:expcns.es


Special 32K 800 System 
800 w/32K. recorder. Pac Man OR star 
raide rs . joysticks 
Abovew/48K 

800 (16K) ... 
400 .. 
810 Disk Drive 
825 Printer . . 
850 Interface . 
410 Recorder . 
830Modem . 

16K Memory .. . 
32K Memory .. . 
80 Column Board 

I 
Lobo 

Call 
.. Call 

.... S670 
. ... Call 
. .. 5440 

... .5590 
...... S170 

... S75 
.5155 

S60 
.. $90 

Call 

Apple 1st Drive ...........5400 
Apple 2nd Drive ... . ...•... .. S350 

Percom 
Atari D/ D Drives .. ......... . . . Call 

•Anadex . . . . . . . . . . . . . . . . ...... .Call 
Anacom....................... Ca II 
C. ltoh 

F-10- Para llel .............. .. Call 
F-10- Serial. ........ . ..... ... Call 
55CPS-Series . . . . . . . . . . ... Call 
Prowriter . ..... . . ..... ...... Call 
Tractors for starwriter . . . . . . . . S 147 

Comrex 
CR-1-S .. .. ....... . ....... ... Call 
CR-1-P ............... . ...... Call 
CR-1-Q . . . . . . . Call 

Datasouth 
OS 180................... 51260 

Diablo 
620 RO wo/ Tractors .......... .Call 
630 RO wo/Tractors . ... .... 52050 
630KSR wo/Tractors . . ..... 52435 

Epson 
MX-80 ........ .............. Call 
MX-80 F/ T . . . . . . . . . . . . . . . ... Call 
MX-100 . ................... .Call 

Integral Data Systems 
Prism 80 ..................... Call 
Prism 132 .................... Call 

NEC 
PC-8023A ............... ... .Call 
3510 . ... .. . ............. .... Call 
1110 . . . ... .... .. . ....... . . .. Call 
1120 . . . . . . . . . . . . . Call 

Okidata 
Microline 80 . . . . . . . .... .$305 
Microline 82-A .. ...... . .. ...5400 
Microl ine 83-A .. . .. .5650 
Microline 84 .... .............. Call 

Tally 
1805/1802...... ' .... ' .. . ' 51555 
1605/1602 ........... ... .. 51325 

Texas Instruments 
810 Basic . . . . . . . . . . ........ Call 

Zenith 
12" Green Screen . . . . . . . . .. 5115 

Amdek 
Video 300 . . . . . . . . . .. .. . . Call 
Color I ... .. . ....... .. .. . . .... Call 
Color 11. .....................Call 

Co<;>:~~ 111 
· · · · · · · · · · · · · · · · · · · · · ·Call 

13" RGB Color .............. 5460 

Franklin Ace 100, Lobo 1st Drive, 

Zenith Green Screen Monilor, Visicalc. . . . ...... . ... ..... . .. S1800 


Adds 
Viewpoint . . ........ . 

Soroe 
IQ 120 ..... 
IQ 130 .. 
10 135 . .. . .... ' .. ' 
10 140 .... 

Televideo 
910 ... ... .... ' .. 
912 .. . 
920 . 
925 . . 

950 .. 


Zenith 
Z-1 9 .............. . 
ZT-1 ............... . 

Elephant 
SW' 0. Sector(100) 

Maxell 
SW' 0. or 10. Sector (100) 

WordStar .. 

Mail merge . 

SpelfStar .. . . 

DataStar .. . 

CalcStar ... . 


S490 

.Call 
.. . Call 

.Call 
Call 

.. $570 
.5675 ' 

. $735 

.. $730 
.. $915 

. 5680 
.... Call 

.. ' .. $215 

... S250 

.... $275 
585 

.S140 
. . $195 
.$175 

Altos 
ACS 8000-15 ... . .. . . 53742 
ACS 8000-2 w/CPM' . . 52650 
Series 150 ... . . S2250 
Series 5-50 . . .... ... .. .. . . ... Call 

California Computer Systems . . .. Call 
Commodore 

VIC-20 ................. .... $239 
Oynabyte .... . .... . . Call 
NEC . . ......... . .. . ... . ....... Call 
Northstar 

Advantage ........... . .... Call 

Horizon 11 64 K OD . . . . . ' .. $2625 

Sanyo .... . ... Call 
Tele11ideo Systems 

TS-802 .... . ........... . Call 
TS-802H ... . . . Call 

Zenith 
Z-90 64K w/CPM' . . . . . . . . $2385 

E 
Novation 

CAT ....................... $140 
D-CAT .. . . . . . . . . . . .. ...... 5155 
Apple Cat 11 . . . . . . . . . . . . . . . . $349 
Auto Cat ................. S235 
0 Al AR A 
All products ..... Call 

.$825 
..... .52025 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 
Other Information: 602-954-6109 

Store Hours: Mon.-Fri. 10-5 MST 
Saturday 9-1 MST 

Personal checks wil l delay shipping lwo weeks. Prices ref I eel 3% to 5% cash discount. Product sh ipped Prices & avatlabil1ry subject lo change withoul 
in factory cartons with manufacturer's warran ty. notice. 



Altos . . . . . . . . . . . . . . . . . . . . . . . . Call for Model & Price 
Amdek Video-300 . . . . . . . . . . . . . . . . . . . . . 149.00 
Amdek Color-I Monitor . . . . . . . . . . . . . . . . . . . . . 329.00 
Amdek Color-II Hi-Resolution 13" Monitor . . . . 729.00 
Amdek Color-Il l Monitor . . . . . . . . . . . . . 439.00 
Atari 400 16K . . ........ ... . ....... . ... .... 31 9.00 
Atari 810 Disk Drive . . . . . . . . . . . . . . . . . . . . . . . 449.00 
Atari 850 Interface . . . . . . . . . . . . . . . . . . . . . . . . 169. 00 
Atari 800 16K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669.00 
Daisywriter 2000 . . . . . . . . . . . . . . . . . . . . . . . . . . 1049.00 
Dlablo 630 .... . ....... .... ... . . ... ....... 2095.00 
Epson MX-70 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.00 
Epson MX-80 w/Graftrax Plus . . . . . . . . . . . . . . 439 .00 
Epson MX-80 FT w/Graftrax Plus . . . . . . . . . . . 549.00 
Epson MX-1 00 FT Printer w/Graftrax Plus .... 695.00 
Hayes Micromodem II (Apple II) . . . . . . . . . . . . . 289.00 
Hayes Smartmodem . . . . . . . . . . . . . . . . . . . . . . 225.00 
IDS 560 Paper Tiger ...................... 1099.00 
IDS Prism 80 (Color) .. .... ....... .... . .. .. 1379.00 
IDS Prism 132 (Color) ....... . •. ... ..• .. ... 1559.00 
Mannesmann Tally MT 1705 .. . .. .... .... . . 1289.00 
Mannesmann Tally MT 1802 . . . . . . . . . . . . . . . 1499.00 
Microtek 16K Ramboard for Atari 800 . . . . . . . . 79.00 
Microtek 32K Ramboard for Atari 400 & 800 . . 119.00 
Microsoft Soft Card (Z-80) . . . . . . . . . . . . . . . . . . 279.00 
Microsoft Soft Card Premium System for Apple 579.00 
Microsoft Ramcard 64K for IBM-P.C. . . . . . . . . 369.00 
Microsoft Ramcard 16K for Apple . . . . . . . . . . . 139.00 
NEC 3510 or 3530 Spinwriter ... .. . .......• . 1675.00 
NEC 3515 Spinwriter . . . . . . . . . . . . . . . . . . . . . . 1695.00 
NEC 7710 or 7730 Spinwriter . . ... .. . ... . . . . 2295.00 
NEC PC-8023 Printer ..... ... . . . . . . . . . . . . . . 489.00 
NEC JC 1201 M(A) - Color 12" Monitor . . . . . . . 329.00 
NEC GREEN JB1201 M - 12" Monitor . . . . . . . . 169.00 

120 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 
ASCII char. Set with true descenders centronics para llel port 
and RS232 serial port (up to 1200 Baud) standard, 136 col, 
includes Okigraph dot addressable graphics. lriction teed and 
removable trac tor. 31 lbs., 11 Ovolt standard. 220 volt optional. 

Okidata Microline - 80 Matrix Printer .. . ..... . 
Okidata Microline - 82A . . . . .... . ...... ... . . 
Okidata Microline - 83A ... . .......... . .... . 
Okidata Microline - 84 Paral lel . ... ......... . 
Sharp PC-1500 Pocket Computer ...... .. .. . 
Sharp CE-150 Color Printer/Cassette l/F ... . 
Sharp PC- 1211 Pocket Computer .. ... ..... . 
Sharp CE-122 Printe r/Cassette Interface for 

PC-1211 ... . .......... .......... ... . .. . 

Smith-Corona TP- 1 ................ .. ... . . 

Te levideo 910 .... . ...... . ... . . ........ • . . 

Televideo 925 ......... . ...... . . . ....... . . 

Televideo 950 .... . .... ..... .........•... . 

Transtar Model 140 .. . . . . ................ . 

Videx Videoterm 80 Column Card for Apple II . 


329.00 
449.00 
729.00 

1095.00 
239.95 
199.95 
135.95 

99.95 
649.00 
559.00 
735.00 
929 .00 

1295.00 
259.00 
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80 CPS, Bi-directional logic seeking 9x9 dot matrix, fu ll 96 
ASCI I char. Set with true descenders, centronics-style parallel 
por1 (RS232 optional). 136 col. , includes graftrax plus dot 
addressab le graphics, friction feed and removable tractor 
reed. 21 lbs .. 11 ovol! only. 

SOFTWARE 

Omega carries software by the following compan ies: 

• American Business Systems • Ashton Tate • Dakin 5 
• Innovat ive Software • Micropro • Microsoft 
• Sorcim • Stoneware • Visicorp (Personal Software) 

MAGNETIC MEDIA 

Omega carries diskettes (5114" or 8") by the listed companies: 

• Dysan • Maxell • Scotch • Verbatim 

Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 
All Equipment Factory Fresh w/MFT Warranty 
Prices do not Reflect Shipping ChargesACCESSORIE S Mass. Residents Please Add 5% Sales Tax 

Omega carries accessories fo r the Apple II by the 
following manufacturers: 

PRICES ARE SUBJECT TO• D.C. Hayes • Microsoft • Tymac 
• M & R Enterprises • Videx CHANGE WITHOUT NOTICE 

We carry the complete line of Atari Hardware, Software & Periphera ls. 

We will try to match or beat any price with similar purchase conditions. 
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Scotcli Diskettes 
Rely on Scotch" diskettes to keep your valu­
able da1a sale. Dependable Scotch diskenes 
are tes ted and guaranteed error-lree. The low 
abrasivoty saves youi read/wri 1e heads. 
They're compatible with mos1 diskette drives. 

(800)235-4137 

...... -
ooarer lnqumes 

1nv.1ed 

Clrcle 356 on Inquiry ca1d. 

THIN is IN! 

Sro1e·ol-rhe-orr 8" d11k dlive wb~rems 
give you o remarkable 2 .4 Mil in me spoce 
of o '>ingle-dnve cobmer. d,13 MD s.roroge 
capociry 1n me space of o 2·dt1ve coblnei. 
Perfecr odd·ons for IONi. Apple. Radio Shock 
arxl oll 8" Shugon componble compllter>. 
Sy:seemti ~ucltir ~ ~ 

2-~e S 1-595 s 19S5 
4 -0~ivci 52995 SJ J. 9S 
2-0hvfl HOJuon,.al &1 7!:i-0 S2050 
wrhe pr01ce' sw 1tch option - S30fclrl'l.'e 

Columbia microSyslems, Inc. 

905 E. Broadway, Columtiia. MO 65201 


(3 14) 875-8900 


Circle 90 on Inquiry card. 

Elegant Calculations with 
EASYPAK111 

EASYPAK is a library of routines In 
FORTRA N.SO for performing scientific 
and mathematical functions Including: 

• Vedor and Matrix Operation~ and 110. 

• 	Linear I Nonlinear Equations and 

Regressions. 


• Optimized Least SQuares. 

• Eigenvalue / Eigenvector Problems. 

EASYPAK Includes rnteractlve test 
programs. 

EASYPAK(. REL Fiie): . ...... .S250. 

EASYPAK source code: ... ... $365. 

r--iBRICGE 
~_....ij Computer Company 

Df\l'lSION OF X;;1 D:it:r Corpo~•i-on 

One Bridge Street, Newlon, MA 02158 
m. ~6171244-8 190 nx: 951101 

Circle 65 on fnqulry card. 

I agree that we're all headed for 
hard disks . The clutter here at Chaos 
Manor (I now face three sets of dual 
8-inch disk drives plus two 5 1/ 4-inch 
disk drives plus a hard-disk drive) 
tempts me sometimes to reduce the 
size of everything; but I want more 
software than Lifeboat can supply, 
and I don' t know what format of 
51/ 4-inch disk to buy, so I'll stick with 
at least one pair of DT-8s, hard disk 
or not. 

Finally, there's the safety factor. 
You may trust your hard disk, but as 
far as I'm concerned, my text isn 't 
really safe until it's written onto a 
disk and the disk is put in a nonmag­
netic metal box on the other side of 
the room . Little disks just don't hold 
enough text , nor do I have that much 
confidence in them. 

All told, then, I'll stay with the big 
floppy disks. 

M & N s and Are You a Compiler? 
I've previously mentioned my 

Compupro M-Drive, which we've 
designated as drive "M" and 
Semidisk, which became drive "N ." 
For the few who don't know, these 
are two different schemes for fooling 
your computer into thinking that a 
big block of memory is a disk drive. I 
doubt that I've sufficiently praised 
them. Both Compupro's M-Drive and 
the Semidisk system work so well 
that you don't notice them. 

The Compupro system is marginal­
ly faster than Semidisk's, and the 
Compupro memory can be used as 
RAM (random-access read / write 
memory) for your 8088 when you use 
your 8085 / 88 that way; but the sys­
tem requires a Compupro disk con­
troller and an 8085/ 88 processor. 

eanwhile, Semidisk is plenty fast 
and can be used with any CP/ M 2.2 
S-100 bus system, no matter what 
controller and processor are being 
used. And having them can change 
the way you do things. 

There are times when I am willing 
to take Pascal and stuff the language 
into a culvert. There truly are times 
when I completely agree with my late 
mad friend, who thought Pascal use­
ful for classroom exercises, par­
ticularly in places that didn' t have 

computers for the students to work 
with, but not much use for practical 
programming . Lately I've been help­
ing my son Alex and his classmates 
work on the Workman and Associ­
ates' Pascal Introduction Package: 
they're taking standard programs out 
of standard tex tbooks, such as Peter 
Grogono's Programming in Pascal 
and the Kernighan and Plauger classic 
Software Tools in Pascal, and getting 
them to run with Digi ta l Research's 
Pascal / MT+ and Sorcim's Pascal/M 
compilers. And the job is driving me 
nuts. Alex and his friends will earn 
every nickel they make. 

Pascal really and truly expects the 
programmer to be a sort of precom­
piler. Consider error messages like 
"Error number 6: lllegal symbol 
(possibly missing ';' on line above)" 
and " Error n umber 51 : · = 
expected ." Pascal / MT+ even shows 
you precisely where these errors are 
expected, and usually the compiler is 
right about the guesses, too . 

So why don 't the compilers simply 
supply the needed symbol? Especially 
when they found"= " where they ex­
pected ": ="1 ow it's true that you 
don 't want to depend on compilers to 
do your thinking for you. You really 
ought to go correct the program. But 
I don 't see why they can' t give you 
the specific error message, plus say 
"fo ll owi n g assumption imple­
mented ," and show you what they 
did, then continue with the compila­
tion. That way they would catch 
nearly al l the trivial errors in one 
pass, and then you could go back and 
correct them all at once rather than 
having to load the editor, add a 
semicolon, exit the ec:litor, compile 
until the next trivial error, etc., ad 
nauseam . 

We have both M and N drives (on 
the same machine; if you type in "PIP 
M: =N:*.* ", the result is blindingly 
fast ), and thus the cycle isn't so long 
for us. After all, the disk-access times 
are pretty short, so we're not waiting 
for the editor or the compiler to load 
or the editor to write to disk. I think I 
would probably have given up on 
Pascal without them. 

It isn 't just the trivial errors that 
make Pascal hard to use. Although 
the compiler's intolerance for trivial 

http:FORTRAN.SO


Peripherals FANTAsuc PR1cEs1 


Unlimited ... ouR FAST SERVICE, PRODUCT 

SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US #1. 

ZENITH 

Z-89·48K 
Z-90-64K DO 
Z·19Terminal 
Z-121 Monitor 12" 

ATARI COMPUTERS 

Atari 800 16K 
Atari 400 
Atari Interface Module 
Atari 810 Single Disk 
Atari 830 Modem 
Programmer 
Entertainer 
Star Raiders 
16K Mem. Exp. fo r Atari 
32K Mem. Exp. for Atari 

NEC PRINTERS 

7710/30 Spinwriter RIO 
7720 Spinwriter KSR 
3510/30 Spinwriter RIO 

NEC DOT MATRIX 

PC-8023 

$2299 
$2588 
$777 
$149 

$649 
$318 
$174 
$444 
$166 

$59 
$84 
$34 
$74 

$114 

CALL 
CALL 
CALL 

$474 
Call for prices on ribbons, etc . 

MORE PRINTERS 

Anadex 950019501 
Anadex DP-9000 
Okldata Microline 82A 
Okidata Microline 83A 
Okidata Microline 84 
Tractor (OKI 80 + 82 on ly) 
Diab lo 630 

MONITORS 
Sanyo 12" GAN Phosphor 
Sanyo 12" Black + Wh ite 
Amdek 12" 300 GAN Phosphor 
Amdek 12" Color 
Amdek Color II 
NEC 12" GAN Phosphor 
NEC 12" Color 

$1295 
$1049 
CALL 
CALL 
CALL 

$60 
$2044 

$266 
$239 
$149 
$319 
$779 
$164 
$344 

EPSON PRINTERS 

MX-80 w/Grap hics 

MX-80 FT (Friction + Tractor) 

MX·100 (15" Carriage) 


Call for prices on 

CALL 

CALL 

CALL 


Ribbons , Cables and lnterfaces 


NEC-PC 8000 

Series Microcomputer 

PC-8001 A Computer w/32K 
PC-8012A w/32K + Exp. Slots 
PC-8031A Dual Mini Disk 
PC-8032A Add-on Mini Disk 

$888 
$588 
$888 
$777 

Call for Software Prices 

FOR THE LOWEST 

PRICE CALL 


TOLL FREE 

1 ·800-343-4114 


ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship· 
ment on orders placed before 10AM. 
Free use of Mastercard and VISA. Per· 
sonal checks require 2 weeks 
clearance . Manufacturer's warranty 
included on all equipment. Prices sub· 
ject to revisi on. C.O.D.' s accepted. 

For service, quality and delivery call: 

PERIPHERALS UNLIMITED 
(617) 655·7400 

62 N. Main St.• Natick, MA 01760 
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YOU CAN SAVE UP TO 403 WllH RCE WARRANTY/SERVICE , .. OUR SPECIALTY 
APPLE HARDWARE ATARI HARDWARE 
MICRO SCI DIS~ IJ'K l\.' [S -1 10 f'ROG1tA.M RCCOR:OCR. S7JiLOOKING FOR A MAIL ORDER APPLE(!) ? 
w 11n .. r,: 1 t\ l' I°'~ I l~ff'l ,\I (\ILN I I l\IO lliS1>; ORI\' [ H 1'9 

,\ . ~ LU'Slt. l'Ul, l \ ' I U-1?' s.:rn rR I TCR s;r.a o:;iHAVE WE GOT SOMETHING FOR YOU! " -,o J461) 
~21 PN: INIER JJJ9' 

CONlROLLl~ l . J "' J 1 p1~ 
... .~o 1 1..:iq. 

!HPR l~,lE" l :S :M 
LCS 'l'J l()AS[Rlt\ll".T "~9 l\JO MODt:M 11 '59' 
C.U -:' 100 ~[ H l.\l l'I -11.9 8SO l~H£kf ..\C:L \IOUUL[ 11 65 
'mt .\ ~1> rouJ \1~ L!l•) MSI H~I\ MEMORY E.\.f'A. lii lON 09 
Vil)[\ EMiAN ( (Jl, 11 Jl l'.l'ORDER: 1-800-547-2492 

Mt(Rl)f(I( J J' I\ 1 10S 
LOW LR C.i..s.E .\LMPJOFi: \ l'l 
l bK IC ,\MC.i'\iKU IN OREGON CALL \llCH.050 1 1 OR Ml'( SOFTWARE 

\11CROH 11,,\1 I 
f ·.f:iO c-.\1°rn 1.1 1c..:1wso r r 1 FOR TECHNICAL ASSISTANCE 
~u 

VISl(Al.C P 1l.AJU J 1' 1 i ? 
~~,c"~~'l\~~t~;~t( t~·~~,c[~1 Bo\.S IC ~ "-1 ... Rl l SH {503) 479-4711 or (503) 479-4150 VIS,IC..\IC S l79 

A.1' 1' 1 1 CA I 
NOV.AT 10-... MOU[M~ 

VISIO E.X 117'9 
Atl lO CAl VISIPlOT 1 1.U
r•1 VISIT(R\1 HS
O CAT 

MOU~ f A,l ...' CLOO. VISl1 IUN0.'1'l01 I Z14 
\'IS IP·\C U99 

MOllN fA I!'\ ,\ r OfONi.'tM11~ 
MOU!I. 1.-\IN MU!!U. S' SI (\tATARrJI\_ ~gg H~~~ !~~~ 

DB.K I OI' f'LA.N •! I IH 
11lS,I' TOP fl.AN • J s : 1.a 

MOUNI A IN L .P'.S.. 
MOU:-OIAI-~ 1:-..rauu :-. .10 ~\IW 

MICROLAIJ OAlr\ r~CTO.lt" 1"':29EPSON w/ GRAFTRAX l.D .S. l': lJ.D 21 KLVP'A.U 0 11 MA.STOl !.SfONEWAR:E) U"?CJ 
5UP-lt -Hfl.M 480 COUJ t.lN \ SUI' R·l E.:\.T II l 109 
.!.Uf' .R ·~•OO R.f . M00ULA10ff. WORl)$tAI< U-L9'MX-80 $439 560G Pri nter $999 

ll.f' . J. !-.QF"TVI A.ft ~ t .n f'I) 1-) 111t9.1l1~.c,_~JJ1~JR CS·\ ~ ' 01 
~J(,l( t.. f"lll IN\' l."'HOR'I nEi-9MX-80FT $539 Prism 80w/co l r $1249 
/OK~ l)j~ f: ~~~£',0M~~~:J~.,,~~:f~oMX-100 $699 Prism 132 w/co lor $"15 49 t ! ' GR:Ht'1 MOWTOR t~[ ' 11 1J1 :'Jo..\ttl,oN CHlSS ' n 

n " f;Rlt N MONl101i! \lMCI ( ;~\L•\,IAN n") 
VCK UAflM D l';K'iii 1- ",:<Ju.~5Z~~~-~l0~~~~~~~·~~lul 
\IA Lll DISl<S 118 

P'OWCRllN r FKO TLC toM 
RANA Controll er - 4 Drives - $1 "19 [l'!<.ON (,lf..\I TltCAX f•LUS 

I IH Snu KC:L 1 'DRIVES Elite l . $379 Elite 2 - $499 
MINIMUM ORDER - $100.00 MINIMUM SHIPP ING CHARGES - $4.00 

Tlllft.t~ 

St llrPtNC. A'lld ),. o! ru-1,1 0.1111..J(fml'l fof UP"'l l tf(l'i• ll i CHtun d • ... " " f<ir t; rS ttl..it ~ .... 1. t' ,i.rc l' l r'•HI , 

Of J n \- 'r>H•.111 JI UO)jirm irnh 
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1 11 1~~;,:~:~~!/.~;;;1.~~~~AS,jil t~~~.: l ~.~~~~~:~0c",~ ~~~~ . ~~~~, ~~I·~~ ~ !' f! ~~~r~Z,' ~='~(~ ~~,,~~;, _ CM:NRd~E\~ l;~~~~~b~ lCE l@I~11:-1 
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"A Unique combination or 536 N.E. 'E ' Street • Grants Pass, Ore. 97526 
ouauru Products. comoetltlue Prices. alUI serulce" A LL BRAND NAM ES AR E REGISTERED TRADE MARKS 

mistakes seems to me a mistake, one 
assumes that study and practice wi ll 
overcome that. or am I certa in pre­
cisely what is wrong; bu t here I'm 
watching students who've been work­
ing with Pascal for four years take 
hours and hours to debug programs 
copied from a standard tex tbook 
recommended by the compiler writer. 
Tha t's portability? 

1 suppose I shouldn't complain . 
Alex expects to make a lot of money 
off his Pascal lessons . When he first 
started working on the concep t, I 
wasn ' t sure it would be worth what 
Workman said he'd have to charge; 
but tha t was before l got involved in 
helping out: that is, Alex had some 
exams coming up, so I volunteered to 
type in a couple of Grogono pro­
grams and get them running . They 
were , after all , simple programs, and 
all that was needed was to copy them 
out of a book, to spend an hour or 
two typing, and perhaps to put in an 
hour debugging .. .. 

Hah ! Didn 't work that way a t all. 

Firs t, even with Semidisk it took 
longer than I'd have thought to get rid 
of all the trivial errors. Then the fun 
really began. There are more obscure 
errors and fau lts in Pascal than you 
can dream of, even if you spend 
weeks studying a good introductory 
tex t like Grogono's. 

For example: "Error number 253: 
Procedure (or program body) too 
long. Reduce the size of the procedu re 
and try again ." 

I searched the index in Program­
ming in Pascal, Digital Research's 
Pascal/MT+ documentation , and 
Sorcim's Pascal/M document. Nary a 
word about this, or at least none I can 
find. Programs that will compi le in 
Pascal/MT + give you error 253 in 
Pascal/M. You fix that by shortening 
the program, which you can do by 
taking a number of messages that a re 
delivered only once and putting them 
in to a procedure (a lthough it's a bit 
silly to call a subro utine just to read 
the instruction messages). Of course, 
the procedur~ was (trivially ) wrong 

the first couple of times. Then the 
random-number generator Grogono 
uses wouldn't work because he uses 
the integer 65536 . Mike Lehman, who 
wro te Pascal/ MT+ , told me on the 
phone simply to change that to 
65536.0, thus changing it into a float­
ing-point number; but that doesn't 
work either, because Pascal will not 
do implicit type conversion, and we 
needed the MOD (get the remainder, 
or modulo) function , and Pascal 
won' t let you do the MOD fundion 
unless yo u 're dividing by an 
in teger . .. . 

So, we wrote a "get remainder" 
procedure, only that ran into con ­
flicts of variable types . 

Then we tried a different random­
number generator and wen t through 
the Grogono program to document 
where and why we changed variables 
from integers to real numbers , and 
after about three times as much time 
and work as I'd expected, that pro­
gram is done. There are a lot more 
like that in the package Alex did ; and 
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P ODUCTS, INC. 

A CALIFORNIA CORPORATION 

w 'r Bullish on Low Pri 

Bison Products, Inc carries most every product you could wanI fo1 your business or personal computer AND- we give them lo you et 
prices that are LOWER than anyone elses COMPARE our total pnce lor the equipment you want to anyone elses total price and you II 
agree It theHems you wantarenotRated In thisad,call us for the current price. If you ftndan advertlltd price that Is lower thanows.call 
UI and we'll try to beat ft. 

Send Mall Orders To: Orders may be picked up at· For Questions or Phone Orders call: 
P 0 Box 9078·184 16709 Roscoe Boulevard (21 3) 891-5702 

Van Nuys Callforma 91409 Sepulveda Calllornla 91343 
Most oraers shipped w1th1n 48 hour 1 receipt ca ort fled he VISA and MasterCard accepted 


All merchand1s new in lact rv car n 11 manufacturers warrantee 

Corporate and School District P ~ s acceplecl sub ec to cred11 appro al Enclose hnanc1al statement wi lh order 


California residents add Sa1es Ta Sh1pp1ng herg added to all orders 

For Further lnfornuJUon Please r I Reader Service# S5 


COMPUTER SYSTEMS 
NEC PC-8001A •.•.•....•.•• . •.. , •• , , , •••.• S725 
Commodore VIC 20 Personal Compu1er Sys1em ... $239 

Products For Apple Computers 
Horo are somo o l tno proaucts BISON camcs for App•o 
Com ~ute rs If yol• don'1se-e whal you want here. gl'l.•e us a 
call 
16K RAM Card for Appl<l 11 .••••••..••••.•••• S 68 
Videx V•deoterm w1Sorisw1tch •••••. , •••• . , •• . S 2S8 
~icrosofl Z-l!O Softcord w/ CPI M .... . ..... .... S 253 

BISON Dis!< Dn•o wl 3 3 Con lrollor • . •••• •. •••• S 459 
BISON Add-on Di sk Drive . . . . . . • . .... S 349 
Parall91 Prin1er Card with Cable , .•••••• ••• •••. S 72 
D C Hoyes M•cromodem II .. . . . .. . ..... . .... S 270 
Novallon Apple Ca1 MO<lem •••..•••••••..•••• S 325 
fof more Apple 1nform.ation. cirtle reader seMce card ,u 52 

Products For IBM Personal Computers 
Tandon Single.S•ded D1•k Dnv<i , . , •••• . • . •.•• S 255 
Tendon DolJb!e· Sided Disk Drive wl DOS Patch •• S 485 
Tandon Double-Sided Drive 
w!&I Tracks & DOS Patch ..•••.....•... . .. . . S 595 
AST &'-K RAM Card • •.. • ...•... .• .. .. .. •••. S JSS 
9·p1ece ..,. of 64K RAMs •••...••••• .• ••.•.• . S 75 
For mor IBM m1ormilllon cfrcle reader s.er\llCt! card JI 53 

PRINTERS 
BISON carries all of the major branos ol pnn1ers If you 
need help chooS1ng the proper pri nter l or your Meds. call 
and tafk 10 one ol our support 1echnic1ens 
EPSON MX-.130 TylJ<l Il l with Grallrnx Plus .. , . .•• S 412 
EPS ON MX-80 Ffr Type 111 with Graflrax Plus . .. . S 522 
EPSON MX· IOO with Cliallrax Plus • . •••. • , •.•• S 675 
NEC PC-0023A f flC\1on & Tracto r w/ Graphics ..•. S 485 
Ok1data Mlc1ol1n<l S2A with Tractor · 80 Cot ••••. S ~60 
Okllla la M•crollne 83A with Tractor· 100 Col •••• , S 635 
Ok1<1ata Mlcrolinc 84PS - 200 cps Par/ Ser . .... . . S1125 
C . l toh Prnwriter · Paral lel ••.• , . •••• •. •.•••• , S 485 
C ltoh Prowriter - ParalleVSerial .. • .... .. . •.• , S 610 
C lloh F-10 S1arwn ter ·Parallel · 40 cps ........ $1395 
C ltoh F-10 Starv.nter ·Serial · 40 cps . ... . •.•. 51495 
B101Mr Daisy Wheel Prin1er • Parallel ......... . S 855 
B1olher Daisy Wht!<!I Printer· S~rwl .•.••.. .. .•. S 895 
f0-r more printer in.rormation ci rcle reader servJce ca rd id 54 

MONITORS 
BMC lnlemallonal 
• 12.. Green rnonHor wHh P'3 1 phospher 
• 15 Mhz ' Excel !en l for 80 column display 
B ~C 1~ .. Green Momio< • . . . s 88 

• 13" Colo r Moniro r' Al;d10 anO Video 
• 270 Linc resolution 
BMC 13" Color Mon11or •.• . , . •..••• . ..• .• ... S 273 

AMDEK Monitors 
• 12" Groon Phospher 

·Non-Giere 

AMOEK Video 300 •• . ..••.. . ••••• ' . ' •Call for Prlco 

• 13" Colo r MOnllO• " RGB Input 

'For IBM/NEC/Apple 

AMDEK Color II. ........ . Cell for P ~"" 


AMOEK Colo< I . .••• .. ••••• .. • ' •• • .. 
Ce11 l or "~"• 
AMOEK Colo< Il l . ••••. . •• ••••••••. . ' ca111or p~"· 

NEC 
NEC 12" Gr"9n Monr10:.,.,.,. , .••••.••••••• S 159 
NEC 3"' Color Monuo• . ......•..•..... S 325 
NEC 13' RGB Colo• Momtor ...•...•• • ••••••• S 815 
ZENITH 
ZeMh 2" Clr..,n Monitor .... ............•••. $115 


TeleVideo Products 
TcloV1di}O comp1.11er ~ rm1n.als. and des op compu ter sy5· 
tems·h1gh p rice fc!atu<05 at low prices 

TeleV ideo TS-802 Computer system 
• 64K. 4 Mhz Z..aoA CPI M ' Dua l floppie5, 720K To tal 
·Same CRT and Keybc>ard as Telev1deo 950 Terminal 
• Network. Expansion Capab~l11•0S 
TeteV1deo TS-002 .. .. ........•..•.••.•. , .• 52565 
Te1aV1deo TS-802H Sama as TS -.1302 
wilh one IJoppy and 5 ·~ ogaByle Hoc cl D•s': •. , , .. $4990 
ToroV•doo TVl-9 10 Terminal ... .. ............ S 575 
Tel V1<leo TVl·925 Torm1nal • • • . • . • • . . . . ... S 725 
Te1eV1deo TVl-950 Termmal • TOP·Ot·LI E . . ••. S 915 

SOFTWARE 
BISON ca.mes solt v, ;:ue for all bus1n~s~ ano personJ I 
computcf systerr.s J,;s! selec1 lhe ~o1twme yoL' wan1 and 
call vs 1or our currenl prire Here ar11 somn C.J.Dmp cs o1 
BISON S Low Pr.cc•· 

MicroPro Software 
WordSta< - S"CP ' '· .......... ........ ...... S 2!>0 
WordS1nr - Apple CP •M . , , , • , ••••••••••• . , .• S 192 
MallMcrge - 8" CP1,, . .. .. . ........... . , .• S n 
M a1tMerge • Aplo CP"· ... .. . ........... ... . S 63 
SpellStar • 8" CPIM , , . , .. ••••.•••••••.•.... S 127 
SpellSlR< - Apple CPIM .....••••••..•• ••. , .. S 105 
Da1aS1ar • s·: CP M , .....•••.•••.•.••.. . ..• S 175 
Super Sen -a· CP M .••• ' .............. ' .. . s 127 
Supct Son - Apple CP. M ...••••.••••• . •• , .•. S 100 
Supe1 Sor1 11• B' CP/ M ••••••••• . ••• , .. . , ... S 105 
CalcStar ·a· CP M ........................ S 149 

S-100 PRODUCTS 
WhaLO\'er )"OtJ need for your S-1 00 sys~em, ham C?u·s co 
Memory. BISO hao 11 Jus!!oo• at 01nli>1 II you don·t see 
1l here call lor oue cu1rO•'l1 pnc~ 

Sierra Data Sciences 
S-100 .11ls1er1SLave Su19le Board Computers 

.~ • .ior - 4 Ml>Z Z 80A ....... , . •. ..••.... S 690 

Sla~o • • Mhz. Z SOA . . . .. ...... S 625 

Sierra Oil1a CP-'"" .•.•. .. .. . •• .• •• .•. •• .. .. S 160 
Sierra Oa1a BIOS •.•... , . . ... .. ...... •.. ... S 100 
Sierra r.. anual ••••• . .. , .. , . , • .•••.•.... .. . S 25 
Sierra 0A1a - Vbnchester Adaptor •.•••..•..... S \4S 
Sierra Oma Turoo DOS . . . . . . . . . . . . . • . . .. . S 750 
QT-Syslems Mainframes 
S-100 .~a1nfome and 8.. On\'e Encl05tJfeS­
• S- 100 Power •SV125A • 16V1SA -16V15A 
• Dm• Powe< - 5V 2 SA -5VI SA • 24V/ 3A 
• Keye<! Power Sv.·11eh 
• Shielded MmhnrtXlllrd 
• Rug9~ Gaid Cagn 
· 9~i' x ff' x 21 • !H x W x D\ 
OT 6-5101 Dua! S" Drives . . . . . . . . . . . . .• S 705 
OT 8·Slo1 . Ouol 8" Orlvos . ................... S 730 
OT 12-Slot. Duol 8"' Dnves.. . . . . • . . . • . . .• S 755 

S-100 Mmnhame and 5 '/..... Drive Enclosures 
• S1mdar toe·· Mainframe 
• 7" x 17" x 20" (H x W x D) 


OT 6·SI Ot Dunl 5'/'" Drives ...•••.•. ••• •••••• S 530 

OT 8-Slot. Dual 5'/," Om•es . . . . . . . . ........ S 555 

OT 12·Slot , Dual 5 ',I," Drw..s ••••••. , . • •. ••••• S 5&0 


STATIC MEMORY SYSTEMS 64K RAM 
· 24 Lone Addressing 
• 200 NS Low Powe• CMOS 
• lnle1mrx RAM nnd EPROM 
• L•SI Pnce $594 Static Memory Systems 
64K RAM .• .••••.••••• . .•.••••••.•••••• • • S 440 

AB DIGITAL DESIGN LABS 
2~ K 8)'1e - 126K Byle Words 
• 4 Mnz Wilh Extsn<!ed OMA 
• 1EEE-<i96 
• Mulll·L<lyc< PC Board 
· I Yea r Wafn1nty 
'L10! $1295 
AB DIGITAL DESIG N LABS 26SK RAM ........ S 825 

DISK DRIVES 
Oume •842 IReplaces Oa!Jl·Trak 8) •• . .. . ...••• S 480 
Tandon Thm s·· Smgl<>-S1de Ooub!e-Dens11y ••••• S 332 
TAndon OoL1ble· Dens11y. , .. •. ... , ....••.•• •. S 485 

SUPER BISON SPECIAL 
M1tst.ib1sh1 8" Doub!e-Oen&ity Oouble-·S1d£td 
Floppy Dis Dnve ••. , .•••.•.. , •.••• . • . • , .. S 399 

OUANTITY DISCOUNTS AVAILABLE - CALL BISON 

TRAK Dual e·· Floppy 01sl< Drive Cab1nel 
· Vert1cle Moun! 
• S•gnsl E>1ender Cable 
· Wri te Protocl Sw11cMs on fron1 
• Power Supply, Fan 
• H ighest qu"MY con.s1ruc11on 
Trak Dual 8'" Floppy DISI< Cab.net , .• , • .• •••••• S 325 

SEATTLE COMPUTER 
8086 SUPER MICRO 

16·bt1M 1cro-compu1er sysrn·m 
· 8 Mhr 8086 CPU 
• Full s-100 Compa1abll11y 
' 128K 70 NS Static RAM 
• MS·DOS (66-00S) 
• Oouble-Den Sity Disk Con110llN 
· 22-Slot Mainframe 
• Jus1 aCd Dn..,es and iermtn.al 
• LIS! Pflce $4185 
Seolllc Compuler B086 Computer Sy>tem •• • .•• . S:l450 
Seattle Compu er 8086 Boa1d Se1 wllh DOS . . ... S 595 

DVSAN Floppy Disks 
Dysa n 104/ 15",'' Soll Soceor 
Box o f 10 .. ••••. , ..••••...••••••••.. . .... S 35 
Dy•an 10411 D 5'1•" 5-011 Sec1or Double Dens.ty 
Box o l 10 . . .. . , . •.. S 42 
Dysan 3740!1 a··Soil Sector 
BO>Ol 10 •••.•• ... ••••. .. .•.•.• .......... S 45 
Dy,;an J7<l0f2D 8.. Sol1·S"1:10' Dou1>1n-Dens11y 
Box ol 10 ••• • •• . , , • •••. ,, .••••••..... . ••• S 63 ­
For mo~e S-100 1nformat1on. cuc1e (Odder servlco c.ard .1.155 
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SO)OU DRIVE 
YOUR IBM PC 


CAPABILITIES WAY 

UP 


More savings on these add-ons. 
• 	 Combo Card. Adds parallel 

printer; RS 232 asynchronous 
communications and clock 
calendar functions. Uses only 
one slot and includes RS 2.32 
cable - $279. 

• 	 Clock Calendar Card. Features 
seconds, minutes, hours. day of 
week, date, month and year. 
Battery backup maintains time 
and date even when system is 
turned off. Software compatible 
with PC DOS - $129. 

• 	 Prototype Card. 3.5 by 8 lnch 
wirewrap area holds over 85·14 
pin dips - $29.95. 

• 	 64K Byte Hardware Print 
Spoolers. Internal spooler 
comes with parallel printer 
adapter. External version 
connects easily between 
computer and printer. Both 
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buffer 32 pages of print output 
and are user programmable ­
$399. 

• 	 Add-On Memory Card. Uses 64K 
dynamic RAM chips, with parity. 
All are expandable to 2561\. 64K 
- $299, l28K - $399, 192K ­
$499, 2561\ - $599. 

• 	 Monitors. High quality, reliable, 
12 inch green screen. NEC. 20 
MHz BW - $195, Amdek, 18 MHz 
BW and anti g lare - $180. 

• 	 Printers. A variety of the newest 
Epson, NEC and Okidata printers 
available. Call for prices. 

• 	 48K Additional Ram. 27 chips 
plug easily into master PC board 
- $75. 

• 	 RGB Color Monitors. Includes 
cable and modlflcatlon to Include 
16 colors - Intensity control. NEC. 
(resolution 690 by 230) - $995, 
Amdek (560 by 240) - $899. 

• 	 Prom Blaster. Programs most 4K. 
to 64K bit 24 PIN EPROMS. 
Complete with personality 
modules and read/write software 
-	 $149. 

• 	 Apparat Game Diskette. 
Includes bladtjack. othello, 
matches and spiralgraph ­
$24.95. 

Apparat will continue lo develop 
add-on products for your IBM PC. 
And Apparat warrants and services 
all the products we sell. can today 
to order any of the products Hsted 
here or to find out more 
information write Apparat, Inc. , 
4401 So. Tamarac Parkway, Denver, 
CO 80237, (.303) 741-1778. Dealer 
inquiries welcome. To order any 
product loday call 

800/525-7674. 
IBM PC 1$ a trademark or ISM . 
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if you don 't know Pascal and intend 
to learn it, I strongly advise you to 
buy the Workman package (com­
piler, Programming in Pascal, Soft­
ware Tools in Pascal , and Alex 's 
lesson disk). That way you won't 
waste so much time with trivial error 
hunting, and you can get down to the 
business of playing with those pro­
grams, modifying them , and using 
the more useful ones. 

And if your time is at all valuable, 
get either M-Drive or Semidisk. The 
slower your floppy disks, the more 
dramatic the result, but even with fast 
disks like Qume DT-8s run by a Com­
pupro controller, the time saved adds 
up fas t. 

CB / 80 Revisited 
There is an alterna tive: Digital 

Resea rch's CB/ 80, which is compiled 
CBASIC. Our tests so far show that 
CB/ 80 is pretty comparable to Pas­
cal / MT+ in speed and compactness 
of code. It's reasonably easy to patch 
in assembly-language subroutines in 
CB /80, so that you can optimize 
loops and other things that you use 
all the ti me. There's a new version of 
CB/ 80 with an improved linker that's 
supposed to make patching in sub­
routines even simpler; I'll have it in a 
couple of weeks, and I can report on 
it then. 

Despite my mad friend 's misgivings 
about all forms of BASIC, CB / 80.. in 
my judgment, remains a real com­
petitor to Pascal and PL/I. It won 't 
write code as fast or as compact as C, 
but then few higher-level languages 
wiJI , and it 's a lot easier to learn than 
C. l suspect, in fact , that my mad 
friend would salve his anti-BASIC 
prejudice by pronouncing that CB/ 80 
isn't "real" BASIC at all but a sepa­
rate new language. 

He'd have a point, too, since CB/ 80 
has few of the inherent defects of 
BASIC. With CB/ 80 you can have 
truly local variables within functions 
and procedures and call them either 
by label or by value-that is, you can 
hand the procedure the actual value 
of the variable it is to work with, let­
ting it create a variable that's local to 
the procedure so that whatever it 
does cannot change the "real" vari­
able out in the main program; or you 



ThinkNow! 

Multi-user MP/M™ 8-16* runs 8 bit 

CP/M® software better than it 's ever 
been run before. 

• BIG -over 61K! That 's over 6K more 
user space than conventional CP/M 2.2™! 

• FAST-DMA floppy and hard disks 
with cacne buffering and high speed CPUs. 

• MULTI-USER-enhanced and fully com­
patible implementation of MP/M 86™ runs 
both 8 and 16 bit programs at the same time! 

8 bit programs you can run include: WordSta ,· 
dBASE 11;M Whitesmith 's C, MicrosoftTM BASIC, 

CB80™ and PL/1-HQ;M 

ThinkAhead! 
MP/M 8·16 runs 16 bit CP/M 86™ software, so you can 

get what's coming! 

• Upgrade effortlessly from 8 to 16 bit software (for 
example, from CBASICTM to CBASIC 86™) without leaving 
your programs or data behind. You get complete file com­

patibility between 8 and 16 bit CP/M. Other systems make 
you choose between 8 and 16 bits. MP/M 8·16 systems have 

two CPUs-one 8 bit one 16 bit . You get it all. Now. And 
tomorrow. 

• 16 bit programs available now include: CBASIC 86, Super­
Calc 86;M Microsoft FORTRAN 86 (ANSll 77), CIS COBOL 86!M 

• Even the hardware is upgradable. Our boards are compatible 
with the IEEE 696 bus (and we've got 20 bus slots!). Our state-of· 

the-art systems can keep pace with the state-of -the-art. 

• All CompuPro boards in our MP/M 8-16 systems are covered by 
a factory backed two year phone rep lacement warranty. 

G&G Eng ineering is an au thorized CompuPro systems center. 

Thinkaa~Ra~.NEERING! 

1922 Republic AYe nue. San Leandro. Ca11iorn 1a 9~577 (4 15) 895-0798 

351 Ca lifornia Streel , Sui te 515. San Francisco. Ca lirornra 94104 

"MPIM 8-16 is a proprietary implemental ion ol Dig ila l Research's MPIM 86 operating sys1em. con fi gu red fo r CompuPro by 

G&G Eng ineering. 


CompuPro is a trademark o r Godbout Eleclronics: MPIM 86. CP/M, CPIM 2.2. CBASIC, CBASIC 86. CB-80, PL/1-80, and CIS 

COBOL 86 are trademarks o r DigHal Research. Microsoft is a trademark of Mic rosoft Corporat ion. WordStar is a reg istered 


trademark of Micro Pro 1n1erna 11onal Corporation. dBASE II is a trademark or Ash1on-Tate. SuperCalc 86 is a trademark of Sorc im. 
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Our MX Series printer are the best-selling 

dot matrix printers in the entire world. This 

is why. 


Fact One: We've got your type. 

Epson invented correspondence quality 

printing. And we sti ll do it better than any­

body. 


But more importantly, we do more of it than 
anybody. On every Ep on MX printer, you 
get a choice of sixhj-six different type styles, 
including italics, a handy subscr ip t an d 
superscript for scientific notation and small 
print, enough international symbols to print 
most Western languages, and one-pas 
underscore. All in a tack-sharp, easy-to-read 
9x9 matrix with fulJ descenders. 

If print quality is important to you, yo ur 
next printer is an Epson. 

Fact Two: Ultra-high resolution graphics. 
There simply is no higher resolu tiC'n graphics 
than GRAFTRAX-PLUS. And it conies stan ­
dard on every MX. 

You get bit image graphics free of wander, 
walk and jitter; graphics with blacker blacks 
and better definition because you can pre ­
cisely place a dot at any of 25, 920 positions 
inside a square inch (that's 120 DPI h x 216 
DPI v); graphics that make our printers riva l 
plotters . 

If graphics is what you want, your nex t 
printer is an Epson. 

Fact Three: Feature shock. 

The Epson MX Series is packed wi th the fea­

ture printer fanatic wan t most. A bidirec­

tional print head with logica l seeking of the 

shortest line. Programmable tab, form length 

and right margin . Top of forms recognition. 

Skip over per£. Software printer reset. True 


" /11 my judgment , 
this is the 
best printer 
you ca 11 b11y ." 
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backspace . Self test. The world's only dispos­
able print head . And more. Lots more . On 
our MX-100 and MX-80 FIT, you even get 
both friction and tractor paper feed. 

If you wan t p erformance, your next printer 
i an Epson. 

Fact Four: Incredible reliability. 

Epson MX Series printer are the most reli ­

able printers ever made. And the reason is 

precision. 


Take a look inside one and you 'll under ­
stand. ot ice the s implicity, the fit , the 
finish. That's why Ep on has an out-of-box 
reli ability rate other can only envy: 98 % . 
And why our mean cycles between failures 
(MCBF) is over five million lines. 

The whole package is neatly wrapped in a 
rugged pl astic inject ion-molded case de­
signed to look good - and stay looking good. 

If you want a printer that works, and keeps 
on working, your next printer is an Epson. 

Fact Five: World's best seller. Period. 
Within months after we i.nh·oduced the Epson 
MX-80, it was the best e lling dot matrix 
printer in the world. It till is. Not because of 
anything we said, but becau e tens of thou-
and f computer en thusiasts went out and 

did some serious comparison shopping. They 
dec ided it was the best printer for the money 
they could buy. And who are we to argue? 

If yo u wan t the world's best se ller, your 
next printer is an Epson. 

Fact Six: Quality doesn't cost more. 
Don't take our word for it. Check it out. Look 
at what they give you. Then look at what vve 
give you . Then look at the p1ice. 

There is only one logica l choice. Epson. 
And that's the truth . 

Your next printer. 

EPSON 
EPSON AMERICA , INC. 
COMPUTER PRODUCTS DIVISION 

3415 Kash iwa S treet 
Torrance, California 90505 
(213) 539-9140 
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Seattle Computer announces a 
major programming innovati on for 
the IBM Persona l Computer. 

Our ne'"' RAM + Flash Disk 
software lets you use memory Ii ke a 
disk. Flash Disk finds informat ion in ci 
f lash by electronica lly simula ti ng a 
disk drive 10 to 50 limes faster than a 
me hanical di k. By opying your 
most-used programs and data to Flash 
Di k, you make them in tant ly acces­
si ble- ending those long di sk access 
delays. Fl ash Disk is also ideal for 
temporJry intermediate fil es . 

And best of all , Flash Disk 
comes free w ith the RAM - memory 
cards. Or, if you al ready own RAM +, 
Flash D isk softwa re i available from 
you r dealer. 

334 BYTE Sqin,mbu 1~&2 

As always, the beauty of RAM + 
is the combi nation of memory and 
serial port on a single card . Not only 
does it ave the $150 an IBM serial 
ca rd wou ld co t, but it al o leav · an 
open slot for furl her additi ons-like 
another RAM+ ca rd . 

Available in 64K, 128K, 192K or 
256K, RAM+ is expandable, fJs t and 
reliable . Each ca rd comes fully tes ted 
and with a one-year gua rantee. (Ex­
pansion kits are also ava ilJble.) 

Of course it's made by Seatt l 
Computer. We' re the people who wrote 
the operating system of the IBM-PC 
and we're still first in in novat ion. 

How to order: New RAM+ with 
Flash Disk is available through your 
loca l computer store. Ca ll us tol l-free 
at 1-800-426-8936 for the location of 
your nearest RAM+ dealer. 

Ci rc le 419 on inquiry card . 



can write the procedure so that it 
manipulates global variables and af­
fects everything. True, CB /80 doesn't 
name its multiline functions pro­

cedures; but they have all the at­
tributes of a Pascal procedure, can be 
called by name, and in some ways are 
easier to use_ 

The bottom line is I'm sti ll thinking 
about the language problem. I don 't 
think anyone knows which will be­
or sl10uld be - the microcomputer 
language of the future. But now that 
CB/ 80 is avai lable without unduly 
restrictive licensing agreements, I 
wouldn' t count it out. 

Cardfile 
Longtime readers of this column 

will know that I have no high opinion 
of the prevailing state of program 
documentation. There's a reason for 
that. For example, about a year ago, I 
received, unsolicited, a program for 
review_ lt came with a handsome 
document and had an in triguing 
name that made it sound as if it might 
be very useful. My mad friend Mac 
Lean claimed it as his next project, 
and that seemed reasonable , so I let 
him take it away. 

Once I got 

Cardfile running, 


I liked it fine. 


He returned it the nex t week. 
"Does it work?" I asked. 
"l think so. " 
"You think so?" 
"Yeah. It seems to work all right. 

Nifty images come up on the screen, 
the cursor moves around _ 

"Then what's wrong?" I asked. 
"I have read the document five 

times, and I cannot understand what 
the program does. " 

He was right, too. That program 
now lies under a moldering pile of un­
reviewed software languishing in a 
far corner. It may stay there forever. 

Which brings us to Cardfi le, a 
rather nifty program distributed by 
Digital Marketing Corpora tion , 
whose rather distinctive logo has ap­
peared in a number of computer 

magazines lately . Digita l Marketing 
seems to have sent me Cardfile and 
Synopsis, or perhaps I picked them 
up at the West Coast Computer Faire; 
if there was a cover letter, I 've lost it , 
so I've no way of knowing where l 
go t it, and yes, this is re levant to the 
review . 

However I acquired them, Ca rdfile 
and Synopsis reached the top of the 
queue; and a ll my students and asso­
cia tes were working on other proj ­
ects. From the titles they sounded in­
triguing. Cardfile, for example, is 
subtitled File Card Index Program, 

which sounded useful, and when I got 
inside, the "Overview" section of the 
program document informed me that 
"Ca rdfile automatically stores, 
retrieves, and displays information 
that is typically kept in index card 
files-summaries of articles and 
books, notes, recipes, menus, cata­
logs of books, phonograph records, 
tapes, etc." 

ow that sounds pretty good. 
Down below it tells me that "Cardfile 
requires an 8080/ 8085 or Z80 com­
puter with at least 52K RAM; CP/ M 
2 or MP / M; and Wordstar. Spell-

J Question: When can I use Ada? 

ADA Answer: NOW-
with JANUS. 

Ada is available now for your micro-computer.N JAl'IUS Is a subset of Ada wh ich Includes those featu res sorely m issed by 
programmers on micros. Here Is a list to help you decide for yourse lf. 

+ Modular Separate Compllatlon u + Single and Double Precision Floating Point Numbers 
+ Binary Coded Declmn l (BCD) f ixed Point Numbers 
+ Integer and Long Integer Numbers 
+ Complete String Handling 
+ Sequent ial and Random /\ccess 1/0 
+ Full Dynamic /\llocatton and oeauocatlon 
+ Friendly r::rr-or Handllngs + An Assembler for lnterfacln9 assembly routines 
+ I\ Linker for combining modules 
+ True native code I• produced 
+ ROMable. reenterant code 
+ Run-time Ubrary source code 
+ L-Ow Cost- JAl'tlJS Is more cost effective than any other comparable The language 

Ilda packagethat Is based 
+ lnexpe11slve Updates on the past 
+ No royalties for programs wrllten In JAl'IUSbut looks lo 
+ No hassle customer service!fte uses of 

the future. In short all p luses- JAl'IUS contaln.s everything you need to do fast, struc­
tured program development in a micro environ ment. 

.JAl'fllS [s availabl e. ror the C!'/M . CP/M·86, and MS-DOS operating systems. 

!'low you too can ta.ke • 8lep forward In to the tutu.re on theere computers; 

8060/ ZBO based syslems: (AU CP/Ml /\pple Soncard. North Star, Cromemco, 
SuperbraJn, TRS·80 Model II , and all CP/ M a~ disk systems. 

8086 based sys tems: IBM Persona l Computer. Victor 9000. Seattle Computer 
System II . Teemar. Lomas Data Products. and al l CP / M 6H disk systems. 

BOBO or zso. CP/ M (requi res 56K memory) - $300.00 

8066 / 8086. Cf'/ M-86 or MS-DOS (requires 96K memory) - $400.00 

C' '"' .cJl'1'-' ·ll&, MPJM>-<8S •• b~-~ cal ~l'l....U•C't\. ~ ee DO$ .. • u-~11. ~ $-."""' Ccimp.n.. "-tuc1. 
' AO,a 1 1 • t:l •,,_,.,.._c-4~U!I ~to,~..... $•-i t Ill• ruo;=i.m.-t o1 Liil~ A.HOtlS!• 

AAS DOS Ii• "~\ GI M.,;:.JOlo9;t1 APQll SOflewd Is• ll'~tf11 d "'4k'M'Oh. L"'C 

()Copyrlgh~ 1982 RR Softw.ar11 

~ SoFTWARE S{)e"JBisls n slate d tro art prgamrrg 

P.O_ BOX 1512 MADISON, WISCONSIN 53701 (608) 244-6436 
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t atperson 
werea ew es 

Until now, manufacturers have made 
personal computers that were a hopeful com­
promise between home use and business. 

But now Digital Equipment Corporation 
offers the first personal computers·designed­
and built- strictly for professional use. And 
since dilierent professionals have different 
needs, Digital is introducing not one, but three 
personal computers made to professional 
standards. 

From keyboards to CRTs ~o software, all 
three computers are designed to be easy to 
learn/ use, and maintain. They all have the com­
munications capability to get you into larger 

systems and networks. And theyre all backed 
by the service, support, and quality that have 
made Digital the second largest computer com­
pany in the world. 

Digital's Professional 300 Series is a fuJJ­
blown PDP-11 minicomputer for your desk. It 
includes P/OS, a multi-tasking operating system; 
an optional 5 mb Winchester disk; and bit-map 
graphics, including color. With comprehensive 
communication facilities, the Professionals can 
handle text, data, pictures, even voices on the 
telephone, linking them with other personal 
computers or larger systems, such as Digital's 
VAX. And a standard user interface lets you run 

CPl>ii·S is a registered trademark o{ Digit al Resc.uch. Inc. Profos.sion.al, DE mat£" tlnd Rainbow are trade marks of Oigi tiJJ Equipment Corpora tion. 

http:Profos.sion.al


all applications with the same basic menus, 
prompts, and help commands. 

Digital's DECmate II is the first personal 
computer that can manage an office. It runs a 
complete array of business and accounting 
applications, fully supported by Digital. Plus 
professional-quality word processing, list proc­
essing and office management softvvare. It can 
even run conventional CP/M® programs. 

Digital's Rainbow 100 is for the profes­
sional who wants to use the wide range of 

ters wide; optional bit-map graphics, including 
color; and professional-level communications. 

For more of the story, call 1-800-DIGITAL. 
For personal computers that are as profes­

sional as you. 

More personal. 
More computer. 

available 8- and 16-bit G'/M personal computer 
software. For the price of an ordinary personal 
computer, you get a CRr that's a full 132 charac­ mnmnoma 
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CALL ''THE-COMPUTER-LINE''™ 
FOR ALL YOUR IBM® 

PERSONAL COMPUTER REQUIREMENTS 
OUADRAM CORPORATION 

QUADBOARD 
Tho uttimute memory boafd fo r l he IBM. tea1ur lng: 
• fully mcpandable from 64 10 256K 
• parallel porl 
• as~nch ronous !RS232) se ri al port 
• clocklce landor 
SCALL 
MICROFAZ£R 
• bultorlng from 8 to 64K (4 lo 32 pages or tex ll 
• pfinter and c;omputer lndepondent 
• para llel/parallel; se1Jal/se,lal and 1>aral lellser1a1avatlobla 
• compute wnlle you print I 
SCA\.L 
INTERFAZER 
Used as: 1 • Incompatible Device lntcrlace
• Perlph!lcal bulter , Perlphoral Multiplexer 
• Mulll.\Js!!r Prin ter Controller • Data Trans fer Rate Corwenor 

Davong 
Systems, Inc. 

Description: 
The Davong Systems Memory Card is a convenienl RAM me[T\ory expansion card for use In 
the IBM Personal Computer. 

The Memory Card may be placed In an y free system slot . It Is completely compatible with 
all IBM Personal Compu ter sol tware ancl ha rdware, and runs at the same speed as IBM 
memory products. 

Features: 
· I ' b ' i

• 64K !C's provide low power consumpt ion and maximum re 1a 11 ly. 
• Extended burn -I n at eleva ted temperature. 

_•_C_o_m..;.p_u_1o_r _1IO_ Ex_P_<'_n_c1e_r___ s_c_A_LL_____ _ ___ ___--1 • Swllch·selectable address ra nge. 
PRINTERS • Fi ltered voltage provicl es low noise. + 5 v, @ 850 ma-max. 

NEC INTEG RAL DATA SYSTEMS • Power cons umpti on: DSl·192K +5 v. @ 560 ma-typ.NEC8023A s 489 PRISM 132 COLOR PR INTE R 

NEC7710 $2339 INCLUDING ALL OPTIONS + 5 v. @ 650 ma- max. + 5 v. @ 90 ma- max. 


DSl-64K DSl·256KEPSON • 4·COLOR PRINTING $1595 + 5 v. @ 410 ma-typ. + 5 v. @<590 ma-typ. 
EPSON MXSOlll s 429 • FRICTION FEED 
EPSON MXSOFT Ill s 529 • 200 CPS SPRINT MOOE 
EPSON MX100 Ill $ 699 C·lTOH Hard Disk System for the IBM Features:

ALL EPSON AND NEC 
F10 Word Quality Pri nterDOT MATRIX PRINTER • 6.4 Mbytes unformatted; 5 MbytesPersonal Computer.PRICES INCLU DE SHIPPING • 40 CPS Printlng formatted . 


AND INSURANCE FOR • Letter qualily excellence 00 
 • Winchester technology 5'/•" disk drive.IMMEDIATE DELIVERY. ONLY $1 595.Now 0 nly $1395
OLIVETTI • Compatible with IBM software. 

Prowrlter 120cps 5469.00 Description:LETTER QUALITY PRINTING $1445 • Fu ll software support Includes: 

... ~ lliil I .;. ·:re o-n". -~ . ·· , The Davong System's Hard Disk Drive llts lnstallation/conllguratlon program~ ~- , ..,,_ •I • • ,, .• .. . ... .· ·. , . .. . . conveniently Inside the seconcl floppy drive Complete diagnostics 

·.- f_- • r,)}- .!J. ·· ·t=·" b... t. +:.. I ·l .- •~ loca tion of the IBM Pe rsonal Computer Hard disk formatterI- !) -...... - , . -~•• •. • 1 .::... . ••• .. - · . chassis, provid ing more than 30 limes the • Complete with all components requi redml t... · ·· ~ . ...· . .-.,1 - -~" f.... l, .• .,• : . k capac ity of a f loppy d iskette, plus greater lor Installation, Including:. ... · · - I" .....• ,. .. . ..·· i....... : .... I · · .;. t- • 1 ~ speecl and rel lablllly. Disk controller board 
The DSl-501 Sys tem is compatible with Power supplyI = ~-~• r• ' 1 ,: · ·:.:: · :ttr:-.j.k · :.\. ~ ~~-\ 

IBM software, and supports IBM DOS . The Cabling-~ • · -• • ., . ,P ·· ~ ·:~' ?·.. ·.. ·· . 
sys1em Includes all necessary components Sol1ware to install under IBM DOS disk 
and software lor Installat ion. operating software 

- 64K RAM S225 -- 192K A.AM S499 -256K RAM $599 - ­

llllllllllllllllllllllllllllll 

12 MEGABYTES STORAGE S219s.•• 
TANDON ADD-ON DRIVES FOR IBM 

TMS·100·1 S225 TMS-100·2 $285 TECMAR PRODUCTS 

Sin le s ided Double sidecl 
 EXPANSION CHASSIS s 799 

DISKETIES TIME MASTER s 89 
SCOTCH WITH PLASTIC LI BRARY CASES (Boxes of 10) DEVICE MASTER s 189 

(48 Track slngle-sldecl clouble clenslty) $26·50 SPEECH MASTER s 329 

JIERBATIM DATAUFESS/DD (Boxes of 10) $24-95 SCRIBE TEN DER (Two Serial Ports 
ancl One Parallel Port) s 159 

BUSINESS ENTERTAI NMENT 
IBM SO FTWAR E 

SCRIBE MASTER (Three Serial and 

WORDSTAR $289 GALACTIC ATIACK $26 
 Three Parallel Ports) $ 229 
MAILMERGE $ 79 ZORKI $29 
TAX MANAGER $199 ZORKll $29 LAB TENDER $ 329 
256K VISICALC S189 DEADLI NE $39 LAB MASTER s 829 
VISITRENDNrSIPLOT $239 ..CA LL FOR NEW DIGITAL TO ANALOG CONVERTER $ 329 
VISIDEX $189 GAMES AT VIDEO DIGITIZER $ 289 
EASY EFFECTIVE ACCOUNTING UNBEATABLE PRICES•• FOR A COMPLETE EXPLANATION OF ALL TECMAR PRODUCTS 

SYSTEM S389 CALL FOR OUR COMPREHENSIVE CATALOG. 
SUPERCALC S219 T and G JOYSTICKS $44.95 )--- - - ------------------------ ­
SUPER WRITER $289 ADAM AND EVE MONITORS 

PADDLES $29.95 TECO GREEN $179 
CALL FOR SOFTWARE NOT LISTED TECO COLOR S588 AMDEK COLOR S749 

CALL OR WRITE FOR OUR IBM CATALOG 
IN COLORADO (303 279-2727 
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RETAIL 1019 8TH STREET 
GOLDEN, CO 80401 

CALL "THE COMPUTER-LINE"™ 
1·(800)-525·7877 

comPUTERWORLD INTERNATIONAL, INC. 
SUITE 133, P.O. BOX 81 . WHEAT RIDGE, COLORADO, U.S.A. 80034·0081 

TERMS: RETAIL/MAI L ORDER: ADO 1% SHIPPI NG (MI NIMUM $2.50) · UPS GROUND. 
WE HONOR ALL MANUFACTURERS WARRANTIES AND EXCHANGE FAULTY GOODS IMMEDIATELY 
SPECIAUSTS IN APO ANO INTERNATIONAL DELIVERIES. 



Items Reviewed 

Cardfile (by Prolem Software) 

Synopsis (by Protem Software) 

Digital Marketing Corporation 

2670 Cherry Lane 
Walnut Creek, CA 94596 

(415) 938-2880 

CB/ 80 (compiler version of CBASIC) 

Digitaf Research 

Box 579 

Pacific Grove, CA 93950 

(408) 649-3896 

M-Drive 

Compupro Systems 

Oakland A irport , CA 94614-0355 

(415) 56Ul636 

PascaJ Introduction Package 
Workman and Associates 

112 Marion Avenue 

Pasadena, CA 91106 

(213) 796-4401 

Pascal/ M 
Pascal/M-86 
Sorcim Corpe.ration 

405 Aldo Ave. 

Santa Clara, CA 95050 

(408) 727-7634 

Pascal/MT+ 
Digital Research 

Bo 579 
Pacific Grove, CA 93950 

(408) 649-3896 

Semidisk 
Semidisk Systems 

POBGG 

Be.averton, OR 97075 

(503) 642-3100 

Books Reviewed 

Prag.ramming in Pascal 
by Peter Grogono 

Reading, MA: Addison-Wesley Publishing Company , 1980 

(rev . ed.) 

Software T ools in PascaJ 
by Brtan W . Kernighan and P . J. Plauger 

Reading, MA Addison-Wesley Publishing Company, 1981 

(617) 944-3700 

$89 

$125 

ssoo 

U8K 
256K 

$1590 

53100 

$50 

S395 

5495 

8080. 8085, Z80 

808618088 

5350 
$600 

512K bytes 

l megabyte 
manual only 

$1995 

$2995 
$10 

$15.95 

515.95 

TRANSITION ... 

.. .SOFTWARE 


Main frame .. to Mini. .. to Micro 

COST goes down, while 
utility goes UP 

Innovative memory management software 
allows programs once reserved 1or large 
machines to run on your CP/M 56K to 64K 
system. All offer GRAPHIC displays with 
extensive pictorial representation ol your 
data on avariety of graphic devices including 
CRTs, dot matrix printers. word processing 
prinlers. and pen plol\ers. 

(PARTIAL LI ST) 

SCIENTIFIC and ENGINEERING 

PROJECT EVALUATION 590· 
(sim ilar to DELPHI) 

LINEAR REGRESSION sso· 
3-D GRAPHICS sw · 

(user !unctions. enhancement. 
hidden line) 

ENGINEERING FIGURE GENERATION sgo·· 
BASIC STATISTICS 590 ' 
CURVE FITIING (2 variables) 590· 

(with smoothing. enhancement) 
NETWORKING $109' 

{C.P.M.. out-of-killer. elc.) 

OTHER CATEGORIES 
STOCKS-INVESTMENT MODELING 5135 " 

WIRE LIST, PCB LAYOUT. with s1ss· 
schematic generation, error li st 

DIGITIZING SUPPORT PACKAGE 51ss·· 
(Includes GRAPHIC EDITING) 

BUSINESS and DATA ENTRY FORMS 575·· 
DESIGN 

DRAFTING SUBROUTINE SUPPORT SSO"" 
("rel fi les:· MICROSOFT formal) 

CONTOURING PACKAGE s190·· 
(wilh gridding, Krigg ing. enhancement) 

'GRAPHICS OUTPUT DEVICE Will E HANCE PACKAGE 
""GRAPHICS OUTP\JT DEVICE REOUIR ED 

ORDER BY TITLE, INCLUDE 55 SHIPPING PER 
PACKAGE. WE ACCEPT CASH. CHECK. MC, 
VISA. C.0.D .. APPROVED P.O .. U.S. FUNDS 
ONLY. 5 DAY RETURN PRIVILEGE-subject lo 
conditions included in each package. Inc lude 
diskette type in each order: 

8 ln. SSSD CP/M 
5'• in. NORTHSTAR 
5'" in. OTHER (Inqui re) 

FULL BROCHURE AVAILABLE ON EACH 
PACKAGE-CALL US 

THE ENERCOMP COMPANY 
P.O. BOX 28014 


LAKEWOOD, COLORADO 80228 

(3 03) 988-1648 


CPI~ - T \ol OF DIGITAL RESEARCH CORP 
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binder, Magic Wand, or a similar text 
editor." Well, I've got an 8085, CP /M 
2, and plenty of RAM. I don't have 
Spellbinder (I've asked, but Lexisoft 
has never sent a review copy). 

I don't have Magic Wand, and 
therein hangs a tale: when Magic 
Wand was first developed, the then 
owners sent me a copy, which l spent 
far too much time working over. 
There were about 20 exchanges of let­
ters and a lot of phone calls as I 
pointed out problems with the editor, 
especially the disk operations. In 
general, l ended up putting a lot more 
ti me into it than I should have. I did 
that because I liked the product a lot 
and thought it ought to have the bugs 
ironed out. 

SBA (Small Business Associates) 
lost control of Magic Wand. The new 
owners inherited a pile of corres­
pondence from me. When I called one 
day to ask what was happening, they 
acknowledged my help in pointing 
out design flaws and promised me the 
new and revised copy of Magic Wand 
"real soon now." Before I got it, 
Magic Wand was sold to Peachtree. 
I've written Peachtree four letters and 
spoken to its representatives at three 
different computer shows; the com­
pany ha yet to acknowledge my ex­
istence. Now I have a perfectly good 
editor, and I don 't need Magic Wand, 
but l do confess some curiosity as to 
how many of my suggestions the 
company adopted. 

Anyway , l don't have Magic 
Wand. I do have Wordstar, but I 
don't use it all that much, and in fact, 
it isn' t on the system master for the 

Compupro 8085/ 8088. But what the 
heck, WRITE, the editor I use, has 
some similarities to Magic Wand in 
that it marks the ends of Bnes with 
nothing and the ends of paragraphs 
with a carriage return but no linefeed; 
and the document did say "similar" 
text editor. Maybe it would work. 

But then I began reading the rest of 
the Cardfile document, and holy ca t­
fish! It doesn't tell what it does! 
There's a set of instructions on how to 
use it , but they weren't helpful - at 
least not to me-on what the damed 
program was going to do. 

What it said was that after I did 
some installation, I should use my 
text editor in a special way to "crea te 
a separate document file for each 
record you wish to enter in the Card­
file index." I could, it said, name the 
document fi le anything I want, except 
that I couldn't use an extension of .Y 
because the program was going to 
create another file with . Y extension 
for each one of the files I was about to 
make. 
' This sounded like a great way to fill 
up a disk but about as useful as a 
chocolate-covered wristwatch. 

Furthermore, the instructions told 
me that "the disk directory for a stan­
dard floppy disk holds 64 entries." 
That's not strictly true for CP / M 2.2, 
but it did seem to impose some new 
limits. What good is a card file that, 
with its index and command pro­
grams, can't have more than 25 or so 
cards in it7 Especially since Digital 
Marketing Corporation's licensing 
agreement says I'm permitted only 
two backup copies of the program. 

Well, maybe I was reading it aU 
wrong. I certainly seemed to be hav­
ing trouble understanding the pro­
gram instructions (and it wasn't that 
late, either). So to be fair , I ran the 
program itself. 

I began with the installation 
routine . It comes up with a menu of 
Wordstar, Spellbinder, or Magic 
Wand and will not accept any other 
editor whatever. So much for 
"similar," but the heck with it. I told 
it my editor is Magic Wand, then 
answered the other questions . What 
you do is give it the name you invoke 
your editor with (WS, MW, Foo, 
whatever; in my case, WRITE) and 
the name you propose to use to make 
Filecards (WRITEC in my case). Then 
you go WRITEC, and up comes their 
prompt first, then WRITE's . 

WRITE seemed to be working all 
right, barring the fact that l couldn't 
get the disk directory; apparently, 
Cardiile's shell program, which the 
company calls an "environment, " in­
terferes with WRITE's rather sophis­
ticate'd directory calls (which show 
fi le size as well as name). Ah, well. 
Everything else looked all right. So I 
proceeded to create some typical card­
file "gubbage," saving each file under 
a different name but with file exten­
sion .GUB, and exited the editor. 
Sure enough, for each of the .GUB 
files I'd created, there was a corres­
ponding .Y file. 

Then I invoked the Cardfi le pro­
gram itself; lo, it worked fine. First it 
updated its index, then displayed self­
explanatory prompts inviting me to 
search the card-file index. Simply give 
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it a key, and it looks until it finds 
what you need, which it does pretty 
Fast. And when I exited Cardfile, I 
found all the . Y files had vanished. 

Did I need the original .GUB files? 
One way to find out was to erase 
them. And, indeed, the information 
in them was still available. I'd been 
fooled by the program document's 
constant references to "updating the 
index," which implied to me that it 
only made indexes rather than copy­
ing the en tire card-file information . 
Finally, a careful reading of the docu­
ment told me what I'd missed: Card­
file creates a random-access file 
whose default name is CF.DAT. All 
your information is stored in there. 
CF.DAT need not be on the same disk 
as the Cardfile program and, indeed, 
can be renamed anything you like. 

Moreover, all of that is stated in 
the document, and on reading it over 
now it's all pretty clear; how could I 
have missed it? 

Well, first, prominently up at the 
top of page 2, the document describes 
CF.DAT simply as "a sample data file 
to permit experimenting with CF." 
This was apparently sufficient to 
cause me to ignore any fur ther 
references to CF. DAT; there were 
only a couple in the opening sections. 

Second, after reading the "Over­
view," I turned to the "Theory of 
Operation" section. The section is not 
a description of the program at all; 
ifs a description of how the program 
does a rather small part of what it 
does. There is no mention of CF .DAT 
or even of random-access files. By us­
ing the rather pretentious "Theory of 

Operation" as a section title while 
describing only a small part of the 
program , the documentation writers 
made it pretty tough to infer what the 
program really d es. 

But once I got Cardfile running, I 
liked ii: fine. You can use it about as 
you 'd expect, to make notes and the 
like. You can print the notes on 
paper, pull them out in to separate 
disk fi les (so that they can be read 
into a document ), or simply erase 
them. It's a bit of a pain to exit your 
editor and then reenter it when you 
want to make a note for another time, 
but the document tells you how to 
avoid doing that (as a matter of fact , 
in the infamous "Theory of Opera­
tion" section). 

I presume that Synopsis works 
much the same way; a cursory look at 
the system documentation drove me 
away, but that was before I mastered 
Cardfile. Now that I unders tand what 
the program does and sort of how it 
does it, the Synopsis document no 
longer looks so forbidding. What 
Synopsis does is le t you put four line 
at the top of any document you like, 
then read those fo ur lines into a ran­
dom-access fi le called SYN.DAT. It 
keeps keys to those li nes in SYN .KEY 
and has va rious search modes. Of 
course you ought to make the four 
lines as descript ive as possible. 

Synopsis will automatically make 
the first four li nes of a fil e comment 
lines fo r your editor (so long as that 
editor is Wordstar, Spellbinder. or 
Magic Wand ). A comment line is one 
that will show on the screen but will 
not be printed . Wordstar uses".. " to 

in troduce a comment line. Spell­
binder uses ". r", while Magic Wand 
uses .. \ *" . As an aside, I've often 
wondered why text editors can't use 
something sensible, like 

(.. {. r 

or preferably all of them, as comment 
line markers. As you may have no­
ticed , the characters;,(* ,--. 1•, and { 
are the "open comment" characters 
for the 8080 assembler , Pascal , Ada, 
Pascal again , and C compilers, 
respectively , and thus will be ignored 
during assembly or compilation. By 
allowing the "open comment" char­
acter followed immediately by a ' '. " 
to be the editor's comment line 
marker, you could embed formatting 
and comment commands into your 
programs and still compile directly 
rather than recopy. I've mentioned 
this to Tony Pietsch , and he 's modify­
ing WRITE to work that way . 

In addition to the four-line 
synopses, Synopsis a.Isa catalogs the 
filename and disk name. (You name 
the disk with a title beginning with a 
hyphen so that it will be sorted to the 
top of the file. ) 

Anyway, I haven 't run Synopsis, 
but l can see how it could be useful, 
and since it works pretty much the 
way Cardfile does, I don't foresee any 
difficulties with it. It seems to have 
some similarities to the Ward Chris­
tenson Catalog program (public do­
main) available from Barry Work­
man or the CP / M User's Group, but 
it has added features as well. I expect 
we'll be using Cardfile here . • 

I I 
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Logo: An Approach 

to Educating 


Disabled Children 

Action-oriented learning has dramatic benefits. 

While a computer is a learning and 
teaching tool appropriate to many 
educational settings, it can be much 
more than that for an educa tionally 
disabled child. It makes equa l oppor­
tunities possible in cases for which 
conventional educational methods 
are not feasible or effective. A com­
puter can provide a vehicle for gen ­
uine in tellectual achievement. For a 
physically disabled child who has 
li mited access to the world of motion 
and spatial relationships, for a 
leamjng-disabled chi ld who shows a 
flair for geometric problem solving, 
and for a nonverbal child who is 
blocked in establishing communica-
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tion, developing a facility in using a 
computer can be regarded as an 
essential educational experience. 

A major potentia l of the computer 
in an educational contex t is its flex­
ibil ity, which allows a teacher to 
tailor a learning situation to the 

Logo activity 
emphasizes methods of 

doing things rather 
than answers-process 

not product. 

specific requirements of a particular 
child . owhere is this more impor­
tant than with disabled children, 
where the range of individual varia­
tion is very great. Such students pre­
sent the same challenges to teachers 
as do nondisabled children and, in 
addition, have many special prob­
lems of their own. 

The Logo system, pioneered by 
Seymour Papert at the Massachusetts 
Inst itute of Technology and described 
in his book Mindstorms (reference 5), 
is a computer-based learning environ­
ment that is particularly well suited to 
the kinds of individual tailoring 
needed by students with special 
difficulties. From the start, it was 
Papert's intention that Logo activity 
would involve more than learning to 
program. The Logo language con ­
tains a set of powerful graphics 
primitives, a text editor, and full list­
processing capabilities. It is a good 
way to become familiar with pro­
gramming quickly and relatively 
painlessly - an important issue fo r 
both teachers and children. But more 
than that, Logo can be extended with 
user-defined procedures. This extend­
ability allows a teacher to use pro­
gramming as a way into other subject 
areas. By a judicious selection of 
system-provided and user-defined 
primitives, the teacher and student 
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Sy Scot Komlns 
and Mitchell Waite 

If you're a computer user tired of 
software that assumes an understand· 
Ing of programming and hardware 
design, or a programmer Interested In 
writing more effective and easier-to. 
use programs, then you'll appreciate 
this presentation of concrete methods 
for developing " user-friendly" soft· 
ware. Scot Kamlns and Mitchell Waite 
show you how to humanize those once­
intimidating screens and keyboards. 

In a readable and engaging style, the 
authors give you complete detalls on 
such topics as screen formatting, 
crashprooflng programs, developing 
bullt-ln verifications and validations, 
presenting directions on the video 
display screen, and writing helpful, 
clear documentation. Full listings of 
programs In the popular Applesott 
BASIC language complement the 
authors' witty and sensitive solution to 
one of the major problems preventing 
microcomputers from reaching their 
full potential In home or office. 

Every computer user and program­
mer owes a debt to Kamins and Waite 
for this thorough course in humanized 
programming. 

ISBN 0.07-033356-4 $14.95 

prepayment required 

8y Christopher L. Morgon 
and Mitchell Waite 

The new, vastly more powerful 16-bit 
microprocessors, representing the 
latest magic In solid-state Integrated 
circuits, are destined to replace 
today's 8-blt processors In the micro· 
computers of the 1980s. 

You don't have to be a hardware 
engineer to follow the authors' clear, 
down-to-earth descriptions of the 
design, capabilities, and potential of 
the Intel 8086/8088 16-bit micropro· 
cessors. The authors also Introduce 
you to two major 16-bit "coproces­
sors," the 8087 Numeric Data Proces­
sor and the 8089 110 Processor, and 
present 11 sample CP/M programs dis· 
playing the power of 16-bit microcom­
putlng. 

Finally, the authors survey the cur­
rent scene In terms of avallable soft­
ware (like cross-assemblers, 8080 
emulators, and operating systems for 
the 8086/8088) and new products such 
as the IBM Personal Computer, which 
Is based on the 8088. With Its thought­
ful presentation aided by numerous il­
lustrations, 808618088 16-blt Micropro­
cessor Primer will put you on the cut­
ting edge of current mlcrocomputer 
technology. 

ISBN 0-07-043109-4 $16.96 

Call Toll-Free 800/258·5420 

8y MltcheU Waite and Jube ~co 

The first book to focus primarily on 
the Inexpensive mlcrocomputer·based 
text·edlting products, Word Processing 
Primer gives you a thorough rundown 
on this new and powerful way to elec­
tronf cally generate, correct , and 
manage all kinds of typewritten docu­
ments. 

The authors beg in with an overview 
of the word-processing field, detailing 
potential appllcatlons, suggesting 
ways to get started, and describing 
word-processing equipment and pro­
grams. A later section on text format­
t Ing shows you how to control !he ap­
pearance of your final printed copy, 
while another describes programs that 
will check for spelling errors, create in· 
dexes, and generate personal ized form 
letters. 

Selecting a word-processing system 
ls made easy as the authors describe 
the seven most Important features to 
look for. Also, a mini-catalog of avail­
able products compares capabllltles, 
features, llmltations, and prices. 

All of these features, enhanced by 
many Illustrations, make this the most 
valuable, Informative, and up-to-date 
word-processing guide available today. 

ISBN 0·07·067761-1 $14.95 ~'iia 
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NOWI Microsoft MULTIPLAN: 
toughestquestions 

Better tools. If you're answering "What 
if .. :· questions with a penci l. eraser. 

calculator and endless manhours, 
Multiplan gives you a better set of tools. 

Fast answers. Multiplan is a software 
program that turns a microcomputer 
into an answer machine. Multiplan 

starts as an open "worksheet" of rows 
and columns. Each intersection of row and 

column, or "ce11:· in the worksheet will accept titles. 
names. numbers or formulas. As you assign names or 

values to cells, you build a worksheet for a particular 
problem or set of problems. You establish the logic. Multiplan 
assigns the time-consuming calculations to the computer. 
Which means you get answers. Fast. 

Simpler, faster. more powerfu l. 
Multiplan is a com­

pletely interactive 
electronic work­

sheet. Change one 
number or formu la, 

and you change 
every number that 
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depends on it Instantly. Furthermore. Multiplan is several 
worksheets deep. You can pass information from sheet to 
sheet automatically. A change on your cash and receiv­
ables sheet is reflected on your balance sheet. for instance. 

Computing for non-computer people. 
You can use Multiplan on a reasonably 
priced personal computer.. .even if 
you've never used a computer before. 
Plain English "prompts" direct you 
through each step. If you need 
additional help, just press the"?" 
key. Information that addresses your specific question wi ll 
appear on the screen. Get your answer and return to the 
problem. Without leafing through a manual. 

Logical problem solving. Multiplan allows you to assign 
English names to represent one or more cells on the 
worksheet. That way, you can refer to items the way you 
think of them. Profit equals "Sales minus Expenses" for 
instance. Instead of " L14minusM17." 

Watch what's happening. The computer screen displays 
a portion of a giant worksheet that's 63 columns w ide by 
255 rows deep. In addition. you can open multiple "windows" 
to other areas of the worksheet. That capability allows you 

Circle 319 on Inquiry card. 



Please print 

Name 

Address 

Oty Stote/Provl nc.,/Country Code 
~-~.~~~~~.~/ 

United Statu 
O One year 519( 12 issues) 0 Twoyear5S34 O Threcyears 549 
Canada or Mu.k o 
0 One year52 I (12 Issues) D Twoyurs 538 0 Thrtt years555 
Foreign Rate.s(toexpedite..,rvke,ple""°"runit lnU S fundsdrnwnonaU S bank) 

D Europe, one year, air delivered , 543. 

n All ot her countries, one year. surfece delrvered . 535 


(Air delivery available upon request) 
O Ch.ok c.ndoscd (<'nlitlcs mo to 13 tu<J<3 for price of 12, North Amcrlcll only) 

O Bill VISA D Bil.I Master Charge D Blll me (North America only) 

Every issue of BYTE ls Oiled with 
stimulating, timely artides on computer 
hardware, software. applications and 
reviews of computer products. There is 
also tutorial information for both the be­
ginner and experienced computer user. 

Read your llrst copy of BYTE, The 
Small Systems Journal. If it is every ­
thing you expected, honor our invoice. 
If it Isn't, just wri te "cancel" on the in­
voice and mail ii back. You won't be 
billed, and the ftrsl issue is yours at no 
charge_ ~'!~ 
© BYTE Publications, Inc . 1981 1tn\i 

Card Number Expires 

Signature Allow npt •n 



NO POSTAGE 
NECESSARY111111 IF MAILED 


INTHE 

UN ITED STATES 


BUSINESS REPLY CARD 
FIRSTCLASS PERMITN0. 39 MARTINSVILLE. NJ 

POSTAGE WILL BE PAID BY ADDRESSEE 

Subscription Dept. 
P.O. Box 590 
Martinsville, NJ 08836 



Fast answers tosome of the 

in business. 

to watch what the effect of changing a number or formula 
in one area will be on other areas of the worksheet. How 
a change in sales will effect the bottom 
line. fo r instance. It's a particularly 
valuable feature when you're 
solving "What if . . :· problems 

When time is money. For man­
agers and professionals, time 
is the most valuable asset. Thinking 
time. That's the concept behind 
Multiplan. By assigning the time­
consuming aspects of planning, 
forecasting, interpreting, recording 
and reworking data to the 
computer, Multiplan gives you time 
to think. Result: Not only faster 
answers . . . better answers. 

Apple II · or CP/M-80~ Multiplan is available for the 
Apple II Personal Computer (in 40 and 80 column versions). 
and microcomputers utilizing the CP/M-80 operating system. 

leading edge software. Claiming quality ts one thing . 
Delivering quality is another. Microsoft has been at the 

leading edge of microcomputer software since we put BASIC 
on the fi rst microcomputer. Today. Microsoft offers an 

extensive range of fu lly-supported 
microcomputer languages. operating 
systems and appl ications software. 
Software like Multiplan .. . easy-to ­
use. yet powerful software that 
makes computers become tools 
for people. 

Ask for a demonstration. Ask 
your computer dealer to demon­

strate Multiplan's powerful. user-
oriented Mul ti -Too1n~ features. They'll 
show you how Multiplan's unique 
capabi lities provide you time-saving 
too ls that help you answer the 

toughest question in business. "What 
if . . :· And still get back to J . B.. tonight. 

MICROSOFT 
MICROSOFT CORPOA~TION 
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can build bridges from an informal 
in tui tive understanding of a piece of 
the world to a formal understanding 
of that area . 

The learner benefits from the struc­
tured nature of the activities, the im­
mediate feedback, the possibility of a 
concrete approach to abstract ideas, 
and the emphasis on the methods of 
doing things rather than on the 
answers- the emphasis on process 
rather than product. 

During the past 10 years, Logo has 
been used with children of all ages 
and all ranges of ability. It was no­
ticed at Edinburgh (references 4 and 
13), in the Brookline project (refer­
ences 7 and 14), and with a Boston 
Children's Hospital subject (reference 
11) that children who had learning 
disabilities responded particularly 
well to the use of Logo. The MIT 
Logo Group has been working with 
physically disabled children at the 
Catting School in Boston (since 
1978); with autistic and other emo­
tionally disturbed children at the 
League School for Autistic Children, 

ewton, Massachusetts (for the past 
year); and dyslexic children at the 
Carroll School in Lincoln, Massachu­
setts (just beginning). 

For physically or learning-disabled 
children, the computer allows entry 
into worlds in which their weakest 
areas are not the primary means of 
access. For autistic children function­
ing at a low cognitive level we can 
simplify the computer-based learning 
environment until they are able to 
engage in self-initiated and self-driven 
activity. This can lead, for example, 
to the beginnings of an understanding 
of cause and effect that comes from 
the one-to-one correspondence be­
tween an action taken and the 
response it produces. Logo provides a 
tool for diagnosis and remediation 
(references 10 and 11), as well as serv­
ing as a learning environment. 

In this article we describe several 
ways in which we have been using 
computers with educationally dis­
abled children, helping them build 
their basic intellectual skills, whi le 
developing a stronger sense of con­
fidence, self worth, and control over 
their environments. Each of the ap­

preaches is illustrated by a brief anec­
dote, showing how it helped a par­
ticular child make progress in learn­
ing. More detailed descriptions of 
these approaches and their results are 
available from the MIT Logo Group 
(see references footnote for the 
group 's address). 

A Tool for learning and 
Communication 

A severe physical handicap im­
poses a dependent, passive role on its 
victim . The uncompromising way in 
which Logo places initiative and con ­
trol in the hands of the users allows 
them to have a direct effect on their 
environment. The Logo experience is 
often the firs t in which disab led 
studen ts tackle problems w hidr re­
quire tl1 em to initiate sohitions, try 
them out, respond to feedback, and 
decide whether to change track or to 
persist- all those things that tend not 
to happen in the dependent situations 
that typify their lives and most of 
their schooling. 
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monitors

* Compatible with 40 and 80 column 
boards
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full-graph ic modes 
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A major problem for severely dis­
abled individuals with li ttle motor 
control is that of being totally depen­
dent on other people to produce a 
written record of their and other peo­
ple 's thoughts . Computer files pro­
vide a way of keeping notes, fu nc­
tioning as a scratch pad- try solving 
a complex algebraic expression or 
editing a manuscript without writing 
any thing down. The effect of this 
unleashing of trapped intelligence can 
be quite dramatic. 

Mike was 17 years old when he 
first met a computer. He lias 
cerebral palsy, im;o/ving all four 
limbs, more marked on t/1e left side. 
His speech i.s severely affected and 
can be understood only w ith dif­
f irnlty . He has sufficient motor 
power to control his wl1eelchair, 
but /1as never used a pencil . For 
three years Mike spent 6 to 9 hours 
a week at the computer and was 
brougl1t to the Logo laboratory 
w eekly duri111{ vacations when the 

NEC PC-8000
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* Speech Synthesizer . .. . . . . .. . . . 295_ 
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TELEVIDEO COMPUTERS 

llSl SELL 
TS·801 Computer 32952000 
TS·802 Cornpuleri 

Te1mrr10I 31.95 2795 
TS·802H Comp-u1erl 

lermil'\Ol 5W5 ~555 

NORTHSTAR COMPUTERS 

usr SEU 
ADVANTAGE 
AOV-20-6/lK J<m CoFI 
fiORIZON 
hRZ-2Q-64K 3599 Coll 
HRZ· Q-6dK·HD5 6695 Coll 

ZENrrH DATA SYSTEMS 

MONITOR 


LIST SEU 
ZEN·VM 21 

12" G<een Screen 
Moni10! 160 110 

ASk u~ obou oltler hne Zer111h 
PrOOUCI> 

Don't let anyone tell you 
that service and prices are 
a trade·of1. We're p roof you 
can have both. 

Our service begins even 
before you call. Because 
we've taken the trouble lo 
select the most reliable 
equipment CALL TOLL FREE: amazed by 

and products 800 854 111.£.35 our low 
tor sale. • 

We'll d iscuss your needs. 
and help you make the 
right decision. Then we'll 
lesl and configure 
equipment to be sure 
it's compatible with 

TELEVIDEO TERMINALS 

LISI SELL 
910 Termmol 699 565 
925 rerm1nol 995 720 
950 fe<minol 95 9 0 

TEL.EVIDEO SOFTWARE 

UST SfU 
IElE SOlUTIONS 

Word S1o• Plus 
CoicSm 
Packaged FO! 
felevldeo 7<;Q 500 

PRrNTERS 

LIST SfU 
Olcldo!o 82 A 719 ~'XJ 

Okidolo 83 A I195 740 
We also handle NfC. Epsoo 
ond Smith-Corona Coll ror 
prices and ovoiloblll1y 

Pi',, L•)\tl jj~ w~·>It:-),, I Qfl• 8: •• ·~'3 
8775 Olive Lane. Suites I & J. Sonlee. CA 92071 

your system. We'll even 
ini tialize your software. 

Our repair parts stock and 
technical expertise will help 
you keep your system up. 
and hold maintenance 
costs down. 

So go ahead and be 

•1v prices.but 
! remember, the best is 

yet to come. 
Prices change daily -

cal l tor current p ricing. 
ln Calliomia call 

714-449-0603. 

MICROPRO SOFTWARE 

LIST SEtl 
l'lbrdStor d95 275 
Apple '.'\iordSI r­

16 SeclO< 375 ?35 
SpeilSlor 250 15:> 
Mo,1Merge 50 89 
D::l~oS1or 350 235 
S\JperS<x1 200 165 
J>ppte MoJMerge­

16 Sector Co'I 
ColcST01 205 190 

PLUS MANY OTHER 

FINE PRODUCTS: 


computer at the school was not 
available to him. Here is an exam­
ple of Mike's writing when he firs t 
en tered tl1e Logo program. 

"l ment Or. Sileva Where. Jose 
Valente and Gary Drescher on Oc­
tober 5, 1978 at 9:32:47 AM. which 
the compuer 1was so excized it like 
being it a w aitti11g & maternace 
room at a hospi/tal whiting to fine it 
oot's a boy or a grail. " 

Two years later he produced £l 

letter of which the fo llowing is mi 
extract: 

"My name is Michael Mwphy . I 
am the person whom yoi1r motli er 
saw on "PM Magazine ." I attend 
tire Co ttinf{ Schoo/ in Bosto11 mass. 
I lrnve been work with the com­
µuers for about two and a half 
years. The name of the system is 
"LOGO. " It has open many new 
doors for m e. " 

Mike has become a competent 
computer programmer and is now a 
computer science student at the 
University of Massachuse tts, Boston 
campus. He is now writing papers at 
an acceptable level for a college 
freshman. Three other seniors on the 
project have also started compu ter 
science courses a t the college level. 

A Simp1er Version of the System 
For those who cannot manage as 

many keystrokes as Logo requires, 
e ..g .. FD 100, because of their youth 
or physical or cognitive d isability , 
simpler Logo systems are easy to set 
up. An example is the Instan t Pro­
gram , on the utilities disk of Terrapin 
Logo (reference 1). With the Instant 
Program, a single keystroke will 
generate a turtle movement, e.g., F 
fo r fo rward , B for back, R for right 
tum. Larger primitives can be defined 
in the same way, e.g. , a ready-made 
square, a quarter circle, or a tria ngle, 
each available by pressing a single 
key. It is also possible to record each 
keystroke. This al lows the user to 
name the picture and then to use the 
named pic ture, alone or as part of a 
larger design , making subproce ­
durization possible in th is simplified 
world (see reference 3, for a d iscus­
sion of procedures and subproce­
dures). For some children, we have 
used a hardwa re bu tton box. This is a 
plastic box with large, well-spaced 
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Door # 1: Reports you'll use today. 
Door # 2: The sky is the limit. 

W e've sp lit the proven, be t­
sell ing FMS-80 micro data 

base manager into two parts. And 
we' ve spli t the price. 

Part one (FMS-81) gives you the 
essen tial fil e and reporting features. 
You can quickly create programs 
with in put questions a clerk can 
understand, and with reports a man­
ager can use. 

And FMS-8 1 with its new manual, 
is so easy to use, yo u' II be genera ting 
reports the first day. FMS-81 sells 
for $495 . 

Part two (FMS-82) has a ll the 
fancy stuff. Includ ing an Ex tended 
File Maintenance language that le ts 
you perform vi rtually unlimited 
manipulation on up to 19 different 
data files simultaneously. 

Using FMS-82. you or your com­
puter dealer can make FMS-80 do 
just abour anyrhing. FM -82 sells 
for $495. 

aturall y, FMS-82 is full y com­
patible with all the fil es and func­
tions you generate wi th FM -81. 

FMS-8 1 is so use f'ul , it might 
seem like you'll never need FMS -82 . 

But as you expa nd you r use 
of comp uter, isn ' t it nice to know 
it's there? 

The FMS family runs under 
CP/M , MP/M, CDOS, and Turbodos. 
Call or write today for a brochure 
de taili ng the exten ive ca pabilities 
of the Two Door Data Base Manager 
and the name of your nearest deale r. 

You ' ll be impressed. 

l 120 San Antonio Road 
Palo Alto, CA 94303 
(4 15 ) 969-7047 

a 0 1jr p roduc t 
t, MS · ~O . f MS-81. FMS·8!DJ R 1\ S"l()C~OJlt:~ . Inc TM DJR 1\ no:;:ra 1c: s 

2 llighl.md Lrnc CJ'/ ~I. MPJ M TM D1i11.al Rci.ca rd11 
~ort h TJTr)'lO'An, COOS TM Cromcm i:o 
NY 10591 Tur bodo:i. l M Sof1~ iu e 1000, Inc 
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Figwe la - d: Be11 , a 6·year-old witlr 
cerebral palsy, made progress wlie11 lie was 
provided with a button-box i11terface i11­
stead of a keyboard. Figure la represents 
one of liis first efforts to draw a car. By tl1e 
time of his next sessio11 lie had gained muclr 
more control and was able to move the tur­
tle easily a11d draw a second wl1eel for his 
car (lb and le) . Tire drawing shown in 
figure Id was made when he we11t back to 
1tSi11g the keyboard at a later session. His 
"ballgame." wlzile obviously simplified, 
was caref111/y planr1ed arrd executed, 
without the mndo11111ess associated w ith 
his initial keyboard efforts. 

buttons, each representing a primi­
tive , e.g ., FD 20 (references 8 and 13). 
This helps to prevent inadvertent, 
unintentional keystrokes, trouble ­
some when involun tary movements 
are present. 

Ben is a 6-year-old witl1 cerebral 
palsy affectillR all four linrbs and 
speech. He makes so1111ds wl1ich , 
with patie11ce and time, can some­
times be deciphered as recognizable 
words. He 11ses a commtmication 
board and a Handivoice. Ben was 

introduced to LoRO usi11g the simpli­
fied system previously described. 
He appeared to understand F and R 
but persisted in randomly hitting 
many otl1er keys . often crashing the 
program. On tliese occasions he 
laughed uproariously at tire strinl{S 
of letters wirich would then appear 
011 the screen. While Be11 was clear­
ly havi11R a good lime. his keyboard 
activity seemed unpla1111ed and un­
related to what was happe11i111{ 011 

the )\raµhics screen . 
We substituted the seven-button 

hardware biitton box, giving l1im F 
(fon.1.mrd witlio11t drawinR a line). T 
(righ t tum), Q (q11 it) , a rectangle, a 
sq11are, a circle, arid a line equiva­
lent to FD 10. A session or two after· 
!lie introductio11 of the button box, 
he began drawing several cars. The 
first one looked like Figure la. Dur· 
i11g the next sessio11 lie made a 
similar car and was asked, ''Doesn't 
ii need another wheel?" He paused, 
smiled, then m oved the turtle on 
the path indicated in Figure lb, 
carefully adjusted it, and made a 
second circle, as shown in figure le. 

{11 a recent session , as he entered 
the computer room he was asked, 
"Do you want to use tire button bo:x 
today?" He indicated no. "Do you 
want to use the keyboard like Eva 
a11d Nicky (two of l1is classmates)?" 
Ben said, almost distinctly , "Eva 
and Nicky. " 

Back at the regular keyboard, 
Ben 's random hitting of keys had all 
but disappeared. He created tire 
drawinK in Figure 1d. which /1 e 
named "ballgame," typinR th e word 
in to the computer himself. To tlS, 

this picture appears flat and unde­

veloped. For Ben , it provided a 
significant reference point which he 
used to initia te "conversations" 
about the ballgame he imagined. 

Ben's behavior is reminiscent of the 
response obtained by Weir and 
Emanuel (reference 13), who found 
tha t an autistic child began to use 
language spontaneously for the first 
time ever during his Logo sessions. 
Ben's Logo work provides his 
teachers with a window into his 
thinking and a medium through 
wh ich he and they can communicate . 
This clear person-to-person com­
munication is not routine for Ben; it 
emerges out of interaction around 
something of his own creation, of in ­
terest to him, under his control. For 
nonverbal children , carefree conver­
sation is impossible. The danger for 
such children is t.hat they will limit 
their communication because the 
results are so often misinterpreted or 
fall so short of the complexi ty or 
length of what they would like to ex­
press. The amount of energy Ben puts 
into his Logo work, the effort with 
which he manipulates the buttons 
(not a trivial activity for him), and 
the length of time he spends before 
becoming tired, all indicate that this 
activity motivates exploration, com­
munica tion, and probably language 
development. 

Motivation to participate in the 
Logo project is so high that children 
without special adaptive devices in­
vent their own ways of handling a 
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The WORD PLUS has many featu res that 
Spe11Star1

M and other competi tors leave out. 
The WORD PLUS finds erro rs, shows them to 
you in context, and wit h your consent, 
automatical ly corrects them throughout the 
text. SpellStar does not correc t errors. 

Versatile The woRD PLus 
works wi th almost any CPIM based word 
processor. Spe llStar on ly works wi th 
WnrdStar ;" 

Accurate The WORD PLUS offers 
a 45,000 word vocabulary without the 
compromise of su ffi x stripp ing. 
SpellStar has on ly 20 ,000 words. 

Convenient The woRD PLus 
he lps you f ind the correct spell ing by 
consult ing its dict ionary. 
SpellS tar gives no such help. 

· spoll Sl.or a nd W orcJSta_r aro lrademarlc.s o• M1cr0Pro ln tt 
CPIM " a reg istered ttademark ol 01g,1a1 Research, Inc. 

More than a 
Spelling Checker 

ET 0 ­
Fast The WORD PLUS proof reads 
10,000 words of text in less than two minutes. 

Many Extra Features 
The WO RD PLUS offers automatic 
hyphenation, tex t ana lysis, and fast word 
cou nti ng. Also solves crossword puzzles, 
locates anag rams and finds rhym ing words. 

Inexpensive $150 ... a 1ow 
cost for freedom from the anx iety of 
mi sspell ing. 

The WORD PLUS - Clearly the Best Choice. 
For more in formation ca ll Wayne Holder at 

714-291 -9489 

2765 Reynard Way 
San Diego, CA 92103 
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keyboard, for example, by using a 
pencil between their lips. ln some 
cases, we have seen d rama tic im­
provemen ts in control of direction 
and accuracy of arm, hand, and 
finger movement. 

Mobilizing Existing 
Understanding 

Experts differ from naive students 
in the degree of meta-level knowledge 
they possess. The facts of a subject 
are relatively easy to transmit. Leam­
ing only these, without an apprecia­
tion of their use, constitutes rote 
learning. Real understanding includes 
appropria te knowledge about when 
to use particular facts and operations 
and about how to order opera tions so 
as to achieve a particular goal. This is 
knowledge about knowledge, or meta­
knowledge . Just how to facili tate the 
acquisition of me ta-level knowledge 
is the great challenge. One possib ility 
is to try to hook into already exis ting 
meta-knowledge. 

A growing chi ld spontaneously 
learns how to do certain things, in­
cluding the procedura l-c ontrol 
knowledge we are talking abou t. 
Con nec ti ng with that existing 
knowledge is the purpose behind the 
learn-by-doing school. For example, 
the child's intuitive knowledge of his 
own body movements as he navigates 
in space includes such sophisticated 
understanding. Mobilizing this to 
provide a way in to mathematics is 
just what Papert has done with his 
turtle geometry (references 2 and 5). 

Now consider the u nu sua l 
childhood of an individual physically 
disabled from birth. If the disabili ty is 
severe enough, the child will not have 
handled objects as part of growing 
up , will not have played with blocks 
as an infant. The development of an 
tmderstanding of spatial concepts 
depends on a coordination of several 
kinds of information - tacti le, visual , 
motor , and kinesthetic (sensation in 
muscles and joints of the moving 
part )-generated by hand li ng objec ts, 
mov ing around in space, and so on. 
Hence the child with lack of th is ex­
perience is at the risk of develop ing a 
deficit ir1 spa tial competence . 

T he degree of deficit is difficult to 
assess in individuals with severe 

motor disab ili ties. For example, when 
children with cerebral pa lsy are tested 
for some particular component of 
visual perception , they wil l ob tain 
progressively lower scores as the 
motor component of the test increases 
(reference 15). It has, until now, been 
necessary to convert tasks such as the 
Piaget ian Seriation task into a 
multiple-choice form in order to use 
them with people with severe motor 
restrictions. T his precluded an ex­
amination of the processes involved 
in carrying out the r elevan t 
maneuvers. 

We have exploited the possibil ities 
of an interact ive graphics situation by 
creating Krapl1ics screen versions of 
these assessment tasks . Using these 
screen tasks, we have found deficits 
in spatial reasoning in some people 
with cerebral palsy when they are 
asked to perform tasks involving 
ordering by length, shape recogni­
tion, spa tia l localizat ion, and mental 
rotation . We have probed the nature 
of the underlying defect in several of 
these child ren (references 9 and 12). 
(See figure 2.) 

Filling the Gap with Logo 
The Logo theme of the learner as 

model builder takes on a poignant 
significance for the physically dis­
abled because lines on the graphics 
screen can become models of ob jects. 
Such graphics objects can supply 
manipulatory experience of a sort, in­
volving a minimum of motor effort, 
by simply pressing a key. We have 
called these manipu lations AS-IF ac­
tions (reference 6) and suggest that 
the Logo system provides a rich 
source of such activities . For the 
severely disabled child, the chance to 
fi nd out about spatial relationships in 
the environment has been restricted 
by the dependence on others for 
mobili ty and by the lack of ability to 
draw, bui ld, pour, pile, sift , put 
toge ther, and take apart. The child 
can use the screen turtle to explore a 
defined and manageable spa tial world 
in which to learn about shape, length, 
angle, size, position, and number; 
teachers can easily follow the process 
of exploration , structuring ap ­
propria te tasks as skills and con­
fidence increase. 

(2a ) 

0 

(2b) 

A 

(2c) 

B 

Figure 2a-c: For Kate, a 13-year-old with 
cerebral palsy , th e lack of meta· 
knowledge is quite remarkable . When 
asked to get tlie turtle into the Jwuse slie 
moved forward uncon cernedly until the 

observer asked, "Are you going towards 
the l1ouse ?" (a t A in 2b). She then turned 
a11d m oved foru; ard until aie observer 
again asked the same question (at Bin 2c). 
Kate was gradually introduced to elemen­
tary Logo. Sli e is now defining shapes and 
using tliem as St1bproced1.res of more 

complex pictures . 
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Announcing

The Most Powerful.Flexible. 


Sophisticated.S-100 Bus. 

Board level Svstem Ever Available. 


··1 

CPZ-48000 Fro1 Intercontinental Micro Svstems 
No bull. jusl abeefed up producl 

A lot of people have been claiming the title 
of besl S-100 bus. board level micro . 
Some with only prototype or paper boards_ 
Intercontinental Micro's CPZ-48000 1s in 
production now. and we thi nk it's the most 
powerfu l. Here's wl1y : 

o ZBOA'" based system. Complies witt1 
IEEE 696.1/02 S-100 BUS specificalions_ 

o Single or Double Density Floppy Disk 
control ler. Controls up to four 8" or 51/ / 

floppy disk drives in eill1er OMA. 
Interrupt or Programmed 1/0 mode. 

o 64 Kbytes of onboard Dynamic RAM 
with Memory Bank Select ion of 4 Kbytes 
to 64 Kbytes under soflware control. 

o Four Channel Di rect Memory Access 
Conlroller_ 

o Two synct1ronous or asynchronous 
Serial 1/0 channels with one channel 
programmable in eilher OMA. Interrupt 
or Programmed 1/0 mode. 

o Two Parallel I /O channels wilh one 
channel programmable in eilf1er OMA. 
ln lerrupl or Programmed 1/0 mode. 

o Memory Managemenl capable of 

addressing 16 Megaby tes of system 

memory. 


o Eigl1t Vectored Priority Interrupts chained 
together witll 1/0 Interrupts for use witll 
Z80 Mode 2 Interrupts_ 

::i Provis ions for eit11er a 2 Kbyte or 4Kbyte 
onboard EPROM (Monitor in a 2 Kbyte 
EPROM supplied with board.) 

o CP/M'" and MP/M'" operating systems 
available. TurboDos·· and GP /NET" 
ava ilable soon. 

(____, Turbo-Disk'" lm1llementalion included. 
Flex ibility 

CPZ-48000 can be used in many 
applications. including : 

c Single board. stand alone computer 
tJ Network master_Handles IBM Bisync. 

HDLC and SDLC protocols 
o Multiuser host 
o Multiprocessor host 

We've Got Personality 
Power and flexibili ty are great. but not 

enough_You·ve got to be able lo interface with 
a variety of peripherals. and you get lired of 
nearly redesigning stock boards for your 
app licalions. lnterconl inenlal Micro Systems' 
complete line of "Personalily" boards combine 
to make theCPZ-48000 compatiti le with : 
Centronics. 8" floppy disks. 5114'' floppy disks, 

ful l modem and RS232C interfaces. NEC, 
Diablo. Oume. Archive and RS422 lligh speed 
seria l interfaces available soon_ 
Not only a great produ ct. 
but agreat line of products 

lnterconlinental also manufactures a 256K. 
16K increment. fully bank selectable memory 
board. compat ible with Cromi x'" as well as 
other popular systems_Also. our hard disk 
con troll er controls bolh 5'1"" and 8" units_ 

If you're looking for sophisti cated 
S-100 bus board level co rnpuling !or anything 
from process control to a multiuser host look 
to lnterconlinental Micro. Call or write for 
furt11er information and pric ing. 
Dea ler inquiries are welcome_ 

' ~-~)\~::::~~¥~ 
r---­

q,____~ u;:Ro ~! mnu COI PGllllO• • 

•·, --:; ·~~-~~~ 

1733 South Douglass RoacL Suite E 
Anaheim. Californ ia 92806 
(714) 978-9758 · Telex : 678401-TAB -IRIN 

TM- ZSOis o rog1s10red tradQmar ol Zi log. In<: Tu rt>o·D•sk is a reg1s ierM 1radema1k or ln1ercon11 nen1a1 .11c10. 1n.c CPIM. MPIM an CPINET are •"11 is1are<i 1raaema1ks ot o1g11a1 Ros eaicn rnc 
iwooOOS is a registe red tradmna rk or Sofrware 2000, Inc Cr0<mx •S a regis tered iraaemar ot CROMEMCO · 
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How to Get 2581of 

1GK lncre1ent Bank Selectable Memorv 

or 2Megabvtes of Contiguous Memorv 


on One S100 Board 

The 256 KMB -100 from 

Intercontinental Micro Systems is one 
ol the most flexible and easily 
integrated S100 bus. 256K memories 
avai lable today. Its advanced 
features include : 
o Complete Cromix'.MCP/M'.M MP/M'M 

and other major systems 
compatibility-up to 16 users are now 
possible on a Cromemco System. 

D 	Bank selectable in any combination 
of 16K banks (e.g. 4 64K users. 
832K users. 16 16K users or any 
other combination.) 

D 	Up to 2 contiguous megabytes am 
easi ly con figurable. 

o Configures for phantom deselection. 
D Deselecta ble 011 4K boundries 

from 4K to 64K. 
D 	4 MegaHertz operation. 

no wait states. 
o 	Parity error detect ion througl1 

interrupts. 
o IEEE 696.1/02 Spec S100 Bus. 
D One year complele warranty 
o Fully compatible with 

Intercontinental Micra's advanced 
CPZ-48000 S100 Bus single board 
CPU. wl11cl1 features : Z80 based 
system. singleor double density 
floppy disk controller. 64K onboard 

dynamic RAM. 4 channel OMA 
contro ller and rnemmy management. 
The others are still talking about 

their S100 Bus 256K memories -ours 
is in production -call today for fu11 11er 
details and applications information. 

1733 South Douglass Roacl. Suite E 
Anal1eim. Cal ifornia 92806 
(714) 978-9758 Telex : 678401-TAB-lRIN 

·• C1om1x is a 11ad£m a1 k ot C10111 mco 111c · · C PI ~ and MP/' ~ a1e l!i!d llldrks ol D1y11al R searc l1. Irie 
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(3a) (3b) (3c ) 

A ~QUAil( 

Rgure 3a-c: Tl1e progress made by Nicky, a 7-year-old w ith cerebral palsy , is obvio11s. Figru-e Ja shows Iris i1iitial a/tempts al drawing . 
using a simplified version of Logo. His slwpes were irregular wrd µoo rly defi11ed. By Ir is seven tlr session /·1e was able to corrsiste11tly 
make rig/it angles , as slrow11 in 3b , and µIan and exernle n large design . as sliow11 in Jc. 

,•' " '• 

Figure 4: This drawing shows tire work of 
Franky , a 10-year-o/d learning-disabled 
student. His mastery of turtle geome try is 
slrow11 by the skill wit/1 which lie arranged 
tf1e three stars in to a colreren t design, 
despite severe diffic11/ties wir /1 "paper­
a11d-pe11ci/" mathematics . 

Assessment of Nicky , a 7-year­
old w ith cerebral palsy , indicated 
deficits in many spatial mid lan ­
guage skills, including tire ability to 
count accurately more llrnn four 
objects, to match n snm// .~ro11µ of 
objects one-to-one, nnd to co11serve 
number (know that the mmibcr of 
objects lias not clrn11ged wlre11 t/1efr 
arrangement is clumged). 

In hi.s early wor·k with Lo,110 . 
Nicky made small, closed slrapes 
w!ziclr appeared lo be unplanned. 
He used a small portion of the 
scree11, had diffirnlty /11rni11:;{ the 
turtle in tlie direction Ire wished, 
was unable to make square corners 
(requiring three presses of T) or 
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match sides of objects. E:rn111µ/es of 
/1is firs t nflmed pictures app ar iri 
fig11re 3a . His use of sl1aµe s is 
typical of n nwch yo1111ger clri/d: lie 
demonstrates closure but does 11ot 
lwve fin11 categories for square or 
circle. 

By his seventh session Nicky lwd 
made 1·emarkoble progrr!ss. He pro­
duced. wit /1011t hesitation mrd with ­
011/ mistakes, the pictures Ire called 
respectively "STEPS. " fig1rre 3b. 
and "HOUSE," /ifl,11re Jc , whiclr 
showed the fo/lowinp, cliaracter­
istics: comiste11t rise of tliree tums 
to make a 90-degree angle, mate/r ­
ing of tl1e lengths of opposite sides, 
use of a large area of tlie screen 
(both left and 1·iglit lralves). and a 
deliberate pla1111ed sequence to 
complete the pict1U"e sy111111etrica //y. 

Revealing Hidden Strengths 
A cen tral issue addr ssed by the u e 

of Logo with educationally disabled 
chi ld ren is the discovery of hidden 
strengths. Often the needs of physi­
ca ll y or learning disabled chi ldren 
become the focus of their educational 
experience with most at tention given 
to learn ing how to cope with wha t 
they cannot do and little attention 
given to developing special gifts and 
ta lents. Bu t a µliysical disability is not 
the only type that may hide spatial • 
strengths. Growing evidence suggests 
that there is a category of learning­
disabled children who have special 
ability in the spatial m de, an abili ty 
which is often ignored in school 
(reference 11) . 

Franky is a 10-year-old lenming­
disnbled cliilci. His readinp, and 
spelling are several years below ex­
pectations for Iris age and grade; lie 
knows some mechanical µrocesses 
for compu tation, bid tlzese often 
break down . He was described in 
school records as l1avi11g behavior 
problems, a slrorl attention span, 
and a low tolerance for frustra tion. 
Irr l1is Logo work, Franky showed 
unexpected abilities to use mmrbers 
appropriately to cr-eate relation­
ships in space, to use 1111its larp,er 
tha11 one as be11chmarks for est i­
maling length, a11d to r-emember i11­
dividirnl as well as sequences of 
commands after a single exposure 
to tlrem. Fi9,1ire 4 sl1ows a11 i11tricnte 
star desi11;11 w!ricl1 lie created from 
smaller· pieces. While creating his 
desifl.11 , he needed to move a certai11 
distance 01i the screen i11 order to 
µlace liis next star where he wanted 
it. The distance was half of 75-a 
µrob/em lie is unable to compute. 
He looked at tli e distance 011 the 
screen and said. "Oh-it's about 
37. ·· A11 observer might tlii11k this 
was a h1cky J\W!SS if lie did not make 
suclr "fl.11esses " with reg11/m·ity. 

Franky seems to l:tave some of the 
skills he needs to manipulate numbers 
when he uses a spa tial model bu t does 
no t have the meta -level knowledge 
necessary to translate this under­
s tanding to a purely numerica l situa­
tion. If given a spatia l model which 
he can use to figure out a problem, he 
ca n use it successfully, but the idea of 
using the spatial model does no t oc­

http:desifl.11


Software ~ices far 

hard 

l<CCl RECEIVABLE 	 595 00DATAMOST 	 SIRIUS SOFTWARE 
ACCT PAVABt E. 595 .00 

Sl'IAS~8UCKLE~ 29·.<JS BfE6 AUN 2~ 95 PAYROLL 595.00 
CASINO ~9 .95 .PIMNTOMS FIVE 24 .95 INVElfTORV 595 00 
COUNH EAIR 24 .9:1 SP~CE EGGS 2495 PROPEfllY MGMT 799 .00 
[HE-IF 24_ 5 PULS/\f\. 1 24 95 CPI\ CLIENf'WAITE·UP 799 00 
SNAC-K ATrACK 24 95' GAMMA G.OBONS 249S 

GORGO)( 32 95 
SNEAKERS 2495 	 APPLE BUSINESS 

MICRO PRO e.POCK 2.9 95 	 SOFTWARE 
APPLE OP/M · 	 ooes Al 0 RGBBE.RS 29.85 

OB MllSTER't;NEWl 	 169'"00
WOAOSTAll• t 	 222 00 08 Mi\SIER UT ILITY P.ACK 	 69.00
SUPERSORl " I 	 1~S 00 MO,RE GREAT APPLE PfS PERSON~~ Fill G.SVSifM 8Sc00
MAILMERGE " I 	 19.00 PfS REP()RJ 	 79.00 
CIAfAST~R· I 179,00 	 GAMES M EeM' 	 79.95
S!'ELLSTAll " 	 119 00 GOMeUTE\! Olf~RT~RS~ 32 95 	 ASCI LEXPRESS 63 95
CALCS I AA· r 	 149 00 flo ~/ARP FACTOR 32 95 HA'IOE APPLESOA CO]l! ~lLER 149 00 

OP/M ' AFHHS AN'D corr ROl)JS 32'.:95 EASY WRlTEA-PRO 199.00 
lti~SH~EAEO i;LLi NCE i~5 l!E ROME llCCOUN1Al T 5'400 WOROSJAR 	 28> 00 
ULT1 MA 	 3 95SUPERSORT 	 168 00 
Rt,S £!\BLAS El} 	 24 9S­MAll MERGE 103 00 	 CPM® SOFTWARE
F•IG~T Si~ UlAJOA 	 ~7 95OAIASTAA 	 2l .00 
INU R! ATIOI l<l Gl!!\t/O IDX 25 9 d B!<SE II 	 599 00Sl>tlLSfAR 	 155'.00 
S~RGON IJ 	 28.9!> SUPER CA(O 2'9J)()

C6WS1AR 	 199 00 SPACE OUAAKS '24.9 5 SP.£LLGUARO 239 00 
0-!.VlO S MION iGtll> MAGIC 29 95 elCRlES ,g .ROUT CP'I M MOD II TilS·llO 175 00 

BRODERBUND ~E WOAD 63 00 

TAWALA' S Ll<ST REOOU91 	 24 95 MICROSOFT 
GALAXY WARS 20 95 	 EDU-WARE 
ALIENRAIN l AKA GALAX! Al 1 20 9S APPLE 

PERCEP,JION PKGALIEN TVPHOON 20 95 	 FORTR~N · 150 00 
CO_MPU·READAl'PtE PA~ra 24 95' 	 BAsfa cmife1LEB" 3j5 00 
STATISTICSSl'ACE WARRIOR 2M5 	 c-QEIO!.: 550 00 
C:O MPU· M~TA · ARIH!Mtil()• o S0~1JASO 299 00 

%MCMO 149 00 CO MPU· MATH F~AOTIONS 

AUTOMATED CO MPU· M iH! OECI MALSTVPNG "UTOR 	 11 5 
COMPU-SPEll IREO DATA OJSl\}SIMULATIONS 	 O}YMPlC OEC'ATH ON Z4LQ5 

TASO A.PPCl'SOFT COM I ER 14 5'00 CO MPU SPELL OAJA DISKS 1·4 , ea . 
llll'ASIO!l OAIOll ?O 95 
'5TAR WARRIOR 112 95 CP/.M
CRUSl:I . CRUMBLE At 0 CHOMP 24 95 TRS·80 GAMES 

MS~G 8 299 00 
TEMPLE OE APSHAI 32 95 BASIC COMPILe 319.00 INV(\SJON ORION 20.95 
RcSCUE AT RIGC:L 25 95 ~eLE OF APSllAI J.4.95F.ORl!lM-1 BP 3~ 5'.:00 

COBOL St.a'OQ \J6t. Lf1RE WARBIOR 3A . 9~1 

STAR WAl'IRIOR JH5MUSE SOFTWARE RESCIJEAT RIG£L ·~~95 
ROBCIT WARS 32 95 PEACHTREE CAUSH . CRUM8cF~NOCHOMP 24 95 
THREE MI LE ISL.A.ti~ 32 95 Sf~R TREK 3 5 fl 95APPLE CPIM ~ 
ABM 	 2() 95 Mj$SllE AUACI< 18.95 
GLOBAL WM 20 95 ~f9 00 S/AR FIGH~Ef\ 	 249S

219 00CASTLE WOLFEllSWN 	 ZH5 Ol YMPIO OECA ll!LON 24 95 
SU~fR TE•Xl 11 129 00 ~ 19'-00 

~19 00 
219 00 CALL US FOR THE LATEST 

ON·LIN E SYSTEMS APPLE, ATARI, IBM, AND S-1 00 CP/ 
MYSHRV AOUSE 	 20 95 GENERAL LEOG R 	 TRS-80 SOFTWARE. 
l'llZARO /l.llO PRINCES 29 95 
ff/ R POOlBl<l l .}295 
fllA CRI BBAGE 20 95 
MISSILP DEFENSE '?5 95 We guacantee everything for 30 days . If
C!1AltSTO ~ MANOR 	 211 95 an.y1h111g Is wrong . return the item and we111 makeSAEIOlME 	 20 95 

11 r[ght Ancl we 111 pay the sh1ppiog charges 
PEGllSUS II 25 95 
SOPT PORN AO\fENIURE 'l·•95 

We ocepJ Visa and Master Gard on all orders; 
&XPtorTfR 73.95 COD orders. up to S300.00 
11 r.1 E zom 	 69 95 Add S2.00 Lor standard UPS shipping and 

handllng on orde~s under 50 lbs . deJivered in con·
PERSONAL SOFTWARE tfoental o{J .S. Ca!) for shipping char~es over 50 

DESKIOP Pl.AN II 	 159 00 Jbs Foreign. FPO and APO orders . add 15% lor 
VISIPl;OI 169 00 sh1pPil)Q• Cal1 lornians add 6% sales lax . 
'llSH ReNO I VJSI Pl OT 	 239 00 Prices oated are tor stock oo hand ana are
VISIOEX 	 199 00 
VISllERM 	 79 00 stlbjeGI to change without notice . 

VISICALC a 3 199 00 

VISIFILES 209 OC> 
 To order or for information call 
V ISISC~EOULE 	 239 00 
CHECKER KING 	 21 9S 
GA MM ON GAM1ltiR 	 2195 

llll ITiED 
rU~JI ~· lil 

PRODUCTS ~~Jd~~~MOtllY PLA~S MONOPOLY 2e gs 
lo' ONTY PtAYS SCRABBlE 
MICRO CHE.SS 2 0 

~ 95 
71 9~ 31245 LA'BAVA DRIVE_, WESTLAKE VILLAGE, CALIFORNIA 91362 

g iratle:rnar 01 M1tr1J Pio 1n1etn:a1~na Coro 

Circle 18 on Inquiry card . BYTE S<ptmibu 1982 359 

http:ISL.A.ti
http:RGBBE.RS


cur to him independently if he is pre­
sented only with the numbers. 

Many children like Franky have 
learning problems that are exacer­
bated because schoolwork in their 
weak areas is presented to them in 
their weakest mode. For these 
children, who are used to failing in 
school, the impact of Logo is three­
fold: (1) it provides the possibility of 
experiencing success and demonstrat­
ing expertise; (2) it allows fur ther 
development of the preferred spatial 
mode; (3) it is a diagnostic tool which 
suggests to teachers ways of creating 
more appropriate curriculum by 
harnessing spatial skills. 

Equal Access in a 
Technological World 

It is important to attempt to lay to 
rest a serious misconception about 
computers in education. The connec­
tion of children and computers does 
not diminish the teacher's cri tical ro le 
in the learning process. On the con­
trary, because interact ion with a 
computer opens a window into a 
child's thinking processes, a teache r is 
challenged to observe carefully, to 
develop hypotheses about the child 's 
strengths and needs, and to help 
structure next steps for the learner . 
The questions for a teacher are the 
same here as in any educat ional situa­
tion: When should the teacher pose a 
new problem 7 When should the child 
be left alone to explore the possibili­
ties? When should help be given and 
how much? How much frustration is 
appropriate in a new problem-solving 
situation? The computer can also 
become a powerful tool for the 
teacher in devising specific cur­
riculum tailored to chi ld ren's needs 
and harnessing the power of both 
graph ics and text capabilities. 
Teachers have used or are developing 
Logo programs for teaching mathe­
matics , physics, electronics, music, 
writing, and spell ing. 

We are only beginning to under­
stand the extent to which the educa ­
tionally disabled have been denied 
righ ts and opportunities. A user­
controlled, flex ib le, extendable com­
pu ter language is a powerful tool that 
can help bridge some of the gaps by 
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increasing educational access, ex­
panding choices, improving commu­
nica tion , and enabling development 
of skills for vocational success and 
personal enrichment. • 
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Swashbuckler 

Scott Spangenberg 


RFD 1, Box 376 

Peterborough, NH 03458 


• 1 

Photo 1: As slain pirates lie in heaps on the deck, the 
swordsman prepa,.es for anofl1er attack. 

j 1 

Fencing Lesson 
tain Blood reside within 

Does the soul of Cap­
You use your left hand 

your Walter Mitty ex­ to move your swords­
terior? If so, you should man, and your right to 
know about Datamost's move his si lver saber. 
SwashbuckJer, a game The S key switches the 
for the armchair swords­ direction you face . The 
man yearning for the A and D keys move you 
thrust and parry of left and right , respective­
flas hing blades without ly , regardJess of the 
the risk of annoying direction you face. 
lacera tions . The game Your right hand rests 
takes place aboard a on a diamond pattern of 
pirate galleon manned keys composed of the 
by the scurviest crew of I, J, K, l , and M keys. 
villains ever to sail (or An I puts you in the 
soil) the seven seas. Your high-parry posit ion , 
swordsman, hereafter which can help protect 
referred to as you, duels you from overhead 
a series of pirates to the blows. The M key places 
death. In this game, you in the low-parry 
death is not a permanent position, which you use 
condition-the pirates are revived to fight again. You to protect yourself from cuts to the leg and other low 
are revived twice, for a total of three lives per game. blows. The K returns you to the en garde position. 

To start your battles, insert the game disk and boot Moving left or right also returns you to the en garde 
up your Apple II. After you see the title page, press the position. J selects the thrust position, which I think of 
space bar to begin . As Swashbuckler opens, you are as a jab. Pressing l makes you lunge forward , some­
faced by an enormous, club-wielding giant. Your only times right into your attacker's weapon. When you are 
hope is to parry off his blows un ti l an opening ap- hi t and go down, your attackers move back a good bit 
pears. and you are left in a heap in the center of the screen. 
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Zynar's Buffered Communication Card (BCCJ brings pre­
viously unavailable power and flexibility o the Apple II and 111 . 
Wherever rhe rate of data input is faster than the Apple can 
process . or where the Apple is restricted by a slow ou tput 
medium. the BCC enables the Apple to operate effectively by 
leaving the major pan of the 1/0 management to the BCC. To 
achieve this the BCC has its own 6502 microprocessor [the 
same as in the Apple) and memory !RAM~ fo r buffering. 

For example. daia from an input device !graphics tablet; 
telephone line etc) can be accepted while the Apple is w riting 
previous input to disk. Or the BCC can handle bulk trans­
m ission of data. freeing the Apple from operaung at line 
speed. By using the BCC to buffer inpu . multiple devices can 
be controlled . One Apple. for example. could accept readings 
from several measuring devices 

EC020 1s the standard card for Apple II and Il l. EC021, for 
the Apple II only, has an extra ROM. The code on this provides 
p lug-compatrbility with most other RS-232 peripheral ca rds. 
and can be used for automa11c initialisauon and control of 
communications. By custom1s1n 11. the user can ensure an 
optimum interface to panicular devices or resources. 

FEATURES 
• Buffered. 2k of user-partitioned memory for optimum 

storage 
• Programmable_ Can be customised 
• Dual speed operation 
• RS-232-C. Standard interface 
• Apple II and Ill. Compatible with both workstations 
• 14 Baud ra tes. From 50-19200 Baud Selectable by sottware 

or bu ilt-in switch 
• Data 	 Compression. Transparent compression of status 
words for efficient storage use 

• Auto Shutdown. Closes transmitting modem when buffer is 
empty 

• Real-Time Clock. Available to Apple. Intervals of 0.1 second 
uoto 436 seconds. 

OEM inquires welcome. Call or write for details now 
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Pressing any key will revive you . It takes a li tHe practice 
to avoid standing up in the middle of someone 's weapon 
and impaling yourself. 

Before too long, when the giant would bring up his 
club for a blow, I was able to capitalize on the opening. 
When struck, the giant drops his jaw in surprise, lets go 
of his club, and slumps to the floor. In fact , each pirate 
reacts in a fairly realistic fashion to being stabbed or 
slashed. 

You will meet up with several adversari.es during the 
course of a game and , the farther a long you get, the more 
you meet. (I encountered seven characters during my 
struggles. ) 

The Game 
You meet new adversaries in pairs, or actually waves 

of pairs. The first adversary in the pair will appear on the 
right-hand side of the screen . lf you defea t him, his part-

In Less Than 3 Minutes 
Your IBM Model 50, 60, or 75 


Electronic Typewriter 

can be an RS232C PRINTER or TERM INAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to th e typewriter. 

For additional information con tact: 

CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain V alley, CA. 
92708 (714) 968 -0890 

At a Glance 

Name 
Swa5hbuckler 

Type 
Arcade-sty le garne 

Manufacturer 
D camosr 
9748 Cozycroll Ave. 
Chatsworth. CA 913 1 I 
!213) 709· I 202 

Price 
S34 95 

Auth or 
Paul Stephenson 

Format 
5Y. ·rnch floppy disk 

Language 
6502 macf1rne language 

Computer 
Apple II w11 h 48K bytes of memory and one disk t1rive !DOS 3.2 
or 3 3) 
DocumentaUon 
Two pag s 

Audience 
Game prayers 

ner will immediately appear on the other side. That's 
your pair. 

If you defeat the second character, you will have to 
contend with both of these adversaries at once-four, 
five, or nine times! That's a wave, and there are two 
waves for each scene after the first . In the first scene, 
there is only one wave. but you must defeat both 
members of the pair nine more times. The pair in the first 
wave of scene two will attack you six times, and the pairs 
in every wave afterward will attack five times. 

You get one point for each pirate you defeat. The scene 
changes at 21. 43. 63, 83, and 103 points. I don't know 
how many scenes there are beyond that, because my high 
score is 112 points. 

The pirates have tra ined pets that join in the attack 
aga inst you at both regular and random intervals. You 
don 't get any points for killing an attack pet, but doing so 
can help you get to the next scene. Sometimes you may 
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find yourself simultaneously fighting off two pirates and 
two attack pets, which are rats, cobras, spiders, and scor­
pions. As mentioned above, you are provided wi th a low 
parry to fend off their attacks. However, you can't move 
and keep the low-parry position at the same time because 
moving always returns you to en garde, so a certain 
amount of forethought must go in to your movements. 

Jn addi tion, the pirates you face change in some signifi­
cant manner at each new scene and at 33, 53, 73, 93, and, 
probably, 113 points. The first two times, the change is to 
a new pair of adversaries. After you meet the first six 
pirates, the adversaries change in the way they are paired 
agains t you. The next change involves an even greater in­
crease in speed, which forces you to treat supposed ly 
familiar assai lants with an entirely different set of tactics. 
At 83 points, some new characters begin to appear. The 
further along you go in the game, the faster and more ag­
gressive the pirates are. After each wave, the pirates 
revive closer to the spot where you dropped them. When 
this starts happening, you should kick the body toward 
the edge of the screen before you meet the other attacker . 

Cast and Crew 
After playing the game several times, I began to nick ­

name each of the pi rates (with apologies to Datamost). I 
call the first pirate Baldy Spikeclub . As long as Baldy 
keeps his club in front of him, he completely guards 
himself from your attacks, but he can' t break through 
your guard as long as he stays in that position. When he 
raises the club, he is both dangerous and vulnerable. He 's 
vulnerable because as soon as he moves his arms up or 
down you have an opening. Dangerous, because he can 
now kill you, especially if you thrust or lu nge from too 
close in . He moves that club very, very fast even on the 
lowest level. When he appears again later in the game, he 
wields the club so fast that he's in a true rage and one of 
the toughest characters to defeat. 

His par tner, Ratface Daggeraxe, is relatively easy to 
dispatch once you learn not to let him and his ax get too 
close. He's usually so busy waving his weapon and look­
ing ugly that he forgets to defend himself. Oatamost 
should consider making this character fight more effec­
tively, as he rapidly becomes a boring opponent. 

The first character you meet in the second scene is Buc­
caneer. He's one of the two or three toughest characters I 
encountered, particularly on the higher levels where all 
the pirates move quickly. The first time you meet him, he 
swings his cutlass with alarming speed and can of ten 
reach much farther than you thought. Because he moves 
so fast, it can be very difficu lt finding an opening. 
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However, there are two times when you can get past his 
guard. First, from time to time, Buccaneer will raise his 
cutlass high above his head. It's not only a dramatic pose, 
but an ideal opportunity for you to skewer him. The 
other occasion when you are likely to connect is when he 
fo llows through after one of those drama tic cuts and his 
sword is sti ll down . If your timing is right, your blade can 
find an opening. 

Buccaneer's partner on this level is obviously a veteran 
of many such battles because he wears a pa tch over one 
eye and has a wooden leg. His favorite piece of mayhem 
is slashing your leg to maim you. Like all of the pirates 
who come from the left side of the screen, though, he is 
not nearly as challenging to deal with. This is not to say 
that he 's always a pushover like Ratface. He is much 
more apt to get through your guard, particula rly if you 
advance when you should be falling back or if you care ­
lessly lunge a t him from too close. 

Shufflefoot Spearpoker doesn 't th row his weapon 
(none of your foes in this game do), but he certainly does 
move his spear around in a menacing fashion. You have 
your best chance to defea t this character when he is wav­
ing his spear and it 's not pointed directly at you. Some­
times you can reach him even when the spear is aimed 
straight at your heart , but l don 't recommend it. Al­
though he looks as if he's about to fall over backward, 
Shufflefoot moves a good bit faster than some of the 
other characters. He can slip his spear under your sword 
arm even when you 're sure that you are well protected. 

The Harpoon Hustler is best handled with a kind of 
determined patience . He is the most aggressive pirate up 
to this point; if you leave an opening, he 'll find it. When 
he has his harpoon pointed at your belly you are com­
pletely blocked from hitting him. You can goad him in to 
trying to take a swing at you by alternating between at­
tacking and retreating. Usually , I end up thrusting time 
after time until I fi nd an opening by chance . . 

The Samurai handles his sword with the style you 
might expect; very impressive animation. He is also un­
believably fast. Surprisingly though, he is not as hard to 
defeat as either Buccaneer or Baldy Spikeclub. In spite of 
his speed, if you hold a thrust or lunge position, the 
Samurai will eventually impale himself on your saber. 
Although harder to defeat, he's comparable to the Har­
pooner or the Buccaneer. 

The pet rat always appears from the left side of the 
screen. If he bites, you're not dead, but you won 't be able 
to lunge until you are struck down and then revived. 
Slice down with a low parcy and the rat will disappear 
befo re your eyes. 
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The cobra can really move fast! This lovely pet is just 
as easy to dispatch as the rat, if you are quick, but it 's apt 
to surprise you. The cobra first appears in scene one, 
but he can appear at odd moments throughout the game. 
Its bite is deadly. 

The other two creatures are the spider and scorpion . 
Their graphics are especially welJ done . Both first appear 
in scene two and randomly throughout the game there­
after. Your defense here is also the low parry. 

Game Strategy 
A player can do fairly well in the lower levels of this 

game by attacking whenever possible. Proceeding fur ther 
requires a certain amount of strategy. Never lunge when 
a simple thrus t will do: you are likely to lunge right into 
your opponent's weapon. Try to give yourself as much 
fighting room as possible . Remember to meet each pirate 
on his side of the screen, because this keeps you from get­

ting caught between two enemies with nowhere to re­
treat. AJso remember to kick the bodies out of the way to 
create fighting room or you will find pirates stabbing you 
in the back the moment they are revived. When you cut 
down the second pirate of a pair, you should stay close to 
the place where he will be revived so that you can hold 
out your sword and impale him again when he stands up. 
Finally, watch out for those nasty creatures on the floor. 
IJ an a ttack pet comes toward your back while you are 
busy with a fight , you should deal with it first and then 
return to the fight. 

I think that most arcade-game fans will find Swash­
buckler an enjoyable experience . The title page and some 
of the scenes are a little sloppier than you might expect in 
a $35 game, but the animation is a real winner. The need 
to plan your moves and to use strategy elevates Swash­
buckler well above the run-of-the-mill arcade game. I'm 
not finished playing yet.• 
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I'm Nicholas van Horn the Third , but you 
can call me Old Nick. 

I've just made a pact with the Discount 
Software folks and we 've come up with a 
plan that is positively diabolical: 

To get your business, we 're going to sell 
you any of the software you need at the 
lowest prices in the industry. 

I'm not just blowin' smoke-I'll back up 
that claim with the exclusive Old Nick's 
Price Protection Guarantee: 

"I'll match any advertised price on any 
item you want to buy from us. And if ­
Heaven forbid - you find a lower price 
on what you bought within 30 days, just 
show me the ad and I'll refund the 
difference '.' 

We won't leave you in limbo, either- if 
you 've got any questions about the soft­
ware after you get it, just call our Hot Line 
and get the answers you need from our 
fiendishly clever support staff. 

All in all , unless you 've got money to burn, 
you 'll be a lot better off buying all your 
software from me. 

Because while I may be small and horny, 
I'll work my tail off to make sure that you 
get your software for less than ever before. 

Now doesn't that light your fire? 

GOT A QUESTION? 

CALL OUR HOT LINE: 213-837-5141. 


Tell 'em Old Nick made you do it. 
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Zero Gravity Pinball 

Mark Friedman 


23 Forge Dr. 

Nashua, NH 03069 


Thoughts of pinball 
bring back fond memo­
ries of pizza parlors and 
pool halls, bu t no pizza 
parlor or pool hall yet 
built has a game any ­
thing like Zero Gravity 
Pinball . In fac t, you 
won't be able to fi nd a 
pizza-parlor version of 
Zero Gravity Pinball un­
til orbiting space stations 
become commonplace . 
The game was written 
for the Apple II by Don 
Fudge and is marketed 
by Avant~Garde Crea­
tions. 

True to the traditions 
of its earthbound prede­
cessors, Zero Gravity 

Photo 1: Tlte pinball playing area with central bumpers and side 
fl ippers. 

tions are otherwise qui te 
detai led , I found one ser­
ious omission : how to 
start the game. Fortu­
na tely, start-up is a sim­
ple process: insert the 
d isk into d rive 1 and 
boot up normally. 

After the progra m 
boots up, you'll see the 
ti tle page. Press any key 
to continue and the 
cred its' screen will ap­
pear. Next, you a re 
asked if you would like 
inst ruc ti ons. T he on­
screen instruct ions re ­
peat the informat ion 
from the prin ted docu ­
mentation . It now takes 
about 40 seconds fo r the 

P inball challenges you to 
score as many points as you can using flippe rs to keep 
the ball in play . Without gravity's infl uence, the ball 
moves in a straight line until it hits an object or moves off 
the playing area. Furthermore, instead of the traditiona l 
two flippers, you have 10, fi ve on each side of the playing 
area . 

Getting Started 
The instructions fo r playing the game are printed on 

the back of the package wrapper . Although the instruc ­
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game to load . 
Next comes your most important decision of the nex t 

couple of hours: which level of difficul ty do you want? 
The levels range from 1 (slow) to S (masochists only). 
Another brief delay follows, during which you should 
grab game paddle 0, because the first ball is automa tically 
released. 

The layout 
As you view the p laying area (see photo 1). you'll 

no tice some of the unique fea tures of Zero Gravi ty Pin ­
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DIGITAL PRESS 

Learning with Computers 
Bork 

A com pre he ns ive overview 
fo r us ing the compute r as a 
teaching device to build a mor 
responsive learning environ ­
ment . 198 1, hardbound, 286 
pages, S28.00 

Engineering a Compiler: 
VAX-11 Code Gene.ration 
and Optimization 
Anklam, C11tla, 1-frfol'JI, n11d 
Ma c1-11r1·11 

tep-by-s te p description and 
pract ic,11experience of the pro­
gr,1 mming team d veloping the 
PL/ l Gcncr.1 1 r urpo e sub e t 
compil er for th e VAX mach ine. 
19 2, hardb und, est. 2i0 pages, 
S2-l .00 

Office Automation: A 
Survey of Tools and 
Technology 
Barcom/1 

The first practical introdu c­

lion on office automa tion unc ­
ti o ns, equipment , and 
tcrhniques. l981. 241 page , 
hardbo und : $24.00. 
paperbound: $15.00 

Technical Aspects of Da ta 
Communication, Second 
Edition 
/\l!cNam arn 

A pra t ical up-to-the-minute 
approach to the nut -and-bolls 
problt>ms and o lu tions in con · 
figuring com munication sy. ­
tern . 1982, hardbound, 330 
pages. $32.00 

The Theory and Practice of 
Reliable System Design 
Sit'll'it>rt'k n11d 1car: 

ho ws how to comb[ne eco­
nomics with des ign and cost 
modeling "' it h rcliil bility mod­
eling in hJrd wilre system de­
o;ign. 198l. ha rdbound, 7i2 
pJg s, $55.00 

Also available from Digital Press 

Computer Programming 
and Architecture: The 
VAX-11 
L,·11~ arid Ecklrorise. 1980, ha rd­
bo,;nd, -W7 p;iges, $28.00 

Engineering Intelligent 
Systems: Concepts, 
Theory, and AppHcations 
Glorioso 11 11d Colon Osorio. 1980, 
hardboun d, 472 pages, $29.00 

Computer Engineering: A 
DEC View of Hardware 
Systems Design 
Bell, Mwtg1', and Mc nmurn . 
l9i8. hardbound, 585 pages, 
$2 .00 

TEX and MET AFONT, 
ew Directions in 

Typesetting 
K1rnlll (co-published with 

Anwrica n Mat hematical Soci ­
' ty). 1979, paperbound, 355 
pages, 512 .00 

From ENIAC to U IVAC: 
An Appraisal of the 
Eckert -Mauchly 
Computers 
Stem . 1981, hardbound , 286 
pages, $25.00 

Project Whirlwind: The 
History of a Pioneer 
Computer 
Rt'dmmul mul Smith. l 980, h'1n.l ­
bo~md , 280 pages, sr .00 

Earl y British Computers 
Lm 1insl(ll1 (co·publishcd "'ith 
Mancheste r Univ rsity Presg)_ 
1980, r apNbOU !ld , 1~6 pages, 
$9.00 

Coming soon from Digital Press 
inc Steps for Effect ive Strategic Planning for 

EDP loss Contro l Campus Computing: T en 
Creative ApproachesComputerizing Your Small 

Business 

Ordering Information 
Po tagc and ha ndling free when order i" pr~p.1iJ. Tc11 percen t discount 
when ordi:ring l•"O or more books. M.1kc check paya ble to Digita l 
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Introduction to 
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Programming 
G,1ri11. 1981, paperbound, 576 
pages, $39.00 
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Technology and 
·conomics, Second Edition 
Phi,;lrr (co-published with 
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$30.00 
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1982, paperbound. 529 pages, 
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Handbook 
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A t a Glance 

Name 
Zero Gravity Pinball 

Ty pe 
Arc<1de·style game 

Manufacturer 
Avant-Garde Creauons 
POB 30 160 
Eugene, OR 97403 
/5031 345-3043 

Price 
S29 95 

Author 
Don Fudge 

Format 
5v, -inch floppy disk 

Language 
6502 assembly language 

Computer 
Appte II w11h 48K bytes of rnemor . Applesoft 1n ROM or 
L<1nguage Card, one disk drive (DOS 3 2 01 3 3J. game paddle 0 

Documentation 
One-page card 

Audience 
Arcade en t f1us1<1s1~ or <il l <1gPs 

ball. The playing area is square, with gaps (indicated by 
dotted lines) on all four sides. The game begins when the 
ball appears from the central bumper and starts its 
journey. The ball can also disappear there, as this 
bumper occasionally turns into a hole, but there's not 
much you can do about that. 

Before turning to the flippers on each side of the screen, 
a word about those openings at top and bottom is in 
order. To keep from losing the ball in the lower opening, 
you must press the space bar before the ball enters the 
void; if you' re too slow, the ba ll explodes. To guard the 
upper opening, press any key except the space bar. These 
protective "force fields " have a limited range and have no 
effect unless the ball is about to exit from the top or bot· 
tom of the screen. 

The Flippers 
The primary challenge of Zero Gravity Pinball is that 

you need three hands to play, because, whi le worrying 
about which key to hit next, you're busy twisting away at 
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the game paddle to control the flippers. Although there 
are 10 flippers on the screen, only one is in play at any 
given time. To select a flipper , turn the game paddle un ~i l 

the desired flipper changes color from green to red. Then 
press the paddle button to flip the ball back into play. 
The flippers, like the upper and lower shields , are active 
only when the ball is nearby. 

The flippe rs are not solid , but rather are "force fields. " 
As a resu lt, the ball will go through a nonselected fli pper, 
causing it to vanish until you select it , or until the next 
ball is released. 

At this point , you're busy paddle twisting, button 
pushing, and key pre sing, so a word of warning may be 
appropriate. Every once in a while a flippe r may be red , 
but in fact be a useless "bogey, " or even worse, a white 
"superbogey": there, but no t there. In either case. just 
turn the paddle knob back and forth to restore normal 
functioning. Occasionally, the top two flippers will act as 
if they were solid even though they 've not been selected. 

Scoring 
Once you 've accumulated 50,000 or more points with 

the five balls you are allotted, it 's time to move up to the 
next level of difficulty, because a score of more than 
64,000 points ends the game. While I'm reluctant to 
reveal my top score, let me assure you that it was no­
where near that leve l. If you have a joystick and a 
steadier hand than mine, flipper selection should be easier 
and fas ter, and your scores higher. 

While the screen layout is relatively simple, particular­
ly compared to some of its earth-based predecessors, the 
quality of the graphics and animation is excellent, and its 
color and ound are good. Even a t level 5, the ball's 
movement was quite smooth-though moving too fast to 
provide much opportunity to keep it within the playing 
area . In fact, the press release accompanying the review 
copy indicated that anyone able to hit the ball more than 
twice at level 5 was worthy of a plaque. 

Conclusions 
While it has some similari ties with other pinball games, 

Zero Gravity Pinball takes much longer to master than 
the more fam il iar two- or fo ur-flipper games. 

The five levels of difficul ty allow almost anyone to en­
joy the game, while providing lo ts of challenge for the 
most accomplished player. 

Zero Gravity Pinball is an original and unique game 
that makes excellen t use of the Apple's graph ics capabili ­
ties. It may be one of the best tests of eye·hand coordina­
tion around, as well as being a lot of fun.• 
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10 & 20 MEGABYTE (FORMATTED) 
51/4" WINCHESTER SUBSYSTEMS 

For Z-80 based micros which util ize the CP/M operating system . .. 

CCS APPLE (with CP/M) ZENITH/HEATH NORTHSTAR 

GODBOUT XEROX 820 ANY Z-80 S-100 SYSTEM 


ALSPA TRS-80 MOD II 

OSBORNE 


All units are delivered complete ly assembled and tested . with drive. control ler. 
case. power supply. cabling. Z-80 interface and a ll requ isite software. A few features : 

THE Z-80 INTERFACE : 
..,.. Supports vectored interrupts 
..,.. Plugs d irectly into the Z-80 socket on the host CPU (requires no specia l buss) 
..,.. Allows for DMA operation (if you al ready have a OMA system) 
..,.. Supports MP/M. OASIS and other operating systems (with addi­

tional software) 

OUR SOFTWARE: 
..,.. Written in Z-80 assembly language 
..,.. Automatically configures virtually any existing version 

2.x CP/M to the hard disk subsystem 
..,.. Inc ludes SOURCE CODE 
..,.. Requi res less than 2k of overhead memory 
..,.. Enables the user to read or write a 64k fi le in less than 

four seconds 

FULL SIX-MONTH WARRANTY! 

Oelaer inquiries are more than welcome 


CP/M ond MP/More registered lrodernorks of Dig1 al Research: OASIS 1s o 

p o prie o ry product ol Phase One Systems. Inc.: Z·80 is o trodemork ol Z1log. 


Circ le 290 on Inquiry card. 



V1de• V1doo1e•m ' 259" 
Keyboard Enh ance• II ' 11!1" 
Moc •osolt Z·80 CPIM Ca<d ' 279" 
, •C Josof1 16K Rani Carel ' 139"' 

Salu rn 32K Ram Card ' 189" 

FOR APPLE (con tinued) 

DATA BASE 
' 179" 

1 79,,. 

Sar urn 64K Ram Card ' 379" • 

DB 1as1er V rs J 
U11h11 es Pack f or II 
Asn ton Tote <!Base II 
V1s1Mc 

' 499" 
. ' 189'" 
' 189-­

.1 229• 
Saiu rn 128K Ram Ca 1d ' 519" 
TKC Nume"c Ko pacJ ' 134" 
AB Numeric K ypad ' 109" 
Thunde1clock Pl us ' 119" 
x. 0 1n1e•lace Op11on .142" 
Ha1•es M1c romodem II ' 289" 
Hayes Sm arl modem ' 239" 
Kcnsmg1on Sys1cm 
Saver Fan 1 7~ '' 
M icro Bui c1 II 16K ' 214u 
~1c ro Bulle• II 32 K ' 249" 

Micro Burler It Available in 
Parallel or Serial 

Please sp ecJ/y when ordennq 
I. oc robuffertEPSON 16K 
Parallel ~ 1 3'1 "' 

1crobu lfe•IEPSO 8K 
Se rial ' 134" 
Gra ppler l.nt etlace ' 139'"' 

SOFTWARE f/APPLE 
WORD PROCESSORS 

Format II ,.. ,... ·•·. 11 1 279° 
Easy•:mter Pio \139" 
Eas yma11e1 Pro •119" 
Screen.·m1er II ' 104" 
~lJord Handler II ..• 1 149' 0 

Magic \.VH\cfO•.'o' ' 84 '° 
Selec1 CP!M Call 
Sensttlle Spell er •99..0 

SPECIAL! 
MICRO PRO·WORD STAR 

• Word Star 
• Spel l S1a1 

Merge 

All J for Only 

s29900 
llM1rt:D HI.IC 

APPLE COMPATIBLE 
OISC DRIVES 

A< Oise 011-e 546900w11h Co1>1101te1 • • • ... 

w1 t~o\J L Conho!Jer ,$·369°B 

SMITH-CORONA 
TP·1 

LETTER QUALITY 
ELECTRONIC 

TEXT PRINTER 

• Low cos\ daisy \•ho.cl pr1n1er 
• Mic•oprocesso< 01ac1<onios 
• Serl al 01 pa•aHel ln te•l ace 

• 12() w<>rtls per rt11M te 
CABLES FOR MOST 

PERSONAL COMPUTERS 
iN STOCK! 

VIS1d X 

Da1a Fac1ory 5 O 
The Gen€ rJ.I M3nager 
PFS Now 
PFS R~p0<1 

1 

119 

80 

·i~~~~~·::;;;. "-97" 

' 76" ACE 100 
FINANCIAL 

MODELING/PLANNING 
V1s1catc ' 189.,. 
V1sr tr e ndN1s•p lo t 1229"' 
Targo1 P1an norcal c CPIM ' 40" 
Supercafc CP1 M ' 219" 

ACCOUNTING 
Home A ccoun1an1 l6Q0~ 

Account ing Ptus Call 
9r0d!'bund Payroll ' 291l" 
Easy Ill tor Apple Ill •49goo 

GRAPHICS 
Appl" Woi l<J. J.OSuper Graphics 
C PS (Gr;Hlh Pfn( S115•rm1 Pro ' 79» 
Comple te Gr1Jph1cs 
Sys tem 1P~1,gu1111 154 '= 
Ex~cu11vc Bm:!llng Syst m 1 159"' 
Alpha Bytes Fon t Oosk ' 22,. 
Alpha Bytos Deco1a1ivc D1sc'22" 

COMMUNICATION 
Oal3 Caµ1ure 4 0 ' 49" 
OLJl i) CHplu re 2 0 1V1·.iu 0 .1 ' 69"' 
y,s1tcrm ' 79" 
Con tex t Connf!c10r 1139... 
Trense nd wlSource Account'S9<"' 

f,r l_'" I• 

Apple 1s a reg1 srernd tradema1 or Apo lo Com outar Inc 

ncn 
Modem 
ou1 1t -1n 1 

"======== 
PRICED TOO LOW TO PRINT 

•159.95 
99.95 
53.95 

Prog.)67.95 
129.95 
1-09.95 
57.95 

~rices e t1 ·-C: IHt as o t Au gu st 2.8 

ATARI 
ATARI 800 wlrnK _.... _. 56499' 

ATARI 400 ............ ' 32900 

8 1O Oise Orive . . ......... ' 459" 
850 Interlace .... ' 179" 
410 Programmable Recorder . ' 79" 
Axion 32K Ram . . • . . . .• ' 129" 

POPULAR AH.RI GAMES IN STOCK! 

Texas Instruments 
Tl 99/4A COMPUTER 

Full l ine ot h ardwa re, software 
and accessories in stock! 

(h~ ~!~KL-fdci 
HP-87A 

Rapid 
Programming 

Power! 

Has 32 K t> tes ol user memory. exparldablc 
to 5411K Ve1s.a 1t le .a lpha numeric ke~board 
High resolu11on CAT Bu1ll·1n HP· 10 mle•· 
race . ponter and mass storage rum•.... atc 
Bu1 lr·lll BASIC and operating S'/S1em 

Call or Write for Low Price! 
32K , 64K and 128K M emory 

E pansion Modules In Stocki 

Special! HP·83 (Li d 0 1y.1 51295"" 
HP·BSA ........... Call or Wrile 
HP-125 Reg. '2750 . Only ' 1982°0 

HP 82091 M s· ... Oise Drive 5169500 

HP 82905 Serial Pt"''" ' ' 619°' 
HP 7470A New P10 11 r ' 1269°0 

We carry the full line of Tl and HP Programmable Calculators. 

* SHARP MINI COMPUTERS * 
PC·1500 LCD POCKET CO MPUTER 
b lended Bi<SIC sys1em capable of 2 
d1nH.1.i~ i:m ays FuU gr aph~c comnrn nd s 

Now Only 5 21495 

PC·121I POCKET COM PUTER 
Forn 11dr:iblc compu1ing powe• Prog 
wlBASIC language 24 d101 t LCD sggoo 

Now Only 
CE-122 1G·OI GIT MINI DOT PRINTER 

CE·1$0 Color Graphics P1 1ntcr w it h Pri nl Uul pro~ r ams 
Now Only 569°0 

Now Only 
517495 

FREE! C,1ssette Interlace ('50 Valu ol '> lltl 

Casscue 1nwdacc 

•K and SK M rnory hpans1on JN STOCK' u r ch~se ol PC· i21 Lid. Ol y 

CORPORATE ACCOUNTS WELCOME 

* * * EPSON * * '* 
MX-80 Ill FIT 80· 136 Column Do1l'1 a1" ' · 
T,ac tor or Fric t ion ;:eoo. B1d1 rec ~ 1onal , 80 
CPS. Graflrax Plus 549.95 
MX·100111FfT 36-2J3 Column. Traclor or 
FflCllOn Feed 81di rec t1ona1 . BO CPS Graf· 
l rax Plus 719.95 

OKIOATA 
MIC ROLIN E 82A 120 CPS. Brdtrec11onal . 
P~r alle l · Serial . 801 32 Columns. Fnc t1on & 
Pin Feed 449.95 
MICROUNE 83A FIT 120 CPS. B1direc 
l •onal . l& Columns. SC1 1a l! Para11e1. Frie· 
t1on ancJ Trac tor 699.00 
New! MICRO LINE 84A FfT 200 CPS . 
8 1d uc 1ionar. 135 Column. Parallel. Fric11on 
and Tiac lor 1149.00 
Serial w12K Bul ic r 1259.00 
New! C.ITOH 1550 120 CPS. 1351232 
Column, FIT Graph Paral lel . 769.00 
Parallel and Seual 809.00 
C.ITOH F·10 Da isy Wtrnel, Lette r Ouall ­
1 P11nicr. ·10 CPS Parall el 1499.00 
F·10 S rial 1549.00 

MONITORS 
USI P1 ·2 12" High Resolu 11on Green159.00 
LISI Pl ·J 12" High Aeso1u11on Amber189.CO 
SANYO 12" Gu~en 219.95 
SANYO 13 ' Color 389.95 
AMDEK 13. Colo• 369.CO 
AMDEK Colo1 11 RGB High Ro s .769.CO 
AMDEK Color Interlace Boa•d llRGB159.00 
NEC JB 2 Gr oe11 179.95 
NEC JC 12· Co101 349.95 
BMC·1200 12" Grcan 149.00 

ELECTROHOME ECM·l302·1 
13 RGB Mon itor Lowe<s wolh NTSC 
In! 1tace 1Reg 600.001 420.00 

New! Ne~! New! 
APPLE If. plus 48K 

Aw \e Pisc 01 ive i1 

wilt> i n1ctlace 00$ 3.J, 


Apple Ill 12" Moriilor and lhe 

A~pte Monitor Slan<! 


All /Of Oll fy s179995 

BONUS! Apple Wri ter 11 

R~g. ' 1~9" Sp;;c,ai s49oo 
vit/\ pui chase of 


this fabu lous .Package 


WORD PROCESSOR 

SYSTEM 


1,pple II plus 48K 

Apple Oise Ot II 


w11h lntenace OOS 3.3 

Apple Ill monitor 


Okida!e Mlc1oth1e 80 Printer 

Pdl)le•. Cable .....11n1e•lac0 


Sc •~•in Write• U 


APPLE · 

Available in 2.20 Volts 

at Additional ...£_ost 


VP -3501 'lideotex. Da ta Termina l 
Turn your home TV 1n o a 

11rne ·sha ring videtex d i sp lay 

(::commodore 
VIC 20 
COMPUTER 
wrRF MOdu laro r 

VIC 1540 Oise Prrn 1e1 
16K .t cmo1 
SK Memory Expar>s1on 
DATA Tape Reco1der ff/Cass 
Phone Modem I/VIC by 6 1zcom 
Modem by VI C 
Super Expan er 
VI EL I or VIXEL II 11.50 
VIC 0 52.00 
Programmers Aid 52.00 
Joys11ck IOr VIC 14.95 
Mom1or Cao1e 12.95 
S1>ac man (c~ss.) 16.95 
Houseno ld Finance 1cas s.) 29 .95 
Loan Ana lyze• (cass) 17.95 
VT I 06 A or VT 107 G Pk Rec Prog 49 .95 

QUANTUM DATA 

2t.K Memor y 179.95 

Expa nsion lntc rfacf} 64.50 

RS 232 1n 1 ert a c~ H .95 


1M 

Personal Computer 
A protess'®al person~icom· 

PU ie• that Is he1dwarel5o!t ­

ware compatible ·;;/the Apple 

JI · & includes many feau:tes 

not founo on l he Apple"· • 


F EATU RES : 

Apple · compattble, 64K of 

RAM memory, upper & lower 

case. typew n ter•s ty l e. 

keyboard. 12·key ~umenc 


pad. alPli<l . tock Slli t l<e , 

V1sicalc !rionilly . 50.wall 

power $upply, builHn Ian. 


Call ior Low Price! 

SPECIAL OFFER! 
Buy a Mlcrosoll Z·80 CPIM 
card ror '279.95. a Vldox 
Vldeoterm 80 co l. board fo r 
' 251l.9S and a CPIM Users' 
Guida lo r ' 10.00, lhen save 
' 100.00 on purchase or Iha 
16K Microsoft RAM Card 

Reg. •159.95 ssggs 
Now Only 

Plus·gel a FREE Videx Solt 
Swl1ch (' JQ Value!). 

PRINTERS 
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Beer Run 

Arthur li ttle 


Technical Editor 


Beer Run - a game 
with a straightforward 
purpose. No longer shall 
I dwell in a maze of 
twisty tunnels, watch my 
cities get nuked, or send 
another Federation Star­
ship into ignominious 
defeat. No indeed, be­
cause from now , I'm a 
Beer Runner with on ly 
one goal in mind : collec t­
ing lagers. 

In the interest of ac­
curacy (and decorum), I 
should point out that this 
Beer Run is of the nonal ­
coholic variety provided 
by the fo lks at Sirius 
Software. In fact, Beer 
Run is a high-speed, 
color-graphics game de­
signed for the sober and studious Apple II use r. Stud ious, 
anyway . 

Your Goals 
According to the documentation, the object of the 

game is to catch the elusive Ar tesians as you move 
through the levels of the bui lding . It goes on to say: 

Usually they (Artes ians) w ill be on the platforms jus t 
above y ou . Ladders and elevators are used to climb up­
w ard through the Sirius Building . If yoi' reach the roof, 

Photo 1: The namer must climb ladders. use elevators. and 
avoid Bouncers and Guzzlers. 

strives to go up and (too 
bot tom . 

the Sirius blimp will 
transport you to the roof 
of the Olympia Brewery 
building next door. 

Basically, the idea is to 
climb to the top of the 
first building, cross over 
to the second building, 
and then descend. This is 
a cross-section, mul ti­
level game that is faintly 
similar to the arcade 
game Donkey Kong or to 
the well-known Apple 
Panic (see Gregg Wil­
liams's "Apple Panic," 
March 1982 BYTE, page 
68). It's also reminiscent 
of the children's board 
game Chutes and Lad­
ders in that the runner 

often ) ends up back at the 

You also want to increase your score, based on the 
tota l number of beers that you collect during your hunt. 
You collect beers in one of four ways: 

1. The unseen Artesians will drop individual beers from 
above. if your runner's hand touches one as it falls, it's 
added to your cumulative score. 

2. 	As you move up and down through the building, you 
may ru n across beer kegs. 1f you press the space bar as 
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TEST SCORING 
AND DAILY ATTENDANCE 
PROGRAMS 

Rt low-cost and eff ic ient tes ting and atten­
dance software to work on your school's Apple 11 
computer. With HEl's mark sense ca rd reader. 
you can eff iciently hand le a variety of test 
scoring, progress mon itoring and attendance 

At a Glance 

Name 
Bee1 Run 

Type 
Arcade-style game 

Manufacturer 
Sirius Sofrware 
I 0364 Rockingham Dr 
'>acramenw. CA 95827 
19 16) 366-1 195 

Price 
~29 .95 

Author 
Mark Turnwll 

Format 
5y, -inch floppy disk 

Language 
6502 as~embly ldnguage 

Computer 
Apple II or II Plus with 48K byres of memory and one disk drive 
roos 3.2 or 3.31 

DocumentatJon 
Two-page folder 

Audience 
Apple owners and g<ime lovers 

recording needs. 

The HEI reader accurate ly reads pen or pencil 
marks in a variety of co lors. Cuts down on 
keyboard time, and improves the accuracy of 
your data. Best of all , it's ready-to-run with good 
educationa l software. 

HEI offers a number of proven programs for use 
with the Model 121 -4 card reader, each written 
and refined by professional educators, each 
prov ided with complete documentation . Th is 
software is menu-driven , and easy to use even for 
those with no previous computer experience. 

HEI can supp ly everything from the Model 121-4 
reader and software to a complete turn-key 
educational computer system . Call or write for 
literature and prices. 

'Apple is a 1c 1stc1cd 1radc r11ar ol Ap1l lC Curnpul <' r Inc 

~HEiine. 

Vic toria . MN 55386 • 612-443-2500 

you pass the keg, its numeric value is added to your 
score. 

3. 	Riding either up or down in an eleva tor gives you a 
minimum of 25 beers-and often more. 

4 . 	Finally , you get beers for successfully negotiating the 
interbuilding blimp ride. 

Play Commences 
After booting the disk, the ti tle pages come on screen 

and you are introduced to the two creatures you'll want 
to avoid during your search: the Guzzlers and the 
Bouncers. If your runner comes into contact with either, 
the runner pl um mets to his death-you are given three 
runners per game. 

When the game begins, you see the first five levels or 
platforms . As you move up and down throughout the 
building, you wi ll see a tier of five levels (e.g., Levels 6 to 
10). each with a unique pattern of connecting ladders. 
(See photo 1 for a view of Levels 6 to 10.) 

The Controls 
Your runner edges along the platforms and cl imbs the 

ladders. You control his movements using the keyboard 
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C ntamatlanal ln­
,:,..,_;~~d1he first microcom­

puter offering the speed and 
oapaclty of Winchester hard 
disk technology in an affor­
dable, attractive desktop 
unit First was the Super­
Flve a 6.4 megabyte hard 
disk with a floppy drive for 
loading programs or for 
backing up data from the 
hard disk. Then came the 
SuperTen with a 12.8 mega· 
byte hard disk, and an add· 
on hard disk subsystem, the 
Targa. 

Now CMC has introduced 
the Incredible Super20 
featuring 19 megabytes of 
hard disk storage In a 51/• " 
hard disk. It's offered at a 
list price of $7695. the best 
price/performance ratio in 
the industry. 

And now the SuperFive 
and SuperTen are even more 
affordable, with a suggested 
list price of only $5995 for 
the SuperFive and $6995 for 
the SuperTen. Microsoft 
Basic BO is included. 

CMC's SuperFive, Super­
Ten and Super20 support 
wide applications under 
their standard CPIM 
operating system with unex­
celled system utilities. 

There's a variety of cornpati· 
ble software Including Basic 
compiler, Fortran, Cobol, 
Pascal and PU1 80. Applica­
tions software, too, like 
dBasell, Accounting Plus, 
Wordstar and other Micro­
pro products. 

As an integrated system, 
CMC's SuperSystems pro­
vide both data processing 
and word processing capa· 

bllities to meet the needs of 
a small business or a large 
corporation. Our systems 
are already part of Fortune 
500 companies, and small 
businesses, too, speeding 
up information processing. 

CMC's SuperSystems 
communicate with other 
systems, too, with optional 
software. 

CMC didn't stop there. 

slYI' fiJ!tf~lfKr:Jflj 
the moat reltibla 
techl\Ology and ·:~npq~ 
available. 

Next, we offer It In dff. 
terent capacl1ies. Hke 6.4, 
12.8 and 19 megabytes, With 
a choice of 350 or 700 Kb 
floppy backup. 

Then, we offer options in­
cluding 220v, 50hz for Inter· 
national markets. 

CMC then offers a 
module swap program in 
the unlikely event you'd ever 
need it to get back up and 
running - rapidly. And third 
party maintenance service 
nationwide, soon available 
in Canada. 

Finally, CMC offers Its 
SuperSystems with two 
RS232C ports, 64k RAM, 
two Z-80 processors 
operating at 4 MHz, a 
screen format of 25 lines x 
BO characters, full ASCII 
keyboard and numeric key. 
pad and cursor controls, 
graphics capability, reverse 
video, lower case 
descenders, and a battery­
operated real time clock. 
Floppy disk vers ions also 
available. 
Clrcre 87 on Inquiry card. 

CMC INTERNATIONAL 

A Division of Computer Marketing Corporation 


11058 Main • Suite 2.20 • Bellevue, WA 98004 • Phone (206) 453-9777 • Telex: 152556 SEATAC 


Call Toll·Free 1 ·800-426-2963 


For information or to buy your SuperSystem, see your local CMC dealer today or contact: 

Compu Data Ol"e<s1hed Data lnpul SRL Fnalhe•bed (Ply.I Lid. Dialog Computer Trl'uhan Sof1warn Conlrnl 
1 Bala Cynwyd Pina 8043 W 82od Chile 1830 •1 S Comm1sslone1 S I. Seeourgst•asse 16 2101 N Aurn ll US Rd 
Bala Cynwyd. PA 19004 lnd1anapolls. IN 46278 1227 Buenos Aire s. Argen lma 1st Floor 6002 Luieon Holl. MI 48842 
msi 667 ·6843 1J171 253.ss1a Telex 9191FINCO Johannesbur9, S ,A Swtlterland t5171 &94 ·4142 

616·4728 Tel&x: 72227 DCL " See us at Comdex Booth 4128" Tele•. 60310 SA 



THE GREAT 1982 BREADLINE SPECIAL 

IExec-Jr with 35 M BYTE Fixed Disk Subsystem and 192K RAM I 

A MULTl-USER BRIEFCASE SIZE 


COMPUTER SYSTEM WITH: 


4 - TERMINAL INTERFACES; 


4 - SERIAL PRINTER PORTS; 


l - CENTRONICS PORT; 


DUAL 8" SLIMLINE 


DRIVES WIT~ 1.2 


MBYTES STORAGE; 


DISK STORAGE 


AND 1 NET­


MPM II™ WORK PORT Z80A 


4 MHZINCLUDED. 
PROCESSOR 

COMPACT SIZE 

IF YOU NEED5 1/ 2 .. x 19" x 19"; 

EACH FIXED 
THEN GET OUR 

DISK SUBSYSTEM 
70 MBYTE 

IS HOUSED IN 
SUBSYSTEM 

A SEPARATE SPECIAL 

EXEC-JR for only 

CASE. The Breadline Special I 
(OFFER BEGINS SEPTEMBER 1, 1982 AND ENDS OCTOBER 30, 1982) 

If you con buy this capability for less - then your probably In the business I 

CUSTOM COMPUTER SYSTEMS INC. 
AN INNOVATIVE LEADER IN PROCESSING SYSTEMS 

TERMINALS AND PRINTERS ARE NOT INCLUDED IN BREADLINE SPECIAL 

PRICE AND AVAILABILITY SUB.JECT TO CHANGE WITHOUT NOTICE. 


REPRESENTATIVE INQUIRIES WELCOME. 

MPIM IS A TRADEMARK OF DIGITAL RESEARCH. INC. 


7250 COMMERCE CIRCLE EAST • FRI DLEY, MINNESOTA 55432 • PHONE (612) 574 -9493 
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or game paddle. Using the keyboard, you press the left or 
right arrows to move left or right. T o climb a ladder, you 
station the runner at the bottom and press the space bar. 
For a multi level ladder, each time you press the space bar 
another level is scaled un til the top is reached. Descend­
ing a ladder is tr ickier. The runner can go down only one 
level at a time, beginning at the top of each new ladder. 
Again, you mus t press the space bar. (That is, you must 
find a ladder that ends on the platform you are walking 
on. ) 

To move between tiers , your runner mus t ride an 
elevator, which will appear anywhere on the five plat­
forms in view. Furthermore, it may be headed up or 
down . Because it is on the screen for short periods of 
time, it 's often a good idea to get to the elevator as fast as 
possible. O nce the runner disappears behind the elevator 
door, press the space bar and the ride will begin accom­
panied by appropriate sound effects . 

The only other controls of note are the ESC key, which 
feeezes all action until pressed again ; CTRL-S, which tog­
gles the sound on or off; and CTRL-R, which resets the 
game. 

Tactics, Strategy, and Stayin' Alive 
Because the runner a lways begins a tier at the lowest 

row, one of the first things you'll no tice is differences in 
the Bouncer's and Guzzlers' motions. T he Bouncer can 
start at any of the four upper platforms; moving back 
and forth like a sentry , his speed ranges from very slow 
to very fast (depending on the level ). The Guzzlers-and 
they are always in mult iples-begin on the third and 
four th levels above the runner and attempt to track and 
kill him. T he Guzzlers' major weakness is that they usua l­
ly change direction when they reach a wall , ladder, or 
platform. For example, they wi ll descend only one ladder 
level at a time; therefore, the runner can move toward 
them wi th some confidence that they will move away. 
This pattern is more than compensated for by the fact 
tha t the longer the runner stays within a given five-level 
tier, the more Guzzlers will arrive! 

In pre-desperate situations, I have been known to press 
the ESC key to get a more leisurely overview of the ac­
tivities. It doesn't help much, but l still do it. 

Scoring Beers 
The problem with trying for the individual beers falling 

down is that, for me, it's just not cost-effective. Stopping 
for the kegs also slows one down, but I do collect them in 
two circumstances: when the runner is very near the ele­
vator and I'm fee ling confident or if I'm trapped and fac­
ing certain doom anyway. For consistently high scores, 
look to the elevators and the blimp. 

Catching the Blimp 
The documentation tells you to ca tch the blimp, but 

not how to do it. Here's the trick: the blimp moves across 
the screen from left to right, so posi ti on your runner on 
the left side of the roof. The blimp will be trailing a rope 
from its stern. Move your runner across the roof beneath 
the rope and wait for it to descend. Then press the space 
bar. Try to catch the rope on the firs t flyby for extra 
poin ts. 

Conclusions 
Beer Run is wit ty, well thought out, and well executed. 

The musical sound effects are coordinated to your on­
screen fortunes and add a comic relief to the proceedings. 
However, 1 appreciated the inclusion of an audio off / on 
switch within the program. 

1 enjoy the increasing difficulties encountered (more 
Guzzlers, tougher layout) the further I progress, so the 
game remains a challenge. 

Though I have yet to sight, much less catch, an Arte­
sian, I'm not about to quit. Beer Run is a hearty brew of a 
game. I'm sure you'll be amused by its impertinence .• 

NEW! M·68ooo 
SINGLE BOARD COMPUTER 

FF.AT URES: 

16 bil Motorola 68000 CPL' openlin ~ & IOM l-l l. 201\ b)'ll!S of on ooud f~,, sJali< HA;\ I. 1611 
b~· 1es or on boa.rd EPROM sp11cc, 7 Jr\·c:Js of prioritied au to\•rctortd lnCurupb. l mt m Or.) 
expansion bus<> (up lo lS6K), 2 •<rial communin li on port< (ll S-2J2C). 16·tlil t>idirwlonol 
pMnlkl por•. 6800 IJ<Tii'lhc:nl accomudmliu n bu~. ~x 1 6-bi l counltr/ tim!'rll wi~h ~· !'-ctottd 

intt rrupl\. , ur• hoard rt 111 l Elm" dock. ~ort"· :iuir com pR.liblir 'l•dth Motorola M £XMtl\ D'.'.\1 
bo•rd . 

PRICE: 

Hut b-u11rd with documt nhUion .. . . , . .. .. .. . . .. . . .. , ... , . . •. , .. . . . ...... , S9'9.9.S 
~IEX681\ D .\I rn mpatiblt monilor in 276~ ~; rRO~l 's . . . .. . ..•..•. .. .•..... Sll0.00 
M6MQO Cl' LI & rncmorJ map PROl\1 . .. . .. . .. . . . .. . . . .. . . •. .•. , . .••.• . . 5 115.00 
Shippin~ a nd hu1dlin~ (Dom<'>1 ic~ . . . . . . . . . . . . . . . . . . . SJ.OD 

EMS Educ11t lona l 
Mlc·ro c omput e-r 
Systcm.s 

ffor< i ~ n) .. .. . • .. . . .. . . .. . . . . SI 5.00 
C ,\l , J ~ORKIA RES JOEKT ADD o".; TA~ 

(714) 553-0133 
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BYTE'S Best 

llsllaP List 


Ciarcia 's Circuit Cellar, 
Volumes I, II, & III 

by Steve Ciarcia 

Collections o f Sieve Ciarcia 's perennially 
popular columns from BYT Magazine, these 

three volumes are sure to plea e home computer 
users and electronics hobbyists. Volume I 

includes power conversio ns , programming 
EPROMs, remote terminal interfacing , touch-

input video display, and more . Volume II, 
focusing on projects which interface the personal 
computer with the home , features useful applica­
tio ns such a s a computer-controlled home securi ­
ty system , computerized app liances, input-ou tput 
expansion for the TRS-80, and even a computer­

controlled wood stove. Volume Ill offers low-cost construc­
tion projects such as an ultrasonic rangefinder, hand held 
remote compu te r control , two peech synthesizers , and a 
remote-control motorized plat form, to name just a few. 

Build Your Own Z80 Computer 
This complete guide to building a working computer offers 

engineers, students , and hobbyists an exciting alternative to buying a computer. With clear 
instructions, Steve Ciarcia fully explains how to build a basic single-board micro-computer 
based on the Zilog ZSO microprocessor . The finished product features a I K-byte operating 

sy te rn, serial and parallel ports, hexadecimal di splay, audio cassette nrnss storage, and easy 
expansion 10 include a video terminal. 

Please se nd 

_ Cia rc1a's C1rcu1t Cel lar . Vol. I $8 .0 0 

C1arc1a 's Circ uir Ce llar. Vo l. II $ 1 2 .9 5 

Call Toll-Free 800/258-5420 

__ Ciarc1 a 's Cuc u1t Cellar . Vol. Ill S 12 .95 

__ Build Your Own Z80 Comp u1er $15 .9 5 

Name -----­ Check Enclo sed 

Addr ess 
8111 V1sa1 
M as terCard It 

Ci t y Stat e Zip 	 Expira tion Da~ 


Please add . 7 5 per book to cover shipping cos t.
~'111 
lj~ i l"'9 ~ 70 M ain Str ee t Pe terborough , N .H. 03458 	
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S-80 video screen will 
come to life~ 

l!fng your TRS-80 computer's video screen to life with the many s1riking graphics 
plays and functional programming techniques presented in this exciting and 

easy-to-follow new book! 
Beginning with the basics the authors Introduce you to the to0ls of computer 

graphics, including the capabilities of the video screen, keyboard and character 
control, and graphics programming techniques such as concatenation, looping, and 
using subroutines and strings. The real fun 
begins as you learn how to create vivid displays 
ranging from business charts and mathematical 
function plots to dragons and lions, laser can­
nons, beautiful artistic designs, and a unique 
animated figure called Critter. Complete pro­
gram listings and suggestions for modifications 
accompany each of the more than 100 graphic 
displays. 

Besides providing guidance to those inter­
ested In specific applications, this book also 
serves the novice as an excellent introduction to 
programming in BASIC and machine language. 

Written in a witty, readable style and com· 
plemented by over 100 detailed illustrations 
TRS-80 Graphics for the Model I and Model Ill is 
both a thorough guide and an Invaluable refer­
ence for anyone interested In the exciting field 
of computer graphics. 

ISBN 0-07-033303-3 
288 pages 
Softcover 
Illustrated 
Price $12.95 

/..... 

BYTE/McGraw-Hill 70 Main Street Peterboroug 
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Part # 
MD525-0I 
M0525-\0 
t.10525-16 

DISKETTES lrom ASAP 

V1rb1llm 
51/t Dl1kellea 

S1ctar 
Sofl 
Hard 10 
Hard 16 

a1ea1 I CDMPU~EFI
ill Gill mRRKET PLACE 


Modems ATARI COMPUTER GAMES 
M1nul1clum Model H Price ATARI BOO'"Nova1lon CAT 5159.00 

ll SKI P111m1 8u1l11111 CGmjMlter F11tur11:Novation d-CAT S170.00 
Nova1lon Au10-Ca1 S229.00 
DC Hayes Smart Modem $235.00 
DC Hayes Micro Modem II !A pp le) S320.00 
DC Hayes Micro Modem 100 5320.00 
Lexicon Lex-11 S139.00 
Livermore UV-Star 20M Sl49.00 
Signalman I.lark I $89.00 
uos UOS 103 LP {300 Bd) S18S.00 
uos UOS 202 LP (1200 Bd) S24S.00 
LIDS UOS 212 LP\ 1200 Bd) S455.00 
uos UOS 212 ALP (1200 Bd) S650.00 

Monitors 
llllnulu-turer M~d1/ # Prlca 
Amdek 100/12" B&l'I 5110.00 
Amdek 3006/Green 5165.00 
Amdek Color-1113" 5350.00 
Sanyo DMS 109CX19' Grn. S175.00 
Sanyo OM 5012/12" B&W 5215.00 
Sa nyo OM 5112ex l 12· Grn 5225 00 
Sanyo OM C6013i 13" Color 5425.00 
Zeni th ZVM -121112" Grn. 5t15.00 

Terminals 
Mlnuf1ctur1r Medel# Price 
Ampex Dialogue 00 5780.00 
Ampex Dialogue 81 5885 00 
Televldeo TVI 910 $62500 
Televldeo TVI 912C S72500 
Televldeo TVI 925 5825 00 
Te levldeo TVI 950C S990 00 

SYSTEMS WITH SPICE lrom 
CALIFORNIA COMPUTER SYSTEMS 
FOR APPLE W" USERS 
Synchronous Serial lnlerfaca 
P.ar1 Number n12A . .... . . ... .. ... . .. . Price: S149.00 
Pnlgramm1ble Timar 
Part Number 7440A ...... .. . .. ....... . Price: SllO 00 

Alynchronoua Serlal Interface · 
Par1 Number nlOA . . .... .. .... ... .. . . Prlce: St39.00 
C1lendu/ Cloci Module 
Part Number 7424 .. .. ... . . . ........ ... Pri~: S tt0.00 
3'/• Digit BCD A-t.o-0 Converter 
Part Number 7470A . .. . ... . .. . .. . ..... Pnce: 5110.00 

12K ROM/ PROM Module 
Parl Number 7114A .. . ....... ..... . ... Price: S105.00 
Par1Uel lnlerface 
Parl Number n'lOA .. ... .. ... .. .... .. . Price: Sl 15.00 

Arflhmellc Procenor 
Part Number 7811A ... . .. . . .. .... ..... Prrce: S349.00 
Canlronlcs Printer lnlarf1ca 
Parl Number n'l8A ...... ... .. .. . ..... Price : SlOS.00 
FDR S-100 USERS 
32K S!Jtlc RAM Board 
Part Number 2032C . .... ... .... .. ..... Price: S475.00 

I6K Stallc RAM Board 
Part Number 2116C ... .. .. . .... . ...... Pr lee: 5290.00 
64K Dynamic RAM Board , 
Part Num ber 2065C ...... ... .... ... ... P11ce: 5375 00 
Z80A CPU Boud 
Parl Number 2810A ....... ... ...... ... Price: S295.00 
Floppy Diak Conlrolfer 
Parl Number 2422A . ... . ... . .. ....... . Price : $365.00 

CPI M"" Vers ion 2.2 Free With Purchase 
S-100 M1lnlr1me 
Part Number 2200A ...... . .. . ...... ... Pdce: 5475.00 
S-100 Molherboerd 
Part Number 2S0 1A ... ..... . .. . .. ... . . Price: S150.00 
4-Port Serlll 1/0 Interlace 
Parl Number 2710A . ......... . ........ Price: S295.00 
2·Serl11, 2·Pmllel 110 Board 
Part Number 27t9A .... . .............. Price: 5325.00 
4-Part Parallel 1/0 Baird 
Parl Num ber 2720A . . . ... .... .•.•.. . .. Price: S255 00 

Conneclori 
1·9 1(}24 26 up 


DB25P 52.00 Sl 90 St.75 

DB2SS S2.95 $2.75 $2.50 

0825C SMS SO.SS S0.75 


• Com puter console 
• Ata.ri 81< ba.s lc 
• 57 luli stroke alpha-numeric keyboard 

with 1our lunc1lon keys 
• Ooerator's manual 
• RF modulator 
• Power supply

Prl1;e • also available 321< & 48K sys1em 
10/S27.50 Clll rcr price 
10/S27.50 Software 
10/$27.50 111.1criptlon Price 

Allrl
Ir Olskelle& Basketball . . .... . .... .. ... . . ....... . ..... .. S 27.00 


FD32·1000 Hard 10/535.00 Super Sreakou1. ....... .. . ... .. ............ . S 33.00 

FD:M-1000 So11 10/S35.00 Chess .. .. .. •.... .. ...... . .. . .......... .. . S 32.00 


Video Easel . . .... . .... ....... .. .. .. .... .... S 26.00 
Memorex Star Raiders .... ...... . ....... . ............ S37.00 

sv.· 011k1H111 Aslerolds . . .... .... .. ........ .. ............ S32.00 

.tuslc Composer . ... . .. . ..... . ... ...... . . .. . S 44.00
P11l # Sld1/ llln1 S1ctor Price 
Assembler /Ed1lo r ................ ..... ... .. . S 45.00
MB• 3481 1/0bl Soll 10/527.50 

ME,\ 3483 1/0bl Hard 10 10/527.50 Tele11n I ..... .. .............. .. .. .. ... .... S24.00 
ME~ 3485 1/0bl Hard 16 101$27 so Space Invaders ................. . .. . ... . . ... S33.00 


Missie Command ...... . .............. ...... S 33.00 

Graph It .............................. . . . . . S 17.95
a· Dl1kettea Malling LISI ..... . .. . ........ .. ....... ...... s 19.95


ME A3060 1/Sgl So1t 10/SJS.OO Touch Typing ................... . ........ .. S 19.95

ME ,1 3090 I/ Obi Soll 10/S45.00 S1oc.k Charting .... .. .. , ...... ......... .... S22.95

ME,\ 3102 2/0bl Soll 10/555.00 Stock Analysis .... ....... . .... .. .. .... .. . .. S 19.95 


Bond Analysis .. .. .............. . .. ... ... .. S 22.95 

Scolch 3M \'lord Processor .... ..... ... ... .. ... .... .. .. 5119.00 


5'/t Dl1ke1tes Personal Finance . .. .. ... .. ....... . . ........ S 64.95 
Par1 # Sld1/01n1 Sector Price M1e<osol1BA SIC ................ .. ... .. . .... s75.00 
744-0 1/Sgl Soll 10/$3:).00 Pac· Man .............. ....... ... ........... S35.00 
744- 10 1/Sgl Hard 10 10/$3100 Centipede . . .. . .. . .. . . . . • .. • . . .. .. . . • . . . . . . • S35.00 
744- 16 l/Sgl Hard 16 101$33.00 Caverns of Mars .. . . .... .. .................. S 32.00 
745-0 2/Dbl Soll 101$45.00 ~rl Optional Acceuorla745- 10 2/ 0bl Hard 10 101$45.00 

Modtl # Dmrlpllon Price745- 16 2/0bl Hard 16 10/S4S.00 
410 Program Recorder ... . . . .. ...... . . S 80.00 

Muell 810 Olsk Drive System . .... .. . . . .. .. .. $470.00 
5'1< Diskeltes 822 40-Column Thermal Printer ........ $299.00 

l'art H Sld1/0en1 Sector Prlcs 825 SO.Column Ool Matrix Printer . •• •• . S645.00 
M01 t/Sgl Soll 101532.00 830 Acoustic Modem .. ..... . . .. ... .. . . 5159.00
MOZO 2/Dbl Soll 101$44.00 

850 lnlerlace Module ..... . . ...... ... . S17S.00
MH1 1/Sgl Hard 16 101539.00 
MH2D 2/Dbl Hard 16 101550.00 CX30·04 Padd le Controls .................. S 17.95 

CX40·04 Joysticks (pair) .. .. ........ . ..... Sf7.!l5 
Ir ors k.euas A16KA 16K RAM Board . ... . ..... . ....... s45.00
FOl-128 1/Sgl Solt 101$41.00 

FH1-32 1/Sgl Sofl 32 101$41.00 Components 
FD2-XO 2/Dbl Soll 10/SSO.OO 4116'1 (200 nS)/ 521111-3 

Apple. Tl1S-80, Heath 
Elephant Memorv Systems HS .... .... .. Sl.50 each 50-99 .... ..... S1.30 each 

P11U Sld1/0an1 Seelor Price 16-49 . . .. .. .. . $1.40 each 100 up ..... . . . Sl.20 each 
EMS 1 1/Sol Sott 10/525.00 Printers 
EMS 2 11Dbl Soft 10/$27.50 AnadeK 9501A Sl.425.00
EMS3 1/Dbl Hard 10 101S27.50 Ci1oh 8510AP Prowriler (Parallel) $485.00
EMS 4 1/Dbl Hard 16 10/$27.50 Citoh 8510AOC Prowriter 

2/Dbl 10/S33.00EMS 5 Soll (Parallel &Serial) 5665.00
EMS6 2/0bl Hard 10 10/S33.00 Citoh F1040PU Prln1master
EMS 7 2/Dbl Hard 16 101$33.00 \Parallel) CALL 

Ciloh F1040PU Printmas1er 
SAW (Serial) CALL 

Medi• Slonge Cam Ci1oh 1550 P1owrller II (Parallel) S740.00 
Ciloh 1550 Prowrlter II 

(Parallel & Serial) $825.00Put# Sin Price 
Dlab lo 630 RO S2.09S.OOSRW-5 s~.· Sl.50 ea. Epson MXSO w/Grallrak Plus• $480.00SRW-8 e· S3.25 ea. Epson MXSOFT w/Grallrak Plus• $575.00 
Epson MX100 $725.00 
"Gnttrak Plua Sbndlrd an arr Madtll 
Prlnler lnl1r11c:tsALL PftlC ES SUBJECT Tll CHANGE WITllOUT NOTICE. CALL AEl· 1 Parallel Interlaces S40.00FOR BEST PRICE. SE1·1 Seria l Interfaces lor Epson $35,00ASAP offers a 15-day buyer protection policy. lull mone.v· EPl-1 2K Serial Buffer tor Epson S65.00back guarantee If not tolilly sallslled OKI· 1 2K Serial Buffer lorOkidata $109.00

Onlulng lnlorm1m1r1: name. address. phone: ship by UPS Prinler C1bl11or Mall !'h•pping charge: add S2.90up10 I lb (UPS blue). AEC·I Parallel Ca ble lo Apple $17.95U.S Ma il add Sl.50 (U.S onlyl ($25.00 minimum order) 
AEC-2 Parallel Cable 10 Atari S19.95

Terms: We accept cash, ehec~ . money orders. Visa and RSC.I RS232C Cable $19.95Mas1er Charge (U.S. funds only) TaK. 6% Carll res.. 61'>% RSC-2 Oklda1a /RS232C Cable S25.00LA Counly, COO"s and terms ava ila ble on approval TRSE-1 Parallel Cable to TllS-80 $18.95(SchOo l PO's Accepted). 

1198 E. Willow Sl Signal Hill. r.A !Dllli l!Dll 42l ·nOI • [213) 595·6431 • (7 14) 691 ·2ffi3 
ASAP COMPUTER PRODUCTS LTD. 116 Viceroy Road. 0-12 Concord. Toronto. Ontario L4K1A9 Canada 1416) 738-lfill 
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Advanced Star Raider 

Tactics and Strategies 


C. Donald Harris Jr. 
508 Misty lane 

Friendswood, TX 77546 

I assume that by now 
most people who own 
both an Atari 400 or 800 
computer and the Star 
Raider game cartridge 
have ei ther reached some 
level of proficiency or 
given up the challenge 
entirely and gone on to 
other interests. This arti­
cle is directed toward 
those of you who have 
mastered the easier levels 
of t he ga me , who 
thoroughly understand 
Atari 's Star Raider Users 
Manual, and are ready 
to attempt more hazard­
ous adventures. 

From my viewpoint, 
the four levels of difficul­
ty should be considered in two groups: 

• The beginner group (Novice and Pilo t levels) will be 
entirely satisfy ing for those of you who enjoy the game 
but wish to avoid addiction. At the beginner levels , you r 
ship is small, almost indestructible , and will only be a t­
tacked from the fron t. 
•The expert group (Warrior and Commander levels) re­
quires considerably greater skills. Your ship is larger, 

Photo 1: The view from tli e bridge of tli is "sil-in-'em" game of 
galactic strategy. 

more vulnerable, and 
will be subjected to aft 
attacks or even simultan­
eous front and aft at­
tacks . 

I look at the Warrior 
level as basic training for 
the Commander level 
and suggest that your ad­
vanced training begin 
with that approach . 
Don' t expect much in the 
way of rank at the War­
rior level -the game­
completion bonus is too 
low. A week or so of 
practice at the Warrior 
level will sharpen your 
skills considerably and, 
with the tips provided in 
this. article, you should 

be prepared For mastery of the Commander level. 

Overall Strategy 
You should fi rst reach a fair amount of proficiency at 

the Pilot level. For example, you should be able to fly "on 
instruments. " Without stopping to think, you should 
know at once where the Enemy, the Zylon, is from the 
azimuth, elevation, and range instruments on the display 
and which way to move the joystick to maneuver your 
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CALL "THE COMPUTER-LINE"™ 

1\\\\\\\\\\\ · ··· · ··· ··· ·
 
~~tF 
{ { f 
:::::::::::::::::::::: 

· ::~~·~~~~· ~~~~-~~,~~~~i~~;~~r~~j~i~~~~f~:~ ~~;~~~~c~~~~~~~~~:;~~=~~~ 
renowned fo r our excellen t after sales support and our promptness for 
delivery. Peace of mind and excellence in service is our pledge to all our 
customers. 

PC-8001A Keyboard and processor uni t . including 32K Ram . 24KB 
N-Basoc Rom , casseue 1ape recorder 1n1erface. parallel 
printer interface . display 1n1erface. 

$749 

PC-80t2A Modular e•pans1on unit, 1nclud1ng 1/0 bus extension. 
diskette adaptor , 32KB Ram , rea l· t1me clock, 8 prrorrty 1n1er· 
rupt levels. 6 slots for addrl 1onal ooards 

$479 

PC-8023A Doi matrrx p11nter · tOO cps. b1d11ect1onal pnrii.ng. proper ­
11onal prrn1er 

$499 

PC-B031A Dual diskette unit . including two i6JK byte diskette drives, 
in terface ca ble, enclosure and operating system 

$749 

We carry the entire line of NEC/BPI soflware for the personal computer 
Please call or wrote for 1n forma11on 

CALIFORNIA 
COMPUTER SYSTEMS 

7710Async Seria l Int 
7490 GPIB (IEEE·488) Int 
7470 Ana to Dog Converter 
7711 Async Serial (Term) 
7712 Sync. Serial Int 
7721 Apple Parallel Int 
Calendar/Clock Module 
Programable Timer 

NEC 
Sponwrlter 77t017730 
B023A 

EPSON (Graltrax Plus} 
MX-80 
MX-80FT 
MX· tOO 

MOUNTAIN 
HARDWARE 

S135 CPS Multi-Function Card $169 
$239 The Crock S229 
s 99 Supertalker $159 
$135 Music System $319 
$149 Expans1©n Chassis S599 
$109 Romwrlter $139 
$ 99 Ram Plus (J2K Board) $149 
s 99 

PRINTERS 
INTEGRAL DATA SYSTEMS 

$2339 PRISM 132 Color printer with all 
S 489 opt ions 

S 429 • 200 cps Sprint Mode 
$ 529 • 4-oolor prlnling 
$ 699 • Frlct1on!Tractor feed $1595 

All Epson and NEC dot malrrx 
prrntec p11ces quoted are for 
Immediate delivery inclusive of 

C-ITOH 
F10 Word Quality Printer 

• 40 CPS P11nhng 
snipping, Insurance and handling 
charges 

~ 

• Letler qualily excellence 
Now Only $1395 

Prowrlter 120cps $469.00 

VISICORP, INC. 
Desktop Plan Ill 
Desktop Plan II 
V1s1hles 
V1s1plot 

BUSINESS SOFTWARE 
STONEWARE 

V1sl trend1V1s1plot 
V1s1dex 
V1s1term 
V1srca1c 3.3 

$229 
$189 
$189 
$159 
$229 
$189 
s 79 
$189 

DB Master 
DB Ut ll11y Pacx 
MICRO PRO 
Apple CPIM 
Word Star 
Super Sort 
Marl Merg er 

Oa ta Sta' 

$169 
s 69 

$219 
$119 
s 79 
$179 

v 1s1pak $539 Spell Star S119 
Cale Star $119 

APPLE WORD PROCESSING On lme s Sensa rional 
Screenwr i te r II S89 
Call For CorrnncH'la ' Da 1n 5 Broderouna , Auroma led S1n1ula t1ous A1Ja11t ·Garde 
Eou Wate O@rwer Howara Smus Sensible S 1'1-er91 :s: t1 <; So lt\"lace El c 

CALL FOR PRICES ON 
•APPLE II 
• FRANKLIN ACE 
•BASIS 108 
• RANA DRIVES 
• TANDON DRIVES 
• HARD DISK SYSTEMS 

COMPUTE·R·CADE ™ 
WE CARRY THE 

REVOLUTIONARY GAME 
ARCADE BOOTH FOR ATARI 
AND APPLE COMPUTERS' 
CALL FOR INFORMATION AND 

PRICING 

App letlme™Clock Card 
VI P™t Card . (The Ultima te 

graphlcs Interlace+ ca ble) 
All oll:ier v 1pTM Ca rds 

$ 89 

$99 
SCALL 

(See advertisement this Byte) 

COMPARE! 

DRIVES FOR I
APPLE 

WITH 
CONTROLLER 

$429 
ADD-ON $359 

Hard Disks + 8" Disks for Apple, TRS·BO $CALL 
Apple Computer Products $CALL -- ­ ---- ­- ------ - ­- ---­- ----­=--- ­--· ­

PRODUCTS • PLEASE CALL 
OR WRITE FOR CATALOG. 

MODEMS DISKETIES (Boxes of 10) 
Hayes M10romooem II $289 Verbatim Oatall fe s 24-95 
Hayes Smart modem $229 Verbat im 8 ' 
Hayes Chronograph $199 Double.Side/DD s :;9.95 
Novat lon Cat $1 45 RAM CARDS 
Novallon O·Cal Modem $165 Davong t6K Card s 89 
Novalion Apple Cat II $339 M lc rosoll 16K Card $129 
Novalioa Auto Cat $209 T and G PRODUCTS 

Game padd les $ 29 
CERMETEK SCALL Joy Stick s 44 
t 200 baud modem Selecta·port Expander s 49 

MONITORS eo COLUMN CARDS 
Zenith ZV M-121 Phosphor FOR APPLE 

15MHZ $119 Wesper 80 Card $259 

NEC 1201 Phosphor V1s1on 80 Card (V1sla) $289 
20 MH<Z $179 V1dex 80 Card S259 

NEC 01 t 2 Composite MISCELLANEOUS 
Colo1 $335 APPLE PRODUCTS 

NEC 2112 RGB Color $899 Enhancer II s 119 
Ar:ndek 300 Phosphor $185 Dana App le Fan s 39 
Amdek Composi te Co lor $355 SlJP R Mod $27·95 
Amdek IBM Compatible 

Color $749 

CALL ''THE COMPUTER-LINE''™ 
1·(800)·525·7877 

comPUTERWORLD INTERNATIONAL, INC. 
SU ITE 133. P 0 . BOX 81. WHEAT RIDGE, COLORADO, U.S.A. 80034·0081 

:, 

ll 
:~ 

~i 
:·,• 
:~ 

:1
TER MS· RETA IL/MAIL ORDER: ADD 1% SHIPPIN G (MI NIMUM $2.50) · UPS GROU ND. :• 

RE TAIL. i ota BTH STREET WE HONOR ALL MANUFACTURERS WARRAN TIES AN D EXCHA NGE FAU LTY GOODS IMMEDIATELY. ::::GOLDEN . CO 80401 SPECIALISTS I APO AND INTERNATION AL DELIVERIES. ·' • ••• ••• ' • • • • •.. .... " ~ " . ... . .. . . .. . . ... .. . . . ... ...-:.i 
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Here's the way to keep up with the latest 
applications in thi dynamic field. 

Subscribe to Computer Graphics 
World. It's the world's only monthly 
magazine that deals exclusively with 
computer graphks applications across a 
broad spectrum of interest . 

Applications are explored from the user's perspective. Areas covered incl ude CAD/CAM, exploration, 
cartography, engineeri ng, education, busine s sy tern transpo1tat ion, medicine architecture, art, energy, 
training, communications, marketing, printing, video, microprocessors, data a na1y is, management, 
construction, etc. 

You II also get the latest news on hardware and software developments meetings and conferences, 
personnel changes. 

Subscribe today. Use the postage paid postcard below. Or ca ll (800) 331-5959 in the continental U.S.A. an 
Oklahoma please call (918) 835-3161) and you'll have all the latest ideas in hand ." Computer Graphics World, 
P.O. Box 122, Tulsa, Oklahoma 74101. 

Please send me Computer Graphics World for one year (12 issues) 

Rates: 530 U.S. : S35 Canada & Mexico; 540 Foreign ; S75 Foreign Airmail 

0 Check Enclosed = Bill Me = Visa '.:::: MC Acct No._____ ______ 


Cardholder's Signature -------------Expiralion Date ___ 

Prinl Name _ ________________ Title _____ _ 

Company _ _________ ___________ _ ____ 

C:: Home 
Street Address __________ __________ C Business 

City _______________ state _ ___ Zip _____ _ 

Please Circle One Number 40 Public Ulilily Communications 75 Busmess Serv1ce (excep1 DP) 
10 Manufacturer of Computer Sys1ems Transpona1ion 80 Educa1ion Medicine Law 

or DP Hardware Peripherals so Wholesale Relail Trade 85 GQvemmant·Federal ·Sta1e Local 
20 Manufacturer (other) 
30 DP Se Ice 

60 Ftnanca•lnsuranw 
Real Es1a1e 

90 Pnn1ing Publish.ng:Olher 
Communication Service 

Bureau Software 70 Mining Construction 
Planning Consulting Pe1101eum ' Reflninq 95 Other . _____ _ 

L006 



The most complete picture of the compu­
ter graphics industry today . . . and 
tomorrow. 

Computer Graphics World will help 
you stay current with all of the innova­
tions, changes and trends in the indus­
try. Also it will help you understand 

where and how the new technologies apply. 
ln·depth information. You'll read features that explore 

computer graphics applications from the user's perspective 
in almost every industry and profession. Technological sur­
veys give you a practical look at the hardware and software. 

Up-to-date news. You'll get the latest news on indus­
try developments . .. trade shows, conferences, meetings 

and other special events . .. personnel changes and promotions. 
In igh t. You'll get the ideas and views you need to understand the rapidly changing industry. Leading 

authorities discuss their roles and particular interests. Reviews of new books give you a look at the ideas 
behind the developments. Letters to the editor present the opinions of the computer graphics community. 

Subscribe today . Use the postage-paid postcard below. Or call (800) 331-5959. 
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Figure 1: Energy drni7l for 11yperwarp engine use. The drastic in­
crease in energy use over distances greater than four sectors em­
phasizes the need to plan movement within the galaxy so that 
only short jumps are required. 

craft. You should also know how to conserve energy dur­
ing hyperwarp and when using the twin ion engines. 

To properly prepare to wipe out your enemy, your 
battle plan should be designed around three priorities: 
survival, defense of starbases, and energy conservation. 
The main objective of course is survival (no easy task at 
the Commander level) . 

To begin the attack, switch to the Galactic Chart and 
press "P" (the Pause command). Now, it's study time: 
note the locations of your starbases in relation to the 
enemy's ships. This should help you plan your hyper­
warp jumps from sector to sector more efficiently. The 
early-game strategy for defending starbases will include 
de termining the starbase under attack and eliminating the 
fastest-moving enemy squadrons first. (Never go after a 
four-ship enemy squadron first, because you will find a 
starbase surrounded before you know it.) 

You won't be able to figure out which starbase is first 
on the Zylons' hit list right away. It may take 150 to 200 
centons {time units) of tracking enemy squadron 
movements to decide. In this interval, you should have 
blitzed your second or third two-ship squadron. Pick a 
nearby two- or three-ship fleet (they are faster!) and at­
tack it. A caution: don't stray too far from the galactic 
center until you 're certain which starbase to defend. You 
don't want to waste energy crossing the entire galaxy to 
begin your starbase defense. Don't forget about passing 
centons. Check the galactic chart during lulls in the 
fighting and note enemy-squadron movement. Don't 
forget to make your hyperwarps short jumps to save 
energy. Figure 1 shows the energy units used compared to 
hyperwarp distances out to nine sectors. Notice the large 

energy increase for five sectors or more, and again over 
eight sectors. Once you 've identified the starbase under 
attack, mop up the sector you are in, if you feel there is 
time, and move to defend your starbase. 

As your attack continues, you should stay near the 
starbase under attack and let the Zylons come to you; 
but watch the tricky Devils-when you least suspect it 
they will switch starbases and begin moving to a new 
target. Continue to wipe out the two- and three-ship 
fleets first. Once you 've done that, the pressure is off 
your starbases. ow that I've laid out the overall 
strategy, let's proceed with the fun part : wiping out the 
evil vermin. 

Behind Enemy Lines 
While in an enemy sector and attempting to destroy 

Zylons, your objectives are survival and energy conser­
vation . The main energy drains inside the sector result 
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PUT YOUR 

COMPUTER 


IN CONTROL 

WITH THE RX-10 

The RX. 10 is THE missing link between any computer 
system ond the AC power lines to provide oulomated 
remoie control or anyth ing electrical in or around your 
home or office utilizing rema e switches such as the 
BSR-X I Ql" and LEVITON modules. 

The fulure is now; 1here hos never been o better lime 
to pul your compuler in complete control . 

Features end Applications: 

v U ilizes odvonced CMOS-LSI rechnology 
v Drrecl line interface ; comple e 256 chonnel conrrol 
v Easy lo program ond use, cost effec i ve and compocr 
v Ex ensive docu menro1 ion & program e xamples included 
v Reducrion of excessive elecrricol bills 
v A utomorron o security ond l1gh11ng syslems 

BSR Sysrt> m X-10 is o 1roo'!'mor l,, o-f 8SR. trd 
Lfv1rON ,~ c ''od~mork of l.. ev1 on Mlg . Co . Inc 

Contoct us for more information and arder forms . 

Dcoler inquiries invited . 
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Applen·users. THE SOURCE" 

and TRANSEND: Together for 
the first time 
for only $89. 

Buy our $89 Transend state-of-the-art data 

communications software and membership in 

THE SOURCE, AMERICA'S INFORMATION 

UTILITYSM, is included. This combination 

allows you to easily access one of the world 's 

largest information services for up·to·the­

minute news and sports, stock prices, travel 

services and much more. 


An optional 260-page Source User 's 

Manual is available for $19.95. Your dealer has 

complete details. Call 800-227-2400, ext. 912 lin Calif. 800-772-2666, 


ext. 912) for the name of your local Transend dealer. 
, Offer expires Oct. l, 1982. 

Appl ei is n t.rod('lmo.rk of AppJl!' Comp·utcr lnc. 

'l'Hf; SOUllCE ond AMER ICA 'S INFORMATION UTll, ITY '"' "'"""" mork.I of Source Tl!leeomputing Corp 
.n iru bsldt. ry aC Tho lle11der'!! Dige~n A!"JCllttian Inc. ... 

The 'lransformation People . 
._.-~~ SSM Microcomputer Products Inc . 
~ 711 2190 Paragon Drive, 811.n Jose, CA 95131 
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Videosyncrasies 
Anyone who has not been a Star Raider might not 

understand the fascination that envelops one when 
playing the game-the many hours that go into learn­
ing how to swerve away from incoming photon 
torpedoes, the frustration of losing control of the ship 
while in hyperspace and then emerging in some empty 
nether region of the galaxy while the dastardly Zylons 
surround and destroy your last stwbase. Atari's Star 
Raider is the first, and so far the best, of a genre that 1 
call "sit-in-'em" games. 

Let me explain that, as a Star Raider, you are actual­
ly sitting in your ship, seeing stars, Zylons, starbases, 
and the res t of a vast galaxy whiz by as if you were 
looking out a window. Don 't confuse Star Raider with 
the more common "map" games like Space Invaders or 
Pac-Man, where you look down at a map of yourself 
and your opponents . In Star Raider, you are pilot of a 
one-man ship with all the expected properties of a 
military vessel capable of roving the galaxy: it has 
weapons, defenses , and communications equipment; it 

has inertia; it can be damaged and, when it is , you are 
in trouble. 

Although map games have their place (as evidenced 
by the continuing popularity of chess), this is the type 
of game that best employs the power of the computer, 
because it uses the computer to give you capabilities 
that would otherwise be impossible. It puts you 
somewl1ere you could not nonnally go . I must admit 
that "sit-in-'em" games are now the only type I will 
stoop to conquer. My jaded imagination can no longer 
be excited by watching my "blip" shoot at the com­
puter's "blip" on a screen-too impersonal. 

Star Raider is probably the single greatest con­
tributor to the sales of Atari's 400 and 800 series com­
puters. People seem to buy the computer just to get the 
game, and then they find ou t that it can be useful in 
other ways too (but Star Raider still gets top priority). 
If you're thinking about writing a game for personal 
computers, Star Raider is the one to beat. 

Here's a collection of notes and observations I have 
Tex t box continued on page 388 
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Adv@rtlsomenl 

A Computer That 
Writes Programs 
For You. 

What will they think of next . • 
) 

Technical Review 
by Wayne Hepburn letter from a user who created a separate and you can start writlng programs the day 

program in Basic within flfleen minutes after you get in . In fact , ICR -FutureSoft 
reading the clear, simple , complete guar<intees your s<itisfaction or you c<in 
Documentation & Operating Manual for return it for a full refund in ten days after 

QUIKPRO+ PLUS is a new breakihrough In Qulkpro +Plus. The software will generale delivery. How's that for confidence? Mr. 
software for microcomputers from ICR­ File Handling and Data Entry Programs ln a Tamargo s<iid 'There Isn't any rlsk to 
FutureSoft. file format, drawn right on the screen by us., .our product works like it's supposed to 

Until now, whenever you wanted a new user. Programs created by Quikpro+Plus work and users are very well satisfied . We 
separate program in BASIC (Microsoft produce standard ASCII Data Files allowing are glad to guarantee s.allslaclion ." 

Basic/ M8asic/ Basic 80/ 0asis Baslc). you data to be easily acce~ed by other pro· 

had to spend a lot of dollars !or it, or a lot ol grams, other micra's, and even main frames. You get Quik:pro +Plus by mail or phone 

hours creating It (if you have the 
 directly from ICR-FutureSoft . Just writeHOW IT WORKS ... know-how). That's all in the past now. them, or cal l their Toll-Free phones and 

Anybody who can tum on a computer can The operation of Qulkpro +Plus is simple specl l y your model and version re· 
write a program, quickly , wilh this new and easy. On your screen you ans ..ver ques· qulremenls from the list that follows: 

Quikpro +Plus software which generates lions which appear in plain Engllsh . The 


For CPI M with Microsoft Basic $259programs for you. Quikpro +Plus is the in­ answers gener<ite error-free Filing & Data 
(same as MBASIC/ Basic 80) vention of Joseph Tamargo or Florida. His Entry Programs for you .. . lnstantly . This 

APPLE • INTERTEC • NORT H STAR •bri lliant approach to program writing <illows completely eliminates the tedious and time 
OSBORNE • XEROX 820 • H EATH/you to tap the rea l power and speed ol your consuming development you normally go 
ZE lTH • CROMEMCO • ALTOS •microcomputer, <ind it is about time this hap­ through lo write a program. Since the in­
RADIO SH ACK TRS80 • or any system 

pened . 	 structions are right on the screen you don 't 
reading CP/ M 8" Single or Double Den ­

I in terviewed him to find out more about need any programming skills to operate 
sity.

Qufkpro +Plus and pass this valuable infor­ Quikpro + Plus. Quickly, you get a fully in· 
For MS /DOS Operat ing System $259m<ition to you . He told me "The best part of dependent new program ready to run on 


this softw<ire is that it gives you a separate your system. After you creale the new pro· 
 IBM/ PC • WANG 

custom program every time you use it. The gram you can remove Quikpro +Plus and For TRS/ DOS Operating System 
resulting progr<im is p roduc.ed, error-free , in slick it on the shelf until the next time you Radio Shack TRS80 Mod I, Ill $149 
BASIC (Microsolt Basic / M Basic / Basic create a custom program. Radio Shack TRS80 Mod II, 16 $189 
80/0asis Basic, as appropriate to your For ATARI Microsoft Basic $189 
system) for you by Qulkpro +Plus. What's PRINTS REPORTS & MANUALS ... For OASIS Operating System $349 
more, you can list your new program , look There Is a lull report prinling capability put ALTOS • COMPUCORP • CROMEM­
at it, see what m<ikes it tick, <ind modify il as Into your new separate program by CO • DELTA PROD • DIGITAL 
you wish ." Quikpro +Plus. You can even print out In GROUP• DIGJTAL MICROSYSTEMS • 

You can also, customize, enhance , alter. formals different from the File Format you OY1 ABYTE • GODBOUT • IBC INDEX 
and even copy the programs you create with used without altering the Record Data . Or • INTERSYSTEMS • NORTH STAR • 
Quikpro + Plus . Thls ls because programs you can selectively print portions of Files or ONYX • SD SYSTEMS • TRS80 ll • 
created by Qulkpro +Plus are structured. selected fields from selected Records . Just VECTOR GRAPHIC • VORIMEX 
easy 10 follow, <ind include many RE­ about anything you wanl can be reported Send check or money order (FloridaMARKS statements rlght In the program out from the Data Base associated wilh the residents and 5% tax) to ICR-FutureSoft . listing . I don't know of any other software new custom program you \IJTOte . Box 1446 G , Orange Park, FL 32073 or If with the flexibl li ty and ease of use I found in 
Quikpro +Plus. PERFORMS CALCULATIONS ... 	 you have V isa or Mastercard , Call Free 24 

hours daily, wven days a week .. . 
You c<in perform all manner of computa­

HUNDREDS OF APPLICATIONS .. . 	 1-800-824-7888 ask for Operator "843tlons among various fields in each record . 
California 1-800-852-7777 Oper<itor 11843For Education , Business. Hobby , Home, You can selecllvely calculate and print 
Hawaii / Alaska l ·800·824-7919 Op N843Science , Personal. etc. a partial list includes re.suiting data only, or Data Base and resu lts , 

programs like these: Financial Forecasting, or alter Records by calculation results, and 
Operators cannot give technical help,Expense Planning, Data Access and so forth . The possibilities seem unlimited . 

accept orders only. Technical support call Retrieva l, Modeling, Record Keeping of all And keep in mind that the power and 
1-904-269-1918.kinds, Statistical Data Banks , and much, features I am talking about end up In the 


much more. Quikpro +Plus cuts the tlme It separate new custom program Software Dealers can handle this soft· 


takes to generate a new custom program Quikpro +Plus writes for you . ware. Contact ICR-FutureSoft Customer 


down to a few minutes. That's true. I saw a This software is ready to ship immediately Service at 1-904-269: 1918 or write . 
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NEVADA 


FORTRAN 

~usl a beautiful compiler l$199.95 

that's a pleasure to use! OISKETIE AND MANUAL 
Perfect for Teaching Fortran. ,.i1 

Perfect tor Learning Fortran. 
Perfect for Scientists and Engineers. Advanced fea tures include 
IF .. THEN.. ELSE.. constructs, COPY statement, a very nice 
TRACE style debugging, and 150 verba l error messages. Whal's 
more, you can Intermix in- line Fortran and Assembly Language 
statements for those specia l Micro needs' Get yours, today! 

NEVADA 


PILOT 

Why has Nevada PILOT s149 95 
become so popular? It's • 
definitely easier to learn than ""'" OIS ETIE AND MANUAL ,.ii 

Basic. The documentation 
(146 pages) by Professor Starkweather is exceptlonal! And, it 
meets all the PlLOT -73 standards with many new features. 

You can quickly write user·lnteractive programs much easier 
than with Basic. Order yours now l Diskelle and manual comes 
with 10 FREE progra ms. 

r 
NEVADA 

~COBOL 

Nevada COBOL is based upon ' $199 95 
the ANSI- id standards wi th • · 
many advanced features. It's .,. OISKETIE ANO MAN UAL ,.i1 

tleld-proven with thousands of 
users world-wlde in Business, Government and Education. The 
excellent documentation (153 pages) is used as a classroom text 
at a number of colleges. 

Because or Nevada COBOL's superior design, ii requires about 
hall the memory ol competi tive COBOL compilers. This major 
advantage is just one reason many business programmers are 
switching to Nevada COBOL 

And, lots of students are using Nevada COBOL because It's the 
affordable. easy to use COBOL! Order yours now! 

Also available: COBOL Application Packages Book 1 .. S24.95 

Nevada SORT ••. $119.95 Nevada EDIT ... $119.95 


All our software requ ires the CPIM operating system. 32K 
RAM , one disk drive , CRT or video display and keyboard. 
Available on s·· standard si ngle density or 5 '/• " diskettes lor 
Apple II , Osborne I, North Star, Mlcropolls Mod II, Superbraln, 
TAS-80. IBM-PC and many other microcomputers. Dealer, 
Distributor, O.E.M inquires Invited. 

COO's WELCOME 

~~ EWS COMPUTING (415) 751·1522 
600 41st Avenue, 

San Francisco, CA 94121 
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Text box co11li11ued: 
made after, literal/y, several hundred hours of playing 
the game. These tricks and considerations, as well as 
those Mr. Harris mentions, are the ones that I now 
employ whenever I play Star Raider. If you are a 
beginner to the game, perhaps y ou might want to con­
sider waiting to read this-a large part of the enjoy­
ment of the game is learning how to win. 

Understanding the Zylons 
•Never lose sight of the fact that the name of the game 
for the Zylons is destruction of your starbases. To do 
this , they surround a starbase, cut off its supplies, and 
kill it, then build two ships oid of the wreckage. 
• Once a starbase is surrounded, you have only a cer­
tain amount of time to save it. 

Planning 
•Remember that while you are docked at a starbase , 
you can view the galactic chart and set up for your 
next l1yperspace jump. That way, wlien "transfer com­
plete" appears on your screen, you can immediately 
enter F (Fonvard view) and then H (hyperspace}. Not 
only does this save time, but you get to watch the 
repair ship flash by (arid probably scare the dickens 
out of its crew). 
• Zylon task forces vary in size, but the smallest ones 
always move toward starbases the fastest; wipe them 
out first. 
• Zylons jump into f1yperspace on time units ending 
with .00 and .50, so check the time when you 're· plan­
ning your riext hyperjump-if the clock is between .40 
and .49 or between .90 and .99, it 's worth your while 
to wait a11d watcl1 time-they will very likely move 
oi1t from 11nder you if you don 't. 
•As long as your subspace radio is working, you will 
get a message whenever a starbase is surrounded. 
Early in the game, when there are a lot of fast Zylon 
squadrons around, it's best to go to the starbase's aid 
immediately. 
•If you know you can 't save a surrounded starbase, 
admit defeat and go in and blow it up yourself as soon 
as you can (see the next section on how to hyperwarp 
directly to starbases). Yoi/ll be penalized, but not as 
much as if the Zylons had done it; and this way, they 
don 't get to use tl1e wreckage to build more ships. 

Saving Energy 
•If you want to , y0t1 can h1rn off sl1ields, etc., to save 
energy during hyperwarps. 
•You can usually hyperwarp directly to a starbase by 
centering the indicator on the attack-computer display 
as you enter the starbase 's sector. This lets you "coast" 
right up to the base. Text box co11tinued 0 11 page 390 



1Y£AR 
WARRANTY 

IBMPC 

192K 
RS232 SERIAL 

••. what1s the catch? 

Take a good look. Th is Is the face of 

things to come. On one board In one slot, 
you get 192k of additional memory and a 
serial printer port. If you look close you 
will see the board has room to expand to 
256k. You can even add a parallel port on 
the same board. And i f that is not enough, 
by the time you read this we will have 
added another useful option - a real 
time clock. 

IBM DIDN 'T MAKE IT SIMPLE 

Well that's good, because simple 
usually means limitations, and so far we 
have not found a lot of limitations. It is 
hard to pick IBM cards when you have 
on ly five slots. Now lets see. If-you want 
graphics and co lor you buy one board. 
And if you want a printer port you buy 
another. Or you buy a moni tor adapter 
and you get a printer port on the same 
board. When you want to add serial com· 
munlcatlon it 's another board. Add some 
memory at 64k per board. Wa it a minute. 
Thats two plus one, plus one, plus one 
more, minus one i f you don ' t want 
graphics - HELP! ! Your PC is now a 
mass of boards and you still want to do 
more. Not only that, but you now have 
spent so much money on boards you 
may have to compromise somewhere 
else in your system. 

A QUICK SURVEY 

We decided the answer was a board 
that could do several jobs and use a 
single slot. First we called IBM to find 
out what kinds of boards and accessor­
ies are sold In what percentages. Wrong 
question. You would have thought we 
had asked what was on the missing 18 
minutes of the Watergate tapes, because 
that's what we got - a long silent pause. 
The offic ial answer was "that informa· 
lion Is not available to non·IBM people.'' 
So we sta rted calling dealers and asking 
them. Turns out that about 85% of the 
systems they sell have the monitor board 
with the printer port The next most pop· 
ular Item Is the asynchronous seria l 
board, and then memory. Almost all of 
the salesmen we talked to tried to tell us 
we didn ' t want IBM 64k memory boards, 
and they wou ld be happy to sell any num· 

ber of aftermarket boards for prices rang· 
ing from $795 lo $1195. A.C. Nielsen 
wou ld be proud. 

HOW IT'S DONE 

Land. Printed circuit area is called 
land. II you have enough land, and you 
are real clever in how you use It, you can 
"grow" everything you want on one 
board. In this case we have enough land 
to do all lhe popular lhlngs. Firsl 192k. 
This comb ined with the 64k In the PC 
gives you 256k. Just the righ t number. 
Counl 'em. Nine per row of 64k bit ch ips 
so you gel parity checking. Our board 
comes standard with an RS232·C serial 
port. All oi the good things like so lder 
masking , silk screening of parls loca­
tions, and of course gold plated con­
nectors are standard. Each board is test· 
ed and burned In. 

For an additional $50 you can get a 
parallel printer porl. On lhe little land we 
have left we are adding a real time clock 
which you can have for S50. You can put 
in your own row of chips to increase the 
memory to 256k, but we won't warranty 
your row of ch ips. For S100 we will add 
them to the board, test, burn i:i, and war­
ranty them. 

AN OFFER YOU SHOULDN'T REFUSE 

One of the best th ings you can use 
the PC for is a spreadsheet program like 
Visicalc. That 's how we figured cul ex­
actly how much this board cost us to 
build and how much to sell it for. Then 
we discovered Supercalc. All the things 
we liked about Vlsicalc are in It , and all 
the things we did not like are correc ted. 
It addresses all the memory (256k). and 
in fact will address 512k If you have ii. 
Now the offer. II you buy the package 
from us, the board and Supercalc, It will 
only cos t you $675. Look around . You 
don' t have to take our word for it. But 
you should. The offer is on ly good if you 
buy them both at lhe same time. 

FALLS LIKE A ROCK 

Clever design, mass production , 
and the fact that we do It all on one 
board Is how you get so much for so lltlle. 

We sell direct to you. No dealer or dis· 
tributor profits are added on. And guess 
what else. If the prices of l he most ex· 
pensive components, the memory chips 
comes down, we will reduce our prices 
even more. Be sure to give us a call be­
fore you buy, you might be in for a pleas­
ant surprise. 

SATISFACTION GUARANTEED 

Our warranty is 1 year parts and 
labor. We Include the schematics with 
each board . We also sell diagnostics on 
diskette fo r $10. We will repair any board 
returned for warranty repa irs wi thin 48 
hours of receipt or we will give you a new 
board. And to top it off, ii for any reason 
you are not sat isfi ed, you may return the 
board to us within 30 days for a lull re­
fund. Period. 

192k and Serial Port ........ . ..... . $499 

64k more, add .......... ... . . ... ... $100 

Parallel printer port. . ..... ... ...... . $50 

Real time clock. ...... . ............. $50 

California residents add 6112 % Sales Tax. 

SHIPMENT 

By UPS. We pay the fre ight. 

PAYMENT 

Cash, cashiers check , or money 
order. Visa and Mastercard accepted. 
Personal checks wilt require two weeks 
to clear. 

TO ORDER 

Outs ide Cal iforn ia (800) 421-7103 
Cali fornia (213) 870-3718 

QUBIE' 
DISTRIBUTING 

1703 Stewart Street 
5"nt• Monie•, CA 90404 
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Text box con ti1111ed: 

• If you can't swerve in time, it's best to blast incoming 
enemy rounds: photons cost you 10 mergs, but taking 
a hit costs 100 mergs (p lus damage). 

Battle Tec.hniques 
•Note that y our fired photons never go above the 
horizontal crosshair on your screen, so it seems ad­
visable to keep Zylon ships below tlw crossliair too . 
• Any hits that you receive toward tire center of yow· 
screen seem to do much morn damage than those on 
the periphery . 

Damaged Equipment 
• Use the sector scanner only as a backup device for 
the times that your computer is out of commission . It 
takes too long to adjust your course by using the sector 
scanner; rather. leam to rely on the instruments and 
the attack-computer display . 
• When your ion engines are damaged, note that the 
velocity indicator fl ickers between 0 and 12; if you 
then try to select a speed, the speed indicator flickers 
between 0 and 6. If you 're going after a Zy/on who 
damages your engines, don 't touch the speed controls. 
• Your hypenJ)arp engines can be used within a sector 
if your ion engines are damaged. Simply abort hyper­
warp by selecting speed 0 when you get to where you 
want to go (you'll lose the speed advantage described 
above, and it'll cost 100 mergs to abort the 
hyperwarp). 

Videosyncrasies or Things 
That Happen but Shouldn't 
• The animation slows for several seconds after an ex­
plosion ,· it may speed up at an inopportune moment. 
The effec f is that your ship responds slowly as you try 
to line up on a Zylon , the.n, all of a sudden, his ship 
z.ips in and fires very quickly. 
• When looking through an aft view, always turn 
toward incoming enemy rounds to avoid being hit. 
• At the f1igher difficulty levels, some enemy rounds 
may seem to go by but still score damage. 
• The tracking computer is a handy tool; learn to use 
it, but watch out: if you destory a Zy/on in front of 
you after he has fired, the tracking computer will 
switch to aft view and tl1e enemy round will score­
/earn to swerve if this happens. 

Further Fun 
• It seems to help your cause if you ca ll the Z ylons by 
name. Suggestions are: 

Vermin Zyloons 
Villains Zyk/ow ns 
Nasties Zylarks 
Dastard Hey You! 

• If you think you 're getting good at it, try playing 
Sudden Death (Warrior level with no shields) . 

Damn the photons! Full speed ahead! ... CPF 

E'1Jl=back issues for sale ______ 

-

1976 l977 1978 1979 1980 1981 1982 1976 1977 1978 1979 1980 1981 1982 

Jan. 52.75 53 .25 53 .25 July 52.00 S2.00 52.75 S2.75 53.25 S3 .25 S3 .70 

Feb. 5 2.75 52.75 53 .25 53 .25 S3.70 Aug. 52 .00 52.75 52.75 53 .25 53 .25 53 .70 

March 52.75 53 .25 53.70 S3.70 Sept. 52.75 52.75 52 .75 53 .25 53 .25 

April 52 .75 52 .75 53 .25 S3 .25 S3.70 Oct. 52 .75 52.75 53.25 53.25 

May 52.00 52.75 52.75 53.25 53.25 53 .70 Nov. 52.75 53.25 53 .25 53.25 

June 52.00 52.75 52.75 53.25 53 .25 53 70 Dec. 52.75 52 .75 53 .25 53 .25 53 .25 

Circle and send requests with payment to: • PaymerltS rrom fo reign count ri es must be made '" US runds payable at a us 
BYTE Magazine bilnk . 

•Please allow 4 weeks for domest ic delrvery and 8 weeks ror foreign
70 Main St. Peterborough, NH 03458 delJvery . 
Attn: Back Issues nilme 

The above prices include postage m the US Please add SI 00 pes copy ror 
address 

Canada and Mexico; and S2.00 per copy to lorergn countries. City state __ zip 
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TECHNOLOGY ADVANCES 


THE LAST MEMORY"' is a high performance 64K memory module for 8 bit SlOO systems. This board uses 16K 
byte-wide static RAM's which eliminate the timing and reliability problems associated with dynamic RAM boards. 
The 2K by 8 architecture of these RAM 's allow high density and low power consumption , a characteristic not found in 
most static memories. This a rchitecture a lso allows the use of 2716 type EPRPOM's in place of RAM IC's with no 
modification. As a result, this one board provides to tal system memory. THE LAST MEMORY' M is available 
starting at less than $100.00 

LASTING MEMORY'M is a combination EEPROM (Electrically Eraseable PROM)/ EPROM/ RAM memory module 
for 8 bit 5100 systems. This board includes an onboard EEPROM programmer which programs and erases 2816/ 2815 
type EEPROM's wi th normal memory write instructions - no special software is required. Erasing and writing may be 
performed one byte at a time · no need to start over to make simple changes. Programming may be performed in any 
socket - EEPROM's can be tested and used without moving them. EEPROM's, 2716 type EPROM's, or 16K byte· 
wide s tatic RAM 's may be located in any of the 16 memory sockets for a total of 32K bytes of memory. LASTING 
MEMORY™ is availab le at $299. 

The VIB 1 •Mis an intelligent 1/0 mapped CRT controller for use within SlOO BUS (IEEE 696) systems. It incorpora tes 
all the video display capabil ities of a stand-alone sm rt te rminal. Some of its outstanding features include: 80 
characters x 24 lines with an independant 25th line; fu ll ASCII character set including control characters; graphics 
characters set; six visual att rib utes which can be used in combina tion; extensive screen editing and screen read 
capabili ties . The VIBI '" will be ava ilable in the 4th quarter 1982 at less than $300. 

ideaLink'M is a high speed FSK modem which plugs into the 5100 BUS (fEEE 696) and connects to a standard 
telephone in place of the handset. It is Bell 103/ 202 compatible offering both 300 Bps full dup lex and 1200 Bps half 
duplex. All signal processing is performed digitally for long term reliability. ideaLink™ will be avail able in the 4th 
quarter 1982 at less than $300. 

static memory systems inc. 
MC VISA accepted 

401 State Bank Center All prices net , FOB Freeporc , IL 
Freeport , IL 61032 (8 15) 235·8713 OEM discounts availab le 

9 A.M. to 4 P.M . M on. - Fri . Deale r inquiries invited. 
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McGraw-Hitt 

B<$tore 


1. Data Communications for Microcomputers Practical Experi­
ments for Z80 Based Microcomputers by Nichols, Nicho ls and 
Masson. Emphas is is on the practical! 352 pp. $12 .95 paper 

Just Released! 

New Titles 
for the computer professional 
Now at 
The Professionals' Information Center 

2. Microprocessor Development and Development Systems 
edited by Vincent Tseng . Wri ten for professionals by special1s s 
at Tl . Motorola. Intel, Tektronix . HP etc . 224 pp. S29.95 
3. Teletext and Videotex in the United States: Technolog ies. 
Markets. and Public Policy Issues by John Tydeman et al. 
Indispensable! 356 pp. $34 .95 
4. Quality Assurance for Computer Software by Dunn and 
Ullman. The answer to softwa re development and main tenance 
problems. 352 pp. S24 .50 
5. The Local Network Handbook a Data Communications Book 
edited by G. R. Davis . Technology, software. eQuipment . 1mple· 
mentation. applications. available products. 260 pp. $26.95 paper 
6. The Devil 's DP Dictionary by Stan Kelly-Bootle . A spoof 
dictionary based on the author's knowledge of computer technol· 
ogy and customs of the computer community. 160 pp S7 .50 
paper 

, - ~~a-;:;·~l~;;k-;.;;e- - - - - - - - - - - ­
\ \221 Avenue ol the Americas . New York. New Yo rk 10020 

: Plea se send me the fo llowing: . 
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C'"" J Iitn j 
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I Name_ _________________ ~ 

: Address _______ __________ _ 

I City State Zip _____ 
I Add appl icab le sales tax plus S2 .SO postage and handling ror the first 
J book. S1 .00 for each book therea fter 
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from hits from enemy photons and using the twin ion 
engines. By far the most important of these is avoiding 
being hit by enemy photons. Each photon hit costs 100 
mergs (energy units) and causes damage . Damage not 
only reduces your chances of survival , but certain kinds 
of damage will mean an unplanned trip to the nearest 
starbase for repairs . This extra trip could cost 300 to 800 
mergs or more. Eight hundred mergs is equivalent to 
about eight final-score points, or the difference between 
ranks of Star Commander 1 and Star Commander 2. 

The ion engines should seldom be needed in the enemy 
sector. As your ship comes out of hyperwarp and coasts 
to a stop, three different types of enemy movements will 
be found: ships with no movement, fast-moving ships 
that will seem to approach you but then retreat, and ships 
coming on at full -speed attack. Notice that ships within 
120 metrons (distance units) will always attack, become 
visible, and be wi th in pho ton range. 

Don't trust your tracking computer to lock on to the 
nearest enemy vessel. l.f you are not immediately under 
attack when entering a sector, press M (the manual-track­
ing key) to avoid nasty surprises . If a ship is coming on at 
full speed, just wait for it. When a ship seems to be com­
ing in for an attack, bu t then takes off in some other 
direction , don 't chase it because that's the sucker move. 
Scan the sector for another ship to attack. If you have the 
time and patience and are willing to wait, the enemy will 
eventually come to you. (But don 't forget that your star­
base is under attack while you are waiting. ) Early in the 
game at the Commander Level , you cannot afford to 
wait. 

Contrary to what the user's manual tells you, speed 6 is 
not the most efficient way to use your ion engines. 
Energy requirements for shields , computers, and life­
support systems must be accounted for during the jour­
ney. According to the manual , the energy drain for these 
systems is 2. 75 mergs / centron (energy units per time 
unit ). Although my tests show a lower energy consump­
tion, the most efficient speed is actually 8 not 6. Figure 2 
shows calculated and measured energy consumed for 
distances of 500 and 900 metrons. The calculated values 
are based on information taken from the user 's manual. 
In either case, there is li ttle difference in energy used for 
speeds above 7. 

Engaging the Enemy 
As you come out of hyperwarp and coast to a stop, 

you will often find yourself overunning an enemy ship 
and being fired on before you are ready to defend 
yourself. Try this! As the ship comes within about 150 to 
200 metrons , throw your ship into a hard turn in either 
direction. Hold the turn until the enemy has passed all the 

I 
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USED COMPUTERS AND PERIPHERALS 


Digita l Systems Dual 8" floppy interface .. . .. ..... . . . . $35 
IMSAI PIO two-port parallel board ..... . . ........... . 60 
MITS 88-4 PIO (four ports) ...... . ... .. • . • . . . ...• . .. . 75 
Spacebyte 8085 CPU Board . ......... . ......... . .... 75 
Wamco 8080 Processor Board . . ...... .. . . ......... .. 60 
17 Slot Processor Tech Motherboard (empty wlcardguides) 40 
Altair 8800b 18 slot . . .... . .... . .. . . . ..... .. . . .. . . 220 
Rainbow 2000 Color graphics board .. . .. ..... . . . .. . . 125 
Morrow triple cassette control ler . . . ... . . . ...... . .. . . . 70 
Black and While graphics board . . . . . . . . . . . . . . . .... . . 55 
Two 8" Singl /Single Calcomp Drives w/docs . . ..•. . .. 350 
Two Black and White 22MHz video monitors .... .. . . .. 90 
22 Slot molherboard 11 connectors act ive term . . ... . .. . 50 
Linear Power supply 8V/15A + - 14V/2A .... . ..... ... . 35 
MERLIN Graphics Board with software and docs .... ... 120 
IMSAI VIOIC Video Board 80 by 24 . . . . . . . . ... . .. . 100 
Cromemco 4FDC di k controller with COOS . . . . . . . . . 250 
Two 32K IMSAI Memory boards I with 32K, l with 24K . . 250 
MEK6800 eva luat ion system wl8K, and docs . ... . .. .. . 125 
Autocontrol single board CP/M system , 10 MHz with power 
supply and two 8" Double sided /Double density MPI 
d ri ves .. ... . . . ........... . . . . . . . . . . . .. . . negot. 2400 
Western Dig;ta l Pascal Microengine wfUCSD Pascal and two 
8" drives ......... . ... . ........ . .......... . .. . . 2000 
Shaffstall EDl7700 phototypesetter floppy disk interface for 

use with Compugraphic Editvvriter series typesetting equip­
ment, with tandard ASCII translation software. Excellent con­
dit ion . ....... . . . . . . ........ . . . . ... . ... .. .. . . . . 8500 
Three SCION word processing subsystems complete with 
keyboard, monitor, 5-100 display board , and Wordsmith 
editing software .... . ..... . .... . ..... 1200 ea . or 3/ 3000 
Documentation is available for quipment. 
Prices are FOB Peterborough, NH 
Call or write Jon Swanson, c/o BYTE, 70 Main Street, Peter­
borough, H 03458 (603) 924-9281. 
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Figure 2: Energy expended for ion engine use. Contrary to tile 
figures i11 tlie user's marma/, selected-speed 8 is most efficient 
when other systems are also drawing energy. Figure 2a shows 
the energy expended at a variety of speeds over 500 metrons. 
Figure 2b sl1ows the corresponding valu es for a distance of 900 
rnetrons . 
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unformatted) storage 
for only $1995. The 

DSl-A514 provides 12 MB 
formatted (14 MB unfor­

matted) storage tor just $2695*. 

The 
DSl-A506 

provid.es 5 MB 
formatted (6 MB 

$1995~ HARD DISK 

. EXPANSION 


FOR THE APPLE11· 

Supports Apple DOS 3.3®, Apple Pascal li1, and 

CP/M . Intermixed. You can even al locate storage 
for all three systems on one hard disk, and transfer files 
easily from one system area to another. The Davong 
system reformats the transferred fi le automatically. 

Boots from hard disk, to save time when bringing up 
a ditterent system. 

Expand your Apple II for a lot less money. Take this 
ad to your local computer retai ler and ask for products 
byDavong. 

• Manufacturer's suggested retail price. Includes al l required components. 
Apple II. Apple DOS 3.3 ar><! Apple PASCAL a<e <eg•<lerea lroa0111d<ks 

ol Apple Compumr Corpo<m1on 

C.P/ M 15 a r~lSlereio trademar ot o~g 1tal Researcn Co •pora!IOfl 

Circ le 141 on inqui ry card. 

16K RAM for Just 
$99". Davong 
Systems also oilers 
the OSl-A16-a 

16K RAM expansion card 
for the Apple IL Fully compatible 

.....,,_,__ with all Apple II sottware and hardware. 

I) DAVQNG Expand your personal 
computer for a lot 

Systems, Inc. less money. 

1061 Terra Bella Avenue 
Mountain View. CA 94043 (415) 965-7130 
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Priority Name If Damaged If Destroyed 

shields hyperwarp al hyperwarp 
once at once 

2 photons finish sector hyperwa rp 
if even odds al once 

3 computer and finish sector if hype rwa rp 
sec tor scan even odds at once 

4 subspace radio linish sector 
5 computer con tinue l inish sector 
6 engines continue cont inue 
7 sector scan cont inue continue 

Table 1: Damage priorities de tem1i11e wl1e11 to leave for 
reµairs immedfr~tely . Irr the drarr. "finish sector" means waif 
until you have disposed of all tl1 e Zy/0115 i11 tire sector before 
lr yµerwnrµi 11g to a starbase; "fin isli sector if ve11 odds" 
means go for repairs i111111edia tely unless tlr ere is 011ly one 
l ylo11 i11 ti re sector. If more tli a11 one piece of equipme11t is 
damaged, fo llow inslnictio11s for tir e higlres l-µriorily item . 

-· ....... --.. -~-

way behind you and is coming around the front again. 
Watch your instruments. By this time the screen will have 
stopped flashing, and you will be ready to fight with no 
distractions . 

YOU'VE JUST FOUND 

THE MISSING LINK! 


=:.:E:l:i -- ~ 

Computer Shopper is your link to rnd11 1duals who IJuv. sell and trade compute1 
equipment and soltware among themselves nationwide. No other magazrne fil ls 
this ~01d in the ma rketplace chain. 
lhousands of cost ·consc 1ous computer enthusiasls save by shopping in Computer 
Shopper eve1y mo nth through hundreds of class1!1ed ads. And new eQu1 prnent 
advertisers offer some of the lowest prices 1n the na tion. 
Computer Shopper' s unbiased articles make 101 some uniq ue reading among 
ma&a11nes and there's a " tie lp" column to answer d1f11cult prn bl ems yo u may 
have with interlacmg. etc 
ror a limited time you can s ub sc ri~e to Computer Shoppe1 wi th a 6 month trial 
lor onl y $6 or 12 mo nth s ·for only SIO MasterCard & VISA accepted . 

6month trial,$(; or 12 months for only s10 
~ r:omPUT2R SHOPPei!f 
"ij=li P.O. Box F-3049 l1 1usv1lle. FL 327 80 

30 5·269-321 1 
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As the enemy approaches from the fron t, maneuver 
your joystick to keep him off to the side and low . The 
idea is, of course, to avoid photon hits and damage as he 
approaches. When the enemy is about 20 metrons away, 
swing him into your sights and blow him away. Conserve 
your photons - they cost energy too. Don't let the Zylon 
get much closer than 20 metrons before using this 
maneuver, because he just might zip around behind you. 
If two ships are attacking from the front at once, concen­
trate on the one closer to the center of the screen . 

A word about attacks from the rear: for several weeks I 
tried to handle aft attacks without much success. If you 
can handle a frontal attack one second and an aft barrage 
the next (wi th all your joystick movements reversed), 
that's great; but I've found tha t you can still reach Star 
Commander 1 without mastering the aft attack. To bring 
an aft-attacking enemy to the fro nt , just throw your ship 
into a hard spin and he will wind up in front of you. You 
will notice tha t you are almost never hit while in a spin. 

The toughest situation is simul taneous front and aft at­
tacks. You can quickly tum off autotracking (press T) to 
concentrate only on the front. I've already suggested how 
to handle fro ntal attacks, but in this situation throw in a 
small amount of back and fort h joystick movement. This 
hur ts the aim of the aft attacker. 

Necessary Capabilities 
How do you know when to cur and run? For some 

kinds of damage, there is no doub t. Some systems, how­
ever, are more importan t than others, so the decision is 
not clear cut. Table 1 is presented for your use as a guide 
only . Many other damage combinations are possible and 
are left to your judgment, skill level , and the game situa­
tion. To he lp explain the chart, here are some examples: 

•In a case where your photons are damaged, finish the 
sector if only one enemy ship remains and then go to the 
nearest starbase for repairs. If you are outnumbered, 
leave the sector immediately. 
•In a case where your computer and the sector-scan 
systems are damaged and your ion engines are destroyed, 
finish the sector if you are faced with only one Zylon, 
then go fo r repairs. 

A final hint : your subspace radio is much more impor­
tant early in the game than it is later when enemy ship 
movements are not as threatening. 

What I've described here is just about all I know about 
Star Raider. I hope these suggestions will be helpful to 
your pursuit of new and better ranking and many more 
hours of enjoyment.• 



A~MERICAN 
SMALL 


BusiNEss 

118 SO. Mill ST 
PRYOR, OK 74 l6 l COMPUTERS 
(918) 82 ~ -4844 

,\LL PR IC SAR CASH DISCOUNTED J % C 0 D AND(HARCE ORDE RS AR J % M OR ­
RE TAIL LOCA T ION ·H7 S WOOD . PRYOR. OKLAHOMA 7436 1 

TRS-80 

MODEL Ill 


16K............. .........$82~ 

48K............. .........$849 

48K 1 DRIVE ...... $1499 

48K 2 DRIVE ..... S1749 

RS-2J2 


THERE'S NO 

SECRET 


There · s no see r el as lo why we can sell 
T RS-80 compu ler equipment for less Low 
overhead - that ·s the reason - pure, sim­
ple and slr a1ghl! A s everyone knows. Radio 
Shack 1s a huge corporat lo n ... w 1th hu ge 
expenses . We are able 10 buy 1he bare­
oones compu ters lrom Rad io Shack . To 
these compu ters , we aod our ow n memory 
ch ops , d isk drives . cables . etc . The result is 
a computer system w hich •s equal l o, or on 
many cases . su perior to the one you would 
gel l rom Racl10 Shack 1n bo th price anel per­
lormance capabilities . There is one thing 
1t1at yo u don ' t get lrom Radio Shack - their 
90 day warran ty . W hat you ge l in its p lace is 
t he excl usive 160 days American Sma ll 
Business Compuler ' s W ar ranty . So . . .if you 
li ke the Rao10 Shack compu ter, but don · 1 
l ike tl>e price ... CHECK US OUTI !! 

American Sm all Business Com­
puters is not an author ized Radio 
Shack Dea ler . W e do no t offer a 
Radio Shack 90 Day Warranty on 
our computers . Instead, we offer 
the A m erican Sm al l Business 
Com puters 180 Day Warranty . If 
you have a problem with your 
computer, ret urn it to us for 
about 48 hours . If we can't fix it, 
we ' JI r eplace i r! 

CASSETTE ........ S~ ~ .00 918-82~-4844 

Circle 23 on Inquiry ca rd . BYTE S<pt.,,,b.r 19111 397 



Model III A to D Revisited 

Build this simple and inexpensive analog-to-digital converter. 

Jn an earlier article in this series 
Uanuary 1982 BYTE. page 160) I 
described a joystick controller for the 
Model III that was also an analog-to­
digital converter (ADC). In this arti ­
cle, I'll show you a much neater im­
plementation of an ADC - one that 
uses only three chips and can be 
hooked directly to the cassette por t of 
the Model llI, eliminating a great deal 
of wire-wrapping and connector 
preparation . In fact , you can use this 
ADC with the existing cassette cable 
that plugs into the 5-pin DIN jack on 
the back of the Model III . 

This ADC is also a little b it better 
than the earlier version. It's exactly 1 
bit better: it will convert an analog 
voltage to 7-bit resolution, instead of 
6 bits. In addition, this ADC is ex­
tremely accurate, down to about 20 
millivolts (mV) for a 2.5 volt (V) 
range . In fact, if you buy this circuit 
tonight, I can make you a special 
deal. . .. 

One disadvantage, however, is that 
this ADC will allow only a half dozen 
or so samples per second . This is no 
detriment, though, if you are moni-

About the Author 
W illiam Barden Jr. lws writ ten ma11 y book> 

on microcom puter progrnm millg and design . 
including Microcomp uter Mat h. 
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OATA PULSE IF T' 
CLOCK PULSE ----/OTHE RWIS E 00 LEVEL 
1250 MICROSECONDS. ----­
TOTAL] 

( 

OJ ­ - +o.sv 

- +0,4V 00 ­

10 ­

- -- l m~ ---t 

•·--2m•---­
BIT TI ME 

1 

l 500 BITS /SECOND I 

Figure 1: The 500-bps tape fomra t of tlie M odel llI (and M odel I) uses a clock pulse and 
da ta pulse for each data bit. The da ta pulse is absent for a 0 bit. 

toring slowly changing real-world 
events such as temperature, pressure, 
or ambient light . 

Model Ill Cassette Port 
I've described the Model Ill cassette 

port in other ar ticles, but it probably 
won 't hurt to review the circuits 
rapidly . 

The Model III is capable of writing 
data on casset te tape in either 500- or 
1500-bit-per-second (bps) format. 
The same circuit ry is used for 500­
and 1500-bps output, but the re­
sultant tape formats are di fferent. 

The 500-bps tape forma t is shown 
in figure 1. Each bit time is made up 
of a leading clock pulse followed by a 
second pulse for a 1 or no pulse for a 
0 . The duration of each pulse is about 
250 microseconds (µs), top and bot­
tom. 

The 1500-bps tape format is shown 
in figure 2. Here, the format is that of 
"frequency-shift keying," one fre­
quency for a 0 and a second frequen­
cy for a 1 bit. 

Both formats use software that 
drives a simple circuit to produce 
three voltage levels (only the two ex­



Marcey Inc. Introduces . .. 

lsvsiEM 2100) 

The High Performance Business Computer That Is 
HERE TODAY and HERE TOMORROW 

The SYSTEM 21 00 is a complete microcomputer system uti lizing the latest in S-1 00 
technology. It is ready to use in your business TODAY - and can expand to fill your 
needs TOMORROW. 

The SYSTEM 2100 includes: 

• 	 Dual Processor • CP / M 80 & CP /M 86 Included 

8085A - 8 bit 7 MHz 
 • Terminal & Printer Included 
8088 - 16 bit 8 MHZ 

• 1OOK Bytes Static Ram 
• 	 Meets IEEE 696 / S-100 Specifications 

• 	 Real time Clock w/ Battery Backup 
• 	 Dual 8" Double-Sided Double Density 

• 	 High Speed OMA Disk Controller Floppy Discs 
2.2 Megabyte Capacity 	 • Attractive Designer Desk 

List Price $9995.00 

Dealer lnquines Invited Quan 1ty Pricing Available 

MARCEY INC. 

5848 Sepulveda Blvd . Van Nuys, Ca lifornia 91411 (2 13) 994-2533 

Fo1 Funho1 ln1ormat1 on Circle Reader Card ~ 282 
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BOOKS 
and SOFTWARE

f l_CQA1p 
ATARI ATAiRI AJA.Al ATARI 

ATAA r DASJC - lurnlna by 
U•itig 
This ,._ book b •ll "ActlM'"· 
SOGk , Yoo dQ mor• u..an road It. 
leor11 tl'it! ilrt1U h:ocy or AH\A I· 
BAS IC 1hon.~h 1hn lhon prOQr.mH 
whicti .,ti Dl'O\•ided. Tilt 
~tlOf'lrS chitl~ vou to 
WJ¥ .11nd wrho .progt"".vn 
'ouilnt1. Vfn, I,.,, oxeh~~ ­
M.ll"ly o l tha pr07.am1 iw11 
GQOIOOfilt• I~ OOgltineri it-1 well 
'*' axparlenced romputn UY!n. 
f5c::roon OtitWlno;i. Sa«J.11Soundi. 
#:l:V1, Pa!idki:s ., Joy11iicks. . 
Soeda lL.:~ Settiein AOfJ ,1~. 
Gn1phlu aria Soound, Poolu .arJd 
Po\e.\ a""1.1e«::inl uuH ~. 
On&.·r·N.-o. 1&4 gg_g5 

AT.AA.I Le•tr'li.,u by UIJ.ng ­
Boa\ • etnirmo or IJ••k 
Thi• paic.i.lgi) h'l(:I~ V•e boc:i·'I; 
No 164 1)1111 ao c.111is.ette or dis 
(P'um 5poi:::l~','l con~1titlltlf a 
~.t.rill,.,. af U1 t· ettOgrams. which 
.9tf.1 liimn 1n the boo\:; 
Otdit.r N.o.. ~ 7220 ll!Ul!i 
IJ•mu for 1'1• ATAR 1-Compul•r 
HCMI 10 pr~fllm ~·ouJ OWA gnm(l:$°"' ihfl ATAAI. Comc(itftl l iiHil'\O~ 
In BA.SIC •rd M.actilnc L..l'q'.JL>ga 
o-f <1acfilt"9 'll~mt1 iricllt. ~ 
t;.Jn.t.s. 

Ordlor ·No. 162 I 7.95 


GAME PACl(AOE falf llw ATARI 
Book • CllUrllHD or ~1\k 
1r1ch..~ 1ht boo~ . 162 J)ltn 
c.anatot or t1lli: r~.,. a.,~~h, I 
con IOWl jttQ .. 'll.ti1lf!Cy GI lhll PfO• 
Qt11m1 tl1t~ Ill the boQli. . 
Ordtr No~ 7"221 g ~-95 
A™ONA, 't 
MochltMJ l.etongul)gfl P,,'lonltor ror 
tl\6 ATAFH .,OOfln)_ 
Thl1 pawerltJl m.onhcr prov~ 
yo11 with. 11'iu nrn1w•~ wooon 
lha1 'fOU ~ tu QC1 1ha lnMI 
.;iui ot y.ovr P'>"1tt'"f\ll 1-yf tem. 
ATMONA ·1 come$ on D boot.1bla 
ct:hll't l.f', ;') eeml~ tOO~if«li . 
Oi~b\u , f>.'!.emoty Dump Hl!X 
• ASCU. rchtnot MOtll()ry 
Loc:.a tioru. liloclc t1am.r.....,. WI 
mamorv b'Qi;'k. PW! tnd ~ 
rrl&th-lne lt'9-J d!Qt! nmorams. 1tsr1 
mnch , ~ Pro0r. (Ptlmur 
o.ptJooaO. 
Cornl!1. wltl'I lntrod>ui:1ion.Jry 
•rt~ on ~ TO PfW.." ti\(! 
ATAm com;;tJ1C!' in m.K'11.ne 
In~. (Aw~ablt1 ftl10 In ROM) 
O•dtr~No . 7022. E t9..9S 

AlMONA·:Z 51.1..,en.t..pptt 
A~ poweriu1 Trac:C!r to "11t1/out 
tN ArAFU ROMl'R AM 1)1~ . StO:P 
111 provloully !l(Jl~ed iiddron.. 
Opcod<e or open1r<I tcaue 1 ~ I. 

Ordtr ·No . 7049 U!J.95 

EOlTORJASSEM BLIEA lor 
ATARI 800. 32K or 481( RAM 
E • tlOfl'i(l l'p' l~t 11nd PQWOrlu• 
Edl~or/~nble1 _ 4BX SOureo­
code In ftbQu1 5 ~sl hx:lude'I 
ATMON A· 1. 
Ordiu··Na . 7099 s.49..915 

MAC R0-As:lunb&tir 
tor ,'\rARI .soo. -=aK AA.-'A 
Plal:scr i.p«ify'(Ol.lr 1'f5tom . l1AM. 
()ltc or C.M~t'tl . 
Otdt-1 °No . 7099 Sft!J'.00 
Add Sl'9.0Q for c:artnOQI nriloB 

Gun'1gt:I' - For ATAU l 400/900 
Hl K RAM , r\OO(h t...o Joy:i.tlc:l.1, 
11nlma1ion oral! sou;nd (8K """"11'.flr 
._nuu19519 I 
Onf11J·No. 7207 S H~..95 

81nh coBn-o-1 whho th• ATARI 
I Kn.Jut Oglnol Clln. or d'rsk 
OrdGr Nct. 7222 ,S.20.9'5 

As1roJ"..ov¥ 1111d Blorh'f'tlun '°" 
ATAAI Cul:•. o• ditli;) 
°'~' NDo, 7223 :S.2:9.95 

EPAOM C.~ KIT fOlf ATARI 
C¥'lrlclon tw.n ~di with tn­
s-truc1.ioi'l1 [holdi two lfi.K OI IWO 
32K EPROM1 (2716.2'5'32.21.l:J! I 
Order No. 7224 £ 19.11'5 
Order N:I)'. 704J compl1t• 529.H 

ln-n1bm Writ ing fot 1m•l1 
bu1IM:$:11 "'hn ATAAI t.QO}B()(l 
16K AA.M. 
OfdH.fla. 7022, c.aa. &29.85 
Ord11r·No. 720C, dite. 1!39~9'9 

Maillng· lln Na. 7213 S2• .1l5 
•n.,..n1ory Con., . No.1215 g 2"4 ~9S 

HEW I A.TE)(T. \ 
Th~1 naw -wordp!" DCllEUCH' ln 
rn.t(hlno loJf9_1~ lfl-"l reir on 
ATAA l 400fOCO(Cffl0Uteti. a !fllf'I 
t ht! tim~ P'a oerformunai Pftf . 

23 o4lt0ir con.trQI: commnf\t!t. 
17 tortt'lau in; COl'llt'l'\l'lr.d>, dYl"ll· 
~ fomu.llll"'iJ Vertlcal anti 
hClflion1al scro ll •_ng (u., to 255 
ehar. w llt'lfl lne;lll(M eom""latld 
on dilU 
0.-dt, No, Jl:\O ~~[~ S:i9•.51$ 
OrO.• P<i!o, nn '1111~ .Jn.as 
Ordet No. '72l2 cartridoa-S 79..00 

LHm FORTH ror 11'\1 ATARI 
.C00/800. c;suett'!I Of di\lr; 
Or~ No, 70!.l &:19.lt5o 

ELCOMP FORTH - Enhar'\tlld 
FJG-FORTH oo d l.Jk Olll!f. 
Orditr No. 7Ds.5 £,Jg,,Qii5 

How ro t:Onn•et you r EPSON· 
Prln•H to tho. AJAR• "00/800, 
C«ls.Uoc-tH>on Qfl i(:hl wi th Ptin. 1«1 
cl,wh bonrd nnd 5'1ftw:trn. 
lSt:rOl!!ll"ll)fil'li •lid v;tr~U ~nK· 
1tt1~11nfll. 
Ont.t-No. 121 n g 19.91!l 

0~1 OSI 0$! OSI OSI 
Th• First Soo'k. .oi vr-10 ;:i.t:lf"ll11t! 
lntroduc1too to OSI c:ompu1rrs. 
Olqa1ri1. hlJrtJwi rtl l'il'ltl whworu 
inCorm.i.1~ ro1 prll'Yloull-.. 
rr ....eil.rit-e in or.e ((lmQOC1 IQlf.I4;e , 

1 92~ 
Owod•t•No. 157 £7.!J5 

Th• SKG"'d &ok or ottm 
Ordilt•No, 1$8 i 7,_i5 

Th• Thlnt Boo.k of OH I 0 
Orrlac No , 15~ 57.95 

Thit Founl'\ lktole al OH 10 
Or61u -No. 1Ei0 &B .Bl'.i 

V IP f'K~ - AbOv!l lJOO' [dus. 
ncot~~ue w i1'1 \J'lu grog1um 1 
01d11°No. 1$0A lllil ,05 

Th• F"1flh Book of OHIO 
Ol·~r-No . 161 &7.9§ 

l.n·.-01¢1 Wtitlng Pro9um for OS I· 
C1PMF, C•t? Di's.\: ar.d CDuo-110.
aK RAM, 
Ord.r·No. 82'3" fi Zi.BU 

M•lli fl9 Lr.1 IOf C lPM f: i;i.r 

C4PM f 24K Rl M 
2Go l)00!<11>0t incl , phl)l1• numbru" 
•Ad OCllllrn.Gl on On Ooe 5 I f l\ dllU 
Otdmr~Mo. 824(1 129.80 

81<. M 1tt0i0fl BASIC Rd. M.Hi. 
Ordtir· No. 15't g<;l,!85 

E:a~PMI H•O-dbooli tot 650:1 
Md &$0i 
Or~r~No, 152. 19.'IJS 

Mlcrocompu1mr Appl. No i.t 
O.dat· No_ 153 !9.t.:5 

Compl.._ Sm.ind G•rNOtlon 
No-,r. r1Nl1«1 .tr.ollca1Jon:1 m1r.ua~ 
for tho To:iau lns11'l.1mcnu. SN 
76411 Co1nolex Sou rid Geotl ra~ 
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5'!url BuLll'leu ho;um:t. 
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M lcr&e&mpu1•1 H•rdo11 111• Hal'ld­
book l~5 P9901I 
OMC:t lptloru, p no.,.ni. a1k!!I •POCIO­
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m lcraproce'"..IOr ond w~ri ch•P1 
A MUST IOI LIM!' h.tl f tfwmtl buH 
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Qw·cte1 No. 4891 £ 14;96 
lhi1I Joyrtidl liutnictlDn 
Old.I; No. "8&5 li1Ul5 
IN:PUT/OUTPUT Pr·D9f"amml"'CI 
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Ord., No. 48818 S'9.9'§ 

16K RAM/ ROM bnrd fo.- SL4· 
buL Anv .;ombln:uloo of RAM 
111\d AOM on one b:Jard 
1sv212&0< 2 71~) 
Ordtor ·H0, 1$13. 
LO'l'f eo..1 m.11 ,piui~l'I bt:i1Hd1 t'o• 
ylJ\lr APPLE 11. 8.af'C! bo.x'd ~ 
wl1h o~~cnd"'V dw__.c:r imlon l!fld 
'$0hwMe 
15i5l2 \llA-1/ 0 IEJl'.P. 
o.dM-No. 605 
27 rn fPROM·6utn41' 
Ordior ·No. &07 :l!i-4'9.00 
8K E_PROM/RAM C.nt 
Order .ffo . 61)!1 
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Figure 2: The 1500-bps tape format for tire Model/!/ uses a frequency -sl1 ift -keyi11g tech­
nique. Two frequencies are used to represent Os or ls. 
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r:::ALLY r ..r M : } TO "REMOTE" 

~-..____.~-<o>-~~~-"') ~~-.l.--~~~-. PLUG~~7"'
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LO GIC~ 

~GND 

FRONT 
R~M VIEW REM 

CASSOUT 

Figure 3: The Model Ill cassette output logic 11ses a simple two-bit latch to generate tliree 
analog levels tlrnt are i1sed to w rite to cassette tape. 

tremes are used for 1500 bps): O V, 
.46 V, and .85 V. (See figure 3.) The 

levels are produced by outputs to a 
2-bit latch with inpu t/output port ad­
dress hexadecimal FF. The latch simp­
ly records the two least significant 
bits sent to 1/0 address FF. If a binary 
xxxxx.xOO is output, a .46-V level is 
produced. Binary xxxxxxOI produces 
a .85-V level, and xxxxxxlO produces 

a 0-V level (x indicates that the value 
of a particular digit is insignificant) . 

Toggling the latch bits in an 
assembly-language program can pro­
duce any square wave output of any 
freq uency, up to the limits of the elec­
tronics in the cassette circuitry. Un­
fortunately, this action must be in 
assembly language, by the 280 in­
struction OUT (OFFH), because 

http:Malll""ill.in
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MODEL Ill SYSTEMS 
Ori91nal 9ll aa manurac1u1er s w arran t ~ 

Model Jl l l6k $818 
Model 11132k $868 
Model 11148k . . $918 
Model Il l 48k 2Dr RS232 $1944 

res Moae1 111 Sy>tems nave ~ua111y res 
emo1 aM 18(} oa 1Jm11ea warr an11• No 

iNa rr ant when you open compul er or add 
1nrcrn,11 componen1s .afte1 you receive 1l 

TCS Model 111 16k $799 
TCS Model I ll 32k $818 
TCS Model Il l 48k $848 

$CALL FOR PRICES 
MODEL II 64K 

MODEL 16 1 DRIVE 
MODEL 16 2 DRIVE 
DT1 Data Terminal 
Mod 16 Memory Exp. 

COLOR COMPUTER 
OHQ >nal 90 day manulaclurer s warran1y 

16k Level 1 . . . . . . . . . . . $308 
16k Exlended Basic . $398 
32k Extended Basic . . $CALL 
Color Disk .. .. S479 Disk L $349 
Modf.lm/full scr!Mln editor ... $39 
TCS nrsoon Color Computers use 011 g1na1 
RS nardwa1e ana res memo1y You gel 1BO 
day limi ted wa rranty on TCS Color Comp ier 

16k Extended Basic . $439 
32k Extended Basic . . $499 
32k Memory Upgrade _.. 579 
Co lor/ Epson int & cable S59 
2k Buffer ColorGra ph S155 

...--------------------------4 
TANDON DRIVES 

DEALERS! ASSEMBLERS! Quantity Purchases Invited! 
Bare drives are availab le. or you can buy them with 
power supply . cabinet and cab-le . fully assembled and 
ready to plug in lo you r compu ter . 

INDIVIDU!\L CABINETS 
40 lrock •mgle sicled . _. _ $249 
80 lrock (dual si<l&d 40 1rac•) $389 
160 Hack (dual oided 6() track) _ $-499 
DOUBLE C!\BINETS wt1n 2 DRIVES 
40 trock single .,dod . . . - $489 
80 track (dual "d&d 40 Hack) . $699 
160 111ck (<:luat sid&d 80 track) S!l-49 
Kea•y gauge CABINET w11n "0WER 
SUP?L V EJ.1£1tna1 g ora connnctor allows 
1n$tant nook. .l de lac f•om drive Cable 

BARE DRIVES ONLY 
40 trac k slngla •i<l&d . . .. - ­ . $199 
80 track (d UGI •id&d 40 lfACk) .. $299 
160 track (dust sideel 80 track ) ... - $.399 
8 in~h Shmhne sgl/dbl sl<leel . - - $C!\LL 
Winchasler hard dn•es 5-30 meg SC!\U 
Wa have drlvealacceuorleo 

for Apple & IBM 

WE WILL NOT 
BE UNDERSOLD! 

CORVUS HARD DISKS CALL FOR PRICES $$$$$ 

Add 5. 10 or 20 megabytes ol storage to your TRS80. Apple, Atar i, 
Heath. Zen ith. lntertec . IBM. S-100 and many others. One or sev­
eral computers can share a hard disk . Get simultaneous access to 
data for multiple users. Available NOW at SUPER SAVINGS! 
DEALERS...You can buy CORVUS from u1 for leu. Call & SAVE. 

CUSTOM SOFTWARE FROM TCS 
Completely lnlegoa led 81NAR'I' SEARCH TREE prog ra ms no w available Th is series or 
programs ul lv 1mplemen1s lhe 8 ·I REE slrucl ur es >ncludrno INSER TIO N_DELETION ,EDITING 
& TRAVrnSAL No more >orl>no or long da1a tlle searches ana yel 1tles can be larger 1han 
memory Duplica te keys are lu11y su pporled fi les can be relrie~ed tn sor1ed or der voa S­
TREF Trave•sat Each ol the pro91amscome wolh Ml~ commen ted source code so Iha! you 
c,1n use 1he modu les on your own p1og1am m1ng A Screen orien1ed lnpul rou11ne •s also 
1nc1uaed m each module The tollowrng B·TR EE pfOgrams are now ava ilable and each 
•ncru oe> all ot tne mentioned 111odules and lull documenta11on 
B-TREE Library (organlH your t>o,,... llbrery k•y9<! byauthor) ............................$39.1)5 
B·TREE Vlcl+o (organlH your Yldeou...ne llb<ary, pl1nla la1MI•. •lc).... ...........$311 .llS 
B-TREE Malling Ll1I (key9d by na..,. or <lp,lalMI prlntlng,etc) ............................S-19 .95 

If you buy somewhere else, 
you11 probably pay too much! 

elllc 1eo1service Heart of we can air lre1g hl lrnm Dallas 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 

*Toll Free Number 800 433-5184 
Texas Residents 817 274-5625 

res MODEL Ill 48k 2 DISK 


Fully assembled and tes led systems th at are softw are compa tible 
and functionally identical to fia dio Shack units so ld al computer 
centers lor Shundreds more. Includes DOSPLUS 33 
• CONTROLLER BOARDS are high quali ty doub le s1dea epoxy boards 

with gold plated contacts . 
• POWER SUPPLY is the finest switch ing type ava1lal:J le_ 
• MOUNTING HARDWARE includes power and dala cables 
• DISK DRIVES are Tandon. the same ones used by Radio Shack - 40 

track. double density. 5 mi lli second stepping ra1e 
The System comes with 180 d.ay TCS limited warranty. $1795 

MocMI Ill 4lk 2 Drfff 8y1tem $2095 
720,000 byt• ol 110<909. TCS u- 2 dual aided 40 Inell Tandon cir! _ _ You can 
conwrt your exl1Ung 40lr11ck atar>darcl dlaketl•. lncludM lull DOSPLUS3.4 & manual. 

MODEL Ill DISK EXPANSION KITS 
1 Conlrollet. Po-r Supply. Mounllng Hordwaro & ln11ructlon1 $379 
2 Conltoller. Po-r Supply. Ha.rdware & one 40 lrack Tandon <!r ive S577 
3 Con1rol ler, Po-r Supply, Hardware. two 40 1rack Tendon drlvn. 32k memory 

~ everything you need lor 2 drive 48k uPQr1de) $7~ 
3a t<tt 3 bu t with two 80 track driveo (dual sid&d 405) . SEl99 
4 Tandon 4011ack dl1k drive (bare dnve onl'y , no instructoon•) . $1£19 
4- t<it 4 bul wilh Conllgu ration lnotruCllO<'lo & Power Cable - $219 
s 16k or nigh quallly Tes memory . . $39 
!5,o 16k of RS memory .. __ . __ . . _.__ _ opec11I $79 
I 32k or high quallly TCS memory . $69 
a. 32k or RS memory .. __ . __ .. . . .. .. . .. spec1a1s1sa 
7 Disk Con1rolle1 Board (suPPOrl• 40/80 sing le/eloublO ••doel droves) $249 
I Swilc.hmg Power Supply lor Controller & lwo dflves S119 
8 Hsrdwsre & Cabling kll for above components . $89 

PRINTERS & ACCESSORIES 
MATRIX PRINTERS 

LINE PRINTER VII RS $325 EPSON ••••• $CALL 
NEC 8023A $495 

EPSON MX80C. ITOH 8510 $495 EPSON MX80 FT
OKIDATA 82A $499 EPSON MX100 FT 
OKI DATA 82A w/ tractor $559 Get GRAPHTRAX frHlfl
OKI DATA 83A $769 
LINE PRINTER VIII RS $649 
CENTRONICS 739parallel $599 EPSON ACCESSORIES
CENTRONICS 739 serial $749 

GRAPHTRAX PLUS ~bl1.imago/llaflcs) _ S79
OKIDATA84 / 200cps $1295 CABLE Mooe I I interlace& Mooel Ill SJ.S 
LINE PRINTER VI RS $988 $2!> 11purchased w• lh EPSON p11n1er 
CENTRONICS 704 $1559 CABLE & l f'ITERFACE lo Moaer I •eyboa•d ~ 

APPLE onlerlace & cab le $89ANA DEX 9500/01 2k bu!. $1295 
GAAPf>lER Apple hi reso lul1ongra phics SCall

TEXAS INST. 810 Basic $1595 IE EE mlerlace & cable !CBMl Pell S79 
LINE PRINTER V RS $1549 ATARI cable Jmusl nave 8.501nter1ace1 $35 

Centron ics 352 / 200 cps $1795 SERIAL RS2322k buttered int card $149 
RS COLOR co mpu1er 10 Epson car d/cable ~ Centronics 353 I dual mode. 

200cps data proc .. 50cps 
super letter qual ity $2495 EPSON PACK 11 

LETTER QUALITY 

D1l1y Wh..I I Splnwrtt1n 


C. ITOH F-10 / 40cps $1595 
DAISYWHEEL llAS $1695 
SMITH CORONA TP-1 $699 
BROTHER/COMA EX $849 

High quality . . Low pricf.I 
NEC SPINWRITERS $CALL 

LINE PRINTERS 

CENTRONICS 6080/ 81 
600 lines per minute 

6081 standard $6399 
AlTOS COMPUTERS6080 quietized cabinet $7676 

Screen orie nted b1I image 
graph ics generator lor Model n1. 
Create your own characters. sym ­
bols. etc . Inc ludes documentatwn. 
S24.9S purchased with prinler 
S34.9S when purchased separately 
S7.5-0 for update ol Epson Pack I 

Interfaces & cab les ava ilab le for 
most printers with any TRS80, 
Apple , Atari & most other com· 
puters. $$$$CALL FOR PRICES• 

Circle 460 on Inqu iry card. 
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OFF H 
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CASSETTE 
CONNECTOR 
15-PIN OINI 

Figure 4: The Model Ill casse tte inp ut logic for 1500 bps uses a zero-crossing detector lo 
detect w l1 e11 the inp ut waveform goes negative. Tli e outp11t of r/ie comparator goes to 
bit 0 of inpu t port hexadecimal FF. 

-+! V LTS 


CASSETTE

0 VOL TS 

DATA 11\l 


- - ! VOLTS 


LOGIC I ­ 339 CO ~ PAR ATOR 
OUT PUT 
( OFFH PORT, 

L OG IC 0 ­ BIT 0 l 

Figure 5: Tli e cassette inprll w aveform is a 11omim:rl 2 V peak to peak. Tire result ing ou t­

µ11 / f rom fir e compara to r· is an in verted duplicate. 

BASIC is much too slow to achieve The circui t in figure 4 is a zero­
the relatively short pulses required. A crossing detector that looks for 
BASIC OUT (255) performs the same negative pulses. The output of the 
function at much slower speeds. LM339 comparator is a 0 with no in­

The Model III has two separate cir­ put or a positive pulse, but it switches 
cuits for reading cassette data , one for to a 1 with the negative-going edge of 
500 bps and one for 1500 bps. The the pulse . It remains a 1 until the 
500-bps circuit works by essentially pulse switches back to a positive 
rectifying the incoming pulse and level, as shown in figure 5. 
then looking for the DC level from The CASSDlN (Cassette Data In ) 
the rectification. (It's very similar to bit is read by performing the Z80 in­
the Model I circuitry.) The 1500-bps struction IN (OFFH) and checking bit 
circu it uses a much different ap­ O. the 1500-bps cassette bit (bit 7 is 
proach, as shown in figure 4. the 500-bps bit ). Again, assembly 

402 S.·pt<mb<r 1982 © BYTE Publications Inc 

language allows you to sample the 
CASSO! bit thousands of times per 
second. A BASIC 1NP(255) will also 
perform the same function but at 
much slower speeds. 

It appears , then, that you can easi­
ly output square waves and read in a 
voltage level. How is this going to 
help you implement an analog-to­
digital converter? 

New for '82! 
Whilst paging through the ubi ­

quitous Radio Shack catalog, I hap­
pened to see an ADC chip called the 
TL507C. At first glance it didn't ap­
pear very imposing (i t's an 8-pin 
device and rather ugly, as semicon­
ductors go), but it turned out to be a 
diamond in the Shack. 

The internal workings of the 
TL507C are shown in figure 6. It uses 
a ramp method of A-to-0 conversion 
and is made up of a 7-bit counter, a 
few gates, and two comparators. 

The counter is the heart of the chip . 
It simply counts from 127 through 0 
and repeats this cycle continuously . 
The counter may be reset at any time 
by bringing up the RESET input to a 
high (Veel level. If the RESET is held 
at ground, the counter is powered up 
to some indeterminate state but set­
tles into the 128-bit count cycle 
within 128 counts. 

The 7 counter bits are connected to 
" binary-weighted " resistors. The 
resistors are actually a digi tal-to­
analog converter (DAC) resistor "lad­
der" network. Each output of the 
counter produces a voltage that is 
twice as great as the preceding stage. 
The analog voltages are added 
together in the operational amplifier 
to produce the analog voltage cor­
responding to the value in the 7 bits 
of the counter. As the counter counts 
from 127 through 0, a ramp of 
voltage is generated, with each step of 
the ramp changing the output voltage 
by 11128 of full scale . (See figure 
7.) 

The TL507C is designed so that one 
of two voltages may be used for 
p o wer. The Vcci input is the 
"normal " power supply input and 
may range from +5 to +6 V DC. The 
V ccz inpu t may be used instead; in 
that case, the power supply may be 
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COMPARATOR l 
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Figure 6: Tl1e TL507C cliiµ is mi analog-to-digital converter (ADC) that comµares an 
analog input to an intemally generated ramp vo ltage that steps through the allowable 
rm1ge of i11µ11t voltages. The cornpamtor outpu t goes true w hen the ramp voltage falls 
beneath the analog inµul voltage. 

COUNTER VOLTAGE 
CONTENTS VALUE 

'.: 3.7 5 VOL TSllll ll l 

3.73l J 11 11 0 

3.71 11111 0 l 
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:: 1.2500000 00 

NOT Eo ABOV E IS FO R Vccl • 5.0 VOLTS 

Figure 7: Th e TL507C generates a ramp of voltages from a 7-bit counter and n 

..weighted" res istor netwo rk. The smallest in crement is 11128 of th e total voltage range 

for tire ramp. 
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Figure 8: The a11alog-to-digital corzvers ion is pe,-fonned ex temally to t/1e 
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Vee! 
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FOR + 5V 

"ee l 

TL 507C by 
measun'ng tf1e duty cycle of the chip's wavefonn 0 1tfp11t. Tire d11ty cycle changes 
according to the m1alog input voltage. 

"unregulated" and may range from 8 
to 16 V. In the design that I've used 
here. I've chosen to use V cci and not 
VCC2; the VCC2 input is simply not 
connected . 

The ramp voltage generated during 
a count cycle ranges from . 75 of V cci 
through .25 of V cci . This range of 
voltages is accurately controlled by 
the Tl507C. Therefore. with a V cci 
of + 5 V, the ramp will range from 
+3.75 V through + l. 25 V, as shown 
in figure 8. 

The ramp output goes to compara­
tor 1, which compares the analog in­
put voltage and the ramp voltage. 
The output of the comparator is a 0 
or 1 depending upon whether the 
analog input voltage is greater or less 
than the ramp voltage, respectively. 
For any constant analog in put 
voltage, the comparator output will 
approximate a squa re wave as shown 
in the figure (labeled 'TL507C Out­

put"). As the ramp repeats con ­
tinuously (with a constan t stream of 
clock pulses), the duty cycle (relation­
ship of "on" ti me to tota l cycle time) 
will vary with the a na log input 
voltage. With a large analog input 
vol tage, the comparator output will 
quickly go to 0, while with a small 
analog input voltage, the comparator 
outpu t will reach 0 near the end of the 
ramp. 

The width of an "on" pulse is 
the refore di rectly proportional to the 
analog input voltage. If this pulse 
width can be measured, the analog in­
put voltage can be determined easily. 
Th is approach would be used in a 
strictly hardware implementation of 
the T L507C circuit (e.g., mea ure ­
ment of the duty cycle of the output 
wa veform) . 

An alternative approach is to in­
crease the ramp voltage by output ting 
a single clock pulse, comparing the 
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Let's Talk TEKnical 


THE PIONEERING SPIRIT CONTIN­
UES TO KEEP TEKTRONIX AT THE 
LEADING EDGE OF TECHNOLOGY. ..not 
only in oscilloscopes, but in microprocessor 
development systems, professional television 
equipment and computer graphics. 
CAE Applications 
Software Architect 

Participate as the lead engineer of a team respon · 
si ble for developing the applications architecture and 
demonstrating feasibility of fu ture CAE applications 

! W product concepts. 

Here is an exciting opportunity to use your back· 
ground and interest in CAE systems, S / W architecture, 
graphics H/ W, data base, networking and / W product 
development. 

Graphics Systems 
Software Architect 

Participate as the lead engineer of a team respon· 
si ble for developing graphics systems architecture and 
demonstrating feasibility of future product concepts. 

Here is a challenging opportunity for you to use 
your background and interest in graphics systems, 
S/ W architecture, computer architecture, graphics 
and networking. 

Come share saili ng on the beautiful Willamette, 
nearly year-round skiing and a host of other activities 
in the Pacific Northwest. There is housing to be found 
-and property, both reasonably priced. We have it 
here... the city life without the bustle, the ulture 
without the crowd. 

We offer excellent health and dental plans a stock 
purchase plan and the most innovative profit sharing 
program in the industry. Join the team-send your 
resume to Iris Fuchs, MS Y6-010, P.O. Box 500, ACI 1, 
Beaverton, OR 97077. 

We are an equal opportunity employer m/ f/ h. 

Tektronix· 

r:()t. Mil Tl[} TO EXCClt [ NCf 

ANALOG 
INPUT 

CONDITION ENAB LE OUTPUT 

X l t H 
V1<200 mV H l 

V, 0 mp > V1> 200 mV H H 
V1> Vramp H L 

Low level on enable also inh1b1ls the 
reset function. 
H == high level , L == low level , X = 1rrele· 
vant 

Table 1: My imµl em entatim1 of tlie 
ADC uses th e last two f1111ctio11 table 
entries. ENABLE is alw ays H(iglr ), a11d 
t/1e mralog input t10/tage is 110/ normal­

ly below .25 X Vee. 

comparator output , pulsing the clock 
again, and so f rth until the com­
parator output changes. If you know 
how many clock pulses you have ut­
put, you know the duty cycle . The 
to tal number of clock pulses in a 
ramp cycle is 128, and the duty cycle 
will be as follows: 

duty cycle = 
number of pulses before com­
parat r switch /128 X 10 

The scheme I'll use in my implemen­
tation of the ADC is to control the 
clock-pulse output and test the com­
parator output. 

Getting back to the TL507C inter­
nal diagram, here are a few remaining 
points to consider. The ADC is set up 
so that an analog input of less than 
200 m V disables the output. This 
level of voltage is considered to be an 
invalid inplit signal. Second, if the 
E ABLE input is grounded , the 
device OUTPUT signal will remain 
high (1). I'll keep the ENABLE input 
permanently active by tyi ng it to V cc-

The truth table for the TL507C is 
shown in table 1. Under nom1al cir­
cumstances , the only conditions 
you'l l be working with would be the 
last two entries, for analog input 
voltages greater than 25 % and less 
than 75 % of V cc­
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•~ tQI' Pl'OIKUC! ,.,y, ••a~ lla~D• M-u.-ott e ...s~c~s~. 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
i'21 «ORT>i LA ..JOLLA AllCNUE 

LOS ANGEL~S. CAll.FOONIA SIOl'.Mti 
1"2 13J (i.56-7)68 C213t &M-'?1-4 

M t;. V•SA ar>d CHECKS ACC:E;?T,f_O 

Circle 34 on lnqu1ry card. 

Electronic 
Circuit 
Analysis 

IX and AC anal;•sis 
Vcry f.,.t, =chino langu•g 
Infinite ClITTJi ts on multiple J"'5StS 
Wor>I case. se1»ihvity analysi• 
Dyn.1moc modi!Kation 
6-1 Nodes, 127 branchrs 

Compare cirn1its 

Log or linear !t""\\'"C'Cf> 


Full file f>andling 

Fn-qucncy rtspons<·. 1Th1.!;Jlitude ar>d p~ 

Compl~to rn.muoJ "ith 0><<1mp!<o< 

rns.ao (rRSDOS) sro.oo 
O'IM 5150.00 

Tatum labs 
P.O. Box 722 
Hawleyville, CT 
06440 
(203) 426-2184 

Circle 452 on Inquiry card. 

GRAPH· PAK 
Fortran compahbfe interac.11...e OIOll•ng 
package base<' on CALCOMP SU\ndarels 
OutpLH 1s to M1c1 0An9e10 01 to pen 
plot er • . .5270 Oil 
(CPI .~ and M1c1osoll For ran-80 required J 

SPRINT 
Hardcopy progrnm ror M•cro;\ngeto 
Oulpul 15 lo I D s Of EPSON grapt,,c-s 
P"n1ers CP •M compahblc 5125 00 

Lobororory Compurer Sy~1ems. In c. 
1:l9 Moin 511eer. Cambridge. MA 0'.2142 
(617 ) 54 7-4 7:l8 
· Tr.utflm111~ o f SCION C.orp 

STATISTICAL 

SOFTWARE 


ELF-Stepwise regression . fac1or 
analysis, correlation coetl1c1ents, cross· 
labs. simple s1a11S11cs. 1-1es1s. ANOVA. 
stepwise d1scr1m1nant analysis. all BASIC 
1ranslo1mat1ons and more S200.00 

TWGIARIMA-Box·Jenk1ns lor 
seasonal anc:I non·seasonal models. 
$300.00. 

EASllAR IMA-Automat1c Box·Jenkms 
program for SIO<:k and commodity traders 

300.00 

All are roe the Apple 11· w1tl1 48K of 
memory. Applesoll ' and DOS 3.3 

V~sa and M~s:erCard iJCCilf)1fX1 

CJU at vmie 


7'4. 7(1~ r;..,'4 
3907 Lakote Rood 
P.O. Box 10114 
Afexendrfe , VA 22310 
17031 960·2587 

Circ le 490 on fnqu lry card. 

r ul to l/Ul eompuler
"W• monriored the ou p . nd .round ab10· 
with a •pe<:1• 111 bull! mar•~!,, rne ltpO . • · " 
lutely no dtopoulJ lhrouf.ac-• P•p•dopouro• 

SN•trton. OR 

lltl 1 OOl. 1001. 

""" 0 "" Orl:..1 
C-10 Cl'°" Ol• &WI 
C-IO 0 1oi:o 

'""'"' D no 
0 t!CC 

0 . .. 
Wlla 

D "" 
0 l-1!1 

C.•t f~llNXllP'-,....W: 
~PP'"!QICllll 12 l~ USO, 
l d'e:f i-41 !.aE..leri~Or:I:"... 
~ll "'QI·• Cl,lilntl QISUUUJ.........
.......... 


"'~ ""'··­C.11: 213/710-1430 

YORK 10Computerware 
llo. 24573 K1ttri~ge SI . 8·4 Cano~a Pai• . CA 91307 A 

Circle 497 on Inqu iry card. 

E-Z SCReen ED•hng w11n 

SCREDTM VERSION 10 

SCREO IS a n~w editor !or CP 1>. 5'Y5Utms with 
memory m~ci:i~a v1dtt0 t1-0ards 

• lmmed1a1c 11low of ehange-s 

• Ms1gnable h.inctlGn oys 

• Blo<:k movo. copy, delele 
• Re·de l.nable CAT form.111 

• Auroma11c BACKUP fe"turc 
• a- SS so CP1M compat•blo OIS 

• W1d lh or 1eng1h 10 255 c'1ra 

PRICE 

S95 • SCRED. tne def1n1uon rou11ne and n'l3r'\u~ I 

$15 • manual only 
( r~lunde(j 1t s.otrwase purchas.ed} 

,,.,. 	 SOFTWEST PRODUCTS 
7()>16 Park MI'S• Way 
SuM 36 
Son Dmgo. CA 9211 1 

Or phc-n• {71-1. 57 1-3217 

WITH SOURCE CODE 

• 	 Common l09ical and ari thmelic p10­
ce<:1ures irn::ludlng a pseudo random 

mJmber generator 


• 	 All stnng roul ines which e~1end PASCAL 
and give lhe capablhly ol advanced 
BASIC 

• Screen handler an<l command line paser 
• 	 Relerenca documen1a11on, U$er Manual 

and source cCXle p1ov1ded 

Send chec~ or money 01der for 595.00 
(CaJ1lornia residents add appl icable sales tax) 

BLAISE 
COMPUTING 
INC. 

1485 171h Avonulf! 

Son Frl'1nc: l1c:o. CA 9412'2 (41.S) 665·471 1 


Ci rcle 58 on lnqulry carcl. 

HIGH 01.IAllTY 

CONTROL DATA 
FLEXIBLE DISKS 

5 	1/4" So tt sec11>1 Price/ 10 

J 'lido/ singtc density •• ..S23.00 
1 side/ doubDo d4tn &ity. • 26.&0 

2 • ld•I dO<lblo don•;fv . • • • •• 33.40 

8 J' Soft s.oc.1or 

1 s ldol singlo density . • . . • •S25.00 
1 • Idol double d<>nsily . •30.00 
2 s.ldo/ double dens.lty • • • . . . 36.80 

Chech, M 0. VISA , M C 

Wr1'~ Cord Numbers, f.r:prro l t0'1 Do t.: 


Add $ 2 00 Hondlmg C~orgo 


(408 /252 - 4210 

'fteativit!/_ _ _
"' U11Limitea1 

Dept. No. BY092 P.O. Box 3304 
Saratoga, Californ ia 95070-1 304 

Circle 136 o n inquiry card. 

Wrtu1 for our 
comp/ate U1t .SAVE 40°/o 

5 1/ 1, Specify •olt , Prlco/ 10 
/4 10 or 16 sec101 

11744 1 •ldelsgl dona . . ....... . . $26.70 
117440 1 oldeldbl don• , . . . 31 .20 
1174 5 	 2 "ldosl dbl """" ........... 38.40 


8" 
Spoclly oolt 

or 32 S&c10• 

#740 1 stdolagl don• ............ 27 .30 
1741 1 9fdo/ dbl deno . . . ... 3 5 .80 
174 3 2 sid..ldbl dens .. , ..•. ... . 43.60 

CHECKS - VISA - M C - C.O.D. 
(313/ 777· 7780 ADD $2 SHIPPING 

LYBEN COMPUTER SYSTEMS 
27204 Harper Ave . 


St . Clair Shores, Ml 48081 


ALJ1tlorltlld Ol•Hltiutor 
1nro,.m..ion Proc:n1-lnig Produd:I 3M 

Circle 261 on Inquiry card. 	 Circle 431 on Inquiry c ard . Circle 272 on Inquiry card. 

http:purchas.ed
http:interac.11
http:S.O...rt
http:Utleme<.nl
http:Otl�l:lrlf.ed


Circle 443 on inquiry card. 

SBC­880 S-100 IEEE STAND ALONE 

SINGLE BOARD 
COMPUTER 

. . 
• I - ' I 

L~~ \t -..-: i 1 ~ 
OJ... • - • -... -··· USES Z·80A(2 or4M Hz) 

H!.llV..{S ft'S2:3} 11',,,...,1..1 •11(1 'S<ol"M I 0 Purl • P•t:>­

17...,11N!H (J..rlu;j A_,11 I I 0·'8600 • P'tog1.MWl1(l lli•l "'•l11 r OUR fRI Cf 
"'ii lrtti"" • Of! 8o.11 E1 E11RO M • II( ()n B<>.1r<1 -t.LM

,.......,,..,...,,,M,.., "'"""ug s29coo 
CABI.£ S25 00 iJI 

FDC·l S·100 IEEE 696 

FLOPPY DISC 
CONTROLLER 

USES W D1795·02 
fEAT\JRE~ S1.11• nr 1n...., d•iiil•l 'lol'P~~IOI • '12C.PM e..,. ror SOC2J~ ifl'(j 

HX.·t • °'11.fl~<71t'l'5' • Q!B in•..rmu••t • Slt'Olll-°-" OUR PRICE 
r..., .,"'<", ~ ir'l'!Jttl"f111..:1 • Stl ._.,,,, DO f..Qfm.oJ& • D•9lUf 

i'!t!WlllJI C~ilf•.,lhflf\ Aud"'°""1 MIO l et.ll!d s32coo 
CABLE. . S35.00 iJI 

S-100 IEEE HEAL TIME 

CLOCK CALENDAR 

FEAT1J AE5 P1rfll11I JIOf'I • 51f1.:tl 

P!"w'I • f.'\Qc i.. (;.1le111\fl • Tw111 1nte• 
'11111 1..,,ro • B-SIO\ :X. 10 'Ul ltHllhoC 

s195°0 

OP'T · I A..11b 'P•,.IL•I Sr•· '" in<t rim..., $59 DO 
.. oo 
39 DO 

$2000 

- OPT-2 Addto Ooclo. (:.il1111i39il 1rr... t1 , .....,.,, 0!11- I i 

OPT-l l\1k11 !ISA X·10 ll"h11!Ko1 tnlt.dil hr.•~-! . 71 
P~ Cabko &Jo oo S•r,,. c..... 

HIGH QUALITY S· IOO 

MAIN 
FRAMES 

J Models 10 Pick From 
J[Al'tJll ES fo-ct-LJ A­ Cool1n1J 

• DB·15 Cv 0 Q•JO I HS\<UC .i :i~ •'o<! 

1"1 ,.""'"~ ~Pflt\ l•:.t !,\ . ,, 8 °'~ 0r.... , 
MF- +w•11"1 B Sluts $45000 
MF+ MO w.18 5 10 t an11 P-OY.r-"' r SIJl)()IV 101 5 ' • o.,...,~ §50 00 

.,F +OO ,..J,'8 Slult. ... ,.., ~e-r S...1~~1v f,u B [)no.·c~ 700 00 
PMM •dd e o.v11 • "'Pf>lllO rot rtti ' 1t1Hn $ 12 00 

APPL£ II COMPATIBLE ASCII 

:·. ·. ·. ·.·.. ·.: ·. ~ ·e ~·o 
• •••• Ill ....... ..­. --

FULL 
KEYBOARD 
COMPACT SIZE 

f(ATIJA ES ~!<""' Aolll)'oetfvoc l)OO • F.1n 4.SCllC1}do] 

Out;..-IJ • Hogl'\ rl11.• 1t11hr, ilo1 M Qd1l..:Jft0"' U• l •1~,1'"1r.n 
• rll ~-..r Our.;11i.l1­ • C}l-J -Olr lnr.""a11(l•u 

• low Powat Cn"'~"°'...,,, 
Applo II K• vbo11 rd 

OUR PRICE 
sggoo 

TANDON DISC DRIVES 
TMI00- 1 s~ . .:.o lrpe: ~ ssoo 
TMJ00-2 5\. 80 Tmc i.. OSOD 
TMl00-3 '5' •- BO lrnc SSDO 
TMI00..4 160 r ,.;ici. 0 500~·. 
TM848· 1 8 Sllr.t llt.J E SSDO 
TM848-2 g SUMUh f 0500 

2&0K 5248 00 
500< 3 19 00 

!i()()K no.oo 
1 000~ ·~·oo5.(JQ~ '12400 
1000 . &6900 

EPROM's RAM's... .. ... ,.,., e up 50 U11 
2'7 115 ""' " n~z. [All Ci 11 GP·:lt1~~l ~ 1'0 CALl,.,,, '8'!. U\11 ?t14L-21/0').iS1 ~ ,0 I 10 CALL,.,, ... 

lt2~ CALI 4164 1]0()..i:-.1 1'10 ,•.tr,, (J',lL'"' 

.;;;:;,~~ SUNTRON/CS ca, INC. 
- -- 12621 CAENSHAW BOULEVARD 
~~ HAWTHORN,~N'f'.~IFO~~~ ,:?~.~ 
~ S'TOREHOURS ~1UUMV H)00.lnltu'j001..,. 

1N C.A.Llf"ORNU\ O UTSIDE CA1.1rollr.tlA fOLL f! JI E:t 

{213) 644-1149 1-800-421-5775 
M •• I OriJ"1 -~1n 1mL1rn 01tJ41r S.10 Sltfl4 "•' Of'l~'I' Or<!t r 0 1 (Pie-(: \ l o 

P.O eox 1S$7 - 0"pt R. •~ll.WTt--IORNE , CA 902.SO. Ulliiti ';OlJI 

'V ISA or M as1nrca1rl llll('.-Ml'l 1n<:lutlt! .i..o .,lll lDn d.at af A drl s' 0 0 
OOl~l)~ltf! ilfl(I r ~•ndlrn'} toa.dc.o1 C~htr;inu'I ru$H;inn r ~ ~~Ji, 6 .1(. l.Uln!I tn 11 
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ANll.LOG 
I NP UT +5V 

+511 

6 SK 

IOK 
6 s ion 

6 

ENABLE ve e 

ANALOG 
INrUT 

OUTPU T 

TL 507C 

CLOC K 

FrESET GND 
B 3 

l 2K l 9K 

l.2 K -6V 

GROUND / 

PINS l . 6. 7, 

s. 9. 10. l l. 
13. 14 ALSO 

MODEL m 
CASSETTE PLUG 

CASSO UT CASS IN 

Figure 9: Three c:h ips make up the ADC circuit that connects to the cassette jack of the 
Model Ill . Tire TL507C is the lrearl of tire ADC. a11 d the remaining cl1ips perform level 
conversion. 

FROM CASSOUT 

JV ­

011 ­

PI N 2, LM 33 9 

411 ­

011 ­

Figure 10: The LM339 comparator changes the 1-V peak-to-peak cassette output 
waveform to a TL507C-compatible level. 

The A-to-D Circuit 
The circui t for the Model III ADC 

is shown in figure 9. The heart of it, 
of course, is the TL507C. The LM339 
comparator is used for level conver­
sion of the Model 111 cassette output 
signal, whi le the 741C is used for level 
conversion to a Model lll-<:ompatible 
cassette input ~ignaL 

The CASSOUT signal. The clock 

input to the TL507C is derived from 
the Model III cassette ou tput. This 
dock input would normally be the 
signal that goes to the AUX input of 
the cassette recorder during a 
write/tape operation . The CAS~­

OUT signal is shown in figure 10. It is 
a 0- to 1-V square wave. 

The dock input to the TLS07C 
must be a t least 2.S V, which calls for 

http:toa.dc.o1
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Prepare Even the Most 

Complicated Programs 

Quickly, Easily! 


WithEZ.COM 
~----

Software Programming Aid • • 

Program logically, conveniently by structure and modularity! 
EZ.COM is an efficient programming too l that drastically reduces total cycle 
time of programming and eliminates the ted ious construction of complex pro­
grams. EZ.COM creates and maintains libraries of program modules. 

• 	 Modules may be as long as 100 lines. Each library 
may be as large as 8 megabytes and may contain 
as many as 16 thousand modules. 

• 	 Modules may be created, transferred from another 
library or from other program source listings. 

• 	 Modules have no format restrictions and may 
consist of coding , tables, description text, dis­
play formats, etc! 

• 	 Modules are filed random access allowing in­
stant storage and retrieval. 

Written in efficient and fast 8080 assembly, EZ. COM produces easily debugged and 
understandable programs faster than any other technique. Many programs may 
coexist in the library in the form ofmodule lists which may then be used to obtain source 
files. Using lists arranged as hierarchical structures, the most modern techniques of 
structured and modularized programming may be used. A library index is available on 
demand along with module catalogs and program source listings. 

El.COM OFFERS THE SIMPLEST TO LEARN, 
EASIEST TO USE FULL PAGE EDITOR YOU'LL EVER SEE! 

• 	 All the special options and features you 'll ever want! 
• 	 All edit features are detailed on an edit help page-a 

key stroke gets it and a second returns you to your 
original place. 

• 	 A spooler is provided for listing while you are editing. 
• 	 Useful for nov ices or experts. 
• 	 Easy to use, easy to learn & fast. 

GOOJ PROOJ? You can bet on itl An OOPS Key is provided to 

back out of any situation . Syntax edit is performed on the way in ; all commands wiH be 

grammatically correct. RESET at any time , the fi les are protected. 


For $195 we' ll send you the program along with sample files and The ~oftwarehouJe 
reports on an IBM format B" single density floppy, and an instruction 
manual you ' ll find to be an invaluable programming aid. Or, send $35 1542 W. Pepper 
for the manual alone (later applied towards your purchase of the Mesa, Arizona 85201 
program.) $5.00 will bring you a program description with sample 
modules and reports. 	 or Call (602) 969-1430 
·Requires CPM, 48 K RAM, at feast one disk, and the dumbest of terminals . 

~~ 
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GROUND+ sv 

0 0 0 0 0 0 0 0 0 0 

0 

0 

0 

0 

0 

0 

330 

0 0 

0 0 

0 

0 

0 0 0 

0 0 0 

o~ANALOGIN 
0000 o I 

0 ~GROUND 

a I GROUND 

0~-6V 
r:YO o I 

0 

0 

0 

0 

0 

0 0 0 

RAD IO S"ACK 
27 6-1 7 5 
EXPERIMENTER 
SOC KE T 

WIRING DIAGRAM 

CA SS OUT CASS IN GROUN D 
-....,...- - - __) 

TO CllSSETH JACK 
ON MODEL W 

Figure 11: Tlie simple and inexpensive ADC is constructed 011 a Radio Shack 276-1 75 
prototype bom·d. 

some level conversion of the 
CASSOUT signal. The LM339 ac­
complishes this by comparing the 
CASSOUT signal to a voltage of 
about .25 V at the junction of the 
6.8k-ohm and 330-ohm resistors. The 
output of the LM339 is shown in the 
figure; it is identical to the CASSOUT 
signal except that it has a greater 
voltage swing. 

The CASSOUT signal is the clock 
for the TL507C. Each pulse will be 
(arbitrari ly ) set to a width of about 
200 µs . The counter in the TL507C 
changes on the negative-going por­
tion of the clock pulse . A complete 
ramp will requ ire 128 clock periods. 

410 S.pt•mb.r !962 © BYTE Publlc•MM> lnc 

The CASSIN signal. The cassette 
inpu t circuitry in the Model Ill 
responds to a negative voltage level. 
The output voltage of the "open­
collector" output line from the 
TL507C swings from about 0 V to 
about +s V and must therefore be 
converted to a waveform that swings 
both positively and negatively. The 
741C accomplishes this by comparing 
the output voltage with 1.2 V at the 
junction of the 3.9k-ohm and 
l .2k-ohm resistors. The output of the 
741C follows the output or· the 
TL507C as shown in figure 8. 

Other connections. The ENABLE 
input of the TL507C is tied to +5 V, 

making the chip always active . V co is 
not connected. RESET is tied to 
ground. The counter will be at some 
meaningless value when power is first 
applied but thereafter will repeat 
modulus 128. The ANALOG INPUT 
is tied to ground. 

Constructing the ADC 
The ADC circuit was built up on a 

Radio Shack 276-175 prototype 
board shown in figure 11. The proto­
type board has two bus columns for 
power and ground on the left and 
right sides of the board. There are 
two sets of 23 rows used for connect­
ing integrated circuits (!Cs). 

The figure is meant as a general 
guide for interconnections; use the 
logic d iagram of figure 9 as the 
definitive circui t. Solid lines in the 
construction figure represent solid 
bus wires; these can be routed under 
or over components. Note the keying 
of the IC chips. Pin 1 on all chips is at 
the upper left corner. 

After the board has been wired up, 
recheck the wiring and prepare the 
power cables. The two wires on top 
go to a +s V power supply . Radio 
Shack has an inexpensive +5 V kit 
(277-125) that you can use for this 
purpose. 

The -6 V wires on the right side 
should be connected to the - 6 V sup­
ply for the 741C. You may substitute 
a + 6 V battery in place of a large 
power supply with no problem as the 
741C will draw negligible amounts of 
current. The positive lead to the bat­
tery or power supply attaches to the 
ground bus of the prototype board. 

The three leads on the bottom go to 
the cassette-input jack on the Model 
Ill. The proper pin numbering is 
shown in figure 9 and has been dis­
cussed in a previous article (see "A 
Po(r)tpourri of Ideas" in the April 
1982 BYTE issue, page 158). For 
testing purposes, simply clip test 
leads to the existing Model III cassette 
cable as shown in figure 12. 

The two leads for the analog-input 
signal connect to the voltage to be 
measured. A simple voltage divider, 
which uses one lOk-ohm potenti­
ometer and a lOk-ohm resistor, is 
shown in figure 13 . 
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A BARD DISK COMPUTER AT 

A PRICE THAT'S BARD TO BEAT. 


$5,995 


RTI INTRODUCES ''THE COMPETITOR'' 

e M icro·com putcr : Produced by ADOS 

l'>Wed [lg ta $ysters t1c. .a s u b s id ia ry 
o[ NC R 

e P U: 5M H 7!. 085A-2 

• 	 HA 1: 64K Bytes, purity protected 

• 	 DI K: 5 Mep;u hytc formnued 5yj" 
HARD DISK 

• lini · F lopp_v : SOOK B_vlt'" form atted 

e li\P T / 0 ·1·p 'T POHT : 
- Serial por t - console lc rm inal lb idirectiomll t 
- Serial port - communicut io ns up to 9600 baud 

l:: \'c rything lis t t>d uht"·c . . . (l n ly :$:,.~nl:, ~ 
"Thl' o mpetirn r" i ~ ;m in ll'grn t• ·d ~.\'"t l'm . \\' l•ll· supponed . 

with hard-disk Hild fl o pp~· bHCKU fl !hat will run Cl' ' ~I 
su ftw:.1re in L1 Jn rg-e Vti ril"l)' u ( busi nL'S"'i applica t ion~. 

\\-... cn ll it "The Competito r" hccau~c it is pr iced lo\\ er 
1h .. n many kit s a nd hobby·g rad e product". yet o ffers m nrt· 
fL·alltr ·s. mor(' rt·li nbili 1y. m ore su pport . 

\\ ' ith it . you ctJn sllor t s m a ll -hut not fl)(l ~mal l. You 
cu n run accoun t ing I which u s uu lly re<1uirc · hur<l di sk I. 
1nvemor.\'. A/ R. A/ P. word p rocessin g. mailing Ii ·ts. bill­
ing. hudgNing. a n d mor<.'. Plus. you ca n t> sp,md by adding 
mult i-usp r ca p«bllitiC'S (up to -1 ll'l'm111n ls1, more disk 
t'Op(tt'ily ( 10 mc,.ubyt<'s). ndd itinnnl IL·\~I memory (in 
1; 1l< H i n crcm rn~s), and o s C'c ond pnnter. 

For \'Our mini mu m s\'Sfl' m . vnu will nc!'d a CHT 
LL' rmi 1{a 1 und a printer. 'whid 1 ,;r,, prkt•d L' XI rn . 

- /:{b i pnrnltcl port - Ce n l ronics lypc printe r 
- 1:1 b il puroltcl port - Letter Quality pri n ter 

• 	 ' c rv ice 1t \' a ilable Lhroug h th e N H 
Corporation na tionwid e and worldwide 
ne twork 

e 	S t nndard oflware: 
- 1\I UOi <CP/ M Compatible muh.i-w king 
operuti n~ syst e m I 

- BASIC inte rpreter (Micro ofU 

e Dimens ions: 15; " W x 15\,1 " D x IF " H 

• 	 \\'ciirht: :15 lbs. 

Tcrmin nl: AODS 
Viewpo in t - S6 :1!l. 

• :-l o\'ab le keybon rd 

• ~l j ·n>· tt.-ch nolo,t:y 

• . 	cree n-ti lt & Gl;ir"­
rcducing: filter 

• t> Built -in in terna t ional 
~ hu ruc c c:r ~t· ts 

Printt•r: l<'nlronic~ Model 7:J9 - SG.rn. 

• 111 qJi. 16.-; cpi and dongnted print nl " <pet•d of 100 cps in t he 
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FROM 

CASSETTE 

JACK MODE L ill 


,,,.,---- CASSETTE CABLE ASSEMBLY 


.....__GRAY L EAD 
WITK SMALL PLUG 

\.___CLIP KERE 
FOR "CASSIN" 

Figure 12: The existing cassette cable for the Model Ill may be used lo co1111ecl Ifie ADC 
lo the computer system. Three clip leads cori11ecl all signals. 

- 9 VOLT -=­ TRANSISTOR 
•BATTERY 

10 K, 
114 ¥1 
10% 

!OK 
··---< PC BOARD 

POTENTIOMETEROUTPUT 

0-d5VOLT f 
Figure 13: Tlie ADC may be tested by a 
sinrple voltage divider made from a 9-V 
transistor battery . a lOk-ohm resistor, and 
a lOk-o!rm printed-circuit-board poten­
tiometer. 

fixed-width clock pulse of 200 µ.s. 
OUTCLK outputs one complete 

clock cycle to CASSOUT. The 
cassette toggle is first set one way by 
output ti ng a 2 to port hexadeci mal 
FF. DELAY is then called. ext, the 
cassette toggle is set to the opposing 
voltage level by an output of 1. 
DELAY is called again. 

The TSTIN subroutine is called by 
the main CONVRT program to test 
the state of the CASSI line. The 
state of CASSI is returned in the Z 
flag; Z is set (Z) if CASSIN is 0 or 
reset (NZ) if CASSIN is l. 

TSTIN a lso tests a "time-ou t" 
count in the DE register pair. The 
cou nt is incremented; after 65,536 
times, it will recycle to 0. When that 
occurs, T5TIN resets the stack and 
returns control to the calli ng (BASIC ) 
program . Time-out occurs when 
CASSIN does not change state within 
a reasonable amount of time, and it is 
indicated by returning a count of -1. 

The main driver portion of CON­
VRT implements the logic shown in 
the flowchart by calling TSTIN and 
OUTCLK. At the end of CO IVRT, 
the count of clock pulses is held in the 
HL register pair and returned to 
BASIC by the standard return of "JP 
OA9AH," which returns the HL 
regis ter conten ts to a BASIC variable. 

The assembly-language version of 

ENTER 

YES 

8 BITS ARE 
SUFFIC IENT 

YES 

RETURN 

NO 

OUTPUT 
CLOCK 

0 - CNT 

Figure 14: Tlie ADC algoritlim is straiglr t­
forward. Starling from a known condi­
tion , the casset te input is sampled and tire 
clock pulses are counted until tire analog 
input voltage falls below tire ramp 
voltage. 
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The Software 
The flowchart in figure 14 shows 

the basic scheme for measuring the 
duty cycle by counting clock pulses. 
The CASSI signal is read fro m bi t 0 
of 110 port hexadecimal FF. This bit 
is a 1 when the analog input voltage is 
higher than the ramp voltage. 

If the input is a 0 init ially, the ramp 
vol tage is higher than the analog in­
put voltage. In this case, clock pulses 
are output (via CASSOUT) until the 
input bit goes to a 1 (i.e., the ramp 
voltage is lower tha n the ana log input 
voltage) . 

If the input is a 1, clock pulses are 
output unti l the ramp voltage rises 
above the ana log input. At this point 
a count is set to 0. The maximum 
count will be 128, which can be held 
in one byte. 

Now, clock pulses are ou tput until 
CASSIN goes to 1. The coun t is in­
cremented for each dock-pulse out­
put. When CASSI goes to 1, the 
ramp voltage has fallen below the 
ana log input vol tage. 

This algorithm is implemen ted in 
the assembly-language program 
shown in listing 1. Three subroutines 
are used: TSTlN, OUTCLK. and 
DELAY. 

DELAY simply causes a pause for a 
fixed amount of ti me, about 200 µs . 
It's called by OUTCLK to crea te a 
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Listing 1: The A-t~D .
1
,nuer.sion program for the Model /II , w liich implements the algoritlinr for measuring the duty cycle by count­

ing clock pulses. 

7F00H ;CHANGE THIS AS REQD7 00 12>0+00 ORG 
r 12)12)110 ;******************************************************** 

:' 0121120 ;* A TOD CONVERSION PROGRAM FOR MODEL III * 
1210130 ;* INPUT: NONE * 
¢0 140 ;* OUTPUT:CHLl=CONVERSION COUNT OR -1 IF TI ME OUT * 

1 
I 1Zl1Zl15IZI ;******************************************************** 

7F0IZI 11000~ j2ll2lf 60 CONVRT LD OE,0 ;TIME OUT COUNT 
7Flll3 CD2E>.,7.pl· , 1Zl1211 71Z1 CON005 CALL TSTIN ;LOOK FOR 1 
7F06 200A' I(' IZHZl 1 80 JR NZ,CONIZl20 ;GO IF 1 
7F08 CD3E?.7F\ , ,!2)0190 CON© 1QI CALL OUTCLK ;0, WAIT 'TIL 1 
7F0E'· CD2e~7Pi ; \, .llifll200 CA LL TST I~~ ; TEST 
7FQIE 28FB 'r, I' ~0210 JR z,cON010 ;GO IF STI LL 0 
7F10 1BF1' } .,' 12l.IZJ2212l JR CON005 ;RESTART 
?r-12 co:m7F ' !2l0230 CON02IZI CALL OUTCLK ;NOW LOOK FOR 0 
7F1 5 CD2E\7f,: IL j2112l241Zl CALL TSTIN :TEST 
7F18 JI!...-:·0Fs' ~ I,..: rn0 4-=·s0 ' NZ1CON020 IF STILL 1t · ~ , ,..., · JR ;GO 
7F1A 2 10000 . ' :•· jZl02 60 LD HL,0 ;INITIALIZE CONV ERT CNT 
7F1D CD2El•7F ';' IZllZJ2712l CON030 CALL TSTIN ;NOW LOOP 'TIL 1 
7F2ti! 2006 . I \ :{£'l02s0 JR NZ 1CON090 ;GO IF 1 
7F22 CDJe;7f ~ l.2l,IZl290 CAL L OUTCLK ;PULSE 
7F::C:5 23 I· ~ flltZl300 INC HL ;BUMP COUNT 
7F26 1 GFS r ~031!21 JR CON030 ;TRY AGAIN 
7F28 C39A0A ~0320 CO NllJ90 JP 0A9AH ;RETURN WITH ARG 
7F2B 13 ~ f: 1Zl0330 TSTIN I NC DE ;BUM P TIME OUT CNT 
7F2C 7A ~' jZl0340 LD A, D ; TEST FOR DE=f2l 
7 F-"2D e.J · '~ ~0350 OR E 
7F2E 2 006 !: {210360 JR NZ, TST0 10 ;GO IF NO TIME OUT 
7F30 2 1i:--FfF 1Zl0370 l_ D HL, - 1 ; SET ERROR FLAG 
7FJ3 F>(lp DE ;RESET STACh 

I 

Dl I ,!Z10380
7F34 18F:2 ~0390 JR CONIZl90 ; RETURN 
7F36 DBFF ; ~0400 TST010 IN A,(0FFH) ;READ CASS IN 
7F38 E601 f 1lll0410 AND 1 ;GET 151Zl1Zl BAUD BIT 
7FJA C9 t ' j21 0 Lt20 RET ;RETURN 
7FJB LD A,2 ;(>NE WAYg~~~ f: . 1 ~~:~~ . OUTC LK
7F'JD OUT rnFFHl, A ;OUTPUT 
7F3F CD4A7~ j2l0450' CALL DE l_AY ;DELAY ABOUT 200 MICS 
7F 42 3El2l1 ~121460· LO A, 1 ;OPPOSITE WAY 
7F44 D3FF .1Zlfll'+70 OUT (!ZlFFHl ,A ;OUTPUT 
n - 4 6 CD4A7 f-· ~0480 CALL DELAY ;DELAY 2 00 MICS 
7F 49 C9 /. ,00490 RET ;RETURN 
7F4A 06 19 ! ,00500 DELAY L.D B125 ; ABOUT 2 12lCZI MI CS 
7F4C lfZIFE j21051~ DEL010 DJl'JZ DEUZl1 l21 
7F4E C9 I 12)052 RET ;RETURN 
0000 1· {?1053 J END 

u'!l·; IZl00 T·:d: a+i] f' r·:-. :·r· ~. .'· 

CONVRT e~e t1~? ?t 
1
'locatipn hexa­ cated upon a + 5 V supply for Vee. V =( +3.75) - (CNT - l)•0.01953 

decimal 7FOO .ps~jng ·2 .shows a The iteration count is displayed in the 
BASIC driverf prpgra,m that ca ll s middle of the screen along with the and th is value is calculated and dis ­
CONVRT anqia~~o 'Jncorporates the voltage value. played on the screen . 
machine-langu g~ ·rnde of qoNVRT When Vcc i exactly +5 V, the 
as a series o~ D .'T4 t atemert values. a ll owable analog input can be +1.25 Using the ADC 
The code is tn ,ol'i:'e~ to the hexadecimal V through +3. 75 V, for a total range Connect all power leads to the 
7FOO area .b eftnr~ x~cutioJ of the of 2.5 V. Because there are 128 steps, ADC and tum on the +5 V and - 6 V 
BASIC prograi\-{ · • each step represen ts 2.51128 V, or DC. Make the obvious "smoke tests"; 

The BASid 4~iY.~f. for ·ONVRT about 0.01953 V. The actual voltage none of the chips should fee l hot to 
converts the koun returned from read from the analog input is ex­ the touch . 
CONVRT to 4f Hflge level, predi- pressed as: Connect a volta·ge source to the 

• I (•~lo I 
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16 Bit 8086 Multi-User Microcomputer System 

$7595 ONLYFORMP/M-86™

FOUR ~~~~~ - $1899* 
USER PER

SYSTEM USER 

1/2 MEGABYTE
THE OF MEMORY 

TWO 8 INCH D.D. 
FLOPPY DISKSTEC 86M 

STANDARD FEATURES 

16 BIT 8086 CPU - Processor performance is the most critical element in a Mul ti- User System. Speed, power and the increased 


through pu t of ou r 16 Bit 8086 CPU are just a few of the reasons why our TEC86M Multi-User Systems really perform. 

112 MEGABYTE OF MEMORY - Th esecond most importan t fac tor which affects system performance is available user memory. Our 112 


Megabyte, four user system gives each user wel l over lOOK Bytes of memory, eliminating program size compromises which 
lead to poor Multi-User system performance. 

MP/M-86"' COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for 
MP/ M-86,,.". The MP/M -86'~ Operating System is available sepa ra tely fro m Tecmar for $600. See Software Options listed 
below for important MP/M-86™ features. 

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk 1/ 0 interrupts to MP/M-86"", allowing fo r max.imum system 
performance in Multi-User operation. 

TWO 8INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 
double sided floppy disk drives and Winchester drives. 

FOUR SERIAL USER PORTS - Four seria l user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 
MULTIPLE PARALLEL PORTS - Pa ra llel ports are provided for operating printers as well as other parallel devices. 
EASILY EXPANDABLE - The modular design of the Tee 86 and Tee 86M assu res you of continued systemexpandibility. All options are 

easily field insta llable. Availab le options include: Memory 64K and 256K, additional users, double sided floppy disks 
Winchester 31 Mega byte hard disk, terminals, and printers. 

ATTRACTIVE DESKTOP ENCLOSURE . Tecma r Single and Multi-User systems come in your choice of an attractive desk top enclosu re with 
wood grained side panels to blend nicely into your office surroundings, or an ind ustrial quality cabinet for more hostile 
environments. Rack mount enclosures are available as options. 

ONE YEAR WARRANTY · Tecrnar Systems are fully assembled and thoroughly tested. All Tec mar Components carry a full One Year 
Warranty. 

SOFTWARE OPTIONS 
MP/M-86 'M - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FI LE ACCESS -Files 
may be accessed by mul ti ple users, each read ing and/ or wri ting the sa me file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAM PING - Fil es contain creation, and modification Times and Dates fo r ease and accu racy in determining 
the latest or most use fu l file versions. PR INT SPOOLER - Files may be submitted to the System Spool file fo r pr inting. This frees the 
user terminal to con tinue operation during the ind epe nden t printing function. 
LANGUAGES - BASIC-86'w FORTRAN·86'M PASCAL-86™ CBAS IC/ 86"' CIS-COBOL™ PASCAL/ M86™ FORTH 

* NOT INCLUDING MP/ M-86 and User Termin als. 

OTHER FINES 100 and APPLE PRODUCTS AVAILABLE, INCLUDING: 
ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Chan nels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, 1/0 Boards 
64K/256K Memory Boa rds, Real- time Video Digitizer and Display. Complete Systems also available for Data Acqu isition, Video 
Digitiza tion, and General Purpose Applications. 

REQUEST OUR CATA.LOS FOR COMPLHE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 

DEALER INQUIRIES INVITED TECMAR, INC. 

INC. 
23600 Mercantile Rd

• 
• Cleveland OH 44122

• 
(216) 464-7410 
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CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES INC., 148 Front Street West, Suite 485, Toronto, Ontario M5J 2l7 [416) 598-1046 
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Listing 2: A BASIC driver program that calls tl1e program CONVRT and incorporates the rnac!1i11e-language code of CONVRT as 11 

series of DATA statement ua/ u('s . 

100 ' MODEL III TL507C A TO D CONVERSION DRIVER 
1 11Zl DATA 17, 0, 0 , 205 , 43,127,32 , 10 , 205,59,121,205 , 43,127,40,248 
120 DATA 24 , 24 1 ,205,59,127 , 20s,43,121,32,249,33,0,0,205,43,121 
130 DATA 32,6,205,59,127 , 35 , 24,245 , 195,154,10 , 19,122,119,32,6 
140 DAT A 33 , 2ss , 2ss,209,24,242,2 19,25s,230,1,201 , 62,2,211,2ss 
150 DATA 205,74 , 1271621 11211,255,205,74,127121Zl116,2S,16,254, 2 01 
160 FOR 1=32512 TO 32590 
170 READ A: POKE I1A 
180 NEX T I 
190 DEFUSR0=&H7F01Zl 
200 CLS : I=0 
210 A=USRIZIC0> 
220 IF A=-1 THE N PRINT @ 5 12+20 , "0UT OF RANGE II : GOTO 210 

231Zl I=I+1 
24 1Zl A=<.75*5 )- (A-1)*(2 . 5/128) 
251Zl PRI NT @ 51 2+21Zl 1 I1I NT<A*11Zl0l/100;" " 
26tzl GOTO 21 0 

anrlog input, which can be the ci rcuit 
shown in figure 13 or simply a 1.5 V 
battery connected between ground 
and the input lead. 

Connect the cassette leads either by 
clip leads or specially wired cable to 
the cassette DIN jack at the rear of the 
Model Il l. 

Protect the hexadecima l 7FOO RAM 
(random-access read /write memory) 
area and enter the BASIC program. 
Double-<:heck the DATA statements 
for correct values. Execute the BASIC 
program . You should see a slight 
pause as the machine-language code 
is moved from the DATA statements 
to the hexadecimal 7FOO area. The 
screen should clear, and you should 
then see the iteration count followed 
by the voltage value on the screen. 

lf you do not see a conversion 
voltage immediately, recheck the 
power and wiring connections. If the 

analog input is not properly con­
nected, you should see the "OUT OF 
RANGE" message. 

The ADC components and timing 
are n t critical, and if you experience 
troub le, chances are it's in the wiring 
or machine-language code. You may 
trou bleshoot the circuit by outputt ing 
pu lses by the follow ing BASIC code : 

100 OUT 255, 1 
110 OUT 255,2 
120 PRI T@ 512+20,INP(255) 

AND 1 
130 GOTO 100 

This code outputs clock pulse a t a 
very low data rate but one still suffi ­
cient to cycle the ADC through the 
ramp voltages in a few seconds. The 
input should alternate between 0 and 
1, depending upon the a nalog input 
voltage . 

How Does It Work? 
Damn fine! All kiddi ng aside, this 

is one of those projects tha t works ex­
tremely well, thanks to the specifica­
tions of the TL507C chip . The values 
in table 2 show the output obtained 
from various analog inputs. Inputs 
above +3.75 V and below +l.25 V 
are considered out of range, but all 
other inputs are measured very ac­
curately. 

The number of samples (conver­
sions) per second is abou t 6. Actual­
ly, each sample should take anywhere 
from about 2 clock pulses (1 mil lisec­
ond !ms]) to a worst case of about 256 
clock pulses (128 ms). corresponding 
to a range of 1000 to 7.8 samples per 
second. However , the slugg ish 
BASIC interpreter reduces the num­
ber f samples per second to about 6, 
rega rdless of the analog input 
voltage. This conversion rate could 
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• Li gh1 ing Control 0 ·CPU . CommtJrnca· Tne HOMEBAAIN ,.. oo~ra l 15 lota Iv 1~de ' Sef1CJ1ng ~rou1 c~e-ci.: w ill Qi.ld 1 •1)' YO".J ror an• Safety Monitoring 	 11ons. 256 Channel ~1J)dent o t ~·ou1 otior'iGn;:it compU1 r C·as.h1r.q 
INTRODUCTOR REBATE ol ·o··AC Wireless Con­ y(J(Jr comovl.:."r .vilf no: cra~h HOMEBRAtN "" • Appliance Control 	 tro l ltlo tl 'l,I 1ng Y01JI r1Qnl{.o dr·tUllSt)ll)'i'.':. Aller...· 6-8 week s 101 delivery 
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•••••••••••••••••••••••••••••••••••••••••••••• 
No more than? keys all of which mus/ be complete fields 

A FULL COLOR GRAPHIC LIGHTPEN SYSTEM FOR THE APPLE 
THE FACTS: 
I . The Best Low Resolutron Lrghtpen on the Markel 
2. Complete Demo Program Standard 
3. Store to Disk, Recall from Disk. Any Picture Any Time 
4. Hard Copy Prmtout Usrng ASCII Characters to Represent Colors 
5. Keyboard Color Ed1i0r Standard - Erase or Change Any Color Any Time 
6 Easy 10 Understand User Prompls 
7 E tensive Proless1onally Wntten User's Gwde and Quick Reference Card tor All 

Keypress Commands 
8 30-0ay Warranry 
9. You ge1 Lightpen, Disk and User's Guide 

10. Will work on either Black and Wl1tte or Color Monitors / TV Sets 

THE NEEDS: 
7 Apple II or Apple fl . 
2. Firmware Appleso t and 20K or Language Card (48K) 
3. lnterger Version Available (20K) 
4 I Disk Duve 
5. (Op11onal) 80 Column ASCII Printer 

INSTASORT 
THE MOST VERSATILE, POWERFUL SORT 

PROGRAM FOR MICRO'S - PRICED UNDER s100°0 

I. CAPABILITIES 
A C1ea e user delmed 11/e formars cons1s1rng of records up ro I 28 characters long Wiii allow up lo I000 records per /1/e. 

B Allows use1 10 select up ro 7 keys rom t1elds w11hrn 1he record. rhereby au1oma/1cally sortmg /he Ille m 7 different 1· ays 

C. Single irem sea1 ch on any lie)' 

D. Partial listing ot Ir/ according to anv .~ y rn eirhe,• ascending 01 descending order 

E Complete lrst ot 111 accotdrng to any .ke)' rn either ascendmg or ct scendmgorder Tnis means 111ecapabrlrty 10 co 14 dtlfe1ent 


lrs1rngs ol 1h same !tie - 28 drlletent lrstrngs ii you .nclude tne partial lsstrng capab1/1ties. 

F Allows correction ol reco1rt., acldruon and deletion of records 

G. Allows lrmtted Rrrlhmett man1pulatron (/\dc/i/ron Sub11act1on) of selected numenc fields. 
H . Allows user to merge separn1e bW idenrrcally formatted Ii/es to lorm single flle ol up to 1000 records 

I Allows complete listing of lie m the orrgmal order 

J Multrple nested key sea1ches 

K. Complete Prolessronal wrr//en User Gusde included 

II.- HARDWARE LIMITATIONS 	 Ill. SOFTWARE LIMITATIONS 
A Requ11es m1nimtJm of 48K main m morv A .1aximum o I 000 records per 11/e 

B Requr1es 2 disk drives (500 rcco1ds 1 ax [single dens1- B Limiteo' Anthmel1c opera /sons. 


ty ]. 1 000 records ax Iclouble denst11· ]I C. 

C. 	CP.IM Operating System (no possrbility of spflo'tmg keys m/o smaller fields !or use 


as a ke>'I 


•• PRICE QUANTITY AMOUNT ORDER TODAY! •• 
I MAIL TO: I 
I Data-Rite Industries, Inc. I 
I P. 0 . Box 976. Spokane, WA 99210 I 

Include Check 01 one)' Order 
I Payable 10 Da1a-Rrre Industries. Inc I 
I 	 OR CALL: I
1	 1Data-Rite Industries, Inc.1 NA v1E 	 1I 	 Inside Wash. (509) 455-9147 I 

Outside Wash. 1-800-54 1-9001 
I ADDRESS Visa or Master Card I 
I err 'STATE l!P accepted on Phone Orders I 

····································-~·-······ 
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Digita l Voltmeter Screen Value 

< 1.26 OUT OF RANGE 
1.30 1.30/1 
1.40 1.42 
1.50 1.5012 
1.60 1.5819 
1.70 1.69/70 
1.80 , .79/80 
1.90 1.89191 
2.00 , 9912 01 
2 .10 2.091.11 
2.20 2.18/9 
2.30 2.28/9 
2.40 2.40 
2.50 2.48/9 
2.60 2.59 
2 .70 2.67/9 
280 2.79 
2.90 2.89/90 
3.00 2.9819 
3 .10 3.0819 
3 .20 3.18 
3 .30 3.28/9 
3.40 3.37/8 
3.50 3.4719 
360 3.5719 
3.70 3.69 
3.74 3.7315 
3 .76 3.75 

>3.76 OUT OF RANGE 

Table 2: T est results s!row cm excellent 
linearity for analog inµur voltages 
from .25 X Vee through .75 X Vee. 

be "cranked up" by increasing the 
clock -f requency output on 
CASSOUT. 

The accuracy of the conversion is 
unaffected by such system functions 
as real-time-clock interrupts because 
the program coun ts directly each 
dock pulse. 

ADC Applications 
In my project presented in the 

Janua ry BYTE article , I used trans­
ducers to convert light and tem­
perature to voltage levels, which were 
then read by an ADC and input to the 
computer as digital information. 
There are many different types of 
transducers that convert o ther 
physical quantities into voltage 
levels. This simple and inexpensi ve 
ADC can be used to monitor the out­
puts of such devices and send them to 
the Model III for recording and pro­
cessing. In the next two articles of this 
series, I'll look at simple and inexpen­
sive transducers and show you how 
to use ADCs for the Model I, Model 
lll, and Color Computer.• 

http:2.091.11
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NotEven These Guys Can 

Prmni&e l'Almplete Protection 


Does your insurance? 
It' a start ling fact, but most 
homeowners insurance doesn't 
cover home computer with 
busine uses. That mean 
vour valuable in e tment 
could be unprotected even 
wh ile you read th is. Exposed 
to the risks of fire, theft , even 
accidental damage. 
SAFEWARE'"does 
Introducing SAFEWARE. The 
new insurance designed to 
protect your valuable invest­
ment when other won't. Re-

Amount of 
Insuranc e 

I'{! I<> S2.000 s 35 
s ],(}() f.S 5.000 s 60 

$ 5.001-S N.000 s l 'i 
S N.001·S11.000 s 90 

S11.00l ·Sl.Ul(J() S/05 

SJ.1.00 /-SJ 7.{)()(! S/25 

\ bl "'"''I m AL. Ali Al.. 1.R OE. l>C, 
1;A, Il l. Ill, lff. I.A \ IE. ,\I~ \ IT. ~I . SC Sil or llY 

gardless of us , SAFEWARE 
provide' for ful l replacement 
coverage after a low $50 de­
ductible. That includes all 
your hardware, media, even 
purchased oftware. 
For just pennies a day 
You can insure the average 
system for just pennies a clay. 
Find the value of vour vstem 
in the table below' and see 
just how low the price f r 
SAFE\'VARE protection really 
i . If you need higher limits. 
call u tol I free for a low-cost 

• '" : ! I I 

- o • I • ' - .... ' . 
~ - ' • ' • • I • 

---.. ~ ~-

Columbia NationaJ 

General Agency 

New SAFEWARE insurance is 
underwritten by the American 
Dfuggi ts' ln u"rance Com­
pany, and is offered exclu­
sivelv bv Columbia Nat ional 
Generai Agency. Both com­
panies are members of the 
Armco Insurance Group, one 
of the nation's leading prop­
erty and casually insmers. 

I .. • • ­

: • • 

. . .. .. 
• . • . 
-

For immediate coverage 
No matter what the applica­
tion , you can gel immediate 
coverage for your system 1vith 
the coupon below. Mail to: 
Columbia Nat ional General 
Agency, 88 East Broad Street 
Col umbus, Ohio 43215. 
614/224-7235. Or call the toll 
free number for coverage to­
day! 800/848-0598. 

COLrnBIA ~ATIO. AL 
GE"lER.\l AGf..'\C\" 

Zip 

D \'IS-·\ D .ll:istcrCa rd 

Exr 
D Se11d a~J 11i ona l ln form:i1io11 

B\ 
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The Case of the Purloined 

Object Code: Can It Be Solved? 


Part 1: The Problems 

A specialist zn software and high-technology law explains why 
new laws are necessary. 

Three recent decisions of federal 
tribunals on whether object code in 
read-o nly memories (ROMs) is pro­
tectable under the U.S. copyrigh t 
laws show that copyrigh t protection 
against competitive unloading and 
duplication of ROMs is insecure. The 
three decisions suggest that unless 
and until a more satisfactory software 
protection law is enacted, software 
proprietors' exclusive rights to ROMs 
and other important forms of soft ­
ware will remain doubtful. Devising a 
proper software law is not a simple 
matter, however, for conflicting in­
terests pull in different directions and 
accommodation of these interests is 
difficult. 

This two-part article reviews the 
problems in using copyright law to 

About the Author 
Richard H. Stem is a lawyer specializing in 

intellectual property and m1titrust law. As 
Clrief of the Jus tice Department's lntellec tw1/ 
Property Section, Ire tn'ed and s11peroised the 
government's patent and antitmst litigation, 
including the compt1li!r software pa tent cases in 

the Supreme Court. He is now in private prac­
tice in W<1s/1ington. DC, de<1/irrg wit/1 tire prob­
lems of higlr technology and computer soft­
w1>re. Mr . Stem also l11>s tl degree in electrical 
e11gi11eeri11g. 
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Richard H. Stern 

Stern & Roberts 


2555 M St. N.W. 

Washington, DC 20037 


protect object code and other soft ­
ware, focusing on the unloaded-ROM 
problem and using the three ROM 
cases to iJlustrate the difficulties 
faced . The article then comments 
briefly on the unsatisfactory and in­
appropriate protection that present 
patent , contract, and trade-secret 
laws provide for software, particular­
ly o bject code. Next month, I will 
discuss some of the questions that 
would have to be answered before a 
well-considered law on protecting 
ROMs, object code, or other software 
could be written. The conclusion is 
that we can solve the case of the 
purloined object code, but only after 
answering some difficult questions 
about software policy. 

The ROM Cases 
The three unloaded-ROM decisions 

go very di fferent ways, partly 
because of their facts, but at leas t as 
much because of the extraordinary 
difficulty of the legal issues . In one 
case, the court held tha t unloading 
and duplicating a ROM was no t a 
copyright infringement. In another, 
the court held the opposite. The third 
tribunal refused to decide the ques­
tion because it was too difficult. 

The Compuchess Case: The first U.S. 
decision on whether the federal copy ­
right laws protect object code or 
ROMs involved the Compuchess 
hand-held calculator game. When 
Data Cash marketed Compuchess in 
1977, it unwisely believed that it was 
technologically infeasible to unload a 
ROM . Accordingly, Data Cash took 
no special legal or technical steps to 
protect the object code in the ROMs 
of its games. This turned out to be a 
serious mistake. A competitor 
brought a lower-priced knockoff 
game on the market, containing a 
ROM unloaded from the Compu­
chess ROM . This set the stage for the 
first lawsuit over purloined object 
code. (Data Cash Systems , In c. v. 
JS&A Group Inc ., 480 F. Supp . 1063 
[ .D. Ill. 1979), aff'd on other 
grounds, 628 F. 2d 1038 17th Cir. 
1980].) 

The software proprietor lost when 
the trial court held that object code 
was not a "copy" of the copyrighted 
source code, as far as the definition of 
"copy" under the copyright laws was 
concerned. A copy of source code 
would have to be source code, not 
object code, and definitely not a 
mechanically utilitarian device such 



No~
withMlcrofazer 
you canco~ute
whUeyou print. 

Time ~ money. You own o computer 
syslem because you know fhot It 
con save you money by simplifying 
office procedures and reducing the 
lime involved !n payrolls. accounting, 
wo rd processing and those olher 
wonderful things we all must do. 
Tlme rs on important resource which 
should not be wasted. Even though 
your system seems efficient. you 
could be wasting valuable lime ii 
you ever wolt for your printer to 
finish printing before more infor­
mation can be entered info your 
computer. 

NO WAfTING. Now with Micro fozer 
by Quadrom the re wi ll be no more 
waiting. 

The Mlcrolazer Is an inexpensive 
universa l printer/buffer that con be 
used wilh all popular micro-com­
puters and parallel printers.Micro­
fozer receives information lrom lhe 

computer at up to 4000 choraclers 
per second (your computer think.s 
lhe printer Is printing this lost). 
holds it unm your printer con handle 
It, ond then sends tt on to the printer. 
Controlled by a custom LSI, Mlcro­
fazer uses standard centronics 
signals and is powered by the printer 
or an inexpensive external AC 
adopter. Buffering of SK. 16K, 32K 
or 64K is available. 

EASY INSTALLATION. The Mlcrofazer 
is in a small case (3.5" x r x l'). It 
is engineered to be plugged direc~y 
Into the input port ol lhe Epson and 
other similar printers. Installation 
can be completed In less than 60 
seconds. How's that for nol westing 
time! Most other cenlronics cam· 
potible printers can be attached by 
using an adopter cable. 

FLEXIBLE. II you should purchase a 
faster printer later, just unplug and 
odd to your new printer. Changing 
Computers? Mlcrofozer Is not com­
puter dependent. Want to odd more 
buffer? No problem. Microfazer is 

user-expandable up to 64K. No 
other buffers come close in flexibility. 

LOW PRICE. Only $159 for BK buffer, 
$199 (l6K), 5225 (32K) and $299 
for fu ll 64K. SerioHo-Parollel and 
Serial-to-Serial versions are 
available at slightly higher prices. 

QUADRAM QUAUTY. The Microfazer 
was designed with performance 
and re l/ability in mind. With a one 
year warranty, you get Quodrom 
Quality ot osurprisingly tow price. 

ASK YOUR DEALER. If you are 
currently wasting time waiting on 
your printer, see you r local personal 
computer dealer. II your dealer is 
nol currently sleeking Quodrom 
products, hove them call us at 
(404) 923·6666. 

-Q~ 

4357 Park Dnve/Norcross, Ga 30093 
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The Protection of 
Video-Game Displays 

T11is article does not attempt to ex­
plore in depth a different aspect of 
copyright law relating to comp14ter 
programs-the protecHon of video­
game displays. apart from the pro­
grams used to generate them. I will 
briefly touch on the point in this text 
box, but the issues are too complex 
(and too peripheral to those discussed 
in this article) to do them justice. Ac­
cordingly, in a subsequent article, I 
will describe how the courts have re­
cently begun to protect the audiovisual 
images associated wit/1 part-icu/ar 
subroutines in computer code used to 
generate output displays in the v ideo 
monitors of video-game machines. 

A pervasive issue is how close one 
game 's "characters" and "plot " can 
come to that of another game before 
there is an infringement, assuming that 
the second game is not just an un­
loaded-ROM copy of the first. In one 
puzzling decision, which probably 
goes furtl1er tl1an any other, the court 
protected Pac-Man against K. C. 
Munchkin , an enhanced version of 
Pac-Man. In another case. however, 
the court refused to protect A~teroids 

against the enhanced version Meteors . 
Other pending cases involve the issue 
of "speed-up" kits - whether tlie seller 
of a video-game machine can stop a 
customer from puffing enhancement 
ROMs into the machine. 

A few tribunals have been persuaded 
that the video game itself constitutes 
some kind of audiovisual work of 
autho rs/lip, or tl1at the fixed 
subroutines within it do . See e.g. , 
Atari , Inc. v. North Amer. Phillips 
Consumer Elec. Corp., 672 F.2d 607 
(7th Cir. 1982); Stern Electronics, Inc. 
v. Kaufman, 523 F. Supp. 635 
(E.D.N. Y. 1981), aff'd, 669 F.2d 852 
(2d Cir. 1982). The lritenmtional Trade 
Commissio11 seems initially to have re­
jected the argument . but later to have 
accepted ii. Jn this v iew, the copyright 
registration based 011 filing a video 
tape of a play mode perfomiance con­
taining audiovisual image subroutines 
1 through n confers protection against 
performance of any permt1tation of 
any number of the n audiovisual image 
subroutines. 

I find this theory difficult to believe, 
but video-game manufacturers have ir1 

some way persuaded seveml courts to 
believe it . Accordingly, there must be 
something to the argument. 

It should be noted that the argu­
ment, good or bad, would appear in­
applicable to data processing and other 
ordinary computer applications. Video 
games co ntain continuous audiovisual 
real-time output displays made up of 
pemiutations of tfie image subroutine 
displays, such as the explosion image 
display sequence of the Gala:cian 
game, with each part or image subrou­
tine (o r else their aggregate) claimed to 
be an audiovisual "work." But the out­
put of a data-processing program 
would seem to be only a printout of 
tabulated data or the like . ft would 
seem difficult to find anything in the 
data -processing output that cor­
responds to subroutines in the program 
and that could be characterized as a 
"work." The only work of authorship 
in sight, in a data-processing conte.xt, 
is tf1e program itself, not the output. 
Perhaps some pie-chart grapl1ics or the 
like could be considered a work of 
visual or grapl1ic arts. 

as a ROM . In so ruling, the court 
relied on prior cases holding that such 
physical objects as buildings and 
dresses were not infringing copies of 
the blueprints or patterns for those 
buildings or dresses . In addition, the 
court expressed its opinion that object 
code, when physically embodied, is 
not directly or indirectly protectable 
under the copyright laws. Therefore, 
unloading object code from a ROM 
(or, presumably, from a tape or disk ) 
is not infringement of a copyright on 
any form of the program . 

The second point raises a fun­
damental problem with use of copy­
right to protect ROMs, disks, and 
tapes . The copyright laws were 
enacted under the Copyright Clause 
of the U.S. Constitution , which 
authorizes Congress to pass laws pro­
tecting the rights of "authors" to their 
"writings." A program written in a 
high-level language is generally rec­
ognized as a literary work and the 
writing of an author. It meets the 
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general test of being a means of com­
municating ideas or emotions from 
one person (the author) to another 
(the reader, viewer , listener , etc.). 
Perhaps assembly code is in the same 
category. But a program in object 
code is generally unintelligible to 
human beings (the vast majority of 
whom are unable to read object 
code). Probably more important, ob­
ject code is not intended for a reader, 
viewer, or listener. Rather, it is in­
tended to be a utilitarian object - to 
operate a processor in response to 
data inputs with which it coacts to 
produce outputs. The outputs may be 
intelligible and communicate ideas or 
emotions, but the outputs are not the 
object code- they are something else, 
a third thing. 

The problem with object code, as 
the court in the Compuchess case saw 
it, is that it is not a medium of 
human-to-human communication. 
As the court said , 'The 'source pro­
gram' is a writing while the 'object 

program' is a mechanical tool or 
machine part. " The ultimate rationale 
for the second point made in the 
Compuchess case is that the copy­
right laws are intended to protect 
media of human communication and 
not functional, u tilitarian objects . It 
is unclear, however, whether the 
court was talking only about ROMs 
themselves or also about printouts or 
"dumps" of ROMs . The logic appears 
to apply to both . 

The Galaxian Case: The second 
purloined-object-code case involved 
coin-operated video games . A major 
U.S. distributor of arcade game 
machines, Midway, secured exclusive 
U.S. rights to the Galaxian video 
game from its Japanese originator . 
The game machine contains a micro­
processor that combines player signal 
inputs (lever and but ton signa ls) with 
program information from a ROM 
(or several ROMs) to drive the video 
display. 

http:conte.xt


WILD HARE 

AND D ATA GENERAL 


IN TRIUMPHANT 

FINISH~ 


\ 

GREAT NEWS FOR DATA GENERAL USERS: 

Win in the race for productivity by teaming up with language of his choice, like FORTRAN, ALGOL. 
Wild Hare.OurTSS software enhancer makes your BASIC, COBOL, Pascal. Assembler and more. 
system as productive as a rabbit. 

TSS combines RDOS, INFOS®and ICOS compat­
Wild Hare's operating system enhancement gives abili ties with AOS capabilities at a mere fract ion 
Data General NOVA®and ECLIPSP ' users the most of the cos t. 
from their system. TSS allows you to transform 

~ In the race for productivity. Wild Hare gives youRDOS, ICOS (CS / COBOL) and INFOS!!! into ,J/ the edge by multiplying the capabilities of yourtrue mul ti-l ingual. multi -user Time Sharing 
Data General sys tem. So start things hopping

Systems . _>,;t,, with a 30-day tria l run. Remember, slow and 
This state -of-the-art system accommodates ..~-. -~-·· steady could eventually win the race. But it 
up to 26 users. Each user can independently ·~ · takes a Wi ld Hare in the program fo r a tru ly·· :~~
edit, compile and execute programs using the .::: · productive finish . 

{JJ ; 

wild~. hare 

COMPUTER SYSTEMS INC. 

PO Bo> 3581 Bo..,ro ~CO 80307 303.d 9 <l .0221 1WX 910-9 ·~0-2518 
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The Structure of the 
Galaxian Game Machine 

The Ga/axian video-game machine 
has two printed-circuit board5, a 
motherboard, and a piggyback mem­
ory board. The motherboard has a ZBO 
microprocessor. two 24-pin sockets for 
th e piggyback memory board, and two 
character ROMs. The character ROMs 
contain the code for the various images 
displayed on the screen. 

The piggyback memory board has 
five program ROMs and two sets of 24 
pins that fit into the sockets on the 
motherboard. The program ROMs 
contain code for the sequence of posi­
tions assumed by the images derived 
from tl1e character ROM.s and code for 
tlie responses to and interactions with 
tl1e signals derived from player inputs. 

n1e microprocessor produces signals 
for the output video display that are 
derived from (1) the signals coming 
from player inputs and (2) the code in 
the ROMs. 

When Midway introduced the 
game machine into the U.S. market 
and it became a commercial success, 
importers began to sell competing 
versions of the game machine with 
duplicated ROMs. Midway sought to 
stop this by complaining to the U.S. 
International Trade Commission 
(ITC), a federal agency charged with 
preventing unfair acts and practices 
and unfair competition in U .S . im­
port trade. The ITC does so by issu ­
ing orders prohibi ting the importa­
tion of products that infringe U.S. 
patents, trademarks, copyrights , and 
the like . 

The software proprietor sought 
copyright protection on two aspects 
of the Galaxian game's display. Mid­
way filed two video tapes with the 
U.S . Copyright Office, which issued 
copyright registration certificates to 
Midway on them as "audiovisual 
works ." The two tapes showed, 
respect ively , output displays of 
the Galaxian game machine during 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-. 

Gcr~s111111 ·u~itucts !JllUf tf'/m'"um~uter 

witti mllrE JlllWer tti~ri 


ElJEf tiefllrE! 

Give me some examples!What Is MlcroShell? 

• A norma l CPJM prog ram whlch • Run Wo•cis ter or dBaso 11 lrom 
acfds a powerfu l sel of com· an~ dtnk drive(}( u.ser area 
m ands to all pr<Jgrams. n.1nnlng • Save 1he scrnon lrom a pro­
unCl<lr CPIM. gram for later use o r to edl1 

What will MlcroShell do? iruo a rll porL Sa't'e printer o ut · 
pul In a fllo. 

Finds your programs frCJm another drive • Pul commands Into a r;1a and have 
or user numbe1 •• au1 01nat1cally! Save MicroShell supply tho rn to lho pro­
Hme and p retiC'-15 dist< spaco, gram from the hie. 

• Aulomatlc Disk and User Management · 

• Powerlul Redlrec tloo Capability . Send • Ch3ng-a r1oi ic r0Strcll"s prompt 10 soun(J 
scrne:n output 10 a rllo o. pcln1er. Send the be l l on you• t&rmina1 when a pro­
pr,nter ootpul 10 a Ille. Tako program in ­ 91am Is done! 

put lrom o Ille lnsteao of the koyboard. 
 Software Developers - MlcroShe ll 

• Much More • MulUple com moii-nds on e gives you: 

llne, moro powerful and las1er ''submil ' ' 
 • A powerful lJNIX·like dovolopment en­
copobl llly. user-dohnable ~romp! an<1 v lronme111 for CPfM with some 
many mDfe fea1'91res. fea tures 1ha1 even UNIX doesn 'I hrivc1 

Ooalors - MfcroShell gives you: • The Ab-llUy 10 COllOCl Ih a Ou1put a f a 
• Auser· fnentjly ~nte-rtace to the comp-u1er . ptogram In a ril e and ease the 
• Automa1ic e11.oc: u1lon of an appllc.a tlon documentation chore. 


PfOQrarn at s tartup. 

Call or Write Today !

• Self-ru11nlng demonsirotlons ol you, 

favodHl :souwcue packages.. 
 NEW 

Will MicroShelt nm on my compulcr1 
• :Requl1os CPIM 2.2. Available on s·· and M lcroShel l S1 50.00 GENERATION 

5" disks ~ Norlh Star. Hea1h. Apple-CPIM, Manua.1 Ooly S25.00 

Osborn:o, SupetBrain and IBM·PC 
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ORDER LINE 800-368-3359 

(1) the "attract mode" and (2) the 
"play mode ." (Midway did not at ­
tempt to register the source program 
or the object code .) 

The "a ttract mode" of a coin­
operated video-game machine is de­
signed to attract customers. It is a 
short, repeating sequence of a 
simulated game, similar in effect to a 
film loop. It fixes as stored data the 
interaction, on one short occasion, of 
a skilled player and the code in the 
ROM. For copyright purposes , what 
is important is that the attract mode is 
not input-dependent, but fixed and 
unvarying in terms of its total content 
and the sequence in which images ap­
pear. 

The "play mode" of a video-game 
machine is the actual game-play se­
quence, which supersedes the attract 
mode in a game machine whenever a 
quarter is inserted into the machine. 
The play mode display is never quite 
the same twice, after the first several 
seconds, for no two player-input 
signal sets are ever identical. Within 
any total play mode sequence, how­
ever, are certain recurrent subrou­
tines. Any time that an alien insect 
image contacts the image of the 
player's Earth-defender · rocket ship 
anywhere on the video screen, an ex­
plosion image sequence occurs . This 
is a set audiovisual display of the 
mutual destruction of the two images. 
A similar subroutine is carried out 
when a player's missile image con ­
tacts (hits) an insect image. More­
over, if the game has a background 
landscape or a maze on which the ac ­
tion is superimposed, that may be a 
fixed sequence. Games with "charac­
ters," such as a protagonist, may 
have them as fixed sections of code 
stored in one place. 

By way of analogy, to compare the 
two modes for copyright law pur­
poses , consider an ordinary video 
tape of Casablanca. No matter how 
many times anyone plays the tape, 
Rick never gets on the plane to 
Lisbon, he always shoots Major 
Strasser, Louis always calls for a 
roundup of the usual suspects, and 
Rick and Louis always go off to joi n 
the Free French Forces. That is how 
the attract mode operates. Now, im­
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agine an "interactive" Casablanca, an 
art form of the future, dependent on 
viewer input. Sometimes Rick ge ts on 
the Lisbon plane with Ilsa, sometimes 
Strasser shoots him first, sometimes 
Louis arrests Rick, perhaps some­
times Strasser gets Ilsa, and so on. 
But some recurrent subroutines are 
also in this Casablan ca; wherever 
Rick says, "Play it again, Sam," Sam 
will always oblige by playing "As 
Time Goes By" on his piano, and 
after any shooting, Louis will always 
say, "Round up the usual suspects ." 
That is how the play mode of a video 
game may operate. 

Midway claimed copyright protec­
tion against the importers under both 
copyright registrations. The ITC 
agreed that the copyright on the 
Galaxian attract mode "audiovisual 
work" had been infringed because the 
importers simply unloaded and re­
loaded the whole ROM without 
bothering to identify and vary the 
fixed data stored in the attract mode 
portion of the ROM. This caused the 
importers' machines to duplicate or 
perform the very same attract mode 
performed by Midway's machines, 
which was infringement of Midway's 
copyright on the attract mode . But 
the ITC refused to rule on whether 
Midway could also gain protection 
on the basis of the importers' unload­
ing and reloading the play mode 's 
program data (object code) from the 
ROM . (Certain Coin -Operated 
Audio-Visual Games and Com­
ponents Th ereof, ITC Docket No. 
337-T A-87, Opinion of June 26, 
1981 .) 

First, the ITC said that registering a 
video tape of a single play mode per­
formance of the Galaxian game is not 
a registration of every other possible 
Galaxian game performance. Since 
there are millions of possible Galax­
ian play mode performances, allow­
ing registration of one performance to 
confer protection for the entire set of 
possible performances would be the 
equivalent of copyrighting the idea of 
the Galaxian game itself. But the 
copyright laws do not allow games or 
other ideas to be protected as such. In 
short, although the ITC did not put it 
in these terms, registering one com­
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puter run of a program or one output 
display does not constitute registering 
a claim of copyright on all runs , all 
displays, or the algorithm (or pro­
gram) for all runs . 

Second, the ITC said that the 
human player is perhaps a coauthor 
of the Galaxian play mode perfor­
mance or output. The ITC asked: 
Can a work coauthored by a person 
and a computer (the Galaxian game 
machine with its processor, ROM, 
etc. ) be protected by the computer 
owner's copyright? The ITC refused 
to answer this difficult question 
because it believed that the narrow 
basis on which it had decided to 
dispose of the case permitted it to 
avoid the issue. 

It is unfair to duplicate 
object code because 

doing so violates the 
spirit of the copyright 
laws even though not 

their letter. 

The ITC found a way to decide the 
case that made it poss ible not to rule 
on such difficult legal questions as 
whether the program for the Galaxian 
play mode or ROM had been, or 
could in any way be, copyrighted or 
infringed. The importers had all 
copied the attract mode, which was 
protected as a copyrighted audio­
visual work . Their machines could 
therefore be excluded from the U.S. 
on that ground alone. The other more 
difficult questions could, if necessary, 
be decided in subsequent cases in­
volving other video games. (One such 
case is now pending before the ITC.) 

Finally, the ITC noted tha t its dis­
position of the Galaxian case made it 
unnecessary to reach an issue urged 
upon it by the present writer. This 
was whether it was unfair to unload 
and reload program data (object 
code) from a ROM even though it 
was not copyright infringement to do 
so . In the view that the writer urged, 
it is unfair to duplicate object code (as 
the ITC statute uses the term 
"unfair") because doing so violates 

the spirit of the copyright laws even 
though not their letter. Understand­
ably, the ITC may have felt reluctant 
to fill in a gap in the copyright laws 
when Congress had failed to do so . 
Despite its avoidance of many impor­
tant issues, the lTC's opinion in the 
Galaxian case is perhaps the most 
perceptive and instructive one in the 
whole object code / unloaded-ROM 
field . 

The TRS-80 Case: The latest lawsuit 
over object code involves the 
input / output (I IO) interpreter pro­
gram for the TRS-80 microcomputer. 
(Ta11dy Corp . v. Personal Micro 
Computers , Inc. , 524 F. Supp . 171 
[N .D . Calif. 1981 ]. ) Tandy 's TRS-80 
microcomputer includes an I/O pro­
gram stored in a ROM. The TRS-80 
110 program interprets BASIC source 
code into machine-intelligible object 
code. This interpretation process is 
essential to the use of the computer, 
the tr ial court noted, because human 
beings using the TRS-80 cannot 
understand and communicate object 
code, while machines cannot under­
stand (by that term, the court meant 
cannot be directly operated by means 
of) a human-intelligible, high-level 
language such as BASIC source code . 
O f course, the same principle applies 
to the l/O program itself. It, too , 
must be transformed into object code 
before the computer can understand 
and use it. Tandy therefore compiled 
the 1/0 program and loaded it into a 
ROM, which was placed in its 
TRS-80s. This was a ROM whose sili­
con chip's physical pattern corre­
sponded to the object-code form of 
the 1/ 0 program. (Presumably, this 
was a custom ROM, not a PROM, 
but that does not seem materia l to 
copyright ability .) 

Tandy had apparently registered 
the program for copyright as a source 
program. Tandy sued the defendant , 
also a manufacturer of microcom­
puters, when it discovered that the 
defendant had unloaded the ROM 
and was using the program in its 
microcomputers. Tandy 's l/O pro­
gram was presumably copyrightable 
when it was written out in BASIC 
source code or another human­
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Object Code, Piano 
Rolls, and Sanskrit 

Some programmers claim to be able tection to music-box cylinders and 
to read object-code printouts. lt is un­ otl1er mechanical obj1?cts, an extension 
clear, under copyright law, how many of copyright law that tl1e Court con­
people must be able to read a message sidered improper. 
for it to be deemed a copyrightable On the other hand, ii is generally 
"writing" or a "copy." In one case. believed that a book written in San­
now of questionable authority, tlie skn't or a listing of a source program in 
U.S. Supreme Court held that per­ FORTRAN or APL may be copy­
forated player-piano rolls were not rigl1ted , even tliough relatively 'few 
"copies." Tfrns. they were not i11fri11ge­ persons can read t/11m1. Copyright pro­
ments of copyrighted sheet music. even tection has euen been granted to a 
though some persons skilled in maki11g book of meaningless five-letter 
piano rolls claimed to be 11ble to read ''words" intended for use as cable code, 
them as others read ordinary musical where the users were supposed to sup­
staff notation. The Court pointed out ply their own arbitrary me1mings for 
that, in any event, a piano roll is not tf1e "words.'' 
intended to be read like shee t music. Opinions probably differ widely 
Moreover, it noted, extending similar among lawyers as to whetlter intelligi­
protection to piano rolls as "copies '' bility of t!ie message to a large number 
would require extending similar pro- of persons is a requisite of copyright. 

•A si licon chip is a "tangible medium 
of expression" within the meaning of 
the copyright statute. 
• ''The imprinting of a computer pro­
gram on a sil icon chip, which then 
allows the computer to read the pro­
gram and act upon its instructions, 
fa lls easily within this definition" of 
"fixed." 
•Therefore, the copyright laws pro­
tect a program fixed in the form of a 
ROM chip . Unloading and reloading 
a ROM is copyright infringement of 
the copyright on the source program. 

The court recognized that in the 
Compuchess case the trial court had 
held the opposite. But it simply dis­
agreed with tha t court's reasoning 
and refused to follow it. 

The court's conclusions in the 
TRS-80 case about copying ROMs do 

intelligible language. But the defen­
dan t had duplicated the ROM, not 
the source code. This raised the ques­
tion , as in the Compuchess case, 
whether Tandy's or the defendant 's 
ROM chip was a "copy" (as the copy­
right statute uses th at term) of the 
copyrighted TRS-80 110 program. 
The defendant moved for a pretrial 
summary judgment in its favor on the 
ground that regard less of whether its 
ROM duplicated Tandy's ROM it 
was not a "copy" of Tandy's copy­
righted l/O program. 

The court rejec ted the motion, 
refused to dismiss Tandy's complaint, 
and said tha t the case must go to trial. 
Its reasoning was as follows: 

• The statute says that works can be 
"fixed" by embodying them in any 
"tangible medium of expression, now 
known or later developed , from 
which they can be perceived, repro­
duced, or otherwise communicated, 
either directly or with the aid of a 
machine." 

not seem to follow properly. There 
appear to be some gaps in the court's 
logic, which it has filled with unstated 
and perhaps incorrect assumptions. 
The court's remarks about the pro­
gram bei ng "fixed" in the ROM chip 
ignore (1) the statute's requirement 
that a "copy" of the program be made 
befo re an infri ngement can be found, 
and (2) the problems stemming from 
the fact that the statutory definition 
of ..fixed" parallels the statutory 
definition of "copies, " so that the 
various legal problems do not go 
away by focusing only on "fixed." 

SOFTWARE COMPATIBLE MACHINES 

CP/M and TRSDOS 


MOD 111 & CP/M SOFTWARE COMPATIBLE 
DUAL 40 TRACK 5%" DISK DRIVES 
8" DPIVE CONTROLLER 
1 YEAR WARRANTY 

48K ...............$2,233.00 

64K ............... 2,449.00 


OTHER DRIVE CONFIGUR­
ATIONS AVAILABLE INCLUDING 
INTERNAL HARD DISK 

MOD I & CP/M SOFTWARE COMPATIBLE 
DUAL 40 TRACK 51/i' DISK DRIVES 
8" DRIVE CONTROLLER- Hl· RES & 
COLOR GRAPHICS 4 Mhz SPEED- Z80A 
PROCESSOR- FAN 

48K .... ........ .... $2495.00 
96K . . . . . . . . . . . . . . . . 3095.00 
48K without 

Freedom 

Boards 


CP/M CONVERSION BOAR DS FOR 
THE TRS-80 ANO LNW COMPUTERS 
FROM FREEDOM TECHNOLOGY 
INTERNATIONAL 

Freedom Option .. .. $222.00 
Freedom Plus ..... . 444.00 
-adds 16K of RAM 

MERIDIAN 

119 N. 18th Street Phi la., PA 19103CP/M . .. . . .. .. .. .. . 2295.00 

(215)-569·2420
T•n<l~ Corp -TRS-60. TR SOOS D.g•lol Reseortn-CP.'M 
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075... 
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JA 5 
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1•0 
830 

CAl. L 

C.All 

PR INTERS 
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SUPERBRAIN 
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The super pertorming, super 
reliable microcomputer from 
lntertec Data Systems features 
twin double-density 5 1/4" drives 
with 350K or700K of disk storage 
- expandable to 10 megabytes. 
A CP/M• Disk Operating System, 
64K of dynamic RAM and more. 

I!: SUPER 

ii'PRICE 

Because we' re a na tionwide 
dis tributor of SuperBrain. 
CompuStar. and the CompuStar 
10-Megabyte Disk Storage 
System, we ca n offer the 
absolute lowest prices in 
the business. 

SUPER 

SERVICE 

Better yet , we otter you a 

great deal of seNice and support 
because we want your business 
tomorrow as well as today. 
• 	 We'll burn-in your SuperBrain 

for 72 hours before 
we deliver it 

• 	 We'll help with installation 

and configuration 


• 	 We'll repair equipment at our 
service center and rep lace 
modules when necessary 

• 	 We'll fill your software needs 
or ht:<IP you develop your own 

• 	 We'll match your SuperBrain 
with a super printer 

For more inl orma t1on ca ll 609 ·1124·4 700 
or 215 ·629-128 9. To o rder call tol l·trec 
800·257-52 17 In NJ ca ll 609·427·4700. 

Worst of all , the court seems to have 
badly confused itselJ with its meta­
phors. The court speaks of a com­
puter's "reading" or "understanding" 
object code, and "act[ing ) upon its in­
structions," analogously to a person's 
reading or understanding a source 
program or other li terary work . But 
the court mistakes its figure of speech 
for reality. Computers and other ma ­
chines do not read books or tmder­
stand them in the same sense as a per­
son does. Yet , the court's reasoning 
assumes this . Thus, "perception" by a 
machine or "communication" to a 
machine is assumed to be covered by 
the statute. But that needs to be de­
cided, not assumed. The terms "per­
ceived" and "communicated" in the 
statutory definitions of "copies" and 
"fixed" may well contemplate nothing 
of the kind. Probably , the opposite 
assumption would be sounder. 

This flushes out the basic issues in 
the unloaded-ROM cases: 

•whether under the present statute, 
"human intelligibility" is a require­
ment for copyright 
•whether copyright can be used to 
protect objects intended to perform a 
utilitarian function rather than to act 
as a medium for communicating ideas 

Those are the real points of dif­
ference, whether well articulated or 
not, between the two courts in the 
Compuchess and TRS-80 cases, and 
they underlie the issues that the ITC 
considered too troublesome to decide 
in the Galaxian case. 

Protecting Software 
Under Present Law 

If one had to choose only among 
expanding the laws governing copy­
rights, patents, trade secrets, or con­
tracts, copyright would probably be 
the best of a bad lot. But it is a poor 
second to a specific software law 
based on the broader power of Con­
gress to regulate commerce than to 
regulate "writings. " Perhaps the best 
way to understand this is to briefly 
survey the concepts and structures of 
those respective bodies of law, focus­
ing first on how they apply to soft­
ware and then on specific software 
problems that are not dealt with 

sa tisfactorily. The purpose of the 
following overview is to show how 
the structure and concepts of 
copyright, patent, trade secret, and 
contract law relate to the things they 
were evolved to deal with , and how 
they much less satisfactorily relate to 
software. 

What Does the Copyright 
Act Do for Software? 

The three unloaded-ROM cases in­
dicate that the copyright laws furnish 
object code with little protection, de­
batable protection, or no protection 
at all. The present copyright statute, 
despite two amendments, has prob­
ably bungled the protection of object 
code. Despite optimjstic claims that 
"the copyright problem was resolved 
by the Computer Software Copyright 
Act of 1980" and "object code is now 
clearly subject to copyright laws" (see 
BYfE, May 1981, pages 130, 138), 
the reality is tha t "subsequent revi­
sion (mos t particularly the Computer 
Software Copyright Act of 1980) con­
tinues to provide inadequate protec­
tion" (BYTE. May 1981, page 138). 

Copies: True, the 1980 Act con­
tains a definition of "computer pro­
gram" that at least arguably includes 
object code (see BYTE, May 1981, 
page 130). But the Act stops there and 
does not go on to say that unloading 
a program from a ROM or otherwise 
electronically duplicating a program 
(specifically, object code) constitutes 
unlawful copyright infringement or 
the making of a forbidden "copy ." 
That further step is essential to our 
having secure copyright protection 
for object code if the following 
analysis is correct. 

The copyright statute is a maze - or 
certainly a very complex network. 
The copyright sta tute has a key node 
through which every important signal 
must pass. This is the definition of 
"copy." Only a "copy" of a work can 
be protected; only a "copy" of a work 
is an infringement. The statute de­
fines a "copy" of a program or other 
work as a stable, tangible embodi­
ment of the work from which the 
work "can be perceived ... or other­
wise communicated. " The quoted 
words may well compel the conclu ­
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INEXPENSIVE MASS STORAGE 
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GALLIUM IS VERY ECONOMICAL 
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With our Intelligent controller you can expand to 40 
megabytes with the addition of 3 more 10 
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We use proven winchester disk technology to assure 
you of the finest quality disk drive your money can 
buy. The disk drive operation is NOISE-FREE for 
office and home environments. 

GALLIUM SOFTWARE 
The Rom-resident software Interfaces to DOS 3.3, 
Apple Pascal (optional) and CP/M (optional). All 
operating systems remain unmodified so there is no 
need to change anything in your programs to use 
the Gallium-1 o. 
Utilities provided Include programs to copy from 
floppy to Gallium and from Gallium to floppy, format 
volumes, and a demo program to show you how 
your disk can be used. 

SERVICE 
Galllum-10 disk drives come with a 90-doy parts & 
labor warranty. An extended warranty Is available 

XITENSYSTEMS 
16815 Hawthorne Blvd. • 

at extra cost. Gallium disk systems require no 
preventive malntanence. 

SPECIFICATIONS: 
DATA ORGANIZATION 
Capacity (Megabytes) 

Unformatted .......... . .... . . ... .14.4 Megabyte 
Formatted ..... . ................. J1.3 Megabyte 

DISKS 
Number ........ .. ........ ... ..... .... 3 
Data Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Diameter (Inches/ cm) ....... . ...... . . . 5.25/ 13.33 

PERFORMANCE 
Access Time Track To Track (3 milliseconds) 
Disk Rotational Speed . . ................ 3600 rpm 
Peak Transfer Rate ............. .... . . ...... 5 MB/S 

UTILITIES 
Format ...... ..... . ...... .. . ... Formats All Surfaces 
Volume I niter .... .. . .. Initializes With An "EMPTY" File 

A Given Number Of Volumes 
File Finder ....... .... ... Finds All Volumes On Which 

Any Given Flle Is Resident 
File Runner .. ...... ...... Finds & Runs The Given File 

From The First Volume On 
Which It Is Resident 

Partition .. .... ....... Partitions The Disk For DOS 3.3, 
CPM & PASCAL Allocating 

The Required Number Of Sectors 
For Each Given Operating System 

CPM Boot ................ . .. . ... ... Permits Bootfng 
In CPM Operating System 

PASCAL Boot .............Permits Booting In PASCAL 
Connect . . ... .... ........Connects Gallium To DOS 

If Booted From Floppy Disk 

• Apple Is a registered trade mark ot Apple Computer Co. 

Lawndale, CA 90260 • (213) 370-3966 
(800) 421-1947 
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l"ht• 1 J br~1 r~ of Cnmp itr l' r :rnd ln fornrn lwn c1cnt c..­


lkpc. · 111'.1. llh o,,.idc. N.1 . 08075 

h• >lt"> t:L111 mcm hcr:;hip info rm1u ion und applica tion . 


-1504J. ,. \:"< EN D·t..:SI' 11 ·s 
Gl ll> E TO llATA II.I S i·:. 
Jm"•'" .\farun .-\ n C'(C1•.'l l (:n~ 
primer for t)ic I" ) per.1111 h~· 
the wo rld ' bc ,t ·s cl ling 
co m p t11 c r ;ui thor D.00 

697-17 . PRACTICAi. l)ATA 
BAS E ,\\ ,\;\;AC E~ff\'T . 
f d /> r ..r uc'rhach /'11hli</,crr, 
Inc j\ l.lHnprclu.· n)l\'to: to llk 
at lH1,,· w J cal \\ ' l lh cvc: ry­
1h ing from busic· r~•1 uire· 
rne nl r l ;i nnrng ti l fi ne- tun · 
in (!. ;•n t"~ l :, lUH?. d.11 a h :1!\c . 

.inll m 11 i:l1 more S2~ .9~ 

6120. rm: SCll-_,\ 'CE m 
f'l!OG ll \:'\l\11'\C ; . /)a rid 
ri m ·1. C1•m r lc t•· mc1hodu l­
ogy w r prll.g r.11H t.h.·,·clop· 
mc nt Ill ... 11d1 .i n:al "I :1r;; rnJr· 
,1..,1 l1 nn'. <ii Cl1Lrn t1 c\ uf ~ma ll 
l:..rngu.tgc 1rnd 111'.HC. Sofl · 
.:.wer 19.811 

53ft77-2 . 110\\ TO lll"ll.fl 
YOL'll O\\ ' '>; SEl.F·f'RO­
(; I{ ,\\ 1\11 \ ( ; llOllOT I 
ROBOI l\TE L LI · 
G E '\ C I' . \\ ' I T 11 
EXPEll l \ l Ei\ I'S. fJa ,.1d L. 
/1 1.•1 ft' rnwn T~~· o bno J.. .,· 
11/m/i (nltnl 1H : of' rrwr J 
hool. .1 · · 29.911 

........._..,- ........ 

.-..-..tv) ••l4" A-.t.•·11.-uh 

732H . Q F, U EIN G 

T ll EOIH' : A Prob lem Sok 
 J(195 · l . IH'll.D PflO­
Ing Ap11routh . l ..:o nurd (iur· GR -\\ I 11-:Cll'\IQL ' ES . 
,,..,._Covers S1ochas1ic, ~far­ J11lrn f..i. /lit ~. Pn"·1dcs " kdv ;wd Pnis.~o n processes. fr~un c\q1r~ for thf? de s. i.e,n. 
<JUCU c >1 ruc1U rc . clisciplinc . de-e l o~ mcnt u nd 1mpTc ­
lengt h ;rnd mo re . $21.95 mcn1a11u n o f .·\ u1o r1 1.lt1c 

So r.""' re Gcnc r.ttinn S v~ ­
lcm>(,..\ S( j S I Co111111 <1< ] 0( 
I (Htr 3 hooJ..·.~ S!9.95 

4 Good Reasons to Join 
1. The Finest Books. Of1h c hundre ds cif boc•ks suhrn 111cd w us 
each yt..: :1r. o nl . the ve ry_ flue \ ! a rc ~clcc:tcd nnd o ffe red , ~'"1 o rc· 
over. ou r book> arc ;1 l w ;iy~ of equa l quati 1y 10 publi.<hcrs 
cd 111 on.s. ne ~·"r e-conom v cJ 1uon!l. 
2. Big Savings. In ndJi 1i o11 10 gc llrni; e ither the Encycloped ia 
of C~~1pu1cr Scie nce for S3 .00. o r 3 bou ks fo r $ 1.00 each whrn 
you JOln. yrnJ kee p s.~t v ing St1 bs.1a n11 ;1 ll ). up h1J~ ;m J occa ..,w_n ­
a l l)' C\'Cn mo re . ( l· o r example. yo ur tol"I <;1Y 111 g' a.> a tna l 
mem ber. indu-1..hng th i.:. irHrotlm: lo r' o ffer. ..::;-rn c~1 'l ih be p\·cr 
SQ';;. Th;i t's like ge lling eve r)· o th e r book free ') · 
3. Bonus Books. Also. you ,\,il l immcdiatclv llct-ornt· el igible ro 
participa te in o ur IJonus Buo k Plu n. \li.'1tll s;;ivin e, ~ up 10 7(Y} off 
rhc pL1hl ishcr~· price.<. ­
4. Convenlenl Service. ,\ 1 3- 4 woe k imcrva ls ( 16 rimes per 
vcor) yo u wil t rccc iw 1hc lfook C lu b New~. dc, cribin i; 1hc Mai n 
~ckcriun ond Alre rnar e Sdcctiom , togcrher wi th " uo1ed rc rl\ 
i;:ird . If yo u w;1n1 1he Mai n Sc lce1io n. ao nothing ilnd 11 wi ll Qc 
si;:nt to )'OUauroma tic~ lly. If you pr~fer un othcr s.cl cctto 11. ur n~> 
book ::i t a ll, simply and1ca1c \'our cho1cc o n. 1hc L°1trU. •rnJ n:1urn 11 
by rh e ti nre s pe t·ificd . You '~i ll ha ve " t k'1 s t 10 d nys Jo derid e. If. 
bccau '\c u f lHlc mnil <lcl i\•cry of tht: N e\.\' ~. ynu sllou ld rccc1\'C.: J 
book you do not wa n!. ••re g uornnlcc retu rn posiagc. 
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Disassembling Object Code and 
Copyrighting Chairs 

A11 argument for intelligibility of ob­
ject code co11/d be made on the basis of 
reverse-compiling . Jn pn'nciple, object 
code can be disassembled and co1i­
verted into an intelligible form if prop­
er parameters are known. For example. 
programs are <Wai/able to convert 
(disassemble) object-code versions of 
programs for vario11s microprocessors 
into assembly code. The assembly code 
is widely h1m1a11 -i11telligible, nt least in 
the software trade. It rn11 be "sed to 
develop , and perhaps even computer­
generate. /-1igli-level so11rce code, 
which is generally recognized ns bot!r 
liwnrm-intelligible and copyrightable. 
Obviously , tlie same tiling could be 
done for ROMs. nlf/1 011gl1 it is not clear 
t!rat the end product of this process 
will always be the very same sour·ce 
program as that initially compiled to 
generate the object code. 

Tile argument based on reverse-

compiling is t!rat altl1ough object code 
may not be directly intelligible to most 
people. wit/1 the nid of a computer a11d 
progrnnr it crm be put into a11 i11telligi­
ble form. It is unclear, however, 
whether the fact that 1111i11te!ligible 
symbol set A can be corwerted into in­
telligible symbol set B, by a tra11sfor­
mnlio11 process, is the full equivalent of 
the copyright law's statutory concept 
tliat set A is a material object from 
wliich tire 1mderlyir1g work (which 
mny be equated here to intelligible 
symbol set B) can be "perceived or 
otherwise commw1icated." ft is one 
t/1ir1g to perceive a video tape of 
Casablanca with the aid of a TV set. It 
may be quite another thing to perceive 
a transfom1atio11 of object code with 
tlie nid of a computer. 

For one thing, tir e v ideo tape of 
Casablanca is intended to be used 
primarily as an object of conrrmmica­

tion, wl1ile the ROM is intended to be 
used primarily as an object to opernte a 
machine. This pofrit was noted in 
several early piano-roll copyright deci­
sions. Second. tire transformation 
argument seems to prove too much 
and thris leads to unacceptable results. 
Buildings a11d chairs are clearly not 
w n'tillgs. Tims, they are not copyright­
able. Yet, either cati be subjected to a11 
optical-sca1111ing process and, wit/1 the 
aid of a computer, be made to generate 
a set of illtelligible and copyrightable 
blueprints. If a ROM is copyrightable 
simply becazise it ca11 be made to 
genernte source code or its equivalent, 
so too 1"s a building or chair. The latter 
is cleculy 1101 the law, wlric/J suggests 
tlmt something mtist be wrong witl1 the 
argwne11t. Tire argwne11 t based 011 tlie 
possibility of reverse-compilation is 
thus probably unsound. 

s10n that the potential of sapient 
perception and communication is es­
sential to copyright protection. That 
is, the alleged copy of a program or 
other work must be intelligib le to 
human perceivers and communi­
catees. It is not enough that it be ma­
chine-readable, for machines do not 
perceive works and one cannot com­
rmmicate works to them except in a 
metaphorical sense. That is not the 
commonsense usage of "perceive" 
and "communicate. " The alleged 
copy (object code) , to be a "copy," 
thus would have to communicate 
something to humans in terms of idea 
or emotion, and they would have to 
be ab le to perceive it. Yet, even in its 
most communicable form (hard copy 
rather than ROM or disk). object 
code is a string of Os and ls unintelli­
gible to most , even if not all, poten­
tial readers . ln its ordinary physical 
form, such as a ROM, it is even less 
of a means of commun ica tion . (See 
the text box Disassembling Object 
Code and Copyrighting Chairs. ) 

Further Amendments : To be sure, 
we could try sti ll another amendment 
of the copyright law to overcome the 

problem. We could say, in so many 
words, that unauthorized electronic 
duplication of any information stored 
in a tape, disk, ROM, or other prod­
uct capable of being encoded with 
program information (in the form of 
object code or otherwise) constitu tes 
copyright infringement , irrespective 
of whether the information encoded 
is intelligib le to persons. That is the 
cheap and d irty solution, usually 
favored heretofore, but it is unwise 
for several reasons. 

First, if the trial court in the 
Compuchess case was right, there re­
mains a constitutional prob lem. Ob­
ject code may be protectable under a 
statute regulating interstate and 
foreign commerce, but not under one 
regulat ing "writings." The concept of 
"writings" in the Constitution may re­
quire substantial human-intelligibility 
of the alleged writing. It also may re­
quire that the alleged writing be in­
tended as a medium of communica­
tion , rather than intended primarily 
to serve as a utilitarian object. 

Second, copyright law is unsuitable 
and inappropriate for software. It is a 
worse vehicle for protecting software 

than COBOL is for doing advanced 
mathematical calculations. Copyright 
law is the result of the evolu tion of a 
system to prevent book printers from 
copying books that were first pub­
lished by other book printers. When 
copyright remedies and procedures 
are applied to other kinds of things, 
mass-produced products that any 
claimant wants to protect, those 
remedies and procedures do an inept 
job. Copyright now does an awk­
ward and clumsy job of protecting 
lamp bases, junk jewelry, fabric de­
signs, belt buckles, and toys. It will 
do no better for code in ROMs, disks, 
and tapes. 

Even without the problems high­
lighted by the un loaded-ROM cases, 
copyright law is ill-suited to protect­
ing software. The May 1981 issue of 
BYTE contains several surveys of the 
copyright law and other laws protect­
ing software. They describe what 
follows in more detail and from a dif­
ferent perspective. 

Subject Matter of Copyright: 
Copyright protects particular "ex­
pressions" (specific formulations or 
embodiments) of ideas, suiting copy­
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SPECIAL SALE!! 

MOST ECONOMICAL SOURCE TO BUY FLOPPY DRIVES - FROM ONF.: OF THE LARGEST 


DEALERS IN THE WORLD! NOW YOU CAN BUY TANDON, OUME, TEAC, SHUGART. 

MPI , SIEMENS, REMEX, YANKEE, APPLE. EPSON, DEC, CDC, CIPHER, NEC, 


TALLY, ALTOS, ATARI, DATAPRODUCTS. IBM AND MORE . . . 

. . . AT LOW COST!! IMMEDIATE SHIPPING!! 


APPLE DISK-DRIVE for APPLE II ....... . ........ . ............. . ....... . $289.00 

100% Compat ible (Runs DOS 3.2 and 3.3) INTROD UCTORY PRICE 

Z80 Card and 80 Column Card Ava ilable 
5MB Winchester I Controller I Cabl es I So ftware $1795.00 
10MB Winchester I Contro ller / Cab les I Softwa re $1995.00 

Computers/Video Games 	 TANDON TM100-1 SSDD 
Models 4 10. 820. 822.830 8SOava1 lable 

ATARI SPE CIA LATARI DSDD Drive ... . . ... $649.00 
Add on . . . . . . . . . $399.00 

800 Computer .. ............ . .... 5659.00 

400 Computer ............... . .... . 5339.00 

810 Disk Drive ....... ........ ... . .... 5449.00 

825 Prin ter . . . ... . ....... . . .. . 5629.00 


VIC 20 ........ . . . . · .. • · · · · · · · · · · .... 5249.00 


CABINETS I POWER SUPPLY 
Dual 8" Disk Drive. Cabinet w1 h Power Supply $249.00 
Cab1ne1 1Powe1 Supp ly lo r Sing l 8" Drrv ..... 5179.00 
Dua l 5 ·" Disk Drrve . Cab1ne1 w1 h Power Supply 599.00 
Single 5· ·"Disk Drive. Cab inet with Power Supply 569.00 
2 Srng le Side Double Dens11y 8" Dis Drives. 

Cabme Power Supply .. 5895.00 

PRINTERS I T

OKIDAT A 
82A ............. $459.00 

ERM INA LS 

83A . . . . . . 5730.00 
84AP ........... 5989.00 84AS .. ....... 51049.00 


EPSON MX-80 .......... 5469.00 

MX-8 0 FT ....... 5569 .00 MX-100 ....... . 5769.00 


BROTHER HRl . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5799.00 
SMITH CORONA TP 1 ................ 5599.00 

Call for C.ITOH. NEC. TELEVlD EO. 
ADDS TERMINALS PRIN TERS. 

ALL FLOPPIES 
Repaired Quickly 

at LOW COST 

FRANCHISE INQUIRIES WEL COMED 

COMPUSHACK 
Com rh .t !Prs. Video Grt m es 

A l P H r~'.P.. .r POS Inc 


2630-H Walnu t Ave. 

Tusti n. CA 92680 


Oise Drive .... . ... $208.00 
TANDON TM100-2 DSDDIBM 


Disk Drive ........ S274.00 

CS111-5 Ors Dr1\'e Ttvl 100-1 Compat1l1le . 5199.00 
CS 211-5 Tvll00-2 Compn t1blc D11 ve ... 5259.00 

IBM · MEMORIES 
.1K .. 51 89.00 128K 5289.00 

256K 54 99.00 512K 5799.00 
5 and 10MB Winchesters avail able 

DRIVES I COMPUTERS 
OUME DT· 5 DSDD 5 " Drrv(' .. . .. 5285.00 
OUME DT-8 DSDD 9· Drrve . . 5'179.00 
TANDON: TM l00-1 ............. $208.00 

TM 100-2 . . . . . . . . . . . 5274.00 
TMl00-3 5274.00 
T .11100-4 $399.00 
TM848-1 SSDD a· T h111 L ine .. 5459.00 
TM 8'18-2 DSDD 8" T~1111 Lr ne .. 5549.00 
T ~602-5 Winchester 5MB .... 5999.00 
TM603- 10 Wrncheste1 IOMB .... $1149.00 

SIEMENS : FOO 100-5 SSDD ') . . . 5189.00 
FOO UU·ll SSDD 8" . ... $349.00 
FOO 200-fi DSOS fl" .. $449.00 

SHUGART: SA-100 . 5215.00 
SA.150 . 5279.00 
SA800 801 5379.00 
SA850 851 . 5535.0'J 

TEAC: 	 FDSGA 5199.00 
FD508 5299.00 
FD SOE 5299.00 
F05flF 5399.00 

MITSUBISH I: "1289.H>J 8" DSDD 5459.00 
NEC Compuler PC 8000 Call 
XEROX Computer 820 .. Call 

PR ICES SUBJECT TO CHANGE Wll HOUl NO r ICE 

• 24 HOUR ORDERING SERVICE • 
TOLL -FREE TELEPH ONE NUMB ERS 
Outside California : (800) 854- 8428 
Inside Californ ia: ( 714) 730-7207 o r (408) 973-1444 
Telex: 18-35 11 Answer Back CSMA 

Circle 383 on inquiry ca rd. 

http:51049.00
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right more or less to protection of 
source code and documentation from 
outright d uplication. But copyright 
law does not protect ideas, formulas. 
processes, and the like, as such . Ac­
cordingly, it cannot protect algo­
rithms or the concepts on which pro­
grams are based _ 

Infringement and Remedies: Mak­
ing and selling a "copy" of a copy­
righted work is "copyright infringe­
ment, " for which the standard 
remedies are: 

•destruction of all offending copies 
•award of damages to the copyright 
owner for the profi ts that would have 
been made on sales of copies diverted 
from the owner 
•award of the infringer 's profits on 
sa les (if this is a separate, nonoverlap­
ping item) 
•an injunction against further copy­
ing 

The copyright laws do not deal, how­
ever, with use of copyrighted 

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

I-Queue TM 

... the intelligent buffer that frees your 

IBM Personal Computer from the time­

consuming printing function. 


I-Queue accepts data at processor 

speed (over 4000 characters per sec­

ond) and sends it to the printer• at 

whatever speed the printer can 

accept. 


I-Queue can store 16K of RAM. 

which is approximately 7 pages of 

average printout (optionally ex-pand· 

able to 65K for storage of 28 aver· 

age pages). Standard featu res A-:r-...--_,:·r .· -; =~ - :. ; -::-; -~~.-·,,c~. ;·

include complete pagination 

and formatting capabili ­
ties, a reprint buffer, a 

clock/calendar and many other design enhancements usually found only 

in sophisticated word proces ors. 


Available di rector from participating PC dealers. Distributor and dealer 

inquiries invited. For new brochure, write, or call our 800 number. 


' Fully compatible ...~th IBM printer and all Centronics interface printers. 

IBM Personal Computer is a tradema rk of IBM. 

, :ii!!lllPC?RIPH<:"'~ in~.AVAl LAR L F: FROM STOCK-

WITll CLOCK/CA Ll':NllAJ( & 149 Palme r Road 

COMPl.ETF. OF.MO P]{Q<..-;RAM~ : $·195 Soutnbury, CT 06488 

ll5K Mf<:MO!-(Y EXPA:-1, JON ()JYl'ION: $ l75 800-221-0732 In NY: (212) 961-2103 
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material. Moreover, the copyright 
laws do not contemplate intermediate 
remedies, such as mandatory reason­
able-roya lty licensing. Finally, they 
have no express or formal means for 
dealing with the severe problems of 
innocent purchasers who wish to 
resell the product. 

Mere ownership and personal use 
of an infringing copy of a copyrighted 
work is not itself an infringement, but 
its resale is. Thus, even if copyright 
law protected ROMs, it would not 
prevent a customer from using an un­
lawfu lly copied ROM that had been 
purchased, or require the payment of 
damages for using the ROM_ But it 
would prevent resa le of the ROM or a 
microcomputer in which the ROM 
was an essential part. It is unclear 
whether the owner of the copyright 
on a ROM could get a court order for 
the destruction of the ROM when it is 
in the hands of a purchaser. 

Plagiarism: The concept of non ­
duplicative copying or "plagiarism " is 
recognized in copyright cases involv­

ing books, plays, and music . But the 
concept in the software field is vir­
tually undefined and prior copyright 
precedents are of almost no value. It 
is therefore unpredictable when a 
court will call one program a copy of 
another when the two are not iden­
tical. The inevitable importation of 
concepts developed for books and 
plays must add a very substantial 
random element to the decision pro ­
cess. 

Patent law 
Patent law 1s in many ways theo­

retically or conceptually more suited 
than copyright to software . But it too 
has severe problems. First, it is clear 
that a lgorithms and concepts of pro­
grams, as well as pure programs con ­
sidered in isolation, are unpatentable 
under the present patent law. Pro­
grams in the matrix or setting of a 
machine system, however, may be 
patentable . For example, a machine 
system for molding and curing rubber 
is patentable even though the central 
elements of the system are a ROM­

stored program and microprocessor 
designed to cooperate with other 
elements to cause the mold to open 
after an optimum heat history. Data­
processing applications may run into 
more problems. 

A patent is granted only for new 
and unobvious subject matter. Im­
provements in programs seldom meet 
this difficult test. Moreover, 70 per­
cent of a ll issued patents that reach 
appellate courts are held inva lid . A 
new kind of ROM as such could be 
patented as a new machine, but an 
old ROM with a new program en­
coded in it could not. It would be 
considered like trying to patent an old 
player piano with a new piano roll in 
it. 

The remedies of the pa tent system 
are generally similar to those of copy ­
right, although more suited concep­
tually to software. Thus, using a 
patented product or process without 
authorization is patent infringement , 
unlike unauthorized use of a copy ­
righted work. Moreover, the concept 
of patent infringement is much more 
definite than copyright infringement 
because a patent has "claims" specifi­
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THE 

Pineapple™ 
48K Color Computer Kit 
Easy to assembly! All components are clearly silk screened on the 
circuit board . Kit includes predrilled double sided PC Board, all 
integrated circuits, sockets, professional high-impact plastic casing, 
keyboards, connectors and switch ing power supply. 
Features • Numeric key pad • Game paddle jacks on both sides • 
•Speaker volume control on the back• Expansion slots• $ 54500. 

Dealer Inquiries Invited. per kit 
No C.O.D. orders 

51/4" Flexible Disc Sale 
Why buy other brands when you can buy MEMO REX 
disc for much less and backed by 1 year factory 

*PRICE BREAK-THRU ON APPLE'' 
DRIVE! 

100% APPLE Compalible 
5 'f," Floppy Disc Drive 

$295.00 Each 
$375.00 Each 
(wilh controller) 

zao ... . . ' ' .. ' 8. 75 Z80A-DMA . ' 28.50 
ZBOA . ... ..... 9.25 2102 . .... . .. . 1.50 
8080A . . ...... 5.50 21L02 ... ... .. 1.50 
ZSO·PIO.... .. 7.50 2114 ......... 2.95 
Z80A-PIO . . ... 8.50 2114l. ....... 2.95 
ZBOA-SIO . ... 29.50 4116 . .. . ..... 3.00 
ZSOA-CTC .... 8.50 1702A . . .. . . .. 4.95 

IC SOCKETS 
LP WW 

8·pin 51 .75 511 .91 
14·pin 511.00 512.40 
16-pin 511 .20 5/2.65 
18-pin 511.35 5/2.98 

20·pin 

22·pin 
24·pin 
28-pin 
40-pin 

511.52 5/4.55 

warranty. 
PART # DESCRIPTION 

3481 5 "• "SSOD Sol Seel or w/Hub Ring 
3483 5•,. ··ssoo 10 Hard Seclor wlHub Ring 
3485 5•,. , ' "SSDD16 Hard Sector '"1/Hub Ring 

*16K RAM BOARD KIT 

PRICE 

1 O for S2.50 ea 
Call lor our low 
p1ices on larger 
quanti ti es. 

Upgrade your Apple computer to 64K w ith this easy- to-build kit. 
Includes B ea. 4116 memory ch ips and all necessary l.C.s and 
components. Gold plated f ingers. 

2708 ......... 5.95 
2716 .. . ...... 9.60 
2516 ........ 11.95 
2732 . . . .. ... 15.95 
2532 . ...... . 16.95 
2764 ........ 49.95 

LP 
511.62 
511.80 
5/2.10 
5/3.02 

WW 
5/4.66 
514.77 
5/5.87 
5/6.89 

only S59.95 per kit. 

MODEL NO. 
VM4509 
DM5109 
OM 8012 
OM 8112 
DMC 601 3 
DMC 61 13 

DESCRIPTION LIST SALE 
9" B&W, 10 MHz $190.00 $169.00 
9" Green 10 MH2 $200.00 $180.00 

12" B&W, 18 MH2 $250.00 $225.00 
12" Green, 18 MHz $260.00 $235.00 
13" Color $470.00 $425.00 
13" RGB Color S995.00 S895.00 

·. ~€_~ ·. 16K RAM CARD KIT FOR YOUR 

'. •• · ·' APPLE'~ COMPUTER * 

Kit includes: High Qua lity P.C. Board • 8 ea. 4116 (200ns) • 

All the IC"s & parts • 16-pin Dip wire • Easy to assemble. 

You can do ii In less than 30 minutes! 


l11•1llllC:•lilou11& 10" 6,.. 

Otn11H c.t1r 1•nc1 M••ICO (J Cened•I 1!i'4 10% 

Ov~··· J6"' 2'0'1i. 
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CPJM® Users: 

Access IBM 

with ReformaTTer™ 

ReformaTTer conversion software lets 
you read and write IBM 3740 disk­
ettes* on your CP/M or M P/M system. 

ReformaTTer is ideal for CP/M users 
who want 
• Access to large system data bases 
• Distributed data processing 
• Offline program development 
• 	 Database conversion 
With ReformaTTer, you have the 
ability to 
• 	 Bidirectionally tranfer complete 


files between CP/M and IBM 

• 	 Automatically handle ASCII/ 


EBCDIC code conversion 

• 	 Display and alter IBM 3740 direc­

tory and data 

Enjoy the same advantages of main­
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
M&M/Mars, The United Nations , 
Arthur Young & Co., Sandia Labs, 
FMC Corp., and Stanford University 
all use ReformaTTer. So can you. 

Other versions of ReformaTTer con· 
version software include 

CP/M - DEC (RT 11) 
TRSDOS Mod. II ..... CP/M 

TRSDOS Mod. II - DEC (RT I 1) 
Order ReformaTTer today for only 
$249. 
' IBM 3740 basic data exchange fo rmat. Refor· 
maTTer requires one 8 " floppy drlue. 

467 Hamilton Av., Suite 2. Palo A l to, CA 9430 I 

CP/ M Is a reg . trademark of Digital Research 

I.-------------------------·Please send complete informat ion on the follow- I 
I ing versions or RdormaTTer I 
I I 
~- Please send ReformaTTer CP/ M - IBM. My l 

check for S249 (plus SS shipping. Cal. : 
Res. add 61'2% sales ta~) . Charge to my 1 

• 	VISA MasterCard. I 
I _________ exp. da te _ r 

Signature _______ 
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Company 

Street _______ 
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Zip ______State 
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cally defining its coverage . For exam­
ple, if someone could legitimately 
claim inventorship of the idea of sub­
routines and if the patent laws would 
somehow (under an amended law) 
reach such things. it would in princi­
ple be possible to write a patent and 
patent claim covering GOSUB . Of 
course, that is not how the copyright 
laws operate, and one could not , even 
in principle, copyright GOSUB. 

Trade Secret and Contract Law 
Trade secrets, and contractual ar­

rangements tied in with reliance on 
trade secrets , are the most widely 
used form of software protection in 
the United States at this time. (In 
large part that reflects the inade­
quacy of present copyright law and 
patent law .) Since this body of law is 
nonfederal, unlike patents and copy­
rights, it varies widely from state to 
state. Ideas can be protected under 
contract law. Therefore, difficulty 
with algorithms and program con­
cepts does not apply here. By the 
same token , parties can contractually 
bind themselves (but not others) not 
to unload ROMs or other forms of 
object code. The only limits to con­
tracts are set by public policy and by 
the li mitations of drafting ability. 

The real problem, however, is with 
third parties. A contract or duty of 
secrecy between Tom and Dick does 
not bind Harry. Unless Harry know­
ingly induces Dick to breach a secrecy 
agreement with Tom, Tom probably 
has no remedy against Harry. Thus, 
Harry may buy or borrow Dick 's ma­
chine with Tom's ROM, or lease it 
from Dick, or foreclose on it , and 
then unload the ROM with impunity. 
Even if Dick lends, leases, or sells to 
Harry in violation of Dick 's contract 
with Tom not to do so, Tom has no 
righ t against the unknowing (and 
therefore innocent) Harry . There may 
be ways to minimize these risks, by 
restrictive agreements or leases, but 
they are impractical and / or impossi­
ble with such mass-marketed prod­
ucts as those involved in the three 
ROM cases discussed above. 

The secrecy of a trade secret is 
fragil e. Contract rights are ineffect ive 
against third parties. Restrictive 

agreements may also fail if the trade 
secret becomes public. In combina­
tion, trade secrets and contracts prob­
ably protect software proprietors bet­
ter than present copyright law does, 
but they probably give less protection 
than an amended copyright or patent 
law could furnish. None of these dif­
ferent systems, however, is capable of 
protecting software effectively 
because of their main commitments in 
other directions. 

The problem with using these 
several forms of law to protect soft­
ware is that it takes too much 
creativity and energy to persuade the 
courts to apply them sensibly to soft ­
ware. These other kinds of law have 
evolved acceptable solutions for the 
problems with which they ordinarily 
deal. It makes good sense not to pro­
tect mere ideas under copyright and 
patent law. It makes good sense to 
protect plans and blueprints, but not 
buildings or machines, under copy­
right law . It makes good sense not to 
bind third parties to the contracts of 
others . It makes good sense to protect 
trade secrets only when they are not 
widely known. But none of this deals 
properly with the interests at stake in 
software and the kind of fact patterns 
characteristic of software ownership 
and use controversies. 

Dealing with the Special 
Problems of Software 

A proper system for protecting soft­
ware from misappropriation would 
have to: 

•accommodate the conflicting inter­
ests of the various groups concerned 
with the use and protection of soft­
ware 
•devise remedies tailored to deal 
with the different ways in which soft­
ware can be appropriated 
•be structured for ease of access to 
the system and ease of administration 
•generally encourage development 
of new software without discouraging 
the use of software or the growth of 
the industry 

The second part of th is article, 
which will appear in next month 's 
issue, will address those issues. • 



The Non-Programming Approach to Data Base Management 


Data Base Management 
Data management packages 

were created to save time and money in 
the development ofsoftware solutions to 
infonnation problem>. Many have been 
designed to accomplish just char, 
although most have only the program­
mer in mind. Sure they would save rime 
in the long run, bur what of the initial 
investment in cime and effort required to 
le.am the new language? What about the 
non-programmers in the world who 
would like an easy yet powerful applica­
tions generator? The solution is one of 
the most highly acclaimed software 
packages ofour time, T.l.M. ID. 

What is T.I.M.? 
T.1.M. is Total lnfonnation 

Management. F\ogrammers love it due 
to its original solutions to classic data 
management problems. Non-program­
mers adore it since they can use it co 
achieve the same results as with other 
more complicated programming-like 
packages. 

What Makes T.l.M. So 
Simple to Use? 

We at 1nnovative Software 
Inc. designed T.I.M. from day one with 
the end user in mind. Maybe he is a pro­
grammer who doesn't have rime to learn 
a new language. Or perhaps a neophyte 
who fears coding pads and lines 
numbered by tens. We felt that a data 

Available for CPIM,* and 

IBM PC OOS.* * 

CPIM vcnion-'695. lBM PC vcnion-'495. 

TIM b • T,...Jcmork o( lnmwoih<: soo,.....,. Inc. 
•CPIM •nd MPIM or• Tni<km"1'1<so(Dlg!ul Rcs<urd-. 
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management package should be able to 
be used by anyone from a ystcms 
analyst to a secretary. Thar: why T.LM. 
takes a full menu-driwn approach, uses 
multiple HELP screens, and has a 
manual dmt sets a new tandard in 
documentation. 

Features of T.l.M. 
T.LM. has all of (he features 

one has come to expect from a data 
managemen package, as well as many 
new ones. For example, a iuord processing 
interfuce tha allow you ro merge infor­
mation from a T.l.M. file with letters or 
other documents created y a word pro­
cessor. 1ow you can automatically send 
personalized letrers m hundreds or 
thousands-quickly and easily. T.l.M.' 
Select command enables you ro pull 
specific information from a file. For ex· 
ample."All cusromers who live in acer­
taLn ZIP code, whose last name begins 
with the letter A m L, whose balance 
due is less than $50.00." A sophisticated 
report generator and even a list generarar 
are also included. 

How powerful is T.1.M.? With 
a maximum record size of 2400 char­
acters and the ability to keep up to forty 
fields sorted properly at all times, T.l.M. 
is powerful enough co handle just abour 
any application. T.l.M. can handle over 
32,CXXJ records per file, and two fi.les can 
be linked together for reports if your ap­
plication requires a many-to-one rela· 
tionship. T.I.M. also includes all of the 
same editing commands a your word 
processor, thus making data entry and 

editing a snap. You can also pull selected 
records from one file to place them into 
anorher. Files may be restructured to add 
or ubrracr fields and/or change field 
lengths or cypes. T.l.M. even has it's own 
utility for backing up hard disk onto 
floppies. 

The Manual 
Many people believe that the 

manual is ju r a important as the soft­
ware irsel~ a view that we at Innovative 
Software, lnc. rend ro share. The manual 
for T.LM. i divided into two sections, 
the Reference section and the Primer. 
The Reference section describes all of 
T.l.M.'s commands and subcommands. 
This is done in English, not in technical 
terms or in our own language. Even if 
you have never seen a computer before 
in your life, you'll be able co read an 
understand our manual immediately. 
The second ection is a primer which 
goes through several e.-..:amples for you, 
again in plain English. These true-ro-life 
examples tak the beginner by the 

instruct him what m do 
and when. You will be able co see for 
yourself that T.1.M.'s only limitation is 
the imagination of the user. 

Where to Find T.l.M. 
T.l.M. is available from many 

Ane computer dealers across the country. 
Or you may purchase from us direct by 
calling 913/383-1089. Eicher way you will 
have the finest data managemenr pro­
gram available. 

Innovative Software, Inc. 
9300 \V. llOth Streec, Suite 380 
Overland Park, Kansa 66210 USA 
913/ 383-1089 
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A Comparison of Five 

Compilers for Apple BASIC 


Speed isn't the only criterion to consider 
when choosing a compiler. 

The BASIC language, in the form 
commonly available on personal 
computers, has been a great boon to 
the spreading popu larity of these ma ­
chines. BASIC is easy to learn , usable 
in a wide range of applicat ions, effi ­
cient in memory usage, and inexpen ­
sive to incorporate into ha rdware . 
The enormous success of co mputers 
such as the Apple II, the Commodore 
PET, and the Radio Shack TRS-80 is, 
we think. largely a result of their 
friendly implementation of BASIC­
a high-level language stored in ROM 
(read-only memory). 

However, the BASICs used in near­
ly all personal computers suffer from 
one serious d rawback: they are slow . 
T his is largely a result of BASIC being 
present in the form of an interpreter, 
a machine-language program that 
supervises the execution of the user's 
BASIC program. The supervision is 

About the Authors 
Josep/1 H. Taylor fs a wofessor of pl1ysics at 

Pri11ceto11 Unii1ers ily and uses coH1 p11ters (from 
mfcrocomputers to mainframes) i ti his researclr 
work 0 11 µ11/snrs and otlrer plierro merra i11 astro­
p/iysics. His so n /r'ffrey is a s t11dc11/ al Pri11ce­
ton Higl1 Sclwol and carried out most of tire 
tests of tire compilers described in this article . 
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accomplished by sequentially scan­
ning the tex t lines that make up the 
program at the time the BASIC pro ­
gram is running (that is, at execution 
time). Each line is decoded to deter­
mine the numerical or logical opera­
tions desired, and the interpreter calls 

Our primary yardstick 
for comparing the five 

complfers was 
execution speed, and 
we used the speed of 

the Applesoft 
Interpreter as the 

standard reference 
point. 

appropriate subroutines (within its 
own program code) to carry out the 
indicated operations. 

A much more efficient scheme, 
used in nearly all serious compu ter 
appl ica tions, is to use a compiler to 
translate the program's logical struc­
tu re into code directly executable by 
the computer hardware. This object 
code (rather than the source code 

lines written by ~he programmer) is 
stored in the computer's memory at 
execution time . The program can run 
much faster than it could under the 
control of an interpreter because the 
scanning and decoding is done only 
once, at compilation time. 

In this article, we review five dif ­
ferent compilers designed for use on 
the Apple II computer, all of which 
were first marketed during the past 
year. One of them, the Integer BASIC 
Compiler by Galfo Systems, works 
only with programs written in Apple 
Integer BASIC. Although this lan­
guage subset is not suitable for some 
applications - especially those in­
volving extensive calculations or 
"number crunching" -it is eminently 
useful in others and produces ex­
tremely fast and compact code when 
used with the Galfo compiler. In 
some time-critical applications, this 
speed advantage (typically 10 times 
faster than interpreted Integer BASIC 
and 15 or more times faster than 
Applesoft) might be very important. 

The other four compilers reviewed 
are Applesoft Compiler (Hayden 
Book Company), T ASC (wh ich 
stands for The Applesoft Compiler, 
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SINGLE BOARD 512KB WITH RS232-C 

IBM PERSONAL COMPUTER MEMORY 


Designed Specifically for IBM's PERSONAL COMPUTER is Chrislin 

Industries newest CI-PCM+ and CI-PCM Memory Modules. 


• 	 Pin-lo-pin compatibili ty. • Off the shelf de liveries . 

• 	 Full one year parts and labor warranty. • 	 Addressable as a cont iguous block in 64KB increments thru 
I megabyte. 

• 	 On-board parit y with interrup t on parity error. 

Cl-PCM without RS232-C Cl-PCM+ with RS232-C 
256K x 9 . . . . . . . . . . . . . . . . . $475.00 512K x 9 . . . . . . . . . . . . . . . . . $895.00 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH. 


Chris/in Industries, Inc. 

31352 Via Colinas •Westlake Village , CA 91362 • 213-991-2254 
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At a Glance 
Name 

Integer B.ASJC 
C1:-mpiler 

Type 
Comp11es 
lrite~. r R1\ SlC 

A Jple:;ofi 
Co p1le1 

The;: 

TASC Expedat•r II 

roouas cornp1Je programs w ritten in Applesort BASIC 

Speed St<ir 

M anufacturer 
G~lio Sy;:e r~ s Ha en Book Co. M1, rosoft On·Une Systems Southwestern Data Systems 

:i:.2 CdilH o Veroe 50 Esse SL '100 I08111 Ave. NE 36575 Mudge Ranch Rd . 10761 . Suite E. 
S..•<i )' I C 95 I I 9 RocJ1ell P rk. J 07662 Bellevl w. WA 98004 Coarsegold. CA 936 14 Woodside Ave. 

Santee. CA 92071 

Price 
51 0 517 5160 s 100 Sl35 

Format 
Two ~ ~· ·•nC llo. oy s'1.-tn. floppy disk Y. ·incl1 nappy drsK 5 !A -inch floppy disk 5V• -inch floppy disk 

dr~ .s f16 secro1J !13· nd 16·s ior f13·5 Ctor, CL! n be j 1 3· and 16-sector j I 6-sector); harctvvare key 
avail blet copied t 16-sectort copies provided) plugs into paddle port 

Language 
6'i02 'Tlact•1n" 1· nguage 6502 machine Janguag c ompll d Appresorr 6502 machine language 6502 machine language 

fSOlJfC not provldedt 
Computer 

• ".ppl!> If ('f II Pl s. WI h r iese roaucts all requir at Apple II or rr Pfus w rrh 48K bytes or memDI)' • 
J • .' or 48K tMe5 of Applesoft 1n ROM or in the Languag Card. and one disk drive. 
rnt:rwir -nd un oisk 
dr1w In ever 8/\ \JC rt"· 
qu•r 'Li In R r.· or Hl Plt• 

LJnl:JLk"'f' C.11 1 i l <:(m­
-1Je 11me 

Docum en tatio n 
1r aq s: !,Cl t ti111der 27 pag s. thr e-nng 97 pages; two-ring 16 pages: paper cover 54 pages: three-ring 

lllf1d ., · padded binder padded binder 
Warran ty 

,\ 1Q:le ., i'C' 9Ui'l"(l r1{(' D.~m gecl d1.S~ repldC r rt ctive. w rll re lace Free replacement. if Unconditional replacement 
for S20 - w..hln 12 months of necessaiy. w fthin 90 days or refund within 30 days 

purchase 
Audlen c 

t\11vor 1 wr.;1 9 proqr ms rn El1\SIC to• rJ1r> l\ pple 11 ccmpu r and needing improved execution speed or securicy or source code 

from licros it ), Ex ed· L r II (O n­
line Sys tem s). nd eed Sta r 
(So u thwestern Dat a st ms) . JI of 
them compil pr gram. w ritten in 
Appl soH, a w1 d ly used BA IC 
d ia l c: t w ilb g u Iri ng-ha nd ling a nd 
graphics capabi lities a nd ful l floa t ing­
po inr upp r t . T he bject c de pro­
duc-•d by th se \ mri lers genera lly 
ru ns 2 to 10 times rast r tha n 1he r ­
spective progrdm!> being ex •cu ted 
under the A pplesoft inte rpre ter. 

The C omp ile rs a n d the T st 
Ea ·h of the compiler systems i fu r­

nished i mach ine-Ian ua 'e for m on 
o ne or we• S 1 ~ - in ·hf! )ppv disks The 
Apple oil com pi lers ore usa ble on 
any Apple l1 )r U Pl L cc1mputer with 
48K by tes of RAM (ra nd m-access 
read / wri t<' memory) a nd one or 
more fi sh. d riv s: ihe Applcsoft inter­
preter must also b prese nt, ei ther in 
RO . 1. the I.an uage C , r ano ther 
l6K-byte RA M arc! . T he Integer 

BA I Compiler requires 32K bytes 
of RAM and a t least one disk drive , 
and the lnleger BASIC interpreter 
mus!' be p resent in ROM or in the 
Language Card at compilation time . 
Th int rp r t.er is not required at exe­
cu tj o n time . so compi led programs 
can be m n on machines wi th out [n­
Leger BASIC. 

Our primary yardstick fo r compar­
ing t 1e fiv compilers was execu tion 
speed , and we used the speed of the 
App lesoft in te rpreter as the standard 
reference point. We wrote (o r 
dap ted ro rn the literatu re ) eight 

benchmark p rograms, chosen t.o eval­
uate d ifferent features of the BASIC 
Ian uage. Brief descriptions of each 
f the eight tes t programs a re given in 

tab le 1, a nd fu ll lis tings are presented 
in li stings I throllgh 8 . Some trivial 
changes in syntax were required, of 
ourse, in copying the programs from 

Ap plesoft in to Integer BASIC, but 
otherwise the identical programs 

were run under each interpreter and 
compiler. The first five programs test 
integer arithmetic, loops, magnitude 
comparisons, and array shuffling. 
The last three programs assess fea­
tures not implemented in Integer 
BASIC: The ALPHA program tests 
string-array handling and string com­
parisons, and MATlNV and FFr test 
multidimensional array manipulation 
and some relatively complicated 
floating-point "number crunching." 
Our experience shows that the exact 
choice of benchmark programs is not 
very important. The better compilers 
were superior (or at least comparable 
to the others) for all of the programs 
tested. 

Other criteria besides execution 
speed are of interest to some users 
because of particular needs. One of 
the most important of these is the size 
of the resulting object-code program. 
In most cases, the compiled code is 
larger than the BASIC source pro­
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multitasking experience. Slart your 
applicalion using a software executive 
proven with three years of fault-free 
operation. 

Professional soflware designers 
use AMX as the starting poin t fo r their 
product and system designs. AMX 
shields them from lhe dif1iculties of 
managing the micro, freeing them to 
concentra te on their application. 

SIMPLE OPERATION 
Complex control programs are 

divided into a number of separate, 
more manageable programs, called 
tasks, each designed to do one 1ob. 
Tasks are written and tested separately 
and then combined to form a reliable, 
finished system. 

AMX supervises the orderly execu­
tion of these tasks, assuring that the 
most imporlant jobs always get done 
first. Tasks appear to be executing 
simultaneously. ll's almost like having 
a separate CPU for each task! 

HARDWARE INDEPENDENCE 
AMX does not require a part icular 

hardware configuration. You control 

your envrronmenl. You pick the 1/0 
method. You decide the preferred 
interrupt service technique lor your 
system. AMX will support your choice. 

AMXisfast,compacl,andROMable. 
Even though the AMX nucleus 1s less 
than 1400 bytes in size.1! features mul­
tiple task prionlies, intertask message 
passing with priority queuing. external 
event synchrornzahon, and interva l 
liming. 
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are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, 8085, Z80 
or 6809 processor). Add $25 for post­
age and handling outside USA and 
Canada. The standard AMX Mult i­
tasking Executive package, including 
source code. is $800. 
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Program Applesoft Interprele r Brief Descript ion of Program 
Name Execution Time 

(seconds) 

PRIME1 16.9 Generates all prime numbers less than 1000. 
using the " Sieve of Eratosthenes" algorithm 
(see "A Hlgt1·Level Language Benchmark " by 
Jim Gilbreath, September 1981 BYTE, page 
180). 

PRIME2 28.2 Generates all prime numbers less than 1000, 
us ing t11e algorithm given by Charles Porter 
(see "Some More on Perlo rmance Evaluation" 
by Carl Helmers. July 1980 BYTE. page 216). 

SIGAV 44 .2 Signal-averager program. as might be used in a 
laboratory data-acquisition system. Uses integer 
ari thmetic . 

KBAUD7 463 BASIC benchmark used by Rugg and Feldman 
(Kilobaud. October 1977. page 20). 

SORT 24.8 Sorts a list ol numbers Into ascending order. 

ALPHA 5.4 Sorts a list of words into alphabetical order. 

MATINV 40.2 Inverts a tO by 10 matrix. 

FFT 22 .6 Computes tt1e discrete Fourier transform of a 
64 -point com plex array . 

Table 1: Programs used in exernlio11 time comparisons. The times given are derived 
using i11 terµreted BASIC. 

Listing 1: PRIM El program computes all prime numbers from 1 to 1000. 

100 REM ********** 
110 REM * PRIMEl * 
120 REM ********** 
130 HOME : .'1AX = 1000 
140 SI ZE IT ((MAX - 11 / 2) 
150 BS = CHR$ (7) 
160 DIM FL%(500l 
170 INPUT "READY? " ;A$ 
1 80 PRI T "START" + BS 
190 COUNT = 0 
200 FOR I = 0 TO SIZE 
210 FL%(I) = l 
220 NEXT I 
230 FOR I = C TO SIZE 
240 IF FL%(I) = 0 THEN 330 
250 PRIME I + I + 3 
260 K = I + PRIME 
270 IF K > SIZE THEN 310 
280 FL%(K) = 0 
290 K = K + PRIME 
300 GOTO 270 
310 COUNT = COUNT + l 
320 REM "PRINT PRIME" HERE IF DESIRED 
330 NEXT I 
340 PRINT 8$ + "S'fOP" 
350 PRI "T COUNT ; II PRIMES " 
360 END 

gram and, therefore, requires more 
disk space and memory . In addition, 
each compiler system requires a run­
time library of support routines to be 
present in RAM at execution time. 
The run-time libraries range from ap­
proximately 2K to 4K bytes in size. 
For very long programs these code ex­
pansion considerations may be of 
paramount importance . 

Each of the compilers provides a 
number of options from which the 
user can choose through a question­
and-answer dialogue or "active 
remark" (REM) statements included 
in the source code itself. (These active 
REM statements will be ignored, of 
course, by the BASIC interpreter; 
they are used to provide information 
to the compiler only.) Most of the op­
tions serve to control the addresses of 
the object code and run-time library 
at execution time-for example, to 
avoid interference with Apple's high­
resolution graphics pages or to allow 
several compiled programs to share 
some common variables and a single 
copy of the run-time I ibrary . As an­
other option, T ASC permits an active 
REM to declare any or all of the pro­
gram's numeric variables to be in­
tegers, without having to append the 
otherwise obligatory percent signs 
( % } throughout the source program . 
Because T ASC {like the Hayden 
Applesoft Compiler, but unlike Ex­
pediter II , Speed Star, and the BASIC 
interpreter) eva luates integer expres­
sions using efficient 16-bit integer 
arithmetic, an integer declara tion for 
all quantities used as integers can 
speed up program execution consid­
erably. 

Ranking by Execution Speed 
The results of our execution speed 

comparisons are presented in figure 1. 
In a ll cases, the relative speed for a 
given compiler was obtained by 
dividing the Applesoft Interpreter ex­
ecution time (g iven in table 1) by the 
time required to run the same pro­
gram after compila tion. As figure 1 
indicates, Galfo Systems' Integer 
BASIC Compiler was the clear win­
ner for the five programs that it was 
able to compile. Its generated code 
ran 1.5 to 8 times faster than that of 
any of the other compilers, 8 to 12 
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THE BEST DATA BASE SYSTEM 


GBS 

IS READY TO DO YOUR JOB 

GBS"' $300 
QUICK GEN'" $125 
REPORT GEN'M $150 
MENU GEN'"' $ 75 
CONVERT $ 60 

IF YOU AREN'T A PROGRAMMER . .. 

... our program generator , QUICK GEN, is 
ready ro help you . Wirh QUICK GEN al most 
anyone - even those unsophistica ted abou t 
computers - may generate powerlul busi­
ness programs. Jn a short t ime. you can create 
a program and a da ta file that illlows iln operil­
to r, using me nu choices, to selec tively ... 
re1.1iew records add records 
edit records delete records 
update records print out records 

QUICK GE guides you through the 
fo llowing easy s teps_ When you linish, youv.ill 
have created a GBS program and a data file. 
I. 	Create a screen of labels and h adings 

using a lull-screen editor 
2. D fir1e data fields, indudir1g type a nd forma t 
3. 	Position data fields on the display by mov­

ing the cursor 
4. 	Write eq uations that perform ca\culil tions 

on the displayed data 

Also o f help to the non-programmer is 
our repert genera tor REPORT GEN. Wu h 
it you may create programs that can produce 
a wide range o f cus tomized repon s_ Check 
out 1hese fea tures o f REPORT GEN: 
Comprete file printout 
Summary printout to your 
specifications 

One line per record, or 
Multiple lines per record 
Print from up to three related file 
Compute subtotals and totals 

Finally, the re is MENU G EN. 11 ties a ll 
of your programs together and permils an 
operator to work exclusively from menus_ 
QUICK GEN, REPORT GEN. and MENU 
GEN all req uire GBS 10 o pera le. 

Ci rc le 390 on inquiry card. 

IF YOU ARE A PROGRAMMER . . . 

... you need GBS_ It is a pmverful. fully pro­
grammable, rela1ional database management 
system. You can ace 'SS 3 dill rent files 
simultaneously, and \•;ork \\ith as many files 
as you need withi11a single program_ Use one­
to·one, one-to·many. or many· to-one rela­
tionships. GBS allO\vS data files to span four 
disk drives. Up 10 ten indexes may be used 
simultaneously \vlth each d<ita file. and they 
a re auromat1cally updated 11.hen records are 
add d or indexed fields a re changed . 

GBS uses disk space well by compress­
ing screens and program tables, and by 
requiring only 24K of disk sp<ice 10 index a 
da t<1 file of 5000 records. When you run 
applications, GBS need not be available on 
disk , thus fre ing often valuable disk space 
and avoiding tediOL1s nve rl ys of program 
code. 

When you program GBS. all the 1ools are 
immedia)ely vaila J!e. You may program and 
test without requiring an oUlside editor. 
assembler, or compiler. TI1us, changes may 
be made nd res t d 1n seconds. 

You progr<im GBS b~· making tab le 
enlries using a full screen editor_ The tabular 
structure allolVS GBS lo xecule ;•our appli­
cations ilnd those cre;ited using rhe 
GENerator programs extremely rapid ly. 

You mdy cons1ruc1 screen 1.1.·ith a lul l 
screen edi tor. Late r, your programs will dis­
pldy these screens \\ilh d singll! m lruc1 ion_ 
You may u5e subroutines to shor ten nd 
organize your progrilms. The rields in a record 
may be re ferenced like an array_And for those 
learning lo use GBS. 1here arl! valuable 
H E P avi.l ilable on call_ 

START USING GBS NOW. 

GBS is up and running on mos1 popular 
C P/ M* based compu ters. like those made by 
Apple, Tandy. Xerox, Sharp, NEC. Osborne. 
Televideo, He\~\ett Packard. Vector , Toshiba, 
Altos. and more. 

If you ;ire now using ;in older, slmver data 
base management sys t m, you can move Lip 

lo 1h, power of GBS and ddapt your curren1 
data files with the help of our optional u!ili1y 
CONVERT. 

YoLJ c;in ord r GBS with conlid nee 
because we guarantee it! If GBS isn't all 
we say ii 1s, and more, simply return it within 
30 days fo r a full refund . This offer is for 
limited time only, so please act immedia!ely_ 
Discuss these terms wi th your loca lcompul r 
sior manage r he may be a par1icipat1119 
GBS dealer. 

Call Today 
Cont<Jc l us tod<w for additional infor ­

ma tion or to take advant g 
of our spe ial 30­
day Money Back ~ ~sd. 

~ 
Guarani 

GBS - it's lhe best ~ ~ 

business decis ion i you can mak . for l stoday and fo r th I
future . 

' 

~ 
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listing 2: PRJME2 also computl!s all prime numbers from 1 to 
1000. 

1 00 REM ********** 

110 REM * PRIME2 * 

120 REM ********** 

130 HOME : L = 1000 

140 B$ = CHR$ (7 ) 

15 0 INPUT "READY ? ";A$ 

160 PRINT "START" + 8$ 

170 DIM A%(1001) 

180 FOR I = 2 TO L 

185 1\% (I) = 1 

190 NEXT I 

200 x = 2 

210 IF 2 * X > L GOTO 230 

220 FOR I = 2 * X TO L STEP X 

222 A%(I) 0 

224 NEXT I 

23 0 x = x + 1 

240 IF X L THEN 270 

250 IF A%(X) = 0 THEN 230 

260 GOTO 210 

270 PRINT B$ + "S TOP" 

280 FOR I = 2 TO L 

290 IF A%(I) < > 0 THEN PRINT I 

300 NEXT I 

310 END 


Listing 3: SICA V f{enerafes a simulated periodic wavefom1 and, 
usinf{ integer aritlm1etic, computes the average shape of the 
wave. 

100 REM ********* 

110 REM * SIGAV * 

120 REM *"******* 

130 HOME 

140 PRINT ''GENERATING DATA" 

150 DIM D{4096l ,P(20) 

160 FOR I = l TO 4096 

170 D(I) 0: NEXT I 

180 FOR I = 3 TO 4096 STEP 7 

190 D(I\ = D(I) + l 

200 NEXT I 

210 B$ = CHR$ (7) 

220 INPUT "READY ? ";AS 

230 PRINT "START" + BS 

240 GOSUB 1000 

250 PRINT BS + "END" 

260 FOR I = 1 TO 7 

270 PRINT P(I) 

280 NEXT I 

290 END 

1000 REM ******************* 

1002 REM * SIGNAL AVERAGER * 
1004 REM ******************* 

10 10 FOR I 1 TO 7 

1020 P (I) = 0 

103 0 FOR J 0 TO 4089 STEP 7 

1040 P(I) = P(I) + D(I + JJ 

1045 NEXT J 

105 0 NEXT I 

1060 RETURt• 


Listing 4: KBAUD7 tests BASIC operations including integer 
nritlunetic. subroutine en/I, and maf{11it11de comparison. 

100 REM ********** 
110 REM * KBAUD7 * 
120 REM ********** 

130 HOME 

140 B$ = CHR$ (7) 

15 0 INPUT "READY? "; AS 

160 PRINT "START " + BS 

170 K = 0 

180 DIM M(5\ 

190 K = K + 1 

200 A = K I 2 * 3 + 4 - 5 

210 GOSUB 280 

220 FOR L = 1 TO 5 

230 M(L) = A 

240 NEXT L 

250 IF K < 1000 THEN 190 

260 PRINT 3$ + "STOP" 

270 END 

280 RETURN 


Listing 5: SORT performs a sort of numbers into ascendinl{ 
order. 

100 REM ******** 

110 REM * SORT * 

120 REM ******** 

130 HOME 

140 INPUT "READY ? '' ; AS 

150 8$ = CHR$ (7) 

]6 0 PRINT "START" + B$ 

170 DIM A ( <1 l l 

180 x = 17 

190 FOR I = l TO 40 

200 x = x * 37 

210 X = X - 100 * INT (X / 100) 

220 A (I l -= 1' 

230 NEXT I 

240 N = I 

250 s = 0 

260 FOR I = 2 TO N 

270 IF A (I - 11 < A(l) THEN 320 

280 Z = A(I - l) 


290 A(I - 1) = A(Il 

300 A (I) = Z 

310 s = 1 

320 NEXT I 

330 IF S = 1 THEN 250 

340 PRINT BS + "STOP" 

350 K = 0 

360 FOR I = 1 TO N 

370 PRINT TAB ( 12 * K + 1) ; A (I l ; 

380 K = K + 1 : IF K < 3 GOTO 410 

390 K = 0 

400 PRINT 

410 NEXT I 

420 END 
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AIRBILL 

E 

c 
Now you can compuLerize your busin ess forms 
and input screens without all thal tedious. 1ime 
consuming programming. 

With ZIP.™ it's going to seem almosl too easy. 

Just ''paint" the screen. 
To prepare an input screen or o ulput form, 

just move the cursor around th e screen and type in 
text , prompts and data fi e ld names exactly where 
you want them. se " @"to print or display val ues. 
use ";'' for input fields. 

When the screen looks lik e th e form:.11 you 
want , type ''IS" and what you see is what yo.u'll ge t. 
In seconds, ZIP writes all the program code ! i 

recreate the format on the screen or on paper. 
And you can use th e ZIP code imml3d iat cly 

just by adding a single line to your main program: 
GOSUB xxxxx in BASIC. DO Formname in 
dBASE II. 

ZIP is quick and hiendly. 
ZLP runs on virtually every 8-bit micro known 

to man, and your termi na l continues to work the 
way it did (tab, a rrows, etc.). so you don't have to 
learn or unlearn anything about your equipment. 

Commands are typed (no control codes). sci 
you or your secretary can breeze through input 
screens and output forms up to 88 lines long ~tnd 
have ZIP whip out the BASIC or dBASE II rntk. 

The ZIP Talker,l"1 a line al the bottom of the 
screen, always te lls you exactly where you are. And 
Help is just two keystrokes away. 

Now MBASIC really ZIPs. 
The MBASJC version goes furth er ;rn d gives 

your programs the same screen hand ling character­
istics that ZIP has, by wricing a piece of itself in 
MBASJC so that you can use it in any f your 
programs. 

The operator can use the arrows. etc . during 
data entry and conveniently jump back and forth 
between the input fields. 

You can speciry field length s, o r let ZIP default 
to the available space. Either way, text and prompts 
are protected no matter what kind o f terminal you 
have, so the operator can't write over the fields 
and prompts. 

Circ le 345 on Inquiry card. 

W_-4/EE'S WITHHOLDING 
...___.... _,,_, ..... , ..,._.,._.........._­

·-;:.~!. n I I 
1:i __ _ . ...:t./~:·~--:-_.::: · ~,_,II~........__ _._,--2_, 

-l..l STATEMENT 

"'"'' .. -r - ..:".:.:o· --· :_-...--_--;;_-:Ir--- co MISSION REPORT. ' 

PURCHASE ORDER 

YtHJ get thL' MBASlC code for a "Talk~r·· 1hat 
yo u can us~ to pre tt y up y< ur program prompts. 

. nu ea:y. one-line data \'aliJatinn i ·bui lt in . 

Join thousands ot· users ZI Ppiug along. 
. II v0u need is an 8-b it micro wi th CP! M o r 

l\ IPf\t. .+8k ,.,r memor1 and a 24 x kO ASCII or ANSI 
terminal jQsho rne I and Sok Apple okay, tool. 

The, IB.6-STC and CBAl;\IC \'ersiun<; ~:re '.>1(1() 

each l 22: fo r bolh I p lus 57 <>hippinh'. IV[SA. 
Master( har~e <..lr m mcv nrdcrl. · ht.: dBAS II 
\ asion i. <.l\·~t i luble ulo11e frnm .6..,h run·T<tte 
121'.'\-204-5570). or we'l l s1.:ll vou <l8ASE II '" ilh 
ZIP ror Sfl50. For nwrc infZ)rm<UiPn. ClH1l<\C\ Nexus. 
5455 Wibhirc . S uire X02. Los Ani.:clcs, CA l)()IJJ6. 

Or if you 'd like 10 end the r~ipcr chase 
~ooner. jusl c:.ill H00-227-.1747. (111 Cal ifN11i;1. call 
:H."l-9.17-0SS·.f. aJ<l 6"•· tax . 1 

fr1Jm 
The man-machine connection. 

one 5c?•=~' 1952 ·14i 

http:form:.11


COMPILERS: 

GALFO G-G-G-G--G 

MICROSOFT m-........_
10 
IJNTEGERSI --...._ 

m~ m--m 

ON-LINE m~ / ~ SYSTEMS X 
0 HAYDEN H~ 	 Hw 
w MICROSOFT M~ m H--- ~:::--><:~0. 

"' ~~>-<::~-H~x"' X~mw 
> 
;:: M --X ~~/M<_, SOUTHWESTERN S ""'- --M X 
w 
a: DATA SYSTEMS ~ ""'"'---"' 	 i.r" /s

~ /s_s_s-s/s----. ~ 
s 

INTERPRETERS: / 1--- I -- I -- I 


INTEGER 1/ 

BASIC 


1
 - APPLESOFT A--A--A--A---A--A--A--A 

PRIMEl PR IME 2 SIGAV K8AU07 SORT ALPHA MATlNV FFT 

TEST PROGRAM 

Figure 1: Relative speed of eighr lesr programs w lren nm directly wit/1 tlie Apple com­
puter i11terpreters and after compiling tlzem wit Ii eaclr of five compilers. The speeds are 
nonnalized to a v alue of 1.0 for the Apµlesoft interpreter. Two sets of data are given for 
the Microsoft compiler; those denoted by lowercase 111 were obtained by i11cl11di11g an 
Integer declaration for all numen'c variables used as integers. 

times faster than interpreted Integer 
BASIC, and 14 to 18 times faster than 
interpreted Applesof t BASIC. On the 
other hand, Integer BASIC does not 
allow string arrays and cannot be 
used easily for such purposes as in­
verting a matrix, computing a Fourier 
transform, or handling accounts-re­
ceivable-type functions . Such tech­
niques as these, used frequently in 
scientific, statistical, and business ap­
plications, are better dealt with by 
Applesof t BASIC. 

Of the Applesoft compilers, Micro­
soft's TASC produced the fas test code 
by a substantial margin for those pro­
grams with which its Integer option 
could be used effectively. The Hay­
den Applesoft Compiler and Ex­
pediter II were closely grouped in sec­
ond and third place, followed by 
TASC (without invoking the Integer 
option) and Speed Star. For programs 
requiring floating-point calculations 
(such as MATINV and FFT), the per­
formance of the compilers was more 
uniform, largely because all of them 

Text co,, tilwed on page 454 

RS232 ­ $99.95 

SA2 
ROBOT 

S999 

The SA2 is a robot developed for the educational market. and has 
been designed to meet a requirement for a robot which will emulate. 
1n behaviour and physml attributes. larger industrial robots 

The arm can access 360~ with a reach of 18 inches and a maximum 
l1f t of 1~ \b. 

- DRIVE - w/Cabinet & Cable - $375 
16K RAM CARD FOR APPLE - 75 

IBM/TRS 80Disk Drive 
w/Cobinet and P/S 

(TM1~1 TANDON) ­ $260 

MX80 - $435 
MX80F/T - 535 

MX100 - 685 
SMITH-CORONA TP-1 
LETTER QUAUlY-DAJSY WHEEL - $635 

11'511. WIS!fRCN?D{S 100 Mn Adc 2'\.) 
Ce!! Cf'leiO' 'l'"WiJ 'l Dell- WetQr .fy 

(Po'1>&l000<) lll'SoafleQ••'<•OCJl~ 
1"""' Cop """'°' 5'JbtOC1 to~ 

y,;tnout l"O•ce Fl!EE SHIPl'ING IN 
CONTINENTAL U.S. cmsMOO I EXCE1>1£D) 

(21..3) 993-4804 

The Syntheasy 
A low cost speech unit complete wrth 

' 	Votrox 51l€ec h output chip. unlimited 
vocabulary, power supply. speaker 
and case, all for only ­

$120 

FO' frn ll'IC1 ~nr0tm.1 t1on cootw;I 

INTELLIGENT ARTEFACTS LTD. 
19205 Parthenia St., Suite H 

Northridge, CA 91324 Tel (2131993·4603 
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DON'T PAY MORE 
THAN YOU HAVE TO FOR YOUR 
CP/M® AND IBM© SOFTWARE! 

AND GET TOLL-FREE TECHNICAL 
SUPPORT TO BOOT! 

CP/M IBM 
dBASE II WORDSTAR SUPERCALC CROSSTALK SPELLGUARD WORDSTAR SUPERCALC 

CALL $279 $199 $119 $239 $279 $199 
ASHTON-TATE MICROPRO SORClM MICROSTUF l.S.A. MICROPAO SORCIM 

QUICKCODE MAILMERGE THE WORD C BASIC 2 EASYSPELLER MAILMERGE CONDOR 

$139 
29-11 

$229 $89 $59 $99 $89 $509 
FOX & GELLER MICROPRO OASIS 

DIGITAL 
RESEARCH l.U.S. MICROPRO CONDOR 

SPELLBINDER T/ MAKER II SUPERVYZE CONDOR EASYWAITER CROSSTALK TIM Il l 

$209 
20- ll II 

$279 $65 $509 $289 $119 $399 
LEXISOFT LIFEBOAT EPIC CONDOR l.U.S. MICROSTUF l.S.I. 

ACCOUNTING PLUS 
General Ledger 
Accounts Payable 
Accounts Receivable 
Payroll 
Inventory 
Sales Order Entry 
Purchase Orde r Entry 
Point of Sale 

1 MODULE ..... . .. S 400 
2 MODULES. . . . . . . . 750 
3 MODULES ........ 1109 
4 MODULES .... .. .. 1465 
5 MODULES .. ... . . . 1820 
6 MODULES .. .... .. 2140 
7 MODULES ........ 2440 
8 MODULES .... .... 2720 

DIGITAL RESEARCH 
MAC ... ..... ....... .. .. 85 
SID .. . .. . .. .... .. ...... 65 
ZSIO ... . ..... ... . ...... 90 
TEX ........ .... ... .... . 90 

DESPOOL. .. .. ... . ... S 45 
PU1-80 . ......... . .... 449 
BT-60 . .. . ... ..... .. ... 175 
PASCAL MT+ . . . ... .. .. 425 
CB-80 .............. . .. 419 
CBASIC 2 .. .... ........ 99 

FOX & GELLER 
Quickscreen . ... ..... .. 139 
dUTIL ... .... ........... 69 

LIFEBOAT 
T/MAKER II . . .. .... .. . 209 
GRAFTALK ..... . ..... . 399 
RBTE-80 .. .. .......... 649 

MICRO -AP 
S-Baslc .. ... .. ........ 269 
Selector IV ............ 399 

MICROCRAFT 
Lega l Billing ..... . ..... 495 
Time Billing ......... .. 495 
Legal Biiiing Demo ... ... 75 
Time Billing Demo .. .... 75 

MICROPRO 
Wordstar ........ .. .. . $279 
Mailmerge ..... . .. .. . ... 89 
Spellstar ........... .. . 159 
Datastar ............ . .. 249 
Calcstar ............... 219 
Supersort . . ........ ... 199 
Customization Notes ... 349 
Wordmaster . . . . . . . . . . . 119 

MICROTECH EXPORTS 
REFORMATTER ....... 199 

CP/ M ­ IBM 
CP/M -DEC 

MICROSOFT 
Basic 80 ...... ... ...... 284 
Basic Compiler .. .. .... 325 
Fortran 80 . , .. ... .... .. 345 
Cobol 80 ............. . 569 
Macro 80 ..... .. ... .... 144 
Edit 80 ................. 84 
MU Math/ MU Slmp . .... 219 
MU Lisp/ MU Star .... .. 165 
M-Sort . . ............ .. 129 

PICKLES & TROUT 
CP/ M ................ $179 
CP/ M (Hard Disk) ...... 259 

SORCIM 
Superca lc . ..... . ...... 239 

DATA BASE 
FMS-80 .... .......... . 649 
CONDOR 20-1 ........ . 249 
CONDOR 20-ll ........ 509 
CONDOR 20-111 . ...•... 839 
CONDOR 20-R ..... .. . 249 
CONDOR 20-0 .... .. .. 149 

XEROX 820 ACCESSORIES 
DUAL DENSITY 

BOARD ......... .. .. 395 
SERIAL PRINTER 

DRIVER . . ............ 99 
SMARTERM ........... 129 
PARALLEL PRINTER 

SOFTWARE ..... .. .. 129 

ORDER INFO. standard software 
MASTE.RCHARGE. VISA. C.O.D. 

3% DISCOUNT ON PREPAYMENT 
MADE BY CHECK 

(SOFTWARE ONLY) 

ALL ITEMS SUBJECT TO AVAILABILITY 
AND PRICE CHANGE 

CPIM* is a Trademark of Digil<il Research 

CORPORATION OF AMERICA 

Hours: 

10 MAZZEO DRIVE, RANDOLPH. MA. 02368 

617-963-7220 
800-343-0852 

Mon.-Fri. 8 a.m.-8 p.m. E.S.T. 
Sat. 9 a.m.-4 p.m. 

PURCHASE ORDERS ACCEPTED 
FROM QUALIFIED CORPORATIONS AND INSTITUTIONS. 
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MuSYSgives

s-100 the best 

innetworks . .. 

withTurboDOS* 

With CP/M' compatible TurboDOS and MuSYS 

network slave boards you can turn any Z80-based, 

S-100 system into a superior multl-processor, multi ­

user network. 

Turb0DOS is faster than CP/M for system func­

tions. TurboDOS supports larger files (134 MB) and 

disk.s (1048 MB) and, unlike CP/NET*, it's compatible 

with nearly all 2..2 applications software. Many fea­

tures which are optional, extra cost or not available at 

all in CPJM are standard with TurboDOS. Add a 

MuSYS NET/s2· and you've got a complete, hard­

ware isolated network slave including Z80A CPU, 
two serial ports and many other advanced features. 
For special applications an additional bank of 64K 
memory is available. 
Expand your S-100 system economically with MuSYS 
now! Ask for all the facts on TurboDOS and our ex­
panding line of network slave boards. 
(Generous quantity/dealer discounts available.) 
'ThrhoOOS Is o traO<!ma'1< af Sallwaro 20QO. '"°' CPIM ana CPINET nro 1l'ademo.t;s 
o1 Digital Restlilrl:t\. l= NST/82 ha lradenW1< ol "1uSYS CCrp. 

IUIJ
~G:D~ 1451 Irvine Blv.d., Su. Ile 11CJ CJ Tustin. CA 92680 

COOi? (714) 730-5692 

SpecilET.snll/'IUti·user~ TWX: 910-595-1967 


CABLE: MUSYSTSTN 

.6.A . iii . Com..,"' CGnl>rl!lC• 1119 E>"1tw1100/Seo1J1rnber 14-16 
~ M1n11'Mlcro· ' o_..,.. HO>et/An.....,,,. C.h•orol• 

Seti us al Boolhs 5013. 5015 

listing 6: ALPHA performs a string comparison and sort. 

1 00 
11 0 
1 20 
1 30 
140 
15 0 
1 60 
170 
180 
1 90 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
3 00 
31 0 
320 
330 
340 
350 
360 
370 
380 
390 
400 
4 10 
420 
430 
440 
450 
460 
470 
480 

REM 
REM 
REM 
HOME 

BS = 
I NPUT 
PRINT 

********* 
* ALPHA * 
********* 

CHRS (7) 
II READY ? ";A$ 
"START" + B$ 

DI M A$ (40) 

FOR I= 1 TO 40: READ A$(1) 

I F A$ (I) = "Z Z Z" GOTO 210 

NEXT I 


N = I 
s = o 

FOR I = 2 TO N 
IF A$ (I - 1 1 < = AS (I) THEN 290 

ZS = A$ (I - l l 
A$ (I ­
A$ ( I ) 
s = 1 

NEXT I 
IF S 
PRINT 

K = 0 
FOR I 
PRINT 

K = K + 
K = 0 

PRINT 
NEXT I 
END 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DA TA 

l) = AS (I) 
ZS 

1 THEN 220 
BS+ "STOP": PRINT 

= 1 TO N 
TAB( 12 * K + 1\;A$(1); 
1 : IF K < 3 GOTO 380 

NOTE,THAT,THE,ORDER,OF 
SORT,CAN,BE,CHANGED,FROM 
ASCENDING , DESCENDI NG,B Y 
MAKING,GREATER,THAN,TEST 
I N,LINE ,LESS,ALSO,SAYS 
REPEAT , LOOP ,FOUR ,TIMES 
FIVE , DUE,FACT ,LOOKS,AHEAD 
ONE,STEP 
zzz 

Listing 7: MA TINV inverts a 10 by 10 matrix. 

1 00 REM ********** 
11 0 REM * MATINV * 
12 0 REM ********** 

13 0 REM 

14 0 DIM A( lS , 1 5) , B(lS , 1 5) , C(lS , 15) 

15 0 DI M I K (15) ,JK (15\ 

1 60 BS = CHR$ (7) 

170 HOME :NN = 1 0 
180 . PRINT "GENERATING 10 X 10 MATRIX " 
1 90 FOR I = l TO NN : FOR J = 1 TO NN 
200 A(I,J) = RND (1) 
210 B(I,J\ = A(I,J): NEXT J 
2 20 NEXT I 
230 INPUT " READY ? ";A$ 
240 PRINT "START " + BS 
250 GOSUB 10000 
260 PRINT BS + "STOP" 
270 PRINT "CHECKING RESULTS " 
280 FOR J 1 TO NN : FOR K = 1 TO NN 
290 s = 0 
300 FOR M 1 TO NN 
310 S = S + A(J,M) * B(M,K): NEXT M 
320 C(J , K) = S 
330 NEXT K: NEXT J 

Listing 7 contim•ed on pag" 452 

+-- Circle 333 on Inquiry card . 
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THE MICRO COMPUTER BUSINESS 

WILL GROW FROM $10 TO $100 BILLION 


IN THE NEXT EIGHT YEARSI 

ARE YOU READY TO CASH IN? 


T he micro computer bus iness 1s p red ic ted to grow from i1s present $10 billion to $ 100 billion before 1990! Imagine the 
poss1b1tihes 1h1s opens for you! No matter where you live. 1f you·re starling up°' presently 1n business, no other industry otters 
you more opportun ities! 

Now. finally , all the inside informalton you need lo secure a prosperous lulure m th is dynamic industry 1s available 1n 
one place· THE COMPUTER ENTREPRENEUR MANUAL! - An Immense in fo rmatio n source. compi led by our Inquisitive re sea rch 
team . aided by a panel or experts and business people from all areas ot the computer Industry! 

We presen1 the inside s1ory ol more than 100 lucrative computer businesses you can enter, where you' ll find the rea l 
opportun ities for the eig h ties : from one man operations like Programming Author, Word Processlng Center or Consulting . to 
Systems House, Service Bureau, Computer Store etc! Many al litt le or no inves tment' All the invalu ab le lacts a nd figures : 
How to start, Capita l needs, Prof it est imates and Margins. How to Sell and Market. How missing tec hnical or b usiness 
experience need not stand in your way, Source of Suppliers, etc! De1a1ls tha1 could take years to lind ou t on your own! 

W e' ll show you inside t ri cks , hke how to never again pay retail lor compu ter products and consumer electronics. even lor 
one item • right now, while you're starting your busrness 1 How to ge t free merc hand ise and 11ade show Invitations , etc . Th is alone 
wi ll more than pay for the manual! You ' ll read act ua l case histories of other compu ter en trepreneurs, so you can learn lrom their 
m istakes, and prolit from thei r suc cess stories! Where you·11 be one year from now depends on your actions todayl Lei us 
show you .h OVll to ta ke lhe firs! crucial steps ! 

Order now and lake advantage of our limi ted Introduction spec ial , THE COMPUTER ENTREPRENEUR MANUAL, and a 
six month subscript io n to THE COMPUTER ENTREPRENEUR REPORT/ NEWSLETIER ( so you 're a lways up-lo-date with the 
industry ). both for only $ 29.95! You must be conv inced on how easy you can s tr ike ii r ich 1n the mrcro computer business • or you 
may return the manual tor a full refund w1lhtn thrtty daysl USE OUR TOLL FREE NUM B ER TO OR DER! 

Bartering. Mell Order, Compi le end rent mailing lists, Specla llzod Data Headhunt ing and Temp Help Service, Tech Writor Shop, Cus tom Engineering. Tho 
highly pro fit able Seminars and Tra ining Bus iness . and many more! 

Man new ideas and ground lloor opportunlties t tnlcrvlews and success stories on compan ies of al l 5izes! Pr ivy info on the profits made: How some 
computer store operators net S100 · 5250.0001 L1n1e known oo~ ts I al maoe ho11 ow no rs mllllonoi res. OM or !lies" low· key companies, makmg srmple board; . 
wenl trom nil lo $20.000.000 anct TOO @mployee~ 1n lour years! Programmers tna t make SJ00.000, Thousonds or micro mllllonalres rn tho making. etc• 

Whateve r your qoal •S · Sii icon Valloy Tycoon . or 1usi a business al home · we guarantee you ti !ind a business 10 suil you - o r your money bock f 
PART TW'O 01 r.he manual 1s iooded w1n1 rtic know·l'!Ow and "st rG"eUlgh t lng " savvy you need both as a nov~ce or b1Jstness. vetersn. to gc1stat1£tci . 10 stav 

and 10 pro~per in lhe m'cro computer business' A goldmine or Information 1n clea r and eas;i·10·11sc 1n.strur::t1ons H to pre are your Bus ln~ss Plan. Ouls~de · 
f inancing , The mistokes you muSI avoid, How lo hire and manage employees. Incorporation r when and how to do 11 cheeofy ), Surviv in~ bad times. Record 
Keeping , how to estima te your market be lore you stan. Use multiple locat ions o maximize profits, how 10 promote ano stay steps ahead of lhc compot1· 
tlon ! How ro ge l fre-e ad vert is ing , lree merchandise, rree advice. Power negol ie.ling wHh supplie rs 10 double our pro lll margins, etc:! ven how 10 keep a 
present job whllo start ing a buslnoss port tlme! 

Don '! miss this opportun ity 10 bo part of this great Industry • tho nexl success story could be your ownl Order the manual today ! Par1 one anel two. 
bound m a deluxe ring binder. whe•e you can also co llect our newslc!!er ( free for si• months wllh the manual · a S32.50 value ! ) · all !or only S29.9Sl 

~--

THE COMPUTER ENTREPRENEUR NEWSLETIER ­
ALL THE LATEST INSIDE BUSINESS NEWSI 


NOW! SIX MONTHS FREE WITH YOUR MANUAL! 

You're a lw.ays attuned £0 the 1nc;lu5 try and your 

manual kepr up.. to · date, w1rh our newslf!rtt!r ! Each issue f\-as 
the laleSI busi ness news. Ideas. new ~upp li ersi , OLAf in · 
d ispensible " watchdog .. c:olt.1mn on profits. discounts 
(don r miss mtg s ptomos . I• o roc!J'n lfy wh~ n 1op 1creo mon1 
lor sold al $BO · lhal snail w olesale. one lh ird or the reloil 
price!), lhe competition . lhe blg deals. etc I Feolure stories 
w1lh s rar l -up info and case h1SIOJ1es on now mkro busl · 
nesses! 

Vou 'H gel invllatlons 10 11a.Qic shows an.d con ... ("n 11ons 
lhe usage o' our advisory service and our discount buying 
servicl!!' or your purchases• 

You II llnd many Items 1n our ncwslotrnr 1nnr w ill sa\fe 
you the cost o r your manual many limes over! 

EVERYTHING YOU NEED TO KNOW 

TO SUCCEED IN THE COMPUTER BUSINESS 


IS ALL IN THIS MANUAL! 

THE COMPUTER ENTREPRENEUR MANUAL as lne answors 10 all your quesllons about 

uloctlng, s1artlng and succeslully running a compute r buslne•s! Thcto has n11ver been such a 
comprehensi ve colloction ol know ·how an~ lnformallon abou1 this business In one place! All the 
facts you need to plan and acheio.10 your gool• 1n easy -to- follow , step-by -step Instructions! 

These are some of the 100-plu s bu,lnesses covered on PART ONE ot the manual . w11n the 
lacts on How lo stnn •nd run. S1an-up Cost ( Even now 10 op.,rate on a shoeolrlng ), Whal profi ts 
to e•pect, Wholesa le prices. Murk-ups. Suppliers. future outlook . case hlsl orlos 101 each, olc: 

Syslems House. Sol1ware Aulho r I who to sell to and who ro avoid f Sorvlce Bureau , Soft­
ware Publisher I •~ow o f111d proq1ams Thal sell. Word Processing Service, Consulting and Con ­
sull anl Broker fuse yous 5~1115 or those ol olhers . make $150 - SIOOO a d&y!), The 1ncrndlble 
Games Business. Computer Store t Franchises Pro and Contra . or a low m entory store in your 
home ! ). OEM , Hardware Mlg, Dais bue and Teletext Service ( big prospnctsl ), Used Com ­
puters. Repairs. Renl·A·Compuler, Promole FHts and Trade Shows, Tu rnkey Systems , 

CALL TOLL FREE! 

CHARGE IT! 


Credit Card Orders 

( MC. VISA only ) 


accepted 24 hours/day 


1-800-227 -3800 
Ask fo r extens ion 1136 


In Ca lifornia ca l l 

1-800·792 · 0990 

VISA 

OrdN by phone (Cro<ll l cards only), or us~ the coupon: 

!Jlllll~llllllllllllllllll lllllllllllllllllllllllllllllllllllllUllllllll 
§ Ma1l 10 THE COMPUTER ENTR EPRENEUR PUBLISHING CO. 
~ PO BOX 5543, Grand Centra l Stal lon, New 'fork, N.Y. t0Dt7 

Please send me THE COMPUTER ENTREPRENEUR 
MANUAL, And 1ne si x monlh free subscription to 
THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER. 
Al l for only S29.95 . p. s S3 ro r pos1agelhandl1n9 ( NV rosi · 
dents : acid $2 64 101 s.al s lax J It I de<:•de not to ke"P the 
manual , I rnay return 11 wit h in 30 devs tor a full retund . 

NAME: 

ADO RESS: 

CITY, STATE , ZIP : 
C Cheek or M .0 . enclosed Charge lo 0 VISA 0 MC 

CARO .t 

E•p. Dale: 

- SIGNATURE: 

- 891 

•C 1982, THE COMPUTER ENTREPRENEUR 
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Listing 7 co11 ti1med: 

AIMING 

TO Pl.EASE 

11 you know anything at all about Com­
puter Furniture and Accessories, you 
know that we bend over backwards to 
make our customers happy. That's 
why we'll modify our standard line of 
computer desks and accessories to 
meet your special requirements. With 
custom tops and desk configurations, 
special data shelves, micro shelves, 
risers, keyboard recesses, cable cut­
outs and paper slots, as well as custom 
paint and top laminate colors. At CF&A 
you get all this plus durable construc­
tion, reasonable cost , and personal 

~~~v~ce.!:~~ CFIOA. 

CF&A is aim- Ul 
Ing to please. 

Computer Furniture and 

Accessories 


515 West 132nd Street 

Gardena, CA 90248 


(213) 327·7710 


Houston Warehouse: 

Hamilton and Associates 


8050 El Rio 

Houston, TX 77054 


(713) 741 ·1505 


452 ~ptomber 1982 ~ BYTE Publ~tiono Jne 

340 

350 

360 
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380 

10000 

10010 
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10100 

10110 

10120 

10130 

10140 

10150 

10160 

10170 

10180 

10190 

10200 

10210 

10220 

10230 

10240 

10250 

10260 

10270 

10280 

10290 

10300 

10310 

10320 

10330 

10340 

10350 

10360 

10370 

10380 

10390 

10400 

10410 

10420 

10430 

10440 

10450 

10460 

10470 

10480 

10490 

10500 

1 0 51 0 

10520 

10530 

10">40 

10 5 ')0 

LOSGO 
L0 570 
1.0 5 80 

10590 

l 0600 


PRINT: PRINT "DIAGONAL OF PRODUCT : " 

FOR I = 1 TO NN 

PRINT I; TAB( 6) ;C(I,I) 

NEXT I 

END 


REM *************** 

REM * MATINV SUBR * 

REM *************** 


DET = 1 

FOR K l TO NN 


AM = 0 

FOR I K TO NN 

FOR J K TO NN 

IF ( ABS (AM) l > fl.BS (A (I, J)} GOTO 10120 


AM= A(I,J) 

IK (K) = I 

JK(K) = J 


NEXT J: NEXT I 

IF AM < > 0 GOTO 10150 

PRINT " ZERO MATRIX -- ABORT" : END 


I = IK(K) 
IF I = K GOTO 10220 

IF I < K GOTO 10060 

FOR J = l TO NN 


S = A(K,J) 

A(K,J) = A(I,Jl 

A(I , J) = - S : NEXT J 

J = JK(K) 


IF J < K GOTO 10060 

IF J = K GOTO 10290 

FOR I = 1 TO NN 


S = A(I ,K ) 

A(I,K) = A(I,J) 

A(I , Jl = - S: NEXT I 


FOR I = 1 TO NN 
IF I = K GOTO 1 0320 


A(l,K) = - A(l,K) /AM 

NEXT I 

FOR I = l TO NN 

FOR J = l TO NN 

IF I = K GOTO 10380 

IF J = K GOTO 10380 


A(I,J) = A(I , J) + A(I ,K ) * A(K,J) 

NEXT J : NEXT I 

FOR J = l TO NN 

IF J = K GOTO 10420 


A(K , J) = A(K , J) I AM 
NEXT J 


A(K,K) = 1 . I AM 

DET = DET * AM : NEXT K 


FOR L = 1 TO NN 

K = NN - L + 1 

J = IK(K) 


H' J < = K GOTO 10530 

FOR I = 1 TO NN 


S = l\(I,K\ 

A(I,K) = - l\(I,J) 

l\(1,J) = S: NEXT I 

1 = JK(K) 


IE' I < = K GOTO 10590 

FOR J = 1 TO NN 


S = A(K,J) 

A(K , J) = - A(I,J\ 

A(T,Jl = S : NEXT J 


Nl':XT L 

RETURN 




PRINTS LIKE A DAISY...COSTS LIKE A MATRIX. 

Integral Data Systems introduces the 
only low-cost dot matrix printer on the 
market that features Maisey™ printing. 
Maisey printing is a technique that 
allows you to produce correspondence· 
quality text approaching that of more 
expensive daisy-wheel printers, but at 
much wter speeds. 

How fast? With Microprism Printer's™ 
dual speed capability, you can output 
at 75cps in correspondence-quality 
and llOcps in high-speed data mode. 
And it also features sharp, high-density 
graphics in an 84 x 84 dpi fonnat. 

You'll get cleaner, crisper output 

spacing, text justification and, of course, 
software compatibility with our more 
expensive Prism Printer™ line. 

The Microprism Printer is the 
perfect system mate that can handle 
all of your printing requirements ... 
it's the best of both worlds. So if 
you've been waiting for the price of 
daisy-wheel printers to come down, 
or the quality of dot matrix to go up, 
now is the time to check out the 
exciting new Microprism Printer from 
Integral Data Systems. 

Stop in at your local dealer today 
and ask for a demonstration. If you 

than you ever thought possible in a need the name of the dealer nearest 
single pass. you, call us toll-free at (800)258-1386. 

Other standaro features of the Or write Integral Data Systems, 
Microprism include proportional Milford, NH 03055. 

MICROPRJSM'M @)Integral D<lta Systems, Inc. 

Mlm>prilm Priolcr, l'N«I Prlnl<uncl Mlllll<)' 
.,.. "ll'.l•l<ml lnd<morb of lnt.,.al 0.111 S)"lt.im. 
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keeps you in step with 
the fast-paced, dynamic 
world of COMPUTERS! 

55 Advanced Computer 
Programs / ri BASIC 
A comprehensive collec­
tion of ready-lo-run pro­
grams for tho TRS-80 
Level II wllh 16K and 
other BASIC computers: 
mothema tics. business. 
personal rnanog!lmenl. 
game. and simulation 
programs. Z52 pp.. 78 ii· 
!us. Ha rdbound . Pub­
lisher's Lisi $16.95. Order 
No. 1295. 

Programming Your 
Apple II"' Computer 
A must-have sourcebook 

for every Apple 11 owner or 

prospectivo owner. Con­

tains all lhe how-Io's for 

setting the most perfor­

mance out of your ma­

chine with the least 

amount of Ume aud pro­

gramming effort. 300 pp.. 

J9 illus. Hardbound. Pub­

lisher's Lisi $15.95. Order 


0. 1394. 

Microprocessor 
lnlerfacing 
Complete and up- to-date 
guide lo the newest con­
fi gurn ti ons in rnicro­
proccssor/mfcrocompuler 
i:lesign; shows how lo 
apply dig ital lecbnJques 
for a wide range of elec­
tronic purposes . For ex­
peti menlers and pro· 
grammers. 252 pp.. 263 il­
lus. Hardbound . Pub· 
lisher's List $13.95. Order 
No. !396. 

llow To Get 
Started With CP/M 
Practical I nlroducU on to 

Conlrol Program/Monitor 

(CP/ M). a system lhai pro­

vides more efficient man­

agemen t of your software 

and hardware resources 

. .. shows you how 10 gel 

programs from disk, topo. 

or paper into tho computer 

where you can use I hem! 

140 pp.. 1 Z illus. Hard ­

bound. Publishor's List 

$14.95. Order No. 336. 


Free Catalog Avai la ble 

Dealer Inquiries Invited 


ITABI TAB BOOKS Inc. II -----------­lllueRidgeSummil.Pt\ l i214 
I Send th e following books: I
I No. --No. __ No. __ No. __ I 

Check endnsed in the a m ount of$ __ I
I For Charga orders. call Toll Free: ' 

I 800-233-1128 (Pennsylvania. Alaska, I

I Hawaii. call direct: 717-794-2191) I 

I __ Visa __ Masterd1_arge I 


:\ee l. No. Expires : _ _ 


I Signa ture I 

I Namr I 

Address
I City I 
I Slate Zip I 
L. UYDM-9/J2 • 

S.pt<mbu 1982 © BYTE PubUcaHon. Im: 454 -----------­

listing 8: FFT computes tli e discrete Fourier transform of a 64-point complex array. 

100 REM ******* 

1 I 0 Hl::M * FF'l' * 

12 0 REM ******* 

13 0 DCM D( l 024) : IS - l 

1 40 ll OMI·: : rRIN'I' "GENERATING DATA " 

1 S O 13$ = Cll R$ (7) 

H10 NJ: = fill : PRINT " LENGTH :"; NZ 

170 p = 8 : PR[NT "PERIOD :"; P : NF = NZ Ip 
180 FOR [ = l TO NZ :J = I + 
190 D(J) = SIN (fi . 283185307 
200 D(J + l) = 0 : NEXT I 
210 INPUT "READY? "; A$ 
220 PRINT " START " + B$ 
230 GOSUB 10 0 00 : REM CA LL 
240 PRINT B$ + "STOP " 
250 FOR I = 1 TO NZ / 2 + 1 
260 J I + I - 1 
270 A = D(J) 
280 B = D (J + 1) 

I - 1 
* (I - 1) / Pl 

FOURl( D, NZ , IS) 

290 PRIN'r I ; TAB( 4) ; A ; TAB ( 20 ) ; B 
300 NEXT I 
310 END 
10000 REM *** ****** 
10010 REM * FOURl * 
10020 REM ********* 
10030 REM 
10040 PO = 2 : P3 PO * NZ :R3 = 1 
10050 FOR I3 = 1 TO P3 STEP PO 
10060 I F I3 > R3 GOTO 10 10 0 
1007 0 TR = D(I3) : T l = D(I3 + l l 
10060 0 (13) = D( R3) : 0( 1 3 + ll = D(R3 + 1) 
10090 D( R3) = TR :D( R3 + 1 \ = TI 
1 010 0 P l = INT (P3 / 2) 
10110 I F R3 < = Pl GOTO 
10120 R3 = R3 - Pl :Pl = 
10130 IF Pl > = PO GOTO 
10140 R3 = R3 +Pl: NE XT 
10150 Pl = PO 

1014 0 
INT (Pl / 2) 

10110 
13 

10160 IF Pl > = P3 THEN RETU RN 
1017 0 P2 = Pl+ Pl : TH = 6 . 283 185 307 I 
10180 S = SIN (0 . 5 * TH) : ZR = - 2 * 
10190 WR = l .O: WI = 0. 0 
10200 FOR Il = 1 TO Pl STEP PO 
1 0 210 FOR I3 = Il TO P3 STEP P2 

* 

( IS * Pl ) 

S * S: ZI = S I N (TH) 


10 22 0 JO = I 3 : J l = J O + Pl : TR = WR D(J ll - WI * D(J l + 11 
1 0230 TI= l~R * D(Jl + 1) +WI * D(J l l :O(Jl l = D(JO \ - TR 
10240 D(Jl + 11 D (J O + 1) 
1 0 250 D(J O + 1) = D (JO + 1) 
1 0 260 NEXT 13 
10270 TR WR 
10280 WR = WR * ZR - WI * ZI 
10290 WI = WI * ZR + TR * ZI 
1 03 0 0 NEXT I1 
10310 Pl = P2 : GOTO 10160 

Te.\t conti1med [1·0111 µage -14~: 

ca ll on subroutines with in the Apple­
soft interpreter for floating-point op­
era tions and especially for evaluating 
fu nctions such as SQR, SIN , and 
LOG. For programs tha t use these 
fu nctions, Hayden and Expediter II 
ca me out in the lead, margi nally 
ahead of T ASC, with Speed Star 
aga in bringing up the rear. 

Compiled versions of very long 
programs, particularly if many vari-

TI : D(JO) = D (JO l + TR 
+ TI 

+ WR 
+ WI 

ables are used, will generally exhibit 
an even faster relative speed, com­
pared to the interpreted BASIC ver­
sions. This is because interpreters 
have to search through tables for 
variable names and line numbers 
whenever they are encountered dur­
ing program execution . The com­
pilers, on the other hand, perform the 
necessary lookups only at compila­
tion time, inserting the appropriate 
addresses into the object code. We 

http:lllueRidgeSummil.Pt


As they walk and move about. 

your operators build up a static 

charge. 

Just by taking a couple steps 

across the floor in a well air­

conditioned room, they can 

generate 5,000 volts or more. 

Or, in the wintertime, 10,000 

volts or more. 

Static can also be generated 

just by sitting down in a chair. 


Another result 
can be 
annoyed 
customers. 

3M Static Control Floor Mats create 
an island ofprotection. 

But, for less than the cost of a 
single service call. you can 
effectively control static at 
every terminal, every 
word processor and 
microprocessor­
based unit. 

With 3M Static 
Control Mats, you 
keep static from 
coming between 
you and your 
customers. 

3M Static Control Floor Mats 
and Runners create inexpen ­
sive islands and pathways of 
protection around and be­
tween sensitive areas. Static. 
charges drain harmlessly from 
operators and other personnel 
as they walk, stand or sit. 
Available in a choice of colors . 
and in many sizes, 3M Static 
Control Mats are carefully 
engineered for performance, 
comfort, durability,ease of 

cleaning and safety. For standing 
and sitting applications. 

Send the coupon for a free 
catalog and more information. 
Send coupon to: Data Record­
ing Products Division/3M, 
223-SN, 3M Center, St. Paul, 
MN 55144. Or, if you've 
already put up with static 
problems too long, call 
this tol l-free number for 
the name of a distributor 
or dealer near you: 
1-800-328-1300. 

Free catalog shows 3M's complete 
selection of mats and runners. 

f;1 Please send ,;;;;;;alalog an::;her mform::n~ 
Sta11c Conirol Mais and Runners 

AME ___________1 

ICOMPANY --------­

1ADDRESS 

CITY STATE ZIP -------­

!Mail 10· Data Recording Products D1v1s1on / 3M. 
223-5N 3M Center. L _ S1 Paul. MN 55144 ___ _J 

3M Hears You ... 

3MCircle 512 on Inqu iry card. 



Circle 510 on lnqulry card. 

Model List 
SB ti 350K tlyle S24% 
SB 11 OD 750 S2995 
SB II SD I 4mb SJ495 

NEC 

• Low prices . big featu re s 
• Color ou tput 
• Real ti me cloc 
• GP I M compatible • 5 function keys 
Model Lisi Our ?lice 
PCBOOIA Compurer S9% ms 
PC6012A 1/ 0 Wi th 32K $6~9 S47S 
PC803 A Dual 5'.'. · drives $995 S73S 
ALTOS Computers Ca ll IOI Price 
NORT HSTAR Compulers Can lor Price 

PRINTERS 
Model Lisi Our Price 
I EC B0231\ $795 S479 
0'1d la M1 croline 82~ 5649 S474 
0'1da a ~11 c 1 01tne 83A S995 S724 
D~1aa1a Tr;;ctor Opuan S6!i S59 
C lloh S5'.0 Pr0Write1 S795 S530 
C 11011F - 1040cps $1995 S1449 
NEC 3510 or 3530 S22 5 S1869 
'JEC 7710 RS232 55tps SJ085 S2375 
r~EC 7730 parallel 55 cps SJ085 S2375 

MODEMS 
Ha •es M 1cr omooem ll ! Ano 5379 S290 

a1·es Smar modem S279 S219 
CAT Acousllc S190 S149 
O CAT duec l connect S 199 S159 

0 TERMINALS . 
Call for Prices 

ordstar far Apple S220 
WOrdsla r 10r CPI M S295 
Milt!.. erge S89 
CalcStar S175 
SuoerCalc S19S 
Vrs•Calc tor Apole S 1 BS 
dBase II S47S 
Soeflguarct S157 

APPLE ITEMS 
z-sosonc;mi •1/ CP I ,\ m;mual S2S5 
6 RA Cara S139 
0-coiurnn Ca<d ( V•demerm ) S225 

To Order Call (206) 362-3398 
Mail & lelephane orders only. Mastercharge, 
VISA add 3% Sorry , No COD 

PACIFIC 

COMPUTERS 


Division o1 Mickel & Assoc 

11056 Palatine N. 
Seatt le, WA 98133 

/ ~fk1'li.\\ 

- SuperBrain11 ­...d 
Our Price 


Sl 875 

S22SO 

S27SO 
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note, however, that the relative speed 
rankings among the compilers is ap­
proximately the same because each 
compiler gains equally from this in­
herent advantage over the inter­
preters. 

It is inte resting to comment on two 
apparently anomalous dips shown in 
the data of figure l; they reveal 
peculiarities of the TASC and Ex­
pediter II compilers. T ASC (with the 
Integer option enabled for a ll vari­
ables} was not outstanding when run­
ning the KBAUD7 benchmark, com­
pared to most of the other test pro­
grams, because KBAUD7 includes a 
division operation. As described in 
the T ASC manual, all integer divi ­
sions are done by converting to float­
ing point and back again. Therefore, 
in integer divisions, the program does 
not gain the speed advantage of true 
integer ari thme tic. Expediter II per ­
formed re latively poorly in executing 
program ALPHA, which tests string 
handli ng. Unlike the other compilers, 
Expediter II allocates space for strings 
sta tically (a t compilation time) rather 
than dynamically (at execubon time), 
and its string-handling algorithm ap­
pears to be inefficient. (For those in­
terested in details, Expediter Il's per­
forma nce on program ALPHA im­
proved only slightly when its default 
string size of 40 characters was ex ­
plici tly reduced to 10. ) 

Operation and Documentation 
We found that all of the compilers 

were very easy to use on short pro­
grams. We had lit tle difficulty in 
making them perform as advertised 
when compiling the benchmarks. 
Longer and more complicated pro ­
grams may be a different matter, 
though. A compiled language has 
some intrinsic differences from an in­
terpreted one-such as sta tic, rather 
than dynamic , allocation of variable 
pace and static definition of func­

tions. In addition, cassette-tape oper­
ations are not supported by the com­
pilers, in general, and Expedi ter II 
and Speed Star have not implemented 
the RESUME command. You should 
expect to have t make at least sma ll 
changes in some programs to make 
them compile properly. 

Gallo Systems' Integer BASIC 
Compiler: This compiler is furnished 
on two floppy d isks. The "system" 
disk is in the standard DOS (disk 
operating system) 3.3 format and 
contains the 3.SK-byte run-time 
library and various utility programs. 
The second disk is in a nonstandard, 
copy-protected format and contains 
the compiler itself. Normal operating 
procedure begins with booting the 
Galfo system disk, which runs an ap ­
propriate Hello program and leaves 
the computer under control of the In ­
teger BASIC interpreter. You then 
load the source program to be com­
piled (which must be an Integer 
BASIC file) and type ''BRUN IBC" to 
begin the compilation process. On a 
one-drive system, you will be 
prompted appropria tely for disk 
swaps. 

IBC then asks three questions to 
establish compilation-time options. 
The most important of these options 
permits you to genera te object code 
optimized either fo r fastes t execu tion 
or for minimum program size . This 
feature is very nice; the fast code is 
very fast indeed but may be up to 
three times as long as the source pro ­
gram. In contrast, the compact code 
may actually be shorter than the 
source program. In our tests, the 
compact code execu ted only 10 to 20 
percent more slowly than the fast 
code, though in some cases the speed 
penalty may be greater. 

When compilation has fi nished, 
you can use the BSA VE command to 
save in binary format the ob jec t code 
on any standard DOS 3.3 disk. To 
run the compiled program, you use 
the BLOAD command to load in 
binary format the run-time library (if 
it is not already in memory) and then 
use the BRUN command to run in 
binary format the object File. Both the 
compiled code and the run-time 
library are relocatable by page and 
can be saved toge ther as a single file if 
desired . 

The Galfo instruction manual is 
thorough and complete, though not 
ornamentally packaged . (The 27 
pages were reproduced from a dot ­
mat rix printout.) An extensive sec­
tion describes some very useful exten­
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Newmbp 
COBOL 

Compiler
for 

CP/M-86 
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It 's at least four times fas ter. SO TWARE ANd ,. akland. A 94621 
We guarantee it-or return lbe compiler f I~ [ Plionc 415/ 632-1555 

a nd mamia1 witbin 30 ttaJ'sfor a complete ref1111d. SYSTEMS TECHNO OGY INC. 
And, it's COBOL­ ' Pkast· se nd me; 


the language for commercial and administrative appli· 


Compan:d 10 inicrpretcrs,mbp's ne\v COBOi. Compiler for 
CP/ M·86 ' cu1s 16-bil micros' program run· time 75% ! With 

it, in one hour ~·ou can now run programs 1h:11 uscd 1<> take 
four. Put ano ther way-it's like having four computers for 
the price of one. The.: doll ar savings arc obvious-
and, awesome! 

How is it J>:Ossible? 
An imerprecer translace and execut es a program 

on<:: sra temem a1 a time- every time rhe program runs. But . 
the mbp COBOL Com. piler translates an entire program 
just once; then the 1ran lated prognm can be execured as 
often as yo u ,..,.ant - IVITHOUT R£TRA SLAT!ON.1 

cations. tandardizcd and maintain<:d like no o ther language, 
COBOL opens up a whole range of benefi ts to hu iness 
micro user that previously onl)' m;tinfrarnc and mini 
users enjored. 

mbp COBOL ComjJiler features: m eets A 151 '74 
Standard • offers access to tJ 11as1 selection ofexisting 
applicatio11 soft ware • real exec11/able m achitie code ­
r1.111 -time a11d 11uwWIJ' efficient • use1·frie11dly 
(exampll!: more tbnn 500 error m essages) •maximum 
portability protects softu·are i111'estmc' 11IS. 
For application softw:m.: d1.:vclopcrs. th · run -time 
package is reasonab ly priced ancl ava ilabl · scparatelr 

Available now for CP/ M-86, iRJ\IX-86,' and IS fS:' 
soon for OASIS-16,' and M ·DOS.' 

Wi1h twenty-five vc•lr worldwidt: ~'\'S tem software 
t:xpcriencc, for rnor : than 'twelve years mhp ·h::is sp1.:i.:ia li zcLI 

• 	 D mbp COBOL Compi ln for CP/ M-86 ( manual included): $1400. 
I understand 1he compilc.: r will cur my COBOL program cxecmion 

• 	 ci mt: 5'\., or I mar n.:rnrn It (:111d manual) wi thi n 30 days for a 
• 	 fu ll rdund. 0 Mrnu:il only, $95. 

0 free compikr information. D OEM inform:i cion. 

• 	 [J Check e nclosed 0 t IP .0 .0 . 0 VISA D Mascerchargc: 
(Add t j for sh1~plo~ l'.:al 1forn 1;1 C"e~1dc m s u J.d s:1 k lo 1:a.:t1. ) 

ard #------------- Exp. dak ______ 

' ig11;Hure ______________________ 

• 	 Name _______________________ 

• 	 Ti ck __________ Company __________ 

ddrc:,1> ( 110 PO Box # )---------------- ­

: Ci CJ-------- St atc: _____ Zip______ _ 

Or 

your 
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in custom COBOL impk:mcntations fo r mainframes and minis. 
No"'~ the mbp COBOL Compiler for CP/ M·86 makes chis 
valuab le experience avai lable to micro users. 
To take ad\'antage of it, just end lhe coupon-or 
call Diet_er Moenig 415/632-1555- today. 
lbrdwuc rcquJrrd •)6:K mr:mut>"• tu rd 1J 1~l & If" Oup p)' 
" CP M ·Hfl 1<i. ::i l )1g,il~I Rc:~cuch TM . 1R1t'l:X -86 & 1SIS. lm d TM!-+; 
OA-;lS ·16, Ptu~c: O ne S -."Ce m !'I TM . M S~ DO.S. ~hc ro!'lof1 T M 

I I I fh[P. •••••••••••••..••·••··•···•••• 

_..__.,.. 7 00 Edgcw;ucr Drive. Smee 626 

Visit us at Mini-Micro Anaheim 
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WI REMASTER 

A COMPILER FOR HARDWARE 

' 
• WlREMASTER is a soltware 100110 aid in tile 
design, layout , and construction of elect ron ic 
hardware. Althoug h inten ded primarily lor wire 
wrap, 11 is also highly useful in the layout . erro r 
checking. ancl !rouble-shooting or PC boards. 

• Inpu ts are easily derived directly from the 
schematic diagram and fed 10 WIREMASTER m 
a CP/M• lex.I file. Outputs include a network 
map that graphically shows all pins and wires 
(no ploiler required), a wire list sorted by 
lengths and levels , a parts llst. signal and pin 
cross-references , and wrap count and continuity 
checklists which ensure a perfect wiring job. 

• WIREMASTER checks for s~ n tax errors. 
wires that go nowhere . and duplicated pins . 
Network lengtll s are min imized, and wire 
lengths are calculated and sorted in oescendmg 
order so that the shorter wires on lop hold down 
the longer wires beneath lor a neat wiring job. 

• The resulting information is then used lor 
wiring, PC board layouts. error-checking . 
compo nent stulfing, and system debugging _ 
This makes a com plete and easily updated 
documenta!ion package. Although it runs on 
small computers , WIREMASTER can handle 
large projects. 

• WtR£MAST£R locates parts with a precision 
o1 .001 inch. kee ps trac~ of your schematic 
page numbers and includes them in the outpu ts, 
and can handle t •11sted pair and shielded wire . 

• CHANGEMASTER . a companion program. 
eltmmales the confus ion and loss of con trol 
caused by changes 10a board during debugging 
and modifica tion . 11ou tputs amap o1 all nelworks 
which have been added. de leted . or mod1licd , 
and automat1cally generates REMOVE and AOD 
lists so an ord board can easily be broughl mlo 
exact conlormance wi lh lhe la tesl design 

• WIREMASTER runs on any ZBO' CP/M 
system or 47K or larger. including S· t00 sys· 
terns. TRS-BO " Model II and Apple 11· with 
SollCard'', The diskette also includes a SORT 
ut11lty. a pa gm a Ion and mu1t1·column printing 
program, and FIX. a program which finds all 
bad spots on a disk . tel ls you which l il es tl1ey 
are in, places the bad sec tors 1n a single hie . 
and recovers erased iles. 

• Posl·processors lor numerically con1ro11ed 
wire wrap machines such as the Gardne1Denver 
SP·29 and 01hers are available by special 
arrangement. 

WI REMASTER plus CHANGEMASTEA . . $200 
Manual only. _. . . S 20 
Update to currenl vers ion . . . . . S 25 

Discount ocompuler club members 

Versions l or 808018085, CPM 86,CDOS, 
and IBM PC available soon. 

AFTERTHOUGHT ENGINEERING 
7266 Courtney Drive 


San Diego, California 92111 

(714) 279-2868 

"Oigi1a1Rllstarch 1raoemark 

sions to Integer BASIC. One of the 
nicest extensions is a set of high­
res o Iu ti on graphics commands 
similar in effect, though not identical 
in syntax , to those used in Applesof t. 
These features, together with its 
speed, would seem to make Galfo­
compiled Integer BASIC an attrac tive 
language to use for developing high­
speed graphics and game-playing pro­
grams. 

Hayden Book Company's Apple­
soft Compiler: Furnished on a single 
16-sector floppy disk (a 13-sector ver­
sion is also available ), the software is 
copy-protected and written to disk in 
nonstandard format. To use the com­
piler, you boot the disk; the program 
then asks for the name of an Apple­
soft source fi le and prompts you to 
swap disks (if necessary for single­
drive sys tems). It then requests an ob­
ject fi lename, suggesting a default by 
preceding the source filename with 
BIN. , as in BIN.PRIMEl. Compila­
tion then begins, the system agree­
ably keeping you posted on what it is 
doing by displaying flashing messages 
such as LOADING COMPILER, 
PARSING, SAVING OBJECT, and so 
on . The au tomatically saved object 
file includes a copy of necessary rou­
tines from the 3.3K-byte run-time 
library. To execute the program you 
press Reset , reboot the system, and 
use the BRUN command to run the 
saved ob ject file. 

The Hayden compiler has some 
useful features that help to streamline 
its generated code. Expressions and 
even subexpressions with integer 
operands are evalua ted as far as pos­
sible with 16-bit arithmetic routines. 
Also, the compiler generates array­
lookup vectors for multidimensional 
arrays, thereby avoiding many time­
consuming multiplications when ar­
ray elements are referred to at execu­
tion time . Several source programs 
can be compiled separately. They 
then call each other as modules or are 
called by interpreted Applesoft pro­
grams. However, the mechanjsm for 
sharing variables between programs 
is somewhat cumbersome and error 
prone. 

The Hayden instruction book is 
professionally packaged in an attrac-

Hve three-ring binder. The documen­
tation is clear and informative, 
though perhaps somewhat sparse. 

Microsoft's TASC: This compiler is 
furnished on a single 13-sector floppy 
disk. With a DOS 3.3 system, you 
must use the program Muffin to 
copy the five TASC files onto your 
own standard 16-sector disk . If you 
have only a single disk drive, you 
than have the desirable advantage of 
being able to put everything (com­
piler files, run-time library, source 
files , and object files) on the same 
disk, so that no swapping is required. 

To compile a program , you type 
"RUNTASC." You will be asked for 
a source filename (e.g., PRIMEl) and 
an object filena me (which defaults, in 
this case, to PRIMEl.OBJ). The com­
piler asks two questions that permit 
nonstandard memory-address assign­
ments for the object code and non­
standard options concerning listings, 
error handling, and so on and then 
proceeds to compile the program . 
TASC is the slowest compiler we 
tes ted; very long programs required 
10 minutes or more to compile. To 
run the compiled code, you must use 
the BLOAD command to load the 
run-time file and then use the BRUN 
command to run the object fi le. 

Microsoft's instruction manual is 
superb. It is packaged in a handy 
loose-leaf binder and is 97 pages long. 
Chapters are arranged in order of in­
creasing complexity, starting with a 
tutorial on what compilers can do. 
The manual gives detailed examples 
using TASC with a graphics demon­
stration program on the disk and 
covers advanced programming con ­
siderations such as optional use of the 
very powerful lnteger declarations. 
The final chapter describes in detail 
the internaJ workings of the TASC 
compiler, including the interesting in­

formation that TASC was written in 
Applesoft and used to compile itsel.fl 
(No, the source code is not included 
on the disk.) The Microsoft manual is 
the only one of the five to include an 
extensive index. It is a very profes­
sional piece of work. 

On-Line Systems' Expediter 11: 
Both 13- and 16-sector versions are 
furnished on a single floppy disk and 
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NEW! Lowest Prices Anywhere ... 


ITH 

RONA 


~-	 •&39 

SOFTWARE 

An .dvanced microprocessor controlled daisy wheel 
GlrJnter, - Fully formed letter qu_ality printin9 ­

\,,. TTER QUALITY 	 • 
''ECTRON IC TEXT PRINTER 

COMPATIBLE 
Sp ed -120 word s per minute - Simple - Reliable 
r User " fri endly" operator contro ls - Ava11able wi th WITH IBM PC-DOS 

a.r llel or seri al data interface - 10 or 12 charac ters Also Avai lable 1 sided 160·K ... 
9er ir\ch - Six fon ts for each pitch - Handles single $249.00. Tested. assembled, burned-in 
~ti ets ·or continu ous forms up to 5 parts - Tractor and re·tested before shipping. 
»Pll~nal - Noise level-63d B or better - 117 VAC Ask about our external drives. 
or 2'10 VAC - 50160 Hz. 

i Jo Order, Write . .. or Call Toll Free: 800·523-1449. in PA(21s)644·6341 

J r~s }c t sale bank timre 1ransfor. cer 11 Hed or c:ash•er·s ch ck. 01 

n n.eyl ord er Please include 1e1ephone number W1!11 order PA 

111wldot1ts add 6% sates tax Adve rtised pri ce 1s 101 P•e-pa1d o rd ers 
 SPECTRA MARKETING .OIB sh1pp1ng po"'t. P11co sub1oc1 to change w1 1hou1 notice 

11Jl ~ c t u re r 's warraoly only 	 600 Swedesford Rd. Berwyn, PA 19312 
~PC™Trademarko!IBM 

TM 

IBMPC 
INTERNAL 
FLOPPY 
DRIVES 

$ 299 TWO-SIDED 
• 320K 

I 

i 

'f 
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APPLE SPEAKS 
~ 

INTELLIGENTLY! 
~ 

el people w ho dored to reach A tor1 10 tolk o re 090111 
~ ollenging the microcompu ter es oblishmen with the 

OICEBOX Speech Syn hesizer for Apple . This low cost 1n1el­
ligen peripheral ca n speak lhousonds of words unassisted, 
·~en'.eraled direelly from its firm ware ROM dictionary lo­
caled on ils plug-in card . This means 1ha1 speech. with 
1arioble intona tion ond speed, con be used 111 ony o' your 

0 

pple programs wi thou t ever having to bother loadi ng a 
.:li sk'. An d, 1n case you wont to expond your dictionary to 
include unusua l words o r w ords 111 foreign I nguoges, you 
·an! eosi ly de i ne I hem w i th our 64 phonemes and s or 
rhe:n by the thousands on one of 1he six special dic11onor1es 
provided for on our disk. 

lh add i tion your VOICEBOX for App le con b easily coded 10 
;in on key w i lh uniform borleng lhs ond you co 11 s1or 
rec rd) your songs on disk, retri v1ng ond mod1fyrng sec­

iions whenever you wonl. Wi th the isk system. you ' ll a lso 
n1 · y on educorionol rar1dom sentence enerotor and 

gra phic speech onimot ion t The VOICEBOX for Apple wil l 
run on 32K Apple II w i lh Applesoft or Apple II Plus systems 
aq~pped with sixteen-sector disk dri ves. VOICEBOX for 
· pple comes w 11h loudspeaker ond disk. The Alien Group 

1so·mokes a less expensive VOICEBOX for Apple with oil 
lea~ures (including expondoble disk d1c11onary), bu ex­
:iud ing firm ware ROM and singing copab1 l1t . Speaker 1s 
lp!ionol on this unil. 

For A lori •Jsers . 
ih VOIC EBOX for 
16K and up A1ori 
p l ugs directly info the 
ser ial port 1o ex l ro cables are 

eeded and nos eoker 1s needed since rhe speech comes 
direct ly o •er your TV monitor. Th1s unit hos oil speech syn­
1hes1s features excepT singing ond f irmwor ROM . 

AL·3001 VOICEBOX for Apple. W 11 h firmware ROM, singing 
copob1I1 ry ond speaker 215 00 
A L- 3501 VOICEBOX 'or Apple Wi hout firmware ROM, 
s1ng1ng copobil1 1y and spea ker S 139 00 
AL-4001 Spea er for AL-350 1 (the AL-3501 will also work 
w 11h ony other speaker) 15 .00 
AL-5001 VOI CE BOX or Ato ri S 169 .00 

A l l moil orders Ct re on o 10 doy mon ybock guoronlee i f 
you re not complelely sot1s ied When orderi ng enclose 
chec or money-order or s1ote VISA or ASTERCARD num­
ber. Send moil orders 10: 

THE ALIEN GROU P or Telephone orders 
27 West 23rd S re I !rorn 10 AM to 6 PM 
Dep1 BT -3 ew York rime 

ew York , New York I 001 0 (212) 924-5546 

ALSO AVAILABLE AT LEADING COMPUTER STORES 

THROUGHOUT THE WORLD. 
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written in a nonstandard format. To 
compile a program, you boot any 
standard DOS disk, load the desired 
Applesoft program, and type "BRUN 
EXPEDITER," changing disks if nec­
essary before pressing Return. The 
compiler asks whether you want to 
accept the default compilation-time 
options and allows you to change 
them if desired. It then proceeds to 
compile the program. When compila­
tion is finished, the Applesof t pro­
gram has been replaced in memory by 
a single-line program, a CALL in­
struction to the starting address of the 
compiled code. The program can be 
run immediately or saved on disk if 
desired. The saved program will ap­
pear in a DOS catalog display as an 
Applesoft program, but actually it 
contains the single CALL statement 
together with the binary object code 
and the 2.3K-byte run-time library. 

The Expediter 11 manual is paper 
covered, printed on gray stock, and 
adequate but not extensive. It con­
tains little tutorial material, though 
we believe a first-time user wiJJ prob­
ably be able to understand it . 

Southwestern Data Systems' Speed 
Star: This compiler comes on a 16­
sector standard-format disk. Opera­
tion requires that a hardware key be 
plugged into the Apple paddle port. 
(The paddles can still be connected. 
piggyback style, because the key has 
a socket on its top.) To use Speed 
Star, you boot the disk or type 
"BRUN SPEEDST AR ." The compiler 
is loaded into memory. the HIM EM 
pointer is reset to protect the com­
piler, and you are left with standard 
DOS and the Applesoft interpreter in 
command . You may then load or 
otherwise enter any Applesoft pro­
gram; to compile it you type the 
ampersand character (&), optionally 
followed by parameters specifying 
nonstandard addresses, etc . For pro­
grams of modest size, everything can 
be in RAM- Speed Star itself. the 
program to be compiled, and the gen­
erated object code-so no disk ac­
cesses are required, and compilation 
is extremely fast. These programs 
compile in a second or two ! Very long 
programs may not compile at all, 
however, because of memory limita-

EMPLOYMENT 
OPPORTIJNITIES 

Software 
Engineers 

if••• a byle and anibbledon 'l make you lhink of food ... 

peripheral ls somelhlng other than vision .. . a syslem 
Is not necessarily somelhlng you beal ... 

and... when you have a problem with "async" 
you don' t call a plumber ... a NAK Is something you 
don't pul on a shelf wilh a nlk ... going lrom hall-
10- full duplex doesn' t mean doubling lhe rent ... 

then... you should bring your knowledge of 
telex/data communications and your sottware exper­
tise (P DP 11134. 11 /44, MACRO or micro assembly 
la nguage on 8086,68000 and Z80 based sys1ems) to 
this fasl -paced, hi lech non-commercial environment. 
OatabH is the leading supplier of TOM concen1ra­
1orslswltching equipment for the telex marketplace 
and we're presenlly expanding lnlo communlcalion 
con trollers. Forward your resume including salary his· 
tory 10; Manager, Professional Stalling, Databit In­
corporated. 110 Rlcefleld Lane, Hauppauge. N.Y. 
11788 

An Equal Opporlunlty Employer m/1 

Databit INCORPORATED 

WANTED:
For only ... Simulation Engineers 

U -rou Or• ..xpe1l11n(ed In computer 'yst~1. p•ogromming, 
M)ff'oolo.ra confl!jjuratiori, ll1gh1 simvlotion, ovion~1. 1onk1, EW. 
ECM. vlwol 01o1,optlot , no-v/ comm t:yucimi O.f fl~h1 oero.d:r­
oomic'I. we u.-ge Y°" to 1-C'nd ""your re:t.vme irt ~onfickru;c- , liA\: 
oUe,.~ C!lic~nttnr wlory, relocaltOl!i, bt-Aefri plant or.d nceptio_~· 
al coseer gro.....rh potontiot 01 our upttoto Nitw Yotl1, h~od­$768 
q.uorh:ir1. 

Seno ..,our resume ro 
$tovo Rowan, D1p1 . SYyour recruitment ad in this link 
Flight Slmulotlon 01,lslonLink Binghamton, NY 139024" space will reach 290,000 l l..:,lollllWUl l.l o() lll Or¥1\a!Ollt' t607ln2·3163 
c0 Employer M F qualified readers just like 

yourself. 

To place your ad call 212­ Let 
997-2556, or send your copy 

McGraw-Hill'sto the address below. 

Classified 
Ads Work 

P.O. BOX 900, NY 10020 For You 
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state -of-the-art innova ti o ns are the norm , 
you ' ll be jo in ing an elite software systems 

resources . 

Systems Programmers 

Many things fly, maneuver 


and run on software at Kearfott. 

Including careers. 


McBride Avenue , Little Falls, and resolving, daily problems. NJ 07424 . In MIS-the expanding 
sphere that has he lped give IKearfott l 


Whatever your· software specialty, you have a 
choice of career paths at Kearfott- in operat­
ing systems ... commercial applications . .. and 
scient if ic programming . Right now we ' re 
engaged in many of the most ditt icult , stimu lat­
ing , and ult imately rewarding technological 
undertakings imaginable. And al l of our dozens 
of on-going projects depend on strategic 
software advances in communicat ions . logis­
tics , MIS and guidance systems . 

At our Data Center, one ot the country"s 
most sophist icated information services where 

group that mainta ins IBM and Amdah l main· 
frame computers with supporting software that 
includes MVS/SE-2. SE/ A. JES 2 , IMS DB/ 
DC, CICS, TSO, WYLBUR , ACF/ VTAM , ACF/ 
NCP, SAS, information systems . This Center is 
tied in to al l our plants via an on-l ine compu ter 
and provides an instant interchange of techni ­
cal deila. Here you ' ll have the opportuni ty to 
develop user-friend ly software and become 
invo lved with educating com­
pany users and consul ting on, 

Kearfott's rare fied environment a very solid 
bas is- you'll run the gam ut. Accoun ting. 
Finance. Payro ll. Inventory and manufacturing 
controls. All involve COBOL programm ing , 
CICS, MVS. IMS , and data base design and 
Telecommunications . 

Scientific programming otters yet another 
challenge . Have strengths in simu lation? Lin­
ear systems? Firmware for softwa re va lida­
tion? Kalman fi ltering or Fortran? Let us te ll 
you about our firmware p rojects a nd 

The path of the future for 
software professiona ls can beg in with Kearfo tt 
if you have the minimum of 3 years experience 
in a large-scale IBM or HP 2100 MUX envi ron­
ment that we requ ire . 

Find out why sof tware caree rs fl y higher 
at Kearfott by sending your re sume to Carol 

Ba tt e. S i nger Co mpany, 
Kea rf ott D i v i sion , 1150 

a division of The SI NG ER Company 


An equal opportun ity employer, m/ I, who creates opportunit ies 
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FOR TRS·80 MODEL I OR Ill 

IBM PERSONAL COMPUTER 


* 	MORE SPEED 
10.20 tlmH rHter lhan •n•e rpreled B.A.SlC 

• 	 MORE ROOM 

V:.1..C:;~~~--c.~rr:~~'~,~~8v~~i:aY~~n1!Ab~,Mo~~~~~ 
t1ut1•u. :31<:hJll .·u.nlQu6 "WOrOn•mH u !llfl on ly ' b:ii"IU In 
f'IHdeP! 

w 	MORE INSTRUCTIONS 
Add YOUR <:ommands 10 111 79-STANO"AO-pl11s 1Mfr\JC­
llo.n ie1 1 
t:ar more c.ompt111t l h1n most Fo rU'lt; slt1.g. 1e !. OOuDlt 

r;:~,~~~~1:;~·~~~,~~g~6·;:1~7~·,~i·1~1r~~~~; ~ !~~~y) 
• 	 MORE EASE 

£:tc &Uent 1ulUcr1t1 n E.ci1tor. s1fuctured 6 modiul1r 

grr;.or•mmln g 

Wo10 SH l(.h uUllly 
THE NOTEPAO l•Uu wrHar 
0iptlm\a9' tor your TFIS-80 <ir IBM ·o111 Hn lo.t)'bOllrd tt!IOH19 , 
uo-tierJ•ower cue Gl!i~l a.y \!Hlve1, ruH ASC11 

• 	 MORE POWER 
fQrll'll OP•r•lln g _,,,11m 

ConcuHeru lftl&rcue1e1 ANO Com~ 1ler 

VIRTUAL ttO lo r vid•o iind printer. d ~a». •nd 1101 


~~~~~t;~;~oA~~s:m1~:~1~:~rd 
izao An1tmo1u • •10 1vt1ll•Ole ror TRS-10) 

IMarmh: 351· 1-0 80.l r• cll. Cl-tk er u 

IBM can tHd. "" ' •'• 1no f11n M J 01.s~s 

M 3 can tUO . wrl 1& l flrS run M 1 d ~5"-S 


m[!J[f§FORTH 

THE PROFESSIONAL FORTH SYSTEM 


FOR TRS·eO & IBM PC 

/T!'IOu!ilM! OI ' 'f!l11 1115 I,, \J!HJ 

MMSFQIHH OIS.111. Sy!.l&m l f6Qu1r65 1 a is~ Clto•6 J2K Plo.fJ J 
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Figure 2: Comparison of disk storage requirements fo r a vers ion of the Yahtz ee game, 
using the two interpreted BAS/Cs and four of tire five compilers. Shaded segments of 
the bars represent the run-time libraries required by each system. Both the fastes t­
execution and the minimum-program-size options for Galfo Systems' Integer BASIC 
Compiler are shown. A s desaibed in tlie text, the test program was too long to be com­
piled by Speed Star. 

tions. This problem can be reduced the BASIC source code have nearly 
by using a compile-to-disk option or identical disk-storage requirements : 
by using a memory-efficient seg­ 46 sectors for Integer BASIC and 45 
mented version of the compiler (see sectors for Applesoft. We produced 
following section). With the seg­ compiled versions of the program, 
mented version, compilation speed is tested each one for correct execution, 
comparable to that of the other com­ and then checked the length of the ob­
pilers. To run a compiled program ject code. The results are shown in 
already in memory, you simply call figure 2. 
the starting address of the object The clear winner of the race to pro­
code. The object program may be duce compact code was the Integer 
saved in binary forma t in the usual BASIC Compiler of Galfo Systems, 
way, either with or without the run­ using its optimize-for-space option . 
time library . Its object code required only 31 sec­

tors , exclusive of the necessary 
Code Expansion 15-sector run-time library. When op­

In order to make an objective com­ timized for execution speed, the ob­
parison of the memory requirements ject code nearly doubled to 60 sectors 
for code produced by the different (plus 15 for the library); however, the 
compilers, we used a game similar to other Applesoft BASIC compilers 
Yahtzee, which was programmed took up equal amounts or more of 
originally in Integer BASIC and memory . T ASC required 75 sectors, 
translated directly into Applesoft. Ex­ Expediter required 96, and the 
cept for small syntax differences, the Hayden compiler needed 100 sectors! 
two versions were essentially iden­ We were unable to compile Yahtzee 
tical; a player could not tell which using Speed Star. Even when using 
one he was using. As shown at the the segmented version of the compiler 
top of figure 2, the two versions of together with the compile-to-disk op ­
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tion and after reducing the source 
code size to 38 sectors (by removing 
the game's instructions and many 
REM statements), we were con­
fronted by out-of-memory compiler 
errors. Speed Star could probably 
handle Yahtzee if you divided the 
game program into two or more sepa­
rately compiled segments, as de­
scribed in the next section. 

Chaining and Overlays 
Each of the compilers allows some 

kind of chaining from one program 
segment to another to permit very 
long programs to be run even though 
all of the object code cannot fit simu l­
taneously into memory. Variables 
can be preserved, if desired, to allow 
access by the next chained program 
segment. The ease of accomplishing 
this task varies quite a bit among the 
compilers. Galfo's Integer BASIC, 
Hayden's Applesoft Compiler, and 
Southwestern Data Systems' Speed 
Star all allow you to disable the vari­
able-clearing function when a new 
segment starts executing. However, 
with these compilers, all of the pro­
gram's variables are, in effect, in a 
"global" common area , stored in the 
order in which they are used in the 
program. It is your responsibility to 
keep the desired equivalences 
straight , and this is not always an 
easy job. Expediter II and T ASC. on 
the other hand, provide active REM 
statements that allow you to declare 
particular variables as "global" and 
others as "local. " This procedure 
makes chaining much easier. Speed 
Star has a nice feature that makes it 
easy to ca ll a compiled module from 
an interpreted Applesoft program 
and to pass parameters to it in a very 
convenient way. Unfortunately, only 
simple variables can be passed - no t 
arrays-and the transfer path is a 
one-way street. Moving results back 
to the interpreted program is consid­
erably more complicated. 

In summary, by putting effort into 
reading the manuals and trying things 
out, you can accomplish almost any 
kind of overlaying or chaining of 
modules with any of these compilers, 
but only Expediter II and T ASC make 
the job easy. 

-· . 

Conclusions 

All of the compilers perform essen­
tially as advertised, and all provide 
very worthwhile improvements in ex­
ecution speed. Our overall recom­
mendations can be summarized as 
follows: 
•Galfo Systems' Integer BASIC 
Compiler is the execution speed 
champion, by a significant margin, 
and also produces the most compact 
object code. It is our fi rst choice for 
all applications where its (extended) 
Integer BASIC can be used. 
•For more general use and for all ap­
plications in which floating-point 
operations are essential or desirable, 
our first choice is Microsoft's T ASC. 
Its easy-to-use integer declaration 
makes some programs execute signifi­
cant ly faster than they do with any of 
the other Applesoft compilers . ln ad­
dition, its compiled code is signifi­
cantly more compact, and its user's 
manual is outstanding. Other less 
quantitative features also seem to 
favor T ASC, including the obvious 
convenience of its global common de­
clarations and its standard, unpro­
tected disk format. 

•Both Hayden's Applesoft Compiler 
and On-Line Systems' Expediter II 
each produced the fastest code in at 
least one of our tests, and both are 
very serviceable products. We fault 
them primarily for being somewhat 
less convenient to use than T ASC, re­
quiring much disk swapping on a 
one-drive system and (for the Hayden 
Compiler) requiring a system reboot 
before every compilation. It is worth 
noting that at the present list price of 
$100, Expediter II is an excellent buy . 
•It is a pity that Speed Star's object 
code is not faster ; its convenience for 
modest-sized programs is second to 
none. Speed Star can reside in your 
Apple 's memory in a more or less 
transparent way and can do its job on 
demand in just a few seconds. How­
ever, for most of our benchmark pro­
grams, its execution speed is only 2 or 
3 times faster than interpreted Apple­
soft BASIC. as compared to 4 to 10 
times for the other compilers. I~ some 
applications, the relatively poor 
speed ranking might be outweighed 
by the desirable convenience.factors.• 
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Figure 1: Comparison of troublesh ooting tech11iques . Figure la sliows a standard 
schemat ic diagram. annotated by tl1e 111cmufact11rer wit /1 ar1alog waveforms. Figure 1b 
sliows an example of a digital circuit and th e attendant sig11al1ffes 11sed for analysis. 
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ln the earlier days of electronics, 
signal tracing was the most common 
method of troubleshooting analog 
circuits. Most of the schematics had 
pictures of the expected waveforms at 
various test points (see figure 1). This 
a llowed a technician with limi ted ex ­
posure to the product to recognize a 
faulty signal and repair the problem 
quickly. With the birth of digita l elec­
tronics, however, came the complex 
data streams associated with bus ­
oriented computers . The complexity 
of these waveforms (often it is the 
timing relationship between a number 
of signals that is important} makes it 
impossible to give the inexperienced 
technician a visual indication of what 
the signals are supposed to look like. 

Because of these complex circuits, 
most repairs made in the field have 
involved "board swapping. " This is 
an expensive method of troubleshoo t­
ing systems because a large inventory 
of boards must be kept on hand, and 
shipping them back to the manufac­
turer drives up the cost and also in ­
creases repair time. 

The Hewlett-Packard HP-5004A 
Signature Analyzer offers a solution 
to all the problems discussed above. 
It allows the manufacturer to revert 
back to the simple ye t efficient 
troubleshooting method of signal 
tracing. The analyzer looks at the 
data stream and displays a 4-bit hexa ­
decimal signature (see figure l b} . 

A signature is used to verify that 
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the data stream is correct. For exam­
ple, if a signature at a particular point 
in a circuit is known to be 12PU; and 
if when a malfunctioning circui t 
board is probed, the signature at that 
point reads 3256, the problem with 
that board lies somewhere in that cir­
cuit path. If, when that test poin t is 
probed, the signature reads 12PU, that 
circuit is correct, and the problem lies 
somewhere else. 

Hewlett-Packard's Analyzer 
The HP-5004A Signature Analyzer 

weighs 5.5 lbs. The case is con­
structed of white "high-impact" 
p lastic and has a 4-digit nonstandard 
hexadecimal display. A pouch on the 
top of the case is used for storing the 
signal pod and the data probe . The 
hexadecimal display 's character set is: 
0, 1,2,3,4,5,6 , 7,8, 9,A,C,F,H,P, U. 
Hewlett-Packard claims this nonstan­
dard hexadecimal character set is 
used to provide clarity between char­
acters. I see it, however, as a cost­
reducing measure because 7-segment 
displays are less expensive than true 
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hexadecimal displays . The display 
provided is adequate and, I must ad­
mit, the approach is clever. 

The signal pod is made up of four 
wires with special "terminal-grab­
bing" connectors. Each wire is color 
coded for easy identification . The 
four pod leads hook onto the unit be­
ing tested. These leads carry the sig­
nals Start, Stop, Clock, and Ground. 
Start and Stop determine the period 
for which the signature is to be taken. 
Clock strobes the data into the 
analyzer synchronously. Ground 
provides a reference between the 
analyzer and the unit being tested. 
The analyzer uses a single hand-held 
data probe to obtain the signatures. 
Since the probe contains an LED 
(light-emitting diode) , it can double 
as a logic probe. 

The front panel of the analyzer has 
six push-button switches: Line, Start, 
Stop, Clock, Hold, and Self Test. 
Line is used to turn the analyzer on or 
off. The Start, Stop, and Clock 
switches set up triggering on either 
rising or falling edges. Pressing the 
Hold switch causes the analyzer to 
sampl e only the first available 
signature. This is similar to using an 
oscilloscope in the single-sweep 
mode. Self Test is used to determine if 
the analyzer is functioning properly. 

The Construction of a Signature 
Signature analysis provides no 

diagnostic information; it is simply a 
comparison method of troubleshoot­
ing. Two popular theories concern 
implementing signature analysis. One 
is transition counting; the other is 
pseudorandom-number generation. 
Both methods require a Start, Stop, 
and Clock for proper control of the 
signature . (Clock is required to strobe 
the data stream in to the counting cir­
cuitry in a synchronous fashion.) 

In transition counting, a counter is 
initialized with a count of 0. The 
count will be incremented by 1 every 
time the Clock signal occurs and the 
data bit present on the probe differs 
from the data bit present during the 
previous Clock . signal. Looking at 
how transition counting works, we 
see a situation in which a count could 
be ambiguous: when a string of 3 bits 
has complementary values on each 
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Figure 2: Model pseudorandom binary-nwnber generator. This circuit produces the se­
quence of binary numbers show n in table 1. w ith just a simple sliift register and an Ex­
clusive OR gate . 

01· 02 
Initial count- TO 0 

T1 
T2 
T3 

T4 0 1 
T5 1 0 
T6 0 1 
T7 0 ,T8 1 
T9 0 1 
T10 0 0 
T11 1 0 

T12 0 1 
T13 0 0 
T14 0 0 

Paltern repeats- T15 1 0 
•Feedback taps 

03" 04 01=01+04 
0 0 1 
0 0 1 

0 1 
0 

1 1 
1 1 0 
0 1 1 

0 

0 , 0 
1 0 0 
1 1 1 
0 0 

0 0 0 
1 0 0 
0 1 
0 0 

Table 1: The states of the v arious hits of t/1e shift register in figure 2 . 

end. For example, let's compare the 
counts produced by the binary bit­
stream sequences 001 and 011 . 

As previously mentioned, the 
count will be incremented every time 
the previous bit differs from the pres­
ent bit. Let's assume that the se­
quences are synchronized with the 
clock. The analyzer looks at the first 
bit of sequence 001 and compares it to 
the second. Because the first 2 bits are 
different, the count is incremented. 
The analyzer will then proceed to 
look at the second and third bits. 
Since they are identical, the count 
will remain at 1. Now let's look at se­
quence 011: the analyzer looks at the 
first and second bits. Since they are 
identical, the count will remain at 0. 
The analyzer will now look at the sec­
ond and third bits and see that they 
are complementary. The count will 
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be incremented to 1. Notice that the 
two sequences produced the same sig­
nature. This method leads to am­
biguity, and thus should not be im­
plemented. 

Pseudorandom Binary Sequences 
Robert Frohwerk (who did the 

design work for Hewlett-Packard on 
signature analysis) came up with an 
alternate choice called PRBS (pseudo­
random binary sequences). Although 
the term sounds quite complicated, it 
is relatively easy to understand with 
the aid of figure 2. 

Only two different types of com­
ponents are required to implement 
PRBS signature analysis: the Ex­
clusive OR gate and the D-type flip­
flop. The Exclusive OR gate acts as a 
modulo-2 adder; the flip-flop per­
forms the function of a shift register 

when hooked in series with other 
D-type flip-flops. 

By taking the outputs of different 
flip-flops , Exclusive ORing them 
together, and feeding the result back 
into the shift register, we produce a 
pseudorandom sequence. Initially, 
the shift register must be preset to 
0001. This enables the PRBS gener­
ator to run freely. If the count were set 
to 0000, there would be no feedback, 
and the generator would not run. 

In table 1, we see the output of a 
PRBS generator in free-running 
mode. After one clock cycle, the first 
bit is loaded into the shift register. If 
the outputs of each flip-flop were vis­
ible, we would see (in order) 1000. 
On the next clock cycle, the output of 
the first flip-flop will be passed along 
to the second. The input of the first 
Hip-flop will now be determined by 
the output of the Exclusive OR gate. 

Checking table 1, we see that at Tl 
the output of bit 1 is 1 and the output 
of bit 4 is 0. Therefore, the feedback 
loop will load a 1 into the first flip­
flop of the shift register . After the six­
teenth clock pulse (Tl S). the pattern 
repeats, providing us with a cyclic 
counter capable of compressing large 
data streams and providing an ac­
curate signature. 

How Is It Really Done? 
Now that we have looked at a 

model PRBS generator, let's discuss 
the PRBS generator circuit used in the 
HP-5004A. The HP-5004A uses a 
16-bit shift register. This allows for 
plenty of accuracy, which will be dis­
cussed shortly. The four feedback 
taps are from bits 7, 9, 12, and 16 of 
the shift register. (Most microproces­
sors and other digital equipment use 
data related by powers of 2. By spac­
ing the taps unevenly, we guarantee 
picking up the maximum number of 
errors. See table 2.) 

When first looking at the circuit 
detailed by Hewlett-Packard (see 
figure 3), it would appear as though 
the four feedback taps are fed into a 
four-input Exclusive OR gate. After 
checking several data manuals pub­
lished by Texas Instruments, Sig­
netics, National Semiconductor, and 
Fairchild, I could not find such an in­
tegrated circuit. I constructed an 
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equi valent circuit employing a 7486MODULO· 2 ADDER 
FOfl SHIFT REGISTER two-input Exclusive OR gate (see 

9 12 16 

RIGHT SHIFTING RtGI STER 
M0DUL0 · 2 AOOER 
F"O R DA ~ I J + F~EDB~C~ 
SHIFT REGIS ER 

Figure 3: Pseudorandom-nwnber generator as used by Hewlett-Packard in its HP­
5004A Signature Analyzer. The four-input Exclusive OR gate is made from a parity 
ge11eration l cl1ecking device. 

(4a) 

(4b) 

BI TJ6~ 

81Tc2~ 

B IT9C>~ 

BIT7~ 

rALWAYS HIGH 

, 

DATA IN 

Figure 4: T wo methods of using a fo11r-i11p11t Exclusive OR device. Figi.Jre 4a is tl1e 
equivalent of figure 3, with the internal arcl1itecture displayed. Figme 4b shows the in­
sides of the 82562 device used by Hewlett-Packard . 

figu re 4a) . 
When I checked the actual HP­

5004A circuit board, I found tha t an 
82562 parity generator / checker was 
being used as a four-input Exclusive 
OR ga te and a two-input Exclusive 
OR gate. In figure 4b, I show the ar­
chi tecture for implementing the fo ur­
input Exclusive OR ga te. An advan­
tage to using this device is that the 
data can also be Exclusive ORed with 
the modulo-2 sum of the feedback 
taps from the shift register. Although 
you may find the use of one inte­
grated circuit as opposed to another 
insignificant, it is interesting to note 
the engineering involved in obtaining 
the maximum perfom1ance at the 
min imum cost. 

Because of the unique design of the 
circuit, the PRBS generator will 
always pick up a single-bit error. To 
calculate the chance of the generator 
missing multiple bits, the following 
equation can be used: 

Prob = (112t 

Prob is the probabili ty of an error not 
being detected; n is the number of bits 
in the PRBS generator. For the HP­
5004A, with 16 bits arranged in a 
PRBS design, the error rate is 16 ppm 
(parts per milli on), or 1 in 65,535. 
This is certainly acceptable for most 
applications. 

Analyzing Signatures 
Up to now, we have discussed the 

need for signature analysis, what a 
signature actua lly is, and the different 
methods of ob taining a signature. We 
wi ll now briefly focus on using sig­
nature analysis, an overview of the 
HP-5004A , and how signature 
analysis will affect the microcom­
puter market. 

The signature analyzer has very lit­
tle hardware and software. There­
fore , it depends upon diagnostic test 
programs running on the system be­
ing tested. These programs are usual­
ly stored in ROM (read-only 
memory). The diagnostic program 
toggles a ll the address lines, data 
lines, 110 (input / output) ports, and 
differen t enable lines. With the test 
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Blts 1 2 3 4 5 6 r 8 g• 10 11 12* 13 14 15 16" 
Clock 
T20 0 0 1 0 1 0 0 1 0 1 0 1 1 0 1 0 
T19 0 1 0 1 0 0 1 0 1 0 1 1 0 1 0 0 
Tm 1 0 1 0 0 1 0 1 0 1 1 0 1 0 0 1 
T17 0 1 0 0 1 0 1 0 1 1 0 1 0 0 1 1 

T16 1 0 0 1 0 1 0 1 1 0 1 0 0 1 1 1 
T1 5 0 0 1 0 1 0 1 1 0 1 0 0 1 1 1 0 
T14 0 1 0 1 0 1 1 0 1 0 0 1 1 1 0 0 
T13 l 0 1 0 1 1 0 1 0 0 1 1 1 0 0 0 

T12 0 1 0 1 1 0 1 0 0 1 1 1 0 0 0 0 
T11 1 0 1 1 0 1 0 0 1 1 1 0 0 0 0 0 
T10 0 1 1 0 1 0 0 1 1 1 0 0 0 0 0 0 
T9 1 1 0 1 0 0 1 1 1 0 0 0 0 0 0 0 

TB 1 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 
T7 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 
T6 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 
T5 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 

T4 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
T3 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
T2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Tl 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
TO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

'Feedback taps 

Table 2: The states of selected bits of the shift register in figure 3. 

program adding a bout 2 percent of 
firmware to the system, the overhead 
is minimal. 

When a computer system is down, 
the technician simply plugs in a test 
ROM and hooks the signature­
analyzer pod to the designated ter­
minals for Start, Stop, Clock, and 
Ground . All that's required now is to 
take signatures and compare them to 
the schematic. Once the erroneous 
signature is fo und , the signal pa th is 
traced back to the fau lty component. 

Another valuable use for a sig­
nature analyzer is to tes t ROMs out 
of a system. By building a counter 
equal to the number of addresses in 
the ROM, and allowing the counter 
to run , it will address each location 
and create a data stream in which sig­
natures could be recorded . The ques­
tionable ROM signatures could be 
compared to the standard signatures 
to see if they coincide. This approach 
could also be applied to random­
access read / write memo ry , if 
read / write circuitry was installed. 

Conclusions 
The application of signature 

analysis in the microcomputer market 

will become more evident because it 
employs a nontechnical approach to 
troubleshooting complex circuits. By 
applying this technique on the manu ­
facturing level, an untrained in­
d ividual can do the job previously 
held by a highly skilled technician. 
The use of signature analysis could 
also eliminate the need fo r multiple, 
replaceable boards because field diag­
nostics could be made down to the 
component level. Both of these cost­
reducing measures will help bring 
down the already falling price of 
computers, thus bringing more con ­
sumers into the marketplace. 

In the years ahead, we will see sig­
nature analysis seeping into the com­
puter market, just as we have seen the 
microprocessor become the standard 
of computer circuit design.• 
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Program Your Own Text Editor 

Part 1: Avoid Complex Commands 

by Using Instant Updating 

The awkwardness of using tradi­
tional text editors is a constant source 
of frustration for many computer 
users. The use of special sequences of 
characters to manipulate and display 
text just isn' t natural. It would be 
much easier to manipulate text if an 
editor duplicated the advantages of a 
typewriter; namely, the text is always 
visible in its latest form and each 
press of a key is a complete opera­
tion. This two-part article presents 
such a text editor and it is a dramatic 
improvement over traditional text 
editors. 

Text editing, which is nothing more 
than the creation and modification of 
textual material (such as computer: 
programs, letters, and manuscripts), 
is the cornerstone of computer appli­
cations . But it is unfortunate (and 
ironic) that the text editor is of ten the 
most awkward program to use. For­
tunately, improvements i.n the conve­
nience of editing are practical and are 
becoming common. Such improve­
ments increase productivity, reduce 
frustration, and make computers 
more accessible to the average per­
son. The text editor presented here 
offers these advantages. 

I call my text editor the Video-Dis­
play-Oriented Text Editor (VOO text 
editor). Part 1 of this article describes 
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the design and use of this editor and 
part 2 contains the listing of the pro­
gram source code (in assembly lan­
guage for Z80- and 8080-based micro­
computers). The comments within 
the listing will allow readers to imple­
ment it on their systems. Also in­
cluded in part 2 are sample 1/0 
(input/ output) routines tha t interface 
the program with the peripheral de­
vices of the author's system. 

This text editor 

makes computers more 


accessfbJe to the 

average person. 


A Brief Description 
The most important feature of the 

VDO text editor is that, in the normal 
editing mode, the video-display 
screen contains only the text. There is 
no need for instructions to appear on 
the screen because pressing a single 
key immediately changes the text 
both internally and on the screen. 
Although this concept is simple, its 
practicality is impressive. Consider 

what it would be like to have 16 or 24 
lines of text visible on your screen 
and to see the text updated as soon as 
you press a key. 

In order to make this scheme prac­
tical , it must be easy to quickly repeat 
the editing operations any number of 
times. The most convenient way of 
doing this is to hold down the appro ­
pria te key while the editor quickly 
repeats the indicated operation and 
release the key when it has been 
repeated enough. To differentiate be­
tween a one-time operation and a 
repeated operation, a time delay is in­
cluded between the first execution of 
the operation and the beg]nning of 
the fast repetitions. This feature (in ­
cluded in some computer terminals 
and electric typewriters) is referred to 
here as the automatic repeat feature. 

The automatic repeat feature is of 
central importance to the use of the 
VDO text editor, so I will explain its 
operation from a user's point of view. 
When a key is initially pressed, the 
appropriate editing operation is ex­
ecuted. If the key is released within 
one second, nothing further happens. 
However, if the key is still depressed 
one second after it was first pressed, 
the editor automatically repeats the 
same operation at a fast rate-say 10 
times per second. As the repetitions 
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I " 
continue, they become even fill r-
to a limit. Finally, when the j · is 
released, the repeti tions stop. :~ 

A major advantage of the • lto­
matic repeat fea ture is that the !t no 
need to count the number of ti' \¢ an 
editing operation needs to be t 1~­
it's as simple as holding dowr\ key 
until you see that the text h<¥ h~en 
changed to your liking . If the1 r ~e ti­
tions a re too fast for the keY! fr. be 
released at the right moment, t ey 
can be released early and a few l!~ha 

taps of the key complete the ~r- e. 
; ~ '. 

Compared to Traditional Edi 
let's now compare its u~~ 

traditional text editors. Unlik 1 I l:li­
tional editors, the VDO tex~ I r11 or 
does not require a "commandil!t\(. 'of 
characters to indicate what: f' ra­
tions are to be done, how many I ' es 
they are to be repeated, and" V• ·at 
portion of the text is to be displ d. 
This grea tly reduces the numb 'of 
keystrokes (don ' t forget those" '11fn­
iters" normally needed), elim'1 
the need to remember special! c 
eliminates the need to count c ac­
ters o r lines, eliminates the n~f'1 to 
choose unique character strings., 'Med 
to locate specific areas of the i •~. ), 
and eliminates the need to reme 
what mode the edi tor is in. i hr is 
also no need to remember wh 'r_• ~he 
cursor is and what changes , k ve 
already been made. ·: . 

With such distinct adva.ntll es, 
why hasn 't this type of text <Hf6 r 
become more common? The·. first 
reason is that the need to freq ur 1 ly 
and immediately redisplay a fu lf • ge 
of text consumes a great deal of tra 
computer time and requires th a the 
editing program be given first 'pri lri ty 
in si tuations where multiple tas ~re 

0 

being executed. This makes it LiMt­
1 

ceptable for timesharing syst ms. 
Another reason is that the sp rl f 
the display device must be ('. eat 
enough to handle a full-screen ur late 
within a fraction of a second, pia~h1g 
all serial terminals and some · mlt 
computer display devices unacl rpt­
able. But many microcomputer' t1o 
not have these limitations. 

So why didn't this form of \ 
editing become prominent on, mkto ­
computers earlier? Apparen~l y , n 
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assumption is often made that micro­
computers are simply scaled-down 
versions of larger computers, suitable 
only for scaled-down versions of 
traditional software. But by breaking 
away from. tradition, microcomputer 
users can benefit from unique advan­
tages. 

I don't want to speculate which 
microcomputers are compatible with 
this editor, but my Digital Group 
microcomputer accommodates it 
without any hardware modifications. 
Specific comments on the video-dis­
play and keyboa rd requirements are 
included la ter, but for now it is suffi­
cient to say that this editor can be im­
plemented on many microcomputers 
without any hardware modifications. 

Important Concepts 
In order to have a more concrete 

understanding of what it is like to use 
this text editor, I will present a simple 
example; but first, it is necessary to 
briefly explain three additional con­
cepts central to its operation. 

As in all text editors, the cursor is 
important. The cursor is a pointer to 
any location in the text. In this editor, 
the cursor is a special symbol (a right 
arrow in my version). The impor­
tance of the cursor is that it points to 
the position in the text where inser­
tions will occur if an insertion opera­
tion is used, or it indicates which part 
of the text w ill be erased if an erasure 
operation is used. Also . since the cur­
sor is always visible, its location 
determines which part of the text ap­
pears on the screen. 

This editor is character-oriented 
rather than line-oriented. A char­
acter-oriented editor is more conve­
nient to use because it allows charac­
ters within a line to be manipulated in 
a straightforward manner. In con­
trast, the smalJest unit a line-oriented 
editor can operate on is a full line ­
although the careful use of search­
a nd-replace operations allows 
changes to be made within a line 
without retyping it. Another advan­
tage of character-orien ted editors is 
that carriage returns (end-of-line in­
dicators ) can be inserted and erased ­
especially useful when a portion of a 
line needs to be moved to an adjacent 
line. 

So far, I have impl ied that all the 
editing operations are associated with 
their own keys. However, such an ap­
proach is not practical due to the 
limited number of keys available. 
Since some of the operations do not 
require use of the automatic repeat 
feature, they are accessed via a menu 
mode-which requires two key­
strokes. The first key pressed is the 
ESC (escape) key. A menu of avail­
able options, including their associ­
ated letters or symbols, appears on 
the screen: 

T T op 
B Bottom 
l Load 
s Save 
H Start Here 
c Copy Part 
• Erase Part 
J Erase All 
p Print 

(Note that the two erasure operations 
make use of shifted characters to 
reduce the chance of erasing large 
portions of the text accidentally.) 
Pressing one, of these keys causes the 
associated editing operation to be ex­
ecuted immedia tely. When the opera­
tion is done, the text reappears. This 
method is convenient to use because 
visual feedback is provided when the 
ESC key is pressed and because the 
key assignments are visible when 
needed. 

An Example of Its Use 
We will now venture through a 

simple example of text editing that il­
lustrates both the concepts already 
presented and the use of the editing 
operations yet to be expla ined. 

Upon entering the editor. the 
screen is blank except for the cursor 
in the upper-left corner of the screen. 
Since you wish to edit an existing file, 
start by pressing the ESC key. A 
menu of special operations appears 
on the screen, including the Load 
operation with an L in front of it. 
Pressing L produces a request for in­
formation identifying the file to be 
loaded (either the name of the file or 
the block numbers that contain the 
text). After entering the necessary in­
formation, the text file is loaded and 
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vu91n copy al CCP and BIOS a•~ loaded m10 memory. 
a cus1oml<ed SBOOT •s addeO 10 lhe lron1 ol CCP and 
the whole mC!inory •mage 15 wr111en to lhe rose•vtMl 
irac son you• hard cMk You can add up lo 4 nard 
disks ro l he con 11 011or supplied The new BIOS w.11 
au toma 11 c;9 lly rename an~· old dC!'ltCOS as B and C 
and de tmt'! lhe ""'d d•sk as drov" A. All wuh 1ne loll ol 
one l inger• 11 It you' BIOS ts la1Q you ma ha..,e to re-. 
sysgen your sys tem down I 0( ~ k U lll1S 1s nee ssar 
the AUTOPATCH •OQram will p romp t you 10 do so 

AUTOPA TCH Haid D•s Syswms are ava1labt rn & 
and 12 mcgahy1 • rnodels Included on lhe sysiem 6 or 
12 mc9aoy1c Haro Dis!\ 011vl! Con troller lor up to ~ 
Hard Drsk d11 es 5100 Hard Dos card w•1h prov• 
smns fm add1nq 8 a cl1t1onal lfO pons to b£' usetl 
when adding a tnu111-u ser ope ra11nQ s s1em Po •1iH 
Supply Deluxe Ste£>! Catlonm All necessary 
caoles . AUTOP>iTCH Programs supplied on <'•lher 
8" or 5' • " IB.., forntaned singled r.s111y d1sketrcs 
lspecti1· s1yle reQuHed1 Complete ons1alla t1on in · 

s1ruc 11ons FL•llV wue<J and ic-sler:l ready 10 o. 

SPECIFICATIONS 
UnformaUod According Capacity; 6 .4 °' 11 6 MB 
No. ol 1racl<s; 612 o 1380 Data Transter Rate: 3 ms 

Byles/sector lormal: 512 Communicallon Port 
00 (other po rts available on spc<;1al oraon P10­
grams Supphea on 5', .. ors· smgle dens11y IBM lor 
ma tlcCI dis etres 1 or1h Sim CP,M · veisu:m av<11lab' 
on special ordet) 

10 DAY MONEY BACK OFFER 
Cont1nen1a1 US A. Credit Carn Buve•s Outs•de Conn 

CALL TOLL FREE 800·243-7428 
To Order From Connecticut O• For foch A. ss1~1 
Call '2031 354.9375 

NETRONICS R&D LTD. Dep1. 
333 lllchfleld Road. New Milford. CT 06776 
Please 5end the Items cl1ecSrca OeJo .v 
0 AUTOPATCH/6 Hard Disk Syslem .. . S:<995.00 
0 AUTOPATCHl12 Hard Disk Syslem . . . S349S.OO 
D AddllEonal 6-mogabylo drive with power supply, 
cablnel. cables and necessary sollware ... S1995.00 
0 Additlona l 12·megobyle drl•• wllh power sup pl~ . 
cabinet . cnblos nnd nocassery sollware ... S2495.00 
All plus S15.00 P.!!- 1wost~ge & onsuranceJ Fo1 Cana· 
d1an orde rs. double lhe os taoe rSJO 001 Conn res 
add sales lax 

Total Enclosed S--,,---------­
0 Personal Check O Cashiers Check/M O 
o VISA o Mas1erCarCl (Ban No. ___ J 
Acct. No. Exp. Date ____ 
Signature-------------
Prinl Name _____________ 
Address --------------
C ily St<11e Z rp ____ 
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Circle 411 on Inquiry card. 

S-100 Boards from S. C. Digital 

~~~ ZBOB CPU BOARD 

feat ures : Model Z80 CPU 
• 2. ~ or 6 Mht clock, Sw seletlabl•. • 22 b11 oddrnsin~ 

1r1ing llltlmory mapping in 16K blocks m~ki119 lh• •ddresnble 
111n~e to 4 rn1!1J• bvtrs. • On board bank selKlable 2KB 01 
4KByle of EPROM (nol •uppliedl wilh Phanlom drubl~. 
• Jump on 11sel • P1o•ision to 11111 IWo d~1erenl CPU 's oo 
the sam• bus, such u fonll coming 8086 board . 

256K DYNAMIC RAM 
features : Model 256 KE 
• 16 or 24 bil addrtu . • 8/ 16 b~ wide data • 

Transparent rafresh with ~nl imi ted OM/\, immune to Wait 
Slalel. llalts, resets . • Fasl acce·ss tlm• 180nsec from 
Smemr or Psy11e high, will run with Z80, ZBOOO lo 6mhz, 
808U. 8085, 8086 to 8mhz without Woit St•tos • 
Ac<eplS 4 11 6, 4 I 64's. 

32K STATIC RAM 'Unisefect: 3' 

features : Mod6' J2KUS 
• Ful ly Smit usin~ 2k by 8 MOS chips. • 16 or 24 bit 

address . • 8/ 16 bil wlde data . • Bank Selw by pOft ond 
~1 1 in32K block. • Two 16~ bloc~ add..ssi"ll with window 
capabDrty in 2k increments . • EPAOM con be mind with 
RAM . • Fast accoss - 250nsec from addrus .-alid • w~I 
run with Z80, Z8000 to 4mhz. 8080 , 8085, 8088. 8086 or 
68000 to Bmhz withoul Wait St•l•s . • Ptovision for 
Batt•ry Backup. 

ZBD CPU Board 
features: Modal CPUI ZBD 
• 2 or 4mhz clock_ • Jump on Reul. • 6 levels of 

priorrtized vectored i111eriup1s. 

1/ 0. MEMORY INTERFACE 'Interface' 

feature : Model JSPC 
• 3 sirials usrng UART. RS -232C or 20ma current lo op_ 
• I panallel 1/ 0 wilh hand shakes . • 4K Aam. 4K EPR()M 
(not supplied ). Built in Ka nm C~y Audio Cassone interlace, 
• Boud rates horn 19 .2X baud 10 110 baud . Model 3SPC·N 
"''""' wi1" Ins cassene. current loop. and ram. •om 
1ocke1s. 

2K ZBD Monitor Program 
available for M:JSPC 

fea ture•- many 1outines incl llding broo er points, casmte 
reco1d ond ploy back _ . elc. Comes in 2 EPROMs and IK 
RAM . 
All boa1ds confo1m to IEEE696/Sl00 specifications. hrlly 
mdceted. screened leg•nds. masks, oold CIJnlOCIS . GuarilJl l•ed 
011e Full Y••r. 

Now piice etf•ctive Saptem lm 1. 1982 
M:.. Pnus ""'th 
Zf.O CPU SJ" """'°" ""PP"! aMKZ ~ 
1'581<£ Sll•5 256«8 

2~BK£ - 1 211 ss-2s n11.:e 

w;us 1lll'l ;me ..,. CMIJS 

'll(IJS- I! Sl~ 18Kll ..,,, CMOS 

lUDS-N S.1 !19 ,. h'f!Of'I' dVPI 

CPU1 ZBO $2\9' w.tl m1~ 

lstC S2M ¥1111tl c.ttutt• 

J:SPC· N s2n HI •brttot 

71 Mtwtor $5-S with IDll'U t«I• 


AU bGanh rom• use mbled and tu ttd . 

Oelivery is wi tliin 3 lo 5 wcrkm~ di1Y$ MC. Visa Of COO 
orders accepted . (Add S6 lo1 COD !lfl!ersl llliM•S rt1id ena 
add 5%% sate.s rax . 

O.E.M. & DEALER PRICING AVA iLAB LE 

S. C. DIGITAL 
P.O. Box 906 


1240 N. Highland Ave .. Suite #4 

Aurora, Ill inois 60507 


Phone: (3 12) 897-7749 


480 S.,pttmbu 1982 © BYTO Publk atioru Inc 

the beginning of the text appears on 
the screen. The cursor is still in the 
upper-left corner. 

Suppose a word used midway 
through the text needs to be changed. 
Press the PAGE I (page forward) key 
and hold it down. After pressing the 
key, the next page (full screen) of text 
replaces the first. A second later, the 
screen is repeatedly replaced with 
new pages of text at a rate of 10 pages 
per second unti l the key is released. 
looking at the text presently fill­
ing the screen , you see that you 
have not reached the text area de­
sired. A few taps of the PAGE I key 
bring the desired text into view. 

To move the cursor to the line with 
the word, press the I (cursor down} 
key and hold it down. The cursor first 
moves to the beginning of the second 
line and then, after a one-second 
pause, quickly moves down the 
screen (always in the left column). 
Releasing the key at the right moment 
stops the cursor on the desired line. 

Pressing the - (cursor right) key 
moves the cursor to the right (using 
the same automatic repeat feature) 
until it is almost to the word. A cou­
ple of extra taps of the same key and 
the cursor is to the immediate left of 
the word to be corrected, ready to 
make the change. 

The process of rep lacing the incor­
rect word wi th the correct one re ­
quires use of the ERASE CHAR (erase 
character) key to erase the present 
word (again making use of the auto ­
matic repeat feat ure ). Then, typing 
the desired word inserts it in to the 
text at the proper location. As these 
changes occur, the portion of the line 
to the right of the cursor shifts left as 
the incorrect characters are erased, 
and it shifts right to make room for 
the inserted characters. Watching 
these changes take place is fascinat­
ing. 

Although the explanation of find­
ing and correcting the word in this ex­
ample is lengthy, the time required to 
do it is only about 15 seconds. And, 
since the use of the operations is 
natural, editing requires less concen­
tration than when using a traditional 
text editor, leaving you free to think 
about the text itself. 

To move to the end of the text, 

press the ESC key to enter the menu 
mode again and then press B (for Bot­
tom}. The screen is now filled with 
the last full screen of text and the cur­
sor is at the end of the last line. 

There is nothing special about add­
ing characters to the end of the text; it 
is done simply by typing characters 
into the text at the end. At the end of 
a line, the carriage-return key is 
pressed to indicate the end of that line 
and the beginning of a new line. 

When a character is incorrect ly 
typed, the - (cu rsor left) key is 
pressed once and normal typing is 
continued. Later, usually at the end 
of the line, the ERASE CHAR key 
with the automatic repeat feature , or 
the ERASE LINE key, is used to erase 
incorrect characters that have ac­
cumulated to the right of the cursor. 
This approach was chosen to reduce 
the number of keys needed. But if 
another key is available, a RUBOUT 
key (which erases the character just 
typed in) can easily be included. 
(However, I have seldom regretted 
the lack of a RUBOUT key. ) 

After the text has been modified, to 
save the updated version on floppy 
disk or tape, press the ESC key and 
then S (for Save). The editor will re­
quest information that indicates 
where you want it saved (as in the 
load opera tion). Afte r you have 
entered the information and the text 
has been saved, the first page of the 
text appears on the screen and the 
editor is ready for more editing. 

The Screen Format 
Although the entire screen is avail­

ab le for displaying the text, only a 
portion of the text can appear on the 
screen at one time (unJess the text is 
very short). Since the cursor must 
always be visible , only the text near 
the cursor can appear on the screen. 

If the cursor is moved to a position 
not presently within view, scrolling 
takes place . Vertical scrolling changes 
the screen by shifting the lines up or 
down. In doing so, a new line appears 
at the top or the bottom of the screen 
and a line disappears at the opposite 
end . 

Since lines can be longer than the 
display device can fit on a single line, 
horizontal scrolling allows the ends of 
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Now NRI takesyou inside the 

new TRS-80 Model Ill microcomputer 


to trainyou at homeas the 

new breed of omputerspecialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers ... 

It's no longer enough to be just 
a programmer or a technician. 
With microcomputers moving into 
the fabric of our Iives (over 
250,000 of theTRS-80TM alone 
have been old), interdiscipli­
nary kill are demanded. And 
NRl can prepare you with the 
first course of its kind, cover­
ing tl1e complete world of 
Lhe microcomputer. 

Learn At Home 
in Your Spare Time 

With RI training, the program­
mer gains practical knowledge of 
hardware, enabling him to design sim­
pler, more effective programs. And, 
with advanced programming skills the 
technician can test and debug systems 
quicklyand easi ly. 

Training includes the TRS-80 Model Ill mlcrocom ­
puter, professional l.CO multlmcter, the l'iRJ Discov­
ery Lab, Computer Assisted lnmuctlon programs 
and hundreds of demonstrations and experiments. 

mtS·Sll ~' t=l<nu .r '"' ll.>Ji" Sh><k d"'""" nl 1'ndf O.n<p I 

Only NRl gives you botl1 kinds of 
training with the convenience of home 
stud}'. o classroom pressures, no night 
school no gasoUne wasted. You learn 
at your convenience, at your own pace. 
Yet you're always backed by the NRJ staff 
and your in tructor, answering questions 
and givlng you guidance. 

You Get Your Own Computer 
to Learn On and Keep 

NRl training is hands-on training 
with practical experiments and demon­
trations. You don't ju t program your 

computer, you go in ide it.. .watch how 
circuits interact. .. interface wilh other sys­
tem .. .gain a real in ighl into its nature. 

You also work witl1 an advanced 
liquid crystal displayhand-held multi­
meter and the NRJ DiscoveryLab~ per­
forming over 60 separate experiments. 
Both microcomputer and equipment 
come as part of your training for you 
to use and keep. 

Computer Assisted 
Instruction 

Your TRS-80 even helps train you. 
You receive 8special lesson tapes in BASIC 

computer language. Using Lhem in your 
microcomputer, you "talk" to it as you 
progress. Errors are explained, graphics 
and animation drive home key points. 
Wilhin a matter of minutes, you'll be able 
to write simple programs yourself. 

Send for Free Catalog ... 
No Salesman Will Call 
Get all the details on this exciting 

course in 1 Rl 's free, 100-page catalog. 
It ho\\ all equipment, lesson outlines, 
and facts on other electronics courses 
uch as Electronic Design, lndu trial 

Electronics, TI'/Audio/ Video Servicing... 
1I different career opportunities in all. 
Keep up with the latest technology as you 
learn on the latest model of the world's 
most popular computer. If card has been 
used, write to: 

NRI Sc hools 
McGr.iw-Hi ll Cominuing 

Education Center 
3939 Wisconsin Avenue 
\Va hington, O.C. 20016 

We'IJ give you lomorrow. 
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Operation Key(s) 
Used 

Description of Operation Special Cases in Which 
No Change Occurs 

CURSOR UP 
II the cu rsor Is already at the beginning of a 
line, lhe curso r is moved to lhe beginning of 
the previous line. Otherwise , it is moved to 
the beginn ing of the same line. 

The cursor is already at the beg inning of 
the text 

CURSOR DOWN The cursor is moved to the beginning of the 
next line. 

The cu rsor is already at the end of the le;i;t. 

CURSOR LEFT 
The cursor ls moved lefl by one character. 
If the cursor is at the beginning of a line. 
the curso r is moved to the end of the 
previous line. 

The cursor is already at the beginning of 
lhe text . o r there ls no more room in 
memory (In which to expand compressed· 
space-byles). 

CURSOR RIGHT 
The cursor is moved right by one character. 
If the cursor is at the end of a line, the cur· 
sor is moved to the beginn ing of the next 
line. 

The cursor Is already at the end of lhe text . 
o r there is no more room in memory (in 
which to expand compressed-s pace-bytes). 

PAGE 
FORWARD 

PAGE 
I 

A new full sc ree n of text immediately below 
the presently visible text Is displayed. The 
cursor is moved to the upper-left corne r ol 
the screen. II the end of the text is already 
on the screen, the cursor is moved to the 
end of the text. 

The cursor is already at the end of the text. 

PAGE 
BACKWARD 

PAGE 
I 

A new ful l sc reen of text immediately above 
the presently vis ible text is displayed. The 
curso r is moved to the upper-left corner ol 
the screen. 

The cursor is already at the beginning of 
the text. 

TOP ESC, T The cursor is moved to the top (beginning) 
of the text. 

The cursor is already at the beginning of 
the text. 

BOITOM ESC, B The cursor is moved to the bottom (end) of The cursor is already at the end of the texl. 
the text . 

INSERT 
CHARACTER 

Any character 
key 

The appropr iate charac ter (indicated by the 
key that was pressed) is inserted into the 
text to lhe immediate lert of the cursor . 

There is no more room in memory. 

INSERT 
CARRIAGE 
RETURN 

CR 
A carriage return is inserted to the 
immediate left of the cursor. (This creates a 
new line or divides an existing line into two 
lines.) 

There is no more room in memory. 

ERASE ERASE The character or carriage re turn lo the right There is no text to the right ol the cursor. 
CHARACTER CHAR ol lhe cu rsor Is erased. 

II the cursor is at the beginning of a line, There Is no text to the right of the cursor or 
the enti re line Is erased (including the car· the cursor is at the end of a nonempty line. 

ERASE ERASE riage return at lhe end). Otherwise. the par· 
LINE LINE tion of the line to the right of the cu rsor is 

erased (without erasing the carriage return 
at the end). 

ERASE ALL ESC, ! The entire tex t is erased. There Is no text in the ed itor . 

PRINT ESC, P The entire text is sent to the printer. (No There is no text in the ed itor. 
changes are made in the text.) 

Text from the mass-storage device Is There is not enough room available in 
inserted into the text lo the immediate rigt1t memory . 

LOAD ESC, L of the cursor. (Tliis operation is used both 
for combining lexl files and for initially 
loading a text file into the editor .) 

A copy ol the en l ire text Is saved on the There is no text In the editor. 
SAVE ESC, S mass-storage device . (The text remains In 

the editor .) 

Table 1: Editing operations for the VDO text editor. Except for the SHIFT operation , tliey can be classified in four basic 
categon'es: cursor-movement operations , insertion operations, erasure operations, arrd operations that transfer text to and from 
the peripheral devices (mass storage and printer) . Tire operations that do not involve the use of the ESC key can be repeated quick­
ly usir1g the automatic repeat feature. Additional comments concerning the use of these operations are given in the text. 
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This ope ration defines the beginning of the (Always has an eflect.) 
START HERE ESC. H porl1on of lex to be used 1n the COPY or 

ERASE PART operat ions. 

A copy of lhe portion of the text between There is no text In the editor . or the cursor 
lhe " START HERE" locat ion and the has been moved ahead of the "START 

COPY ESC , C present cursor location is saved on the HERE" location. 
mass-storage device . (The texl is nol 
changed.) 

The port ion of the tex between the " START The re fs no text In the editor, or the cursor 
ERASE PART ESC. • HERE" location and lhe present cursor has been moved ahead of the " START 

locat ion is erased. HERE" location. 

If the character to the righ l of the cursor The re is no text to the righ t al the cursor . 
is an alphabetic (A-Z) character . it is shifted 

SH IFT CTRL-A 	 between UPPERCASE and lcmercase (whichever 
is opposite). Also. regardless ol whelher the 
character was shifted, lhe cursor is moved 
right one charac ter (equivalent to the CUR­
SOR RIGHT ope ration) . 

long lines to be viewed whenever 
desired . Horizontal scrolling is 
analogous to vertical scrolling, except 
that the text (all of it) is shifted left or 
right. This approach was taken rather 
than using wraparound (in which a 
second line is used for displaying the 
extra characters) because the ap­
pearance of the text can be confusing 
with that approach and because the 
effect of the CURSOR UP and CUR­
SOR DOWN operations would be 
erratic. 

Explanation of Editing Operations 
A full list of the operations im­

plemented in this text editor is given 
in table 1. The operations were de­
signed to be simple but powerful. 
With the exception of the shift opera ­
tion, they are classified in four gen­
eral categories : 

• cursor-movement operations 
•insertion operations 
• erasure operations 
• operations that transfer text be­
tween the peripheral devices and the 
editor 

The information presented in table 
1 clearly defines what these opera ­
tions do, but explanations of how 
they are used are given below. (Since 
the information in the table is not 
repeated here, the table should be ref­
erenced while reading this section .) 

To make the movement of the cur-

Music and Art Cross Paths 
at the Computer 
DIGITAL HARMONY 
On the Complementarity 
of Music and Vi ual Art 
By John IY'hillley 

BYTE Books is plca~cd to offer 
Digtral Harmony . a major new '' ork 
b)' John Wh irnc y. Dif!,iral Har111011y 
lays 1hc fo undat ion fo r 1he new licld 
of audiovisual an made po si-	 ____ • 
blc by mi · rocom p u1e r . 
Whi l ney . who>c film art has 
been an in nucncc on technolo ­
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Plcilll(' ) C'rld rnt" ; 
effect from ST R WA RS to copie> or DIG ITA L fl ,\l<\I ON\' S21 Y5 
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the prog ram li rn ng, 1ha1 --- f \fl ll!' 

generated them are included . N;im 1; _____ 

The dc,crip tions are <;uffo: icnl l uk ____ 
lor an~ .:omposer or com pulcr Compa.n; 
c~peri m<>nl cr to 1ram, J'or m the 
<mall com pulcr into an ideal in -
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sor easy, eigh t cursor-movemen t op­
erations are available. They move the 
cursor forward and backward by 
character (CURSOR RIGHT and 
CURSOR LEFT), by line (CURSOR 
DOWN and CURSOR UP), by page 
(PAGE FORWARD and PAGE 
BACKWARD), and to the ends of the 

text (BOTTOM and TOP). In con­
junction with the automatic repeat 
featu re, they allow the cursor to be 
moved easily both short and long 
distances . 

The only cursor-movement opera­
tions that have not yet been fully ex­
plained are the PAGE FORWARD 



B OJ CJ OJ [[] (I] [I) [J OJ OJ CJ [] D IT] [!] ~RH~si 


EJ80DDDDDDDDITJCJGG 

EJ DDDDDDDDDITJWUJGJB 

EBB DDDDDDDCJDQJ BB 

Figure 1: The keyboard layout on the author's system. The important 11011character keys are outlined in boldface. Note the natural 
orientation of the four clustered cursor-movement keys (with tire arrows) . Pressing any character key causes that character to be in­
serted ir1 to the text . Except for the SHIFT operatiorr (accessed by the SHIFT-A combinatiorr), the remaining editing operations are ac­
cessed by pressing the ESC (escape) key to enter tlie menu mode. 

The cmtlior's keyboard is not standard with resp2ct to the SHIFT and CTRL keys . Also, tf1e REPEAT key is not used. The special 
editing keys shown here replace unneeded keys marked BREAK. LINE FEED, TAB. BACKSPACE, HERE IS , CLEAR, DELETE. and 
two unassigned keys. 

and PAGE BACKWARD operati ns. 
Their effect is to display the full 
screen of text immediately following 
or preceding the text presently visi­
ble-analogous to flipping the pages 
of a book . The cursor is moved to the 

upper-left corner of the screen in 
either case, regardless of where it was 
before. These operations are very 
useful for moving through the text 
quickly or for finding a specific area 
of the text. 

INTRODUCING MORE RFASONS 

FOR TRYING CONTROL DATA 

FLEXIBLE DISKS RIGHT NOW. 


2F'REE 
IN EVERY BOX. 
Here's rwo more reasons tO t ry 

Control Darn fle:x ihk disk.~. · 

nmfree disks in every spe cially 

marked box of 10. ·mat 's 12 

disks, or 20""' more in every box. 


Control Data flexible clisks 

are guaranteed error-free. We 

m:mufacturt: and u:st every disk 

to exacling standards. · 


Now both homt: and bu. inL"SS us<:rs can 
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The insertion operations- INSERT 
CHARACTER and INSERT CAR­
RIAGE RETURN - allow letters, 
numbers, symbols, spaces, and car­
riage returns to be inserted into the 
text wherever desired. Pressing any 
character key or the carriage-return 
key causes the character or a carriage 
return to be inserted into the text to 
the immediate left of the cursor. This 
allows characters to be entered from 
left to right, the normal directi n for 
typing. 

Although the insertion of a carriage 
return is done the same as any other 
character, the effect is worth com­
menting on. If a carriage return is in­
serted into the middle of a line, it 
separates the line into two separate 
lines; but if a carriage return is in­
serted at the beginning or the end of a 
line, a new emp ty line is created 
wherever the cursor is, and the line 
can then be fiJled if desired . 

The erasure operations-ERASE 
CHARACTER, ERASE LINE, and 
ERASE ALL-allow characters, lines, 
or the entire text to be erased. A 
fourth erasure operation, ERASE 
PART, is also available, but because 
it is often used in conjunction with 
one of the text-transfer operations, it 
will be discussed later. 

The ERASE CHARACTER opera­
tion is straightforward. Whatever 
character is to the immediate right of 
the cursor is erased by this operation. 
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In conjunction with the automatic re­
peat feature, it allows any short por­
tion of the text to be easily erased. If 
the character to the right of the cursor 
is a carriage return (i. e. , if the cursor 
is at the end of a line), this operation 
erases the carriage return, causing 
two lines to be combined into one 
longer line. 

The effect of the ERASE LI E oper­
ation is that the remainder of the line 
containing the cursor, starting at the 
location of the cursor, is erased. 
However, the carriage return at the 
end of the line is erased only if the 
cursor is at the beginning of the line. 
This distinction provides two modes 
of operation that are both usefu l: in 
cases where all the characters on the 
line are to be erased, it is usually 
desirable to also erase the carriage 
return at the end. But in cases where 
the beginning part of the line is to re­
main intact, the carriage return is re­
tained to avoid combining that line 
with the nex t line. 

The final erasure operation, ERASE 
ALL, is self-explanatory in its effect, 
but there might be some question as 
to why it is needed. Unlike some 
editors, this editor does no t have to 
be exited and reentered in order to 
finish editi ng one file and start editing 
a different file. Instead, the updated 
first file is saved, the ERASE ALL 
operation is used to eliminate that file 
fro:n memory, and the second file is 
then loaded into the editor. This ap­
proach allows greater flex ibility in 
manipu lating the fi les on mass 
storage. 

It should be noted that the text files 
referred to above must be short 
enough to fit in to the main memory 
entirely. Although th is type of text 
editor could be programmed to han­
dle very large files (provided a disk 
drive is used as the mass-storage 
device), the additional programming 
effort needed to implement it would 
be substantial. 

This editor accommodates two 
types of peripheral devices: a prin ter 
and some form of mass storage. Any 
of the usual mass-storage devices­
audio-casset te tape recorders, digital­
cassette tape drives, floppy-disk 
drives, or hard-disk drives- can be 
used for storing the text files . 

The only operat ion that pertains to 
the printer is the PRI T operation. It 
sends the entire text to the printer to 
be printed. (This print operation does 
not have text-formatting capabili­
ties- sometimes included in a text 
editor to form a word-processor pro­
gram.) 

Three operations can transfer text 
between the mass-storage device and 
the editor : the LOAD, SAVE, and 
COPY operations. The LOAD opera­
tion gets a file of tex t from the mass­
storage device and inserts it into the 
text at the location pointed to by the 
cursor. This operation is used both 
for initially loading text into the 
editor when it is empty and for com­
bining previously created text files . 
The SAVE operation stores the entire 
text file on the mass-storage device . It 
is used not only to save the final ver­
sion of a text fil e, but also to store 
backup or intermediate versions of 
the text. Finally , the COPY operation 
saves just a portion of the text on the 
mass-storage device . It is usually used 
for making a copy of a portion of text 
needed elsewhere (either in the same 
file or another). 

Since the COPY operation cannot 
be used by itself to indicate which 
part of the text is to be copied, the 
ST ART HERE operation is used to in­
dicate where the section to be copied 
begins. The COPY opera tion is then 
used to indicate the end of the section 
to be copied and it initiates the trans­
fe r operation . However, if the cursor 
is moved above the "ST ART HERE" 
location before the COPY opera tion 
is used, the COPY operation wil l pro­
duce an error message (due to the 
potential for accidentally changing 
the starting point). 

The COPY operation is also useful 
for moving (as opposed to just copy­
ing) portions of text to different posi­
tions in the file . To allow this to be 
done easily, the ERASE PART opera­
tion is included . When it is used im­
mediately after the COPY operation, 
it erases the portion of text just 
copied. The copied portion of text 
can then be inserted elsewhere by 
using the LOAD operation. 

If you are familiar with editors that 
incorporate special buffers fo r saving 
text, it may have occurred to you that 

Fancy 
Shmancy 
Elaborate microprocessor develop· 
men! systems cost a lot of money, and 
they can close off your engineering 
options by locking you Into just one or 
two kinds o f chips . Sound taml llar? 
Well, read on -we've got a better Idea. 

Use your desktop computer; anything 
that will run CP/M • is fine. With our 
microprocessor cross-assemblers you 
can produce software for eleven of the 
most popu lar chip families, and more 
are on the way. 

In two years on the market , our cross­
assemblers have gained a repu tat ion 
for quality, per formance , and rellabll l· 
ty. Hundreds of indust rial R&D Jabs 
and several major semiconductor 
houses have lound these products a 
fast , cost-effective way to deve lop 
their microprocessor software. We in· 
vile you to join them. 

CPIM CROSS·ASSEMBLERS 

Ex tremely fast absolute assemblers, 
runn ing under CP/M. Generate object 
f i le (In tel hex or Motorola S-record for· 
mat) and listing from standard assem · 
bly language for the target processors 
listed. Features include comprehen· 
slve syntax checking , list ing contro l, 
nested condltlonal assembly , and In­
sert ion of external source files. All ver· 
slons listed have been thoroughly 
field·tested and are ava ilable now. 

XASM05 . .... 6805 
XASM09 .. ... 6809 
XASM 18 ... .. 1802 
XASM48 ... _ . 8048/41 
XASM51 .... . 8051 
XASM65 ..... 6502 
XASM66 ..... 6800101 

NEW! XASM75 . . ... NEC 7500 
XASMF8 .. . .. F813870 

NEW ! 	 XASMZB ..... ze 
XASM400 .... COP400 

Assemblers . ....... .. . . $200.00 each 
excepl XASM75 __ .. .... $500.00 

Visa and Meoterca1d accept!tcl. We • tllp on B" 
s l nglo·den• l t ~ and Sollc a<d + 5.25" dlskenes. As 
us abou1 other lormats. OEM INQUIRIES INVITED. 

· I radomark ol Digita l Research 
+ Tradem1ulf. ol M rcrosort 

AVOCETY 

SYSTEMS INC. 

804 S STATE ST. DOVER. DEL. 1990 1 
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HP-41 OPTICAL WANO . . ... . . ... ....... 99 
HP-41 PRINTER 182143AI. . ...... . • ..... 289 
HP·ll INTERFACE MODULE .. . .. . ....... 95 
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~~: i~]$115 ~ \.!. 
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::::::::::..:: OUADBOARDS BY 
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~ Texas Instruments 
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VIC SUPER EXPANDER .... . . . .......... 59 

EC 
PC-8001 COMPUTER . .. $749N PC·8031DUAL DISK ..... 749 
PC-8023PRINTER . . ... .. . 499 

SHARP 
PC·1500 POCKET COMPUTER ... $219 
CE-150 FOUR-COLOR PRINTER .... 185 

APPLE II 48K .. .. 
APPLE Ill 128K .. 

r:si.,.11 .. .. Call 
. ... Call 

MICROSO FT 16K RAM !for APPLEJ . ...•. , •• .. • 145 

MICROSOFT PREMIUM SYSTEM Uor APPLE).. 599 
AMDEK 13''COLOR MONITOR ........ . 349 
ZENITH 121 GREEN PHOS. MONITOR. .. 119 

~~~'J~i:c;,~~~ii~. TP-1 ... $649 

Rvrsonal (315) 478­6800 

Compu tvr.,~~~;~:'.::.~.11• 

Sys tvrifs"' ""''ce 

f+•<es do nor P.O. Box 1073 
11>clu<l• SlYPf'"'" Syracuse.N .Y .13201 

this scheme for storing and retrieving 
sections of the text on mass storage 
allows the same types of manipula­
tions to be done, but without the com­
plicated special commands needed to 
manipulate those special buffers. This 
ability to transfer text to and from 
mass-storage files allows virtually 
any manipulations of text to be done 
with a few simple operations. 

As mentioned earlier, the use of the 
ERASE PART operation is not re­
stricted to its use with the COPY 
operation, although it is most com­
monly needed there . In conjunction 
with the START HERE operation, it 
allows large portions of the text to be 
erased easily . 

The explanation of the SHlFT oper­
ation has been left for last because it 
does not fit into any of the four basic 
categories. It transforms letters from 
uppercase to lowercase or vice versa, 
but it affects only letters (not num­
bers, symbols, etc.), and it moves the 
cursor right by one character. When 
alternately used with the CURSOR 
RIGHT key, it allows text to be easily 
changed to lowercase where needed, 
having been entered in uppercase 
only. I implemented this operation to 
allow the use of lowercase letters on 
my system (which has a keyboard 
that does not generate them); on most 
microcomputers, this operation is not 
needed. 

That completes the explanation of 
the editing operations chosen for this 
editor. Although they are few and 
simple, they allow textual material to 
be manipulated easily according to 
normal needs. The only useful opera­
tions this editor lacks are the 
SEARCH and REPLACE operations . 
Although traditional editors would 
be impractical without them, they are 
optional on this editor. (They are par­
ticularly useful for changing the 
names of variables in a program or 
changing key words in a form letter. 
However, they are not needed in this 
editor for helping to move the cursor 
to a desired location or for manipu­
lating characters within a line-their 
primary function in trad itional 
editors. ) 

Keyboard Requirements 
Although it would be nice if all the 

operations had their own keys, most 
keyboards do not have enough keys. 
The operations that should, if at all 
possible, have their own keys are the 
CARRlAGE RETURN, CURSOR UP, 
CURSOR DOWN, CURSOR LEFf, 
CURSOR RIGHT, ERASE C~C­
TER, and ESC operations. If avai l­
able, keys not otherwise used by the 
editor can be used for these opera­
tions. Otherwise, the SHIFT and 
CTRL (control) keys must be used in 
conjunction with particular character 
keys to control these and the remain­
ing operations - although this signifi­
cantly reduces the convenience of the 
editor. The other operations that 
must be accessed by unique codes 
(either by being assigned to their own 
keys or through the use of the SHIFT 
and CTRL keys) are the ERASE LINE, 
PAGE FORWARD, PAGE BACK­
WARD, and SHIFT operations. These 
operations require unique codes 
because they must be accessible via 
the automatic repeat feature. The key 
assignments for my keyboard are 
shown in figure 1. 

Since the automatic repeat fea ture 
is implemented in software, there 
must be a software-testable connec­
tion to indicate when a key is being 
held down. The ASCH (American 
Standard Code for Information Inter­
change) code for the key being 
pressed must also be available to the 
computer, but it need not be supplied 
to the same input port as the key­
pressed-status bit. 

The subroutine to implement the 
automatic repeat feature pauses be­
tween repeated operations or waits 
for another key to be pressed after the 
key has been released. If this editor is 
implemented on a system without 
provisions for allowing the key­
pressed-status to be checked, an extra 
connection must be added. Although 
other methods for implementing the 
automatic repeat feature are possible, 
they require significant changes to the 
program. 

Video-Display Requirements 
The most critical hardware require­

ment for implementing the VDO text 
editor is that the entire video-display 
screen must be capable of being 
rewritten within about a tenth of a 
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TEXT TO LEFT--- ---•1•---- CURSOR ---..•t•------TEXT TO RIGHT----tSAME NUMBER OF 1 
OF CURSOR GAP OF CURSOR CARRIAGE RETURNS 

AS LINES ON SCREEN 

I CR I I I I I I I I I I CR l I )CR 

Cl l 
BEG . TX BEF .CU AFT. CU ENO.TX 

I CONSTANT) (VAR IABLE) 
 I VARIABLE) (CONSTANTJ 

IF BEF.CIJ POINTS HERE, THIS IS WHERE A THIS CHARACTER IS IF AFT. CU PO INTS HERE, 
THERE IS NO TEXT TO CHARACTER IS ERASEO BY THE ERASE CHAR TH ERE IS NO TEXT TO THE 
THE LEFT OF THE CURSOR INSERTED OPERATION RIGHT OF THE CURSOR 

Figure 2: The structure of the text as stored in memory. Carriage returns are added to the ends of the text area to simplify the editor 
program, but they are not considered part of the text. The available text area extends from BEG. TX to END. TX, but the BEF. CU and 
AFT.CU pointers indicate fzow much of this area contains text; the unused portion constitutes the "cursor gap. " The text code used 
for characters (except spaces) and carriage returns is ASCII, with the eighth bit set to 1. Spaces are represen ted when the eighth bit is 
set to 0, in which case the other 7 bits indicate the number of adjacent spaces stored at that location. In this diagram. memory-address 
numbers increase to the right . 

second, preferably even faster. Thus, 
any display device connected via a 
serial line is too slow. The only dis­
play devices fast enough are those 
connected in parallel and those that 
are memory-mapped. {The memory­
mapped type stores the characters in 
a special section of memory. The dis­
play circuitry repeatedly accesses 
those memory locations as they are 
needed for the display .) 

In order to find out how fast your 
video-display device can be updated, 
write an assembly-language program 
to fill the screen 1000 times (with any 
characters) and then erase the screen. 
Measure the time between the firs t 
update and the time at which the 
screen goes blank . Divide the 
measured time (in seconds) by 1000, 
and that is the time required for up­

dating the screen once. For best 
results, the time for one update 
should be less than 0.05 seconds, 
since that leaves one-twentieth of a 
second for the computer to do the 
editing operation and determine 
which characters to display. 

For purposes of comparison, my 
display device-a parallel-connected 
type with 16 lines of 64 characters­
can be updated in 0.04 seconds. With 
the Z80 microprocessor running at 
2.5 megahertz, the execution time for 
one update, including calculations, is 
about 0.08 seconds. 

If your display device is no t fast 
enough. the program will not be 
usable as written. However, a com­
promise form of text editor could be 
implemented by keeping only one line 
(or a few lines) of text visible, instead 

of a full page. The PAGE FORWARD 
and PAGE BACKWARD operations 
could then be used to display a full 
screen of text each time they are used . 
The results are not as impressive, but 
they are preferable to many tradi­
tional editors. 

There are only two operations that 
the text-editor program requires of 
the video-display device: to display a 
character in the next position on the 
screen, and to reset the display so the 
next character to be displayed will ap­
pear in the upper-left corner of the 
screen . There is no need for a car­
riage-return operation because the 
program assumes that a new line is 
automatically started when the right 
side of the screen is reached. The two 
subroutines that handle the display 
device can be written to handle most 
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hardware configurations, but the series of adjacent spaces to be com­
presence of a visible "hardware cur­ bined into a single byte by using the 7 
sor" may require some changes in the least significant bits as a binary num­
program itself. ber indicating the number of spaces 

represented (up to 127). This repre­
Internal Representation of Text sentation can significantly reduce the 

The code used for storing the text amount of memory required for stor­
includes the standard ASCII 7-bit ing textual material,. especially when 
code. The extra (eighth) bit of each indentation is a dominan t feature of 
byte is used to distinguish between the tex t-as in most computer pro­
ASCH (indicated by the most signifi­ grams . This special implementation 
cant bit set to 1) and a special repre­ of spaces complicates the editor pro­
sentation of multiple-adjacent spaces gram, but the saving in memory 
(most significant bit set to 0). These usage is worth it. 
''compressed-space-bytes" allow a The editor recognLzes ASCII car­

------------------------------~ 
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riage returns as end-of-line indica­
tors, but it assumes that all other 
ASCII values are displayable charac­
ters. Therefore, control codes (such 
as Tab, Line Feed, and Backspace} are 
treated as characters if they get into 
the text. The one code that could 
cause the program to crash is the 
binary number 0 (which would other­
wise represent 0 adjacent spaces). But 
as long as all the text is entered via 
this editor, problems do not arise 
since checks are made to a void such 
insertions. 

The text is stored in a single contin­
uous block of memory located any­
where in programmable memory. 
Pointers are used to divide the area 
into three parts: the text to the left of 
the cursor, the text to the right of the 
cursor, and the cursor gap. (See 
figure 2 during this and the following 
explanations. ) The two halves of the 
text, corresponding to the tex t to the 
left and right of the cursor, are stored 
near the ends of the available mem­
ory area , with the beginning of the 
text at the lower end and the end of 
the text at the higher end. The section 
of memory between the two halves of 
text is called the cursor gap and its 
contents are unimportant. The ad­
vantage of keeping the unused por­
tion of memory at the cursor location 
is that insertions and ·erasures do not 
require the shifting of numerous char­
acters, aJlowing the editing opera­
tions to be done quickly. 

Four variables are used to point to 
the boundaries of these three areas: 
BEG.TX (begin text ), BEF.CU (before 
cursor), AFT.CU (after cursor), and 
END.TX (end text). The locations 
they point to are best understood by 
referring to figure 2. As the figure in­
dicates, the BEG.TX and END.TX 
pointers point to the first and last 
bytes of text, respectively, and the 
BEF.CU and AFT.CU pointers point 
to the bytes to the left and right of the 
cursor, respectively. The BEG.TX 
and END.TX pointers always point to 
the same memory locations despite 
changes in the text. But either or both 
of the BEF.CU and AIT.CU pointers 
change with almost every editing 
operation . As indicated in the figure, 
special considerations apply when the 
cursor is at either end of the text, or if 
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there is no text at all. (When there is 
no text to the left of the cursor, 
BEF.CU = BEG.TX - l; when there 
is no text to the right of the cursor, 
AFT.CU = END.TX + 1.) 

There are three basic ways in which 
the text can be modified: 

•moving the cursor 
• erasing text 
• inserting text 

These changes are made as follows: 
Cursor-movement operations are 
achieved by moving one or more of 
the bytes adjacent to the cursor gap to 
the opposite end of the cursor gap 
(keeping the bytes in the same order) 
and updating the BEF.CU and 
Arr.CU pointers to indicate the new 
structure. Erasure operations (for text 
to the right of the cursor) are 
achieved by increasing the value of 
the AFT.CU pointer. (Although no 
changes are made in the text area, 
some of the bytes of text are reclassi­
fied as being part of the cursor gap.) 
Finally, the insertion of text (to the 
left of the cursor) is done by storing 
new byte(s) at the lower-address end 
of the cursor gap and increasing the 
vaJue of BEF.CU to point to the last 
byte of the inserted text. Although 
these three basic types of editing 
operations are simple in concept, 
complications arise because of the 
many special cases that can occur. 

A final comment about the internal 
text format is that extra carriage 
returns are added to each end of the 
text area to reduce the number of 
special cases to be checked (see figure 
2). However, these carriage returns 
are not considered part of the text 
being edited. 

Program Implementation 
The source listing of the VDO text 

editor will be presented next month in 
part 2 of this article. It is written in 
assembly language for either 8080 or 
ZBO microprocessor-based computers 
and occupies less than 2.2K bytes of 
memory. The comments provide the 
documentation necessary for imple­
menting it, but implemen tation does 
require a familiarity with assembly­
language programming and an under­
standing of the operation of your 

computer. Eight input / output 
subroutines, examples of which will 
be included next month, must be 
WTitten to interface the program with 
either your input/output devices or 
your operating system . The com­
ments also enable the program to be 
modified to fit specific needs or even 
to be translated into another 
machine's language. (In addition to 
the obvious reasons for including 
clear comments, I find that software 
is actually easier to write if clear com­
ments are written at the same time the 
computer instructions are written.) 

I am offering this program as a 
commented source listing to help 
other computer experimenters who 
cannot accommodate the commer­
cially available editors of thjs type. 
However, the implementation of this 
program is not trivial, so if your sys­
tem is compatible with a ready-to-use 
editor that offers the conveniences of 
this approach, you may be better off 
trying it instead. But whichever route 
you take, you can look forward to 
more enjoyable and productive 
editing sessions on your microcom­
puter.• 

CP/M USERS LOOK OUT: 
THE BEST OF BOTH WORLDS 

INTRODUCING SIS-PASCAL 
BOTH IN NATIVE CODE AND P-CODE 

SIS-PASCAL VERSION 3.0 (Native Code) ANO 3.5 (P-Code) 
FOR 8080-B085-Z80 - REQUIRE ONLY 32K OF MEMORY! 

A bilingual compiler! SIS-PASCAL speaks English 
and French (or Spanish or German or Ital ian . .. ) 

COMPILE FAST IN P-CODE 
then when your program Is ready 

EXECUTE FASTER IN NATIVE CODE 

Available in the following formats : B'" SD, Norlh Star 
Osborne. Micropolis Mod II , App le CP/M, Superbrain 

Write to get the whole story, or better send S30.00 for 
Demo Olscette and tutorial manual (150 pages) 

Demo 1: Compiler without READ statements 
Demo 2: Source limited to 50 statements 

coMPARE! Exe.cu1e Tolal Sim 
' sec.ondsJ tD~1BS) 

• Standard PASCAL features 
plus 

SIS-PASCAL 12.5 1300 
(Native Code) 

PASCAL MT+' 19.0 3043 

PASCAL/Z' 109 3328 

SIS-PASCAL 120 13000 
(P-Code) 
UCSD PASCAL· 239 8282 

PASCAL/ M' 450 21933 

Re : BYTE. September 1981 . page 180 
A high level language Benchmark 

'TRADEMARK 

• Generales optimized nat ive coele 
• Compi les d i rectly into .com ri le 
• External assembler subroulines 
• Random access files 
• 14 digit BCD flo ating poinl reals 
• Chai ning and overlays 
• Dynamic strings 
• Power1ul siring manipulation 
• Direct access 10 memory 
• Aeldress and size I unct ions 
• NEW, DISPOSE . MARK, RELEASE 
• ASSIGN . RENAME , ERASE 
• and more . . • 

SI S-PASCAL NATIVE CODE & P-CODE 
SIS-PASCAL NATIVE CODE ONLY 
SI S-PASCAL DEMO OISCETTE (& MANUAL) 

$ 360.00 
$ 295.00 
$ 30.00 

(Cdn . $ in Canada, U.S.$ outside Canada) 
DEALER INQUIRIES WELCOME 

P. 0. Box 197 SCOT/A..___ (902) 

Armdale, N.S. 425-3879SOFT'11 ARE 
Canada B3L 4J9 \IVrt 
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evaluation by IBM, and a sec­W ith the upgrading of its about $194. The machineRand om Rumors: 
ond contract will then be of·machines to include larger sets a new high in its perfor­Motorola's re ea rc h-and­
fe red if and when the pro­memory, uppercase andmance/price ratio that willdeve\opment group is 
gram is found acceptable for lowercase, disk drives, andshake up competi tors such asrumored to be progressing 
distribution by IBM. RS-232(, Sinclai r is gradual lyRadio Shack, Atari , Com­nicely with a new 32-bit 

Phase One System , Oak­sh ifting its focus from hobby­modore, and Tl ITexas In·microprocessor design, and 
land, California, claims to ists to business users: peoplest rument ). It ofiers color,information on its specifica­
have adapted its Oasis-1 6who use spreadsheets andhig h-reso lu tion graph ics, tions is being leaked. It will 
mu ltiuser operating system to other business software andhave a 4-gigabyte (4-bi llion­ sound genera tion, and more. 
run on the IBM Personal are able to afford video ter­The ma hine is an addition to byte) direct -address ran ge, a 
Computer and support up to minals. When Sinclair in­the Sincla ir computer line, somemory cache to increase 
three u er . The firm claims t rod uc s it s f lat -screenthe current ZX8 1 will remainthroughput, and new instruc­
that it is fully compatible w ithdisplay, watch out! in production (in fact, its pro­tions such as bit, fie ld, and 
its Z80 version and that there block mo es; it wi ll support duction i being increas d to 
are al re ady over 400150,000 a month). Do not ex­ASCII (American Slandard 
business-appl ication pro­pect the ZX Spectrum tocode fo r Information Inter­
grams, written primari ly inbecome available in thechange) and bit-field dala 
BASIC, avai lable for it. TheUnited States until year-end, types. The device itself wi ll I BM Doings= IBM ha 
system allows private andand even then it w il l be be composed of 120,000 fina lly begun expanding its 
shared fil , w ith automatic available by mai l order only.transistors and will consume independent dea ler orga ni­
record - and file -locking and The new machine, \1hi ch is2/1 watt of power. Motorola is zation; in June IBM appoint­
optio nal password - andabout the ame size as its ed 16 independent com­expected to start pro iding 
privi lege -level protection .predecessors, offe rs a key­samples of the device before puter-reta i Ii ng operations, 
The system requires at leastboard with r a I key , 16Kthe end of next year. with a total o f 62 outlets, as 
128K bytes of memory and abytes of memory (for an addi­. . . Micropro i reportedly au thorized I BM Persona l 
5-mega byte hard-disk sys·ti onal $60 you can have aworking on a full-color ver­ Computer dealers. IBM is 
tern. tota l of 48K byte ), and la ter sion of its Wordstar word­ beginning to feel competitive 

Te lesoft , Sa n Diego, has in­th is year Sinclair will in­processor software for the pressure from suppliers of 
troduced an Ada compi ler for IBM Personal Computer; the troduce a 3-inch Microdrive pl ug-cornpa t i ble products. 
the IBM Personal Computer. (1 OOK bytes storage per disk; new version may run under Th e resu lt is that th e com­
It provides a subs t of Ada8 drives maximum) for lessMS-DOS.... Epson is ex­ pa ny has dropped the price 
and utilizes the firm's propri­th an $80 per drive. Also ex­pected to official ly start sh ip­ of its printer from $755 to 
etary ROS operating system. pect a $30 RS-232C interfaceping its personal computer $555 and that of its disk drive 

IBM' s Cambridge Scientific for thi s machine; a mallsystem to dealers this from $570 to $450. 
Center, Cambridge, Massa­printer is i!l ready availab le. month.... Wang Laborator­ IBM has also elim inated 
chusetts, has disclosed that itThe BASIC, which residesies, the well-known word­ the cei ling on roya lties from 
is working on a research pro­in ROM (read-only memory), processor manufacturer, is its cont racts with indepen­
ject to develop an easy-to·i an extended version withsa id to be readying an entry den t software suppliers. The 
use, re a l - t ime editor­rull mat h, transcendentalinto the per onal comput r previous contract held a 
fo rmatte r, called Poli te,func ti ons, and array-, string-, market. supplier's earnings to a max­
similar to Xerox's Smalltalkand graphics-hand Ii ng ca pa· imum of $100,000, thus dis­
operating system and lan­bility. The keyboard and dis­ couraging many software 
guage. It wi ll also handle S1nclalr Does It Again: play offer both upper- and developers. Under the new 
documents, images, data,Clive Sincla ir, the Englishman lowercase characters, and te rm s, percenlage , ad­
graphics, and handwriting. who shook up the microcom­ ASCII is used (there are 191 vances, and duration of pay­

puter industry with the ZX80 legends on 40 keys). The dis­ ment will be individua lly 
and ZX81 , is doing it again , play format is 32 character determined based on the 
namely, undercutti ng hi by 24 lines, with graphics program distributed, its doc­
compe tit ion. In Engla nd Apple Happenings:umentation, and relevant resolution at 256 by 192 pix­
Sinclair Research Ltd. ha Apple Computer Inc. hasels, 8 colors, and features busine s and technical fac­

filed sui t against Franklinintroduced a new mach ine such as brigh t, flash, inverse, tors. Th re will be an initial 
called the ZX Spectrum with overprint, and user-defined simple contract signed when Computer Co rporation of 
a sell ing price equiva lent to Pennsauken, New Jersey.cha ract r . a program is submitted for 
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Apple alleges patent and 
copyright infri ngement by 
Frankli n in designi ng its 
Ace-100 computer, intro­
duced late las t year. 
Specifically, Apple charges 
the company w ith copying 
Apple II programs on disk 
and in ROM. 

Apple has also terminated 
ils distr ibutor in Japan and 
wi ll set up its own marketing 
subsidiary in Tokyo. Apple 
reports that its sales volume 
in Japa n doubled from fiscal 
year 1980 to fiscal year 1981 . 

Apple is rumored to be 
working on printers lhat use 
ink-jet and laser technologies 
at its accessory-products divi­
sion in Ga rden Grove, Cali­
fornia. App le hopes to bri ng 
out printers using these 
technologies at prices sub­
sta ntially lower than those of 
other such pri nters. Apple is 
also believed to be working 
on a small flat-screen display 
at the same faci li ty. 

According to the pol ice in 
Cupert ino, California , several 
Apple employees allegedly 
helped di rect the theft of $1 
million worth of Apple Ill 
compulers in less lhan a year. 
Five people have already 
been arrested . Accord ing to 
the police, the allegedly 
stolen computers retai l for 
about $4500 and were sold 
for $900, mostly to busi­
nesses. 

To Copy or Not to 
Copy: Suppliers of Apple 
software, in an attempt to 
protect thei r copyrighted 
programs. use a number of 
techniques to prevent copy­
ing. This has encoura~ed oft­
ware suppliers to sell "copy­
ing" software. Notable ex­
amples are the locksm ith 
and Nibbles Away 2 pro­
grams. o software supplier 
has yet devised an un­
breakable software cod ing 
system . 

Locksmith and N ibbles 

Away 2 analyze the bit pat­
terns and melhods of encryp­
tion used on the disk to be 
cop ied and copy the bytes 
sequentially into rhe com­
puter's memory and from 
there onto a new disk. It is 
claimed that over 15,000 
copies of Locksmith have 
been sold since it was in­
trod uced in January 1981. It's 
worth noting thal both Lock­
smith and Nibbles Away 2 
use software protection 
agai nst copying. 

As yet no software supplier 
has taken the producers of 
Locksm ith and other such 
programs to court. This i 
probably because the U.S. 
Copyright Act allows users to 
copy programs "for archival 
purposes only." And so far, 
unlike the record industry, 
no significant pi rating for pro· 
fit has developed . 

Some software vendors re­
quire purchasers to sign a li­
censi ng agreement under 
which purchaser may be 
penalized if the vendor dis­
covers an unauthorized copy 
of the software bearing the 
serial number of the pur· 
chaser' copy. Vendors have 
found that the combination 
of encryption and penalty 
clauses often has a negative 
effect on sales; hence some 
companies, including Apple 
Computer Inc., have given 
up on copyright protection. 

Although copying by hob­
byists has long been recog­
nized as a problem, the copy­
ing that disturbs vendors the 
most is the copying done out­
side of the home. For exam­
ple, a program vendor will 
fi nd that a company or 
school may have tens or even 
hundreds of personal com­
puters but buys only one 
copy of an application pro­
gram and makes tens or hun· 
dreds of copies, one for use 
on each machine. Usually 
the purchaser has bought all 
these systems to run a 
specific application software 
program. But the software 

If You Have A Printer 

You need our PRINTER OPTJ l\ilIZER . \Ve have 

two gripes with comp uter printers: one, no matter 
how fas t they print t hey're much s lower than a 
comput er . So here you are with all this processing 
speed, sitting there waiting for your prin ter to 
finish. Two, almost all printers offer a bunch of 
features like various type sizes, forms control, 
graphics. enla1•ged character sets, etc . - but how 
are you s upposed lo occess these feut ures? Oh 
sure, the printe1· manual says: "print an ESC 
character followed by a CONTROL "K" foJJowed by 
a three digit value equal to the desired page 
length ... " , but how do you do this in the middle of 
you r spread sheet program? And how do you access 
all those extra symbols and graphics with a puny 
haJf-ASCll keyboard? 

Before Mediamix (~,,..;,,w II~: 
grew into Applied ; • ,a · '. .-IU 
Creative Technology lnc., ---- -=-­
the idea people there decided to develop the 
Ctii s inai·t"of the computer industry - a "magic box" 
that features 64, 000 to 256, 000 characters of 
spooling printer buffer, total character retrans­
lation capability including macros, a keyboard that 
lets you directly select complete printer control 
sequences with the ease of a pushbutton car radio, 
adapts serial printers to parallel computers and 
visa ver sa plus many more imaginative features. 
So many useful fea tures that regardless of the 
prin ter you own - our PRINTER OPTIM I ZER will 
bring your printer "up to speed' with the rest of 
your sys tem nnd let you take full advantage of it. 

If You Need A Lette5'- " 
Quality Printer r1:·-;-~-:= J 

Consider our affordable alte rnative . For those 
of you who did not see tile review of our p1·oduct in 
the July issue of BYTE, we produce a little white 
box that converts an lBl\I .Electronic Typewriter 
into a high quality Serial or Parallel computer 
printer. And now our ETP (Electronic Typewriter 
Int Lligent Interface) attaches to other bran ds of 
e lect ronic typewriters. There are a number of 
arguments in favor of choosing this route over a 
mere computer printer and we have a brochure on 
the subject that you s hould l"ead. 

We apply technology creatively, and you'll find 
that not only can we communicat e the results to 
you , but each product is better than anything else 
like it on the market. Call 1- 800- Q33-5373 and we'll 
send you more information about our company and 
our produc ts . 

APPLIED 
CREATIVE 

TECHNOLOGY, INC. 
2723 Avenue E Eas~. Suite 71 7 
Arlington, Texas 76011 
[8 17)-261-6905 
(800)-433-5373 
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company, who invested 
heavily in developing the 
program, feels that it receives 
a very sma ll reward for its ef­
forts whi le the hardware sup­
pliers garner the real profits. 
Most software vendo rs 
specify that their software 
license is good only for use 
on a single mach ine and that 
additional licenses must be 
pu rchased for each machine 
the software is used on . 
However, few software pur­
chasers abide by thes terms. 

Word Processing 
and Office Automation: 
Word-processing programs 
are being greatly improved in 
their abili ties to create, edit, 
and print text. Even more im­
portant are the features being 
added that wi ll allow users to 
efficiently manage the office 
of the future. These features 
include the ability to store, 
copy, and merge documents; 
integrate variable and prefor­
matted text; and perform 
mathematics, graphics, mail­
ing, filing, appointme nt 
scheduli ng, and security-sen ­
sitive work. 

Improved editing functions 
include automatic hyphena­

/ T.H.E. 
SMART © 

TERMINAL 

oflw.are 1h111hHns your At Jr 1400 or 
800 into J real sma n cNm inal. end 
a nd recei"e cJa 1a lrorn Jll popu lJr 
dJ,.1 services. \·Vo rl "''i th ('d \')t'ftl' or 
di>k ior uplo~d /downl<Jod . 1 f>K min. 
t\' allable ,, 1At.ui Dealers 'Atorldw1de 
o r d ircnly from BinJ1y. VIS1\/MC / 
,\ ,\1 EX / CO D/ Cl-tECK. a ;cue ~4995 
Disk 549.95 .1dd S2.50 P & rl L-... 
SS.00 overseas . 

~iN.d~ll TM 
Co mp ul e r Sollware 

3237 Woodward A••e . 
lle rkley, Ml 48072 

(3 13) S~S-0533 

81 ARY CORPORATION 

tion of words and operations 
that al low blocks of text to be 
copied, moved , de leted, 
printed, and written to a disk 
file Several new word-pro ­
cessi ng programs allow link­
ing and merging files to bui ld 
boi lerplate documents such 
as form letters. Printing 
enha ncements include such 
features as optional auto­
matic page headings and 
numbering, in Roman or 
Arabic numerals, in any loca ­
tion on the page or alter­
nating between right· and 
left-hand corners for book­
style formats. Some programs 
also al low the printing of par· 
tial, single, and multiple 
documents , often whi le 
editing another document. 
Another new feature is the 
placing of variable fields in 
documents and the filling of 
the fields automatically from 
a disk fi le or manually from 
the keyboard to personal ize 
letters. Thus, the modern 
word -processor program 
may be to ld to recognize a 
zip code and automatically 
insert a phrase directed to 
people in that particular area. 

More and more of the 
newer word-processor pack­
ages also include Visicalc ­
type function , automat ic in­

5t/4" 
Specily sofl, 

1G or 16 •ector PriCe/10 Pric~/100 


1 sldeldouble density S20.00 $185.00 
2 sldedldooble den•ily 34.50 325.00 

8 II Spocily solt 
or 32 scctor Pne<!110 Prlee/100 

1 sldelslngle densily $195.00 
1 side/doul>le density 275.00 
2 skied/double density 325.00 

Cor1illod Chock· Monty 01d11 • Perscn11 Chock 

Allow up I• 2 wooks lc1porscnal checlu I• cl•"· 

Add S1.50 lo each order 10< U.P.S, shipping charg05 , 


280 Dukas Po rhwoy, P.O. Bo• SS 
Sometvll le, N.J. 08876 • (201) 725~68Cl 

dex and tab le-of-contents 
generators, and spell ing and 
syntax checkers and correc­
to rs. Features such as 
business graphics, phone in ­
dex, appointment calendar, 
and card-file functions are 
being added. Some are also 
connected to a host network 
for electron ic mai l and ac­
cessing of document libraries 
with password protection . All 
of these features are lead ing 
the way from word process­
ing to the office automation 
of the future. 

DECUnvells Personal 
Compute r Systems: " Bet­
ter late than never" seems to 
be the DEC (Digita l Equip­
ment Corporation) maxim. 
Following in the footsteps of 
IBM and Xerox, th company 
has finally brought out four 
personal computer systems 
(described in the June 1982 
BYTE Ed itoria l), ranging in 
base price from $3495 to 
$4995: the Ra inbow 100, the 
DECmate II , and the Profes­
siona l 325 and 350. All use 
the same bas ic cabinetry ex· 
cept the 350, which has a 
larger box to house an inter­
nal W inchester-technology 

JI\_ 
ATARI 

·-~ - o 
800 (16K) ....... ....... ....... ....... .............. ....... ... 01>49.00 

400 t6K ........ .. ..... ... ..... ....... ...... ........ ...... .......279.00 

400 YOURS tol2K or 48K ........................ .......CALL 

410 RECORDER .............................. .. .............79.00 

810 DISK DR IVE .. ...... .. .................... ............44 9.00 

850 INTERFACE ... ..... ...... .............. .... .. ... ...... 165.00 

630 MODEM ......... ...... ...... ... ....... .. ... ,....... ... ., 149.00 

825 PRI NTER ....... .... ........... ............. ... ......... .575.00 

481 ENTERTAI NER KIT ..................................79.00 

484 COM.M U NICATOR KIT ...................... .. . ... 309.00 

PRlNlE~S-At.u·I , Ep.scB. Smllh Coro11~ ,...... CALL 


Prli;,1;.111 .-ubJccl to ch-ange wLthou l n o tice. 

Shlp p l·ng Clllfa. No t_ax ou t ()f :s tate. 

Dt . ruldc.nta .add .appr-oprlate la :1 u . 

WE ARE AN l\UTHORllED ATARI SALSS l\ND 

SERVICE CENTER
..... 

I COMPUTERTIME, INC. 
..._, P.O. Box2 16 


Kcntflcl d. CA 9_.914 


CALL TOLL·FREE 80 0·227·2520 
In Collfo rnl~ 800·772·40 64 

f or produicl .Hid rite 11, t; ,, ,end •2.0-0 lo• 1n~.jtpl111g. 

hard-disk d rive. The Rainbow 
100 is basicaIly a dua 1­
processor 8088/ZBO system 
that will run CP/M, MS-DOS, 
and Pasca l (t he UCSD 
p-System). The DECmate II is 
a low-cost version of its POP-
8-based word-processor 
system. It s Profess ional 
models are 16-bit computers 
and use the P/OS operating 
system, derived from DEC's 
PDP-11 operating system . 
Options for the Professional 
systems w ill incl ude Ethernet 
and DECnet support and 
plug-in CP/M ca rds. 

The DEC systems will be 
sold th rough Computer land, 
Hami lton/Avnet, and DEC 
retail outlets. DEC currently 
has 25 outlets; it opened 27 
out lets 3 years ago and then 
closed 2 of them after the first 
year. It is rumored that these 
DEC retail s.to res have yet to 
show a profit. Considering 
that Computerland stores 
al ready carry virtua lly every 
popular business-oriented 
personal computer system 
(e .g., IBM, Apple, Osborne, 
Fortune, etc. ), and that DEC's 
personal systems do not offer 
anything new, DEC may have 
an uphi ll battle in entering 
the personal computer mar­
ket. 
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Robotlcs News: In 
Japan. Mitsubishi has intro· 
duced a robotics arm that 
can be connected to a micro­
computer by way of a Cen­
tronics-type paral lel port (not 
all the lines are used). Move 
Master software is provided 
that runs under CP/M. The 
cost in Japan is the eq uivalent 
of $5000. The product is in­
tended as a teaching aid and 
for sales promotion. There is 
no word on when it might be 
introduced in the United 
States. For information write: 
Mitsubishi, 2-3 Maru nouchi 
2-Chrome Chiyoda-Ku , 
Tokyo 100 Japan; or call: 
(218)2173. 

FInd A Date With 
Your Computer: The new­
est th ing in computerized 
bulletin-board systems is the 
"Dial-A-Match " system. 
Several such systems are 
already in operat ion on per­
sonal computers connected 
to telephone Jines and are 
operated as free public ser­
vices (co nt ributio ns are 
welcome). Although the soft­
ware varies from system to 
system , the procedure is 
pretty much the same. Call 
the system via modem with 
your computer or a terminal. 
lf it is your fi rst time on the 
system you will be asked to 
complete a questionnaire. 
The system wi ll then match 
you up with other callers and 
furnish you with information 
on the person or persons you 
are matched wi th . You can 
then exchange messages 
with anyone else on the sys­
tem . 

Forelgn Exchange: My 
list of foreign computer 
bulletin -boa rd systems is 
growing; here's an update: 
systems in England include 
Forum-80 H ul I (04-828­
59169), Forum-80 London 

(01·747-3191 ), and Forum-80 
Milton (09-085-66660). You 
might also try CBBS London 
(01-399-2136). Mailbox Liver­
pool (05-122-09733), or ACC 
(09-084-4262). In Holland 
there' s Forum-80 (01-313­
512-533), and based in 
Sweden are "ABC-80 Sto k­
h o Im (010 -468- 1905 22). 
University Research (010­
468-23660; guest password: 
" 66,66"), Elf a (010-4 68­
7300706), and Tree Tradet 
(0 10-468-190522). 

Random News Bits: 
Look for an R2D2-li ke robot 
kit to be introduced in the 
January Heath kit cata log. 
The 2-foot 2-inch 6808-based 
Hero l will have simulated 
eyes, ears, and a voice (using 
th Votrax SC-01 chip) and 
will be highly mobile. The kit 
will cost approximate ly 
$1000; an optional $100 
manipulator (a rm) wi ll be 
available, as wil l a $150 
robotics cou rse... .M.H. 

Dataquest. a marketing re­
search firm , reports that the 
Intel 8086 is still the leading 
16-bi t microprocessor, w ith 
an estimated 78% of the 
market, compared with 15% 
for the Motorola 68000 and 
6.6% fo r the Zi log 28000. 
Dataquest reports that last 
year 718,000 Intel 8086 pro­
cessors were shipped, com · 
pared to 139,000 Motorola 
68000s and 61 ,000 Zilog 
Z8000s.. .. Prices for single­
board computers are drop­
ping. Intel has dropped the 
price for its iSBC 88/25 
(ba ed on the Intel 8088) 
from $1295 to $790 (s ingle 
unit) and $520 (large quanti­
ty) lo meet competit ion from 
DEC's Falcon 16-bit unit. 
. .. Texas Instruments wil l 

distribute 430 programs of 
Control Data Corporation' 
Plato software for its Tl-99/4A 
home compliter in 108 
courses for kindergart n 
through high school levels. 
.. . Te legen ix Corp. , Cherry 
Hill, ew Jersey, has in -

traduced a giant (measuring put rland . ... Evotek Corp., 
more than 10 feet diagonally) Fremont, California, has an· 
80-character by 24-line neon nounced a SY.-inch Win­
planar-gas di play panel and chester-technology ha rd-disk 
controller. Price is on ly drive with up to 50 mega­
$52,500 . ... Perex Inc., San bytes of storage .. . . HP 
Jose, California, has intro­ (Hewlett-Packard) has signed 
duced the fir t S-100 Ethernet a $30-million contract for 
interface (a two-board set). Sony's new 31/z -inch " micro­
.. . Zilog has introduced an floppy," which has an unfor­
8-user Unix- like system, matted storage capacity of 
called the System 8000, with 440K bytes. HP is the first 
a base price of $13,000. company besides Sony to 
. .. Vector Graphic Inc., adopt the drive . ... Hitachi 
Thousand Oaks, Ca lifornia, Ltd ., Tokyo, has unveiled an 
following in the footsteps of 8088-based system that ll 
Apple, has terminated its claims is compatible with the 
supply contract with Com­ I BM Personal Computer. 
puter land. Apparently sa les 
sl umped dramatically when MAIL: I receive a large 
Computerland took on the number of letters each month 

as a result of this column. If youIBM Persona l Computer. 
wrire to me and wish aDEC, et al. Computerland, 
response, please include a self­before these defections. car­
addressed. stamped envelope. 

ried 20 different computer 
lines. Vector Graphic stated Sol Llbes 
that last year on ly 9% of its POB t192 
sales came through Com- Mountainside, NJ 07092• 

Biggest Catalog! 
Finest Quality! 
Since 1941 , thousands of 
engineers, cra ftsmen& hobby· 
ists nationwide have been 
coming directly to the Edmund 
Scientific Catalog for quality 
products. . .fully guaranteed! 

FREE ! Simply fi ll in below. mail today, and your Edmund 
Scientif ic Catalog will be on its way to you. 

D Send FREE Catalog 

Name -----------------~ 
Address __________________ 

Clty_ ______ State_ _____Z ip.___ 

Edmund ScientificllS Dept. 8211 KH 18 Edscorp Bldg. 
Barrington, N.J. 08007 

No. 3484 c1 982 Edmund Scientif ic Co. 
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Sofhlrare Received 

Apple 

Adventure , an implemen­
tation of the original adven­
ture game. For the Apple II; 
floppy disk, $10. Frontier 
Computing Inc., 666 North 
Main, POB 402, Logan, UT 
84321. 

Automaniac System, re­
quiring an onboard clock 
card, this system can run a 
program or series of pro­
grams without supervision at 
a predetermined date and 
time. For the Apple 11; floppy 
disk, $100. Geegery Software 
Works, POB 8028, Des 
Moines, IA 50301. 

Chess Connection , a tele­
computing chi:ss game tha t 
requires two computers 
equipped with modems for 
an interactive game. For the 
Apple II; floppy disk, $35 . 
Telephone Software Connec­
tion Inc .. POB 6548, Tor­
rance, CA 90504. 

Choplifter, an arcade-type 
game. You control a heli­
copter in an effort to rescue 
hostages held captive in a 
foreign country. For the 
Apple Il; floppy disk, $34. 95. 
Broderbund Software, Enter­
tainment Software Division, 
1938 Fourth St .. San Rafael, 
CA 94901. 

Escape from Rungistan, an 
adventure-type game. You 
must contend with cannibals, 
snakes, guerilla warriors, and 
a mad dictator's revenge 
while trying to escape from 
this interesting jungle nation. 
For the Apple LI ; floppy disk, 
$29.95. Sirius Software Inc. , 
10364 Rockingham Dr. , Sac­
ramento , CA 95827. 

Fly Wars , an arcade-type 
game. You maneuver a spider 
to trap the flies. For the 
Apple II; floppy disk, $29.95. 
Sirius Software lnc. (see ad­
dress above). 

Go-Moku , a telecomputing 
version of the oriental board 
game go-moku. This pro­
gram requires two computers 
equipped with modems for 

an interactive game. For the 
Apple 11; floppy disk, $20. 
Telephone Software Connec­
tion Inc. (see address above). 

Graphics Processing Sys­
tem: Professional Version, a 
graphics development system 
that lets you create, manipu­
late, and edit images. In­
cludes zoom, two -dimen­
sional rotation, and overlay 
functions. For the Apple II 
Plus; floppy disk, $99.95 . 
Stoneware Inc., 50 Belvedere 
St .. San Rafael, CA 94901. 

Horse Racing Classic , a 
highly detailed simulation of 
horse racing for one to nine 
players . You can check a 
horse's stat istics, place bets, 
and watch the race. For the 
Apple II; floppy disk, $36.95. 
Tasumi Software Internation­
al Inc. , 8 North Grosvenor 
Ave .. Burnaby, British Co­
lumbia , V5B 1J2 Canada. 

Millionaire, a stock-marke t 
game that lets you simulate 
investing in the stock market. 
You can examine company 
histories and buy stocks using 
a variety of options. For the 
Apple II; floppy disk. $49. 95 . 
Micro-Z Applications, Suite 
141, 22704 Ventura Blvd .. 
Woodland Hills, CA 91364. 

Real Estate Models for the 
Eighties, Visicalc templa tes 
for real-estate analysis. Using 
the Visicalc program, you 
can calcu late figures for a 
wide variety of mortgages 
and amortization plans . For 

the Apple ll and Ill ; floppy 
disk , $65. Commercial Soft­
ware Systems, 7689 West 
Frost Dr. , Li ttleton, CO 
BOU3. 

Speed Reader , a series of 
programs to help increase 
your reading speed. For the 
Apple II; floppy disk, $70. 
Apple Computer Inc. , 20525 
Mariani Ave. , Cupertino, 
CA 95014 

The Snapper , an arcade­
type game. You must travel 
around the grid collecting 
blots but a voiding the 

Gamma Field and Whirlers . 
For the Apple II; floppy disk , 
$32.95. Silicon Valley Sys­
tems, Suite 4, 1625 El Camino 
Real, Belmont , CA 94002. 

Statistics with Daisy, a 
data-analysis and interactive­
statistics package. You can 
sort, analyze, and plot data 
using simple, easy-to-learn 
commands. For the Apple II; 
floppy disk, $79.95. Rainbow 
Computing Inc., 19517 Busi­
ness Center Dr., Northridge, 
CA 91324. 

Super-Text, a word-pro­
cessing program that works 
with both 40- and 80-column 
screens . Inst ruc tions to make 
the shif t key operational 
when used with a lowercase 
adapter are included. For the 
Apple II; floppy disk, $175 . 
Muse Software, 347 North 
Charles St., Balt imore, MD 
21201. 

System/ ASM 3A, an as­
sembly-language develop­
ment system that features a 
two -pass assembler, full ­
screen editor, and disk-file 
management. For the Apple 
lI Plus; floppy disk , $35. 
Mike Piaser Co. , 15401 
Maple Park Dr. #11. Maple 
Heights, OH 44137. 
Tele~Gammon , a telecom­

puting backgammon game. 
The program requires two 
computers equipped with 
modems for an interactive 
game. Fo r the Apple II ; flop­
py disk, $35. Telephone Soft­
ware Connection Inc. (see ad­
dress above) . 

Understand Yourself , a 
series of nine tests to help you 
understand your fee lings 
about marriage, sexua l atti ­
tudes, and other aspects of 
your liie. For the Apple II 
Plus; floppy disk, $24. 99 . 
Huntington Computers, 1945 
South Dairy Ave., POB 787, 
Corcoran , CA 93212. 

Wizardry: Knight of Dia­
monds, the second scenario 
in the Wizardry game series. 
For the Apple II; floppy disk, 

$34 . 95 . Sir-tech Software 
Inc .. 6 Main St. , Ogdens­
burg, NY 13669. 

Wizardry: Proving Ground 
of the Mad Overload, a 
multiplayer fantasy and ad­
venture game. You can devel­
op your own characters in a 
Dungeon and Dragons-type 
game setting. For the Apple 
II; floppy disk, $49.95. Sir­
tech Software Inc . (see ad­
dress above) . 

Atari 
Alvin , an arcade-type 

game. A reverse on the 
Missile Command format ; 
you control the missiles try­
ing to destroy a robot city. 
For the Atari 400 and 800; 
floppy disk or cassette, 
$21 .95 and $17.95, respec­
tively. Oynacomp Inc. , 1427 
Monroe Ave .. Rochester, NY 
14618. 

Frog Master , a graphics 
program iUustrating the use 
of operant conditioning. 
Through positive reinforce­
ment, you train your frog to 
penetrate barriers and score 
goals for you. For the Atari . 
400 and 800; floppy disk or 
cassette, $21.95 and $17.95, 
respectively. Dynacomp Inc . 
(see address above ). 

Golf Pro, a simulation of a 
golf game using color and 
graphics. For the Atari 400 
and 800; floppy disk or cas­
sette, $21 .95 and $17.95 , 
respectively. Dynacomp Inc. 
(see address above). 

NYlndex, a program that 
can store and plot up to three 
years of New York Stock Ex­
change information, from 
which you can determine the 
trend of the market based on 
past behavior. For the Atari 
400 and 800; floppy disk, 
$29.95. Dynacomp Inc. (see 
address above). 

Quintomlnoes , a screen­
based jigsaw game. For the 
Atari 400 or 800; floppy disk 
or cassette , $16. 95 and 
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$12. 95, respectively. Dyna­
comp Inc . (see address 
above} . 

Heath 
Space Odyssey I. an ar­

cade-type game. Retriev e 
your deep-space probes as 
you maneuver around or des­
troy asteroids, alien fighters , 
and mysterious objects. For 
the Heath H-8 and H-19 or 
H-89; floppy disk, $21.50 . 
Evryware, POB 60802 , 
Sunnyvale, CA 94088. 

Y-Wing Fighter , an arcade­
type game. Pilot your fighter 
in a crucial mission to destroy 
the enemy 's base. For the H-8 
and H-19 or H-89; floppy 
disk, $19.50. Evryware (see 
address above ). 

IBM Personal Computer 
Millionaire (see description 

above ). For the IBM Persona l 
Comp ute r ; floppy disk , 
$49.95. Micro-Z Applica­
tions. Suite 141, 22704 Ven­
tura Blvd., Woodland j-iills. 
CA 91364. 

Real Estate Models for t.he 
Eighties (see description 
above ). For the IBM Personal 
Computer; floppy disk, $65 . 
Commercial Software Sys­
tems, 7689 West Frost Dr., 
Littleton, CO 80123. 

Speed Reader, programs to 
help increase reading speed. 
For the IBM Personal Com­
puter; floppy disk, $74. 95 . 
Davidson and Associates, 
6069 Groveoak Place #14, 
Rancho Palos Verdes, CA 
90274. 

TRS-80 
ABE: Advanced BASIC 

Edtior, a BASIC program­
ming editor that lets you list 
programs a page at a time , 
use global search and replace 
to modify a program, and 
wri te commands w ith a single 
key press. For the TRS-80 
Model] ; floppy disk. $19.95. 
lnterpro Corp., POB 4211 , 
Manchester. NH 03108. 

Bounceoids, an arcade­
type game. Try to clear the 

Bounceoid boulders from the 
screen while avoidLng thr­
Bounceoid creatures . For the 
TRS-80 Models I and Ill; 
floppy disk or cassettr-, 
$19.95 and 515.95, respec­
tively. The Cornsoft Group, 
6008 orth Keystone Ave ., 
lndianapolis, r 46220. 

Co-Dir , a cursor-oriented 
directory. Select programs 
from a d irectory by position­
ing the cursor next to the fi le­
name. For the TRS-80 Models 
I and lll; floppy disk, $19. 95 . 
Picotrin Technology, 3531 
San Castle Blvd. , Lantana, FL 
33462. 

Copy-Tape , a cassette 
tape-duplica tion program. 
For the TRS-80 Models I and 
ill; cassette, $11 . 95 . Modtec . 
4144 North Via Villas, Tuc­
son, AZ 85719 . 

IDM-X, a database-man­
agement system. Features in­
clude a built-in sort and 
merge package and a fast 
key-access method for quick 
record access . For the TRS-80 
Model 11 ; 8-inch floppy disk . 
$399. Micro Architect Inc. , 
96 Dothan St ., Arlington . 
MA 02174. 

lnterpro Flexible Mailing 
list , a mailing-list program. 
You can cus tom program a 
mailing list to your exact 
specifica tions. Up to 1000 
names per disk are possible. 
For the TRS-80 Models I and 
lll ; floppy disk, $127. ln ter­
pro Corp. (see address above ). 

Maxi CRAS: Check Reg­
ister Accounting System, a 
check writing and record ing 
system. Using its menu­
driven format, CRAS lets 
you set up income- and ex­
pense-account reports show­
ing activity of one or more 
accounts over a period of 
time. For the TRS-80 Models 
I and Ill; floppy disk, 599.95. 
Adventure In ternational , 507 
East St. , POB 3435, Long­
wood, FL 32750. 

Personal File Manager, a 
database-managemen t pro­
gram. Designed for everyday 
use, this program features 
format-free file structures 

that accept al most a ny type 
of data. For the TRS-80 Color 
C ompu ter; floppy disk. 
$17.95 . Home Information 
Systems, 4006 Ellicott St., 
Alexandria, VA 22304 . 

Pocket Computer Primer. 
companion software to the 
book of the sa me name. In­
cludes a variety of programs 
for home and office use. For 
the TRS-80 Pocket Com­
puter; cassette, $8. 95. Micro 
Text Publications Inc., Suite 
27C, One Lincoln Plaza, New 
York, NY 10023. 

Pocket Magic , companion 
softwa re to the book of the 
same name . Includes a varie­
ty of simulations and games . 
For the TRS-80 Pocket Com­
puter; cassette , $8.95. Micro 
Text Publica tions Inc. (see 
address above). 

Records , a student grades 
record-keeping system. This 
system can handle as many as 
200 students and it prov ides 

class rosters, eva luation 

scores, and fina l grades. For 
the TRS-80 Model Ill; floppy 
disk, $69.95. Microsoftware 
Services , POB 776, Harrison­
burg, VA 22801 . 

Science and Engineering 
Sourcebook , companion soft­
ware to the book of the same 
name. Includes a va riety of 
programs for professional 
use . For the TRS-80 Pocket 
Computer; cassette, $8.95. 
Micro Text Publications Inc. 
(see address above ). 

Spector of Kzirgla , a 
graphics adven ture game, 
Wind your way through the 
13 floo rs of the maze as you 
slay monsters, collect trea ­
sures, fly a magic carpet, and 
even commit hari-kari if nec­
essary . For the TRS-80 Color 
Computer; floppy disk or 
cassette , $21.95. Rainbow 
Connection Software, 3514 
6th Place W, Rochester, 
MN 55901. 

SERVICE 

- -,_ 

AUTHORIZED 

Now you can get FACTORY AUTHOR­
IZED service for your Commodore or 
Atari computer and peripherals at reason­
able cost. Minimize your down t ime 
frustration and expense. Extended war­
ranty avai lable for most products, too! 

Micro Computer 

Service Center 


CALL 717·327·1450 

477 E. Third St., Williamsport, PA 17701 
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________ _ 

Circle 174 on Inquiry card. 

Disk-D-lier 
STORES & PROTECTS 
11 DISKETTES 
Disk·O·Tier organizes and 
protects diskettes close at 
hand, and in minimum space. 
Con ven ient, upright storage 
avoids "wipe-outs" caused by 
scratches. coffee spi lls, 
and cigarette ashes: plus, 
titles are easy to read. 
Oisk-O·Tier is molded of 
smoked. sturdy NAS 
plastic and safely files 
eleven 5~ "or B" diskettes. 
in or out of jackets. 

Priced at S9.50 each, 
include S2 .00 postage 
or S19.00 for twin-pack 
which includes postage. 
Ohio orders add 5~%. 
Check or Money Order 
please. Non·U.S.orders 
add S5.00. 

ET!i Center 
Oept30 Box 651 , 35026-A, Turtle Trail 

Willoughby, OH 44094 • (216) 946-8479 

SLUDJER FOR ALL YOUR NEEDS 

SO TWA.RE, TERMI NALS, PRINTERS, BOARDS 
SYSTEMS SHIPPED R-ADY TO BOOT & RUN 

BUDGET L NE 

Cl 

LUXURY LINE 
&KHZ IOIS/18,64X,101 'S $28,S 7/8KHZ IS/88,64X, S407S 
6KHZ Z80,6(X,801'S ll7S KPK 8-l6,1S6X,DT8'S 6645 
IKHZ 8016,10130,64! 34SO !Dt!HZ 8016,80130 44'~ 
lOKHZ LIGHTNING l,lllX 31,S lOKHZ LIGHTNING 1 4075 
IKHZ SEATTLE 86,KSDOS 3175 SEATTLE SYS II 1181 3135 
KPHl6CTl'lll0!6,15&[,&08? 4350 SEATTLE SYS 11,DRS 4785 
!U'Kl&,SllX,!DKB HD,!01& 8650 KPH 8-16,25&1,IOKB 78?5 
QU}(ES OH BUDGET ADD 
CODBOUT SYST£ft A. 8, ' 
GODBOUT DlSX 1 AlT 
GODBOUT 108& A&T 
lli'TERFACER 4 A'T 
RAM I& UT HK 8-1' 
LOMAS RAM &7 mx CMOS 
LOKAS LDP71 DISI tONTR 
LOMAS llU DYNAMIC BAK 
SEATTLE rn.r SET,KSDOS 
MORROY MICRO DECISION l 94? K!CRO DECIS . 2 DRS llZS 
DMA DJ WICP/H 366 l{ORROW m; STATIC 404 
DBlSE ll,YORDSTAR,SUPERCALC ONLY SltS OR W/SYSTEK 800 
lH Cl' IK ' !811 PC SOF'lVlRE Sl:ATILE RAK+ lm; IBKPC m 
PlilCES SUBJECT TO CHANCE CP/K TH or DIGITAL RESEARCH 
PO ROI tSt, VESTKIN.STER,CA ?26&3-0951 1714) 89S-17H 

496 Septomber 1982 © BYTE PubUnti<>ns Inc Circle 428 on inquiry card. 

100 OUKES STD EICEPT SiS II 
C AVAILABLE FROM SLUDER CALt 

371 DISX II V/CP/H (THI 5'6 
521 lOKHZ BOB& CCSCJ &38 
l6J RAK l! ltlK STATIC 11'~ 
4U CPU BO!S/88 UT 1-9°? 

l IH LICHTNIHC 1 1016 IDK SZD 
220 CP/K 86 FOK LOKAS 175 
rn HAZ!TALL SUPPORT CiD 260 
671 SEATTLE 6H B-1& RAK m 

Software Received 

Other Computers 
Checkbook, Income Tax, 

and Budget Organizer, per­
sonal financial-management 
programs . Fo r the ZX81; 
cassette, $15 . ZX-Panding 
Ltd., POB 25, Newton, NC 
28658. 

Flexfile , a database-man­
agement system that main­
ta ins a random-access data­
base, including lists for mail­
ing labels and accounting 
reports. For the PET I CBM; 
floppy disk, $60. Total Con­
trol Software, 1038 Pine St. , 
Philadelphia, PA 19107. 

FORTH for Interact , a ver­
sion of the FORTH language 
based on the FORTH Interest 
Group Model. For the Inter­
act computer; cassette, $12. 
Russell L. Schnapp, 8062 
Gold Coast Dr. , San Diego, 
CA 92126. 

Improved Fixed Point 
Package, a replacemen t for 
Ithaca lntersystems fixed­
point package. For the Ithaca 
Intersystems Pascal/Z; 8-inch 
floppy disk , $50. Brom 
Microsystems Engineering 
Inc ., POB 616, Winona, MN 
55987. 

lattice 8086/ 8088 C Com­
piler, a compiler for the C 
language running under MS­
DOS . For S-100-based sys­
t~ms; 8-inch floppy disk , 
$500. Lifeboat Associates, 
1651 Third Ave ., New York, 
NY 10028. 

logi~al Analysis, a pro­
gram to reduce any binary 

This is a list of software packages that have been received by 
BYTE Publications during the past month . The list is correct to the 
best of our knowledge, but It is not meant to be a full description 
of the product or the forms in which the product is available. In 
partlcular. some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
0 1 usefulness of the software listed . We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro­
priate! the alternate forms in which they are available. 

state , multivariable equation 
to its minimum form . Written 
in BASIC; source code, $5. 
Scientific Techniques, POB 
8453, Greensboro, NC 27410. 

MAC-00 and MAC-05 , 
cross-assemblers for 6809­
based systems. For SwTP 
(Southwest Technical Prod­
ucts) systems; 8-inch floppy 
disk, $150 each. Rushmore 
Micro Systems, 622 East 
Tallent, Rapid Ci ty, SD 
57701. 

Real Estate Models for the 
Eighties (s ee description 
above). For the Hewlett­
Packard HP-87 and HP-125; 
floppy disk. $65. Commercial 
Software Systems, 7689 West 
Frost Dr ., Littleton , CO 
80123. 

The Word Plus , an en­
hanced self-correcting spell­
ing checker program. For 
CP / M-based systems; 8-inch 
floppy disk, $150. Oasis Sys­
tems, 2765 Reynard Way , 
San Diego, CA 92103. 

WP6502 Word Processing, 
a word-processing program. 
For the Ml A-Com (Ohio 
Scientific ) 05650; 8-inch 
floppy d isk. $250. Dwo 
Quong Fok Lok Sow, 548 
Broadway, New York, Y 
10012. 

WP6502 Word Processing 
(see description above). For 
the Ml A-Com (Ohio Scient i­
fic) OS65U, 8-inch floppy 
disk, $300. Owo Quong Fok 
Lok Sow (see address 
above).• 



Clubs and Newwsletters 

USUSfUK) 

Conference Report 

Dr. J. Hoppe of ETH (Eid­
genossische Technische Hoch­
schule) in Zurich, Switzer­
land , was the guest speaker at 
a recent conference of the 
USUS(UK) (UCSD p-System 
Users Society). The con­
ference included detaiJs on 
data-capture systems under 
UCSD and panel sessions on 
networking and educational 
software. Tony Addyman, 
committee chairperson of the 
ISO (International Standards 
Organization), spoke on ISO 
Standard Pascal . USUS(UK) 
membership details are avail­
able from Mark Woodman, 
Mathematics Faculty, The 
Open University , Walton 
Hall , Milton Keynes , 
MK76AA, United Kingdom; 
Tel: (0908) 74066. 

IBM PC 
Software Interchange 

The IBM PC Software 
Interchange is a service that 
provides a means to obtain 
software inexpensively. Mem­
bers can obtain most pro­
grams for $5, plus handling. 
Program topics include mail­
ing systems, electronic file 
sort, games, and finances. 
Each withdrawal requires an 
original program contribu­
tion. Membership fees are $50 
per year. For an informational 
packet, send $3 to Miracle 
Computing, lBM PC Software 
Interchange, Dept. 10, 313 
Clayton Court, Lawrence, KS 
66044. 

PETs Strlctly Allowed 

Strictly Commodore is a 
monthly newsletter for Com­
modore PET, VIC-20, CBM, 
and SuperPET aficionados. It 
features articles with pro­

gramming hints and tips, 
evaluations of hardware and 
software, recrea tional and 
educational programs, news 
of happenings in the Com­
modore industry, information 

1 requested by readers, and a 
software exchange for owner­
developed software. Subscrip­
tion rates are $18 per year. A 
sample issue is available for 
$2. For more details, write 
Strictly Commodore, 47 
Coachwood Place NW, Cal­
gary , Alberta, T3H lEl, 
Canada. 

Educatlonal Software 
Evaluated 

OECUP (Oklahoma Educa­
tional Computer Users Pro­
gram) conducts evaluations of 
educational software by and 
for its members. Send a self­
addressed, stamped envelope 
for application and further in­
formation to Richard V. 
Andree. OECUP, 601 Elm, 
Room 423, University of 
Oklahoma, Norman, OK 
73019 

Organization for 

Computer 


Consultants 


The ew York / New Jersey 
Chapter of the ICCA (Inde­
pendent Computer Consul­
tants Associa tion ) has more 
than 240 individuals on its 
mailing list. The ICCA is a 
nonprofit organization dedi­
cated to promoting profes­
sionalism within the data-pro­
cessing industry and support­
ing the independent computer 
consultant. !CCA has partici­
pated in the White House 
Conference on SmaJJ Busi­
nesses, and it serves the busi­
ness community by providing 
a free referral service. Many 
ICCA members are qualified 
professionals on data-process­

ing subjects, and aJJ abide by 
the ICCA Code of Ethics, 
which guarantees clients com­
petence, integrity, objectivity, 
and confidentiality . The ew 
York/ New Jersey chapter is 
presently compiling an up-to­
the-minute directory of its 
members. Further details are 
available from ICCA, POB 
603, MiddJetown, NJ 07748, 
or call Harry A. Cozzi at (212) 
430-6403 or (201) 862-4734. 

Osborne Group 

Blossoms In Ohio 


The Central Ohio Osborne 
Users Group is a rapidly 
growing club in the Columbus 
area. Meetings are held at 7:30 
p.m. on the second Monday 
of each month at the Ohio In­
stitute of Technology, Alum 
Creek Dr. , Columbus. The 
group is eager to learn every­

thing possible about the 
Osborne 1. A newsletter is be­
ing planned. Contact Newton 
Brokaw, Central Ohio 
Osborne Users Group, 2695 
Donna Dr.. Columbus, OH 
43220, (614) 457-5716. 

Trlllngual DAI 

Computer News 


Each month the DAlnamic 
Personal Computer Users 
Club produces a 64-page tri­
lingual magazine called DAI­
namic. Written in Flemish, 
French, and English, it con­
tains programs, letters to the 
editor, reviews of articles in 
other journals, graphics, tips, 
and information of interest to 
the DAI personal-computer 
user. For details, contact DAI­
11amic, Bruno Van Rompaey, 
Bovenbosstraat 4 , 3044 
Haasrode, Belguim.• 

~--~l\ su\l~\\es 
~t\\\S an is ·ness £U "o\1\\lu\e

~\\S~ ._l\\C"-() \,I Standard ized,
"'I \,lt continuous checks,

\U invoices , statements and letterheads 


work with pro grams from over 200 software 
sources ... or program forms with guides provided. Full 
color catalog also has stock tab paper, diskettes, other 
suppl ies. 

• Quality products, low prices • Small quantities 
• No "handling charges" 	 • Money-Back Guarantee 

Fast service by mail or PHONE TOLL FREE 
1 + 800-225-9550 !Mass. res. 1 + 800·922-8560] 

~AME -----------­

COMP4NY 

STR EE T 

CITY. STATE; 11ncf ZIP 

SOFT WARE BRANO 	 PACKAGE • 

COMPUTER MA.IKE MODEL 

NL1mt1er o t 
Emp.IO)'••s 

U NE OF BUSINESS 

Nebs 
~rForms CODE 11001 

1Nl2lll' 78 Hol/ls Street , Grolon.. Massachusetts 014 71
liiiii A cll,lslM ol Now England Busi ne55 Service. Inc. 
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Books Received 	 · 

Advanced Baudot Radio cover, ISBN 0-1.3-110155-2, 

Teletype for the TRS-80 $14.95. 
Model I and Model Tl! Micro­ Computers and Comput­
computer, volume 5, Robert i11g, An Introduction Through 
M. Richardson. Chautauqua, BASIC. Neill Graham. St. 
NY: Richcraft Engineering Paul , MN: West Publishing, 
Ltd. (1 Wahneda Industrial 1982; 387 pages, 18 by 24 cm, 
Park). 1982; 206 pages, 21 by softcover, ISBN 0-8299­
27 cm , softcover, ISBN 0382-8, $17.95. lnstrnctor's 
0-940972-06-9, $20. Manual to Accompany Com­

Application Development puters and Computing, 100 
Without Programmers, James pages, 18 by 24.3 cm, soft­
Martin . Englewood Cliffs, NJ: cover, ISBN 0-314-63242-5. 
Prentice-Hall , 1982; 350 Available to instructors free of 
pages, 18 by 24.5 cm, hard­ charge. 
cover, ISBN 0-13-038943-9, Computers That Think: 
$32.50. The Search of Artificial Intelli­

BASIC Faster and Better gence, Margaret 0. Hyde. 
& Other Mysteries , Lewis Hillside, NJ: Enslow Pub­
Rosenfelder. Upland, CA: IJG lishers (POB 77) , 1982; 126
Computer Services, 1981; 288 

pages, 14.9 by 24 cm, soft­pages, 21 by 27.5 cm, soft­
cover, ISBN 0-89490-079-X, cover, ISBN 0-936200-03-0, 
$4.95.$29.95 . 

CAI Sourcebook, Robert L. Data Entry Without Key­
punching, Martin D. Sorin. 

Prentice-Hall , 1982: 206 
Burke. Englewood Cliffs, NJ: 

Lexington, MA: Lexington 
pages, 15.5 by 23.5 cm, hard- Books, 1982; 270 pages, 16.5 

PRINTERS/SOFTWARE 
EXPANSION BOARDS 

PRINTERS IBM PC 
ADS-8001 . . . . . . $485.00 256K RAM E~panslon Card 
or C. ITOH 8S10A .. . . 520.00 (ADS-5001) expandable w11h 
Dot r-.1<11r1x Printers. Both prin ­ 64K interva l 
te1s have identi cal specs w/64K RAM 
120 CPS w/ Graphics. tracto r on boa1d . . . . • • . . . . $275.00 
and lriclion teed. w/ 128K . . . . .... . .... 425 00 

C. ITOH 1550 (PRO WRITER I I) Wi 192K .. .. ... .. .... , 575.00 
Parallel interlace .... SB00.00 w/ 256K . . . . . . . . . . . . . . 725.00 
Parallel fserial Disk Drive-Double s1ded l 
comblnallon .. . .. .... 850.00 double densi ty ....... 420 00 

120 cps 15" wide carriage All Single s1ded1double 
01her same as 85 10A densi ty . . . . • . . . . . . . . . 350 00 

WordSlar • . . . . . . . . . . . . 297 00 
Daisy wheel 40 cps 
C. ITOH Fl0/40 .... Sl.550.00 

MaHMerge . . . . . . . . . . . . 90.00 
Visicalc/ 256K . . . . . . . . . 220.00 Grappler . . . . . . . . . . . . $1 •10.00 Supercatc . . • . . . . • . . • . 220 00 

DIGITAL PLOTTERS/ 
MICROPRO SOFTWARE DIGITIZERS 

CP/M Apple
HOUSTON INSTRUMENT 


HI PLOT 
 WordSlllr $297 00 5225.00 
Mai!Mi?rge 90.00 75.00 DMP-3 ... . ... . ... .. $1.177 00 
SpellSiar 15000 120.00 OMP-4 ....... .. , .. . . 1.262 00 


DMP-6 ... .. .. . ... . .. 1,687 00 
 OataStar 2 10.00 177.00 
DMP-7 . .. .. ...... ... 1.B57 .00 SuperSort 1 150.00 120.00 

CalcSlar 177.00 11 7.00 
PEN EXCHANGE KIT 

TERMINALDMP·44 2 6 Pen .... $356.00 
DMP-593 8 Pen . . . . . 456.00 BMC Green 
HIPAD DT-11 •..•..•. 701.00 Terminal . . . . . . . . . . . . S105.00 
HIPAD DT-11A . . . . . . . 723.00 APPLE BOARDS 

STROBE 16K RAM Card . ...... $75.00 

Strobe Plol . . . . . . . . . . $7 49.00 	 Versacard . . • . . • • • . . . 175.00 

PRT-1 Parallel lnl . . . . . 60.00 
Smarterm . . . . . . . . . . 248.00 llM1ji lMICRO DATA TEK Z-Card ............... 220 00 


A 0tY~S.JOfl 0 1 lfllefl'\.,"lhOn..'ll AAU?ll . lne 

2630 C<tl1f.Qm1a S!1C-C1 Moun1a111 Vmw, Showroom Hours S:30 10 5·30 
Ca11rorma 9~0¢0 (~15} 9i~1·7914 Saturday 10·00 lo 3 00 

by 23.5 cm, hardcover, ISBN David Aspinall. Rockville, 
0-669-02803-7, $27.95. MD: Computer Science Press, 

1982; 233 pages, 15.5 by 23.5 Design and Strategy for 
cm , hardcover , !SB 

vices, MIS Long-Range Plan­
Corporate lnforrnatio11 Ser­

0-914894-25-0, $19.95. 
ning, Larry E. Long. Engle­ Microcomputer Coloring 
wood Cliffs, NJ: Prentice­ Book, Donald D. Spencer. 
Hall . 1982; 18 by 24.5 cm, Ormond Beach, FL: Camelot 
hardcover, 180 pages, ISBN Publishing, 1982; 32 pages, 
0-13-201707-5, $25. 21.5 by 28 cm, softcover, 

Exploring the World of ISBN 0-89218-052-8, $2.90. 
Computers , Donald D. Picture This : An Introduc­

tion to Computer GraphicsSpencer. Ormond Beach, FL: 
for Kids of All Ages, David D. 

pages, 15.3 by 22.9 cm, soft­
Camelot Publishing, 1982; 102 

Thornburg. Reading, MA: 
cover, ISBN 0-89218-054-4 , Addison-Wesley, 1982; 224 
$5.95. pages, 21.5 by 28 cm, spiral 

Hello . Mr 01ips! Computer bound, !SB 0-201-07768-X, 
Jokes and Riddles , Ann $14.95. 
Bishop. New York: Lodestar Software and Its Develop­

ment, Joseph M. Fox. Engle­
by 23 cm, softcover, ISBN 
Books, 1982; 64 pages, 15.2 

wood Cliffs, NJ: Prentice­
0-525-66782-2, $3.95. Hall, 1982: 299 pages, 15.5 by 

25.5 cm, hardcover, ISBN 
cepts for Management , 2nd 

Information Systems Con­
0-13-822098-0' $23. 95. 

edition, Henry C. Lucas, Jr. The Third Book of Ohio 
New York: McGraw-Hill , S cientifi c, S . Roberts. 
1982; SU pages, 17 by 24.5 Pomona, CA: Elcomp Pub­
cm, hardcover, !SB 0-07­ lishing (POB 1194), 1982; 127 
038924-1, $25.95. pages, 13.5 by 24 cm, soft­

cover, ISBN 3-921682-77-0,Inside CP! M : A Guide for 
$7.95. 


David E. Cortesi. New York: 

Users and Programmers, 

What Computers Can Do, 
2nd edition, Donald D. 

1982; 571 pages, 19 by 23.5 
Holt, Rinehart, & Winston, 

Spencer. Ormond Beach, FL 
cm, softcover, ISBN 0-03­ Camelot Publishing, 1982; 368 
059558-4, $22.95. pages, 15 by 23 cm, softcover, 

ISBN 0-89218-043-9, $12.95. 
Data Processing, 2nd edition, 

Introduction to Busi11 ess 
The Word Process ing 

Book, A Short Course inLawrence S. Orilia . New 
Computer Literacy , Peter 

683 pages, 19 by 24 cm, hard­
York: McGraw-Hill , 1982; 

McWilliams. Los Angeles, 
cover, ISBN 0-07-047835-X, CA: Prelude Press, 1982; 235 
$21.95. pages, 15 by 22.5 cm, soft. 

cover, ISBN 0-931580-98-7, 
puters , Erik Dagless and 

Introduction to Microcom­
$8.95.• 

This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publfshers who sent them. 
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. Ask BYTE .. 

Putting Stock 

In Computers 


Dear Steve, 
l would like to use a com­

puter for stock-market infor­
mation. What software is 
available7 

In addition to a list of 
stocks of my choice. l need to 
receive from a database charts 
of certain stocks that have 
outperformed others; e.g., the 
percentage of winners of the 
week as published in Barron 's. 
I wish to be able to get a listing 
of certain stocks, for example: 

•high cash 
•high book value 
• breakout of sideway move­
ments 

I may need to access up to 500 
stocks each week and main­
tain a three-year log of his­
torical data. Also, all disks 
must be on-line for automatic 
operation. 

I would also like to have the 
ability to do general ledgers 
and to prepare W-2 forms-I 
have no payroll as such. My 
computer must function as a 
word processor, and I need a 
dot-matrix printer for utility 
copies of charts and corre­
spondence-q uality type for 
letters. 
R. Miller 
Brooklyn, NY 

The Apple JJ computer will 
provide t!te necessm-y graph­
ics, and a program called Mar­
ket Clrarter will provide the 
rest. The Market Charter 
gives you: 

• liiglr a11d low close 

bar c/1arts 

• tnmdlines, resistance 

Jines , etc. 

• volume charts with 

average volume 

•lu1rd copy of charts 

and da ta 

•weekly and daily 
stock histories, etc. 
An updated version, to be 

out shortly. will include mov­

ing averages and allow an 
80-stock , 100-week database. 
The program can link to a 
wire service via a modem. 

This program is designed 
for teclinical analysts but is 

user-oriented. 
Market Cliarter costs $250 

and is available from RTR 
Software foe. , 1147 Balti­
more Dr., El Paso, TX 79902 , 
(915) 544-4397. . . . Steve 

Basic Questions 

Dear Steve, 
I'm presently fami liarizing 

myself with personal com­
puters through a local school. 
Some basics have struck 
home, but I was wondering if 
you could answer some ques­
tions l have. 

Do you know of an elabor­
ate form of Visicalc or Visifile 
that runs on the Wang word 
processor? IF so. can it be used 
to evaluate incredible amounts 
of information-by incred­
ible l mean well beyond the 
capacity of the Apple II 's 
VisicaJc7 The Wang uses 
hard-disk drives as well as 
8-inch floppy-disk drives. but 
a Cromemco system with 
51/.-inch disk drives is avail­
able to me . 

ls there a forecasting and 
budgeting program available 
that could be used in 
developing scenarios for 
more effective planning to 
prevent or minimize large 
cash surpluses that resu lt 
From trying to do a full year's 
work in six mon ths? 

What software is available 
for facility maintenance , 
planning, and monitoring 
timber management , in­
cluding writing reports such 
as environmental impact 
statements, energy conserva­
tion, and road development? 

How far away is the lech­
n o logy for equipment , 
similar to a stereoscope, that 
would scan two aerial photos 

Circle 267 on Inquiry card. 

and Prosper 

Wi1h T irnin FORTH . the unu~ually fas1 , elegant urn.I vcr,ai ilc ~uper~~~t of 
FIG FORTH. ' 
Lifeboat Associale' offers 1hi' powerful. threaded. i111erpre1ive and s1 rnc­
1urcd language including a memory resident operating ystem. tcxl cdi1or. 
aS>t:mblcr und debugger. This extended FORTH is :liso cnh:111ced by : 

a isual screen ed ito r with string search and repl ace 
CP/ M-80 tile format compatibility 
manv additional FORTH words 
urray humll ing (implemented in machine code) 
FORTH ll!> c111blcr for 8080/Z80TM machine inst ructions 
full lloa1ing-poi111 capability 

Use th is complete in1cractivc software development system to slash soft­
ware developrnc r11 1i111c and ·hrink y 1em memory rcquin:mcnts. 

For niorc information ubout Timin FORTH or any of the other 200+ soft­
ware packages avuilablc for use in professiona l, personal, and program­
ming c1wi ronmcnts under SB-8on1 or other CP/M'!-80 compatible 
operating systems. IBM PC DOS. or MSU'-DOS (SB-86) conrnct: 

Lifeboat A ocime-. 165 1Third Avenue. NY. NY 10028 . (212) 860-0300. 
TWX: 710-581 -2524 (LBSOFT NYK) : Te lex : 640693 (LBSOFT NYKl. 

Sll·SO. St;-86. tr.1Jcr11.r•• t.1rcboa1 '""'ln«• 
MS . H'31..kmn rl: ~, 1cr01o0ft. Irie 

Z~O. tr;uJr:rnn r1 Zdut:. Ilk' 

CP . .\.I , rcs1'itcrcd trodenur DIE;•tnl R('.,c.;irr;h, lnC' 

C1...1p)n~ht 19 ~.ti) L 1febn.t11\ ,\0Ci~1tc-s 


S-100 SYSTEM DESIGNERS 

NEW TARBELL CACHE MEMORY SYSTEM 

Increase floppy disk system speed from 2 to 5 
times using our new CACHE-C CP/M . This will 
only work with the Tarbell CPU/10 board and the 
Tarbel l Double Density Floppy Disk Interface, so 
we have a combination package available. 

Th is package includes the following: 

e 	 CPU/10 board with 4 Mhz Z·80A, 2 RS232 
seria l ports with full handshaking, t imer, 
and special me mory management circuitry. 

• 	 Double Density Floppy Disk Interface with 
boot ROM , Direct Memory Access and 
extended memory addressing. 

• 	 CP/ M 2.2 on single density disk with 
manua ls 

• 	 New CACHE·C CP/M 2.2 on double density 
disk. Thi s system keeps up to 64k of most 
recently used 5 12-byte sectors in extended 
address memory. 

All for $945 list (25·35% dealer discounts) 

Tarbell Electronics, 950 Dov len Place, Suite B 
Carson, California 90746 (213) 538-4251 , 2254 

CP/ M is a registered trademark of Digital 
Research 
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Ask BYTE 

and tell the user available 
board footage of lumber, 
timber types, and road loca­
tions? Upon receiving such 
information as current road­
development costs, timber 
prices, and environmental 
costs, could this equipment 
literally design and size the 
timber-sale cost effectively? 

Thanks. 
Micha~I Montgomery 

Petersburg, AK 

I will try to answer your 
questions in the order pre­
sented: 

Visicalc is a product of 
Vis icorp (2895 lanke r Rd.. 
San Jose , CA 95134, (408) 
946-9000), which you should 
contact to see what com­
p1.iters can use its progranrs. 
If there has been sufficie11t de­
n1a11d, Visicorp may lza;,ie a 
version available for Wang 
computers. 

Apple Computer has i11tr-o­
duced a program called APM 
(Apple Project Management) 
tfrnt should have the facilities 
you need. Check a com puter 
store or contact Apple Com­
puter Inc., 20525 Mariani 
A ve ., Cuperti110. CA 95014, 
(BOO) 538-9696; in California , 
(4 08) 996-1010. 

As for facility maintenance 
software , your best bet 
W011/d be a sofhvare ltouse 
that lrnndles CPI M-based 
software suc /1 as Lifeboat 
Associates, 1651 Third A ve. , 
New York . NY 10028, (212) 
860-0300 or Winterhalter & 
Associates Inc .. 313 North 
Firs t St .. Ann Arbor, Ml 
48103, (313) 662-2002. 

Tl1e U.S. Govern ment has 
larmc/1ed a number of satel­
lites that are able to detect 
mineral deposits , water, and 
probably fish, wildlife, and 
vegetation. For fllrt/1er infor-

SENECA ELECTRONICS 

SUPER DISCOUNTS TRS-80® AND OTHERS 


l 
TRS-80 
BELL & HOWELL - (APPLEr 

ATARI­
VIC COMMODORE­

and OTHERS ... 


-

·---- - --·· - I 
I 

TRS-so- 16K MODEL Ill S810.00 
TRS-so- 641< MODEL II $2995 .00 
ATARI- 800 W/ 16K 5650.00 
v1c.20- HOME COMPUTER S245.00 
ALL MACHINES COME WITH FULL 
MANUFACTURERS' WARRANn'!! 

COMPUTER FURNITURE. PRINTERS. PERIPHERALS. YOU NAME 
TT. WE GOT IT. AT THE PR ICE YOU WANT TO PAY. WE ACCEPT 
CERTIFIED CHECKS. MONEY ORDERS. VISA & MASTERCARD. 
SHIPP! G CHARGES WILL B ADDED TO CHARGE CARD ORDER 

ENECA F.LECT RONI C 
RD "I. HARMONY. PA 16037 
(412) 452·5654 

mation, write to the Depart­
ment of tire Jnten'or, C St .. 
Wasl1i11gton , DC 20240. 
, ..Steve 

Portable Termlnals 

Dear Steve, 
I'm looking for a way to 

buy or build a smart remote 
terminal that I can carry with 
me and use to communicate 
with larger computers. I'd 
like to be able to compose, 
edit, and format my data 
before sending it a long the 
telephone lines. You once 
ta lked about making such a 
thing with the Sinclair ZXBO. 
Do you think the Sinclair and 
a Sony 3-i nch disk drive 
would do the trick? I'm not 
much of a circuit builder, so 
this sounds better than start­
ing from scratch. 
Ben L. Geer 
Miami, FL 

UsiPig t/1e Sinclair ZX80 as 
a portable terminal with a 
111ode111 'md a small TV is e11­

tirely possible , bu t adding a 
disk drive is 110 small project 
(unless someone creates a 
disk in terface). 

Several good briefcase ter­
minals are av ailable-e.g . , 
Matsushita , Rockwell. and 
Texas lnstrwnents-as well 
as a few briefcase computers . 

If yoti must have a disk 
drive , one possible solution is 
to use tlze Osbome 1 pMtable 
comµuter . It comes with disk 
drive , disk operating system , 
vario11s types of high-level 
language software, and a 
serial port . It is about tire size 
of a small briefcase. 

W/1ichever method you use 
must be a compromise of 
price and performance. The 
Si11clair is tire less expensive 
cl1oice , but tl1e Osborne 1 (or 
similar) computer might be 
the only way to satisfy your 
objective with any reliabil­
ity. ... Steve 

Apple 

Measuring Devices 


Dear Steve, 
Do you know how a ther­

mistor can be plugged into 
the game port, or an A/ D 
(analog-to-digital) converter 
board , to give temperature 
readouts on the Apple II7 I 
want to measure carbon diox­
ide (CO,) gas in an air 
stream. 
Dan Bruhns 

Pine Bush, NY 

Measuring tire quantity of 
col in a gas stream is con­
siderably more involved than 
measuring either its tempera­
ture or its velocity. For the 
fonner, most of the methods 
used are chemical in nature 
suc!t as bubbling tire CO,­
co11taini11g air into a solutio11 
that will cause the precipita­
tion of calcium carbonate , 
wlrich can then be measured. 
If extreme accuracy is re­
quired, a gas chromatograph 
can be used. 

Measuring velocity is 
somewhat easier . The 
method that you probably 
would want to use is based 
on thennal conductivity and 
called a hot-wire anemom­
eter. This measurement is 
usual/y made by observing 
the change in temperature of 
a fine, lteated wire that is 
conduction cooled by the gas 
or vapor. ... Steve 

Time to Take 

Readings 


Dear Steve, 
I have been following your 

design projects ever since 
they first appeared in BYTE. I 
have a Radio shack TRS-80 
and wou ld like to know of a 
re latively simple circuit to 
pick up the date and time 
signals transmitted by radio 
station WWVB from Boulder, 
Colorado, on 60 kHz. 

For a long time, I've been 
interested in connecting a 
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real-time clock to my system 
so that I could couple it to my 
environmental telemetry sen­
sors . I plan to bury 8 geo­
thermal sensors spaced at 10 
inches (25 cm) vertically and 
a ninth sensor for surface 
temperature . Over the course 
of a year, I should be able to 
gather enough temperature 
data to be able to intelligently 
calcuJate how much soil I will 
need over an underground 
home that I plan to build. By 
having the accurate date and 
t-ime, I will know the latency 
of a surface temperature 
shift, and how it will affect 
the temperature at different 
depths. 
Gary R. Casady 

Pinckney, Ml 

Using date and tim e signals 
from WWVB as a real-tin-re 
clock fo r your TRS-80 is cer­
tainly feasible, but it requires 
sopliisticated equ ipment be­
cause of the slow rise times of 
the time codes. The trans­
mitted signal must be pliase­
con trolled to the UTC (Uni-

versa/ Coore/incited Time) 
time scale and the receiver 
must have a very nanow 
bandwidth (0.01 to 0.001 Hz) 
to extract the VLF (ve r·y -low 
freq uency) signal from tl1e 
noise level in th is frequency 
band (60 kHz) . 

Ra ther than use all of this 
equipment , J would recom­
me11d tlie "Timedate 80" from 
Alpl1a Products , 79-04 
Jamaica Ave., Woodhaven , 
NY 11421, (800) 221-0916; in 
New York, (212) 296-5916. 
It 's totally compatible wit /1 
y our TRS-80 and sells for 011 ­

ly $95, fully assembled arid 
tested. 

Th e accuracy of tltis writ is 
controlled by a quartz crystal 
and should be more tlran ade­
quate for your applicatio n. 
From a11 advertisement. I can 
envision many otl1er applica­
tions for th is 1mit . . .. Steve 

An Investment In 

Education 


Dear Steve, 

My 12-year-old son has an 


interest in programming. He 
lea rned BASIC IJ a t local 
community colleges. His in­
itial interest is in video 
ga mes, and he has written 
some neat game programs. 

I want to encou rage his in­
terest but cannot afford a de­
cen t microcompu ter. I have 
an Atari Video Game system, 
television , and a data te r­
minal (Texas Instruments 
"silent 700") that he can use. 
It appears a ll we need is 
memory and mass storage. Is 
there any device with such 
capa bility that can be in­
tegra ted with this eq uipment? 
Frank Plona 

ColJlnsviUe, CT 

Tli e Atan' Video Carne 
System does /rave a BASIC 
option that consists of a car­
tridge and a keypad. ii is sup­
posed to enable µrogra111mi11g 
i11 BASIC. but Jam rrot aware 

of any storage device (i.e. , 
cassette recorder) for it. ft 
must be recognized that this 
system was designed as a 
game µlayer and not as a µro ­
gmmmable computer. 

I would suggest that you 
look into one of the low-cost 
microcomµtders 011 tl1e mar­
ket , such as the Commodore 
VJC-20 , Atm·i 400. Radio 
Shack TRS-80 Color Com­
pu ter, or tire Sinclair ZXB1 . 

With tire e.1;ceptio11 of the 
$100 ZXB1, these writs are in 
tl1e $300 to $400 µrice mnge 
and featiJre a ful l BASIC lan­
guage, graµ lrics, memory , 
and a keyboard so tlrat pro­
gramming may be acco111­
Ji/ished both easily irnd effi­
ciently. 

These writs offer a lot of 
features for the m oney and 
represent a good i1west111e11t 
i11 your son 's education . .. 
Steve• 

BYTE's Bits 


Call for Papers 

A call for papers on com­
puters and computer applica­
tions in any area of interest to 
college and university in­
structors and administrative 
personnel has been issued by 
the California Educational 
Computing Consortium. The 
papers are to be delivered at 
the Seventh Western Educa­

tional Computing Conference 
to be held in San Francisco, 
Californ ia, during Novem­
ber 1983. Send two copies of 
your original paper to Pro­
fessor Virginia Lashley, 
Coordinator of Instruct ional 
Computing, Glendale Col­
lege, 1500 North Verdugo, 
Glendale, CA 91208. A dead­
line of March 1, 1983, has 
been imposed.• 
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Event Queue 

September 1982 

5.lptcmber 

Cour5eS from Boeing Com­
puter Services Company , 
various sites throughout the 
U.S. Among the topics to be 
covered are programming lan­
guages and aids, operating 
systems facilities, and conver­
sational systems. A complete 
catalog of courses, locations, 
and fees is available from Boe­
ing Computer Services Co., 
Education and Training Divi­
sion, POB 24346, Seattle, WA 
98124, (206) 575-7700. 

Sep/ember 

Professional Development 
Seminars , various sites 
throughout the U.S. These 
semi.nars are presented by the 
lnstitu te for Advanced Tech­
nology, a part of Control 
Data Corporation. Seminar 
topics include "Computer Op­
erations Management ," ''Data 
and Site Security, " and "Effec­
tive Management of Software 
Project5." Complete outlines 
can be obtained from the Reg­
istrar, lmtitute for Advanced 
Technology, Control Data 
Corp. , 6003 Executive Blvd., 
Rockville, MD 20852. To reg­
ister, call (800) 638-6590; in 
Maryland, (301) 468-8576. In­
formation on in-house presen­
tations is available from Pam 
Galles at the address above. 

Sc pl•111ber-Nowr11ber 

Short Courses in High Tech­
nology , Centennial College of 
Applied Arts and Tech­
nology, Scarborough, On­
tario, Canada. Among the 
courses offered are ''Logic to 
Microprocessors," "Assem ­
bly-Language Programming­
lntel 8080/8085," and '1n­
dustrial Robots. " Course fees 
range from $30 to $120. These 
ten-week courses will be held 
during evening hours. For fur­
ther details, contact the Coor­
dinator Technical Programs, 
Centennial College, POB 631 , 

Station A. Scarborough, On­
tario MlK 5E9, Canada, (416) 
439-3955. 

Seplcmbt!r'-Dect!t rJbrr 

Courses from Don White 
Consultants , various sites 
throughout the U.S. and 
Canada. Among the courses 
being offered are '1nterference 
Control: An Introduction to 
Elec tromagnetic In ter fer­
ence /Raclio Frequency lnter­
fere n c e I Electro magnetic 
Compatibility," "Electromag­
netic Control in Electronic 
Data-Processing Equipment ," 
and 'Tempest- Design, Con­
trol , and Testing." Course fees 
range from $675 to $945. For 
complete details, contact Don 
White Consultants Inc., State 
Route 625, Gainesville, VA 
22065, (703) 347-0030. 

Seplembcr-Dewmber 

Courses from Fairchild Cam­
era and Instrument Corpora­
tion , Santa Clara , CA . 
Among the courses being 
offered are "F9445 Family In­
troduction, " "Pascal for 
Microprocessors, " and "F680X 
Microprocessor Family ." For 
more information, contact 
Fairchild Camera and lnstru­
men t Corp., Education 
Center, 3420 Central Express­
way, Santa Clara, CA 95051, 
(408) 773-2161. 

Septernbcr-Decembf:r 

IEEE Computer Society Con­
ferences and Meetings, vari­
ous sites throughout the U.S., 
Europe, and Asia. Among the 
events scheduled are "Very 
Large-Scale Integration and 
Software Engineering Work­
shop," 'The Annual Work­
shop on Computing to Aid 
the Handicapped," and 'The 
1982 Real-Time Systems Sym­
posium.'' For a complete list­
ing of conferences and meet­
ings, contact the Executive 
Secretary, IEEE Computer 
Society, POB 639, Silver 
Spring, MD 20901, (301 ) 
589-3386. 

Seplember-Oece rri lPFr 

Information Management and 
Technology Seminars, various 
sites throughout the U.S. 
Among the wide variety of 
seminars offered by Datama­
tion Institute are ''Distributed 
Systems: Concepts and Man­
agement Overview," "Man­
agement of Software Engi­
neering : Lowering Costs, 
Boosting Productivity, " and 
"Data-Processing Concepts 
for Management and Users. " 
Regist ration fees range from 
$.595 to $795, depending upon 
duration and the topic cov­
ered. For details, contact Ms. 
Joan Merrick, Datamation In­
stitute Seminar Coordination 
Offi ce, Suite 415, 850 
Boyls ton St. . Chestnut Hill, 
MA 02167, (617) 738-5020. 
For information on in-house 
presentations, contact Art 
Gutmann, Datama tion In­
stitute for Information Man­
agement and Technology, 
Seminar Coordination Office, 
Suite 803, 331 Madison Ave., 

ew York , NY 10017, (212) 
697-2361. 

Seµl~rr1ber·Drrnr11 bcr 

Intensive Seminars for Profes­
sional Developme.nt, Worces­
ter Polytechnic Institute cam­
pus and various sites in the 
New York Gty and Boston 
metropolitan areas. Some of 
the topics to be presented are 
"Project Management, " 
''Leadership Skills and Man­
agement Tools for High­
Technology Professionals," 
and "Microprocessors: Hard­
ware, Software, and Applica­
tions." Fees range from $495 
to $990. Complete details are 
available from Ms. Ginny 
Bazarian, Office of Continu­
ing Education, Higgins House , 
Worcester Polytechnic In­
stitute, Worcester, MA 01609, 
(617) 793-5517. For informa­
tion on in-house seminars, call 
Robert J. Hall at (617) 
793-5574. 

Septcmber-De,,.,mber 

Seminars of Interest to 
Women Professionals, various 
si tes around Boston, MA. 
This series of one- a.nd two­
day seminars is presented by 
Boston University Metro­
politan College. Among the 
topics on the agenda are 
"Managing Word Processing 
to Increase Productivity and 
Profitability," "A Manager's 
Introduction to Computers 
and BASIC. " and ''Data Pro­
cessing Fundamentals for Ac­
counting and Financial Mana­
gers." The seminar fees are 
$325 and $495, depending on 
duration. For registration in­
formation, contact Ms. Joan 
Merrick, University Seminar 
Center. Suite 415, 850 
Boylston St ., Chestnut Hill , 
MA 02167, (617) 738-5020. 

Seplmrber 12-15 

Design Engineering T echnic.al 
Conference, Keybridge Mar­
riott, Washington, DC. For 
information on this confer­
ence, contact the American 
Society of Mechanical Engi­
neers, United Engineering 
Center, 345 East 47th St., 
New York, NY 10017, (212) 
644-7740. 

September 13 

Knowledge Engineering in the 
1980s, Chicago, IL. This exe­
cutive briefing provides an 
overview of the power and 
potential of artificial intel ­
ligence.. It i.s designed to intro­
duce executives and senior 
technical personnel to the con­
cepts of knowledge engineer­
ing and knowledge systems. 
Topics to be covered will 
assist participants in assessing 
the utility of knowledge engi­
neering, pinpointing areas of 
impact, and outlining costs 
and strategies for initiating 
knowledge.engineering proj­
ects. The fee is $750, which in­
cludes materials, luncheon , 
and a reception . For further 
information, contact Dina 
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Barr, Teknowledge, 151 Uni­
versity Ave. , Palo Alto, CA 
94301, (415) 327-6600. 

S..ptembrr 13-14 

VLSI CVery Large Scale Inte­
gration) Packaging Work­
shop, Gaithersburg, MD. This 
workshop is sponsored by the 

ational Bureau of Standards 
and the IEEE (Institute of Elec­
trical and Electronics Engi­
neers). Contact George Har­
man, B310 Technology Build­
ing, ational Bureau of Stan­
dards, Washington, DC 
20234, (301) 921-3621. 

September 13-15 

Advanced EJedronk Data 
Processing Auditing Con­
cepts, Phoenix, AZ. This 
course is designed for experi­
enced computer auditors. 
Topics to be studied include 
advanced computer systems 
control concepts and methods 
of evaluating controls and 
techniques for testing integrity 
and applications controls for 
online systems, database man­
agement systems, and distri­
buted-processing networks. 
This course is presented by 
Coopers & Lybrand. lnfonna­
tion is available from Marge 
Umlor, EDP Auditors Foun­
dation, 373 South Schmale 
Rd., Carol Stream, IL 60187, 
(312) 682-1200. 

Srptcmbrr 13-15 

Hands-on Pascal Workshop , 
San Diego, CA. This course 
will provide the opportunity 
to learn Pascal through hands­
on experience on Apple Pasca l 
systems. Topics to be ad ­
dressed include coding the 
language, using structured 
programming techniques, de­
veloping portable and main­
tainable software, and imple­
menting real-time software 
suitable for microcomputer 
and minicomputer applica­
tions. The course fee is $695. 
For information, contact Ruth 
Dordick, Integrated Com­
puter Systems, 3304 Pico 

Blvd ., POB 5339, Santa 
Monica , CA 90405 , (800) 
421-8166; in California, call 
(213 ) 450-2060. 

September 13-16 

Microcomputers as Labora­
tory instruments, Cambridge, 
MA. This workshop is part of 
Technical Education Research 
Centers' (TERC's) Microcom­
puters in Education series. The 
cost is $300. For a brochure, 
contact T ERC, 8 Eliot St., 
Cambridge, MA 02138, (617) 
547-3890. 

Seplmrb•r 1.3-1 7 

Computer Vision and Robot­
ics, University of Tennessee, 
Knoxville, TN. This course is 
intended for scientists, in­
dustrial managers, and instru­
mentation, control, quality 
control, reliability, electrical , 
mechanical , and other design 
engineers. It will in troduce 
and survey the state of the art 
in the use of visually guided 
manipula tors for industrial 
applications. The fee is $625. 
Further information can be 
obtained from the Coor­
dinator, Computer Vision and 
Robotics Course, Department 
of Electrical Engineering, 
University of Tennessee, 
Knoxville, TN 37996, (615) 
974-3461. 

September 13-17 

FORTH Fundamentals, Bel­
mont, CA. This course pro­
vides an introduction to the 
FORTH programming lan­
guage sufficient to design and 
debug programs to solve real 
problems. Program design 
and documentation , FORTH 
arithmetic, control structures , 
and Meta-defining words are 
among the topics to be 
covered. The registration fee 
is $395. Contact Inner Access 
Corp. , POB 888, Belmont, 
CA 94002, (415) 591-8295. 

September 13-24 

Computer Science at UCLA, 
University of California, Los 
Angeles. Sponsored by the 
Continuing Education in Engi­

$495. 


SBC can be redundant!! 
0 ZBOA 4MHz, 64K RAM, 2K ROM 

0 2 serial, 2 para llel, 4 timer ports 

0 Bi-directional inter-processor channel 

0 Multi-processor architecture capability 

D Redundant processor manipulation 


capability 
D Matching double-density disc controller 

with SAS! 
D Application note for system configurations 
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UV EPROM ERASER 

* &.sos ..., 15 EPROM S - 15 minute""'" Um• 
• Elom••I Iii• 77 OD hoors
* lnt9nsily; 12Ws 'Item' a1 1" $49.95*• Erim a~ UY EPROMS (271 6. 2732. 2516, t>J2, •le.I 

*HOE 8Y MOOEl 

INDUSTRIAL 
MODEL 

OUV.T8 / 2N 
$68.95 

WITH TIMER & 
SAFETY SWITCH 

QlJV-TB/2T 
$97.50 

ABOVE 220VAC 
50HZ 

OUV·T8 /2TE 
$109.50 

PRICE INCLUDES ALL 
PERSONALITY MODULES

STAND ALONE RS-232 
INTELLIGENT PROGRAMMER $489.00 
PROGRAMS: 2508, 2516, 2532. 2716, 2732, 2732A, 2758, 8748, 8749 

* STAND ALONE, CRT, OR COMPllTER CONTROL 
• lll'l.OAD / OOWNLOAO IN MOTOROLA OR IHTEL HEX FORMAT* MICHOPllOCESS(IR BASED • 4 K INTERNALRAM 
• 'lll DAYPAAIS & LABOR WAflRAITTY ON All l'llOOUC"TS 

PHONE ORDERS (3051 776-5870 
lWX: 510.955·949'6 • WE ACCEPT VISA, MC. CHECKS. C.0 .0 ., MONEY ORDER 

LOGICAL D EVICES INC. 
761 W. OAKLAN D PARK BLVD. • Fl'. LAUDERDALE. FL 33311 

ADD: $4 .00 SHIPPING $2.00 C.0.D. CHARGES 

5100 EPROM PROGRAMMER/16K MEMORY MODULE 
1111 • Programs. copi es or verilies th e . . 

most popular 5 vo lt EPROMS (2758. 
--· · · ... . 

1~ ~ .... 2516. 2716. 2532. & 2732) • Adjust­
.J:~~ ~ •.. ­ able 25 voll on board supply.E 
• Exlernal programming console - Inc ludes 24-pin ZIF 
socket • Sockels also included for up to 8 memory chips 
(271612732 EPROMS or 2K X 8 NMOS Static RAMS) • Mem· 
cry addressab le in 4K/ 2K windows • Memory management · 
4 memory chips may be independently enabled/disabled 
under program control • 8-bit 1/0 port w/ handshake • Soll· 
ware - CP/ M version on 8" disk . PET 2001 (requires S100 
adapler) on cassette. 

S100 PR OTOTYPE MODULE 

• Unique protolype module takes 
up on ly one computer slol • Uses 
low cost WIW posls, and if desired, 
solder tail sockets. 

• Wiring & components are on the same side • Provision s 
for 3 voltage regulators - 5 voll regulator may be T0-3 or T0 ­
220 case • Any size Integrated circuit on .300 . . 400, or .600 
centers may be used • Typical conliguralions - 36 16/ 14-pin 
IC's , or 4 40-pin & 2616/ 14-pln IC's, or 1 40 -piri & 4 24-pin & 14 
20-plri & 14 16114-pin JC's. etc. • Also has provisions lor: 
toggle swilch. lrimpot. & 2 50-pin ribbon cable headers • Power 
& ground traces to each IC posilion • Ample de-coupling 
provisions. 

PRICES 
Pro91Mom Mod . S195(kU)S240(A&T) P•o1o1ype (Pins ) S35/ M 
eP A0 MS;2K•8 (SV) . S6 .00(4$0NS)" ' Sottwiil rt" ; C P/ M vcnlon 

4K16 (5 VI _ .. $16.00 (4SONS)'' (8 " <lisko l loJ S1S.OO 
RAMS 2K•8 (SV) S11 .sa (150NS) .. PeT (Opoc:l ry ROMSI 58.00 
Proto lypo (Boord) . S35 .00 Shipping & hilndllng 52.00 

CALIFORNIA AES. ADD 6'1• SALES TAX. 

PAYMEN T: MONEY ORDER OR CHECK (ALLOW 10 DAYS TO CLEAR) 

..WITH PURCHASE OF PROGRAMMING BOARD 


SIERRA CO MPUTER PRODUCTS 
3645 Gold Ridge Trail . Pollock Pines. CA 95726/ (916)644-5932 
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neering and Mathematics 
(CEEM), th is UCLA Extension 
program is designed for engi ­
neers, managers, and other 
professionals needing a con­
centrated overview of an up­
to-date, master's level com­
puter-science curriculum. Par­
ticipants may enroll in six 
minicourses from a to tal of 18. 
Each unit is based on a course 
presented by UCLA's Com­
puter Science Department 
during regular academic ses­
sions. Each course runs for 
one week, two hours per day, 
for a total of 10 lec ture hours. 
Hands-on experience is not 
provided. The fee is $1750 for 
the comple te two-week pro­
gram. Full details may be ob­
tained from UCLA Extension, 
CEEM Specia l Programs, 
POB 24901, Los Angeles, CA 
90024, (213) 825-5010. 

Septem ber 14 -15 

The Future Factory, New 
York, Y. For details, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 

Septw1bt"r 1'1-16 

Mini/Micro Computer Con­
ference and Exposition , Dis­
neyland Hotel , Anaheim, CA . 
For complete details, contact 
Electronic Conven tions Inc. , 
Suite 410, 999 North Sepul­
veda Blvd ., El Segundo, CA 
90245. (213) 772-2965. 

September 1'1-16 

Wescon/ 82 High-Technology 
Electronics Exhibition and 
Convention , Anaheim Con­
ven tion Center, Anaheim, 
CA. Among the topics to be 
covered are analog and digita l 
signal processing, office auto­
mation, and semiconductor 
technology. For more details, 
contact Electronic Conven­
tions Inc.. Suite 410, 999 
North Sepulveda Blvd., El 
Segundo, CA 90245, (213) 
772-2965. 

St'µtember 14-17 

Applied Time Se.ries Analysis , 
North Lake Hilton Hotel, 
Atlanta, GA. For details, con­
tact the Continuing Education 
Institute , Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111 . 

Sr11trmbcr 16-19 

Applefest , Minneapolis Audi­
torium and Convention Hall , 
Minneapolis, M _Applefest 
is a conference convention 
and exposition fea turing 
Apple computers and App le­
related products such as soft­
ware, peripherals, accessories, 
and publications . The admis­
sion fee is $5. Contact North­
east Expositions, 822 Boylston 
St. , Chestnut Hill, MA 02167, 
(617) 739-2000. 

Scplcmbcr 19-24 

Data Processing Traini11g 
Managers' Workshop , Phoe­
nix, AZ. This workshop is de­
signed for people with less 
than 18 months' experience in 
coordinating data-processing 
training programs. Partici­
pants learn how to establish 
in-house educa tion programs 
that will meet managements ' 
objectives and ensure a high 
return on their organizations' 
investment in training. The fee 
is $850. Full details are avail­
able from Linda Hubacek. 
Deltak Inc. , 1220 Kensington 
Rd ., Oak Brook, lL 60521, 
(312) 920-0700. 

September 20-21 

Robot Research, Develop­
ments, and Applications in 
Canada, Delta Inn, Missis­
sa uga (Toron to), Ontario, 
Canada. This conference is 
jointly sponsored by the Cen­
tral Ontario Chapter of Ro ­
botics International of the 
Society of Manufacturing En­
gineers (Rl- SME) and the Na­
tional Research Council of 
Canada. Technical papers and 
presentations will address 
robot research and develop­
ments, applications, con­
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trotlers, programming lan­
guages, sensory feedback. 
education, and training. Full 
details are available from 
Rl -SME Conference Secretar­
iat. 6535 Mississauga Rd., 
Mississauga, Ontario, L5N 
1A6, Canada. 

Sept~"' ber 20-23 

Logo, Cambridge, MA. This 
workshop is part of Technical 
Education Research Centers' 
(TERC's) Microcomputers in 
Educa tion series. The cost is 
$300. For a brochure, contact 
TERC, 8 Eliot St., Cambridge, 
MA 02138, (617) 547-3890. 

5eptcmbrr 10-U 

Advanced FORTH Applica ­
tions, Belmont, CA. This 
course is designed for engi­
neers, scientists, advanced 
technicians, and programmers 
associated with engineering 
groups. Among the topics to 
be addressed are engineering 
applications, floating point, 
communications, and sorting 
and searching. The fee is $495. 
Contact Inner Access Corp. , 
POB 888, Belmon t, CA 
94002, (415) 591-8295. 

5,,prcmb~r 20-24 

Auditing in the Contem­
porary Computer Environ­
ment , Oklahoma City, OK. 
This course is designed for in­
terna l auditors and fi nancial 
and data-processing profes­
sionals . A comprehensive 
aud itin g approach for 
computer-based systems will 
be presented. Topics on the 
agenda include how to eva l­
uate controls, how to prepare 
an audit report, and how to 
design a program of tests us­
ing questionnaires, checklists, 
software tools, and flow­
cha.rts. Contact Marge Umlor, 
EDP Auditors Foundation, 
373 South Schmale Rd., Carol 
Stream, IL 60187. 

Seµr ember 10·1.J 

COMPCON Fall '82 , Capital 
Hilton Hotel, Washington, 
DC. This conference will 

focus on the principles behind 
work-station technology , in­
cluding loca l-area networks, 
operating systems, and new 
concepts in user interfaces. 
Topics of interest include 
reliability and availability 
techniques, network-wide 
databases , distributed archi­
tectures, network user en­
vironments, and standards. 
For information , contact 
COMPCON Fall '82, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 

Se/Jlrmbrr ;;m.24 

Reliability Testing, Academic 
Center, George Washington 
Universi ty , Washington , DC. 
Some of the topics to be 
covered in this short course 
include methodologies to im­
prove the reliabili ty of com­
ponents, equipment, and sys­
tems; sequential tests for the 
exponential and binomial 
cases; and probability plotting 
techniques to find the param­
eters of the appropriate distri­
butions to use. The course fee 
is $785, which includes lecture 
notes. Contact Dr. Dimitri 
Kececioglu, Aerospace and 
Mechanical Engineering 
Dept., Building 16, Room 
2008, University of Arizona. 
Tucson, AZ 85721, (602) 
626-2495, or Stod Cordelyou, 
Continuing Engineering 
Education Program, George 
Washington Un iv ersity, 
Washington, DC 20052, (800) 
424-9773; in the District of 
Columbia, (202) 676-6106. 

s~p lember 21 -21 

Word Processing/ Information 
Systems Expo , Sheraton 
Washington Hotel , Washing­
ton, DC. This conference and 
exposition will address the 
trends and advances in the 
word -processing industry. 
Among the topics to be 
covered are word processing 
and office integration, pro­
ductivity measurement , and 
levels of managing an organi­
zation. Further details are 
available from alional Trade 

Model EP-2A-87 

EPROM Programmer 
TI1e Model EP-2A-87 EPROM 
Prugramnier has an R -232 
comJ><ll lb l" interface and in ­
dud.,.; " 2K. 4K or BK buffer. 
Se,·~n t ee n RS-232 commands 
allow ano1hcr compu1er to 
dnwnload or remmely control 
1he Programmer. I TEL. 
TEXTHONIX OR MOTOROIA 
form.11 . are s upported . The 
llL1ffor lllay be ediled directly 
from " CRT and EPROMS can 
be copied off-line. Power re­
quiremen 1s are I 15v 50/ 60 
HenL al 15 wans. 

EP 2t\ 871 Programmernilh 2K Bulfer .................................... .. $575.00 

EP 2;\ S7 2 Programmer v.ith 4K Buffer .. ....... ..... ..... . ..... .... ........... $650.00 

EP 2r\ ' 7·3 Progfilmmer wilh SK Buffer .. ...... . ... .... ...................... • 725.00 


Non-Standard •·ohage (220..•.240v, or JOO) .................. S 15.00 


Personality Modules 

PMO TM 27 ... 518.00 PM·5E 2816 ................... . S3t>.OO 
PM· ! 2i0 I 00 PM·6 2704 ......... 18 00 
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Optimal Technology, Inc. 
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Productions Inc., Suite 206, medical professionals, and 
9418 Annapolis Rd. , Lanham, biomedical and computer 
MD 20706, (301) 459-8383. scientists. Papers and exhibits 

will focus on topics such as 
Septembe 21-23 the history and evolution of 
Software / Expo - National , computers in medicine, arti­
Expocenter. Chicago, IL. This ficia l intelligence, software 
show is sponsored by !11 fosys­ and systems evaluation, and 
tems magazine. For complete signal and image processing. 
details, contact Software / For additional information, 
Expo, Suite 400, 222 West contact the IEEE Computer 
Adams SL, Chicago , IL Society, POB 639, Silver 
60606, (312) 263-3131. Spring, MD 20901, (301) 

589-3386. 
Srµf ember 23-25 

The First International Con­ September 26-0ctobcr I 

ferem:e and Exhibition on Advanced Data Processing 
Medical Computer Science Training Management Work­
(Medcomp '82). Hilton Hotel shop, Sunnyvale Hilton 
and the University of Pennsyl­ Hotel, Santa Clara, CA. This 
vania, Philadelphia, PA. This seminar is intended for mana­
conference is sponsored by the gers with a minimum of one 
IEEE (Institute of Electrical year's experience, after com­
and Electronics Engineers) pleting the Data Processing 
Computer Society 's Technical Training Managers' Work ­
Committee on Computational shop (see September 19- 24), 
Medicine. It is a transdisci­ or the equivalent in on-the-job 
plinary forum for engineers, experience. The fee is $850. 

COMPUTER GEAR-WHOLESALE! 
Purctiase Your Hardware And Soltware Direc tly From An OEM/Syslems In· 
legra lo<. Tako A<l•antago 01 Our Buying Powet l 1 We Slack Booros. Systems, 
Sollwaro. And Many Porlpnotals. l'or Alm ost Any Machine In Use Today. Call In 

Your Needs. S$SS Mi ll ions In Inventory-At Our Fingertips SSS$ 
Some Example• 01 Our ln·Stock Deol s: [ $$$ MONTH SPECIAl S s.n I 
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CUSTOM COMPUTER TECHNOLOGY 
I CRAnSMAN COURT-BOX 4160 


SEDONA, ARIZONA, 86340 

(602) 282·6299 


PRICES & AVAILABIU IY SUllJECr TD CHllNGl. m PROCIUCTS N!W. ANO CARR I FULL MAN Ui ACTURER'S 
WAARANTEES. CALI fOR UULOG. mu TECHNICAi H!tl' TO ANIO~E . ll'E CAN CO~flSUllE BOARDS & 
SOFTWARE FOR YOUR SYSTEM. PLU6 IN & GO. AZ RESIDENTS AOD AfPLICA6lC SAlES TAX, 

Regis tra tion information is 
availabl e from Linda 
Hubacek, Deltak Inc., U20 
Kensington Rd., Oak Brook, 
ll 60521, (312) 920-0700. 

Seµ tem!icr 27-29 

Hand.s-on PascaJ Workshop, 
Washington, DC. For details, 
s.ee September 13-15. 

Seµtmrb.r 26-29 

The Future Factory, Sunny­
vale, CA. For details, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 

September 28-0ctober l 

Applied Time Series Analysis, 
Marina International Hotel , 
Marina del Rey, CA. Contact 
the Continuing Education In­
st itute , Oliver's Carriage 
House, 5410 leaf Treader 
Way, Columbia, MD 21044, 
(301 ) 596-0111. 

Sep/ rml•cr 28·0cfo ucr J 

Computer Graphics, San 
Diego, CA . This course is de­
signed to provide a compre ­
hensive overview of state-of­
the-art computer-graphics 
software and hardware and to 
present an integrated ap­
proach to implementation of 
graphics applications. Topics 
to be addressed include tech­
nology fundamentals, soft. 
ware and hardware avail­
ability and selection criteria, 
and raster scan, vector, and 
color techniques. Participants 
receive a take-home graphics 
software package. The course 
fee is $845. Information can be 
obtained from Ruth Dordick, 
Integrated Computer Sys­
tems, 3304 Pico Blvd., POB 
5339, Santa Monica, CA 
90405, (800) 421-8166; in 
California, call (213) 
450-2060. 

Scµt ember 28-0crobar 1 

Computer Trade Forum, Na­
tional Exhibition Centre, 
Birmingham, England. This 
trade show will bring together 
vendors, original equipment 
manufacturers, dealers, distri­

butors, retailers, service com­
panies, and independent sales 
organizations. For complete 
details, contact Clapp & 
Poliak Inc., 245 Park Ave. , 
New York, NY 10167, (212) 
661-8410. In England, contact 
Clapp & Poliak Europe Ltd. , 
232 Acton Lane, London W4 
SDL, 01-747-3131. 

Seµ 11•111ber 28·0crober I 

Distributed Processing, Mini­
a.nd Microcomputer Imple­
mentations, Washington, DC. 
This course will cover distri­
buted processing concepts and 
techniques suitable for micro­
processor applications. Other 
topics include design require­
ments of distributed systems, 
how to partition system tasks 
and hardware, and how to 
implement data links and pro­
tocols . The fee is $845. Con ­
tact Ruth Dordick, Integrated 
Computer Systems, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, (800) 
421·8166; in California, call 
(213) 450-2060. 

O ctober 1982 

October 1-2 

The Third Annual Fall Con­
ference on Classroom Appli­
cations of Computers, San 
Jose, CA. This conference is 
sponsored by Computer­
Using Educators, a nonprofit 
corporation. Topics will 
cover all areas of curricula 
from preschool through post ­
secondary school. Work­
shops, field trips, school 
visits, commercial exhibits, 
and a banquet dinner with a 
keynote speaker will be fea­
tured. Participation in all 
events is by preregistration 
only. Conference informa­
tion is available by writing to 
Don McKell, Computer-Us­
ing Educators, POB 18547, 
San Jose, CA 95158. 

Octobe• 1-7 

Electronics 82, Bella Center, 
Copenhagen, Denmark. This 
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will be the largest electronics 
fa ir in Scandinavia this year. 
It will feature demonstra ­
tions , conferences, talRs , 
seminars, and commercial ex­
hibits ranging from automa ­
tion equipment to technica l 
magazines. Approximately 
250 exhibitors, representing 
almost 1000 fi rms, are ex­
pected . For particu lars, con ­
tact Bella Center A / S, Center 
Blvd., DK-2300 Copenhagen 
S, Denmark; Tel : (01) 51 88 
11; Telex: 31188 bella dk. 

October 3·8 

Data Processing Tra.ining 
Managers' Workshop , Loews 
Westbury Hotel, Toronto , 
Ontario, Canada. For detai ls, 
see September 19-24. 

October 4 

Knowledge Engineering in the 
1980s, Boston, MA. For de ­
tails, see September 13. 

October •1-8 

Auditing in the Contem­
porary Computer Environ­
ment , Hartford, CT. For de­
tails, see September 20-24 . 

October 5-7 

The Third Annual Southwest 
Semiconductor Exposition , 
Civic Plaza Convention 
Center, Phoenix , AZ. "Auto­
mation / Automania7" is the 
theme for this year's technical 
conference. Suppliers of 
equipment and materials 
dedicated to the semiconduc ­
tor, printed-circuit board , 
and hybrid industries will at ­
tend. Among the issues to be 
explored are the lates t trends 
in general wafer processing 
and printed-circuit board 
manufacturing, hybrids , 
automation , rob otics, and 
au tomatic testing. Highlight­
ing this conference will be a 
preventive maintenance 
train ing Forum. Contact 
Cartlidge & Associa tes Inc .. 
Suite 1014, 491 Macara Ave .. 
Sunnyvale, CA 94086, (408) 
245-6870. 

October 7-8 

Workshop on Automotive 
Applications of Microproces­
sors, Hyatt Regency Hotel , 
Dearborn, Ml This work­
shop is a forum on applica­
tions of microprocessors to 
automobiles, trucks, vans, 
allied automotive products, 
plants , and processors. 
Topics of interest include en­
gine control, engine and vehi ­
cle diagnostics, instrumenta­
tion and display, safety sys­
tems, drive-train control, 
plant process and quality 
control, and test equipment. 
For further details, contact S. 
Murtuza, Department of 
Electrical Engineering, Uni ­
versity of Michigan, 4901 
Evergreen Rd., Dearborn, Ml 
48128, (313) 593-5028 or 
(313) 593-5420. 

Ocrnber 8-11 

Electronic:a, Hynes Audito ­
rium, Boston, MA. This 
show will feature a wide 
variety of personal elec­
tronics equ ipment, including 
computers, electronic games, 
ham radios, and projection 
TV. For more information, 
contact ortheast Exposi­
tions, 824 Boylston St., 
Chestnut Hill , MA 02167, 
(617) 739-2000. 

October 10-14 

Association of Records 
Managers and Ad minis ­
trators (ARMA) Annua l 
Conference and Exposition , 
Atlanta, GA . This is ~RMA's 
twenty-seventh annual meet­
ing. Word processing, data 
communication, and other 
aspects of information stor­
age and retrieval will be ex­
amined. Additional informa­
tion can be obtained from 
National Trade Productions 
Inc.. 9418 Annapolis Rd .. 
Lanham, MD 20706, (301) 
459-8383. 

Ocrol1~r 10-14 

Issue '82, Monte leone Hotel, 
New Orleans, LA. This is the 
sixth annual conference of 
Issue, an independent non-
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MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® =PERFORMANCE 

The best just got better! MICROSTAT has been the 
leader in the stat istics fie ld for microcomputers since 
1979, and the new re lease 3.0 outperforms and is 
noticeably faster than previous versio ns. Just a few 
of the features include: 

GREATER ACCURACY 

BCD with up to 14 digit precision : 


PROGRAM ENHANCEMENTS 
Missing data capabil ities and many more; 

FASTER EXECUTION 

Calculation time greatly reduced; 


DYNAMIC FILE ALLOCATION 
Data can be inserted. added, or deleted; 

SPECIAL PRICE: 
For a limited time get MJCROSTAT plus baZic 
complete with program disk and documen­
tation for each for $395 .00, save $50.00! 

The M ICROSTAT - baZic version requires: a ZBO CPU, 
CP/M'~ and 48K of memory. Avai lab le formats: 8" SD 
disk or SV. " North Star only. Check with your dealer for 
other formats . Also available for: Microsoft's Basic-80'", 
North Star DOS and IBM. For more information. call 
or write : 

ECOSOFT INC. 
P.O. Box 68602 

Indianapolis, IN 46268-0602 
(317) 255-6476 

·MtCAOSTAT ts a rBg1s1ered lrndamE!lfk of ECOSOFT, INC 
b l'llZlc 1$ a fctg•$•e re.a trademark o r M ICROMIKES. INC 

CP/M 1s a reg1G1Ne-d l tmdomtHlil. o1 OtGITAL RESEARCH 
Bas1c·OO ,5 a registered lr.adem.ar · o1 MICROSOFT 

Edix"+ WordiX' has word proces.sing 
features that our competitors are 
still drearning about ... 

$390 buys the whole dream. 
f.dix Editing fcatur < Word i~ formatt ing features 
L·p 10 -J scrccn w indO\\.' Auto footno tes 
l '. p ro 12 file hulkrs Auto t;1b lc of cont ·ni.s 
To p·tO· bollom :rnd Auto hrphcnarion 

si,!1.:-10-~itlc scro lling. Multi -line ht·adcrs anti 
Rcgubr c:.xprcs,ion footers 

searching :md 1ransl:11ing Multi -co lumn bvout 
Jntr:i- :ind inu:r·huffc:r Powerfu l macros 

moving 311d cop)' ing Da1:1 file acec"' 
Onl inc help 
Online tuturia.I 

Call o r write for our Requires I 28K I B,\t PC 

hrochuro: . falix alone S195 


• 
EmF-l&i116 

TECHNOl.OGY 
Box 15'1 l.oub,·illc. Colorado 80027 -103 -H 7-9 95 
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Genuine DEC Disks 
RL01 , RL02, RK07, 
RKOS-11 , RP06, 
RM05 and other 
popular DEC Disks 
& Supplies. 

3988 McMann Rd ., Cincinnati , Oh io 45245 

TOLL FREE Ordering 1-800-543-1986 
except in Ohio phone 1-513-752-6880 

Ask for free catalog 

ADVANCEDGRAPHICS SOFTWARE 

NOW-FOR MICROCOMPUTERS! 


512 x 240 FOR COMPUSTAR® 
RESOLUTION SUPERBRAIN...i 

.,.,. .....,.... ,, .. ,. . . ' 
•...... • . • ........ . ··-· .• 1--1' •. • " •., " • 


XCEL'". 
GRAPHICS 
SOFTWARE 

• Symbol Generator 
• Graph Plo!\er 
• 30 Generator 
•Surrace Plotter 
• Graphics Term inal 

Emulator 
•Screen Pri nter 

ANAOEX 
EPSON 
IOS 

$65.00 

TRS-80® MODEL II 

USE WITH 
HARDWARE RETROFIT 

FROM s59500 

AiJ3'13blo •n Europe lrom M lcronex Ud., Chew Ma~na , England 3042 (STO 027-589 30il2~ 

Event Queue-----------­

profit organization of SPSS 
Inc . software users and coor­
dinators. Papers will address 
such topics as data analysis, 
research training, computer 
graphi cs, and training 
materials and documenta­
tion. Contact the Executive 
Coordinator of Issue Inc. , 
POB 11385., Chicago , IL 
60611, (312) 329-2400. 

October 10· 15 

Data Processing Training 
Managers' Workshop , Oak 
Brook Marriott Hotel , Oak 
Brook, IL. For details, see 
September 19-24. 

October 11 · 12 

Personal Computer Peripher­
als Market Analysis , the 
Anatole, Dallas, TX. The fee 
for this seminar is $495. Fur­
ther de tai ls are available from 
Future Computing Inc . , 900 
Canyon Creek Square , Rich ­
ardson, TX 75080, (214) 
783-9375. 

October J J.Jil 

Info 82, Coliseum, New 
York, NY. More than 70 soft ­
wa re companies and 45 hard ­
ware manufacturers are ex­
pected to display informa­
tion -ma nagemen t- re la ted 
equipment and software . 
Highlighting this event will 
be a Software Center featur­
ing demonstrations and a 
consultation desk for visitors. 
Complete show details are 
avai lable from Clapp & 

Poliak Inc ., 708 Third Ave. , 
New York, NY 10017, (800) 
223-1956; in New York, (212) 
661-8410. 

October 12-13 

The Future: Home, New 

York , NY. For details, con ­

tact the Yankee Group , POB 

43 , Harvard Square, Cam ­

bridge, MA 02138, (617) 

542-0100. 


Ocro/,.,, 12-15 


Distributed Processing, Mini­

and Microcomputer Imple­

mentations, New York, NY. 


For details , see September 28­
0ctober 1. 

October 13-IS 

Adva.nced Electronic Data 
Processing Auditing Con ­
cepts, Los Angeles, CA. For 
details, see September 13-15. 

October 14-15 

Man Machine Interface , Col ­
umbia Inn, Columbia , MD. 
For infonnation, contact the 
Continuing Education In­
s titute , Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301 ) 596--0111. 

October JS.17 

The Second Annual Sympo­
sium on Small Computers in 
the Arts, Philadelphia , PA . 
Papers, tutorials, workshops, 
a gallery display of computer­
gene.rated prints and plots, 
films and video tapes, and 
computer-generated music 
performances are parts of this 
event. Topics of interest in­
clude computer graphics and 
animation, computer-auto ­
mated sculpture , choreo­
graphy, designs, and com­
puter-generated music. The 
Annual Philadelphia Com­
puter Music Concert is the 
featured attraction of this 
symposium. Address inquiries 
to the Symposium on Small 
Computers in the Arts, POB 
1954, Philadelphia, PA 19105. 

Ckrob~r I 5-19 

Vidcom '82: International 
Telematics and Data Banks 
Market, Palais des Festivals. 
Cannes, France. The eighth 
annual Vidcom is expected to 
attract more than 7000 video­
communica tions and tele­
matics professionals. Ex­
hibitors from more than 60 
countries will show products 
designed for the publication, 
transmission, reception, and 
creation of telematics services, 
including terminals, composi­
tion equipment, and com­
munications software. Con· 
ference sessions will explore 
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techniques, production, and 
distribution costs for 
videotext data banks; public 
and professional applications; 
and videotext as a new adver­
tising medium. Further details 
are available from Vidcom In­
formation , 179 Avenue Victor 
Hugo, 75116 Paris, France; 
Tel: 505.14.03; Telex: 630.547 
MIDORG. 

October 17-21 

The Thirty-first Annual Data 
Processing Management As­
sociation (DPMA) Interna­
tional Conference and Exposi­
tion , Chicago Marriott Hotel , 
Chicago, IL. This will be the 
largest 	 show in DPMA's 
history . 	More than 85 com­
panies will exhibit office 
automation technologies and 
data - and word-processing 
equipment. A full conference 
program 	is planned. Contact 
National Trade Productions 
lnc ., 9418 Annapolis Rd. , 
Lanham, MD 20706, (301) 

. 459-8383. 

Octolur 18-20 

Program/ Project Manage­
ment: Manufacturing Indus­
tries, Sheraton Poste lnn, 
Cherry Hill, NJ . This seminar 
will be led by RusselJ D . 
Archibald, author of Manag­
ing High-Technology Pro­
grams and Projects. Contact 
the Continuing Education In­
s titute, Oliver 's Carriage 
House, 5410 Leaf Treader 
Way, Columbia , MD 21044, 
(301 ) 596-0111; in California, 
call (213) 824-9545. 

Octobor 18-ll 

Auditing in the Contem­
porary Computer Environ­
ment, Tulsa, OK. For details, 
see September 20-24. 

October 18-ll 

Maintainability and Avail­
ability Engineering of Equip­
ment and Systems, University 
of California, Los Angeles. 
This short course is for upper­
level and product managers, 
designers , salespeople, field -

service 	 personnel, and for 
those involved in the manage­
ment , conceptioi:i, design, 
operation, and maintenance 
of equipment. Topics to be 
covered 	 include distribution 
of times-to-repair components 
and times-to-restore equip­
ment, the equipment mean­
time-to-restore, and op timum 
preven ti v e ma int ena n ce 
schedules fo r minimum total 
corrective and preventive 
maintenance cost. The fee is 
$825, which includes no tes. A 
complete course ou tline is 
available From Continu ing 
Education in Engineering and 
Mathematics, UCLA Exten ­
sion . PO B 24901 . Los 
Angeles. CA 90024, (213) 
825-4100. 

Octob~r 19-20 

The Future: Home, Palo Alto, 
CA. For infonna tion, contact 
the Ya.nkee Grou p, POB 43, 
Harvard Squa.re, Cambridge, 
MA 02138, (617) 542-0100. 

October 19-21 

Local Area Networks , Pine­
hurst , NC. This workshop is 
sponsored by the IEEE Com­
munications Society, Com­
munications Terminals and 
Communications Disciplines 
Committees . Topics to be 
covered include user needs, 
local-area networking archi­
tecture, protocols, system or 
network control, security, in - . 
stallation problems, and fa ult 
detection and monitoring. l.f 
you are interested in par­
ticipating, you must submit a 
statement that expresses your 
interest, describes your back ­
ground and areas of interest or 
expertise, details your ex­
perience or applications, and 
indicates which workshops 
you are interested in. Atten ­
dance will be limited to 100 
persons, and each attendee is 
expected to be an active 
member of the group . Com­
plete details can be obtained 
from Claude A. R. Kagan, 
Western Elechic Co. lnc. , 
POB 900, Princeton, NJ 
08540. 

00000000000000000000000000000 

ADALAB Is a sma ll lab compu te1 system with LARGE capablllllos f rom 
lntornctlvo Mlc1oware, Inc. 

ADALAB HARDWARE PACKS MORE POWER .. . for col locllng data and con· 
trol ling your labornlory lnsl rumonls. It Includes a 12·blt analog voltage lnpul, a 
12-bll aealog volloge output, Bdlgll ol HnH Input a, 8 digi tal conl1ol outpula, a 
J2·blt re aHlme clock and two 16· bl t tlmeralcountora. _ .ALL ON A SI NGLE 
APPLE INTERFACE CARDI 

OUICKl/O SOFTWARE MAKES IT EASY ... Slmpla commando In BASIC give 
yo u control of all ha rdware reatu•es o f ADALA0. Sample pr()';lrama and •uy·lo· 
uu m1nuol1 w il l enable you to storl using you1 ADA LAB system tiQhl away. Ad· 
dlllonal 1oltw1ra 101leboratory1ppllc11lon1 ls available at extra con A com· 
plolo H l l·t111 dl1gno1Uc P•Oilr•m Is Inc luded to assu1e you lhel el l of tho hatd· 
waro Is wo1klng 1>roperly and accu ralel y. 

A • S1v11 llmt by ellmlna tl ng manual cal culations.
D • Is HIY lo UH bocauso tho manuals and so ftware a1e complete and wall 

wr111on.
A • SavH monay by adding convenience and ut l lll y 10 o lder lnstrumanls. 
l • Has a grut memory to sto•e and organize experi men tal data_ 
A • Is veru tlle; 11 wo1ks wit h many dlrroton t lnsttuments. 

• Is more acc mato th an a meter or char11ecordlng. 
B • Is lull y oupport ed by a dodlclM toam ol sclenllsls. 


GREAT PRICE/PERFO RMANCE • .. tho ADALAB Adel-on P1ck1gew1th in\er· 
face card, cabin, sell·lee t modulo, OU ICKllOTM ~oilware a.nd manuals \5 
available loday fo1 ONLY s•es. 

Pul a complt11, rell1bl1 computer 1yalem In your labore1ory FOR ONLY 
S3295. lnc ludlng a 4SK APPLE II•· compute r, disk drive, graphics / te xt prlntot, 
video monitor and ADA LAB Add-on Package. 

Send for FREE hardware and !Oflware brochures or enclose SIO for com· 
ploto mRnuals. For laatHI oenlce, call In you1 VtSA.IMaster Card orcJor NOW. 
D9a1er Inquiries lnvlledl •Trademarksol /\pple Comp~m. Inc . 

•m• 	INTERACTIVE MICROWARE, INC. 
IWI 	P.O. Box 771, Dept. B State College, PA 1sao1 

CALL (814) 238·8294 for IM MEDIATE ACTION 
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O ctober 21 ·24 

EdCOM '82-The National 
Computer Conference and Ex­
po for Educators, Los Angeles 
Convention Center, Los 
Angeles, CA. More than 200 
seminars, workshops, demon­
strations, and exhibits are 
planned. In-depth tutorials 
and hands-on sessions will be 
held. Topics of interest in­
clude computer-aided instruc­
tion, administrative uses of 
microcomputers, classroom 
management, programming, 
research applications, com­
puter literacy, and authoring 
languages. Information is 
available from Jayne Lafoun­
tain, EdCOM '82, 2629 North 
Scottsda le Rd., Scottsdale, 
AZ 85257. 

October 24-26 

Texas Association for Educa­
tional Data Systems (TAEDS) 
Eighteenth Annual Conven­
tion , Villa Capri Hotel , 

Austin, TX. The conference 
theme is "Computer Literacy 
for Education, Industry, and 
the Community. " Contact Dr. 
Terry Bishop, Austin ISO, 
6100 Guadalupe St., Austin, 
TX 78752. 

O ctober 24·29 

Data Processing Training 
Managers' Workshop, Hyatt 
Regency Hotel , Tampa, FL. 
For details, see September 
19-24. 

Octob~r 25·27 

Advanced Electronic Data 
Processing Auditing Con­
cepts, Tulsa, OK. See Septem­
ber 13-15 for details. 

October 25-27 

The 1982 ACM (Association 
for Computing Machinery) 
Annual Conference, ACM 
'82, Dallas Hilton Hotel , 
Dallas, TX. Among the topics 
to be addressed are program­

ming languages, artificial in ­
telligence, office automation, 
networks, graphics , com­
puters and the handicapped . 
and operating, database, and 
dist ribu ted systems. General 
conference information is 
available from William Burns, 
ACM '82 Chainnan, E-Sys­
tems Inc., POB 226118 , 
Dallas , TX 75266, (214) 
272-0515 , ext. 3916. 

October 26-28 

The Frrst IEEE Computer 
Society International Sympo­
sium on Medical Imaging and 
Image Interpretation, ISMJI 
'82, International Congress 
Center, Berlin, West Ger­
many. This symposium is 
sponsored by the IEEE (In­
sti tute of Electrical and Elec­
tronics Engineers ) Computer 
Society's Technical Commit­
tee on Computational Medi­
cine . It will provide a transdis­
ciplinary forum for biomedi­

ca l and compu ter scientists, 
engineers, medical physicists. 
and physicians from univer­
sities, medical centers, in­
dustry, and governmen t . 
Papers and panel discussions 
will examine a variety of 
topics, including microscope 
imaging, medical computer 
graph ics, medical device 
regulation, computer-aided 
diagnosis, and image analysis 
systems. Equipment will be 
displayed. A thorough de­
scription of ISMll '82 is avail ­
able from the IEEE Computer 
Society , POB 639. Silver 
Spring, MD 20901 , (301) 
589-3386. 

O ctober l f>.. 29 

Computer Graphics, Boston, 
MA. For details , see 
September 28-0ctober 1. 

Octob~r 26-29 

Distributed Processing, Mini­
and Microcomputer Imple-

DIGITAL DATA RECORDERS 

FEATURES: 
• 4800 BAUD data rate (3" per 
second) • 1 ERROR in 10' BITS 
• RS · 232 or TTL Interface- NO 
EXTERNAL INTERFACE RE· 
QUIRED • ASYNCHRONOUS 
COM MUN ICATIONS-STAND· 
ARD " HANDSHAKING" • 
SPEED STABIL ITY - LON G 

.. TERM ± .1% • COMPATIBLE 
- wilh OC·3 • Works wil h CEA­

- TIFIED DATA or high qualltyY 
F60 AUDIO TAPES • OPTIONS : 
115v ac, 220v ac, 12v de; Stand 
alone; Rack-mountable; 9600 
BAUD. 

The PD-1 SERIES DIGITAL DATA RECORDER continues to set new NRZ 
INDUSTRY STANDARDS. Its tachometer feedback LC stabilized motor 
circuit and heavy duty drive mechanism provide STABILITY. ACCURACY 
and RELIABILITY. You gel LESS BIT DROP-OUT when capturing crucial 
infonnation at HIGHER DATA TRANSFER RATES .. .at a MUCH LOWER 
COST.• 

USED IN: 
•PROCESS CONTROL• POINT-OF-SALE• TELEPHONE SWITCH LOG· 
GING (Call Activity and Station Message Detail)• DIAGNOSTIC SUPPORT 
(local/remote) • HARD DISC BACKUP (for personal or small computer 
systems) • Many Other Applications 

• An intelligent. buffered version of this device is also available. 

TO ORDER, DIAL: ~ PEGASUS DATA SYSTEMS 
(201) 356-9200 236 Lackland Drive 


Middlesex. N. J. 08846 
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Model 953A EPROM 

PROGRAMMER 


0 	 Programs 2508, 275B. 25 16. 2716. 2532 and 2732 rive volt EPROMS. 

• 	 Com1>lete no pcr!.Onal it y modu les to buy , 

• 	 t nt el11gen1 - m 1croproce550r based. programs and iiOdhe-s a nv o r all byte$.. 

• 	 RS ·232 ~cria l inwrfoe:t · uso with compu ter or termmal, 

• 	 Vcr i•y erasu re command · \lerlfil!'~ th<J t EPROM is erased. 

• 	 EKtcncled dia9nos. t ic!I · cnor ou tpu t d i'5.\mguishes bet ween a bad EPROM 
~nd on~ wh ich nee-ch era.sing, 

• 	 May be used for ex. ( r~mclv r ~hab l e data o r program Hor.age. 

• 	 AU power on p rogrilmmmg Y>Cke t under p rOCe$.SOf con trol, LE D warni n9 
light iod1cat~ wtien pow-0-r ~s .apphed. 

• 	 Comµ1tH~ w1tl1 Tex tool zero insertion torce ~cket 

• 	 High podorrnan-ce / co~' rci tm 

• 	 StondJrd DB·25 I /0 connec tor. 

PRIC~ $239 

BAY TECHNICAL ASSOCIATES. inc. 

HWY. G03. P 0 . BOX 387 

BAY ST LOU IS. M ISSISSIPPI 39520 


(6011467-82:3 1 
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mentations, San Diego, CA. 
For details, !iee September 
28-0ctober 1. 

October 26-31 

The Fourth Internationa.I Of­
fice T rade Fair, Orgatech nik 
'82, Cologne , West Germany. 
More than 1300 companies 
from 25 countr ies wi ll exhibit 
the complete spectrum of of­
fice and information system 
products. Among the concur­
ren t events p lanned are the 
KTV - Congress fo r Text Pro­
cessing , Dafta '82 - Data Pro­
tection Conference, and Tele­
com '82 Germany - Congress 
for Telecommunications in 
Business and Industry. For 
further info rmation, contact 
Messe- u nd Ausstellungs­
Ges.m .b .H Koln. POB 21 07 
60, D-5000 Cologne 21, West 
Germany; Telex: 8 873 426 a 
mua d . 

October 27·29 

Progra m / Project Manage­
ment: Manufacturing Indus­
tries , Hyatt Regency, Austin , 
TX . For details, see October 
18-20. 

October 28-31 

Mid-At.lantic Computer Show 
and Office Equipment Expo­
si t ion , Armory / S ta rplex, 
Washington, DC. This show 
is produced by Computer Ex­
positions lnc ., POB 3315, An­
napolis, MD 21403 (800) 

368-2066; in Maryland, (301) 
263-8044. 

October 28-31 

Applefest , Civic Center , 
Houston, T X. See September 
16-19 for de tails. 

October 30-Noveml.rer 2 

The Sixth Annua.I Symposium 
on Computer Applications in 
Medical Care (SCAMC ). 
Sheraton Washington Hotel. 
Washington, DC. Topics to 
be addressed include medica l 
informatics, health-care ad­
m inistra ti on, informa tion 
systems in health care. and ar­
t i f i c i a I int elligence in 
medicine. Panel discussions, 
workshops, applications and 
methods demonstrations, and 
commercial exhibits are on the 
agenda . High lighting this 
show w ill be the final round of 
the student paper competi­
tion . Informatio n is available 
from Bruce I. Blum, SCAMC­
O ffice of Continuing Educa­
tion, George Washington 
University Medical Center, 
2300 K St. NW, Washington, 
DC 20037, (202) 676-4285. 

November 1982 

Novrrnber I -3 

Hands-on Pascal Workshop , 
New York, NY. See Sep­
tember 13-15 for complete 
details. 

November 1-S 

Digi tal Modal Analysis , Col­
umbia Inn, Columbia, MD. 
Particulars are available from 
the Continuing Education In­
stitute, O live r's Car riage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-()111. 

Nouf!nrb~r 5-7 

Electronica, Arlington Park, 
Chicago, IL. See October 
8-11 for partkulars. 

Nou~ml.r~r 7.9 

T he Seventeenth Annua l 
Conference of the New Yor k 
Sta te Associa tion of Edu­
ca ti ona l Da t a Sys t ems 
(NYSA EDSJ, Ame ricana 
Hote l, Albany. Y. The 
theme for this conference is 
"Moving Ahead wi th Instruc­
tional Computing." T his con­
fere nce will address the ad­
ministrative uses of micro­
computers a nd curricular 
issues such as computer mod­
ifications for the disabled. 
Hardware ana lyses a nd pre­
sentations on logo a nd 
Pasca l are planned . T he con­
fere nce fee is 5200, which in­
cludes registra tion , two 
nights' lodging, banquets, 
and a luncheon. For more in­
formation , con tact Gary 
Bruce, Program Chairperson, 
55 School St ., Delevan, Y 
14042. 

Notm11ber 7- 12 

Advanced Data Processing 
Tra.ining Management Work­
shop , Marriott Inn North, 
Dallas, TX. For details, see 
September 26- 0ctober ] . 

November 8-10 

COMDEX / Europe, RAJ Ex­
hibition Center, Amsterdam, 
Holland. T his show is ex­
pec ted to attract more than 
500 exhibitors of systems, pe­
ripherals, software. media, 
supplies, and services. Details 
are available from the Inter­
face Group, 160 Speen St. , 
POB 927, Framingham, MA 
01701, (800) 225-4620; in 
Massachusetts, (617) 8794502. 

Not·~mber 8·10 

Ha nds-on Pascal Workshop, 
Boston, MA. For details, see 
September 13-15. 

November 8-12 

Personal Microcompu ter In­
terfacing and Scientific In­
strumentation Automation , 
Virginia Polytechnic Institute 
and State University, Blacks­
burg, VA. This is a hands-on 
workshop where the partici­
pant designs and tests con­
cepts wi th the actual ha rd­
ware. The fee is $595. Con­
tact Dr. Linda Leffel, C.E.C. 
Virginia Polytechnic Inst itu te 
a nd Sta te University, Blacks­
burg, VA 24061, (703 ) 
961-4848. 

CO MPUTER SYSTEMS $$ READ THIS IF YOU WANT TO SAVE MONEY $$ CCS lnterlaco Cards Ca ll '""'"" '"'~· ) Xo1ox 820 Computer Ca ll 
Dum e and D1ablo for Xerox Peripherals C~ llALL HARDWARE AND SOFTWARE FROM 10% -35% OFF! 

APPLE BUSINESS SOFTWARE * INTRO SPECI AL • 
Vlsica1c $189 BASIS 108 Compulor 
Versalorm 5299 wlGhoice ol drives Ca ll 
Supercalc S210 Any 4 APPLE Games $ 100 
DB Master S1S5 80 Col . VI sicale PreBool Call 
DB Masler Ulil . Pak 1 & 2 s 79 • NEW PRODUCT LIN ES* 
Formatll S275 IBM Sollw;ue and 

Peripherals
Accounting Plus II Call Atari Soflwam'~"'''~"°'~m>o ) } ~"INVOICE PLUS for lorTRS-80 Software 
FMS·S0.61 , 82 Besl NEC PC8001A Best 
dBASE II Prices Pr.cesALTOS Computers
VISICORP Soltware ATARI 400 & 800 
.- TH E LAST ON E * .- SPECIAL * MICROSOFT 
The prog ram that wri tes 
programs! WE HAVE IT! Call Mlcmsofl Z·BO Card All 
Last On!! ~anual s 25 Mlcroso ll 16K Card lor"'"'""""'"·'""J 

EPSON w/Grafl rax Plus Besl MONITORS 
COM MUNICATIONS NEC Hl·Aes 12 · Green 5129~ lcro Bu Hor II Prices 
Hay~s Mlc romodom II S275 Grappler NEC RGB 12· Color S995 
HayesSmarl Modem S235 MICRO PRO Sanyo Monitors Call 
Hayes Chronograph S225 Words l a< S230 Amdck Monllors Call 

ovation Apple Cai II Sl:JS Superso<1 S130 MISCELLANEOUS 
Micro Courier S210 Mall Merger s 99 Micro Sci Dri ves Ca ll
ProZ-Term Call Dala Star S230 16·Bll Apple Card Ca ll
PRINTERS & INTERFACES Spell Sta r Sl30 TG Joys t1ckslPaddles Call 

EC Spinw111er 770013500 Cal l Cale Siar S1JO ABT Keypads s 99
Ok1data Alcroline 83A $745 CPIM B. Versions Call System Saver Fan s 77 

[3C • jcO(}o~M.uN 1J -=C=9fLlllrnl~ OU!U UOQ "11J'ilttl CM"'•..U IJtCI mc.M"j 
CMd~n1a:1~d A.!1l "fll \ 'ISAaia!C. AJtl' 

APPLE PERIPHERALS V1dex BAl C-Olumn Card Only '11 1bi;:-;xi;l•1ur·M:1Jll.ti=d 1.1n.. "" r:ao 1400 GRANT AVE. I NOVATO, CALIFORNIA 94947~n11b,.a•tWn;.« C.allt'l'tridJ 0td"l'llut1Thunderclock $125 Vldex Sof1.Swl1ch S625 
t-6 1111 , M&6-f\lt hilt41Ul c:ntd I .11111• 10 lhylMoun lain Compuler Prod. Call CP/M User's Gu•de t.l diur Al ;MdUUI 11111h rua ft.H¢lct u I ...,. IMMEDIATE DELIVERY 
rHl'f , l1ctui se.ail4 tHI r1LC•m1c~15' uw1Vldex P•oduct s for *DISKETTE SPECIALS • PHONE O RDERS CALL COLLECTMlcroso fl P1oduc ts Best Maxoll MD·1 (Box o f 10) $ 32 "' A.;;•111H~1tndltl!IUIHllJ ""~C.: i;~fCorvus P'oducts. Prices Maxell e· (Box o r 10) s 41 lnG 1\1 Dnna c irr-41 lfl 1 tg1~ 11n.f 1r1a1~.MU 415·892-7139 or 415-897-1414 
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Event Queue------------------------------------------------------------­
No~ember 9-11 

The Government-Industry 
Data Exchange Program ­
GIDEP, McCormick Inn, 
Chicago, IL. Th is annual 
workshop is open to anyone 
interested in the exchange of 
technical informat ion re lating 
to engineering, failure ex ­
perience, reliability and 
maintainability, and melrolo­
gy. For more information, 
contact the Officer-in­
Charge, GIDEP Operations 
Center, Corona, CA 91720. 

No 11ember 9·12 

Computer Graphics , ew 
York, Y. For details, see 
September 28-0ctober 1. 

No vember 9-12 

Distributed Processing, Mini­
and Microcomputer Imple­
mentations , Boston, MA. See 
September 28-0ctober 1 for 
information. 

Da ta Processing Training 
Managers' Workshop , West ­
in Bay Shore Inn , Van­
couver, British Columbia, 
Canada. For details, see Sep­
tember 19-24 . 

Nouemlier IS 

Knowledge Engineering in the 
1980s, San Francisco, CA. 
See September 13 for further 
information. 

November 15-17 

Microcomputer Interfacing, 
De.sign and Programming Us­
ing the Z80 / 8085 / 8080 , 
Virginia Polytechnic Institute 
and State University, Blacks­
burg, VA. This is a hands-on 
workshop with the partici­
pant designing and testing 
concepts with the actual 
hardware . The fee is $395. 
Conlact Dr. Linda Leffel, 
C.E.C. Virginia Polytechnic 
Inst itute and State Universi­
ty , Blacksburg, VA 24061 , 
(703) 961-484.8. 

November 15-19 

The lX Latin American Con­
gress on Banking Automa ­
tion, ATLAPA Convention 
Center, Panama City , Repub­
lic of Panama. This con ­
fe rence is sponsored by the 
Latin American Federation of 
Banks, the Latin American 
Center for Banking Auto ­
mation , and the Panama 
Banking Association. Semi­
nars, conferences. and lec­
tures will be complemented 
by exhibits of automatic 
data-processing and telecom­
m un ica t io .ns equ ipment 
related to banking opera­
tions. For details, contact 
Asociaci6n Bancaria de 
Panama, Apartado 4554 ­
Panama 5 , Republic de 
Panama; Tel: 25-1863. 

Nouombor 16-19 

Computer Graphics, San 
Francisco, CA. For details. 
see September 28-0ctober 1. 

Nouembcr 18·21 

Applefest, Brooks Hall, San 
Francisco, CA. See Sep­
tember 16-19 for details. 

Nou~111u"r 18-19 

The Sixth Western Educa­
tional Computing Confer­
ence , Kona Kai Club, San 
Diego, CA. This conference 
is presented by the California 
Educational Computing Con­
sortium. It 's intended for in­
structors and administrative 
personnel at the college and 
university level. The theme is 
'"Bringing the Information 
Age to the Campus." Papers 
will address such topics as 
student involvement in data­
base design, administrative 
computing in continuing edu­
cation, the educational soft­
ware dilemma, and learning 
economics with a microcom­
puter. Contact Professor 
Frances Grant, Center for In­

formation and Communica­
tions Studies, California 
State University, Chico, CA 
95929. 

Nouemba JO-December 2 

The 1982 Autofact 4 Confer­
ence and Exposition , Civic 
Center, Philadelphia, PA. 
This show is sponsored by 
the Computer and Auto ­
mated Systems Association 
of the Society of Manufactur­
ing Engineers (CASA/ SME). 
The focus will be on com­
puter-aided design and manu­
facturing (CAD/CAM) and 
the expanding technologies of 
computer-integra ted manu­
facturing (C!M) and the auto­
mated factory. Tutorials and 
sessions will address analysis 
and simulation, robotics, as­
sembly, quality assurance, 
scheduling, materia l han­
dling, and other related 
topics. Additional informa­
tion is available from 
CASA / SME Public Rela­
tions, One SME Dr., POB 
930, Dearborn , Ml 48128, 
(313) 271-0777. • 

In order to gain optimal coverage of your organization's com­
puter conferences, seminars, workshops, courses, etc notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as mi.lny as three times in this section if it is sent 
to us far enough In advi.lnce. 

TJU::O...,._ 

TEXAS I NSTR.UM N S 

New! Tl LCD Programmer. 
Hexadecimal and Octal Calculator/Converter. 
The brand new tilt-top Tl LCD Programmer can save you 
hours of work. It was designed specifically tor the 
problems you do, and has features that make it ideally 
suited for applications in computer programming, 
debugging, repa ir and digital logic design. 

• 	 Performs arithmeti c In any of three number bases - OCT, 
DEC, HEX. 

• 	 Integer, two's complement arithmetic in OCT and HEX. 
• 	 One's complement capability ln OCT and HEX. 
• 	 Converts numbers between OCT, DEC and HEX. 
• 	 Fifteen sets of parentheses av<1ilable at each of four 

processing levels. 
• 	 Logical funclions AND, OR, EXCLUSIVE OR and SHIFT 

operate bil by bit on OCT or HEX numbers . 

Unisource Electronics has committed to buy Tl's init ial 
production of this unique product. Avai labi lity is 
limited! Order now. 

15-Day Free Trial. 
The best way lo e•alualo Iha Tl LCD 
Programmer Is to try II yourself - on the 
lob - tor 15 days. If you"ro not 100% 
satisfied. simply return lt lor a lull relund. 
Ordor now by calling 1011-tree: 

1·800-858-4580 ,...-;;:::::;::;-... 
In Texas call 1·806·74S-8a35 

L.lnes apon 8 am lo 6 pm CST 

Just give us your name, shipping addresi; 
and Visa or MasterCard number and we 
will charge the tax deducllble" $75.00 
purchase price. plus S2.00 shipping and 
handllng (Texas residen ts a lso add 5% 
sales tax) 10 your account. Or send your 
check or mon.ey order to: 

Unisource Electronics, Inc. 
P.O. Box S4240 • Lubbock, Tx . 79464 

' When userJ tor business. 
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A Weaving Simulator 

Paul W Heiser 


225 Long Meadow Circle 

Pittsford, NY 14534 


Before setting up a loom, a weaver wants to know with Xs and Os or some other combination of symbols, 
what the resulting pattern will look like in the finished the weaver defines whether certain threads wiU lie above 
material. Using pencil and graph paper, he usually lays or below other threads. Then, by moving from points in 
out a set of three configurations representing the tie-up, the treadling to points in the tie-up to points in the 
the threading, and the treadling of the loom. (An example threading, he can determine the final pattern in the 
of these input configurations, together with the resulting woven material. 
pattern, is illustrated in figure 1.) By marking these inputs This process is a tedious one that can require anywhere 

xoox xoooxnoooo~ooo xnooxxnxxoooo oooooxxoxxooo 

0 0 x x oxoooxoooxoooxoooxooxooxoooooooxooxnoxoo 
0 xx 0 ooxoooxoxoooxoooxoooooooxooxnoxoooooooxo 
xx 0 0 oooxoooxoooxoooxoooooooooxxoxxooooooooox 

0 0 x 0 

OXOO 

xooo 

OOOX 

ooxo 

oxoo 
xooo 
ooox 
ooxo 
0 x 0 0 
xooo 
0 x 0 0 
ooxo 
0 0 0 x 
xooo 
0 x 0 0 
ooxo 
0 0 0 x 
xooo 
0 x 0 0 
ooxo 
ooox 
0 0 0 x 
0 0 0 x 
0 0 0 x 
ooxo 
oxoo 
oxoo 
oxoo 
oxoo 
ooxo 
0 0 0 x 
0 0 0 x 
ooox 
ooox 

Figure 1: Sample output of a coarse-thread pattern produced by the WEA VE program using a Diablo 1650 printer. The loom-setup 
matrices described in the text are shown as groups of Xs and Os. The threading matrix (E-matri.x) runs across the top of the figure; 
tile tie-up matrU: (A -matrix) is tile four-by-four group at tile upper left. The treadling matrU: (B-matrix) is tile vertical group to tlie 
left , directly below tl1e tie-up matrb:. The resulting pattem is pn"nted using asterisks (the weave pattern shown is on a different scale 
from the configuration matrices) . 
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Circle 183 on Inquiry card. 

WARNING! 
Electric Power Pollution. 

Spikes & Lightning 
HAZARDOUS to 

MICROCOMPUTERS!! 
Patented ISOLATORS provide 

protection from . . . 
• Computer errors cause by 

power line Interference 
• Computer errors due to system 

equipment Interaction 
• Spike damage caused by 

copier/elevator/air conditioners IS0-2 
• lightning caused damage 

MONEY BACK GUARANTEE! Pat. #4.259.705 

• JSOLATOR (IS0·1) 3 Isolated 3-prong sockets; Spike Suppression: 
useful for small offices, laboratorlas, classrooms . . . . .. . ... $69.95 

• ISOLATOR (IS0·2) 2 Isolated 3-prong socket banks; (6 sockets 
total); Spike Suppression; useful for multiple equipment lnst.alle· 
tlons . .... .. . , . . , , ... , . . , ... , .. , , . , . . , , . .. . ......... $69.95 

• SUPER ISOLATOR (IS0·3) similar to IS0·1 except double Isolation & 
oversize Spike Suppression; wldely used for severe electrlcel noise 
situations such BS factortes or large ofllces . . ... , . .... . . . $104.95 

• SUPER ISOLATOR (150·11) similar to IS0·2 except double Isolated 
socket banks & Oversize Spike Suppression; !or the larger system In 
severe situations. , . . , ... , . . , .. , , ..... , ... .. . . . . .. . . . $104.95 

• MAGNUM ISOLATOR (I S0·17) 4 Quad h1oleted Sockets; Mulllple 
Spike Suppressors; For ULTRA·SENSITIVE Systems In extremely 
Harsh environments . .. . .... . . . . .. . .. . . ........ . ... . , S181.95 · 

• CIRCUIT BREAKER, any model (Add-CB) , .. , . . , . . , .. , . Add S~l.OQ 
•REMOTE SWITCH, any model (Add· RS) , . . , .. .. .. . .. . Add $16.0-0 
AT YOUR DEALERS MasterCard, Visa, American Express 

ORDER TOLL FREE 1-800-225-4876 (except AK, HI, PR & Canada) 

1£;7Electronic Specialists, Inc. 
171 Sou1h Meon S1r11111. Boa 389 "-ato'k Mess 01760 

!617t 655 , 532 

a message 
to our subscribers 

From time to time we make the BYrE subscriber list 
available co 01her companies who wish co send our 
subscribers promotional material about their products. We 
take grea t care co screen these companies. choosing only 
those who are reputable. and whose products. seNices or 
informa tion we fee l would be of interest to you. Direct 
mai l is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYrE subscribers appreciate this conrrolled use of 
our mailing list and look forward to finding information of 
inceresc to chem in the mail. Used are our subscribers' 
names and addresses only !no other information we may 
have is ever givenl. 

While w e believe the distribution of this information is of 
benerir to our subscribers. we firm ly respect the wishes of 
any subscriber who does not want to receive such 
promotional litera ture. Should you w ish to resuict the use 
of your name. simply send your request to the following 
address. 
BYTE Publications Inc 
Attn: Circulation Department 
70 Main St 
Peterborough NH 
03458 

from 20 minutes to an hour, depending on the size and 
complexity of the input conligurations and how many 
mistakes the weaver makes. If he is not pleased with the 
resulting pattern, he may alter one or more of the inputs 
and repeat the process untiJ he develops a satisfactory 
resul t. 

A weaver may not realize it, but as he lays out his pat­
tern on paper, he is actually defining and multiplying 
matrices. The fact that these matrices are composed of 
elements having ones or zeros as their values gave me the 
idea of writing a program to simulate the operation of a 
loom. The program, called WEAVE, allows use of the 
keyboard to define the elements of the input matrices. 
The computer then does all the work of multiplying the 
matrices to describe and display the resulting pattern. 

All the data entry for WEAVE can be done in less than 
one minute. This is made possible by extensive use of 
INCHAR$ statements, which do not require the typing of 
Return , and by requiring definition of only the "up" 
threads. For a complex pattern involving very large 
matrices, the calculations can take several minutes, and 
the printout can take five or ten minutes. During all this 
time the user is free to do other things . The pattern that is 
finaJly printed out is far more accurate and intricate than 
one that could be drawn by hand in any reasonable 
length of time. 

When I wrote the original version of WEAVE almost 
two years ago, I owned a printer with only nonnal type­
writer resolution, which was too coarse to produce 
sa tisfactory pat terns. Recently, however, I purchased a 
Diablo 1650 110 (inpu t/output) terminal , and its high-

Text co11ti1111ed 011 page SIS 

Figure 2: This pattern is tire back side (negative) of the pattem 
shown in figure 1. 
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Listing 1: North Star BASIC program WEA VE, which will produce a woven pattem wher1 provided w itli the tie-up , threading, and 
treadling configuration of a loom. Extensive use is made of the INCHAR$ function, whid1 pem1its single-character input without 
the need to type a carriage return. 

10 REM WEAVE 
20 REM 
30 REM WR I TTEN BY PAUL HEIS ER, PITTSFORD, NY . 
40 REM 
50 REM 
6 0 ! CHR$ ( l l) \ REM CLEAR SCREEN 
70 FILL 3529,183 \ FILL 35 69,55 \REM INHIBIT LL LIMIT 
80 !"ROWS IN TIE-UP AND THREADING PATTERNS ARE NUMBERED FROM", 
9 0 ! " B0 TTOM II \ ! t i T0 T0 p . II \ ! \ ! \ ! 
10 0 INPUT "NUMBER OF ROWS I N TI E - UP ", Nl 
110 I NPUT"NUMBER OF COLUMNS JN TIE-UP II' N4 
120 INPUT"NUMBER OF COLUMNS IN THREADING II' N3 
130 INPUT"NUMBER OF ROWS IN TREADLING II' N2 
1 40 !\ !\! 11 TYPE THE CHARACTE R YOU WAN T PRINTED •.... "\ ! 
150 '" USE . FOR FINE THREAD'1 

160 !" USE* FOR COARSE THREAD II 

170 C$=INCHAR$(0)\!C$\! 
180 IF C$=" ." THEN 210 
190 IF C$<>"*" THEl'I 140 
200 N9=7\N8=4\GOTO 220 
210 N9=4\N8 =2 
220 INPUT"NO. HORIZONTAL REPETITIONS DESI RED : ",M5 
230 INPUT"NO. VE RT ICA L REPETITIONS DES I RED ",M6 
240 DIM A(Nl,N4),B (N2,N4),E(Nl,N3),F(N2,N3) 
250 E9 $=CHR$(27)\M9 $=E9$+ " 9"\H8$=E9$+CHR$(83)\L9$=CHR$(10) 
2 6 0 G 9 $ = E 9 $ + II 3 " \ G 8 $ =E 9 $ + II 4 " \ R 9 $ =CH R $ ( l 3 ) \ N 9 $ = E 9 $ " L 9 $ 
270 B9$=CHR$(8) 
2 8 0 ! JI l , HS $ , 
290 N7::::1\ !Ill ,E9$ +CHR$(9)+CHR$(N7) I 

3 0 0 FOR J = 1 TO 3 0 \ ! 111 , " ", \N EXT\ ! /11, M9 $, 
310 N7=45 
320 H9$=E9$+CHR$(3l)+CHR$ ( N9 ) 
330 V9$:E9$ +CHR$(30 )+CHR$(N8) 
340 H5$=E9$+CHR$(9)+CHR$ (N 7 ) 
350 FOR J=l TO 100\NEXT 
360 !#l,H9$,V9$,H5$, 
370 !#l,G9$,R9$, 
380 GOSUB 730\ !\ ! 
390 GOSUB 10 20\ ! \ ! 
400 GOSUB 880 
410 !\!"PATTERN COMPUTATIONS IN PROGRESS " 
420 GOSUB 1160 
430 P=O 
440 T=O 
450 FOR L=l TO M6 
460 FOR K=l TO N2 
470 FOR M=l TO N3 
480 IF P=O THEN 510 
490 IF F(K,M) =l THEN !Ill," ",ELSE !/ll,C$, 
500 GOTO 520 
5 1 0 I F F ( K 'M) = 1 THEN ! fJ 1 ' c $ , EL s E !fl 1 I "II 

520 NEXT M 
530 FOR Q=l TO 50\NEXT Q 
540 11/l,R9$,L9$, 
550 FOR Q=l TO 50\NEXT Q 
560 NEX T K Listi11g 1 co11ti111•l'rl 011 µage 516 
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Usti11g 1 co t1! it1u ed : 

5 70 NEXT L 
580 T = T+l\ IF T=M5 THEN 620 
5 9 0 F 0 R J =l T0 N 3 \ ! fl 1 ' II ' \ NE x T J \ !Ill ' M 9 $ 'II 

600 FOR J=l TO M6*N2\FOR Q:l TO 25\NEXT Q 
610 !fll,N9$,\NEXT J\GO TO 45 0 
620 P =P+J 
630 IF P =2 THEN 680 
640 FOR J = l TO (M5 -l )*N3\!lll,B9$, \ NEXT \ !lll,M9$, 
6 5 0 V 5 $ = E 9 $ + CHR $ ( 3 0 ) +CHR$ ( 9 ) \ ! 11 1 , V 5 $ , 
6 6 0 FOR J = 1 T0 5 \ ! II 1 , L 9 $ , \ NEXT \ ! 111 , V 9 $ , 
6 70 GOTO 440 
6 8 0 ! Ill , R 9 $, L 9 $ , GB$ , 
6 9 0 ! ff l , V 5 $ , HS $ , 
700 FOR J=l TO 2\!lll, L9$, \NEXT 
710 FI LL 3529,184\F ILL 3569,184 \REM RESTORE LL LI MIT 
720 END 
730 REM SUB TO I NPU T A-MATR I X ELEMENTS 
7 4 0 ! CHR $ ( 1 1 ) 
750 ! "TIE-UP ROWS ARE NUMBERED FROM BOTTOM TO TOP."\!\! 
7 6 0 ! "TYPE '1 ' FOR THREAD UP ; TYPE '0' FOR THREAD DOWN . "\ ! \ ! 
7 7 0 t " T I E - UP : " \ ! 
780 FOR J=l TO N4 
7 9 0 'TAB ( l 0) ' II COLUMN "' %12 I 'J 
800 FOR l = l TO Nl 

11 118 1 0 'TAB ( 2 0 ) ' ROW " I %2 I ' I I • II I 

8 2 0 A$= l NCHAR$ ( 0 ) \ ! A$ \A ( I , J ) =VAL ( A$ ) 
8 3 0 IF A ( I , J) = 1 THEN 8 5 0 
8 4 0 IF A ( I I J) < >0 THEN 8 l 0 
850 NEXT !\! 
860 NEXT J 
870 RETURN 

BBQ REM SUB TO INPU T B -MATR!X ELEMEN TS 

B 9 0 ! CHR $ ( 1 1 ) 

900 ! " TREADL ING COLUMNS ARE NUMBERED FROM LEFT TO R IGHT."\!\! 

9 l 0 ! II TREAOL I NG : "\ 1 

9 2 0 ! 11 WH I CH THREAD IS UP IN " 

930 FOR l=l TO N2 

11 119 4 a 1r AB ( 2 3 ) , ROW " , %2 1 , 1 , " ? , 

950 T5$ = 1NCHAR$(0)\ !T 5$\T5= VAL ( T5$) 
960 IF TS<l THEN 940 
9 7 0 IF T 5 >N4 THEN 9 4 0 

980 FOR J=l TO N4 
990 IF J=T5 THEN B(l,J) = l ELSE B( l,J)=O 
1 000 NEXTJ\NEXTI 
1010 RETURN 
1020 REM SUB TO INPUT E-MA TRJX ELEMENTS 
1 0 3 0 ! CHR $ ( l l ) 

111040 !"THREADING ROWS AR E NUMBERED FROM BOTTOM TO TOP. \ !\ ! 
1 0 5 0 ! " THREAD I NG : II \ ! 

111 0 6 0 ' "WH I CH THREAD I S UP I N , 

1070 FOR J=l TO N3 
1080 !TAB(23) , 11 COLUMN ", %21,J,"? ", 
l 0 9 0 T 6 $ = I NCHAR $ ( 0 ) \ ! T6 $ \ T6 =VA L ( T 6 $ ) 
1100 IF T6<1 THEN 1080 
1 110 IF T6>Nl THEN 1080 
11 2 0 .FOR I = 1 TO Nl 
1130 IF I=T 6 THEN E(I,J) = l ELSE E(l,J)=O 
114 0 NEXT 1\NEXT J 
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Listing 1 co11ti1med: 

1 1 50 RET UR N 
1 1 6 0 RE M SUB TO COMPUTE PATT ERN 
1 1 7 0 F OR 1= 1 TO Nl 
118 0 F OR J~l TO N4 
11 90 IF A(I, J )=O THEN 1280 
1 200 FOR K =l TO N2 
12 1 0 I F B ( K,J )=D THEN 1270 
1 220 FOR M: l TO N3 
12 3 0 IF E ( I , M) = 0 THEN 1 2 6 0 
1 240 F(K,M)=B( K, J)*A(I,J)*E ( I,M ) 
125 0 IF F(K , M)=l THEN F(K,M) =l ELSE F{K,M)=D 
1 2 6 0 NEXT M 
1270 NEXT K 
128 0 NEXT J 
12 9 0 NEX T I 
13 0 0 RETURN 

BYTE Clearance Sale 
The Installation of new microcomputer systems at BYTE allows us to sell some of our old 

equipment. The items for sale have been used for varying lengths of time, but are all in 
working order rexcept as noted). All units are sold as is. Prices are FOB Peterborough, New 
Hampshire. 

Three high-performance word-processing subsystems for use with a microcomputer, 
each consist ing of a: 

Scion Screenspllt ter memory-mapped S- I 00-bus video-display board 

Scion parallel-port keyboard 

Scion Wordsmlth text-editing software 

Ball Corporation green-phosphor video monitor. The units are all in excellent 
condit ion. 
Price: s1200 each, S3000 takes all three . 

Shaffstall EDl7700 phototypesetter f loppy-disk interface for use with Compu­
graphic Editwriter-series typesetting equipment, including standard ASCII translation soft­
ware. (This device reads and writes phototypesetter disks with textual data transmitted or 
received th rough a serial RS-232C fink.) Excellent condition. 
Price: S8500. 

Pensee Pascal M lcroenglne computer system, including UCSD Pascal ver­
sion 3.0, 16-bit microprocessor, two Shugart BOOR single-density 8-inch f loppy-disk drives, 
and two RS-232C serial ports. Good condition. 
Price: S2000. 

For more information, contaa: 
Jon Swanson at BYTE Publications Inc., 70 Main St., 

Peterborough, NH 03458. 
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Figure 3: Sample outputs of a fine-thread pattern produced by 
the WEA VE program. Both fron t and back patterns are shown . 
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Text co11ti11ued from page 514 : 

resolution capability prompted me to rewrite the pro­
gram. This article demonstrates the results. Weavers who 
have seen the outputs have been amazed at the ease and 
accuracy with which weaving could be simulated by the 
microcomputer. 

North Star BASIC Program 
WEAVE begins with FILL statements that disable the 

line length limitation of North Star BASIC. This dis­
abling is necessary to prevent BASIC from inserting car­
riage returns at unwanted locations. Since you will want 
to print many more than 132 characters without a car­
riage return, North Star BASIC's maximum line length of 
132 is not enough. 

The FILL statements shown apply to a copy of North 
Star BASIC that has been relocated to memory address 
0000. Because the program uses so much memory for the 
storage of matrix elements, it is not feasible to locate 
BASIC any higher in memory. In my Processor Techno­
logy Sol computer, I use a DOS (disk operating system) 
that has been relocated to hexadecimal FOOO to get it out 
of the contiguous user-memory area. 

Weavers are amazed at how 
accurately weaving can be 

simulated by a microcomputer. 

The program is written around the use of a Diablo 1650 
printer. The Escape sequences defined in lines 250 
through 270 are used for the various carriage and paper 
movements required by the program. 

Both the treadling (B-matrix) and the threading 
(E-matrix) are normally elemental building blocks that 
are repeated many times in the generation of the woven 
material. These elemental blocks carry all the informa­
tion required to completely define the resulting pattern. 
WEAVE requires the user to input only one such block, 
but the resulting printout can contain as many repetitions 
of each as desired by changing the variables MS and M6. 

Line 170 of the program permits the user to select either 
a fine or a coarse weaving pattern corresponding to the 
use of fine or coarse threads on the loom. Fine patterns 
are created with the". " character, while coarse ones use 
the "'"'. In both cases, the horizontal and vertical incre­
mental spacings for the Oiablo are set to appropriate 
values. Examples of both fine (figure 3) and coarse (figure 
1) patterns accompany this article. As you can see, the 
program will first print out the pattern as it will appear 
on the front side of the material, then print the back side 
pattern. 

The final pattern is computed in the four nested 
FOR ... NEXT loops in lines 1170 through 1290. In the 
printout (lines 430 through 670), the variable P defines 
whether the front side or the back side is to be printed. 
The back side is, of course, simply the negative of the 
front side . 



Conclusion 
It is important to relocate BASIC to an address as low 

as possible in memory to provide maximum room for the 
matrices used in WEAVE. Even at a load address of 0000 
you will find yourself bumping in to the end of memory 
when you attempt to run very complex patterns. In 
weaving books you will find complex patterns involving 
combinations of input matrices as large, for example, as 8 
by 8 (for tie-up), 8 by 330 (for threading) and 8 by 150 
(for treadling). With one byte for each element in these 
matrices as well as one byte for each element of the result­
ing pattern matrix, you would need more than 53 K bytes 
just for the matrix elements. 

In a way, this problem points up a significant limita­
tion of BASIC. Each matrix element involved in WEAVE 
can have only one of two possible values: 1 or 0. But a 
full 8-bit byte is required to store each element because 
BASIC cannot easily treat data at the bit level. Although 
it is beyond my ability, writing WEAVE in machine 
language would allow the program to handle much larger 
and more intricate patterns.• 

Additional Notes 

A-Matrix 
The A-matrix is called the tie-up by weavers. 
It is usua//y, but not always, a square matrix. 
It can be 4 by 4, 6 by 6, 8 by 8, 10 by 10, 12 by 12, 16 by 

16,or any other size depending only upon the number of har­
nesses on the loom . 

It is usual, but not necessary, for half the threads in each 
column of the matrix to be "up '' and the other half "down." 
"Up" in the program is indicated by a 1, while "down" is in­
dicated by a 0. 

B-Matrix 
The B-matrU: is called tile foot treadling by weavers. 
The treadling is very flexible and may actually be changed 

by the weaver in the course of the weaving process merely by 
changing the pattern of his foot motions. However, he will 
norma.lly decide on a treadling pattern (or a succession of 
such patterns) before starting to weave so as to be able to 
predict the resiilting design in the woven material. 

The B-matri.x will always have the same number of col­
umns as the A-matrix. 

Tlie treadling is nom1ally a repetition of elemental blocks 
or a repetition of a sequence of such blocks. 

E-Matrix 
The £-matrix is called the threading pattern by weavers. 
It represents the configuration of threads implemented on 

the loom, and it cannot be easily altered during the wea-.iing 
process. 

The E-matri.::c contains the same number of rows as the 
A-matrix and, like the B-matrix, may be made up of 
repetitive blocks or a repetitive sequence of blocks. 
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any pro1m1m requ iring disk acc.:ss. 

•	 No h«itcl seek time, no motor startup time. 
no moving pans. 

• Standard 256K brci:s of storage expandable 
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back up. 
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Turn Your Apple II into 

a Storage Oscilloscope 


Capture "impossible" signals with an intelligent scope. 

(la) 

s1I 
c 

- V; 
_1 

Vo 

(le) 

Figure 1: The sampling concept. Figure 1a 
show s a simple arra ngen1ent for sampling. 
Figures 1b and Ic compare tire results of 
sampling at high a11d low rates . Sampling 
at a rate less than twice the frequency of 
the input signal (figure le) produces a type 
of error call!!d aliasing. 
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With some simple additional hard­
ware and software, an Apple II 
microcomputer can func tion as a 
storage-type oscilloscope ideally 
suited for transient, low-frequency 
signal display. An Apple II provides 
reasonably high-resolution graphics 
(160 by 280 pixels on high-resolu tion 
graphics page 1) and can be easily 
equipped with a Mountain Computer 
A I D + DI A board, an ana log-to­
digital and digital-to-analog con­
verter. 

If you have ever tried to display a 
transient, low-frequency signal on a 
standard osci lloscope, you know the 
meaning of frus tration . Often 
(assuming you can even trigger on the 
signal of interest) it may recur only 
once every five seconds or so, far too 
infrequently for you to view the 
trace; or you may want to observe 
the events that occur just prior to the 
trigger event- a rather difficult task 
using a conventional oscilloscope. 

Sampling Theory 
The application described here is a 

sampling system; that is, the input 
signal is sampled at regular interva ls . 

It is therefore prone to the pitfalls of 
such an approach. Figure 1 illustrates 
the concept of a sampling system. As 
switch 51 toggles on and off at a rate 
of f the sampling frequency of the 0 , 

system, capacitor C stores the sample 
result between sampling times. As 
long as the sampling frequency is 
greater than twice the highest fre­
quency component of the input sig­
nal, the output of the sys tem is rep­
resentative of the input (see figure 
lb). For engineers in the crowd this 
might sound familiar; it is called the 
Nyquist criterion. 

You may wonder what happens if 
there are frequency components in V; 
greater than the sampling rate . This 
situation is illustrated in figure le, 
where a sinusoidal signaJ is sampled. 
T he result is a signal resembling the 
input wavesliape; however, the out­
put frequency of the waveform is 
much less than the input signal. This 
effect is called aliasing . Just as a per­
son would use an alias to disguise 
identity , so in a sampling system the 
input signal has its frequency dis­
guised. 

To minimi.ze aliasing, an antialias­
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Figure 2: Sclrematic diagram for connecting the 6522 versatile i11te1face adapter to the 
A pple Jl's b11s. 

ing filter is usually inserted at the in­ off frequency in order to max1m1ze 
put to the switch to ensure that the the usable input frequency range. 
frequency componen ts of the input An alternate approach is to use no 
signal are restrained to the Nyquist antialiasing fil ter at all. The maj or re­
rate . Antialiasing filters are simply qu irement for this method is knowl­
low-pass filters that have very steep edge of the input signal. If it is known 
trans itions from pass band to the cut- that the input signal is well behaved 

and contains negligib le components 
in the aliasing range, the sampling 
system will accurately represent the 
input signal. On the other hand, if the 
input signal is periodic, the aliasing 
effect can be used to advantage to 
display a signal that would normally 
require a much higher sampling rate . 
This effect is used in sampling 
oscilloscopes w here very-high-fre ­
quency signals can be displayed by 
aliasing the signal down to within the 
bandwidth of the display electronics. 

Hardware 
Besides the Apple II equipped with 

a Mountain Computer A I D + DI A 
board, this application uses a 6522 
VIA (versat ile interface adapter) 
timer. The timer is used to generate 
interrupts at regular (sampling) inter­
vals. In figure 2, connection of the 
timer to the Apple II 's bus is illus­
trated. The main problem to be 
solved is the proper synchronization 
of the 6522 clock and the Apple II 's 
device-select pulses. This is achieved 
with two one-shot multivibrators. 

The 6522 has 16 addressable 
registers to control 2 timers, 2 l!O 
(input / output) ports, and 4 control 
lines (see description of the 6522 VIA 
in Rockwell 's R6500 Ha rdware Man­
ual, pages 6-1 through 6-33). For this 
applicationr timer 1 is configured for 
continuous-interrupt mode. This in­
terrupt is used to signal the moment 
an input sample must be taken. 

The Mountain Computer board is 
used to perform an 8-bit analog-to­
digital conversion of an input signal 
over an input-voltage range of - 5 to 
+s volts (V). The actual conversion 
requires about 10 microseconds ('1s), 
so it is possible to measure 16 input 
signals (th rough a built-in input 
multiplexer) in less than 200 µs. An 
input channel is read by accessing its 
address twice. The first read ing starts 
the data conversion, the second reads 
the converted result. 

Software 
Three programs are used for this 

application: Scope, Trace, and Ad­
code (see listing 1}. Scope is an Apple­
soft BASIC program that controls the 
overall operation of the oscilloscope. 
Adcode and Trace are 6502 assembly-
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Circle 238 on Inquiry card. 

listing 1: Tire storage-oscilloscope programs for the Apple 11. The Scope control pro­
gram (listing la), written in Applesoft BASIC, accepts single-letter input commands to 
set up the interrupt-handling routine and display the signal with t}1e proper scales. 
Listing lb is an assembly-language program called Adcode, rised to set up timer 1 of tile 
6522 versatile interface adapter to generate interrupts at regular intervals and to handle 
interrupts as they are generated. Tlie assembly-language program Trace (listing le) is 
first used to scale the input data from the Adcode routine arrd then display it on high­
resolution graphics page 1. 

Listing la 

L~1~·rsc OPE 

7 !l$ • CHRS (~) : RH CT>IL -D 
12 PRl No OSr"SLO~O ~IY:OOE . OOJO" : R£'< L.J~O ~~SE" PRG'< S 
I) P. INT DSr "8LO~D rR.\CE.06JO " 
18 rl~E • ?RTR\ • ~: L.llL. \ • !: ~ OS • " A" 
19 RE"I GET SLJr MU~BER POR 'tHE \/0 CARD 

20 l NP'H "SL.OT IU'IB ER FOR ~/0 "1S L. 1"r 

JO l p SL~ r ( l THE N co·ro 20 

40 I F S L~ r > ~ THE N Go r e 20 

50 GOSU~ 155 

90 ?n lNT " Il'fP'iJ r i: O't11'1\ A~ O.. 

100 GE r 1\ $ 
1 10 PRI NT ~ S 
120 l F AS • · 11• TH E ~ GOSUB 300: RE" m:LP 
110 I!' AS • "'1" TH E~ G~SUB 400: RE~ S'~ Ee P 
1 4 0 l F AS • •s• THEN G~SUB 500: R E~ S£T"r INGS 
ISO t f AS s • p n 'rH E S G'JSUS 500: RE"l'I PR ETR IG 
ISO [F AS • "L" fH C~ GOSU9 700: RE~ LF.V£L. 
170 I P AS • " R" TH EN GQSUB 800: RE~ RU~ 

115 I F AS • "M" 'fH E >I G~S UB 1500: RE"I >I OOE S£·r 
1 ~0 lP AS • •c• TH E>I GQSUB 25 5: RE~ CHA N~EL. 

IS5 [f AS • " £" THE N c oro 200 : EUD 
t90 corn !)O: RE~ L.J OP 
200 END : R E~ SERVI C E END COOl'1 AND 
255 I~Ptl1 "RECOROl ~G C H.l\ NN~ L " ; CHAN\ : RE>I S£R lllC £ C H~NH £ L. : 01 0 
2~0 [~ C H~N\ > 15 rNEN co r e 255 
270 IF C H~N\ < 0 l'H EN GO'TO 255 
290 POX£ t~39l , S L.~T ' 16 + CHAN\: R£TURN 
)0 0 T EU : R£~ SERlll C P. H£LP CM 0 
305 PR !HT " H•H EL. P , 'l"•S'<f EEP r!M E, P•P RCTR I GGE R" 
Hn PR I N'r " L•L.EVU, S•SE'l'f!NGS, R•R ECOR D" 
) l 5 PR rnT " M•MODE 
n o PR I "T " T , P, L . ~ ARE F OLL.IY~ ED OY .\RGU ~ EITT" RF.our.gr• 
lJO PR I~T • EtHER 2 . 5 ro 100 0 POR T" 
HO PR I NT • 0 TO 25 5 ron p• 
JSO PR INT " S , C, Oft J\ F OR ... 
355 PR itlT • l TO 254 r oo L. " 
160 PR INT " FOLLOWED BY • ~R • FOii S L. J P£ " 
170 RETURN 
40 0 INPUT "s-IEEP T I MF. " : Trr< E: REM SERVI CE Tl~t C0'1MAND 
HO l F Tl"E. ( 2 . 5 TH EN co·r o ~ 00 
4iO I P T IME > 1000 THE N Goro 400 
430 T IM E • T IME • 50 
4 ~0 PO KE l~l95 , INT C(Tl >I E I ?.5~ - I NT (TI ME I 156)) • ?. 5 ~ + . OS) ' SG~ 1·rt..i£ I 25~1 
450 POKe 1 6196 , I~T CT IME I 1~~ 1 
~HiO RETURN 
500 T EX T : RE>I S ETT I~CS Ot S PL~Y 

510 PR I ~T "SW EEP • ', f 't! ME I 50 ) 
51~ PRINT • p RET'R [ C• ",.PRTiU 
520 PR I NT "TRI G L V<. • " ,L.V<.\, PO LS 
550 RET U R ~ 
r,oo Itl l'"H "P RETR IGCER- " :PR'rn l 
610 !P PRTll \ ( 0 ·rH EN Cor o 700 
f,20 I F PRTR l > 2 5 5 TH EN GO TO 70 0 
64 0 PO Kt 16392 ,PRTR \: R E.~ S•Vl: Pl! ETR !GC ER 
550 R£ 'rURN 
700 I ~PIJ't " T!UCG&R LEVU • :LVLl : UE."1 S&A Vt ~ E LE VEL. : MO 
710 I P L VL \ ( l TH EN co-ro 70 0 
720 I F LVL. \ ) 254 THEN co ro 700 
725 POKE lfi394 . Lvt. 
730 I NPUT " POLARITY( • I - ) • • , PO LS 
740 l P POL. S • •+" TH EN GOTO 110 
750 lF PO L.$ • " - " THEN GOTO 78 0 
760 ~OT O 730: RElt OT HERWI S E LOO P 
770 PO KE 15655 , 0: RETUR~ 

780 PO KE 16~5~ ,l 2 8 : R&TURN 
BOO HGll : R£~ SERVICE R U~ CMD 
802 HCOLOR • 7: HPLcrr 0 , 0: CALL ~2 4 54 
S05 Ir T I~ C • 0 THEN GOTO 890 
a20 ::osue 1700 
BJO GOS UB 1400 
940 l F PEEK (161 90) • 0 'rHE ~ coro 675 
860 ff PCEK ( - t 6J B4) , 12 8 T~ E" coro 1000 
870 GOT O 84 o 
875 GOSUB 11 00 
880 [ r ~ [)$ = " S" Tll £ S RETUR N 
est GoTo er,o 
890 P RINr "NO S './ EE P 5ET": co~ua 400: co·r o BOO 
100 0 P0KE 4937 4 , 64: Rl:M TURS OP f rnT&Il RUP r 
1010 RETURN 
l1 00 PR i tlT "D1S P1.J\Yl~G . SWEE P• ". Tl~ £ I 50 : RC~ D!'5 Pt.AY ~TOR£0 D~T~ 
1170 ;:ALL 20480: RE~ S'AEEP I.IN& 
1290 IP P~TR • ~ TKEN COTO 1120 
l 300 H~O L.OR• \ 
!HO HPLOT PR.iH, 0T)AATH, 159: R E~ MA>I P ETR ! GC EI\ 
1120 L1 • !ST (159 - S • LVU / ll) : R E~ r;c Au : LE V"t l. 
1llO HPL.<>r I. t.1 'N) 2% , LI 
1350 [ F :.tOS • " S "' rHE:N Rf.:TUR:.I : RE"f. C H~CK FOR S!NGl.'E'. STE P 

1 )GO ~OSUtli l400 

l )7Q RETURN 
l 400 P.Jl<t. l'ili55, O: ~£... R&!~ &T i:o ur~n:ll 
1 ~ 05 CA LL 1 1ns ~ 1 R E~ [N l'r INT::R RUPT 
l~OI) IH:'i IP '1. 0 DE• :ONrINU:J U5 , 00 W r ·~ ,\[f f'OH TR lCG~:R ")tt P"f:-rn I C'~t . 
1407 I f MO$ • " C" TllES G~SUB lSQO 
1410 P RI ~T " WA!t! llC f'OO Tll ! C~£R" 
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Listing 1 co11ti1wed: 

!US POK< LS 19ry , IH: Ro·~ SET F,~OY 
U.20 RETUilN 
1500 f s P11·1 " 	 l •lGl..E: '.:i, CONr INU)ll'i ..... • AU1'0 A .. ; '10$: l~tTUnN 

>O O POKo 1.;392 , 0: ~JKE l~Hl.128: Ro~ S£T p~£r•l!C• O ·\~D r~IG >·• 
t;,!Q PRTR .,,.. "J 
1,20 RETURN 
1•)99 R£"1 PlJI I'-4 HOR o\. D VE~i \Xl3 
1700 !i.C Ol.')it • I): f'OR [ • 'l r:> 240 5T~ P 20 
17l0 HPl.·Ji I. IS 9 r:> t, ISo 
t jl 2-0 NE Xi I 
17JO FOR 1 • 0 r:> 1~9 'i T~P l5 
1740 11 PLOr o. I ro ] , l ; N~Xr I 
!HO MPl.·JT o.eo r" 7 , 8l: RETJRN 

Listing lb 
SOUR':E PILE: "~ ~JOI'.! 
0000: I '"H:'i IS "'~ u:r::.:HRUPr :a t"lVtO:E p.i:.~:q l\ '1 ro 
OOQO: l BE USED lo/!rtt "1Jmirq , H\Ro..'hR~·~ ~D-DA BO'<AO 
OOOJ: 1 :sr~1·~uPri \RE Ce NC~\T~O iY \ ~S22 rr~£ [~ ~Llr 
OJOJ: 

JOOQ: ~llE:N "~ IN r-.::RRUPr XCURS TH~ OF:~ rntD AD 

0000: Crt.tt..NNE:L I'l RE-'D ,._ ,~n 57".lRf.D , ., rHt: S'T'JR<\GL \Rf..\;.,~;\\'.
r, . 

OOQ~: 1 rr He.\OY t:i o .~~ ~£-\0 1... ""UKS . 
0000: 0 [f' ~L: \OY t" HE:-.1 D'\'t \ IS COP4f11lU•\l.~Y ';,f)F(£D t~ "~Jl\Y 

0000 : 9 tr THE [flP'J; 0.0.T \ l'i ~SOYP. no TRl::Grn L£V':L 
00~0: IQ ' rH£~ rtt£ \D l)~T\ IS WR! rn:~ l~ro ~RR •\'; 1'11.Y Fl]il 
ooory, !I rHE ~ltl'1 BE"R OP CUA.RAO:'rE;l~!=l 1~01 :Ai':O -\Y i~C PR~TR !GJP.~ 

00 1JO ~ ll M':lUNt". 
ODDQ: 11 ~1:c E •LL THE O·\T\ [3 COLL~c·rEO . R£,DY . 't'Rl:> ~~D \N ltH~~~~L 
OOOQ: 1.: "iO F'T ::ouur ~R 4~E. l t;QO!:O. Tm: Tl '1 £R l ( "ilr'::aR'IJ?r JS 
0000• 15 ru~~rr.:o if""f' ro a,,t..Lr'J•_,1 F.\ST U'tlE~ 7H~OLJGHPlJi 

1)001'}: ) ~ " C::>U~IT J • IN'Dl:An::; T'IE'. '.i r\rtl P.JI"'r :Jf O\T\ 
0000: 17 t:OIJI\ i'~S 
0000 : 1> tr-:P'Ji':i '\RE.: 
0000: l ~EADY l~D C ':/\J;;S RE \ OY ro s r\RT 
0000: 20 TR !C I ~'0lf;A1'ES 7R I~f;R L.tV€l. 
0001: 21 MAX:: N'T E NOt~A r:r.s PRETR IGG£tt LE:VE L 
000~; 22 nc L' [~D!.~n:s ·rtME~ l r~nRRU?r 1'!ME 
0000: 21 rlCH' ttl ~YrE or Tl~ER I 
0000: 24 POL [NOIC:/\TE~ 'rR!GG~ P:>L• RITY 
ODDO: 2S OIN L Hl\N~fEL OP ,vo BDl'\llD ro HE\O 
OOQO: 2(, 
0000; 27 .>UrPJ .:' '1 A.RE": 
0000 : 28 • REAM t:IDI ~ATP.S ,~ ,!~~ JI l.L O~TA l S COLLtC r~o 
0000: 29 ARR~H SMR~S T!JE 2Sf, D~T·' 8YrES C'J l.Ll:CTED 
0000 : 30 
Q)l'f': )I CR':)>.H $:))PF 

ClPE: )2 !RQ,O.L S1Jri; 
COD~: n TI C L $C004 
C OOS: H 1' JCH SC005 
O:OO!l: lS. ACR SC006 
':ODD: 3~ I F il s:ooo 
COO£: 37 !ER SC'OO~ 
OOCO: 38 l ~ ftN s:o 
oat.a: )9 INTD!5 $ 0 
0000: 40 

~Exr OBJECT P!L'. •W~E rs ~oc oor.. OSJO 
4000: 01 0RG s4noo 
•1000: ;;=:: Dll i:;t 42 Sl \RT JMP l ~li 

400 1: 4C E9 41 '1. 1 J"1P TN IT2 
006: 41 
~ oor,: ~5 - USE~ A~rER Bl~ ~U~F~~s 

40 0'·: .;~ 

400'i: H RE~DY 03 15390 Rt~DY ISOlCAMR 
40 07: 48 • 0- "l ~T RE~OY. na- 'IP.,OY 
4007: 49 TRIG OS l I ol9l TH 1CeRREO l'•OlCATQR 
40 )0: so ~ - ~~T T rcr:~rtLO, 121L ~rG~!!!l£D 
4008 : 51 ~JIX '.:>lr O<; J l~ln PRETR tGGEii '~ ou•lT 
4Qn 9: 57. : llNL OS I 1~191 5L~r · l~+CH~~~~L 
4 00\: 51 TR LVI. DS I l~J94 TRlCG~R LEVEi. 0-255 
4 000: 5 -4 1"1C LI\. OS I 16]95 T! ~ ER V'LUI 
400C: 55 r!C H·\ DS I t<;HS Tl~ER V'LUE Ill 
40 00: 5~ • 
4000: S? •\ RRJIY2 OS l 6)97 
4 100: SB 
4100: DO 59 SM PLf orB SQO LEMP S.!\V'f: \ RE\ roR S~"PLE 
419E :OO ~O COUH~ OFB son COU '1 T ro END or s'~PL£ 
410f:OO >l <:OU'1t l ors $On 1%55 CYCLING l.OOP'.:OUNnR 
411 a: oo r,z PJI.. Dril SOD 1 li'iSt; TRIG P?L·\RlTY 
Hll: 6 t.VE P:>L, $130• -VE rR JG~-
4l l I: 00 '•4 l SD l DPd $00 l <;<;S 'I I i..IOTt;AT"=S ~E,OY FOR T~fG 
4112 : 00 '\5 IND) Df"B soo f~H£1H~·\ L RE<\~Y nlD!'::AI"OR 
0\1l) :09 6S >i•XCNl l}F~ soo [ SVERTE:D "'!AX :au~~ r 
4114 : 67 
4 l 14' l'iB • r ~r ?: RRUP'r $ER VIC£ 
O U: <;9 
411 '1: 81\ 0 l 'Iii ) v fX•\ GET x \NO y 
4 1! 5: u 11 PH\ \ND !i l\Vf: ON s·r~cK 

'116:9B n i 'i.\. -~ SJ\V~O !" 'DOR S4 5 
., l l.,: -4 9 73 P il\ 
41 IB:•D !lO CO 7·1 LO~ EF'R C'-T fl.'C 
"11a : I0 OJ 75 BPI. ~N RETURN lt NU:' TI MER I l,T,RAU Pr 
HlO :O ~ ?<; •SL 
•.1ll~ ~ J00) 77 g~ I ' l~TX IF TJ"'!.l t:.os-r 
4120:-4C C9 4l 78 t s rw J~ ? RT t I :JrHE~1,., 1li E. R !::T\JH N 

41 <J:~O 04 0::0 19 1srx 1.1'• l'lCL t~ E5 t::T T I "'i t:R FL'G 
"121'): eo E: r Sh "tP'L E 
412~ :U 09 40 8l L OX '...: HN L CET Cll-\N'll:': L 
4 ll.9:aD 80 :o 82 LO" sco,o. x -.;r. r 'li•\"1Pt.~ 

~l2C :£ ' ~) IOP 
4ll0: E~ 84 NOP 
O l 2E : E~ BS ' OP WAI r FOR C DN!/;:'.l.fS ffHl TO P [IHSH 
H2 F :o 8'\ NO P 
4ll0:EA A' 1? 
4Jll:~DSO 0 88 l.D • sco~o . x <;F:"T O'\T\ 
41) 4 :90 00 oil 89 ST \ 5"1P~£ Sf\V~ ~·'Of\ Llro.T:::R 
4117 : 90 
41 n: 91 • au: !'P RE:"ov POR DA.T.\ coa.u:c: ·rrot.r 
"117~.:...o or; 40 ?2 LO' ~£~DY 
"\ l~: 00 01 9l 8NE: [-..li'V CONT [F RE.ADY 

Listing 1 co11ti1rned on page 524 

SUPE~BRAIN II 


lntertec Data Systems' new 
SuperBrain 11 has all the 
features of the former 
SuperBrain, plus: 
·Impress ive Graphics capabll ity 
• Below-1he-line descenders and 

reverse video 
· Fasler, enhanced d isk operating 
system 

· Banery ope ra1ed real-time clock 
· Microsoh Basic at no ext ra 
charge 

• 	 SUPERBRAIN II Jr. . . $1,895 
350K Disk - 64K RAM 

• 	 SUPERBRAIN II OD ... $2,275 
700K Oisk-64K RAM 

• 	 SUPERBRAIN 11 SD ... $2,655 
1.5 MB Oisk-64K RAM 
10 MB HARD DISK .. . $2,995 

(Includes 	Interface Cable) 
List Cos1 

• STARGRAPH ..$3,890 S Call 
Inc ludes 350K Disk-64K RAM. 

Emulates Tektron ix' "' 40 '1O 
Graph ics Term inal, 

Supports SAS -Graph and all 
Tek tronix Plot 10 Sof-twa re 

All Micro Prou'1 Software 
50% Off List 

List Cost 
WordStar. . s 495 s 257 
Mai l Merge . s 150 s 78 
CalcStar . . s 295 s 153 

Ca11 for Similar Discounts on 
Other Micro Lines & Printers 

90 Day Money Back Guarantee • 
120 Day Extended Warranty" " 

Ordering Information: Money Or· 
de rs, Cashier Checks or Bank 
Wir~s Welcome. Personal or Com · 
pany Checks , a llow 15 days to 
clear. Surface Freight Standard 
F.0.8 . O rigin. Inclu de your te le· 
phone number . No COD 's, please. 
Prices are subject to change 
wi th out notice . Order desk hours 
are 9 to 5 CST . 

CALL OR WRITE 
(214) 931 -9069 

~TSTAR M1cRo 
16990 Dallas Parkway • Su ite 151 

Dallas. Texas 75248 
·11.1 .....n., .. r .. ,..1 

O-!J"ll " "'!:Ua•a'.i1 l ' ..,..I ··£·•~ ·-.:1v ..... .,,,, 
~ ~-. ...111 ... 

:;-.anllta.." , • 11 .. ,.,,., ... 1 T·,.~ •• 

t;~~~.:....• " • 11><H'f•••I 
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Circle 184 on Inqui ry card . 

CHOOSE... 

An Apple Desk 

A compad Bi·Leve1 desk ideal for the Apple com­
puter system. Thi 42" >< 29 V. " desk comes with a 
shelf to hold two App le disk dri\•es. The top shelf for 
your TV or monitor and manuals can a lso have an 
optiona l paper slot to accomodate a printer. lt is 
shown he re with the o ptional Corvis shelf whic h will 
hold one Corvis disk dri ve. The Corvis shell is .wail­
able on th e 52" x 29Yl' ' version ol the App le desk. 

A Universal Micro Desk 

The Universal Micro desk accommodates the -100 
type microcomputers. The desk is .1V.l il,1 bl c in lou r 
sizes: 17.75 inc h, 19.06 inch, and 20. 75 inch wid e 
openings wilh 24 inch front-to-rear moun ting space. 
The iour1 h size is,, 20. 75 inch wide opening with ,\ 
26.50 inc h front-to-reJr mount ing space. 

A Mini Rack 

.-:::-: . '!o>_ 

Mini racks .rnd mini micro racks h.we stan dard vent · 
ing, able cul outs a nd adju slab1e RETMA r.1 ils. 
Choose a stand alone ba or a 48" , 60". o r 72" desk 
model in ,1 variely of co lors ,rnd wood tones. A 
cu tom rack is avai lab le for lhe Cromemco . 

A Printer Stand 

The Univ,·rsal printer stand fit s lhc: 

Centronics 700'> Oiablo 1600's & 2300's 
Dec LA 34 T.I. 8 10 & 820 

EC Spimvri t" Okida ta limline 
l<"M Siegle r JOO's Anadex 9500"s 

De livcr1· in days on mosl s1ytes in stoc ~ . DNlers 
inquiries inviled. 

ELECTRONIC S':tSTEMS 
FURNITURE 

COMF'AN':t 

17129 S. Ki n9sv iew Ave nu e 
Carson. California 90746 
Telephone: (213)538-9601 
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Listing 1 continued: 

it 1 ')t';: (,: C9 q 94 J ~P RT! l OT JH:<Hll 5 E £ x1r 

~I H' ' 
 9' 
•1 I1 F : 9(, CH £C~ If INT~~ N~LLY ~E \ DY 
1HlP :..\ D 12 97 l~U LOA [S02 

H~Lr" O lj.:: n Bf:O t ro2 J : J ~ r S"MRf. ~QRf. I P N"li' 

~ l 44: ~':) :1u~:i.: IP s Cnl\L r R !CEil RED 

41•4;•n 07 \ 0 t O:J LD • TRtC 

•:147:00 .; 5 l 0\ :uE 1·1:0 1 <;T'JR£ 01\T ~ IP 7'.AtG 
41~ 10?. iE~ ff R£• DY <.'nR 'fR !G 

.:; 1 ~ ·J: .\[} !l H ! o~ LO • 1"01 

4 1 4~ . 1n <O to ~ ~~ I I'4 ro: J~~p t p Rt•OY 

4 \ '-~ :-\D !~ 4 I lo~ LD• rn ~ H£C K P ~L•Airv 


<15 ! : FO l 0 l Qf, d£0 INT O~ J:J~P IF .ve 

'115): A.0 OD 4 l 10 7 LO• SA~ PLE CH£C K PO~ IS Pr ) rR !G 

-111 ~di ! CD Oh 40 l 08 CMP r~ LVL 


4159:90 11 l 09 ac: rn ro2 

ti 1Sli : 1\ 9 ~o l l a ttHO~ LD• Vin 

r.tSO:l!D II 4l \ \l S 'rA I'D \ 'lET IJP I ~D! CAMll 


~I ~O : 4:; 92 4 \ ! 12 J~P 1~ro2 


4 l ~): ·\l) OD 41 lll t~TO~ LI>• $\~PL~ 


4 t<;G •=a 0' 40 l 1 ~ =MP r q LVL 

·:! >9: 90 PO t 1s SC~ t• ro~ CHi:r.K POI! ISPr<rRIG 

4l ~B de B2 !1 +5 l•P 1~ro2 OtHt.R:;J 5E =0ITT1•rn£ 

al 'i!:: " 117 . CHECK r~ I GC .. R Lt. V'E L 

<'; 1 ~£: ~ .!\O 10 H 11 B ttHCX: LOI\ P~L :n;;cx PJ L 

H71: 10 Qg l \ 9 8PL INTOD J•P If +v£ 

41 7]:~0 OD 4 l 1 20 LO~ :?AM?t..f. 

it 1 7'i i: D o~ rn 121 : MP r~LVL CHECK POR - VE: Tq IG 

4179: 90 OB l l 2 ace !!HOE JU •P IF ,RIG 

417~, 4: B~ 4 l 12 ) JMP lNT02 

4 \ ?E: '\D OD H 1 2~ tnO!> LD~ S ~'iPLf. .:: H~ CK FOR +ve TR re 

4 lSl : C D ~, 40 l 25 CMP rRLl'L 

'.1 34 ! 90 'r l 26 BCC [N T02 JU~P l~ NOT T~!C 

419~: \ Q eo 127 t sr oE LD' ISS O 

4131: BD 0 40 l 28 s ·r" TR IG t ~OICAT~ T R !GJ,£q EO 

4 l 9• ! 4: B< 41 129 l•P INT 02 

HBt: 'D 0£ 4 l 130 INTO! LO• COU ' T 

419 : CD l) 41 tJ l ~ MP .., 1,x.:~n 

4 l 9(: 0 19 l )l BCC INT O!~ JtJ"'P IP PRETR !G OO P.:E 

419');A9 ~o l ]} M O
LO• 
~l 9S:BO 07 10 !H S TA TRI C ZER O auPFERS 

419q,gD 06 40 \ )5 S T.\ RF.~DY 


4 19~ ! 50 OE 4! I l~ ST,, COUHf 

4 l \ I: SD 11 ~ l lJ7 5 rA I ~~D! 

<11 ,\ ~: 30 l l 4 l 1)3 stA !"-~02 


41.\7:•\q : o \ )9 WA J(~TD! S 


111 \ 9: .SD Do ~o 1 40 s·r,, 1£ ~ D! 5 A~LE !NT'i:RRUPTS 

~ 1.\C ; ~ ·.: C9 41 1 4 \ l ~ P Tl! 

•1 1·\ t" : Et: OE 4 ; 1 11~ I NfO! \ W C COUNt P:J tNt ·r o NcXT 'lTORE L".lC A.T ION 
·3 I., 2 ~AD or H 1 4] INT 02 LOA CO UN T l 
4H5:A8 144 r• Y 
41~-·~I) o~ o\O 145 C ~P ~AXC Nf 
'11~9: 90 o~ l·lr, BCC l<HOJ JUMP I f" No·r g ~O UGli 

~H :A9 ~o 10 LOA J $~ 0 
4B O : ~O l l 4 1 ! U s t~ 1 ~ 02 5£7 SE. T UP l~Dt:A'l'OR 

•l l CO:•\ D o~ ~I T 1N r o 1 LOA Pl. F. C~T 5A~Pl£ 
4 1 : J : 99 (Jj 40 1 a · ~'STi\ ARRAYi,Y S .\VF. C\T~ IS ARMY 
4.l Cf,: EE: Of • l l S I INC COUtl1" 1 ! NC STO.~ E pj]Nf':R 
,, l C9: 68 l 5], arn PL~ 


'.! ':A ~ 1\ 8 I SJ nY RP.S TORE REGI S TERS 

~ lCS: liB l S4 PLA 

4!CC:.\A 155 r\X 
0i lCD:A.) 45 I >G LOA S•15 RESTORE ~cc 


~ 1.: r : ..JO IS? RTJ 

4D Q: l>O . 

·1100: 18 \;9 t •IT S E! 

41 0 1 : A9 4l 160 I.DA I< I NT'lRV 

4 1 )):80 rF Ol 161 "S·u. IHQ\H 3 ET UI' INfo~R UPT VC: Ct OR 

4 ! Olj,: ~9 l~ I ~2 LDA l > INrSR V 

4!~9:0D PE OJ 16] s ·t ,\ rno~L 

Hail ,,9 00 t.D~ 1~0 St'r UP USER SUPPERS
1 "~" 


·• 0
•1l OD : 80 OG l~S S f.\ RE-\DY 

,.1 !:O: 80 Qf 41 l~ ~ Sn COUr11"1 

4l;:J:9U o.: ~ l 167 ST.\ com~T 


·l E 6 :9D 07 ·ID 1fia 5 r~ 1'l1 [G 

41':9: A9 0 0 169 I' Ir 2 LO~ 10 0 

.: 1;:o,1~ \ 70 C L.:: 

•l;:c,m 06 40 171 SBC ~~XC Nr 


II ~ !: ~·: 80 l) •\I in Si~ '1~XC~l s~v~ WVE:HtE:D Pl!ETR !G 

·~ H'' 2: l 7l 

~IP 2: A.9 GO l 7f, LO~ I SCO SET UP ~CR 


·lo t ?•1: SD D~ co 17 5 Si'.\ r..CR 

•tn : 'o Od -10 11~ L O~ T \ C L• SET UP r!~ER 


·\ !F~: i:IO 04 ca \ 77 3TI\ Tl CL 

4FD: •\O IJC ~o 118 L O~ r !C H' 

.: 200, ~o 05 :a 179 :;r.\ T l CH 

4201:~9 ~n \90 LO' r i..,:?.:s F;N.\BL~ I~1"~RRUPrs 


•1205: 'JD 0£ c o 1a 1 5Tr\ ! ER 

·l208: DB 1 92 . LC 

•l09 ! 58 1 8 1 C L! 
•\~Of\: r.o I 64 nts ... :;ucc~.,sru-t. ~5SE:~li Lt : NO cAAORS 

COQ.ij 1\ CR •tO OO •\RRA Y2 4009 Cij IL ~ \ OE CO UNT 
410f CO LI~ r I CODE tf:R COD O [FR 41 1. l IND\ 
4 1 l l [~D l 4H9 1' I1' 2 4100 !N IT H8E ttnol 
•H f 1~ rot' 41" 2 l • 1"02 ~v::o INTO) 41 SB l>IT O• 
~p:,1 t • ro• .\l 'iE l'HOC 4 ! 7£ INT QD 4t e.ri tl'tT OE 

40 !STOIS co t"l";:N •H 14 1Nr5 RV 4\ 20 t~T\ol 
412} l ~TX 411P l~~ y OlPF IRO.•H O)FE IR Q•L 
~ ll l "4.,1\XC ~ l !\Or.IS MXC NT 41\0 POL 4006 RE.•DY 
HC9 R't'f l noo S •~ f'LE ? ~OflO ST.\ Ai c oos tlCH 
400C ncn~ C OIH TlCL 4008 TICL~ 4007 l"R!G 
400~ r LVL 



Circle 331 on Inquiry card. 

Listing 1 continued: 
4~ [~ T)[S ~Q ['117~: .~ ~ 1rt: [ it ;t. OJPf t'lQ\o1 

?'100? s: re..nr 4oor, E.\D'l ~ 007 rR!G 101}/3 "\AXC:Nr 

•10 ?9 CH~L 400·\ TRLVL ' OOd T l: L' <•l ~C TIC~' 


1000 /;RR"\Y2 •1100 ~·\ ~Pt.r. 41 Jt COU•H' 4 PJ f ()tJ~H l 

H l 0 PJL ~I 11 lNDl 4112 '"'02 < l l ) ~'X: Nl 


411 li; l~7''illV ~120 ,~ ... un t ~rx 4llF 'lrV 

us0 l'ro' 111i;1 t"llrO!l 4 1 r•E E'1iO: 11 7£ l~HOD 


~ 11:~ r 'J ror. •'!!BE: [""11'0l ' I \f IHr OI \ ~ lH.2 1·n-02 

'tt :o I'1iDl 111C9 R'l'll 4100 t~ii 4i':q 1·1trz 

r:::oo.: ricL coos rt ~ CO~~ ~:R COJD fFR 

CllO~ [i:R 


Listing le 
0000: r..s·r :>~: 


oono, :u;r; PROCq ·\"'I 1J 'H.:"> rm;: \PPLf.';DPT H:G'i 

1)000: l~':SOC.'\Jfl ii G~l\Pll r::: SURROUr!i·~ E<:; l''J D~'5Pt..f\Y 


aOrJl'J: rnE ~urp·J-:- !if ·rm: ·•E:o.;,01 ·•: ~T , GE 1F ·rnr ;cove P~o~nv< 


00 00: 'S rHE: l"''P•J ·r3 TIJ rH =~ p~~R \"!: ,\RE: 

0000: 'i t . h'RR'\'1'2-rUE: ,\RR\Y I~ WIE C H r H:C:: \ /'J D•\7:\ !'i Si');;;:;:i) 


0000: ., av rHE: t'-IT~ 1 tRur1 r ·1£!lV t•:E !\-Ju:-:~~ ~: 


onoo: g 1:. COU"lf t - fHE: OfFSF.:T t'ltD lt.llR",Y 2 P':Jt•{ii:f:'.; j".J rH£ 

0000: 9 f'rn:S't B'!tt; o r ·rHE L>\ ST q~:ORDLr~G 


IJOM: 10 rKE ~urPJ:J .\RE' 

0000: 11 1. '\RR:\Y2-:"1H:: 2'5J ·J~t.UE:<; Qf Ae:t~~tY2 ;.;u: S..::" l'\t.::o r , F' Ir rm: l :t :'l l l [ :iiH 

000) : 12 H~~ S-:'A£C.:~ l. 

0000: ll l. ARR •\Yl-\ SDll'T':D ~RMV 1F ARR \Y2 V\LU!:S SORTP.0 

0000: 141 FDR V~:trt:::hL Dt'<'iPLo\'I' rm rHI:: 29-:l<l'i!'l HI '£3 3':R£r. 

0000: 15 J . A 0151'L~V 1f THE RE:: o:rn;;n D·\T.\ 0, n;: APP~i. 5C~E E~ 


0000: l ~ 


0000: 11 ~&~eq ~ L to~~r~~ 


0000: I e • 

00 00: !9 :n '.\ESQ!..U"T IO~ GR'\P''i l.:: ROUT r-.iE S 

000 0: 20 

,rs1.1i.: 21 HLI~ E J SPSH l.['-1~ 1,.;iqr r -:: 

P~S 1 : 22 ·t~L':"H ~ U :if'~57 P ·:>"i I r I O ·~ I>J ;" 


OOE~: 2J ~ET~~OL ~OU SE~ :utOUfl .}'{f~ L)r.F\rl ') 'il 

000?: 2t, 

lOJO: 25 • C:01J1\T::'i- ron \JUPf'£RS. lt-:' ·\CY: OO'E 

000~: 26 

·100:>: 7,7 AR!lAYl EOU 5400'> 

H OF: I.El C~IJ'H l EOU SH or 

0000: 29 

0000 : JO • 

0000: ll • s·r,RT OF P~e>•R .\'I 


0000: 12 

OA-JE:.t:;T ·p !LF; N°\"1E IS 'T'R •\":E:. OOJO 


500~: )l 0RC SSOOO 

5000 : ~: 01 s l 1'I J'IP <;T\RT 

SOOJ: lS ' ~S~R BUf f E~S 


5003: OD J6 :TR DPS $00 x COORD COUHE~ 


~OD~: 00 37 c rn l :Jfa SOD tS'P'J: Dl\T•\ l'-'DEX 

SOrlS:fF 36 ·\RllJ\ YI OFI.\ $PP S·\VE •\R.E:r\ F'OR Ol D o~ r,\ 

500G: 39 OS 255 

5105:00 11. 0 IJ UTL l OFB $00 !>C V OUTPUT 

5106:00 •l I ~UT.\ om soo t ~ ptJ'r ro 01 vr DR 


5107'110 OF H 4Z ST\Ri LO/\ cou,r1 'JET o~ To\ r~ o=:x 


51 0, : 80 04 51 H ST>\ CTlll r,Avr. ?OR i~D~XtSC Q~j\ 


5100:.\0 05 50 ·~ •1 t..O>.. /\R~A 't l 

Sl lO:C9 rF ~s c~ p ISH CH~CK f'OR ~ tRSi rt~E THRU 

:iot t 2; f"O 12 4~ SEQ C l.R EP 3Yf~ •~F .CL~~R 


5114:\9 10 41 STl LD~ IQO 

5116: 9'.l O< So 19 S'rA CT~ l ER O : JU·~ :i':'.:ll 


5! 19: 20 80 51 ~9 JSR CAL: AD.l lJS T r~ P'J: O.\T·\ 

SllC:20 41 51 50 LQ O P JSR ffi ,\SE £:lASE o~o L') >IE 

51lF:20 60 Sl SL JSR OR~.< ORi'\'.,' m:w L[lo{E ';;i:G 

5122:~0 OJ 50 52 LO~ CTR CE.i OUTP!JT pr r-4. 

5!;15: C9 n· SJ CMP 12 55 If NOl' P~lNl'I:IG ro L~ ST ~vrc: 


5127:9-0 f) 54 6CC LJOP L::lOP 


5l l9:11E O•l 50 S5 RTS t t.DX CTR l !~CH P'ltNt 

5ll:::AC OJ 50 S~ LO '!' r:TR CE "t ~LD D~T~ PJ CtlHR 

512P:BO OD 40 S~ LO~ ~RR~Y2 , X 


5112:99 OS 50 55 s·r,\ ARR\Y l ,Y 


5135:50 59 Ri'S 

Sl 16; 1110 • C L~>\R \ RRA '!' 

51 3(.: .\7. f P 6 .LR Ll>X !SPF SE'T UP l.~OP COi.HiT 

SllB : A9 00 ~2 LO~ ion 

513,,,90 OS 50 r,3 CLRL P ST' ARR\ YI• l( ZERfJ ~RR\ Y 

51 JO:CA 6~ DEX P'J l.J-.IT TO 11£XT t..:J.c:A.t[J ~ 

5llt:DO f ,\ 1\5 BNE CLRLP 

51 40: 4::: 14 51 <;r, J~P STI RETURS1 ro MA!N LPH'.: 


SIB: ~1 • €R~SE OLD ~l ~~ 


5141 :.\9 7~ 6S ElgSE t.D·\ IL 21 SET \'lfl[ re 

5H5:'5 E~ r,9 ST;\ st·r lr::o t. 

51~1:~f. O) 50 10 LOX c rR 

Stl.l.\:AO 00 71 LOY ISDQ H~O Y REG 

51 ~ ~ :~D 05 SO 72 LO~ RMVI. X G~ r fl.li.T \ 


Sl~~:W 51 ~4 71 JSR HPLOT 

5152:~r. 01 sn 7•1 LOX CN 

51 55:£8 75 t•x POl:-IT ·ro ~EX.L D'\T.\ PJ-l'Jk" 


51%:9C OS SO 1r, LOY .\RR1\Y! , X GP.T ~T~ 


5159,SA 17 rx' 

St5•:Ai no 18 LOX 7..£110 x ru:c 

515:: 20 J.\ P5 19 J$n OR.1\ 1.°" LI'JE RT'i 

S 1 Sf': ~O 00 nTS 

;1 -;o, 8l ., OR ,\ '~ ~:;: LI ~H:·.4 

St'.iO:li.9 oa 8'2 OR ·'\r'I LO:, 10 

Sl~2:13~ £~ e1 STA SE1' 1iCOl. 

510,::~E O•: S~ a~ t.OX CT~ l 

5l67:~C: Ol SO SS LDY C rR RE:.\D'!' TO c;A vi-: N~~'ll AS !')LO 

s1~,,qo oo 40 S'\ LO" !\RR.A.V2 , X ~f:T •t.; !)~T~ 

5!~0 :99 05 50 67 Sil\ ARR Yl.Y s·r RE ti.S OL D 


5110:~0 00 80 LOY 1~0 


SL 7'?: >.E nl SJ 09 LOX C1'A ar.:r CU:\RENT py:; 


5175: 2~ 57 f ~ 90 JSR llPL~r 


517S: ~E 04 50 91 r~.:: c·rr1 1 Pl) i~l' ro NF:X T [NPtJT :i'fr!: 

Sl?a: ~ E [}to 50 92 l.PX CTR I PO[~~ T3 NEXT iYr~ 


Sl1E·~C OD ~ ~ 9J LOY •\RRA V2 , X ~f:r !IEXi 00.T\ 

Sl '9 l: E!: OJ 5n 9~ c~c C'rR P] Crfi"' rJ NEXT P) !:i it' I•'H~ 


51S<:AD 01 sn 9S t.DJ\ ·r• GET X COORO 


SI ~1: ·\ 2 00 1<; LOX 110 

5159: 20 H f5 7 JSR HLI' 

Sil ~c ~Ilia 99 RTS 

5180: 99 CAL:Ui... •\l'E: lS!l- ') • ( IN~Ji 0'\T' ) 111 


Listing 1 continued on page 526 


Call for MTI'slate 

price reductions. 


Ask about our"OEO"discounts.. 

VISA and MuterCard orders acc&pted. 


MTIVIDEO TERMINALS Price 

VT 100 DEC•cOl>e ......... ... ...... .......... S 1595 

VT 18X Po"o~al Comp~ olng Option 2395 

VT 101 DE Cscopc , .. , ..... ................... . 11 95 

VT 131 DECscope ................... .... ..... . 1745 

VT 132 DECscope, 1995 

AD M JA (dumb te<minal) ................ . 595 

ADM 5 [dumb with vi•u•I attribute<) 645 

ADM 3 1 [1wo pag• buffe r} .. .. ........ , .. 1095 

AOM 21 [fu ll cdi1ir>g/vl•ual auribu1esl 690 

AOM 32 (ergonomic ADM 311.... ...... . 

AO ~ 36 W EC .v51em iorm inalL..... .. 

ADM 42 (8·pogebuffor available) .. .. .. 

Tl 940 (high perfo1mance, l ·P•!JO l>ufforl 1650 

Hazehine E1p rl1 ....... ....... ..... .... ....... .. . 575 

Holel1l110 Execut i,·e 80 Modol :m ..... 1:>.45 

HalOlt ine Execu tive 80 >Modol 30 •..... 1695 

l-lazcl1 ine 1500 !dumb 10rminal l ....... 825 


GRAPHICS TEIU!INALS 
VT 125 IOEC ReGIS firm varel..... ..... 3280 

VT 100 (Tektronix 40 10 emulation) 3250 

ADM JA !Tekironix 4010 omula 1lon) 1795 

AOM 5 11 kcronix 4010 emulallM] 1S45 

VT 100 w/T I 8 10 plot. [T~k troni~ emuJ 5920 


300 BAUD T ELEPRINTERS 
LA 34-AA DECwriter IV .......... .. ,.... 1095 

Di ablo 630 RO !le11 er qualilv l. .......... 2295 

Dioblo 630 KSR !letter quali•vl......... . 2695 

Tr 743 !portable 1hermol p1in1erl...... 1190 

Tl 745 fparo.lbullt·in couplerl. ... ....... 1485 

T l 765 fpo rL/buhble/lri couplcrl...... 2595 


600 BA D TEL EPRINTERS 
Epson MX·BO. 645 

Tl 825 KSR impact .. ......... , 1570 

TJ 825 KSR pkg,...... ........ . 1795 


1200 BAUD TELEPRINTERS 
Ep1on MX· 100..... ............................. 895 

LA 120 RA [<eceive 011lv l.................. 2095 

LA 120 AA DEC writer 111.............. .... 2295 

LA 100 RO luuc1prin1ur ... ................. 1937 

LA 12·A (port./modem!co~plerl ....... 2840 

Tl 783 lponoble 1h<lrmal prin••rl .. ..... 16<15 

Tl 795 (por~/hudt·i n coupler!.......... . nrn 

Tl 787 (po n./in1ernol modeml... 2595 

Tl 8 10 RO ;mpoc1 ............. 1545 

Tl 8 10 RO pkg,........ ........... ... ....... ..... 1795 

Tl 820 RO impact .......... ,.................. 1850 

Tl 820 RO pkg. .. .. .... .......................... 2025 

Tl 820 KSR ;mpact .. ...... ... .. .. ...... ... ... 2025 

Tl 820 KSR pk g. ... .... .. ............. 2 195 

Lellr.Siegler 310 btillauic ....... ............ 1 9~5 


2-!00 BAUD 
Ootoprnducts M 200 (2<100 bou<JI ...... 2910 


DATAPRODUCTS LINE PRINTER 
B 300 l300 lpm Bond Prin1erl .. .......... 5455 

B 600 (600 lpm Band Printer I..... 6930 

B 1000 11000 lpm Band Prin1e<I ..... .. 11 330 

BP 1500 (1500 lpm Bond Prinrnrl ....... 19700 

(Co ntrollers ilV.nll.oble fo t most minis & micros) 


ACO STIC COUP LER. 
AlJ A242· A (300 boud or<g,) ............. 242 

A/J 247 1300 boud or;g.I ................... 3 15 

V&dlc VA J dl 3 (300/1200 orig,) ...... , 845 


Il lODEMS 
GDC 103AJ 1300 ooud 0•111.... ........ .. 395 

GDC 202SfT (1200 boud 8 Ill...... .. 565 

VA 3213 (Be ll 2l 2·A comp.I .. ,.. ,.... ... 825 

VA 3451 !orig.Ions.. 1riple modeml.... . 8ll5 

VA 3455 (1200 boud 01;g./om.I......... 770 

VA 2450 ( Be ll 201 comp.I ......... ....... 725 

VA 103 (300baud modemphonel...... 235 


*'PleA$e can i o r quo1at ion. 

ApplkationsSpecialists & 00 tributors 
Cc;imputerTerminals. Peripherals & Systems 


New York: 

516/ 621-6200, 2121767-0677, 5181449-5959 


Outside N.Y, .: 800/ 61,5-65.10 

New Jersey: 201/227-5552 


Ohio: 2161464-6688 
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Listing 1 continued: 	 approximately 8 kilohertz (kHz), 
which leaves about SO percent of the 

5180: ion • ::i.:.\U~G FOR THL or · ~ PL;\V processor time for execution of the
5130, 10 l Ci\L: £Q'i 
SlBD : .\~ 04 50 1oi LOX CTRl POIN T rl ~ T\ RT 'lP tH'P J r OAn Scope program.

Sl9 0 :AO 00 I 03 lDV 15 00 L)OP 2 sr; T"{JoliE:i 

5192:BD OD 40 l Or\ LO ~Pt LO• Mft.\ Y2 , X -;r:r O•T\ 	 Scope is an Applesoft BASIC pro­
5 195:8D 0 5 51 105 s·r,, OUT.\ SET UP f' Oll c:u: 
s l 99; 20 C9 St t o~ JSR O< Vtl DIV gy IJ gram that provides a method for 
5\99:20 ~9 S \ 107 JSR MUL'r3 >Wl f RP.'iUL t' ."Jy ~ 

5<9E::l0 n >I 1oa J SR 0( Vl altering the controls of the display. It 
Sl •\ l : AD or. s l \09 LOA O!J i' ·\ GET ~E"lA!"lOE;A 

5lA 4:C9 Q7 1 10 Cl1P I D7 	 provides for input of certain func­
51\1;:90 OJ I ll dCC CAC.: l 
5i 1-\ R: t E 05 5 1 ll 2 [ ~ ~ OIJTl.I l~C R O~TPU r tions by way of single-letter com ­

51>.0: JO I ll CAL~ l 5 EC 

51 .\ C :A9 9F l l 4 LD• l l 5 9 'J. Ui' tn i\ ~T ne·; ut.T FR:)'< 159 mands: 

51 \ E:W 0 5 5 1 115 SBC ourL ! 

5181: 9tl OD 40 l l6 STA ARqA V2, X 

51~ 4: EB 11 7 [ ~X 


5155: SB ll e OL Y T: (sweep-time setting) indicates the 
519 1; :00 D.\ t 19 SNE i. ) OPl L•)Qp 255 r [~EG 
H98: 60 l 20 ns number of milliseconds (ms) per 
')!S9 : 98 12\ ~Ul.T S rv., 
>L<l•\ : 48 l 22 PflA ~"II': 't -J~ :S T\CK 	 horizontal display division ; 
SldB : i\D OJ \ 2 l LO Y 10 ) S ET UP l. 3 0P : ouH r 

51 D: OE OS 5t lH "tiUL T l. ·\ SL :JUT LI llllULT BV 2 
 ranges from 2.5 to 1000 ms/ div i­
5LCO : O£ or, 5\ I 25 •\ S I. Jur .\ ~UlT BV 7 

SCC) : ae l 26 DEY DF.:CR l.111P O::OU~·H sion. 

SLC~: 00 n 127 ~Nf! " ULTL 

51C6: &8 L28 PLA Gf.T P: 	 (pretrigger amount) a number be­y 


51C7 : A8 L2 ~ rA Y RES TORE 

5\CS: 60 l JO r-tTS tween 0 and 255 that indicates the 
5LC9: ll\ Oi VE Dt-: l\Y ll 
51C9 : • 9 00 \ 3l O[Vl J 100 l.F.RO RE:SUL·r 	 number of samples to be displayedL!.l' 
5LC8 : 30 05 5\ l)) ST•\ o un1 before the trigger event occurs .St CE: ..o or, 5\ \H LO• OUT\ cE·r 0\ VI DE~O 


51Dl:C9 S2 l 35 CMP 1 l JO C ()'l1P \ JH: AG " [NS r 10 ° 1 l 
 l: (level and slope) a number be­5101: 90 Of: ll~ sec DI Vl JU ~ P II' <I J O 

5105: AO 06 5L 137 LO"- oun 
 tween 1 and 254 that indicates the5lD8 : )6 l JB 5 EC 

5\09: <:9 02 l J9 SSC I t JO SIJd'f f<A.O:'r llO r"~ L'IPr 
 level and slope at which the trig­
s1oa : ~o a~ 51 140 HA 01rn 

5lDt:A9 1 A 14 l LOA 11 0 
 ger occurs (the slope is either + or51€0: SD 05 51 \42 "irA OU rL I 511.VF: P'\ R7 ar RE't UL r 

5lE3: 98 14 ] D!Vl r v• 
 - , to indicate which way the in ­
5L~ 4 : 4 8 144 PHh 

5 1':5: AD 00 145 I.DY 100 
 put singal should pass through the
51€7: J8 146 O! V l S EC 


$I LD OUT~ INP•JT
5le8 : AD 06 t 47 .. CET 	 level to indica te a trigger).
5u:a :c:~ oo l 4~ :Mr ll 1 C H E~ K er OEVt 0£•1D rol s~~ t t 


51 £0 : 90 08 149 ecc DIV) E:X[ r t• DCV<l l 5 : (set tings) a display of the present

5l~F:E9 OD ! ~o "1il C ll J 

Slf 1, eo o~ s l \ SL ST" OUT~ sweep time, pretrigger amount,

$lf 4: C8 1 52 [NV 

BP\. ·

Sin: 98 1 s~ O[ V) T Y/\ 

sirs: l O I' a l5J DCV 2 \Lll A'r'5 J IJM,P 	 trigger level, and polarity. 

CLC5u;·s: l B 1 55 H: 	(help) provides a list of commands 
5lf' 9: 60 05 SL 156 i\D': OUTL! .\DO LOO P COUNT ro RES ULT 

SIFC: BD 05 St l57 S T\ OUrLl SAVf. Rt:~UlT 
 and a brief description of each. 
5Ln : 6ll 1 58 nA A&:J TOHE Y RF. G 
5200:!\8 l 59 T'-Y R: 	 (run) starts the recording process.
sio 1 : 60 J 60 RTS 
5202; l"il 1.51 ON 	 M: (mode) allows the selection of a 
••• SUCCESS FUL ~SSE~ HLY : NO ERROHS 	 variety of triggering modes, in­

cluding continuous, automatic, 
5005 ARRA Y! 4000 ARR/\Y2 S l M ChLCl 5 1 90 CA L: 
51 36 C LR 51 ]~ C l.Rl. P 4 l0f COUNfL soo1 cm and 	 single sweep. (Continuous 
S0 04 CTR] 51£ 3 I)( Vl 5lC9 Dl Vl1 5lf. 7 OCV 2 
5!f7 Of V) 5160 DR~·~ SL 4 J ERASE f5 J ~ HL! ~ mode will display the contents of 
f' 457 >IPLO r 51 n L'lO P l 51 l C L•.)OP 51 ~9 ~uue 
SIBO ~ ULT!. SI 06 OUT/\ S LOS OUTLl ?St 29 R'rS l the storage buffer as it is fil led; no 

£ 4 SETHCOL s11 4 s r l 5107 S 'rART attempt is made to trigger on the 
input signal. Automatic mode will 
attempt to trigger on the inpu t 

language routines for interrupt han­ to read converted analog data and signal and display the data using 
dling and graphics display functions , store it in a 256-byte array (Array2). the pretrigger information; once 
respechvely. Start of the data-record period is in­ another trigger occurs, the process 

The Adcode program has two en­ dicated by the Ready indicator byte. is automatically repeated. In the 
try points. You call the routine com­ Once this byte is set to hexadecimal single-sweep mode, only one trig­
mencing at the label Start to initialize 80, the interrupt routine will store gered recording of the input data 
buffers used by the interrupt subrou ­ converted data in Array2 on future will be made and displayed; the 
tine and set up the interrupt vector interrupts until the input signal program then returns to input 
and all registers controlling the opera­ satisfies the trigger requirements . command mode. ) 
tion of timer 1. The label Intserv in­ When the trigger occurs, more data is C: (channel ) allows the user to 
dicates the start of the interrupt­ stored in the array to allow display of change the selection of the input 
service routine . This is the point to the data following the trigger. This is A I D channel for recording; the 
which program control eventually done by collecting a number of data user can select from channels 0 to 
passes when an interrupt occurs. A points equal to 256 minus the pretrig­ 15. 
flowchart for this program is shown ger count. E: (end ) will end execution of the 
in figure 3; key labels are indicated. This interrupt-service routine Scope program, returning control 

The overall purpose of Adcode is allows a maximum sampling rate of to the Applesoft monitor. 
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6522 
INTSRV 

SAVE 
REGISTERS 

IN TX 

READ AID 

CHANNEL 


SAVE DATA 
FOR L ATER 
I N SAMPLE 

l lND2 IND I CATES 
T HAT ENOUGH PRE­
T RIGGER DATA HAS 
BEEN STORE:O I 

(IND I INDICATES THAT 
INP UT HAS BEEN BELOW 
OR ABOVE TR IGGER 
LEVEL OE PENOI NG ON 
SLOPE I 

INTOC 

NO 

SET TRIGGER 
IN DICATOR 

IN TY 

YES 

YES 

YES 

SE T IND2 

INT03 

SAVE SAMPLE 
INDEXEO LISI NG 
STORE PO INTER 

INCREMENT 
STORE PO INTER 

NO 

NO 

NO 

r----1 
I POST
I TR IGGER I 
I COUNT I 
I < POST 

TRIGGER IL ____ _J 

NO YES 

SET I ND 1 
INOICATOR 

ZERO 
INDIC ATORS 

DISABLE 
INTE RRUPTS 

RESTORE 
REGI STERS 

RETURN 

NO 

YES 

IN TOIA 

INCREMENT POST 
TRIGGER COUNT 

Figure 3: Flowchart of the interrupt-service routine within Adcode (see listing lb), This rm; tine stores data in Array2 until tire trigger 
conditions are met and the post-trigger samples are accumulated. 
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Figure 4: Examples of pri11ted output of the Scope program (t/1e same image is seen 011 
tl1e Apple /l's sc reen). Tl1 e vert ical diuisions along tlie left side of tlre disp lay reµrese11t 1 
volt per divis ion . Tire /1 orizontal scale is indicated 011 the text line of tire display. 
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When the RU command is given 
and automatic mode has been 
selected, the timer is se t and enabled, 
and the message WAITING FOR 
TRIGGER appears on the screen. 
The ready indicator is also set, allow­
ing the ln tserv routine to star t storing 
converted data and look for a trigger 
at the appropriate ti me . If. during the 
recording process, any key of the 
Apple keyboard is depressed, control 
is passed back to the command por­
tion of the program to allow decoding 
of the character en tered. When the 
recording cycle is finished , the ready 
indicator is reset, and the message 
DISPLAYING SWEEP = xx is dis­

played on the video disp lay. The 
number xx is the horizon tal ti me-scale 
factor in milliseconds per division. 
Contro l now passes to the Trace sub­
routine. 

The other commands are processed 
in a straightforward fashion. The first 
action performed by the Trace sub­
ro utine is sca ling of the input data for 
display w ithin the 160 vertical div i­
sions of the Apple's screen. Since the 
da ta can have one of 256 levels and 
the display screen is only 160 pixels 
high, the input data must be appro­
priately scaled for d isp lay. The T race 
program uses two 256-byte data buf­
fers, one contain ing the data just 
recorded and the other containing the 
da ta la t displayed. Applesoh graph­
ics subroutines are called to erase the 
old data on the screen and display the 
newly acquired data on a point-by­
point bas is. Once all 255 lines have 
been d rawn on the screen, control 
passes back to the Scope con trol pro­
gra m. 

Jt is possib le to wri te an Applesoft 
BASIC program to scale and d isplay 
the data; however, display of a single 
trace would take several seconds. 
T his assembly-language version takes 
less than a second to trace the stored 
waveform on the Apple's monitor_ 

Application 
The Apple II storage oscilloscope is 

best suited for display of low-fre­
q uency, transient signals . To use the 
program, s imply enter RUN 
SCOPE. Scope will be loaded and it , 
in turn, will load the object files fo r 
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Micromint will put both a 

computer developmentsystem 


and an OEM dedicated controller 

in the palm of your hand 


for only $195. 


The MICROMINT Z8 BASIC 
COMPUTER/CONTROLLER board repre­
sents a milestone in microcomputer prlce­
performance. It is cheap enough to be 
programmed directly in a high level lan­
guage, and efficient enough to be battery 
operated if required. The entire computer 
Is 4" by 4112' ' and Includes a tlny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two parallel 
ports, plus a variety of other features. Us­
ing a powerful za microcomputer chip and 
Z6132 4K X 8 RAM, the Z8 BASIC 
COMPUTER/CONTROLLER board is com­
pletely self-contained and optimized tor 
use as a dedicated controller. The uni t is 
assembled and tested and comes with 
over 200 pages of documentation . 
The price, in single quantity, a tiny $195. • 
Optional power supply 
( + 5, +12 and -12V) $35. 
Please include $4 lor shipping and handl ing. 

·earl Mlcromlnt for quantity pric ing 

ZS MICROCOMPUTER 
•On board tiny BASIC interpreter. 
•Parallel and serial 1/0 ports. 
•6 Interrupts. 

RS-232 CONNECTOR 
•Just attach a CRT terminal and Immediately write 
control programs in BASIC. 

4K BYTES OF RAM 


• Z6132 4K X 8 low power quasi-static 
RAM. EPROM pin compatible. 


SWITCH SELECTABLE BAUD RATES 

•110·9600 BPS. 

FULLY EXPANDABLE 
•Data and address buses available for 124K memory 

and 1/0 expansion. 
• 2 onboard parallel ports. 
• 7.3728MHZ crystal for last control operations. 

JUMPER SELECTABLE MEMORY OPTIONS 
•4K RAM, 2716 or 2732 EPROM operation. 

LOW POWER 
•Consumesonly1 Y2 WATTS at +5, +12 
and ·12V {optional power supply available). 

To Order: 
Call Toll Free 
1·800·645-3479 

For Information Call 
1·516-374·6793 

MICROMINT INC . 
917 Midway 
Woodmere . N.Y. 11598 

Circle 307 on Inquiry card. 

As featured in Byte Magazine, July, August, 1981. 
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VEYTEC, INC. 
 "NfW" DIABLO 620 SPI PRINTtRS 
R[([IV[ ONLY 

STANDARD RS-232C $1150AUTHORIZED DIABLO DISTRIBUTOR fl'ic:tured Below) 

011\BLO 630 fRINTCRS 
STANDARD R102 ERIAL RO $1995 

TANDARD Rl04 SERIAL RO 
(Includes Word Processing Opt) $2 I 70 
STANDARD KJOll ERJAL KSR 
(Include Word Process ing Opt) $2370 

DIABLO 630 API PRINTERS 
Rt:CEIV[ ONLY 

STA OARD IEEE INTERFACE $1750 
CENTRO ICS PARALLEL INTERFACE $1750 
STANDARD RS-232C $1750 

DIABLO PRINT\\111[[LS 
PLASTIC $ 5.90 ea 
US 88 CtlARACTER METAL $42.00 ea 
US 96 CtlARACTER METAL $48.00 ca 

DlABLO RIBBONS 0 · 12 Doienl DIA.BLO RJBBONS 

301980 -04 HYTYPE II $4 .00 ea $3.75 ea 38002 HYTYPE I MIS $3.50 ea $3 .JO ea 
40980 HYTYPE II $4.00 ea $3. 75 ea 8Rl077 UNIVERSAL $6.30 ea $5.50 ea 
38000 ti YTYPE I $3.50 ea $3.10 ea 24650-02 MATRIX $7. 75 ea $7.00 ea 

942 E. Fairlane Avenue· P.O. Box 13947 •Orlando, Florida 32809 • Phone 305-859-7340 
Inside Florida 800-432-9205 • Outside Florida 800-327-9744 

listing 2: Sample execution of tlie Scope 
program. 

JRUN SCOP~ 
SLOT NU BER FOR AID ~ 

RJ;CORDI NG CHANNEL l 
1 PUT 	 COHMA/10 
p 
PRE Tfl l Gum- I I <) 
INPUT COMMAND 
L 
WIGGER LEVEL 165 
POl.AR ! TYC • I - J 
l PUT COMl'IAND 
1 
SWEEP T ! ME J 
IN PUT CO MnANO 
H 
H• HELP.T •S~EEP T l"E.P • PRETRIGGER 
l • lEVEL.S•ScTl ! NGS.R•RECORD 
1"1 • 1'10DE 
1.P.L.M AR E FOLLO WED SY ARGUErlEtll l•EGUEST 

r.tTER 	~-5 TO l~vo FOR T 

0 TO ~55 ~OR P 

S. C+ 	 OR A FOR M 
• 0 :?54 FOFf L 

FOLLOWED 8\' • OR - FOR SLOP~ 


INPUT C011M.OND 


•
S [NGLE S. COll(NUOUS [. AUTO A A 
rul'u1 	 CDMl'l'AP'40 

s 
SWEEP" J 
fl'~E TRl G = I l•' 
IH IG t..•.11.,.1: 16:; 
lNPUT 	 CO!"!r"lilN D 

"Atl I :G 1- 0"1 rr.1rGG£ 
DlSPLA\lNG. S wEEP• J 

the two 6502 assembly-language pro ­
grams, Adcode and Trace . Listing 2 
shows a sample run of the Scope pro­
gram. Examples of the display are 
shown in figure 4. 

Further Improvements 
The major advantage of the system 

is the software triggering. You can 
make trigger-point determination as 
complex as necessary. It is possible, 
For instance, to arrange a trigger at a 
sudden peak or trough of the input 
signal simply by saving two previous 
samples and indicating a trigger when 
the last data point is larger or smaller 
than the present sample and the sec­
ond-to-las t point. With some soft ­
ware changes, you can also store 
more than 256 bytes of information, 
allowing display of data long before 
or long after the trigger event. How­
ever, increasing the complexity of the 
interrupt-service routine may mean 

increasing its execution time, which 
will decrease the maximum sampling 
rate possible. 

Data can be written to disk or tape 
for later recall , d isplay, or ana lysis by 
special routines (e.g. , spectral 
analysis). You can get a multitrace 
facility by altering Adcode and Trace 
to handle multiplexing of input data 

and displaying multiple lines. 
To improve the vertical resolution 

of the scope display, the ti me and 
voltage axes can be interchanged . 
This will provide a total potential 
vertical resolution of 280 pixels 
(although only 256 points will be 
used), but only 192 sample points can 
be displayed at a time using high-res­
olution graphics page 2. 

Conclusion 
The program and hardware de­

scribed above will convert an Apple 
II computer into a digital storage 
osci ll oscope. T his system provides a 
scope useful for capturing low-fre­
quency, transient signals (maximum 
sampling rate of 8 kHz). Higher­
frequency periodic signals can be 
displayed; however, the input-fre­
quency range must be known before 
recording the signal. Many changes 
are possible using the present pro­
gram structure to tailor the instru­
ment to a user's particular need.• 
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Sofhvare RevieVI 


Pickles & Trout CP/M 

for the TRS-80 Model II 


HaJ Smith 

Smith Micro Enterprises 


POB 439 
Monett, MO 65708 

Pickles & Trou t has come up with an implementa tion 
of CP/ M for the TRS-80 that leaves all others far behind. 
Our firm purchased a Model II because of its local service 
availability . We quickly found that TRSDOS (the stan­
dard operating system for the Model II) was no t adequate 
for our needs. Looking for an a lternative, we discovered 
Pickles & Trout CP/ M 2.2, an adaptation of Digital 
Research 's CP/ M for the TRS-80 Model II. (For a com­
parison of TRSDOS vs. CP/ M features, see table 1.) 

Documentation 
The package comes with the usual seven manuals from 

Digital Research Corporation as well as Pickles & Trout's 
own 150-page manual, which is concise and well written. 
(At this writing, Pickles & Trout is preparing a new 
manual. ) All of the major stumbling blocks of getting a 
CPJM-based system started up are covered in Pickles & 
Trout's manual. It also provides useful examples of actual 
programs. 

In the area of user interface with CP/ M, the Pickles & 
Trout manual is fairly complete and refers those who 
need more information to the appropriate section of the 
Digital Research manuals. As well, the Pickles & Trout 
manual explains the exact function of each peripheral 
device and specifies the control codes that operate the 
screen functions, the characters that the keyboard sends, 
the details of the serial port drivers, and the Centronics 
parallel port drivers. 

The concern that Pickles & Trout has for the 
new CP! M user is obvious. The section "Getting on the 
Air" (i.e., getting started) takes the first-time user from 
turning the computer on to making a working master 
system disk . Pickles & Trout manuals are a joy to read. 

At a Glance 

Name 
Pickles & Troul CP/M 2.2 for rhe TRS-80 Model II 

Type 
CP/M operarrng system 

Manufacturer 
P1ckres & Trour 
POB 1206 
Golera. CA 93116 
(805) 685-464 I 

Price 
Standard version 
Double-sided version 
Cameo hard-disk version 
CoNus hard-disk version 
Manuals only 

s t85 
s220 
5250 
5250 
S 35 

(cost may be applied to purchase of Pickles & Trout 
CP!M 2.2 for a 6-month period) 

Format 
8-1nch disk. soft secror 

Language 
ZOO and 8080 assembly 

Computer 
Radro Shack TRS-80 Model II. 32 or 64K bytes of memory 

Documentation 
Standard 7 CP/M manuals; more rhan I 50 pages of bound 
manual and supplements from Pickles & Trout 

Audience 
TRS-80 Model HCP/M users 
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They explain the underlying concepts in terms that the 
beginning user can understand, but with enough detail so 
that the sophisticated user can use the full features and 
functions of the Model II. 

TRSDOS 2.0a 

AGAIN 
ANALYZE 

APPEND 

ATIRIB 
AUTO 
BUILD 

CLEAR 
CLOCK 
CLS 

COPY 
CREATE 
DATE 

DEBUG 
DO 
DUAL 

DUMP 
ECHO 
ERROR 

FOAMS 
FREE 
HELP 

HOST 
I 
KIL L 

LIB 
LIST 
LOAD 

MOVE 
PAUSE 
PRINT 

PROT 
PURGE 
RECEIVE 

RENAME 
RESET 
SCREEN 

SETCOM 
SPOOL 

STATUS 

TIME 
T 
VERIFY 

Notes 

Pickles & Trout 
CPIM version 2.2 

none 
STAT 

PIP 

STAT 
AUTOEXEC 
ED 

none 
various TIME functions 
none 

PIP, FASTCOPY 
none 
various DATE !unctions 

DDT 
SUBMIT. XSU B 
Control-P 

SAVE 
none 
none 

SETMISC 
STAT 
none 

PIP 
Control·C 
ERA 

none 
TYPE, DUMP 
DDT 

PIP, FASTCOPY 
none 
TYPE, PIP 

none 
ERA 
PIP 

REN 
none 
none 

SETUP 
DESPOOL 

none 

various TIME funct ions 
none 
none 

Comments 

partial equivalent 
(note 1) 

ED more powerful 
than BUILD 

printe r echoes 
display 

(note 2) 
warm boot 

(note 2) 

oulpu l from disk 
text file only 

(note 3) 

1. 	 FCBS from PUI User's Group adds remaining features. 
2. Subjec l to certain limitat ions 1n da ta format and flexibility . 
3. 	Normally always verify after wri te; may be enabled in PIP at 

user oplion . 

Table 1: A comparison of tl1e fr.mctio 11 s of TRSDOS 2.0a 
(Model I!) to its nearest analogs in Pickles & Trout CPI M . 

Hardware Options 
Pickles & Trout has provided some things that Tandy 

did not . An option (at $175) is a board called the CCB-II, 
which supports a clock, a calendar, and a bell tone, and 
fits into the Model II card cage . For an additional $5, 
Pickles & Trout provides a TRSDOS disk with support 
routines for the CCB-II for both CP/ M and TRSDOS. 

The system features are listed in table 2 . In addition to 
the standard Radio Shack configuration, Pickles & Trout 
supports double-density double-sided drives and the 

Disk Storage 

596K bytes on single·sided disks 

1.2 megabytes on double·sided disks 
10-80 megabytes on hard·disk controller 
automatic density select on floppy drives 
mull idrive emulation on single·drive system 
floppy head step limes of 3, 6, 10, and 15 milliseconds, by 

drive 

System 
8K·byte system. leaving up to 56K bytes for transient pro· 

grams 
system size can be changed to leave area for special 

routines 
27 add itional special functions 
provision for real· time clock service routines 
fu ll compatibility with existing CPIM software 
over 20 additional utllities for the Model ll 

Input/Output 
fu ll·function video·display control, including: 

carriage retu rn, linefeed, tab, backspace. delete 
clear screen , clear lo end of line. c lear to end or screen 
insert and delete line 
cursor left , right, up, and down 
reverse video and graphics 
wrap or nonwrap at end of screen line 
direct cursor addressing , direct access to screen 
read cursor x·y location, read character at cursor 
scroll protect top of screen (0 to 23 lines) 
set size and blink of cursor . set bl ink rate of cursor 
set cursor off or on 

Serial Ports 
normal CPIM access 
special appl ica tion direct access 
handshaking: ETXIACK, XON/XOFF, clear-to·send and data· 

carrier·detect 
data rates : 110, 134.5, 150, 300, 600, 1200, 2400, 4800, 

9600 bps 
stop bits: 1 , 1 112. 2 
pari ty: even, odd, none 
word length: 5, 6, 7, 8 bi ts 
RS·232C status line RTS and DTR: high or low 

Keyboard 

64-character type·ahead buffer 

" Break" key enable/disable 

Hold key functional for standard console 110 


ClockJCalendar 

standard system funct ions 

0.01 second reso lution 

hardware date and time support available (CCB·ll option) 


Centronics Port 
formfeed emula tion 
automatic linefeed emula tion 
automatic linefeed after carriage re turn may be software 

suppressed 

Table 2: An overview of the features available irr Pickles & 
Trout CP! M for the TRS-80 Model II. 
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Cameo hard-disk or Corvus hard-disk systems with up to 
four drives . They are currently examining implementa­
tion of support for the Radio Shack hard disk as well. 

Using Pickles & Trout CP / M, the system can be set up 
for from one to four drives in a normal configuration. 
After the sign-on message with the copyright notices, it 
asks you how many drives the system has. If the answer 
is one, the system lets you use four logical drives, even 
though there is only one physical drive, and it prompts 
you whenever a change is needed . This is the simplest 
method I've seen to support multiple-disk operation on 
one drive. 

In addition to the (often cryptic) BOOS (basic disk op­
erating sys tem) error message, Pickles & Trout's error in­
terface returns a status byte, which directs you to the 
manual for additional information about the error. 

Utilities 
Pickles & Trout has made its utilities as goof-proof as 

possible without making them difficult to use. The uti li­
ties are uniform in approach to operation and are all well 
prompted. 

The RESIZER utility, which Pickles & Trout supplies 
instead of SYSGEN and MOVCPM, generates a CP/M 
system that can vary from 20 to 64K bytes in 256-byte in ­
crements . This allows you to set aside space above CP/ M 
for special drivers, patches, applications, or other rou­
tines. A 64K-byte sys tem gives a 56K-byte transien t pro­
gram area. Also, Pickles & Trout provides the informa­
tion that makes it possible for you to find the amount of 
space between the end of the opera ting system and the 
end of memory. Short routines may reside there; the only 
shortcoming is that whenever the system changes, the 
available address space changes. 

RESIZER will run only from the licensed issue d isk . It 
will not run if it is not on the original systems disk. This 
prevents you from backing up the operating system with­
out the original systems disk and makes it difficult for a 
pirate to make a copy. And with the serial number buried 
in the operating system, tracing pirated copies is easy. 

The FORMAT uti lity lets you format either a standard 
single-density CP/ M disk or a double-density disk. The 
double-density disk holds 600K bytes, of which 596K 
bytes are user-accessible; 4K bytes are used for the direc­
tory maximum of 128 entries. The double-density format 
is the standard for Pickles & Trout CP/ M. This gives 
Model II users at least 60 percent more usable disk space 
than they would have with the TRSDOS 2.0a. 

Along with the FORMAT utility are the d isk test and 
certification routines. DENSITY lets you check a disk for 
a specified density and change the density flag if needed. 
DDTEST and SDTEST are destructive tests of the media. 
They write several patterns of bits to all tracks of the 
disk, recording hard and soft errors on the screen as well 
as displaying the progress of the test. DDCHECK and 
SDCHECK are similar, but nondestructive, tests of the 
media which also notify you of potential media-related 
errors . 

Other Utilities 
The SETUP utility is a useful tool for working with the 

serial ports. It can be used to change the data rate, num­
ber of bits in a word, stop bits, parity, and handshaking 
protocol for the serial ports. It also displays the current 
serial port status without altering the values . In addition, 
SETUP displays the current IOBYTE status and allows it 
to be changed. 

SETUP is the easiest utility that you can find. It uses 
the keyboard arrow keys to move the cursor from option 
to option. The current option is highlighted in reverse 
video. An advantage of using reverse video is that it is 
easy to identify the current settings. You can then press 
Control-Q to exit, Control-S to change a parameter; or 
you can press Control-X to se t the parameters and then 
exit SETUP. 

STAT, PIP, ED, ASM, DDT, SUBMIT, and XSUB are 
the standard transient programs furnished by Digital 
Research. Pickles & Trout's explanations of them are the 
most concise that I have seen, and this includes some of 
the new CP/ M books. 

SETTIME, SETDATE, TIME, and DATIME are utili­
ties to set and return the system time and date. If you 
have the CCB-11 board installed, SETCCB allows you to 
set that device also. I have found it advantageous for 
some applications to set the system time and date to vir­
tual values, while the CCB-II maintains the actual values. 
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An IMPORTANT ANNOUNCEMENT Iby Ada.\JISION , Inc. 
The FIRST COMPLETE INTRODUCTORY I 

VIDEOTAPE COURSE ln 

I ADA* 
16 Studio-produced COLOA Videocassettes 

and complete Study Guide 

ADA is the CHALLENGE of the EIGHTIES and NINETIES! 
Projections indicate that ADA will be the DOMINANT 

COMPUTER LANGUAGE DURING the 1980's and BEYOND! 

The ADA_Tapes Studio-Produced, Color Videotape Serl es is the simplest . 
most economical ancl effec:li~e way to learn the ADA computer language now, for 
eduRUon, Industry and government! Train your entire 1t1tt on slle, al your 
oHlce l 

ADA_ T1pn are available Mohl now to teach you all you need to know about 
ADA . 

Unlike seminars and college courses. always expensive and frequently 
unrewarding. no additional expense need be 1ncu11ed by having your own 
personnel attend the ADA Video Course in your own olflce or home environ- I 
mentl Repeat !he course as often as you want. and at your own pace! 

As 1 company, youwant to Insu re your future m our western industrial world.
I 	 In the t960's. ADA wJll become the 1t1nd11d, universal programming Ian· 

gu1ge ror Industry. Your company's abtlity to respond to critical C<1 ntract 
offe rings will become increasi ngly dependent on how much you and your 
personnel know about ADA! 

As an Individual progrtmmer or data p1ocessing manager . you want to 
assure yourself of a hi9h salary In the years to come. You must learn AOAI 
Knowing ADA is your best insurance for the rut ure. (Better take thi s ad to your 
OP Manager!) 

Ho other computer lan~uage that was ever conceived even begins to com· 
pare wilh the power or ADA! ADA is the resull or a rehnmg process In which 17 
original companies - the best soltware houses on ear1h - competed to 
capture an Immense software development corrtract. Only 4 flnafists emerged 
DI lhese lour, only one 1urvlndl The resul t was ... ADAll 

ADA is beaulllulll This new la ngu age is destined to play a ma1or role in all 
future systems. Engineering, malhematics. accounting, embedded systems. 
macl11ne tool control - no maner what lhe applicahOn! ADA embodies the 
finest lnlures of 111 other l1ngu1~es. but with supermr modularity. portabili ty 
and standard1za1ion1 

The tasking and separate comp1latlon capab11it1es 01 ADA in the ·ao ·s are what I 
Real Time Programming and Top Oown Structure were lo the '70's! ADA will be 
uniformly lr8n1port1ble among 111 proceuorsl ADA is ADA is ADA- for all 
process.ors!I This coune has been carelully des1gne<1 so as to oe equally valuable to the 
programmer well versed m Top·Oown Structure concepts. and to the novioe 
wishing to begin his programming career using the latest software technology. 

The letm Iha! created this course combines morn than 80 man-years ol 
experience mprogramming languages and tape based leaching concepls. The 
course lect.urer alone brings m()re lhan 25 years o1 experience in developing 
compiler languages and teachmq computer science. 

The coil or the entire ADA course is S4800 for siJCleen color videotape 
cassettes. in any format required - and more than 12 clock hours of intensive 
ADA instruction1 

There are hu ndreds of example code segments. including many complete 
prODrBml, each with a thorough explanalion . The comprehensive ADA Study 
Gulde accompanying I.he video cassettes runs parallel with the videotape pre· 
sentation throughout the entire course. 

To order the comple te " Comprettenslve Course In the ADA 

Prognmmlng llnguage" , Send Coupon below to: 


Ad<DJISION, Inc. I
P.O. Box 43 l 95 

I Aenoissonce Center, Detroit, Ml 48243 
(NOTE~ Extra Study Guides are available at S30.00 per copy. Quantity discoun ts 
are available upon request.)r-----------------­D C.0.0. I 

D Check enclosed $4800.00 I 
l (Michigan residents add 4% State Sales Tax) I
'I Ship I ) ADA Videotape Course'5 to: 	 I 
I ~~ 	 I 
I . Title: 	 I 
I Add.ress: I 
I City: _ __State: __ Zip: I 
I ViOeotape form;it 	 I 
L __o _ g_t!.::: ~~_ £ ~",.!M_!c___.:1~v~ 	 _. 

'Ada is a trademark ol the Department of Delense (Ada Joinl Program Office) I-

This lets you "fib" to an application program and then 
restore the proper time and date la ter. SYNCHRO is a 
program that will synchronize the system clock and the 
CCB-Il. This ensures that the system clock will remain 
accurate, even though there is some slippage (about 0.16 
percent) between the system time and the actual elapsed 
time. There is a provision in the time-of-day clock to roll 
the system date forward if the system time goes past mid­
night, as well as a provision for leap years. 

Another nice utHity that Pickles & Trout offers in the 
area of timekeeping is the information you need to per­
form a timer-interrupt routine. The system clock ticks in 
intervals of 0.01 seconds. The interval to call the 
interrupt-service routine can be from 1 to 65,535 ticks or 
0.01 to 655.35 seconds. This makes polling functions, 
response ti me limits, and other time-measurement func­
tions easier to implement at the CP/ M system level. 

SETMISC allows you to change all 
of the system's miscellaneous 1/0 

parameters from the console. 

Pickles & Trout hasn't forgotten ove.rseas users, either. 
A function called HERTZ allows you to set up the system 
for 50 or 60 Hz operation. 

Another Pickles & Trout utility, SETMISC, lets you 
change all of the system's miscellaneous 1/0 (i nput/out­
put) parameters from the console. In the screen area, line­
wrap of the console can be set on or off, the cursor size 
varied, or the cursor blink rate altered. In addition, the 
cursor can be turned off and the ZBO 110 port of the 
CCB-II can be set. 

For disk drives, SETMTSC allows the drive-head step­
ping times to be set individua lly, by drive, for a 3-, 6-, 10­
or 15-ms (millisecond) step rate. This lets you fine -tune 
your system performance. We have a rare Model II that 
can step all drive heads at 6 ms. Our local Radio Shack 
dealer's Model II will step at 6 ms for the built-in drive, 
but his outboard drives will not move faster than 10 ms. 

SETMISC allows the Centronics parallel port options 
to be configu.red very conveniently. Tandy printers sup­
ply an automatic linefeed (LF) after a carriage return 
(CR). Many other printers do not, so most of the avail­
able software adds a linefeed after the carriage return. If 
you are using a Tandy printer, it will give double-spaced 
output. Pickles & Trout 's Centronics driver can be set to 
ignore that extra linefeed. One minor bug that exists 
when you are suppressing the ext ra linefeeds is in 
LLISTing MBASIC programs . Linefeeds in program lines 
are reversed to LF / CR pairs instead of the normal CR/ LF 
pair . This confuses the printer driver, so the LLISTing of 
MBASIC programs with the embedded linefeeds will in­
clude additional line spaces if the automatic linefeed sup­
pression is selected. 
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For printers that do not have the formfeed function , 
Pickles & Trout's driver will count lines and perform a 
formfeed emulation by generating the appropriate 
number of linefeeds. The form length can be set for be­
tween 0 and 254 lines. In addition, a second counter will 
count the number of lines before an automatic formfeed. 
This function can also be enabled or disabled for 
automatic formfeed. 

Both SETUP and SETMISC alter system parameters 
temporarily. If you want to make these changes perma­
nent, Pickles & Trout CP/ M provides a function called 
IOFREEZE which permanently sets the I/O and system 
parameters into the system disk. It also sets the number 
of disks query to default to 0 through 4. If you answer 
from 1 through 4, the system assumes you have that 
number of drives. If, however, 0 is specified, the system 
interrogates the console at a hard boot. 

FASTCOPY copies au files of aJI 
users and is much more efficient 

than PIP for moving files. 

Speaking of boots, I would define three types: warm , 
cold, and hard. T he warm boot is the standard one where 
only the Console Command Processor (CCP) is reloaded 
(i.e., a Control-C). The cold boot reloads the whole 
CP/ M system, including the CCP, the BOOS, and the 
BIOS (basic input/output system}. The difference be­
tween a hard boot and a cold boot is that a hard boot will 
occur only if the boot ROM (read-onJy memory) in the 
Model II is first enabled and then the CP/M system is 
loaded and begins execution- typically upon pressing the 
Reset button. A cold boot can be called by a standard 
system function, but the boot ROM is not enabled as it 
would be if the Reset button were engaged. 

Pickles & Trout provides an automatic execution func­
tion called AUTOEXEC. This function provides for auto­
matic loading of a CCP command and invocation by the 
system. The options are never, cold only , and warm and 
cold boots, which is why I define Pickles & Trout CP / M 
to have three types of boots. If the AUTOEXEC is 
selected for warm and cold, the function is invoked at 
either cold or warm boot. If the AUTOEXEC time is set 
to cold, the only time that you see the function is at initial 
start-up or after the Reset switch has been pressed. If 
your application program performs a cold boot, 
AUTOEXEC will not be invoked. 

Another special feature is FASTCOPY, a utility that 
will copy all files from one disk to another. It copies re­
gardless of the user number, the system /directory flag, 
and the read/ write status. FASTCOPY copies all files of 
all users, unlike PIP, which must be forced to read a 
system file or the file of another user and will not over­
write a read-only file. FASTCOPY uses the standard 
CP / M calls, so that if the extents in the source disk are 
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Function 
Number Name of Function Description 

O Set up seria l ports Sets all serial port parameters 
1 Read characte r from port A Reads data from and status of serial port A 
2 Read character from port B Reads data from and sta tus of serial port B 
3 Output cha racter to port A Outputs a character an d returns status-serial port A 
4 Output character to port B Outputs a character and returns status-serial port B 
5 Read serial port A status Makes status ol se rial port A available 
6 Read serial port B slatus Makes status ol se rial port B avai lable 
7 Read Centronics port status Rea ds status of hardware, Centronics parallel port 
8 Send character to Centronics porl Bypasses CPIM inpuVoutput rou ti nes­ parallel port 
9 Set Centron ics port options Sets linefeed and formfeed options- parallel po rt 

10 Set Centronics page length Sets form length for software control-paralle l porl 
11 Set Cent ronics printed lines per page Sets number of lines before automalic linefeed- parallel port 
12 Set Centronics top ot page Sets current physical line to lop ol page-parallel por1 
13 Set all drives to unknown densi ly Forces density determination at next disk access 
14 Read rea l-t ime clock Returns 4·byte lick count clock value 
15 Read time-of-day clock Returns ti me of day in 24·hour for mat 
1 6 Set time·ol-day clock Resets current value of time-of-day clock 
17 Read x·y of cu rsor Retu rns current row and column ol sc reen cursor 
18 Read cha ra cter at current cursor location Reads charac ter at roo/column and bil 7 on if reverse video 
19 Set size and blink of cursor Sets 0 to 9 pixels high, ofl, nonflashing, slow or fa st !lash 
20 Set cu rso r blink and on/off Sets as above, without alterin g cursor size 
21 Ena ble access to screen Switches screen lnlo Z80 add ress space 
22 Disab le access to screen Switches normal memory back in 
23 Set split screen mode Protects top of screen from line O to 23 
24 Read system date Returns day of week, day of month, month , and year 
25 Set system date Resets current system date 
26 Se console Control·C trap Enablesldisables break function filter in console handler 

Table 3: Special system calls offered in the Pickles & Trout version of CPI M . These functions can be called from within high-level 
languages. 

fragmented and scat tered all over the disk, FASTCOPY 
will lay the copied file down sequentially on a clean disk. 
If you are copying to a partially fu ll disk, some fragmen­
tation may occur because FASTCOPY deletes the name 
of a destination file from lhe destination disk before 
writing the copy. Still, FASTCOPY is extremely useful in 
both single-drive and multiple-drive systems because it is 
so much more efficient than PIP for moving files . 

TRS2CPM is handy for files and programs that run 
under TRSDOS. TRS2CPM allows you to move a file 
from a TRSDOS disk to a CP/ M disk. It displays the files 
on the TRSDOS disk and allows you to choose the ones 
to move. If the file is a text file, you have the option of 
supplying a linefeed after each carriage return . If the file 
is an executable file, the load and execute addresses are 
displayed. If the file is a data file, the size is displayed. 

For programmers writing application programs that 
access the BIOS, Pickles & Trout has provided complete 
implementation of the normal CP / M BIOS jump vector 
and included five additional BIOS calls. The additional 
calls support 110 to the serial ports and user 110 func­
tions, with the addition of a supplemental user 1/0 
device table. 

Another feature I particularly like abou t Pickles & 
Trout CP/ M is that it has a very good implementation of 
the Hold key, which can be used to start and stop execu­
tion and scrolling. You don't have to press a Control-S to 
stop scrolling or program execution, then press any key 
to resume, as with standard CP/Ms . 

The area where Pickles & Trout really stands head and 
shoulders above all other Model II CP/ Ms is special sys­
tem ca lls. It has an interface at hexadecimal 40 on page 0 
that is ca lled in a manner similar to the BOOS entry point 
at hexadecimal OS. Parameters are passed to the special 
system calls for 26 functions in a manner similar to 
CP / M. The special system calls can be invoked at the as­
sembly-language level or from a high-level language. I 
found it very easy to interface in BASIC and PL/I. The 
functions available are listed in table 3. 

Conclusions 
Pickles & Trout gives the information necessary for 

users of CP / M packages such as Magic Wand and 
Wordstar , which allow them to be used effectively. It 
also provides hexadecimal files and data files so beginners 
can set up these and other packages with a minimum of 
effort. 

Pickles & Trout provides the kind of vendor support 
that everyone dreams of . The company's technical people 
can answer most questions immediately, and if you have 
a complex problem they will generally get back to you in 
short order with a solution or suggestion. 

Pickles & Trout CP / M is indeed the Cadillac of Model 
II CP/Ms . It has all of the features that a serious Model II 
user looks for in addition to being well documented and 
supported. I have not found an application package that 
cannot run under it. We do indeed have a gourmet 
delight in Pickles & Trout CP/ M .• 
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Sofhvare RevieWlr 


TRS-80 Disk 

Editor I Assemblers 


T.A. Daneliuk 

4927 North Rockwell 


Chicago, IL 60625 


Assembly-language programming is an exacting skill 
that can try the patience of even the best programmer. A 
good edi tor/ assembler package can make this difficult 
and tedious procedure more efficient, but a poorly 
thought-out package can d iscou rage the novice fro m ever 
really try ing to learn assembly language . Presented he re 
are two assembly-language packages implemented on the 
TRS-80 Models I and III. They differ substantia ll y in 
price, but each offers feat ures sure to appeal to particular 
programming tastes. 

Series I Editor I Assembler 
From the beginning, Radio Shack offered Disk Edi tor I 

Assembler, a moderately priced assembly-language pack­
age for the Model I , but it was restricted to saving source 

At a Glance 
Name 
S!:'nes I Editor/A ssembler 

Type 
A ssembly-1,mguage program­
m ing package 

Format 
5V. -rnch d1>k 

Manufacturer 
Radio St1ac 
Drv1sron of Tandy Corp 
One Tandy Cemer 
For t W orth. TX 76 I0 
[817j 390-30 11 

Price 
S34 .9 5 for d isk . S29.9 5 fo r 
cassene 

language 
ZBO machine-language 

Computer 
TRS-80 M odel I 0 1 Ill Wl(h 

one d1>k drive or cas>el te 
recorder 

Documentation 
255 p, ges rn , 3-nng binder 

Audience 
Presen1 and would-be 
assembJy·J<mguage program· 
me rs 

and object files on cassette. The user of the disk-based 
system was offered only the vastly more complex macro 
assembler. T hen Radio Shack in troduced the Model III , 
and unfortunately neither of these packages would work 
with the new compu ter. The Series l Editor/ Assembler is 
Radio Shack's answer to these p roblems and is avai lable 
for either the Model I or the Model Ill in disk or cassette 
version . 

lf you 're fam il iar with the TRS-80 BASIC editor, you 
should be right at home with the Series I editor_The line­
editing subcommands are virtually identical to those of 
BASIC. The editor also provides all the necessary com­
mands to manipulate and display whole groups of lines. 
Lines of source code may be listed on the screen, deleted , 
printed, and renumbered _ Also available a re commands 
to insert new lines , load source files fro m disk , display 
memory tatus, rep lace lines, wri te source files to di k, 
and find a particular string of tex t with in a group of li nes. 
The latter command facilitates the editing of extremely 
long source fi les. The editor is easy to use, and the docu ­
mentation is sprinkled with helpful examples. One rather 
nice feature of this editor is that it will automatically 
renumber the lines involved if a "line-collision" occurs; 
i.e., if you try to write a source statemen t to a line 
number that already exists, the lines will be renumbered 
to accommodate both the original line and the addition. 

The Series I assembler appears to be a disk version of 
the older Model I cassette editor / assembler. All the Z80 
mnemonics are supported and the following pseudo-op­
era tion are implemented: ORG, EQU, DEFL, END, 
DEFB, DEFW, DEFS, and DEFM . 

The assembly itself is controlled by a set of "switches" 
that con tro l the followi ng: output of assembled code to 
the line printer, wai ting on errors, crea ting a symbol 
table, and establishing whether to list the assembly to the 
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At a Glance 
Name 
EDAS 

Type 
Assembly·language progr<im· 
ming package 

Format 
S•;. -incl1 cltsk 

M anuf acturer 
M1sosys 
5904 Edgehrll Drive 
Alcxan l111a. VA 22303 
t703J 960-2998 

Price 
P9.00 

Language 
280 machrne·language 

Compu ter 
TRS·BO Model I or r11 with 
one disk drive 

Documentat ion 
Ap roxrmalely 50 pages rn a 
3-rrng binder 

Audience 
Present and would· e 
;mernbly·languc1ge prog ram­
mer~ 

screen and whether to output object code. The assembler 
also recognizes the LIST ON and UST OFF commands to 
control the listing of the fi le during assembly. Finally, ad­
dit ion, subt raction, nega tion, logical A D, left sh ifl, and 
right shift a re all allowed in a source statement. Symbolic 
labels up to six alpha numeric characters in leng th a re also 
allowed. 

On the Model !, the disk version runs under TRSDOS 
2.3B (supplied with the assembler ) which is incompatible 
with the o lder T RSDO S 2.3. Provision is made to tran ­
fer files from the older TRSDOS to version 2.3B, but not 
to transfe r fi les back to TRSDOS 2.3 . Object code can be 
saved to the o lder DOS by using the DUMP command. 
Provision .is a lso made to trans fer source and object pro­
grams generated from the tape editor / assemblers to disk. 
The M del Ill version runs under TRSDOS 1.3. 

The docu mentation of th is package is very good, and 
the index is especially thorough a nd helpfu l . Included are 
many examples of the various edi tor / assemb ler com­
mands. as well as in-depth discuss ions of each Z80 in­
s tructi on. However , the documentation itself is not a 
tutorial in assemb ly-language programming, a nd novice 
assemb ly-la nguage progra mmers will need supplemental 
st udy material. 

EDAS 
T he EDAS edito r / assembler i destined to become a 

real favo rite with bo th the novice and the exper t pro­
grammer. It offers tremendous power and ease of use, 
and has all the features of the Series I Ed itor/ Assembler 
described above and many mo re. 

W hen EDAS is first loaded three options are available 
that , to my knowledge , are not ava ilable in any ot her 
package. Memory size may be specified, as in BASIC, to 
protect high memory from EDAS. You may request a 
promp t a t the end of each printed page; this option, im ­
portan t when using single-sheet-fed prin ters, causes 
EDAS to wait for your signal to resume printi ng. Finally , 
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EDAS may be run under a job control la nguage such as is 
used with LOOS . T his permits complete "ha nds-off" as­
sembly of source fil es. 

As with the Series I package, EDAS has an ed itor that 
is a lmost ident ica l to the Level II BASIC edi tor. But while 
the EDAS edito r includes those feat ures fo und in Seri es I, 
many capabil ities have been added to make the EDAS 
version a n extremely powerful ed itor . These incl ude 
d irect branch ing to a memory location to begin execu ­
tion, global ly cha nging a n existing s tring of tex t to a new 
s tr ing of text , findi ng a specified s tr ing of characters, kill­
ing a fi le on a d isk, mov ing a block of text from one loca­
tion to ano ther, d isp laying a directory of a drive whi le in 
EDAS, sending source code without line numbers to a 
printer, viewi ng a file on a disk withou t load ing it into 
the text buffer, and altering the lines and page of the li n 
prin ter list ings . EDAS a lso supports labels up to 14 char­
acters long. 

The assembler itself also has all the fea tu res of Serie I 
but adds many of its own . Using the assem b ly "switches, " 
it is possib le to assemble the code direc tly into memory 
and execute a program by means of the b ranch com­
mand. It is also possible to specify a sw itch that sup­
presses the object listing of DEFM, DEFB, an d DEFW 
pseudo- perations, which makes the listi ngs a li ttle 
neater. Fina lly , a switch to gene rate a er ss-reference file 
is prov ided. EDAS comes w ith a cross-reference ut ility 
wh ich generates a listing of symbols used in the source 
program . T his greatly aids the debugging and writing of 
documentat ion for long programs . 

In addition to the arith metic and logica l opera tions 
described above for Series l, EDAS supports multiplica­
tion, divis ion, modu lo, logical OR, and logica l XO R. The 
pseuJo-operat ions have als been augmen ted with the 
fo llowing : 

T ITLE: to ti tle lis ti ng pages 
SUBTTL: for su bti tle on the listi ngs 
PAGE : to force a new listing page 
COM: to generate com ment block in the listi ng 
SPACE: to fo rce lin spacing in listings 
ERR: to generate error messages during assembly 
IF and ENDIF: to generate conditional assemb lies 

O ne other pseud o-opera ti on of in terest is ~GET. This 
command a ll ows source fi les to be ca lled from the d isks 
d uring assemb ly. In effect , *GET handles assem bling of 
source fi les that are too long to reside in memory. In fact, 
it is possible to put nothing but "GET commands a nd an 
END s tatement into the text buffe r and ini tiate assembly . 
T his a llows a ll the memory space ava ilable to be used as a 
huge symbol table . 

In add ition to the cross-reference u til ity , EDAS comes 
with a CMDFILE ut il ity , a genera l-purpose tape-to-disk , 
d isk-to-tape , and disk- to-disk transfer utility. Among its 
many features, CMD FILE has the ability to take mult iple 
SYSTEM tapes and append them together to crea te one 
large system tape or disk / CMD file. Also included is a 



tape-to-disk utility called ITO that allows transferring 
files created under Radio Shack's EDTASM or Micro ­
soft's EDT ASM + to disk for manipulation by EDAS . 

EDAS runs under TRSDOS 2.3 and LOOS. It does not 
work under NEWDOS 80. Misosys claims that the prob­
lem is in EWDOS 80, which doesn 't have a certain vec­
tor that is in TRSDOS 2.3 and LOOS. Consequently , 
EDAS cannot be patched to run under NEWDOS 80. 

The docu mentation For EDAS is excellent, a lthough it 
doesn't have the detailed discussion of the 280 op codes 
that Series I has, and there i no index. However, there is 
a discussion of the technical aspects of the fi le forma ts of 
EDAS sou rce and object fi les, as wel l as how to link to 
the debugger in the DOS . Each maj r command is pre­
sented with a description of its Function and several ex ­
amples of its use . 

Conclusions 
It is almost impossible to draw direct comparisons be ­

tween the Series I and EDAS packages because they differ 
considerably in price and complexity. Instead, I intend to 
comment on each in terms of its own merits. 

I found the Series I package to be somewhat disap­
pointing . While it has all the es entia ls fo r programming 
in assembly language, it reall y doesn't exploit the fea tures 
of a disk-based system as fully as it could. The inability 
to use DOS commands such as DIR and KILL from with in 
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Circle 535 on lnqufry card. 

the editor is particularly inconvenient. I also miss an in ­
memory assembly featu re, which is a real time-saving 
tool. Nevertheless, when you consider the price, Series I 
is ex tremely attractive for the occasional user of assembly 
language. The documentation is excellent and the ex­
amples profuse . (However, users of the cassette-based 
sys tem would do much better w ith Microsoft 's 
EDT ASM +, w hich supports macros and includes ZBUG, 
an excellent debugger. Best of a ll , the price is the same as 
that for the Series I cassette package. ) 

EDAS is rapidly becoming my favorite editor /assem­
bler package. A lthough it does no t support many ad­
vanced pseudo-operations and macro capabi li ties, it is 
nonetheless very powerful. It is very easy to use and, in 
my estimation, is the best choice for the beginning pro­
grammer who intends to seriously pursue assembly-lan­
guage programming. The advanced programmer is by no 
means const rained by EDAS, however. With commands 
like •cET and the conditional assembly, even the largest 
source files can be handled easi ly . The in-memory assem ­
bly greatly assists the progra mmer, as does the ability to 
use the DOS commands from the editor environment. 
The utilities which come with EDAS are also very useful. 
CMDFI LE is particularly valuable for a great variety of 
tasks . The documentation for EDAS is excellent, though 
a summary of 280 operations as found in the Series I 
package would be he lpful.• 

PRICE BREAK 


EPSON 

MX-80 


CARTRIDGE RIBBONS 

$9~~ 

$107.46 per dozen 

Minimum Order 3 Ribbons 

Price Includes Shipping 


We accept Mastercard and Visa 


CHECK-MATE'" 
P.O. BOX 103, RA'IOOLPH , MA 02368 

Call Toll Free - 1-800-343-7706 
In Massachusetts - 617-963-7694 

Circle 536 on Inquiry card. 

PRICE BREAI< 

EPSON 

MX-100 


ZIP eox REFI LLS DESIGNED TO FIT 

EPSON MX·1DO CARTRIDGE 


$9~~ 

$107.46 per dozen 

Minimum Order 3 Ribbons 

Price Includes Shipping 


We accept Mastercard and Visa 


CHECK.·MATE'" 
P.O. BOX 103, RANDOLPH , MA 02368 

Call Toll Frue - 1-800-343-7706 
In Massac huse tls • 617·963-7694 

Circle 537 on Inquiry card. 
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Desk·Top Wonders 


Getting the Most from Your TI Programmer 


Robert l Patton Jr, 1713 Parkcrest Terrace, Arlington, TX 76012 

] HEX ! 


Ente r number. 


!STO IQ 64 ~ IDEC I 


Write result as the initial digits of lhe answer. 


! HEX I 0 64 [f-1 - I [±] !RcLI 0 @!~_] 

Write resu lt as the las! 2 digits of lhe answer. 


Nole: You can use ISHF I 8 I+/-] in place ol [] 64 and ISHF ] 8 I= I in place ol 0 64 . 


Figure 1: An nlgoritlim for tlie T l Progrci 1m11e1' w l1ic/1 com1erls 7- or 8-digi l liexadeci111al i11tegers to decimal rwmbers. 

!DEC I 

Enter last 2 digits (press ~ if negative). 


lsro I 
Ente r first n - 2 digits (press I+ / -] if negative). 

IHEX I Ci] 64 [±] IRCL I ~ 

Note: You ca n use ISHF I 8 ~ in place of 0 64 . 


Figure 2: An algoritlun w liich will convert a 9- or 10-digi l decimal i11teger to a /1exadecimal mm1ber on th e Tl Prograr111r1er. The 
decimal in teger may be in th e range from -2147483648 to 2147483647. 

!HEX I 
Enter exponent. 

II exponent is greater tha n 80 then 8 80 I= I and remember tha t the final answer wi ll be negative. 

If current value is greater than 40 then EJ 40 GJ ~ (For IBM 360/370 format, use t11is entry line regardless of lhe 

displayed value.) 

!DEC I 0 1.204 12 ~ 
Note: If result is pos ilive, the integer part is the base 10 exponenl. Subtract from the result before continu ing. If result is negative, 

the base 10 exponent is negative with a magnitude one greater than the integer part of the number displayed. Add the magnitude 

to the result before continuing. 

0 3919 Q 3404 I= I lsrn I 
0 [Kl EJ EJ 42 Q 98 El IBJ ~ ~ 

0 \ACL l GJ 1RCLI Q 20 0 [RCL I 

GJ 40 GJ 1 El IBJ ~ ~ 0 IRcL I [±] 1 0 El El lsro I 

IHEX I 


En ter the 6 hexadecimal lraction digits. 


JoEcl 8255 IBJ 0 ~ ~ 0 IRcL I ~ 
This is the mantissa ol lhe answer. 

Figure 3: A11 algorithm w l1ic/1 converts floati11g-point decimal mmi/?ers to hexadecimal numbers . It is assumed tlrar the leftm ost byte is 
tlie exponent, the tliree other bytes are tli e fraction , the /1ig/1 -order bit is t/1e sign of the 11umber, and the next lo liigh-order bit is th e 
si 11 of the exponent . 
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One of Texas Instruments' most 
unusual pocket calculators is ca lled 
the Programmer. It does instan­
taneous arithmetic and base conver­
sions in hexadecimal , octal and 
decimal. It also does logical functions 
in hex or octal. 

Although it is a very handy instru­
ment, you may run into difficu lties if 
you are working with 4-byte 
arithmetic on your computer. You 
will not be able to convert 8-digit 
hexadecima l numbers to decimal 
because they overflow . Trying to 
convert a floating-po in t rep resenta ­
tion to its decimal equivalent seems 
impossible. 

A solution is available. The 
keystroke algorith ms shown here will 
let you make the conversion with a 
minimum of effort.• 

Convert floa ting-point E8765432 lo decimal. 

IHEX I 
E8 Q 80 G - 68 (final answer will be negative) 

D 40 I=l [+ 1- J - FFFFFFd8 

I DEC I [XJ 1.20412 GJ - - 48.1648 (exponent wil l be - 49) 1.±J 49 

Q 391 9 Q 3404 I = I [STO I- .96155958 

Q [RJ ~ [±] 42 g 98 LJ IBJ ~ ~ - 2.2830733 

0 IRCLJ [±] [RCL ] Q 20 0 I RCLI 

GJ 40 [±] 1 GJ [[] ~ ~ - 1.6803667 

w IRCL I GJ 1 0 IBJ ~ ISTO I- 6.8422664 

[HEX I 765432 

IDECI B 256 0 0 El G 0 I RCL I 0 - 3.1626475 

Final answer is - 3. 16265 x 10·•9 (to 6 digits). 

Figure 4: A11 example s!rowi11g use of tir e algorit!rm i11 f igure 3 . 

Figure 5: A slwrl algoritlim wlzicl1 will exclum ge the d isp lay a11d m e1110 1·y co11ter1ts (p ro­
v ided the res11 /t does 11 0 1 cause overflow). Tl1 is algo rithm ca11 be used with any m emory 
rn lrn lator w hich has S UM mid M + keys. 

RISK FREE MAIL ORDER 

T~-=-

~:_::;~;,OSBORNE 

PERSONAL COMPUTER 

CALL FOR PRICE & AVAI LABILITY 


NECpc.aooo 
PC·8001 A 32K Wl24K ROM 

5 FUNC. KEYS _...... 735 
PC-80 12A 110 & EXPAN SION 

s L0Ts w 1J2K .. .. .. .. •1s 
PC·6031 A DUAL DRIV ES . . . . . . 735 
BE CHM ARK WORD PROCESSOR 379 
WORDST AA · · 2W 

I ~ 
• 

a,..,,,...... II SOFTWARE 
& ACCESSORIES 

VISICALC . . 189 
VISIAEN ONISIPLO T , . 210 
VLSIFILE 199 
BPI BUSIN ESS SOFTWARE ... , . 335 
WORDSTAA . ... . - . . - . . 299 
HAY ES MICAOMOOEM II ...299 
NOVATION CAT II . . . . . 349 
MICROSOFT Z·SO SOFTCA AD . 299 
VIDEX BO COLUMN CAR D 269 

DISKETTES 
BASF 5 '.• " SSIDDIHUB RIN G (10) ... 23 
BASI' B" OISKETIES (1 01 2• 

ATARI' aoo & 400 
ATARI 800(1 6K) . .675 
ATARI 400 (16K) 335 
d10 PROGRAM RECORDER .85 
810 DISK DRIVE - ~99 
16K RAM MEMORY MODULE 89 
850 INTERFACE MODULE . 165 
830 ACOUSTIC MODEM 159 
ATAR I VISLCALC 199 
ATARI WORD PROCESSOR 125 

PRINTERS Epson 
EPSON MX-80 . CALL 
EPSON ~ X ·BOFT CAL L 
EPSONM X· l OO .. CALL 
NEC8023FAICTIONITRACTOR .. ~99 
NEc 353osP1NwA 1TER 1950 
THE GRAPPLER l TEA FACE . 129 
OK IDATf• M ICROLINE 82A . 575 
OK IDATA MICROLINE 83A 795 
C.lTOH STARWR ITER F I0.40PU . 1550 
C.LTOH PROWRITEA 85 10 AP 499 

MONITORS 
AMD E.X LOW-RES 13" COLOR l .365 
AMDEX HI-RES 13"' COLOR 11 . . 850 
SAN YO 9" B& W . 18S 
ZEN ITH 12" GREEN IZVM-1 21) 129 
NEC 12" GREEN tJB-1201) . 169 
NEC 12" RGB COLOA iJC· T202DHI 875 
ELECTAOHOME TT RGll H l·RE S 825 

TO ORDER. Please send cashier's check or personal check (a llo w 10 bus.nos• 
days 10 c learI. VISA and Masto r Ca rd croo11 c ard service aod 3% Shipping. handl· 
Ing and insurance in U.S. add 3% . .., inimum SJ.00. Callfo rrua ros1cJen ts aod 6 °t'o 
sa les la• Foreign orders add 10% 1or sh ipping. EQulpmen1 rs sub1ec1 10 pnce 
c hange and ava11ab11 11 y. All eQu1pmen1 c arries warran ty Score prices mav dl rt ai 
lrom mail o rder p ric;es . 

computC!r age 
<688 CONVOY STREET. SAN DIEGO. CA 92 111 

(800) 854·1 94 1 (714) 565·7092 
CALL OR WRITE FOR COMPLETE PRICE LIST 

Circ le 517 on inquiry card . 

WHEN..............._. 


SIJ~TINll 

IT IS BETTER TO CO-SORT 

CO·SORT IS DESIGNED TO AUN WITH YOUR CP/M 

PROGRAM SO THAT IT CAN RESPOND EASILY TO 


DYNAMIC REQUIREMENTS ANO YOUR DEVELOPMENT 

IS EASY AND ACCURATE. 


CO.SORT Is a general-purpose high-speed sort/merge co-routine for 
all CPJM based applications. The rOLstlne Is accessible from al l 
languages, with any number of sources, variable or rlxed length 
records, al l data types and any number of keys in any direction.Best 
or all, your program won 't have lo slop to sort . In short, CO.SORT Is 
the ul timate sort. 

Priced at S200, this program Is well documented. For lnformatlon, or 
to order, write INFORMATION RESOURCES, Box W, Mannasset, 
N.Y. 11030. 

CPIM Is a 1rademark of Olgitol R11search. 
CO.SORT ls a lrademark of lnlormallon R!!SOuroes. 

INFORMATION RESOURCES 
BOX W, MANHASSET, NEW YORK 11030 (516) 365-7629 
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Powerful... 
because it's Relational 
The new RL-1 Database® from ABW Corporation gives you the power of a sophisticated relational 
database management system for your IBM Personal Computer*, Cromemco ·, or CP/M * computer. 

Why a Data Base Management System? Why Relational? 

Whether your business is accounting , eng ineering , The relationa l model presen ts data in simple, easy to 

or produc tion your main use of a computer is to use tables. The simplicity and power of th is tabular 

maintain and process informat ion. A Data Base form allows the user to answer complicated ques­

Management System al lows that information to be tions by learn ing onl y three operat ions : Selection, 

mai ntained independent of a particular appl ication. Pro ject ion. and Join . 

Different programs can easi ly process the same data 

without modifica tion or data re.entry. 


The RL-1 System Includes: 

Relational Data Base Relational Editor 
A comple te implementation or a re lational data base. A screen orien ted editor to create. deleie. and update your 

data files . 

Program Interface Query Language 
Allows you to access the data base through high levelAn interact ive high level query language, simi lar to SOL. 
language programs. Thi s query language uses s imple Engli sh phrases for lhe 

operations selec ti on . projec tion. and join. Thus. even the File Transfer Programs 

nov ice user can easi ly ask sophislica ted questions. 
 U1il1 ty programs to assist the user in transferring to/from 

exis ting programs and other machines. 

These five packages allow you to create and maintain a sophisticated data base sys tem for many diverse applications. 

Application Packs 
To assist the user several application packages will soon be available for use with the AL-1 system. 

Report Generator Payroll 
Automatically formats data from mulllple files for report Processes 940. 941 . and W-2 fo rms. Maintains employee 
generat ion. fil es and payroll regrs ter 

lnpul Processor Inventory and Production Control 
Allows user to input data via cus tom designed " forms " for Maintains inven tory status and current price l ists. Gener­
easy operator en try. ates reorder report. bill of materials . etc . 

General Ledger 
Includes General Journal . Pos ting to Accounts. Tnal Executive Planner 
Balance. Balance Sheet. and Income Slatement. Assists in the generation ot business plans and projec· 

l ions. Al lows for optimization ol key parameters. 
Accounts Receivable 
Generates invoices and statemen ts. Handles agi r1g of 

Graphics Processor accounts rece ivable. 
Al lows data to be displayed graphically. Compatib le drivers 

Accounts Payable for the IBM Personal Computer. Cromemco SDI. Tektronix · 
Handles checks. check regis ter. vouchers. and vendor fi les. 4010, Houston lnsl rumenls DMP" plotters. and many 

others 

AL· 1 1s available for IBM DOS. Crom ix, COOS. and CP/M system for only S495.t Application Packs at add1t1onal costs . 

For further mformation contact: 
Ccw,r f'll 1982 t1)' A8W C.0.11(.lr•l •Co"I ABW Corporation 

"!UM pt150f\.&I ~u·e1 11 .11 1ei; 1.1Cf.O t •.11a..-na 11o ol 


lnte1r..,11 8 1i'll ,....U t.l f(I'> ~t. P.O. Box M1047 

!>DI. Cromu COOS. • nd Cr~(.0 4'• 

r~• tol trt<I 11'°"m•r-., 01 CloP'e-mco . ll'IC Ann Arbor, Ml 48 106 

CPJ M II I re-g• :s~ 11 1eo t r~tli!. () f 0.G"<hil J\irM;&t(.n, I~ 


Tou~n.. ' " 1 r~•t l e.tlfC ,,~.., 01 lellt 'D"' • 'nc (313) 97 1 ·9364 

O,.i D •S.. r f<O•Sl lf"l'll 1r e<1e"""" ir. OI HQllOt. IOi"l l""\.1t>,J1n~r'~ 


M~t t. 1-~ffifl'C'4il~lp.t'!C oll 

Circle 6 on inquiry card. 54.2 BITE sq,..,mbu 1982 



What's Neww? 


SYSTEMS 


T6~Blt Computer from NEC 

NEC lnformanon Sys­
tems' Advanced Personal 
Computer {APC) uses the 
CP/M-86 operating system 
and is based on a l 6-bit 
NEC-manufactured 
8086-compatible micro­
processor. Features in­
clude I 28K of user mem­
ory expandabJe ro 256K 
bytes, color or mono­
chrome displays. up ro 2 
megabytes of 8-inch 
doub le-sided doub le· 
density thin-line floppy­
disk storage. detached 
keyboard with 22 user­
definabJe dual-mode func­
tion keys. user-definable 
cha racter sets. and high­
resolution 8 by I 9 dot­
matrix characters. 

A wide variety of soft­
ware for the APC has 
been announced. in­
cluding Microsofc's MS­
DOS operating system, 
Accounting Plus From Sys­
tems Plus. the Benchmark 
word processor and Mail­
ing List Manager from 
Metasoft. and Chang Lab­
oratories ' MicropJan. Hard­
ware options include the 
NEC 7220 processor for 

line-drawing graphics with 
a screen resolution of 640 
by 475 pixels. The basic 
APC. which includes I 28K 
bytes of RAM. one 8-inch 
drive. and a green-phos­
phor BO-character by 
25-line I 2-inch monitor. 
has a suggested retail price 
of S3298. Complete details 
are available from NEC In­
formation Systems Inc .. 5 
Militia Dr. , Lexington. MA 
02 173. (617) 862-3120. 
Circle 600 on inquiry card. 

Commodore Markets 

Business Computer 


Serles 


The BI 28 microcom­
puter is the vanguard of a 

new series of business 
computers from Commo­
dore Business Machines. It 
offers 128K bytes of RAM 
/random-access read/write 
memory/ and 40K bytes of 
ROM (read-only memory). 
The 6509-based 8 I 28 is 
equrpped with a ti lt-and­
swivel 80-columri by 
2 5-line green-phosphor dis­
p lay, a built-in dual 
5Y-. -inch disk drive, and a 
detachable 94-key key­
board with numeric key­
pad, double-zero and clear 
keys. a double-sized enter 
key. I 0 function keys. and 
editing and cursor-control 
keys. Both RS-232C and 
IEEE-488 interfaces are 
built into the BI 28. which 
also comes with a real-time 
clock and a three-voice, 
nine-octave music synthe· 
sizer chip. Other standard 
features include the BASIC 
4.0 language. output ports 
for direct connection to ex­
ternal sound systems. and 
a cartridge slot tor plug-in 
software. 

Among the expansion 
capabilities is the ability w 
accommodate a maximum 
of 256K bytes of internal 
RAM with as much as 
640K bytes externally. Op­
tionally. the B 128 can be 
outfitted with a Z80 pro­
cessor board ro provide 
CP/M compatibility. ln ad­
dition. CP/M-86 and UCSD 
Pascal are available . The 
Bl 28 costs s 1695. Further 
specifications are available 
from Commodore Busi­
ness Machines Inc.. Com­
puter Systems Division . 
The Meadows. 487 Devon 
Park Dr.. Wayne. PA 
19087.. (2 l 5) 687-9750. 
Circle 601 on inquiry card. 
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Sanyo Unveils 
Desktop Computer 
The MBC-1000 desktop 

computer from Sanyo Busi­
ness Systems Corporation 
uses an 8-bir ZBO micropro­
cessor and comes w ith 64K 
bytes of RAM {random-ac­
cess read/write memory) . It 
features a green-phosphor, 
high-impact display screen 
and a detachable keyboard 
complete with number pad, 
cursor-control keys. and 
five programmable-func­
tion keys . Its single 
5 14 -in ch double-sided 
double-density floppy-disk 
drive can be augmented 
w ith three more drives. or 
it can handle up to four 
8- inch double -sided 
double-density drives for a 
tota l storage capacity of 
5.2 megabytes. Standard 
software includes rt1e 
CP/M operating system. 
Sanyo BASIC diagnostics. 
and utilit ies . The 
MBC-1000 will supporc all 
CP/M-compatible software 
and will run CBASIC. 
MBASIC. FORTRAN. 
COBOL. and FORTH pro· 
grams when equipped 
w ith the appropriate inter­
preter or compiler. Addi­
tionally. the MBC· l 000 
can be used in the CoNus 
Omninet network. 

Software options include 
a word processor and elec· 
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tronic spreadsheets. A 
hard disk is also available . 
The MBC- I 000 has a sug­
gested list price of S 1995. 
Further spedficacions ·can 
be obtained from Sanyo 
Business Systems Corp.. 

Computer Division. 5 I 

Joseph St.. Moonachie. 

NJ 07074. rsoo1 526­
7043: in New Jersey. 

(201/ 440-9300. 

Circl e 602 on inquiry card. 


Inexpensive Personal 

Computer from Cromemco 


Cromemco·s C-10 SP ability to emulate many dif­
/Super Pak) personal com­ ferent terminals and data 
puter is supplied with a prorocols. Supplied soft­
I 2-inch display. detachable ware includes a CP/M­
keyboard. 5 01-inch disk compatible operating sys­
drive w ith 390K bytes of tem. a word-processing 
storage. and three so~­ program. a f inancial 
ware packages. The C-1O spreadsheet calcula tor. and 
SP features a 4-MHz Z80 32K bytes of structured 
microprocessor. 64K bytes BASIC. 
of internal user-accessible The CP- I 0 SP com 
RAM /random -access s I 785 . Optionally. the 
read/write memory). and CP- I 0 can be purchased 
24K bytes of ROM tread­ without the disk drive and 
only memory) . Its display software for 5995. or it can 
produces 25 lines of 80 be obt.:i ined with a letter­
characters and has four quality printer. a tilt-and­
character sets. including swivel ergonomic stand. 
graphics. supplied in 4K and the so~ware for 
byres of ROM. Data com­ S 2875 . Full specifications 
munications capabilities are available from Cro­
consist of an RS-232C serial memco Inc.. 280 Bernardo 
port. a paralle l Centronics­ Ave .. Mountain V iew. CA 
type printer port a serial 94043. (4 15) 964-7400. 
printer interface. and the Circle 603 on inquiry card . 
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Voyagers 

Information Support Sys­ sand Oaks. CA 9 1362 . 
tems· Voyager II and Ill (800) 235-3524; in Califor­
desktop microcomputers nia. /805J 496-2533 . 
use 8085 microprocessors Circle 604 on inquiry card. 
and have 64K bytes of 
RAM (random-access 
read/write memory) . The 
Voyager H's dual floppy­
disk drives provide 2 16-Blt Personal 
megabytes of storage . Computer from 
while a hard-disk subsys­ Hitachi 
tem gives the Voyager Ill 6 Hitachi's I 6-bit 8088­
megabytes of storage . As based Personal Computer 
CP/M-compatible systems. comes w ith l 28K bytes of 
the Voyagers are sup­ RAM (random-access read/ 
ported by Information Sup­ write memory) . expand­
port Systems· word pro­ able to 384K bytes. The 
cessing, medical patient system features a display 
billing. and accounting screen. a detachable key­
packages. The accounting board. a built-in double­
package features accounts sided double-density flop­
payable and receivable. py-disk drive. and imer­
general ledger. inventory faces for other monitors. 
control. payrolf and per­ Centronics-rype printers. 
sonnel. and job order­ light pens. and RS-232C 
control capabilities. communication devices. 

The suggested price for The screen can display 80 
the Voyager II is s 7745. by 25 or 40 by 25 formats 
The Voyager lll costs using I 5 colors or in 
S9990. Both systems are monochrome. and a large­
distributed by Hollander capacity video RAM pro­
Orfice Products. Suite B. 4 I vides 640-dot horizontal 
Duesenberg Dr.. Thou- by 400-dot vertica r 
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graphics resolution in 
eight colors. The ability to 

overlay text and graphics 
is also supplied . The 
Hitachi Personal Com· 
purer runs under Micro­
sofrs MS-DOS operating 
system and is supplied 
wirh a BASIC interpreter. 

Optional equipment 
available for the Hitachi 
Personal Computer in­
cludes an 8087 mathemat· 
ics processor and Pascal. 
FORTRAN. COBOL. and 
assembler languages. For 
marketing and pricing in­
formation. contact Hitachi 
Sales Corp.. The Hitachi 
A ta go Building #I 5· I 2. 
Nishi·ShimbashJ 2-chome, 
Minaro-ku. Tokyo l 05. 
Japan; tel: Tokyo (03) 
502-21 l I; Telex: J24492. 
J22391 . J24114. 
Circre 605 on inquiry card . 

Low-Cost 
Desktop Systems 
Datamac Computer Sys­

tems· I 200 Series of seff­
contained. portable desk­
top microcomputers are 
CP/M-compacible. Based 
on the Z80 processor. each 
system has 64K bytes of 
RAM (random -access 

read/write memory). two 
RS-232C ports. a parallel 
port. display screen. and 
one or two 5 !/.i -inch flop­
py-disk drives. Drive for­
mats can be single- or 
double-sided. single- or 
double-density. or 96 
tracks per inch. The series 
features simultaneous use 
of hard disk and 5 !/.i - and 
8-inch floppy disks. local 
networking and multiuser 
capabflities. intelligent ter· 
mJnal emulation. RAM 
memory expansion up to 
320K bytes. multiple-disk 
formats. and remote diag· 
nosrics. Also provided are 
12 programmable-function 
keys. up to 58K bytes of 
user memory under CP/M. 
and a Help key capability. 
Option s include an 
EPROM (erasable program­
mable read-only memoiy) 
burner and a System Activi­
ty Monitor chat lets you dis­
play or alter memory and 
registers. set breakpoints. 
and single-step through a 
program as it runs. 

The basic Datamac 
l 200. excluding disk drives 
bur with a disk comroller. 
costs S2650. The $4195 
Datamac l 255 has two 
5 V4 -inch double-sided 
double-density floppy-disk 
drives. each with 409K 
bytes of storage. The Daca­
mac 1265. which has two 
5 V4 - inch double-sided 
96-track·per-inch drives 
each capable of scoring 
788K bytes of data. has a 
suggested list price of 
54670. Full details on the 
1200 Series are available 
from Dacamac Computer 
Systems. 680 Almanor 
Ave .. Sunnyvale. CA 
94086. (408) 735-0323. 
Circle 606 on inquiry card. 

Portable Computer 

Handles Any Appllcatlon 


The M6000P port.able 
computer lets users con­
figure for virtually any ap­
plicat ion . according to 
Micro Source. The unit fea· 
cures 368K bytes of star· 
age per 5 V4 -inch Floppy­
disk drive. a modular de­
sign using STD-bus boards 
w ith an 8-slot card cage 
that can be expanded to 
I 2 slots. a 9-inch green­
phosph or cathode-ray 
tube with an 80-character 
by 24-line display format. 
and a VT-100-scyle de· 
tachable keyboard . The 
M6000P uses the ZBO pro· 
cessor. but it's upgradable 
ro 68000 operation by vir­
tue of the STD bus. The 
M6000P can use single­
and double-sided single· or 
double-density disks under 
the CP/M 2.2 operating 
system. A rear connector 
for an optional 8-inch disk 
drive is provided. Standard 
software includes the 
Superfile database man­
ager and Micropro·s 
Wordstar. Calcstar. Spell­
star. and Mai/merge pro· 
grams. 

Optional equipment for 
the M6000P includes a 
I 0-megabyte W inchester 

hard disk. battery backup. 
printer. an 8-inch floppy· 
disk drive. add-on memory 
cards. and a 6809 card 
running Flex . Prices srart ar 
53900. Complete derails 
are available from the 
Micro Source Inc.. POB 
3 l 9. New Lebanon. OH 
45345. /5 l 3J 687-1395. 
Circle 607 on inquiry card . 

16~Blt Supermfcros 
Molecu lar Co mputer 

now offers I 6-bit process· 
ing power on its multiuser 
Supermicro 8 and Super­
micro 32 systems. The 
16-bit capabilicy. which is 
based on the 8086 micro­
processor from Intel with 
up co I megabyte of mem­
ory. will coexist in che 
same system with 8-bit 
ZBO processors running 
under the CP/M-comp.3t· 
ible n/Star operating sys­
tem. This arrangement lets 
each user h.3ve a dedi­
cated 8-bir ZBO and 64K 
bytes of memory for 
CP/M·compatib le applfca­
rions. while the l 6-bit 
CP/M·86-compatible capa­
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bility gives all users a 
shared resource with more 
addressing space. The in­
crease in addressing space 
means that large applica­
tions such as complex 
modeling. graphics. large 
spreadsheets. and statis­
tical packages are possible. 
O ther features of the 
I 6-bit Supermicros include 
up to 1 megabyte of RAM 
(random-access read/write 
memoryj in 256K·byte in· 
crements.. an Intel 8089 
110 OMA (direct memory 
access) p rocessor. an 
8-MHz system clock, and 

PUBLICATIONS 


parity for error detection. 
Options include error 

correnion circuitry, the 
8087 mathematics proces· 
sor. and up to I 28 mega­
bytes of Winchester-disk 
storage. A I6-bit processor 
with 256K bytes of RAM 
for both Supermicro 8 and 
32 costs 52795. Each ad­
d itional 256K·byte incre­
ment up ro l megabyte. 
costs s1495. For complete 
details. contact Molecular 
Computer. 1841 lanker 
Rd.. San Jose. CA 95 I I 2. 
(408) 995-5440. 
Circle 608 on inquiry card. 

Carbonless Forms 

for Small Computers Detailed 


A free eight-page color 
catalog detailing carbon· 
less forms for small com­
puters is available from rhe 
Delmart Company. The 
catalog presents a line of 
carbonless checks. in­
vorces. and statements. 
plus a description of Del· 
marr·s custom-design ser­
vice for va riations in for-

mar. typefaces. and choice 
of different logos. Direcr­
mail prices for quantities as 
low as 500 are provided. 
Call or write Delmart Co .. 
530 North Wheeler St.. 
POB 43495, Sr. Paul. MN 
55164, (800) 328-9697; in 
Minnesota . call 16 12) 
483-7888. 
Circ le 609 on inquiry card. 

TRS-80: More 

Than BASIC 


The most recenr addirion 
co the Blacksburg Continu­
ing Education Series. 
TRS-80: More Than BASIC. 
by John Paul Froehlich. 
shows you how co convert 
your TRS·80 Model I or IJI 
inro a development system 
for programming in Z80 in­
struction-code mnemonics. 
It shows you how co con­
vert the TRS-80 by loading 
object code from casserre 
or floppy disk or by replac· 
ing the BASIC ROM jread­
only memory) . It explains 
how you can obtain writ­
ten text useful rn tracing 
system development. and 
descriptions of the hard­
ware for programming 
EPROMs ferasable pro­
gramm able read-only 
memories) are provided. 
Appendices in TRS-80 : 
More than BA SIC furn ish 
rhe command sequence 
table. references. a list of 
hardware and software 
suppliers. and source-code 
listing for the moniror pro­
gram and for programming 
2708. 27 16. and 8755 
EPROMs. 

Available in softcover. 
the 220-page TRS-80: 
More Than BASIC costs 
s10.95. plus s I shipping 
and handling. Order yours 
from Group Technology 
Ltd ., POB 87. Check. VA 
24072. f703) 65 l -3 I 53. 
Circle 610 on inquiry card. 

Logical Database 
Design Explained 
Logi ca l Da t a Base 

Design by Robert M . Cur· 
Cree and Paul E. Jones has 
all the information you 
need to develop a realistic 
working knowledge of ef· 
feccive logical database 
design. according to the 
publisher. Logical database 
design is organized as a set 
of rules and techniques 
wrthin the bounds of a 
single methodo logical 
framework. Numerous 11· 
lustrations and derailed 
descriptions of the prob­
lems and choices designers 
must face read you beyond 
elementary principles and 
provide rnsrghc inro the real 
issues encountered during 
the design process. Cumce 
and Jones supply exrens1ve 
examinations of data ele· 
ments. including the tax­
onomy of data . examples 
of elements chat you're 
most likely co face. and a 
real database. The analysis 
of user requirements is 
covered. as well as the 
identification of entities and 
their representations, and 
the sorting ouc of relation­
ships among encities. Ocher 
topics addressed include 
procedures for checking 
and preserving the integrity 
of logicar dara srrucrure. 
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how to document a logical 
design. norarional conven­
rrons, how ro use rhe nora­
tion. fundamental rules of 
logical da tabase design. 
and guidelines for logical 
design. 

Logical Data Ba se 
Design is available for 
529.95 from Van Nosrrand 

Reinhold, r35 W est 50th 

St.. New York . NY I 0020. 

12121 265-8700. 

Circ le 6 l I on inquiry card. 


Structured COBOL 
Programming 

Structured COBOL Pro­
g ram m i ng by Morris 
Pollack and Harry Geist 
can be used as a rexrbook 
in a one- or two-semester 
course or as a self-inscruc­
tron guide. Its exercises pro­
vide you w1rh pracrice in 
writing program segments. 
and its problems deverop 
several programs. srep-by­
step. so that you can apply 
what you have learned in 
an orderly fashion. Each 
chapter is complemenred 
by a concise outline of rhe 
concepts presenred. Other 
features of Srrucrured 
COBOL Programming in­
clude appendices covering 

keypunching. BIM OS JCL. 
COBOL reseNed words. 
and the Environment Drv1­
sion. A glossary of COBOL 
and computing rerms. a se­
rected bibliography. and an 
index supplement the rext. 

Structured COBOL Pro­
gramming has a suggested 
list price of s17.95. An ac· 
companying instructor's 
guide costs 53.33. Contact 
Bobbs-Merrill Educational 
Publish ing, 4300 Wesr 
62nd St.. POB 7080. In­
dianapolis. IN 46206. (3 l 7J 
298-5400. 
Circle 61 2 on inqu iry card. 

Newsletter Focuses 
on TCS Accounting 

Software 
Rocky Mountain Soft­

ware Systems produces a 
quarterly newlerter for 
users of rhe TCS !Technical 
Systems Consultants! ac­
counring software sytem. 
TCS Debits and Credi ts 
has bug reports and fixes. 
potential enhancements to 
make the system more 
powerful or easier ro use, 
new products and new 
version announcements. 
news on TCS-compat1ble 
products or services. and 
helpful ideas. 

Subscriptions ro res 
Debits and Credits are 
available to any TCS user 
for s20 a year. A low-cosr 
floppy-disk update seNice 
is available ro subscribers. 
Contact Rocky Mouma1n 
Software Systems. POB 
3282. Walnut Creek. CA 
94598. /415) 625-1592. 
Circle 6 l 3 on inquiry card. 

Electronic Products Catalog 

Electronic Specialists has 
produced a 40-page cata­
log that presents its entire 
line of microcomputer in ­
terference-control cards. 
Also included are protec­
tive devices. line-voltage 
regulamrs. and AC power 
inrerruprers. Descriptive 
sections outlining particula r 

problems and suggested 
sorucions are provided. and 
typical appJications and 
uses are highlighted. 

Request cararog 821 
from Electronic Specialists 
Inc.. 17 l South Main St.. 
POB 389. Naticl~. MA 
01760. j6 I 7J 655-1532. 
Cirde 6 14 on inquiry ca rd. 

M agazine for 

Heath/Zenith Users 


Sextant is an indepen­
dent magazine designed 
for Heath/Zenith users. Its 
arncles cover a wide varie­
ty of ropics. including color 
graphics applications. ad­
vice on choosing program­
ming languages, analyses 
of H/Z89 interface hard­

ware. software reviews. 
and game programs. 

An nual subscriptions 
cosr S9.97 /four issuesJ . 
Contact Sextant. 716 E St. 
SE. W ashington. DC 
20003. 12021 544-0900. 
Circ!e 6 1 5 on inquiry card . 
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Quarterly Probes Voice 


Synthesis and Recognition 

Speech Technology .is a 

quarterly magazine de­
voted co rhe laresr technical 
developmencs and applica­
tions in voice synthesis and 
speech recognition. De­
signed for engineers. scien­
tists. educators. managers. 
and users. this journal 
probes au areas of speech­
technology research from 
semiconductors ro speech 
science . Other rop ics 
covered include digital sig­

nal processing. computer· 
processing architecrure. 
and effective applications 
of human factors. 

A year's subscription to 
Speech Technology cosrs 
S50 in the U.S., s58 in 
Canada and Mexico. and 
S6 7 elsewhere. Speech 
Technology is published 
by Media Dimensions Inc.. 
525 East 82nd St.. New 
York. NY I0028. 
Circle 616 on inqu iry card . 

SOFTWARE 


FORTH CP/M and COOS Cross-Compiler 

Inner Access Corpora­
tion's 8080/Z80 Mera­
FORTH cross-compiler runs 
under CP/M o r Cro · 
memco's COOS disk oper­
ating systems. MeraFORTH 
has both 8080 and ZBO as­
semblers and produces 
code that can be down­
loaded to any 280- or 
8080-based computer or 
put inro ROM (read-only 
memory) . It uses a built-in 
79 Standard FORTH under 
CP/M or COOS to create 
79 FORTH code with an 
application on the target 
machine. Optionally. the 
target FORTH and applica­

tion can be written with­
out headers and link words 
for space savings on the 
order of 25% to 30% . 

MetaFORTH requires an 
8080- or Z80-based system 
w ith 48K bytes of memory 
and CP/M or COOS. It's 
available on a single-sided 
single-density 8-inch IBM­
format floppy disk and on 
two 5 v.i -inch COOS-for­
mat disks. The price is 
5450. Contact Inner Ac­
cess Corp., POB 888, Bel­
mont. CA 94002. !4 l 5) 
591 ·8295. for details. 
Circle 617 on inquiry card. 

Powertext for IBM 

Beaman Porter's Power­
cext word-processing sys· 
tern for the IBM Personal 
Computer has sophisti· 
cated editing and compre­
hensive text-formatting 
capabi lit ies . Automatic 
copy-placement styles in· 
elude margins. indents. 
spacing. super- and sub­
scripts, justification. center· 
ing. variable pirch, pagina­
tion. and table of contents. 
Complementing this are 
features such as form let­
te rs . automatic headers 
and footers. and unlimited 
documentation length . 
Ocher srandard Powertext 
abilities include 132-char­
acrer lines. venical and 
horizonta l border lines. 
boxed copy. print macro 
instructions. up to 14 col· 
umns. auromaric foocnote 
numbers. boiler-plate inclu­
sion. and automatic title 
page. envelope. and label· 
ing. 

Powertext for the IBM 
Personal Computer is a 
run-time bootable system 
requiring a minimum of 
64K bytes of memory. two 
disk drives. and a serial or 
para llel printer. It can ac­
commodate 200K bytes 
per disk and. if your sys­
tem has more tl1an 64K 
bytes of memory. Power­
text can provide extended 
memory for the program 
environment and RAM 
(random-access read/write 
memoryj disk. Powertext 
cosrs S399. including disk 
and a manual. The man· 
ual alone is S25 . Contact 
Beaman Porter Inc.. Plea­
sant Ridge Rd.. Harrison. 
NY I 0528, (914) 967-3504. 
Circle 618 on inquiry card. 

H/Z89 Clrcult­
Analysls Program 
Pressure Applications is 

marketing a circuit-analysis 
program for Heath/Zenith 
89 computers. The pro­
gram features steady-state 
circuit analysis of R-L-C ele­
ments, bipolar and junction 
FET transistors. and opera­
tional ampfifrers. Its easy-to­
use format and extensive 
function keys allow data 
files to be loaded and 
saved from disk. Also pro· 
vided are element addition 
or deletion and listing to a 
printer functions. 

The program. available 
for 5 \14-inch hard· sectored 
disk only. requires the 
CP/M 2.2 operating sys­
tem. MBASIC. and a mini­
mum of 48K bytes of mem­
OI)'. It costs $30. A version 
with screen-plotting capa­
bilities sells for S40. Order 
from Pressure Applications. 
2478 Briarwood Dr.. San 
Jose. CA 95 125. (408) 
269-6107. 
Circle 619 on inquiry card. 

Vlslschedule 
for the Apple Ill 

Vlsicorp has released a 
more powerful version of 
its V isischedule inreractive 
project-management pro­
gram for rhe Apple IH com· 
puter. The number of tasks 
that can be performed with 
this Vis ischedule are nearly 
double that of the Apple II 
version because of the 
Apple Ill's larger internal 
memory . A I 28K-byte 
Apple Ill wifl support from 
145 ro 21 5 tasks per pro· 

jeer. and a 256K-byte 
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CP/M Applications Run 

Faster Under TurboDOS 


Apple Ill wfll handle 300 
tasks. 

A minimum of I 28K 
bytes of memory and an 
external disk drive are re­
quired. A printer is recom-

TurboOOS. a Z80-based 
operating system. is a Soft­
ware 2(X)0 product said to 
be fu l!J' compatible w ith 
the CP/M 2.2 operar.ing 
system. but three times as 
fast and capable of storing 
25 % to 35% more data on 
each disk. Available for 
single-user and networking 
configurations. TurboDOS 
supports hard disks to ICXJO 
megabytes and features 
automatic file and record 
in t erlo c ks. h igh-per­
formance print spooling. 
the ability to handle as 
many as 16 printers simul­
taneously. multiple com­
mands per line. and nest-

mended. The suggested re­

tai l price is 5300. Contact 

V isicorp. 2895 Zanker Rd., 

San Jose. CA 95134. (408) 

946·90CX). 

Circle 620 on inquiry card. 


ing of command files. 
Software 2000 has de· 

signed versions of Turbo­
DOS for the TRS-80 Model 
II. Xerox 820, Terevideo 
TS-800, Digilog I 000 and 
I 500. IMS International 
SCXJO and 8000 series. and 
most S-100 bus systems. 
An adaptable version for 
any Z80-based microcom­
pucer can be obtained. 
Complete TurboDOS speci· 
fications will be furnished 
by Software 2000 Inc.. 
1127 Hetrick Ave .. Arroyo 
Grande. CA 93420. /805) 
489-1977. 
Circle 62 1 on inquiry card . 

Flexlble Programmer 
Tool 

Digital Research's A ccess 
Manager programmer tool 
gives you a common 
method of data-access 
management for data files. 
Basically a general-purpose 
"keyed" file-access meth­
od. Access Manager rets 
you use meaningful key 
values. such as account 
number or customer name, 
ro directly access data 
records on disk files. In ­
dexes can be created to 
provide mu,riple keys ro 
end-user files. It provides a 
common access method w 
the database. regardless of 
which Digtta' Research 
compiler language you are 
using. through its link to 
rhe run-time system of ap­
plication programs running 
under the CP/M or MP/M II 
operating system. Data will 
be accessible through pro­
grams incorporating Ac­
cess Manager and written 
in PL/1-80, Pascal/MT+ . or 
rhe CBA SrC comp iler. 
CB-80. 

Access Manager has a 
suggested single-user price 
of 5300. Contact Digital 
Research. l 60 Cen tra l 
Ave .. Pacific Grove. CA 
93950. (408) 649-3896. for 
full derails. 
Circle 622 on inquiry card. 

Easy-tcrUse Rea l 
Estate Software 

Simple Soft's Quikcalc 
Real Estate Investor is de­
signed for prospective 
homeowners. rea I estate 
brokers. and investors. It 
has four separate fi les that 
can help evaluate porenrial 

real estate sales or pur­
chases. Basically a templa te 
for 64K-byre microcom­
puters using either Visica lc 
or Supercalc. Quikca lc is 
provided with separate 
models for individual 
residences and for income 
properties. Both models 
analyze purchase price. 
financing structure. tax im­
plications. cash flow. and 
profitability after sale. All 
analyses are summarized 
into an inclusive internal 
rare of return. 

Qui kca lc has a sug­
gested reta il price of 
S129.95. Versions are avail­
able for most popular com­
puters. including the Apple 
and the IBM Personal Com· 
purer. Address inquiries to 
Simple Soft Inc .. Suite I0 I . 
480 Eagre Dr., Elk Grove. 
IL 60007. (312) 364-0752. 
Circle 623 on inquiry card. 

Miiestone 
Milestone is a project· 

management and time­
scheduling program from 
Digira' Marketing. It's writ­
ten in Pascal and runs on 
CP/M, UCSD. and Apple 
Pascal systems. For CPIM 
systems. it is compiled us­
ing Pascal/M and is 
delivered. ready-to-run. 
w ith the Pascaf/M run-time 
package . For UCSD Pascar 
systems, M ilestone comes 
as an executable p-code 
fire. Milestone wrll run on 
an 8086-based machine 
with CP/M-86. a ZBO sys· 
tern w ith Cromemco's 
COOS operating system. 
an Apple JI running Apple 
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Pascal or equipped w1rh a 
Z80 softcard. a TRS-80 
Moder II running CP/M. 
and a Z80-. 8080-. or 
8085-based machine run­
ning CP/M. Addicional re­
qulrements include 56K 
bytes of RAM trandom-ac­
cess read/write memory). 
one disk drive. an 80-col­
umn printer. and a terminal 
with a 24-line by 80-col­
umn display. absolure cur­
sor positioning. and a 
home-and-clear function. 

Complete specifications 
are available from Digital 
Marketing. 2670 Cherry 
Lane. Walnut Creek. CA 
94596, (4 15) 938-2880. 
Ci rcle 624 on inquiry card. 

CBASIC-2 

Screen Handler 


Screenmaster from Mar­
keting Essentials is a 
CBASIC-2 module in 
source-code form for inclu­
sion in CBASIC·2 programs 
requiring screen inpur 
with automanc validation. 
CBASfC-2 code can be in­
serted to affect any degree 
of editing and control. 
overriding Screenmaster if 
necessary. Screenmascer 
provides such commands 
as GOTO [field) n. BACK­
WARD and FORWARD n 
fields. NEXT and PRIOR 
(screen). as well as SUB· 
MIT and ABORT. Its out­
put is an in-memory array 
of user responses for fur­
ther use by the program­
mer. The Screenmasrer 
disk includes utilities to rest 
and create screen s. 
Screenmaster can be used 

with any dumb terminal. 
Screenmaster is distri· 

buted on an 8·inch single­
density CP/M·format disk; 
other formats are available. 
It costs s 195. the manual 
alone is S25, and a demon­
stration disk can be pur­
chased for SI 0. Order 
Screenmaster from Market­
ing Essentials Inc.. 206 
Mosher Ave .. Woodmere. 
NY I I 598. (800) 645­
2622; in New York. (516) 
569·4533 . 
Circle 625 on inquiry card. 

Legend Sllde Select 
Legend Industries de­

signed the Slide Se!ect Pro­
gram for use with its 64KC 
and 1 28KDE memoiy cards 
and the Apple 11 computer. 
The program. a combina­
rion of two pieces of soft­
ware. lets you rapidly 
retrieve a high-resolution 
picture. One part of Slide 
Select is an Applesoft pro­
gram that gives you con­
tro l of high-resolution pic­
tures. For the BASIC pro­
grammer. a machine-lan­
guage interface is available 
for easy access to the 
Legend ca rds. Slide Select 
lets you flip back and forth 
between high-resolution 
pictures. resulting in the 
functional equivalent of a 
slide projector. Control 
over displayed pictures is 
user-selectable by means 
of the keyboard or game 
paddles. or it can be set to 
run automatically. Up ro 
eight pictures can be 
stored in a 64KC card. and 
the 128KDE can store 
twice as much. 

Slfde Select comes stan­

dard when you purchase 
Legend 64KC or 128KOE 
memory cards. which cost 
S349 and 5650. respec· 
tively. The program is also 
available as an S8 update 
for users who already 
have Legend cards. Con­
tact your local Apple 
dealer or Legend Industries 
Ltd.. 2220 Score Lake Rd .. 
Pontiac. Ml 48054. [313) 
674-0953. 
Circle 626 on inquiry card. 

Citation­

Management 


Program 

The ma intenance of 

your personal reference file 
of scientific and academic 
citations from journals. 
books. and conference 
proceedings can be simpli­
fied with Bibliotek version 
2.0 from Scientific Software 
Products. Bibliotek auto­
mates the process of biblio­
graphy management from 
citation entry through 
printing a finished refer­
ence list. Citation entry. 
modification . deletion. 
searching. sorcing. and 
printing are controlled 
through prompted key­
board entries. Searches can 
be made by keyword. 
source title. author and 
editor. title phrases. and 
date in any combination. 
Equipped with extensive 
facilities for editing and 
aitering responses. Bibliotek 
can store approximately 
500 references in a single 
bibliography, which con­
sists of two disks. 

Bibliotek version 2.0 re­
quires an Apple !I computer 
w ith 48K bytes of RAM 

/random-access read/write 
memoiy), Applesoft BASIC. 
two disk drives. and a 
printer. A single-user li­
cense costs s300. including 
an extensive reference 
manual. The manua! alone 
is S25. Full details are avail· 
able from Scientific Soft· 
ware Products Inc.. 31 71 
Donald Ave .. Indianapolis. 
JN 46224. !317) 299-046 7. 
Circle 627 on inquiry card. 

PERIPHERALS 

Color Dlsplay 
The ECM-1 30 I from 

Elecrrohome Limited is a 
13-inch genera!-purpose 
co!or display monicor. The 
ECM-1 30 I has six user 
controls and is direcrly 
compatible with the IBM 
Personal Computer. The 
ECM-1 30 I provides a 
broad bandwidth. and it 
has separate modules for 
connection to other com­
puters. including 8- and 
16-color modules and an 
RS- I 70 module for separare 
red-green-blue inputs. 

The EMC- 1 30 I comes in 
both medium- [580 by 235 
pixels) and high-resolution 
1720 by 512 pixels) ver­
sions. It is FCC Class A ap­
proved. For details. contact 
Electro home Ltd.. 809 
Wellington St. N. Kit· 
chener. Ontario N2G 4J6, 
Canada . 
Circle 628 on inquiry card. 
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Portable Communications 

System for the Disabled 


Omni is a portable com­
munications system for 
nonvocal. vocal ly im­
paired. or dexterity im­
pa ired individuals from 
Communications Research 
Corporation. A complete 
Omni system includes a 
display board. an LCD 
(liquid-crystal display) read­
out. hard-copy printout 
facility. l 6K bytes of pro­
grammable memory. a 
remote environment con ­
trol. audible alarm. type­
writer interface. and com­
puter access. With rhe 
Omni system. disabled in­
dividuals can switch lights 
and electrical equipment 
onando~summonana~ 

tendant. and select mes­
sages in rhe form of printed 
words. phrases. symbols. 
or pictures . Omni is 
equipped with an RS-232C 
port that provides interface 
capabi lities wirh com­
puters. The system also can 
substitute for the com­
puter's keyboard. which 
provides access to pro­
gramming and data input. 
Its reader/primer attach­
ment provides alphabetic 
interpretation of symbols or 
pictures. 

The Omni System ranges 

in price from s l 275 co 
S2975 . For a brochure de­
railing optional equipment 
and ordering information. 
contact Communications 
Research Corp. . I 720 
I 30th Ave. NE. Bellevue. 

WA 98005. /800) 426­
8075; in Alaska. Hawaii. 

and Washington. call (206) 

881 -9550. 

Circle 629 on inquiry card. 


VIC Timesharing 
with Printout 

RVR Systems· MOM-I is 
a modem driver module 
that plugs directly into the 
user port of the Commo­
dore VIC-20. J['s supplied 
w ith two serial ports for a 
modem and a printer and a 
terminal program that per­
mits telephone line connec­
tions to large timesharing 
computers and computer 
networks. such as Dow 
Jones. The Source. and 
CompuseNe. Additionally. 
the MOM- I has two in­
dicators thar show rrans­
missions to and from rhe 
VIC. All rransmissions are 
simultaneously recorded 
on the VIC's screen and 

the serial printer. An exter­
nal power source is nor re­
quired. 

The MOM- I is available 
for S59. pJus S3 shipping. 
For details. contact RVR 
Systems. POB 265, Dewitt, 
NY 132 14. 
Circle 630 on inquiry card. 

lntelllgent Jnterface 
warn Electronics· inrelli· 

gent printer interface for 
use w ith daisy-wheel print­
ers. such as Hy-rype I and 
Oume. lets you download 
data from the computer in 
either seria l or parallel form. 
The interface. which uses a 
ZBO processor. relieves the 
host computer from con­
trolling the primer so char it 
can perform more useful 
tasks. Data 1s stored in a 
software FIFO /first-in/first­
out) buffer. using a space­
compression technique. 
Data input can be accom­
plished by either a Cen­
rronics-compatible parallel 
port or a simplified RS-232C 
port [transmit data and re­
ceive data only) . The 
parallel input has a variety 
of handshaking signals. in­
cluding busy, printer fault 
paper out. and ribbon out. 
Standard features include 
16K bytes of storage. 
switch-selectable serial port 
data rates from SO bps /bits 
per second) co 19.200 bps 
in 16 common rates. and 
selectable stop bits and 
parity. 

The intelligent primer in· 
rerface is available in an 
assembled and tested ver­
sion or as a bare board 
and operating software. 
Both versions can be ob-

rained with software al­
lowing basic features such 
as a full I 6K-byte buffer. 
setting of form length, and 
repr inting of buffer. 
Cabinets . front panels. 
cables. and a varie ty of 
PROMs (programmable 
read-only memoriesj are 
available. The price for the 
incelfigenr interface ranges 
from s125 ro S525 . Con­
tact Warn Electronics Lrd.. 
POB 526, Knightdale. NC 
27545, [919) 266-9411. 
Circle 631 on inquiry card. 

Run IBM Programs 
on the Apple II 

The 88Card from Copra· 
cessors lets Apple II owners 
run programs designed for 
the IBM Personal Com· 
purer. The card contains a 
5-MHz 16-bit Intel 8088 
processor. 64K bytes of 
RAM [random-access read/ 
write memory). and con· 
trol funcrions . Users merely 
pJug the card into a vacanc 
slot in the Apple. turning it 
into a I 6·bit personal com­
puter wtth l 28K bytes of 
memory. The card is fully 
compatible w ith Apple pe­
ripherals such as printers 
and disk drives . The 
88Card has the ability to 
switch between normal 
Apple programs and IBM 
programs. using the IBM's 
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operating system. It op· 
erates from the Apple's in· 
terna l power supply . 

The BBCard costs 5899, 
including documenration . 
Further information is avail· 

able from Coprocessors 
Inc.. Suite 64, 50 West 
Brokaw Rd.. San Jose. CA 
95 I 10. (408) 947-4616. 
Circle 632 on inquiry card. 

Low-Cost Printer 

Has Expensive Features 


lmegral Data Systems· 
Microprism produces fully· 
formed characters ar 75 
cps [characters per second) 
in a single pass of the princ 
head. Standard features in­
clude a data mode for 
high-speed printouts at I 10 
cps, programmable charac­
ter densities. an enhanced 
type mode. proportional 
and fixed spacing. auto· 
matic text justification. 
backspace and overstrike 
capabilities. and vertical 
and horjzontal tabbing. 
Operator controls incor­
porate a fa ult and paper­
out indicator and swrtches 
for power-up parameters. 
parallel or serial interfaces. 
and Xon/Xoff protocols. 
Dor-graphics features in­
clude 84 by 84 dots per 
inch resolution in a single 
pass. the ability to generate 
charts and drawings. and 

bit-mapped architecture for 
control over the output. 

Microprism is compatible 
w ith other Prism series 
printers. lt has a suggested 
retail price of s799 and can 
be ordered from Integral 
Data Systems. Mirford. NH 
03055. t603) 673-9100. 
Circle 633 on inquiry card . 

Apple II 
Hard-Disk Kit 

A 5-megabyte Win · 
chester hard-disk system kit 
for the Apple II computer is 
available from Xebec. Ac­
cording to the manufac­
turer. the kit can be assem· 

bled in less than I 0 min­
utes and does nor require 
technical expertise. The kit 
consists of a 5 Y4 -inch 
5-megabyte Winchesrer­
disk drive and Xebec's 
S-I 410 incelligent disk con­
troller. Standard features in­
clude up to 22-bit error 
detection. up to I /-bit error 
correction. a full-sector 
data buffer. and single· 
command disk initializa· 
rion. Supplied with the 
system is an Apple II Host 
Adapter Personality Card 
that supports Apple DOS 
!disk operating system). the 
CP/M operating system. 
and the Pascal language; a 
I l 5/2 30-vo lt power 
module; cable ser; cabinet; 
DOS or CPIM software; 
and installation instructions 
and documentation. 

The 5-megabyte hard­
disk system for the Apple 11 

costs S 1299. Individual 
components can be pur­
chased separately . Full 
specifications are available 
from Xebec. 4 32 Lakeside 
Dr.. Sunnyvale. CA 94086. 
{800) 538- 1644: in Califor­
nia. (800) 627-1842 . 
Circle 634 on inquiry card. 

Omega 99G 
Printer from MPI 
Micro Peripherals' Model 

99G Omega is a bidirec­
tional impact matrix printer. 
Ir can print on letterhead, 
bond paper. or multipart­
cur forms because it has 
both a front-load. single­
sheet feeder and a stan· 
dard sprocket feed. With a 
maxrmum speed of I 00 

characters per second, rhe 
99G can format printouts 
in 80-, 96-. or I 36-column 
Jines using a 7 by 9 dot 
matrix. High-quality print­
outs can be produced us­
ing an I I by 9 matrix and a 
serif-sryle rype font in an 
80-column format. Double· 
wide characters are soft· 
ware-selectable from any 
of four prim selections and 
can be intermixed on a line 
for message highlighting. 
Standard print features in­
clude full uppercase and 
lowercase ASCII (American 
Standard Code for Informa­
tion Interchange) set. ad­
justable tractors for paper 
widths of I to 9 inches. 16 
selectable forms lengths. 
skip-over perforation. user­
selectable line spacrng of 6 
to 8 lines per inch. and a 
dot-addressable higlweso­
lurion graphics capability 
for plotting. printing of 
screen graphics. and gen­
era ting special fonts. ii· 
lustrations. and characters. 
Other standard features in­
clude a Centronics-rype 
parallel interface. an RS­
232C seria l interface w ith 
Busy handshake and data 
rares ranging from I l O m 
r 200 bits per second. a 
I K-byte buffer, and a con­
tinuous-loop ribbon ca r­
tridge. 

A variery of options are 
available for the 99G. in­
cluding a 2K-byte buffer. 
an IEEE-488 bus inrerface. 
and a 20-mA currenc loop_ 
The 99G has a suggested 
reta il price of 5849. Details 
can be Ob[ained from 
Micro Peripherals Inc.. 
4426 South Century Dr.. 
Sare Lake City. UT 84 I 07. 
(801) 263-308 1. 
Circle 635 on inquiry card. 
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Universal Printer Buffer 

Microfazer from Quad· 
ram Corporation is a uni· 
versal printer buffer that 
can be used with masc 
popu lar microcomputers 
and parallel printers. le uses 
standard Centronics signals 
and can draw its power 
from mosr printers Data is 
received from the com­
purer at rates of up to 4000 
characters per second. and 
Mierofazer is user-expand· 
able from BK bytes co 64K 
bytes using standard 
64K-byte 200-nanosecond 
chips. It's designed co ar­

rach directly to the input 
port of Epson and similar 
printers. 

Microfazer is available in 
four models that offer buf· 
fering of BK. I 6K. 32K. and 
64K bytes. Prices range 
From s159 to 5299. Sepa· 
rare voltage power sup­
plies are available where 
necessary. For complete 
details. contact Ouadram 
Corp .. 4357 Park Dr.. Nor­
cross. GA 30093. j404J 
923-6666. 
Circle 636 on inquiry card . 

M ISCELLANEOUS 


Allenbach to Market 

O EM-quality Disks 


Allenbach Industries. 
besr known for its high­
quality disk·duplication ser­
vice. has set up a dealer 
nerwork for its line of blank 
OEM· (original equipment 
manufacturer) quality flop­
py disk5. Previously avail· 
able only to software pro­
ducers. the 5 V4 - and 8-inch 
disks can be purchased in 
singlf"' or double-sided for­
mats and double·density. 

When Allenbach dupli­
cates your software. each 
disk is copied and verified 
bit-by-bit. Guaranteed to 

exceed ANSI !American 
National Standards Insti­
tute). ECMA (European 
Computer Manufacturers 
Association) . and ISO /In ­
ternational Standards Or­
gan ization) standards, 
Allenbach disks and dupli­
cation seNices carry life­
time warranties. 

For complete details on 
the disks and disk-duplica­
tion seNices. contact Allen­
bach lndusrries. Suire A. 
2 I 0 I Las Pa/mas. Carlsbad. 
CA 92008. 
Circle 637 on inquiry card. 

Plug-In 
Power-line Monitor 
MCG Electronics· AC 

Line Transient Monitor will 
determine whether your 
AC line power contains 
transients and surges that 
could cause your computer 
to Jose data or garble infor­
mation. The Monitor has 
five LEDs tJighc-emitting 
diodes) that indicate 
power-on and char the line 
current has reached 200. 
400. 600. and 800 volts or 
more. A lso provided is a 
memory feature that re­
tains rransienr data for 24 
hours. even if the Monitor 
has been accidentally 
unplugged. 

The Monitor fits into 
any standard 120·volt AC 
outlet and can be moved 
from outlet ro outler so 
chat you can determine 
which is best. The Monitor 
is also helpful in determin· 
ing whether a newly in· 
stalled machine will cause 
damage before it has a 
chance to do so. The AC 
Line Transient Monitor 
costs s l 89 and is available 
from MCG Electronics 

Corp. . 160 Brook Ave.. 

Deer Park. NY 11729. 

jS I 6) 586-5125 . 

Circle 638 on inquiry card. 


N ew Products 
from MPC 

Apple II users can burn 
EPROMs (erasable pro­
grammable read·onry 
memories) with MPC Pe­
ripherals Corporation's 
PROM-It EDS tEPROM De· 
velopmenr System) . The 
device can program BK-. 
16K -. and 32K-byte 
EPROMs such as the 
2508. 2516. 2532. 2716. 
and 2732 with the change 
of a personality module. Its 
disk-based software helps 
you manipulare blocks. 
disk files. and EPROM 
code. Downloading hexa· 
decimal files from any 
computer that 's equipped 
with an RS·232C port is 
possible. Memory-mapped 
space permits execurion of 
EPROM routines directly 
from PROM-It by means of 
the Apple's 6502 micrpro­
cessor. A switch-selectable 
write-protect feature en­
sures EPROM·code stabili­
ty . PROM·lt costs s129.50. 

Also available for the 
Apple H is an asynchro· 
nous serial 1/0 interface 
card. known as AP-S/O. It 
has driver firmware that 
follows the Apple's periph ­
era I card convention. 
which ensures compati· 
bility w ith all present and 
future operating systems. 
Switch-selectable firmware 
options include automatic 
linefeed/no Hnefeed. strip 
incoming linefeeds. half­
and full·duplex. lower­
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case-ro-uppercase conver­
sion/no conversion. and 
crysta l-contro lled data 
rates from 50 w 19.200 
bits per second. The AP· 
SID costs S 129.50. For fur· 
rher specifications on 
these products, contact 
MPC Peripherals Corp., 
9424 Chesapeake Dr., San 
Diego. CA 92l23. /714) 
278-0630. 
Circle 639 on inquiry card. 

High-Performance 
Logic Analyzer 

Sage Emerprises' Model 
Pl 1 160 Logic Ana lyzer is a 
high-performance device 
designed for digital system 
testing and development. 
Tne 1160. nicknamed the 
Owl. is a l 6-channel. 
I 0-MHz logic analyzer that 
can be used with a stan­
dard dual-channel oscillo­
scope to obta in a 16-chan­
nel timing diagram display. 
When connected to a 
microcomputer. such as 
the Apple II. rhe Owl can 
provide video displays of 
timing diagrams, state 
tables in user-selectable 
binaiy, octa l, or hexadeci· 
mal formats. and. with its 
Vector Graphic mode. an 
X,Y picture of digital infor­
mation on the I 6 channels. 

The Owl costs 5950 For 
additional details, contact 
5age Enterprises Inc., l 080 
Linda Vista Ave .. Moun­
tain View. CA 94043. 
j415j 969-51 I 1 . 
Circle 640 on inquiry card. 

Mlnlcassette 

Encode/Decode 


Circuit 

Braemar Computer De­

vices is marketing an op­
cional encode/decode cir­
cuit tor its CM-600 Mini­
Dek cassette drive The 
da ta encode/decode 
capability eliminates the 
need for host hardware or 
software features to pro­
vide data timing and verifi­
cat ion. Integral en ­
coding/decoding also does 
away with costly en­
gineering time that's re­
quired to interface the 
CM-600 ro various digitar 
applications. 

The CM-600 uses mini­
cassettes to record up to 
90K bytes of data on a 
SO-foot cassette at a stan­
dard rate of 2400 bits per 
second . Power require­
ments are I watt at 5 volts 
DC. The encode/decode 
option adds 525 to the 
CM·600's S 100 price tag. 
Complete details are avail­
able from Braemar Com­
puter Devices. i 1950 I 2rh 
Ave . S. Burnsville. MN 
55337. (6 l 2/ 890-5 135. 
Circle 641 on inquiry card. 

Bubble Memory 
for LSl-11 

Bubbl-Tec is marketing a 
single-board magnetic­
bubble mass-storage mem­
ory system for DEC 
jDigital Equipment Cor­
poration) LSI · 1 I com ­
puters. The OSB-1l Bubbl­
Board is made up of a 
1-megabic bubble device 
and a controller that 
emula tes DEC's RXOl 
floppy-disk system . The 
comroller handles bubble· 
device formatting and 
control. incerfaces the 
bubble-memoiy system to 
the LSl's bus structure. and 
provides both so~- and 
hard-error protectjon and 
correction. Built on a dual­
height LSl- 1 I module. the 
OSB· I I has l 28K bytes of 
nonvolacife storage. an 
average access time to first 
data byte of less than 4 I 

Where Do New Products Items Come From? 
The Information printed in the new products pages of BYTE is 

obtained from "new product" or "press release" copy sent by the 
promoters of new products. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE.· we print it in some form. We 
openly solicit release~ and photos from manufacturers and sup­
pliers to this marketplace. The information Is printed more or fess 
as a first-in first-out queue. subject to occasional priority modifica­
tions. While we would not knowingly print untrue or Inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing In the "What's New7" 
feature Is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 

milliseconds. and data­
transfer ra tes exceeding 
68.000 bits per second. 
Power consumption is less 
than l 5 watts. and only 
+ 5-volt and + I 2-volt 
power is required. both of 
which come directly from 
the LSI - I I bus. 

The OSB- l I Bubbl-Board 
is fully compatible with all 
DEC LSI- l I systems. in­
cluding the LSI- I I /02 and 
· l 1 /23. the SBC- l 1121 
Falcon. and the LSl-1 l /23 
Plus. The price is s I 614. 
quantity ten; OEM jorigi­
nal equipment manufac­
turer) discounts are 
available. Contact Bubbl­
Tec. 6800 Sierra Court. 
Dublin , CA 94566. /415) 
829-8700. 
Circle 642 on inquiry card. 
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Unicom School Inventory (resouice rngmO 250 
 Supeniriiphlcs • BASIC unvu1vs Exl 1nsloni 40 P1lo1 68 ust 6 k 01 Al an 11 

Execut1'.'e Bre1t1ng System • 101 ICllllS 225 
 fast Machine Language Graphics routines lor PET/CBM W11 te t0< proces on othet Atari items 

Bell & Howell 

. WRITE FOR CATALOG 
252 Bethlehem Pike A B C I PDd$1 .25perorderlorsl11IJllmg Wepaybala11:eolUPSsur1a1:e
Colmar. PA 18915 215-822-7727 OmpU lfS cilargesonallprepa1dorders. Priceshstedareoncas11d1scount 

basis Regular pnces slightly h1gter Pnces su~iec1 ta change 

Circ le 4 on Inqu iry card. em S.ptom~r 1982 555 


http:compatior.ei


*ADDS* 

V/ElVPOlNT TEHM I ALS 

$495 

111 11dd11ion Erl cmTr~' tmme~ DEC & 
DG cmn/i<tublc l~m1innb un,I rnod,.,m. 
''"'"' m 5tock arr ,hipped u Hh•n 2-! lm11n. 
ALL mcbs hi/>/ie.I COD. All iwns ur" 
nt•u: tlnd in fv.i:wi\1 ccinotL~ ,... ,rcJ, mtmufdc, 
tlff<.'T'( uarran!tl'~ . 

ECONOMY 

PERIPHERALS INC. 


(404) 952-0213 

Circle 176 on Inquiry caret. 

Design Line 
Micro Work 

Stations 

• A complete range ol wo r s1a11 ons d~sr gncd 
specll1call)' 10 house all m1cro...computers. 

• Delive red heavily packed . 1n scll-a~sembly
•o tm ne-ed 1ng on l y a P'htlllps screwdnver and 
o lew m1nu1es 01 your 11mc to assemole 

• M11riu1actured trnm 1" all woO>d particle board 
srnleced w~lh tHHd·woa,ing melamine venee'. 
1n e11her Oak or Walnu1 

• OeaJer and D•~ tr1t'.)u11on prices on request 
• for more .n1ormat1onon our lul l i:1ngeo l wor 

stallons write or call 301-223-8900. 

ATLANTIC CABINET CORPORATION 
P O Box 100. w11 11amsport. Morytono 21795 

Circ le 41 on Inquiry card. 

Maxell Floppy Disks 

~ 
PACIFIC EXCHANGES 
1OD FOQ1n1ll Blvd.. SM Lui$ 

' { S:ln Lu" Obispo. CA 9340 l 

-
In Cal call( OOJ 592-5935 Of 
( '05)!)43-1037 

Circle 356 on inquiry card . 

ANALOC:-DIGITAL 

DIC:ITAL-ANALOG 


CONVERSION MODULES 

SOFTWARE 

GAIN CONTROL 


Foor adcliiUo.n,11 i:ietCJl ls abOU[ the AD~100· 4 ;o,n-o other 
rlne Calltomla oarn cornor-a tlon 1oor;.J lndlvloua 11v 
ms.tea. ~Jlg h rellJbltUy oroduc~ . circle ril e reao~t 
service urci numuer below or· f or faster- response 
write or caA• us 

CALIFORNIA DATA 

CORPORATION 


34 75 Old Co nejo Roncl. Sulle C·IO 
Newbury Po rk, CA 91310 

(8051 498-3651 

Circle 75 on Inquiry card. 

$GOLD DISK$ 

CP/M Compatible 


Z-80 Software 


:r~;!g_l~~\~~;::$fIE7R5 
from executable ' 
(.COM) fllH PPD 
EZ-TEXT WOROPROCESSOR 
EZ-TEXT Wiii format $75
your text fll• the 
way you want It 

s-a· SD/DD PPD 
Bower-Stewart 

& Associates 
POST OFFICE BOX 1389 

HAWTHORNE. CALIFORNIA 90250 

1~213-532-1237(iiiiliiililiJ 

I- lrademar• 0.911a•R~$eare~~ 


Circle 62 on Inquiry card . 

NOT 5 MEGABYTES 

BUT 10 ! ! ! 


S-100 $1995 APPLE 

TRS-80 


5~" 10 M$ HARD DISK DRJYE 
SllART CONTROLLER 

S· 100, APPLE OR TRS-80 
COMPUTER JrlTERFACE 

POWER SUPPLY • rncLOSURE - FAN 
ALL CABLJNG 

COMPlElEl Y ASSEMB~ED 
rn TESTEO 

ASC k'IO CURREllTL Y RUNS 
ON THE FOLLO\ll IG OISr. 
OPERATJNG SYSTEMS: CP/M 
2.2 , APPLE DOS , TRS-80 
LOOS 

IRSC,_,_,.. 
Jl ,0. 6(i. {115 
l t'~ l n!} on Pa.rk, MD 2065) 
(JD l1 ll63 -6 rno 

Circ le 37 on Inquiry card. 

Diagnostics and 

Treatment 


for your 

CP/M' Computer 


TIN\'DOC'"· ........ .... ..... 29.95 p.p. 
\&"'151<"' CPIM 01>~1 

rcn}. and di11Jl,t'lo,.eJ lfO, M~rn:ir;, Oid:-Syscitm. CPU: 
1tnds file P'IJ"-m('tcr.; or.iJ mr.111..h. 1\16 und~r "°frwilrt C'(ln· 
!rol, pinpoints bad i:;fop•. Cfi;; llJ $~ d.Wc., tprtiJ)·I 

MI CRO SERVlCE GUIDE I 
''CP/M Coll:n!]u'.c:r Sp.tern Scrvicin,N" . 7.9S p.p. 

Ml RO SERVI CE GUIDE 11 
" SABOIY!IOl OiJli: Dr~\'e Savicin.g' . . .9.9' p.p. 

MICRO SERVICE CIUIDE bookt •rir- •1•1Th~cn for 1.nyor.11! 
w11J1 bliilc ~lttuooic knov.·led,sl! 11.Dd .abilily 10 ute Kf'C:W· 
driver:s ThC' a-ppcndU; providc1 d("lllltd tcp._it kehniques 
foi 1)COple wilh ~derinz lrcn 111n1J .J!l f.IJOUOK~ 

LIS t'ur.id:i. orily. Fmcigi ordC:fl idd 5S 00 Pcr:SOll.ll diitci:i. 
•&ke 3....1 wee:k.s.. C•IHomil rcstdi:nu: 11dd 6~ tiu; All ordtn. 
arc ('(Infirmed b)• cn.aU. Wrlt.e (or i.echru'9) dl;!ta.il.1­

R. F. & ....ssocTATSS 
l930 Purd ue ;he. 


Lm ,1ns•les, CaU(om ia 90025 

/213/ 477-83 10 


~TttU.1:""11... q~rnJ~ 

Circle 201 on Inquiry caret . 

Gotacomputer? 


Get a Giltronix Selector 
Switch . 
Eh111lna1e unpluggin~ and tt· pluggln your CPU"s, 
p<:ripl~cr.tl.•, aml n1<1(k111S. thmin;ue •'X(l(11$i\\' 
dupUe-Juon ol lmen:onrtecrlon tutlt .. ~rt Cnnn<'CI 
three com p<lntnl• IO Cilrronll Selecior Switch 
#S&\8. Then sdec.1 )'Our connecrlon ~·hh 2 ltnplc 
rum 0[1he dl•I. 0111)' S79 in OEM qu>ntirics 
Monitoring opliurc< ..-..ilablr . full ~ )'l'll' w:ur•n~· 
on fill G llrronll units. 
SWITCH TO Gn:rRONIX. 

®~IL'iim~m. OW£: 
UNI E•5Al IN rufA.CC •11.ooue. T5 

870 Son Anlonlo A¥O, Polo Alto. CA 9dJ03 

Circle 207 on Inquiry card. 

'~lBuild and Enhance "" 
"': your ApDIO . Sofh..,DitC Hbrary 

at atfo1dabltt prices. 
\::::{ \ For lhe FIRST time - PACKEO 
' \.) ~ di sks wllt"t 60ouu.t111nolng 

/ . ~~. ~~0!/~~=;e · need~ pro~ram~!
~ADr.Rft..;;1 At la!! you M"" an opportunity 
~ W t.I touse.,.our.Apple " 1oln 1 ur1~1 

'411 capaclly l 1-£•'" 
" ~ 

RPPl..tWflAE ll':'i[. orrorrn oach disk an 
c-.:lon'3h10 r,ranoc.,. o1 ptog<am:s lncludl.ng: 

Su.11'.i ne~ Prir\l(lr Gr l'lr>l'llC!I 
Garnt:1 • Tex.' • Mus.le 
Utlll,iet • D1UI! Ba..!e • Fina.nee 
Sc1anco • Eng lnc-e<lno • and m.an:.­
other a wi1ti J _J DOS la< ail~V (lcimurtlnln-g 

First 3 disks available at $59.95 each 
Order all 3 for a free bonus disk . 
Call now lol l free: 1-800-327-8664 
Fla. Residents: 305-584-7004 
Please add $3 lor postag e & handling. 
ij.IOQ Ha:,ie:s SI 

HollywOO<I . fl lJOZ• 


·TM Ao~ 1.. 11-o;1ne:1fld ua.:h,tmarkcA ,..pp4eComoulW Co 


Circle 31 on Inqui ry card. 

http:lncludl.ng
http:Pcr:SOll.ll
http:1.nyor.11
http:di11Jl,t'lo,.eJ


40x24 VIDEO+ 

6502 MICROCOMPUTER 


6502 MICROPROCESSOR 4K RAM 
6116's 

2 PARALLEL 
110 PORTS 

44 PIN EXPANSION 
CONNECTOR 

9 Vcx5 3!.'' BOARD 
SIZE 

--COMPOSITE VIDEO 
,,,...­ OUTPUT 

"MINI VIDEO" 82-140 

This board can be used to add a video display to your AIM or other computer. It can also, with 

the addit ion of a parallel keyboard, 5V power supply and video Monitor, be used as a home 

computer. It will run .Tom Pittman's Tiny Basic. The 2716 character gen. will produce 256 8x8 

characters, ASCII upper and lower case and graphic characters. The 44 pin expansion 

connector can be used to add up to 6K of memory or extra 110 ports. 


Documentation includes schematic, parts list. connector pin outs, and source listing for video 

display and Monitor. Contr91 character response: H·back space, I-up one line, J-line feed 

L-clear screen and hE>me, M-carriage return, LI-forward space non destructive. The cursor is 

flashing underl ine type. Power requirements: 5 volts 600 MA 3 watts. 


Price: 


Assembled video board without EPAOMS #82·140A . . . ... ......... • .. • .. .. . . . .. . . $149.95• 

EPROM 2532 with Monitor + Tiny Basic . .. ... .. _.... . ..... . ................ . .. $ 39.95* 

EPROM 2716 character generator . ........... .. .. . . .. . . . . .... . . •. ... .... . .. .. $ 19.95 • 

EPROM 2716 parallel input ... .... . . .... . . . . .. .. . , . ... . . ......... . .......... $ 19.95 

Bare board with documentation #82-1408 ...... .. .. . ..... . ...... . . .. . . .. . .. . . .. $ 79.95 


·Three items if purchased together - save $9.90 . .... . . . ... . . ... .. . . . .. . ... . ... . $199.95" 


..;- JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENQINEERINO, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 
ADD SALES TAX IN CALIFORNIA • AD D 5% SHIPPI NG & HANDLING 3% FOR ORDERS OVERS 100 ~ 

SEND $1 .00 FOR CATALOG (415) 592·8411 10% OUTSIDE US.A. 
WILL CALL HOURS: 9am · 4pm 

BYTE S.Oplnnbcr 19&2 551 



LOOK TO THE FUTURE . .. 

EPROl1-J2 
The only EPROM programmer you need! 

·:~Et6~~iJfM~~OJ EPROM programmer lor 1lngle .upply 

• ~~W~o:rent lK UJrou gn 16K (DY!eJ EPAOMs pl<Js Mure 

• f PAO can °" v<1riliea ll'llOOQn a Ptllt or tou1t<i mmomOly
spaCAO f(W ieri1icatlon anti use. 

.~~~~l~~ ::~~321~211~·~ E~~~e¥lf 
2516. U16 PM-4 - 25&1 PM-7 - 25211 

PM ·2- 2532 PM·5-27&4 PM-e-2112e 
•Sjfl\!le zeio·loseroon-111eM<Jre oockt1 acroml!'l(ldms ~tn 24· 

·g~~~~~~&~~~"!~~n aojosu~e regu!4tor lor 111n­

•~":-~a~a11'rc · ward w111t ><tltlor nmks. S1lksc1eeo ar>:l 
~hl·ol<le<I 00Mac1 lio09rs. 

• BOBOtZBO aln1ro1 S11rrwa.e 1ncruoes ccrnmws 10< orooram· 
m11111. •·en11cauon. diS); 110 aoo e(lot/ng. 

· COmorehenslve usefs ma~~ c:ontalr& sil'J'ce llsllflll ot CQll­
Ul)l S<Jr!w"e 

$269.95 
~me:ntle<I& tc$le<ll 

Corporation P111;e rncluO>es EPROM-32. ttocumen-
PO . Boi 17577 mllln aM l'•tl PtrsO!lailt;' Meo!lu l~s 

Memiih!s TN 38117 ~s~) Adw11aaa1 Mo<Mes- 17.95 
1901 )-7Sa-0619 :;oocP/M~:::i:~;~,~:~tsis~-

Circle 316 on Inquiry card. 

Ifs Now Available! 

The Light Pen For The 

IBM Personal ~ 

Computer 
Ideal For:• Prog ram In­

terf ace and menu selec ­

lion . • Interactive graph­
lcs !or engineering , business and CAD. 

• Very effective educational prog rams, 
without keyboard prob lems. • SUPER 
games, exciting demonstrations and just 
plain lun. Profess/anal Oual/ly and Dur­
able Construction, yet Jnexpens/11e. Fully 
Supported Undar IBM Basic for Color/ 
Graphics Adaptar with Monochrome or 
Color Dlsplaya or TV's. (Nol for use with 
IBM Monochrome Display). Introd uctory 
Pricing : FT·156 Light Pen - $159.95; 
Demo/Games Diskette - $39.95. Call or 
write us. or see your part icipating IBM 
dealer. 

FTG DATA SYSTEMS 
10801 Dale Street. Suila M-2 
P.O. Box 615 

Stanton . Calilomia 90608 

(714) 995-3900 VISA&M/CAccepted 

Circ le 196 on Inquiry card . 

Flexy­~BASF Disks 

Write for our SAVE 40o/o complete 1111 . 

5 1/ " Specify oolt, Piice/10 
14 10 or 16 sector 

1 aidolsinQIO don1l1y . .•... •••.. .. $ 26 . 70 
1 al dol doubla deMity ......... .. • . 31 .90 
2 t1desldouble den~lty . ___ • . •. __ . _37. 1 o 

Spoellv soil 
or 32 SOCIO • 

1 oldo/olnglo donslly .... .......... 26. 70 
1 oldo/dout>lo donsll y .. •.•... __ ... 31 .90 
2 oldo•idouble den• lly . . .......... 41 .60 

8 •1 

CHECKS - VISA - MC - C.O.O. 
(3131 777· 7780 ADD S2 SHIPPING 

L YBEN COMPUTER SYSTEMS 

2 7 204 Harpe r Ave . 


St . C lai r Shores, Ml 48081 


Circle 273 on Inquiry card. 

NEW 23K 

PERSONAL 

COMPUTER 

$23900 FACTORY SALE 

PR ICE 

Yo~ ~e t Jhe NEW APF·IM·1 Full Srrn Powe1lul 
Computer : lndudBs l•K ROM with Level 11 BASIC 
buill 1n, 9K User RA.M. Color. Scund. Prolessooool 
~3 keyboa rd, Two controllers. Two 10 key numer ­
ic pads. High speed casso11e. AC . adep1e1, AF 
modulator. T.V. sw1lchbox Acceµls TAPE·DISK­
PLUG IN CARTRIDGES . It Is PLUG I EXPAND· 
ABLE allow cost 90day palls and labor warran­
ly, owners guide, BASIC ta.nguage manual. All 
1h1s In a beau1.tu1 blac and while console case 
tor only '239'". 
15 DAY FREE TRIAL Rel\Jrnwl th1n ISdayscorn.­
plele and undamaged lor returld ol puichase 
price. 

PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO OR DER PHONE 3121382·2192 

Circ le 385 on Inquiry card. 

RGB HI Resolution Color 
RGB Displays 

. .....,~...,.,..,. ,,,1,..r-... 
: ~:·~'\:'!~~:?;::· 
•r,,J,1~w-..1i.,. 

• nO'nll..-AC. Kho 
• ICIQ1,w.. .,1::lll'J . ,,,..,'-"' ........"' 
13" - 35900 
•.'!:If .,,-~ ·tt ~'bl 

19" - $38900 
U;lo. · ~1 ·!·~ 1 •trtt 

IBM Cable • $4900 

t •.1, ... C.<'Cl..1t••"'-'•'"~' 

Bezels 13 " . $17.. 
lb .r:l•V' 
l • t1C •j..lo l 19" . $24" 
Note: Encrosed Modols Now Avallab le 

NEW! "Big Board Box" $8995 

.l l!l«.1 •,..(""'o!>CL....,, , ... . _...,.,,,,ftc..·:::1 

frw)'!Ow,• .. ~ •• ~ ... ~-1..-1 1 S.00­
..... lll 


A.. fO"'-o.J•-•' 1 ~....,.i .. ~·· • 1.c.• b lQ
'°"""' ""c>... 1~- , ~i r.,. o 

''" ' .. ' '""" 1•• t t N!i r Cfl l .,.J 
' "'•'-"- 4 "~.....,....., ~ ...... l! •.i_.. .... <A' 
r " ~T.....{ •·f• lt ,~~- ,.,., ..., . ........ ~-

A•1"t'-Q11'"1" • .: • 1" t.. t ""' 10 •~I • 11.-a...: 
ua.a.t 

Deafin' Eleelronlcs ""'''" ..
T.nlrc:,.'w--.n!a,..al<>ltll;i, CAOOD O EMa -~I lat 
41 !i-4'l>'!l'Sl0 mu1t1p111un11pr1ang 

Clrcle 153 on Inquiry card. 

Clrcle 83 on Inquiry card. 

FEEL TRAPPED 

BETWEEN 


CAPACITY AND 

__ COST?__ 

Pr ocoS1or Jnlorlace mtroauces 1t1e Cartr log1 Olsk Con· 
!roller !or lhe S· 100 bus Con119uraol• lor 12 se<lor 
231~ •nO 5••0 lj·pe 01s drives (1 25 10 MOytes pe: 
Ort\'f'I Compre:e w1;h CPM"' CB IOS i:hs~ !wmal~e-r 
oiagn~ res af\ll t~nnit:<JI mJnual IO·•· C45t S595 00 

Manual o•ly S2!i 00 w·I ~ --.,-,
The porlormance ~ I 
yoo nood •• 
J cosl you un ' 
allard ~ . ___ . . ...... 

Procanor1n1"1.aces .1n, . PO Ba-. ,5.;;i tlrn Gi0\"6 M ~:un 
41~-185- 245 

Clrc le 382 on Inquiry ca rd . 

PC/FORTH 

Complete FORTH program dowolopmont <ysfems 
lor the IBM Per1onol Compvler. Package• 
indydo interpr:efEtr/ camplfer wi1 hvirtual memory 
mo no9c-rnnn1, line edilor, c:.uslom ~creen edilor. 
ouemblor. deoompiler. utililies, File ond record 
o"en module1. ond mony dem omlralion pro­
grom>. I00 page '"'" manual . . . S100.00 

Flooling poini arithmelic ex•ens.ions and cro.u 
compiler available al additional coil. 

Ready lo run under PC-DOS or CP/M - 86~ 
S1ondolone voriion ava ilable soon. 6d kbyle• 
RAM and lwo di•k drivo1 recommended. (IBM 
is a regiSlered lrodemotk or lnlernation a l 
Susine" Machines Corp CP/ M i1 o re9 i11ered 
lrademark of Digital Research, Inc..) 

Laboratory Microsystems 
4147 Beethovan Sl<eet 
lo• Angelo·•, CA 90066 

f213l 306•7412 

Cl rcle 262 on Inquiry card. 

Ccompllers 
and 


Cross compilers 

Available for: 

PDP-11 RT-1 1/RSX-11 
6809 SOOS/FLEX 
8080 CP/M 
8085 CP/M 
Z80 CPIM 
8086 CPIM86 
8088 MSDOS CP/M86 


OTHERS PENDING 


The lull C language, as described in ..The 

C Programming Language" by Kernighan 

and Ritchie. 

UNIX version 7 compalible. 

Starting at S200.00 


UNIX11•bdit!m.ln.OfiN1 Lll:MI RTi ll 
RS.'(11 11t• trJIOMW\.a of~ E~ 
~1c.::iti SDOS1s1~dSO!I· 
-are o,n..-l"lica CP M It • lndmnllIIL al 
~~C'll. R..EXd atradil(naj~or 
'Todr.nalS~~:1 

TELECON SYSTEMS 
90 E. Gish Road, Suile 25 
San Jose, California 95112 

408-275-1 659 

Circ le 456 on Inquiry card. 

http:Procanor1n1"1.aces.1n
http:�r,,J,1~w-..1i
http:Mo<Mes-17.95


WE WILL NOT BE UNDERSOLD 

SOFTWARE APPLE SOFTWARE COMPUTEBS 

MICROPRO 
Words tar $269.00 
Mailmerl}e 89.00 
Customizat ion Notes $359.00 
Soellstar S239.00 
Date.star S199.00 
Calcstar S199.00 
MICROSOFT 
BasJc Interpreter $349.00 
Baslc Compiler $389.00 
Fortran 80 $499.00 
Cobol 80 S69S.OO 
DATA BASE 
FMS80 S59S.00 
dBase II $599.00 

NEW! IBM PC SOFTW.llRE NEW! 

INFORMATION UNLIMITED 
Easy Writer S289.00 
Easy Speller $149.00 
Easy Flier $319.00 
VISIOORP 
Visicalc 256K $190.00 
VlslOex $199 
VlsiFlle 522'9 
VlslTreod/VisiPlot $229 
MICROPRO 
Wordslar $299.00 
MISCEll.ANEOUS 
Supercalc by Sorclm $229.00 
&Jperwrtter by Sorcim $269.00 
Home Accoontant Plus $139.00 
ENTERTAINMENT 
Deadline S39.00 
Temple al Apshal 529.00 
Cursa of Ra SlS.99 
Call For Morn IBM Software And Accessories 

DISK DRIVES 
CCI 100 for 1he TRS·80 Model 1 
SY• 40 track 5299.00 
CCI 189 for !ho Zenilh Z ·69 
5'1• 40 track $379.00 
CORVUS 5M with Mirror $3089.00 
CORVUS 10M with Mirror $4489.00 
CORVI.JS 20M ...;th Mirror $5389.00 
CORVUS Interfaces CAlL 
RANA SYSTEMS add-on Disc Drive !or tho Apple ti 
Elite One 40 Track CAU. 
Erl1a Controller CALL 
Ellie Two 80 Track CAU. 
Elite Three 80 Track oouble·slded CALL 

DISKETTES 
Maxell SY• single side S39.00 
Maxell B sl1>11le side $49.00 
Maxell 5 Y• double side $45.00 
Maxell 8 double side $55.00 
BASF SY• 526.95 
BASF8 $36.00 
Verbatim SY· $26.95 
Verbatim 8 $36.00 
Wab.ash 5y, S24.9S 
Wabasha 52995 

IBM PC ACCESSORIES 
64K Card by Mlcrosott $43S.OO 
Joystick by T &G $49.00 
128K Card $579.00 
192K Card S629.00 
256K Card $699.00 
Combo Card by Apparat $249.00 
Call for more IBM PC add-ons 

For fast delivery. send certified checks. money 
orders, or call to arrange direct bank wire 
transfers. Personal o r company checks require 
one to three weeks to clear. All prices are 
mail orde r o n ly and are subjecl o change 
without nolice . Call lor shipping charges. 

MICROPRO 
Words tar 
Mall Merge 
Spells tar 
DataStar 
Calestar 
Supersort I 
VISICORP 
VlSICalc 
Visllerm 
VislDex 
VlslP101 
Vis I File 
VlslScnedo.ile 
VisiTrend/Ptot 
VislPac 
MISCELLANEOUS 
Micro Courier 
Screen Director 
Execu live Brl efi ng Sys tern 
Supercalc 
Personal Fiiing System 
PFS Repor1 Writer 
Word Handler 
CP/M Power 
ENTERTAINMENT 
W1 i:atd end Princess 
Twerps 
Seer Run 
Zorl< I, II 
Deadline 
Chop Lifter 
Pinball 
Cannonball Blitz 
Knights of Oiamorids 
~~ldnlght Magic 
Wl.zardry 
lime Zone 
Tuesday Morning Quarterback 
Ctush. Cn.imble & Chomp 
Datestones of Ryn 
Morloc"s Tower 
Star Warrior 
Snack Attack 
Star Blazer 
Kabul Spy 
Cycled 

APPLE ACCESORIES 

ADVANCED LOGIC 
Add·Ram 16K Crud 
Z·Card CP/M for the Apple II 
Smartenn 80 Column Board w/Softswitch 
The Synergizer 
NI ofthe BlxMl plus srne CP/M Handbook" 
z-80 Card by Mlcrosofl 
16K Card by Microsoft 
32K Card by Saturn 
Keyboard Enhancer II by Videx 
Vldeoterm by VI dex 
Game Paddles by TG 
Joystick by TG 
Numeric KeyPad by Keyboa1d Co. 
ALF 9 Voice Board 
AJ..F 3 Voice Board 
System Saver by Kensington 
Versacard by Prometheus 
8068 Card by COl)rocessor 
Mlcrobufler II 16K w /g raphlcs 
Mlcrobutter II 32K w/graphlcs 
APPLE INTERFACE CARDS BY CCS 
Serial Asynch . 1'7710 
Serial Synch . .it7712 
Call lor other CCS cards 

CALIFORNIA COMPUTER SYSTEM 
S269.00 Mainframe 2200a 

$99.00 Z-80 CPU 2810a 
$149.00 SdK RAM 2065 
$199.00 Floppy CoolroJler 2422a 
S1B9.00 ZENITH 
$159.00 Z-89 48K 

Z-90 64K 

5485.00 
5265.00 
$569.00 
$359.00 

CALL 
CALL 

$199;00 Call For Prices On The Complete Zenith Line 
$79.00 CASIO FX702P Pocket Computer $179.00 

$ 199.00 Sanyo MBC 1000 64K $1649 
S169.00 Call For Prices On Complete Sanyo Computer Line 
5199.00 
5259.00 PlllNTERS$239.00 
$539.00 NEC 7710 SE!fial 

NEC 7720 KSR$219.00 
NEC 773f:J Parallel

$129.00 
MEC 3510 Serial 

5169.00 
NEC 3530 Paraflel

$!99.00 NEC 8023 Dot Matrix 100cps 
$115.00 

Olivetti DY211 Letter Quality 
$75.00 Daisy Wheel Printer 

$169.00 Paral lel Only 
$59.00 

Epson MX-80 
Epson MX-80FT 

$29.00 
Epson MX·100

S28.00 IDS 560
S26.00 10S Prism 80
S26.95 IDS Prism 132 

$39 Okldala Mlcrollne BO
$24.95 

Ol<.Jdata M~croline 62A$24.95 Okldata Microline 83A
$29.95 Okldata Mletollne 64
$29.95 Centtonics 739
$32.00 Oatasooth t80 cps
S4SOO Zenith Z-25 150 cps
S79.00 
$24.95 
524.95 MONITORS 
$15.99 
$1S.99 Amdek 12·· B & W 
$31 .99 Amdek 13" Color 
S23.95 Sayne 9" B&W 
$24.95 Sanyo g·• Green 
$29.95 Sayno 12" B&W 
S23.95 Sayno 12" Green 

Sanyo 13" Color 
Zenilh 12·· Green 
Zenith 13" Color 
Electrohome 13" H1·RES$99.00 

COior Monitor $225.00 
Electrollome 13" Color $249.00 
Electrohome 12" B&W 
Electrohome 12" Green S545.00 
Electrohome 9" B&W$319.00 
Eleclrohome 9" Green$159.00 

$2395.00 
$2749.00 
$2395.00 
$1850.00 
$1850.00 

$539.00 

$1095.00 
$995.00 

CALL 
CALL 
CALL 
CALL 
CAU. 
CALL 
CALL 
CALL 
CALL 
CALL 

5675.00 
CALL 
CALL 

$109.00 
$329.00 
$135.00 
$140.00 
St79.00 
$169.00 
$359.00 

S99.00 
S339.00 

S829.00 
$349.00 
$179.00 
$169.00 
$149.00 
$159.00 

$199.00 
$125.00 
$259.00 

$49.00 
$49.00 

$139.00 
$159.00 
5229.00 

$75.00 
$229.00 
$789.00 
$259.00 
$299.00 

$139.00 
$149.00 

SPECIAL OF THE MONTH 
RANA SYSTEMS 
add·on disk drive for Apple D 
Elite One 40 track CALL 

TERMINALS 

ADOS Viewpoint $495.00 
Zenith Z·19 $679.00 
Televldeo 910 S595.00 
Televldeo 925 $779.00 
Televldeo 950 5969.00 

TELECOMMUNICATIONS 

Prentice Star Modem $129.00 
Novalion Cat Modem $139.00 
Novallon 0.CAT $149.00 

1SK Ram Kit for Apple II: rnsao $17.50 Novation AUTO-CAT $199.00 
200 nano seconds, 4116 chips Novalion APPLE CAT S299.00 

Hayes Smart Modem 5249.00 
Hayes Micro-Modem $295.00 
Hayes Chro"09raph $225.00 

Th~OR£!!~!E1~!!!lP 

420·438 Rutherford Ave ., Dept. B09M , Charlestown, Massachusetts 02129•Hours 9 AM - 9 PM (Esn Mon.-Fri. (Sat. till 6) TWX· 710-348·1796 Massachusetts Residents call 617 /242-3361 

Technical information ca ll 617/242·3361 Massachusetts Residents add 5% Sales Tax 

C i rc le 135 on inquiry card. 559 



I 8086/8087/8088 I 
CROSS SOFTWARE PACKAGES 

1c er= compil"' for tile 8086.AIJ facllJric,< of rl'lr 
complete C tanguogc. lncfud1t19 rlo•ung point 

lo< the 8087. are supported. Optionally. m~ 
can oe allocated 10< ""'wittl tho 8008- OU1J)Ut Js 
symtl<llk assemi>ly Jangu"!J<'. Tl1e compll"' Is suita­

Dle lor use in porting UNIX to me 8086. 


2 Cro» assentblerlllni<er/hOr.ilr1anldownllne 

loader for mo. 8086. As.><mDl<r lnP<Jt Is an ••· 


ten>lon 10 ll1at used by Jntel. Loader output I> a Nie 

In standar<I Intel nex l<xmat 

-9 Simllla<orldebu~r for ttie 8086. capabll1tles 

._Include dl<Play, Dreakpoln~ onterpretlve exocu­

tiOn, as well as many om.rs. 

HostSy.tem: POP- I I running RT-I I, RSX-ll M, 

UNIXN6, UNIXIV7; or VAX· I I runnJng VMS, 

UNIXl32V. 

Fo.- addltfonal lnform<1tlon : 


~aneed 

~igital Products , Inc. 

1701 2 1~A~. s.. 5ult• 222 . Nas./Wllle, TN 37212 
Phone /615/ 383· 7520 

tnc:e'I b ~ U~ cl Int~ Ccwp;ll"alon,, UNIX aJa.1 UNDUl2V .v~ 
t,1~1.cJ.Bta'lilof.l'l~~T·ll , ti.'<·llM."Df"- l l ,VMS.;uY;1 

VAX•ll ..~ 11o111em.:rruat~.Mf~(COfPQ'ildOn. 

Circle 11 on Inquiry card. 

64K Expansion
Memory for 

-;- - -~~ Personal 
..:.. - -~~~ Com/JU/er 

ALL THE MEMORY YOU 'LL EVER HE£0 
• Maximize Advanced BASIC 

Program Capacity 
• 	 Increase VisiCak' Wo1kshee1 

space to 4 limes 
• Compile ~.l5CJ l Programs 

R£LlABLE PERFORMA~CE THffSGUARANTEEO 

• Parity Generate and Check 
• Gold Plated Edge Connector 
• Fully Tested and Burned Jn 
• Full One Year Warranty 

INTRODUCTORY $1 7 500 
OFFER 

OCT Corporation 
P.O. DOX 1.0:M 

M1HH'EAP0L.IS, MN $.S414·07:l.4 

f ...... I.,1
PHONE ~6 1 2. J7Sl•9llr> . ~ 

v. 11 •"11 0ll•lJllll11t..Vi. 111 U1& 0' 1111 
,.,.,C-..._C"I • •t!V't11•1:0 r• • Col..11.• llUC DI "4:11.ICJ"'Al IOrt'Jll • •I l'oC 

Circle 167 on inquiry card. 

.-...._ t_ _... 

..... 
-41­

• Us f! t StJl~C'U DftHSO fJwarp contro/JatJle 

• SwHcfre s compulfHS and tJ(Jr;pfrerals 

• User dctermm~r:I con rrol wofds 

• Suppo rt s 150 10 19200 b3ud 
• roratly poflatJJ~ w1lf"I AC op11on 

• Fea1U1es manual O'rlernde opcre11on 

Advanced Syslems Concepts, Inc. 

P.O.Box 0 


Altadena, California 91001 

C213l 684-5461 or 794-2308 


Circle 13 on Inqu iry card. 

' Reg. 

DUAL 5' • " DRIVE E CLOSURE..... S79.00 
talum1num chas1s, wlbako<l palllll 

POWER SUPPLY FORT HE ABOVES43.00 
(with s.w1Cch power ca rd ~ 

r CONVERSION K IT !'OR 5', STD. DRIVE 
INTO APPLE DRIV (w1 lh cable) ... . 579.00 

CABLES FOR TRS -80 DRIVES .. .535.00 

SINGLE SIDED 5•,., -- DRt••8TPtJ ... S225.00 

5' • .. DR IVE REPAIR ... ............S75.00 
(•I beyond rnpa ir wt ll •cplace lor St35.00) 

$/'llppmg & Handling odd S 10.00 
Caf,tomJa Res,dtmts add 6 ~'• Sales Tax 

COMPUWARE PRODUCTS 

4 C.l rnway • Irvine. CA 927 ~ '1 


1 71~ 1 557-2 190 • (7 14) 55 I ·6324 


Circle 125 on Inqu iry card. 

Cables 
EIA RS 232-C 

Quality cables with immediate 
delivery and tow prices. 

Conductor Price 

1-4 S1 I.SO+ 15/tt. 
5-7 t 2.00 + .25/lt 

8-t2 t 3.00 + .30/11. 
13-16 t d .oo + .40/11 
t7-25 16.00 + .50/ft 

Specily: Male or female connec lors. length ol 
cabl<>and pms 10 t>e c.onnecled. OEM &Quan1•1y 

discou nts avai~abl.e ta qtJal1f ied cus tomer5. On 
prepa id orde1s add S4.50 lor shJppmg/hanc1/lft~ 

We also supply DEC 

and IBM Compatible cables. 


Communication 

Cable Company 


3 19 Louella Ave. Wayne. PA 19087 
215·964·9404 

Circle 95 on Inqu iry card. 

OMEGA 

The Last Dlsassembler 


You Wiii Ever Need! 

Mnemon ics Externally Defi ned 


Zl tog, Inte l, PASM Supplied 


ASClllH EX Precond it ion e r 


Can Externally De f. Equates 


Opt ional Add ress Li st ing 


ASMIPASMIM80 Compallble 


DB s tatements forcible ove1 user 

specllled range 


$150. complele/$25. manual only 

lor rur lher inlormatlon contact 


COMPUTER TOOLBOX, INC. 

1325 East Main St. 


Waterbury, Ct. 06705 

Phone (203) 754-4197 


Pucal / Xr+ • tJaeral 
Our Crase Module 1<1entJ.fl•r Chf)Clter trape 
ml&m&t.ohlng doola.ra.tlona or global const.o.m, 
type, and oar 1<;1ent1nero. and routine haad ­
tngo m&<16 ln dJHel'Sn' oource !lies liandloo 
anL1re r-eleafl<> 5 .5 le.nguago, uMa II , t E. S@. 
SP compUor dlrocUvaa . S)'mbol table ml•ee are 
ueer mod!lt bLo . Comee with teet data, doou ­
mentauon 899.00 

dBAllll·&' Vera a.3B U1erol 
Superb, ueer teota<I rnaU/ng l!St program, 
Ltw~ . First name. Street. Cit}'. Staui, Zip, 2 
extra rlolde. < 150 byuio per r<>eord. Enter, 
ed_tt d.u.1.a._Oenars.te labels. reporLB. Wordst.ar • 
form letter-a Us.er enwrabJo record .5-eieeuon 
oxptt>s.iJ,Oll . Name, zip, append f\CCMB or-dQr8. 
Como.u. wlt.h documontaL.lon. e.ource code. 
899 .00 

ATAlll' •00/ 800 memory! 
lt'l KB RAM Board. A&"!', $ 75.00 
&l KE RAJ.I Boa.rd. A&.-T '199 .00 
&I KB add·on RAM k111124 .00 

Baldo Products Inc . 
86 Camille Ln. 0B'-SE111 " '-SHTONTATE 

E. Patchogue, Won:h~1 Tl.II Mr(;RO P-RO 

NY 11772 AIAFUTM A1AA.J l!lc 

P'.t.J;Clll M T • TM Dlgl11) FIHNrdl 
(816) 289·9662 

Circle 212 on Inquiry card. 

18085 ZBO 

Structu red Assembler 
Gel the beni·li1s of high level 
programming with the eff ic iency 
of assembly language 
feal~r~s· 

PASCAL- LI KE ST ATEMENTS 
AU TOMATIC INDENTING 
RE LOCA TABLE ASSEM BLER 
LINKER GENERATED LI STINGS 

CP/M $149 
TR S -8 0 $149 
ISIS $329 
Spec<ty d is< s1i e1dens•ly - CPU make / moael 
CMC>< . MoMy O<der ' M.:i.ster Card - V.sa 

BLACKBEARD ASSOCIATES 
13534 PRESTON ROAD 
SUITE 443 
DALLAS, TX 75240 
(214) 255·9347 

Circle 57 on lnqulry card. 

TYPESETTING 

from your own 

COMPUTER 

Type your manuscripls, catalogs, or 

other text into your word processing com ­
puter. 

Send It to us on a diskette or via· a 
m odem t ransmission and we'll send you 
camera r eady mm copy. 

ompuler typesetllng provides high 
qua llly, easy lo read copy at a lraction or 
the cos t of conventional typesetting. 

CalJ or write for instructional brochure 
that Includes typestyle se lections, format ­
tin g i nstructions. and examples. 

Dream Electronics 
131 N.W. 2 nd . St. l-503-7524833 

Corvallis, Oregon 97330 

Circle 170 on Inquiry card. 

1 

http:Oenars.te
http:ABOVES43.00


.............................................................,
:FOR ONLY $129.95 Learn Computing 
:From The Ground Up 

Build a Computer kit that grows 
wi th you, and can expand 10 64k 
RAM. Mlcrosofl Bi\SIC, ~XI Edi­
tor /Assembler, \I.Ord Processor, 
floppy (}lsks and more. 

EXP LORER/ 8 5 
Ii'"". w low COAi: Wa)' lo tam lhl! rund.Hne.mtals almlb• 

ptil llko 1ll~lm anr b.u.:.tia )t>ll 'H ncim mot"t arid 

;::r;;~=~~=l~=~~~·~= 
whl\ 111 l~ fiNllYri::t )"UU orird lo1ttam how tQ wrW! ll"lfl 

~!1;~r.:'m~r l:o1~·:~1~~ .~ 
1h11'H' f-r1 1urci11. BOii.Si C~11l rnl Ptor:H1 111.11LJ11 j1 , 1b~ 

:i~=~,!,~ ~r•~~r~~~C!n!~ 
~j f'wrl--Nt~!Vlt'&.hll11tpul/oo:lp...i t ~'°'t"Oltl 
=~=1~".':,~~t;~i~:.'·;~rru. :'r=~ 
}:;!i~ ~I~~~;·~ ,J:~~~ ~~ ~:~::~~: 
~=f=j~:..'!:!:' ~I ~·~.l::;i:r::;~t~ 
l"I and ftlllmll,jit DI PRltfT11m5 • II pennru KUB by )"fkl 
VI .JI putJ ,., 1;..,. ll)"IU'n1 1u ~1 an d!ird on. thl> ..u..1ia r,rf 
'"'Y painl In lbt! ptt:Cr1m • 11 ~i.:,... 1r-..t1n11 rrac.h 'Prt» 

:;-,:"~~°''ih:'t~~=~n: ~·~~na ~J~~ 
duet much mDR!' 

'l'oo ltf't i ll lhi• 111 the .;ar1~J1 ~-r1 1~·~ A) a! tlw! 
V..:iif1ki rc-rtiu for oo~ 11.~ . l:S. lr.c r!"dtble" To 11.n hm 
r'ur,.:_"Jkuit !!VOC ru'.11\oifl r • 11- PP~) •nd h!t rnl n•i or 
, ll'Y i..,ri~.11;!~""'- 1r)"171.1 don 1 h.a,-e 1.hem. ~r. 11ur

cr::-d A mmput'tt ~ fT,.t mlnal \"tlr.>0n ~ 11:11.z 

5~J~ 1 i.~ IH~t. ~"padJ1ldp111y \ ';.1'l0ft) 11.,.,116 
Jilw Pi ! • 

~:!:;!!1:~bus1:~~. 1~00:1~~:r:::;~
::d: ;-:.:;.~ c.an pl:ua m '*"Y of lbr t.i.u:xitt'd!l- ol SliXJ 

CJ i_.e..ue ~ J.1 t .Hiphn 12ru· 

0 SIM IM.u momoe:aorw (two m:iuift'd) M..&'S NC.h. 

potilptid 


LE;V&L C - Add 11111 man: 

:;r:~=~!~~~~ 
dit! rni::ltM rboud ..nil upa:ndi 
dit! S.tOO b.n to 'l•:t. Ual.1. 
o v..ic ~ . ..,..., p1., s. 
r.u· 
0 SJOO hu.1 m nned.clu; (foo!­
,,,qi;i l ri:ld) u ,u t-;u:h 

""''?"'i 
LEVEL D - \\~you~ 11-.t pn1n11n li!-.lm• ntrl~l l'l) ­

~r~~~~"::Z::;~l;.r;:..::!'~W~~: 
: ~1~~~ryh,.mt11a; vf• ..1 ~ 1 l"'rd our ran'lot.I" 

: \J!\'d 0 \ II• ~O·IECK ONf.I 0 .U. txi ho.Jn:! Wtl.il5 
• JJ!w Si: P'Ail • o tok s100 -1,.wvs.·. uu.96 111,,, ll 
• f>M•:o :JllSHX>"li'\\VS- 1191.•olu.., S:l.PA l".D 4ft~ 
• s 100 IAWS' ' IUl.m pk111 12 Pt.I " a r... i.. SUD 
: " IA~\5'' U&Lm pl-u•.$2 Pt\J• 
• LF.\'D. E - An "Dfll)IU:nl bu1M1~ tiluoJ. ., &'fwar~ 
• ~.ftk ROMJl:P"'~(n.hl'.*'-oo tbr rnolhrrto.rd Naw 1uM 
• Jlluw 111 ow M~ BA.ll:l lC. f)ol' )DI.Ir 1l'Wll cmrom 

= ~~: 11 ll.lt!i sihn"ilK PAI " 

=·~Jrdlih"t°'~;;-~l~~~~\.:~:I:~~ ~~~B 
• D ~\ f'lf'UOl'loiMICroll:lll BA."ilC: 1n.11u11r11z1..,.1 
• ll •l'lld 1.H. <if RI\"-!. mM'llmum:. ~·r , ..-1 • 161.. S•oo 

: d"''t)M ~~n ~'(~t~~u~;t~~u1rn Lr!n!I B 
• ~ l"''f"J t.•nd 41.. AAM. S.a t pl ~1'11B ~wr l 1wrl F. ~l..rb 
• \\Ir! •uMAf"ll t•ilht<r 1br • ~ (..M.._,.1 0 flJ\1., n:w>1 "11Dfl Of i 1fi~ 

: 51~JA:~~~ ar ':~::~,si;.:i~~ 
0 

ff(<ILJ1ri» Lh tl n 
31.. ofRA.t..t. f1opp)• d1'\\. (.nnrrul tn- " .. nDPPlo' dm~I 

hZ:S ~l~lll 

•--------------------~~~---.CKT INJl'111)1' (I f ti 1V ~ t~f )~J\I htiw• •n RF mOOub•.1tr1 • 

0 Hr: , Kort1"1•t.1t01 ..pl •) 1ut '149,!15 pl11.-, S!' PAI " 

D RF Modul.illlr Ut !11IJ11111r\ )Yhl In IJ.V ~11LJ r TV"'' at a 
l'lll.M:ulor) U.!ll!i fitt'tl l:U.li.I 
Q \:f' VMk-ft 1 oo~'Of 110\1 1 1 ~ 
j:Au~ IS f'A I . 
D 0.-lui.t'" S11..1 l C•t-i11W1fo~1hr 
~~r.•f'l•r/M Mt.ts p[ J• SJ 

D f.i.n for 14t11nr1 U ' 00 
pho S l~lti\J " 

b1nd.,.."Jd 1) 

ORDER ASPECIAL· PRICE 
EXPl.ORER/85 PAK - THERE'S 


ONE FOR EVERY NEED. 


0 kl(falKt h• jS;m • Sifi_OO ~ - You ""1 U•\d A (T" 
tr.m11..t:I \"rniutl) 'W. 1h, Mi;.ni.!m ~;J11rce l.111ma ~ $1!1 \"•lur l 

t~ .~ ·~)rsw£.AIT~~~~r!~0~f:--·~·1 

0 Y1<rimis:ntrt hill ~\'t :S..\:J4DI - 'l!au llf"I l.r\l'l Ii 

~~~.:"?iJ.~d~~'r:~~ ~:::1~"·,~rii~~ ...~~~~1~ 
~":~r:i'~"!~tJ\~. :,;\-~:pJ~:r~ \UP~Y I~ 
C! Spin: .Mlie.-f• IMiJC Pd fS-l\'1" 1 Ul1 ~- 'louf"""! 
l.r\f'h A fT~rm,n•I Virn.1ein~ lJ D 1-'J.. P.,.\ \ U ~; IU. 
M1r.t1*1fltnRO M l~f'.l lO!\U~r t.h111!u.1l.U1\l"IA i.. om 
1or S1._1un, LntJ aruJ AP I r;...,11np (Kl""" n~p:plv 
( Rt•t; S4:rJ70JS.l'ECIAl..~lllvt.$.7PA I ' 

r;v~u·.~~·::J;~ ~~~::;:Qr/:;;1S~1h!,1 :J1~~' 
5L&nU , •• Db irHUllll - tnrlo.>1111 11'\ .. 1 ,, ~l n npj•) 11 ' 
°'1lm llr1 <1nr COC I\~ tlitk·dr1...- '""11~lm·ll c..ililr t~o 

~~~11.t.::lfu':;~!:-~ i1dd 6°~Ar;";H~'i';~ ~l!ff:11~~ 
59?J,tie p1ui l1 3 PAI " 0 ,. Slo'lr.rtS)'91em t l!M.iM 
~ha Sll Jl l'ii.I • 0 411~ Sl1r1 a S)~1rm t iO!'D_m. plut :I ll 

d~~r!~1~~~~:~!~1~~~~~~s;~ '~~ .1 r, ~~ 
j:f(&:;~:.~~!nt~:~ :~~~~~~~.1-.,b~~~. 
l!Jlt't Im ,..,,,~~n 11 }~I ["11~"' -'~ ~ lrc;mrntl I~ 

~~~~~l;?i!~:!:':~ ~.~1~ l~~~,,I Sl~ 
gu~~.'~t 1 

; .mn1tlflltl Duslnru t<taft.,,.,· u~ 11.11. j.~ \ ... 
5if'.Z.S J)- lnd1111dMf'J• ~ 2l M11: ro11..f1 \lA.."l.tC ( ~11..... 1 
Vdir'l 1\ r.u 1u:nb ~.......111- Aanul'lli r"l'"lill"' 11..p,ull 
~11t1 ~Ra'jl' SIJJ..."11 SP£CJ . .\l. llill.!ri p:dlp.a11t 

ANNOUNCING TWO 

NEW TERMINALS 


Smart• Fast • Graphics • Matching Modem and $295 Printer 
oero n1c.:s tJ,nnounoett·s a -5 l at1 or ltio ar1 

~eaktnJ OLJQtl'l In uirmjno1t. ow ' I pri ces you 
c:-111 1Uord. }'Ou c1r1 oo on·•lne wUl'I d.a l 11 ·011nJt 
..nCI compuUH pl'lantt-t ln.e 1emc.es. II'! an 
your1; '"oloc1ron lc: new5P il-P G"ll·.·· -ctduc.atlon.at 
5erth:::u, Dow.Jones iolO<:'c ieo01-1s., oe.m.os. 
•K l~1. personal compu11n~ wl ll'I • ny level 
lanou11go. ptogr•m ucna.ngtt~ 1tl&e uorrlc tn.1 1· 
letln board.s , 1nd more o..-ery d1y l!I 

Notronlcs oUar~ 1wo .new uum inats. bolh 

~~:11~;to;r::~1 
.. ~ b1<..~~1 ~!~:~~·;Je2 ~rl:~~,~~'~ 

rugged !11&&1 eabln-tt and C>OwOf 1u~o rr. Tl'IO 
sh11pltt11 one, FASlEF'4M-6•. I!. 1 16 lfne b')' 64 01 J.2 charMtet pet line unl1, wllrr • Hr1al 
Q1 ln.1eir port for mall Ing hatd copy o r ilrt ~ncomln:g d.a.t11. and o o lional 'PrO..,l!l lon s 1o r bk'lck .i.nd 

~~~~~~rt;~i~;w~:~1prnc::y ~~e~~s;:~~;,.;e~~1r01~n:~AQ~;e~=~~c!:~u:~tf~~ ::1th4 ~~~.."~.~ 
h m.e prm11ng. 12.COO phtoJ gupnles, llne grnpP\les. n.b1otuie cursor illlCIOtOHlng. unda1!n1"g· 

~r0~~~~~41:0cJo;.,~:~ ~8:n~::~e1~1:::f1~. ~~eYOOr9T~P;:, ~~~ ~~~11:t1:r ~=~l~~~po~l~~~ 
Cl.iiJu .. g10-0.n·pho1g· ' monlto• oh; tured abo~e For fl&rCI cogy just 100 ou1 matched prm1u. 

Pnc; a brHkthrouighHI Own the FASTERM-64 , 1 C:O;fllPlitl• t•nnln41I kl ! , ro.o.dy lo pl ug In !or 

~:~!~1:;,9!~~~~~0:n\~1fo~~~~l'~~~~:1e!~ •:~Ju:!1~2:r~?C~~~:;011•1!!,~ ~!rea~·,~::c:;~~O: 1 

n.tice!l5at)' su~1c, lpHon •01m~. 

M ora gOOd 'utws All 1he comp.onef\ls In ou r tetminn.l!I •~~ 11va1l11blt sep;au1ioly {1ea 
coupon), so you bu)' on.I)' whal 'f'OU need'!! 

Conllne~ tal U.S.A. Credit Catd Buyet$ Outside Connecllcut 

CALL TOLL FREE 800·243·7428 
To Order From Connecticut Or For Tech. Assist. Call (203) 354.9375 

NETRONICS R&D LTD. o ept. 

333 Lltchfluld Road, New Milford, CT 06776 
Please send the Items checked below: 

= COMPLETE FASTERM-64 TERMINAL (Inc ludes FASTVID-64 • ldeo board 
ASCII·'.> keyboard, steel cabinet and power supply) ... kit $199.95 plus SJ P&I 
... wired & lasted S249.95 plus $3 P&I . .• graphics option: add $19.95 10 
eacn ol abo•e 
C COMPLETE SMARTERM-80 TERMINAL (Includes SMARTVID-80 video 
board. ASCU·3 keyboard, steel cabinet and power supply) . . . kl! $299.95 plus
SJ P& I ... wired and tested $369.95 plus $3 P$..I 
0 FASTVlo.64 VIDEO BOARD (require$ + 5 & ·1 2V DC) ... kit $99.95 plus S:> 
P&I .. . grapnlcs opHon add S19.96 ... wlrec:I & 1es1ed $129.95 plus SJ P&I •.• 
raphlcs op l lon add $19.95 

SMARTVID·80 VIDEO BOARD (requ ires + 5 & + 1·12V DC), .. kll S199.9S 
plus SJ P&I •.. wired & tes1ed S249.95 plus S3 P&I 
c DELUXE STEEL TERMINAL CABINET . . • $ 19.95 plus S3 P& I 
0 ASCl l·3 KEYBOARD (requires +5 & -1 2VDC) . . . kit $69.95 plus SJ P&I ... 
wired and tested $89.95 plus $3 P&t 
U POWER SUPPLY (powers ASCll·3 keyboard & video boards) . .. kit only 
S19.95 plus $2 Pg l 
0 ZENITH VIDEO MONITOR (high resolullon green phosphor) ... wired g 
las ted S 149.95 plus S6 P&I 
0 TELEPHONE MODEM MODEL 103 OIA .. • w lted & tested $189.95 plus SJ 
P&I 
0 DOT MATRIX PRINTER Com!ll I . .. wired & tested $299.95 plus S10 P& I 

1 1B~tr~~~~T~~o~iCJr~~-~lNAt ~~n~R~·~.t~~~~1~~L CONNEC10R 
CABLE .. . $ 14.95 oa plus S2 P&I 

For Canadian orders, c:louble the po$tage . Conn. res. ac:ld sales le~ . 

Total Enclosed $ ---=:-=-:-:--:--::--:---:-::--:---=--:- ­
0 Personal Check D Cashier's CheckJMoney Ord er 
D VISA 0 MasterCard (Bank No. _______ 
Acct. No. Exp. Date ________ 

Signature 
Print Name------------------ ­Address ____________________ 
City State Zip 

BYTE Seplembo r 1982 561 

TO ORDER 
Call Toll Free: 
800-243-7 428 

To Order From Connecticut, 
or for Technical Assistance, 

Call (203J 354-9375 

http:FASTVlo.64
http:ctduc.atlon.at
http:rnolhrrto.rd
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CLCCTADHICS H.AH'.Uf ACTUltlHG SIN:t: 19'1S. 

Clrcle 82 on Inquiry card. 

GENERAL PURPOSE PARALLEL INTERFACE 

LINKS PR INT ERS, TEST EQUIPMENT 


AND EXPERIMENTS TO THE IEEE-488 BUS 


• CE.NTRONtGS INJE.l=lr 11.cr C.:OMl'l· 1 ·\IJt.E 

' CONV ERTS ·•88 PROTOCOL ro ITL 110 

• SUPPORTS 1\U TAl" LISTH~ n . .:.t:,T IONS 

• EICHl POl'IER ORIVERS CONTROi. DC LD•IOS 

• P110CRA~ MU<C EXAl.IPLES CICLUOE!J 

• CABLES t•Vfll.AflLE r~ l.10Sl ,\Pf'UCA1101'S 

' FfliCED rAOM s195 I s IS roA MMl\JAL Ol<LY 

CAtl on WR11£ fOR 1JE:T1\llS 

lSE1T2J SErTZ TECHWClll l'ROOUCTS, INC 
ft. O. &.OX 16 HEW 1..0NDON. PA PD J lfO 

PHOPll. ( ~ I .SI 2U•5 I It 

Clrcle 421 on Inquiry card. 

DIGITAL @rn] MEDIA 
IN1f'fOOUClNG IPP100 

lll flt ~4,o0[ N'l •LL ~ae.uii.a._lOl ""°°""°Wn1[l.l0'1• 11'1" . ...l r...,...1L1 
"""O U!WJtJ:111 1M t;l'll n•o.... mt}k fl[Jft ,,.. ~tCll)DOl.r* r lo DUlll(:li ...,,,. 
llOl>llQ ..-:Utolln ....-~r111111,.,1t 

-•00""311.._t~UCIC.>ll·Of(;Pl...no.. 

: ~;';.9'~t/1~i~1~~.,:.,'t"i'"'~IW'..:J1enh 

Qlll~h•.&.Col't,tt OllllCll VKlit"t'J"(l'4(jW -----... 


too-aw:11.urrcwt,.• L10¥1. -rt1. r& D.M . I , 
11'4•1>W. s.411Tlol n i.. . t..Od:AW0.tU!&.,CA..90C>lllS 
OJlc.AU.. tl ').l lllJ'CHC.1 l1'A..1UJ't"f"l-'U. 

Circle 78 on inquiry card. 

NEED CP/M SOFTWARE? 

CONTINENTAL HAS IT! 

GP IM soltware is available now 
For: Apple • Commodore CBM /PET • DEC 
RAINBOW • DEC VT180 • Heath • Hewlett · 
Packard • IBM PC • NEC PC-8001 • 
Televideo • TRS-80 Madel II • Wangwriler • 
Xerox 820 

Applications: Accounling • Languages • 
Micro lo Maintrame Communications • Olllce 
Aids • Spread Sheet /Financial Modeling • 
Ward Processing 

Send today for a lree catalog or call toll- lree 
1-800-343-4688 (Mass . residen ts call 
617·275·6563) Dealer inquiries Invited. 

CONTINENTAL RESOUFIC:EB,INC 

175 MIDDLESEX TPK., BEDFORD. MA. 01730 

Clrole 131 on Inquiry card. 

BOTH WARE 
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• •• ANNOUNCING THE BOTH WARE &073 • •• 

~fN1-.., ltl1•tt 'M'l'!L~l•....... ~1rt.:ud •"f"'W tt­
~t119'l~J ru;-"~""'"llCMll-• .... """10"1• ... 
~~· ............ -~ ....- , ... •""I .., ..... .. 


·•-- · - ........ ••-DOI
u 

...... ~- •-.11o-,1.••........_... .,._..,i 

• .(_..~ ,. ___tA"fillo ____;.::~·.;_:;:·~..~ ... ,,......__ _-·­ l_,..___.._,.,.,.-··- ...­ -~~~ 

=.::.----· ·~ 
:::::;:....- ...·---· 

Clrcla 298 on Inquiry card. 

RELATIONAL DBMS 
IN CB-80 SOURCE 
FOR SYSTEM INTEGRATORS 

• 	 ( B·80 &· ~MAC Sour« ~ Rll hie, lor c.-1 
flf.•vc lop nw nt 0 1 Turnkey S)'\lcms 

• Sepo• Jte o..rl •y• pcrio rm . R£ 1Rlll'E. >JORl 
Of!EI'. . DlllH . RlPLACI S MODll\ op•••• · 
t 1 (J n ~. k .i\' tng ITIO}f:' rm: m o ry to r Jpplic.11 1rn1 

P'CJK•.t11
'' 

• 	 RHRILV L d r namiulty ioin~ morl! 1hJ11 oru· 
u.• l,1 r.on .1m sorh the H"'u ll ~. no ~c-tom.l.H) 
hn~ §. fo recor,\•1iu cr .a irer ~wrin g d~1 .1 

• 	 Num •ri c d.:n.• 1; mamt .11n d m Binary to 1ma1 
pro v1 d1ng more up~ci l y .1nd fle.ribiftf'Y 1hJn 
1ypr •I ~II -ASCII >y>1 en1> 

e 	24 BJ'r tnl f' rn,a1 ri."<Qrd n u mbol•U .illo "' u p IO 
16 MILLION DBM •l'"curd• ~e 1 relJ11 on 

CB-00 lr .1dt•m.11 r ~ o l D1!(11.d Rt'\l'~ r rh . In c 

Ba~i c Sys!em & Admin isua ti on Pkg - S350 
Query & Aggrcga 11 on Language~ - S1 50 
Manual lor All Soflware - ~25 !refundable] 

Telephon for Complelc Hroc.hure 

Applied Business Concepts, Inc. 
1'0 801 22664 I Roche•lcr, NY I~92 

(716) 42>-1271 

Clrcle 14 on Inquiry card. 

Solo.oo I"""'..,,~ buy I 00% _,...,., 
~ Di-n ~ All onion oNpp.I 
from 9tock. wllhll1 2A hourac Call IDO fflEE 
(800) 235-4137 lo< prict9 and lnbmdoo.. 
~ and "'- Card o.ca:peed. 

Circle 356 on Inquiry card. 

telecommunications? 
use SOFTCOM® 

SOFTCOM Is a CP/ M based commu ­
nications utility which can be used as 
an Intelligent terminal program and as 
a CP/ M to CP / M file transfer utility. 
lntelligent terminal mode supports 
300/ 1200 baud modems. Data sent to 
the host computer can be entered at 
the terminal or it can be sent directly 
from disk files. Data received from 
the host can be saved in disk files 
and/or printed. 
File transfer mode supports transfers 
of text and binary files with error 
detection and automatic retry. Three 
license options are available: single 
CPU ($1501, dual CPU ($250) and 
multi CPU {$450). Call our software 
HOT LINE 906/228-7622. 

The Software Store 
706 Chrop tiwa SQu.tHO • Marquetta Ml 49855 

Clrcle 430 on Inquiry card. 

Verbatim®~ 
Diskettes 

Top-quality Verbatim Diskettes 
from Tech•Data, your complete 
word and data processing supply 
center. Dealer inquiries invrted. 

Call Toll Free 
1-800-237-8931. 

In Florida, call 
813-577-2794. 

PTech• Data Corporation 
325 1 Tech Drive North 
St Petersburg. FL 33702 

Circle 526 on Inquiry card. 

http:H.AH'.Uf
http:i111rTru.1I


P.0 . Elox 4430X 

I•• Santa Clara , CA 95054 
Wii i calls: 2322 Wa lsh Ave. 

(408) 988-1640 
Sam! dar $1t lpmen1. first Imo parts only Factory I.es.led Goarilltffil 
money bode O•al1t~ IC's and otti.r components at latlOl''J' pt1ces. 

INTEG RATED CIRCUITS Phone orders only (800) 538-8196 
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Apple Perlpherol Ki ll 

SERIAL 110 II TERFACE 0 lo 30.000 baud. 

D.T A . lnpu1 & oulpul horn momtor or b.stc. or 

use Appia as lnlflK~ent 1enruna1. Bd only (P 21 

SU .95, K•I (P•'N 2.A) $51 .25. Assembled (PIN 

2C) S62.95. 

PROTOT'IP1NGBOARD (Pil 7907) $21 .95 . 

PARALLEl TR!AC OUTPUT BOARD B lri.acs. 

each can swi tch 11ov. 6A loa4.s. Bd only (PIN 

210 ~ $IUD, Kil (PiN 210A) S1 19.55 . 

APPLE II GAME PADDLESAdam MdEve$38 .00. 


, Inltrtaca Kits 

SERIAUPARALLEL INTERFACE Bldire<lmnat, 

B.lud rates l rom 110 10 19.2K. sw seleetabtc 

polarl1~ or Input and o•tput wotJ.c. 5 to 8 d.a ta 

bits . 1or2 stopbits. panty odd or •V~Jl or none. 

all ctlaracms coniaui a start bit . 5 & - 12V 

requl•ed .B<l only (Pill 101 1 S11 .95. Kr! (PIN 

101/\) ~2.39 . 


RS-232JTTl INHRFACE B1dlrectional. re ­

Qul1es "'12v. Kil [PIN 232A) S9.95. 

AS -232110mA INTERFACE B1directlonal. 2 

passive opto-lsolat~ e1•c-ui1s. Kii (PIN i90t A) 

SIUS. 


PROM Eraser 

Will erase 25 PRO~ in t5 minu1ts Ullraviot.111. 

ammbled 2S PROM capacity $37.50 (wnh 

llmer Sti9.50) oPROM capacity OSHA UL ver­

sion $83 .00 (wilh umer $119.00). 


Z8D MlcroProlessor $149 .DO 

Slnuteb°"rd comp•tBf Leaming , teaching. pro­

lolyp;ng . 2K RAM. k!;tboatd. displays : cas~ne 

i nterlace Tiny BASIC S19 .00 All luJly 

assembled 
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ZBO Microcomputer Kil $69.00 
16 bll 1/0, 2 MIU clock. 2K RAM, ROM B1ead· 
board space. bcellenl lor control Bare Board 
528.50. Full Kit SHJIO. ~ on1tm S20.DO . Power 
Supply It Sl5.00. T111y B3s1c SJD.00. 

Modem Kit $60.00 

Slateof the art. 0110 .• answer. No tunmg neces­

sary. 103 compa11b le 301) baud . Inexpensive 
acousoc coupler plans included . Bd only 
Sl7 _00 Article In June. Joly. Aug. Radio 
Etecrrom·cs. t981 

60 Hz Crystal Time Base Kft $4 .40 
Convorts d1gl1al clocks from Ar. hne fl equeney to 
crystal nrne base Ovtsta11a1na aceuracy 

Video Modu lator Kil $9.95 

Convert TV set 1n10 a high quallly moD1lo1 "" o 

aHecllng usage Comp l"1 w.Jull msiruc 


Multl·vo11 Computer Power Supply 

av 5 amp. "- t81· .5 amp 5v t 5 amp. ~v 

5 arnp, 12\o 5 amp. - t2v op11on c:cS•. - 12\o 


are regulate!l . Basic 11$35.95. Kit with chassis 

aJHI aII hardware $51.95.. Add SS .00 sh1pp1og 'ii 

01 ~ardware $16.00. Woodgrain cas.e S10 .DO. 

St 50 Shipp ng 


Type-N-Talk by Volrax 

Text to speech synthesizer th unhm1ted voc.abu­

Ja1y, builHn texi 10 speech atoortlhm. 70 10 Hlll 

b11s per second speeell syn1hes1zer. AS232C 

in ~rface S359.DO. Spee<h IC $72.00. 


Olrect Connect Modem $99.00 

Fully assemb~d In case with RS232 cable. 

Orig/answer. 103 compa11ble. 9V battery or 

wallplug . 


INTRODUCING A BRAND NEW MICROCOMPUTER 
VEN TURE 1$ a si ng le maps: it has 64 if"lels o1 

board compute• thJI 1S an &UenturP grayscJle plus • idea ln ­
aa-·enrure ror 111C llObll\'isl 11 ver~compliment WI hidden 
is a learning. tr.11mo9 rom­ screen update f0t a ··S110w" 
puter as well as 1ust plain foo free ~ISplay. The display Is 
for anyone who l'la!l l> il> oet S12 x 512 fMl(el mapped v.-1th 
11to a Slate-of·Ille·art com­ 2 pl..-.es ol vidoo RAM per 
puter al re.sanallle cost ~rsplay. VENTU~E vlCleo IS In 

VENTURE comes in 11 short . . astn•ndil'9 I 
IOrm or lully as.semltl«l and VENT URE has comple1e 
lasted 'llJu can gel 11m 's soltware Sil pporl With full 
m11lmum conf19u ml1011 1or BASIC. 3 ROM monitors, 
as ~111e as St95 00"' lake~ all the W1'/ to floppy 
disks and 'l!)tm It can be 1!.Xp;inded as akit or fully 
as.sembleo, a1yGuJ own pare ;wtd cioce 

VfITTURE os a is· by 20·· main board w1Jb 
~rate ASCll and HEX kllyboanJs ti runs fii5t, 
almos.1 4 MHz. and has the caJ).lbihty or put til<J 
almos:i 1~i!byte o1RAM and ROM on the bo d 
along ....,h avanety or 1nexpenslv!! CJll lions 

A 16-crunnel analog·ID-illg~al rorwtner allows 
use or JOYSIJcks, control functions. lnwumenti· 
uon . 1em pe1a1 ure sensing. etc . Tl sound 
generotor. software controlled music. VotraJ< 
1ffilCf synllles er and real 1rne dock c.ilendar add 
to r1S versa11hty 

A stillldard 60-pin bus w1lh 5 slots. p.arall-Ol 
pons and 2 serial ports wtm lull handshalooo (i5 
to 9600 B/tJJDJallow e.<p;inSIQn 01to llopllY disks. 
oolor.EPROl.t progr.imrner,IJ(lrUer.RIOOem of ;-our 
choice L.:tter exp.ans1011 will add a llghl pen, a 
unmrsal use1 programmable muSJtC sound bo~rd. 
Gener.I Pu rpose lnslrument Bus.. and a high 
resolution calor1grar.;cale pixel mapped • ICleo 
board 

vtNTU RE conneets directly to a m011flOl Of to 
your TV sel through an Rf modulator Md now lor 
lhe heart orVENTURE rts l'idoo cft1play. VEN· 
TURE has a high resolubOn programmable video 
display lh up to 40% lt51!1·defined dlar.tcters. 
alptwiurnenc symbols. special ora!Jlocs or Ob· 
jects, StJch ilS sp;ice ships, etc. E.-ch char.cte1 is 
8 p1.:e1s wide by t5 ptx~JS lllgh, w1h 2 grayscale 

disassembler/assemblerledltor II Ml run real· 
time video g~mes. all RCA dtf> 8prngramsandall 
Cu<Jenl Quest t802 sollw.lre. VENlURE OOS will 
aWJmrnodille up to three sv.- double d-enSily 
tloppies . A complete 1002 programm1rt9 book is 
a'r.ltlable. All """"°"' of VENTU RE ,,. sli!pped 
Wi1h a set o1 rna.nuals wmtert to be undE1Stood lly 
Jn~ onexpenenoe~ as well as ~r\enctC user 
On· Board Options 

t6 Cllannel A 10 D. 5 stol 60 pin bus. 2 serial 
ports. parallel ports: 3 vidi:o options. 48 RAM. 
Vot rax voice synthesl1er. sound oenera1or. 
EPROM: full EW>IC dissassembler, editor, assem· 
bier. me1a1 caoine1. a1'd11oona1 power supply, 
ASCII keyboard real time dock cal1>1dill. 
Expansion OptloM 

floppy d' • EPROM prog,ramm01. hghl pen , 
un~·ersal user programmable toosic. sound board 
high resorutlon colorloravscale pixel mapped 
>neleo board. General F'ls1J)ose Jnstt\Jmertt Bus. 
Mlnlm•m V£HT\JR£ System S195.DO 
Kfl inciudes CPU alld conlrOJ WIUl 4K ol RAM. tK 
of soo!cllpad. 2K rnooilor. 1861 VKloo graphics, 
C<tsselte Interface and separate HEX keyboilld 
with LED displays lor address alld outp111. PoWlll 
suJllllv Is mcluded along wih 2 game cassetles. 
The mainboard is 16· x20"and otd•desspaoo 101 
all of too previoosly d1soo!.5ed on-board options. 
Fun on-board expanSIOll can be completed Jar 
under SI000.00. Call for lunh~1 deia1ls. oplion 
prias. elc 

RCA Cosmac 1802 Super Ell Computer $106.95 
The Super En is a trernemlous value ilS rt combines 
video. d1grta1 dlSpli!ys. LED 01s111ayS. and mus.c. 
all on a Slllgltl board 101 SHl6 .95_ 
Ille Super El! eijlanslon Glp3blhly is wtually un­
limited imd you can do fl inexpensively one slep at 
a tll11e. Expan510n 1nciudes cassNe interlace, illf<f1­
t10rial memory, color video. 8asoc. ASC II k!ly­
board. prlnlllr, rloppy, S-100 tMJs. RS232. etc 
The Super Ell comes complele with pawer supply 
and de1a1let1 t27 p.ag• instruction man<BI which 
1ntl•des o"'r 40 pages ot software. Including a 
series ol lessons IO help gel you &tarted and a 
m1151c program and gr~phlcs tirg!ll game. Many 
schools 3lld un.,ers1ties ore uSlllg !he Super Ell as 
a C(]~ rse al Sludy. OEM 's use it for !raining aJld 

Voltage Male S18.50 
St 25 sh1pp1ng. Sw1Wting regulato r kit w11n 
ao1uslable AC.DC voltaaeconversion. 3modes 
ol operation. step up , step down. 1nvers1on 
Jumpe1 s~lectable modes of operation lnpu l 
ol tageS-15 VOC. ou tput voltage - 2~ to + 30 

voe.current draw30-2SO ma 

Rockwell AIM 65 Computer 
6502 basea slngre Doaro with lull ASCII key ­
board ana 20column lhermal pnnler 20 char 
alp~anument d•splay ROM monitor . fully u ­
pandable S439.00. ~K ve rs ion S454.00. 4K 
Assemb'er S35.0D, BKBasic Interpreter $65.00. 

Special small power supply SV 2A 24V 5A 
assem 1n rrameSSS.OD . Molded plas11cenclo ­
sure to lit botn AIM 65 and power supply 
SS 2.SD. Alf, 65 t Kin ca b1 ne1with power sup­
ply. sw11ch. lose. cord ilssem . S571 .00 . 4K 
S586.00. A65140-SDDO AIM 651401Wl16K RAM 
and monl lar S129S.OO. RAM Board Ki t f 16K. 
S195) (32K. S215). VD640 Video Interlace K11 
$119 .0D. A& T St49 .DO. Complete AIM 65 1n 
Uiln briefcase w11h power supp ly S532 .0D . 
Sp•c1al Pack.ag~ Pnce. 4K AIM . BK Basic. power 
supply, cabinet S615.00 . 

AIM 65 'KIM SYM ,Super Ell 44 pm expan ­
sion board . boa• d with J connectors $22.95 . 

R&O. A monl/11)· nlfflSleltet. Ouestdaia is devoted 
el<Clusively lo sottware tor 11teSuper Ell and there 
are many soltware books """'lallle •I low cost 
The Sllper Ell computer system is now available as 
a series 01 bare boards as well as full its and 
assembled. 
Bare Boanls: Super Ell $35 .00. Super E.rpwion 
S35.00. Po•r Supply $IUD. S-100 Colar 
$35JIO. Dynamic RAM S40.llO. Manuats S10.00• 
Super Basic s.t5.00. 

Free 14 Page Brochure 
Send or call 101 a free brochure on all 
deialls and pricing or the Su per Elf and ils 
expansion . We will get it righ t out 10 you ! 

UHF Preamplll ier Kil S34 .95 

S2.00 shipping lmproVils uni reception dra­

matica lly. 25 db oa1n assem . vmion SS7.SD. 

Articl es Radio Elect. Mar. May, t98 t . 


·Send 101 camp lele list al all AIM praoucls . •--------------.. 
Super Color S-100 Video Kit $99.00 

Ell II Adapter Kit S24.95 
Plugs inlo Ell II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (Wnh Super Ex· 

, P<JflSloo) H1gh and low address displays. stale 
and mode LEO-s oottonal $18 .DO . 

Expandable to 256 x 192 hl9h reso1ulion color 
graphics. 6847 with all display modes oompu!er 
controlled . .1emory mapped . 1K RAM expand­
able 10 6K. S- tOO bus 1a02. 8080, 0085. zao, 
clc. Dealers; Send lor ex~llenl prl~lnf•margln 
provram. 

TEAMS: 	 $5.00 min. order U.S. Funds. Calif. residents add 6% tax. Pm:es 
S10.00 min. VISA and MasterCard accepted. $1 .DO Insurance optional. subiecl FREE: Send tor your copy of our NEW 1982 
Shipping: Add 5%; orders under $25.00-10%. 10 change QUEST CATALOG. Include 8Bc stamp. 

Citcle 396 on inquiry ca rd. 	 BYrE Stp"""t..r 19&2 563 

http:S129S.OO
http:SI000.00
http:BiSIJ.IS
http:llMUN.10
http:l-90l.tu
http:Eve$38.00
http:r;:o�;.11
http:f~�m11s.le


AUDEC·1 
the EAR & MOUTH tor 

APPLE & AIM·65 

• R&eoqnUJon &nd Rerpon1e In One UnH 
• Yciu ca.a m.ake your owu vQC11.b1.1l.ary 
• Good ·Spe.ch Ou"lity 
•Up to 9.8% Reeooarnoo Accun.cy
• Jn D 31:11,. X 5~ ' ' X l!,4•• Box 
• A.otllblod and Fully Te-.led 
• EPROM Vonjoa o:1voi.d.1 cauette loadlrl9 

$169.00 ea. plus shipping and hancihng 
cha rge: U.S. SS 00 O.erseas. 10 % 

NJ Reskfonts, add 5% sales ta x. 

- VISA, Ma•ten:herga Wolcome ­

AU DEC CORPORATION (Dept. LA)
728 Latch Jwenue 
Teaneck, NJ 07666 (201) 892·1729 

Circle 42 on Inquiry card. 

REAL TIME SOFTWARE 
We otter professional, proven soft­
ware expertise in the fol lowing real 
time areas. 

- multi tasking executive 
- pipel ine/ Industrial control 
- remote data acquisition and 

control 
- Instrumentation/ communications 

interfaces 
- specialized computation packages 

Micros our specialty 

L R. Schneider, MSEE 


CALTA 
Computer 
Systems Ltd 
P.O. Box 815, Slat1011 'T'. 
Calgary . .AJberta T2H 21-0 
(403} 252-5094 

Clrcle 76 on lnqulry card. 

FORTH-32·· 

IBM.PC 

TM F'Ctmf.32'.. CEVU.Of'!'~'T EfSIT..\{ lco:'t..um Lnlor 
fNXOO ~ cna J1 tict o.sdl~ m.ooie Wlo(h r.q 

l"ORTH OXq:JalibUitv. 00$ ln1o~ l'iJll Jo;lf'On ~I 
QS!'..tunblQr. ~mi:>lo-L cr..;gir.;a Of'~ dtJfJur,f 1hll 
p01..<mf'Lll Q11!ST CME: 11n,rr.eN with 11~ 1rrultlp.kt tmd 
rcr.o- IQ~ 11- oltO 1nduGoo 

In crddltk.'tl ID FOll'TH..?2 -ya.i 'Will t..CelV!P ii--.. Qiif.:ST 

PACXAGE: BIJ:!..CC;t um.JlY wni~h c::;i~;r.J. '"""' do 
'i'Glopoa progml'T'..J ~ rnaO:~M ~·er• pock..!J.;pm 
~ ~""'O Of'>()Jt.X O~e:ntCU\.':J:tloD imo~ witt1 
Mr, IJ".'°'41 fOlmol a'01111 ~ 

UJe'l Ol'Jeonled SCIU .toadung doc\Jrne:t'..1¢llOl\I 11.U ~· II 
l!.llly boaod and u~ 1:¢1 Ono )'tKlill 

~IC()fOOnt.»~ i'CDOSO'I M-to') 

~!JO J101't.Ti.1K> Ftllh'T llmASl'i (SP[Of)' 50fT.•.'AJll: 


al llOIJ>j 


,~_lfl;#«J~ll.ior~<'Wg-.t- ....,.~,.~ 

.,-4111=n:m~f Cf .... C"~.,ff , ...,.,. r .. ~<Yt~"'-~N 

• OUEST RESEMCtl, INC. CoUtoiilfloo 
(ll<X'>~P.o. eox 1553z In Aaobomo eou 

coo HUNTSY1LLE. AL 3!M-4 (205)>D...:>!i 

8086/8088 
FIRMWARE DESIGNERS 

SYSTEMS 
PROGRAMMERS 

Now you hove the choice between 
Pl/Mor ossembler. Use the 

c-systema 

C COMPILER 


on the IBM PC (MSOOS), 

• Outputs assembler source code. 
• All byte and integer operolor ~ 

• PL/M compo tibilil y mode. 
• Price S195. 

Conlocl: 

c-systems Fullerton, CA 92631 
221 N , Berkeley Ave. 714-879-1 123 

Circle 74 on Inquiry card. 

Verba1im® 
Floppy Discs 

WriteforourSAVE 4001 
complete llat.'/O 

5 1 / / 1 Spacify ooh. Ptlce/t O 
/4 10or16aoetor ___ 

MD525 1 &ide/dbldon1 .•... . • ...• $27.30 
M0550 2 aides/dbl dona ....••.••.. 40.30 
MD577 1 slda/7711ock . •..•.. , •. .. 37 . 10 
MD557 2aideo/771reck .. •••...• , ,47 .50 

Crl tlcally Certified 
Soft &l!lctor 

FD34·9000 1 &idelsgl den• . . . . . . . 33 .80 
FD34-8000 1 side/dbl don• . ..... , .. 39.00 
FD34-4001 2 sidoldbl done . •...... .48.20 

8 /1 

CHECKS - VISA - MC - C.O.D. 
13131771· 1180 ADD $2SHIPPING 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 


St . Clair Shores, M1 48081 


Circ le .274 on Inquiry card. 

FREE 

POCKET SOLAR CALC ULATOR W/$500 ORDER ' 

up to ~ox 

0 l SCOUtfT OFF RETA I L 

CO!'fLETE LlllE OF 

MICRO & CMI SOF11fAR£ 

ALTOS-OYNABYTE-XEROX-SAtlYO-NEC-ATAR 1 

P 11 CEON-TELEV IDEO-STAR-Oll VETT l-Vl C­

C. ITOH - IDS-APPLE-MAXELL-Dl AB LO-EPSON 

COMREX-T ALLY - ADDS -TH~ ITORS-CORVUS 

MODEMS -TRS-80- SCM- X-CO~Jl-ZEN ITH- DEC­

3 1-CHAtlG LAB- LI FE BOAT-COMPUTER PAPER 

HOME ' OFF ICE ' I~DUSTRY 

SEllO FOR A FREE CATALOGUE 

DATAWARE me. 

BOXH om~ooB~5(~~ L~BMVE. 
(213) 465-9751 

0 
WHilE SUPPl. lES LAST 

Get Serious About. 

f;+:•=»I : ­
Computing ­

PROFESSIONAL KEYBOARO . I.I• es your lX81easier10 
use En1er pr~rams qu1c ly ano euor·lre• Plugs 
s1ra1gh mto your lX8t " l ~Dll l any solden 9 Has 47 
keys and a lull space.... sas .oo 
32K HAM . E•pand lhe memory c.pac11y ol )~Jr ZX81 
with 1n1s diretl·P1ug·m mo<Wle Fully compal•ble w11n 
S•nclair 's 16K RAM Ho giv• yo•r ZX81 system a lull 
48K) S99.9S 
64K RAM , E<pand y1111r ZX B1 r1'1!mory capa~11y 10 lls 
m.mmum . Ptugslndl1eclly:oroo1 L\:81 S149. 9~ 

s.11w~1 on Ciue111 
MULl l fllE PLUS. O~l&ES 

DJ~I ~I Ot.tgC' iJSll!M I« 1iji(" 
64~ ''fS!it'"IS. Htu.olt J~tf · 
Dl!''1le(I 5.ftup 11"1[._ude~ (Ir& 

M~ZOOS 
~mue-JO'itf.1 utt 

trlVADERS 
1(1 levt(Soto11,· 

!995 

H .!5 
gram laDll Cllt1MCU trn.'l ruCtlOC'I STAR TRE 
mJnu J o.l~ tJDeS :HOt~9e l.aci 1r:•ill1r:Qt1ns !995 

DICTAIOR 
~.. 1aao-.1n:Jllfl!! SIU! 

GLBDSTOnE EJ"'"""' 
M~~ oraer 10 1) 6) K!llml)I! Ave . Bu1 1alo Iv 14217 

Chec~s or m~ne ordeJS lie COOs . Add s~1ppmg 

Circle 204 on Inquiry card. 

51/4" Floppy Disk Drives 
(Direct IBM@: Plug-i n) 

TANDON Model TM 100· 1 .. $199* ea. 

TANDON Model TM 100-2 .. $299* ea. 
12" Grton Ph<Hplier Zenilh MonHor , S109" ea. 

Also avai lable - TM 6025 , 603S. and 
603E Wmcho;is1er Drives 

For info or orders 
call- 316· 583-9225 

or 316-685-9445 
MC 1 VISA or c O.D wit h cen1f1ed check 
or money order Kansas res1den1s add 
3% sales 1a 

-~1nc. G-H Computer Systems. 
923 Longtello '• S!ieel 

W1c h11a. KS 67207 

Circle 203 on Inquiry ca.rd. 

5 t/4" Tandon Drives 
•TM 100-1 s199 

r"ngle s><l<!d. 40 TRK. "ngl< Frf!e 

or d01.Jbl< aensnyl Sh>PP"'9 

•TM 100-2 S279 
fdouble sided. 40 TRKlslde Free 

single o• <IOubl< den1•tyJ Shipj>1n9 

•TM 100-4 S359 
{aouble siaed. 00 TRK1s•d< Free 

96 TPl. double den>1tyl Sluppiog 

I ORDER - TOLL FREE--, 

I J-80Q.5J l ·5255 jlf oumde o f Te~a'I I 
I .S00·252·9 Mo flt In Te•JlJ 

ask to r e:.:lenslon a11 
Fo r Info call I ·5 12·l50·152J 

M3ster Ca1dN15"<1 or check 
Tex.as Reo.s.rdem.s add 5~ sare$ tax 

CompuAdd Corp. 
I JOIO Res•3r<h Blvd· #207 

Au1l1n, T"a' 78750 

Circle 397 on lnqulry card. Circ le 151 on Inquiry card. Clrcle 99 on Inquiry card. 

http:J-80Q.5J
http:J101't.Ti.1K
http:1rrultlp.kt
http:11n,rr.eN
http:F'Ctmf.32
http:Accun.cy
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INCREDIBLE? BELIEVE IT! 

Washington Computer Services 


an affiliale of {((W~SHCNCTON))' est. 1912 
ElfCTRfC COlllPANY I 

P~A"f~ 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

97 Spring Street, New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 In N.Y. State and for technical information: (212) 226-2121 


HOURS: 9 AM-5:30 PM (EST) Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 


PRINTERS 
~ Teletype40 , 300 LPM-typewriter quality . AS-232 lrom Only 

..&:.I.. interface . This quality prinler is available Jn many S3200 
conliguralions including forms access. quie!ized case . etc . 

Teletype 43 from S995 
Teletype AP-200 . 340 cps dot matrix (similar to Data PrOCI. M-200) S2799 
Qantex 7030. 180 cps . Download fonts. OCR Bar. NLO Graphics S1795 
NEC Spinwriter35 cps & 55 cps, bidirectional . I eller quality lrom S1875 
DIAB LO 630-40 cps . bidirectional. daisy wheel . plot/ graph S2349 
QUMESprinl 9/35cps. daisy wheel S1944 
C. ITOH Starwriter, 40 cps, daisy wheel. F10 S1550 
EPSON MX-80, 100, 80 cps . 9x9 clot matrix SC ALL 
AN AD EX 9500/ 9501A, up to 200 cps , high resolution dot $1451 
OKIDATA Mtcrnline 82A S480 Mlcroline B3A S770 
Tl-810 . 150 cps, Basic S1449 Package·CP.VFC $1630 
MANNESMANN MT 1705 200 cps. 7x9 , 132 col SC ALL 
TALLY MT 1805 200 cps , 7x9 + LO 40x18 matrix SCA LL 
CENTRONICS 739 100 cps . nx9 dol matrix . Full Graphics $567 

122 120 cps. International se t. Full Graphics. 15" paper $987 
OEC LA-34 S1085 
IDS PRISM , 132 col., color S1785 

Similar savings for our C. ITDH , NEC. OANTEX. DATA GEN . lines 

TERMINALS PMMI MODEM S359 
AMPEX DIALOGUE 30, 80 , 81 Lowest Prices SCA LL 
TELEVIDEO 910 C(multi-terminal) S610 

925C AMPEX~ S795 
950C 

SOROC IQ120 
Dialogue Bf" S985 

S799 
HAZELTINE ESPRIT ~ S618 
DEC VT-100 S1575 
Visual 50-Multi-torminal , Detached Keyboard SCALL 

Zenith ZT-1 , 80x24 , autodial modem. VT·52 compatible S669 


Similar savings lor our ADDS , HAZELTINE and LEAR SIEGLER lines 


SOFTWARE 
DBASE II S525 WORDSTAR S300 
MBASIC-80 S275 MAILMERGE 5110 
M8ASIC COMPILER $316 DATASTAR S230 
FORTRAN-BO $349 CONDOR Ill S716 
COBOL-BO S574 MILESTONE $235 
PL /1-80 S425 SUPERCALC S221 
PASCAL MT+ VS.5 S398 FMS-80 $649 
WHITESMITH'S C S660 SELECTOR V S396 
CB-80 S420 SPELLGUARD S236 
PEAAL(LEVEL3) S549 SUPERSOFT SCALL 
LIFEBOAT SOFTWARE SCALL AMERICAN BUS. SYST SCALL 
PEACHTREE SCALL ACCOUNTING PLUS SCALL 
GRAHAM-DORIAN SCALL BSTAM ,BSTMS S200 
STRUCTURED SYST. SCALL VANDATA / DSBDRNE S500 

B" SDSS; Call For Other Formats 

8" DISK DRIVE SALE NOW! 
B"SHUGART SA801R 5385 8"SHUGART SA 851R $540 2for $1025 
QUME DATATRACK B $550 2 fo r S1050 
Enclosure. power supply for 2 8" drives A&T S350 
MORROW DISCUS 2D + CP/ M , MICROSOFT BASIC , CONT. S950 

BARD DISK SPECIJlLS 
CORVUS SMB , 10MB, 20MB Conslellation Mulliplexer and Mirror Backup 
MORROW 26MB + con Iroller+ CPI M 2. 2 ~. Mbasic S3821 
.,A,,1., controller . CDC Hawk Drive (5_fix, 5 rem) $6795 
\ii controller. Western Dynex (5 fix . 5 rem) S5099 
- .-¥1-~ .A. 5'/'."· B"and 14"Winchester/lape subsystems11 -;1 
.,_;;;;;;;;;;;;;i;:i & Vx°COMP available 
~--

FULLY CONFIGURED BUSINESS SYSTEMS 
The 1ollowing are some examp les of lhe fully assembled and tested business 

and scientific computer systems which we oller.
nri\Jil<S. The Premier ultl-User Compuler System 
~ 8000 SX , multi-user, mult i-processor, lurbo DOS SC ALL 
INTE RNATIONAl CPM 2.2. FU LL 2 YEAR WARRANTY! 

On ·Si le Service Contracls Available 
ti...t /' APC-8086 , 16 bit, 128K, 8" DRIVES , 1024x 1024 Color 
L'~E "'1 Graphic. 32 bit F.P. Proc.. MS DOS. CPI M 86 from S3295 

PC-8000 The Prolessional 's Work Station . SCALL 
CORVUS Concept-68000 . 32 bit. 256k , network. 15 " 120 x 56 
+ HIRes screen . W.P. software. CP/M Emulator tramless than ssaao
t!--g12 68000 16 bit mull I-user, S-100, UNIX V. 7 SCALL 

f}(~1l6-rrn 808616 bit. 128K RAM, S-100. S'.st. 112 S3499 
Cf! G I Call us for best pnces on these high quality 2nd 

-'il!tJ roup. generation boards and systems.


15: Ca lifornia These high quality, reliable products have made CCS
1
.... ompu!er delacto induslry sta ndard for S-1 00 produCIS 

- Sysiem $ Assembled and tested: SCALL 
[b)GQ.'1'J'~li<r:OOOC3 Fast6 Mhz, Cache Bias Computers SCALL 
ADYANCED MICROD«llTAL SingleBoard S-100 Computers S749 
~@@)0@!!!Jf? We offer generous discounls on 1he Compupro tine or 
I.SJ .....,,..,,..,. ~ tM fast. quality 8 and 16 bit boards 

!f.. AO VANTAGE Graphics computer SCA LL 
NorthStar & HORIZON S· 100 computer 
ALTOS single and mull I-user systems SCA LL 

~C:ilm: Decision 1 . CP/M Microsolt Basic. UNIX SCALL 

Ro,v 820 Desktop compu ter-64K. 2 !loppys. (CP / M avail .) XE. I/\. Lisi S2995 SCALL 
SCION Mlc roAngelo Hi Res Graphics sys tems SCALL 
Similar savings on SSM , DELTA, OYNABYTE, TELEVIDEO. OIG!AC. ZENITH , 
ADDS , DEC. DATA GEN ., ATARI, TECMAR AND MANY OTHERS 

PLEASEI Do not confuse us with mail order dealers. We are a N. Y. State agencies, municipali ­
• fu ll service distributor serving the data processing & ties, and schools - call us forinstallation needs of business & industry from micros to mainframes. 

information on our O.G .S . termSystem houses. Educational institutions & governmental agencies given 

special consideration. Leasing available. contracts on hardware &software. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 
For lasl delivery. send certif ied check, money order or call to arrange direct bank wire lrans!er. Personal or company checks require two to th ree weeks 
lo clear. Prices subject to change wi1hout notice ; call for latest prices . Prices include 3% cash discount. N.Y. res idents add sales tax . Oantex is a trade­
mark of North Atlantic industries. Inc . Radio Shack is a trademark of lhe Tandy Corp. CP/M is a lrademark of Digital Research . All sales subject lo 
our slandard safe conditions (available on request) . Call for shipping cha rges. Above prices do not include customizalion or installation . 
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NOW SYSTEMED OFFERS THREE ! 
• DEL 030 e MODEL 035 

Arrn 1~rRoouc1NG THE MooEL qo 
ir's Al OLIVETTI PRAX IS qo FULL - SIZE 
ELECTRO lll C TYPE><RITER ><ITH• J3 ltlCH 
CARRIAGE . ANTI -GLARE •COUST I C CO~ER, 
STEEL ORAWBAND g OUR llE~ CO S INA TJOI 
SERIAL/PARALLEL KSR TERlllN•L INTER­
FACE. THIS 01ie's REHLY STURDY!. I 

(llODELS BEGlt Al S789.00) 
CALL OR WRITE fOR FREE BROCHURE 

SYSTEM' D CORPORATION ,,.. 21t P,0 6ton , a. Sh~riQle•D'*n Road ­

I__ Mo~t~t'.1~~~· r;;.:=•37e.tl ..=.i7

Circle 447 on Inquiry card. 

Computer Shopper is your lin~ to incliYi­
duals who buy, sell and lrade computer 
equipment and soltware among lhemselves 
nationwide. No other maga1ine fil ls this void 
in the marketplace chain. 

Thousands of cosl-conscious computer en­
thusiasts use Computer Shopper eYery month 
throu~h hundreds of classified ads. And new 
equipment admtisers ofler some ol the 
lowest prices in the nation. 

Subscribe to Computer Shopper with a 


6 month trial for $6 or 12 months 

for only $10. ~asle1Card & VISA accepled 


comPUT2R SHOPPeR 

P.O. Box f.JJO • Titusville , FL 32780 


305-269·32 I I 


Circle 115 on Inquiry card. 

64K 
DYNAMIC RAMS and EPROMS 
TOSHI BA 
HITACHI 
FU JITSU 
NEC 
OKI 
MITSUBISHI 

WHO LESALE ANO RETAIL 

Monarchy Engineering Inc. 

380 Swift Avenue, Unit 21 


So. San Francisco, CA 94080 

Phone (415) 873-3055 


WRITE OR CALL FOR OUR 
LATEST INVENTORY LIST. 

Clrcle 327 on Inquiry card. 

price or quality? 
Get bot,1 ... 
w ith a MICRO CONNECTION. 
the quarity. direcr connecr. Bell 
r 03 modem. Independent 
reviewer writes, ·'W hen the 
going gets rough. ff a MJCRO­
CONNECTION GJn't make 1t. 
then nothing w ill. In the area 
of sensitivity and noise ehmina· 
tion, rt w ill perform as good or 
better than my 5995" modem. 
An excerrent value for s 159. 
Autodial/Autoanswer for s199. 

the m1cropenp.f?er'!! corpora t•o.'! 

2643 Is I st Place N.E., 
Redmond, WA 98052 

• {206) 881 -7544 !ZI 
Circle 318 on Inquiry card. 

TeleVided USERS! 
Enhance your TeleVideo computer 


capabilities with 

OUR exclusive software! 


COGITATE Fas! DumpJRestore Sysiem rm TS 
B02H. 806 & 1602H 
• 8ac ·UP !ties t1·11ce ;;s l<L~l as PfP 
• Do1.1bre thesroragc. up 10 600Kld1s ellc . w1111 
mull1pled1s~cllecapab1li 1y 590.00 

COGITATEKeyboarcl Buffer lor TS 800.802 &802H 
• Neve• lose a eyslroko 
• lnt0rrup1 drrvcn 64 byte bullcr 
• Compatible w11h CPIM · ope1a11n9 

svs1em 540 .00 

COGITATE 2780/3780 Communications System 
• Communicates w11h rnos1 IBM sys1erns 
• Man;• leatures tor remo1e 1ob 

enlry $700.00 
CPIM" 1~ 1ei;i1.ste11!d u;Wemarlil; ol D1111 1.a1RC!ioe:arct1 •11c 

COGITATE, Inc. 
SPECl>\llSlSI UNIOUE IHEl'iUEO~flWAAE 


24 000 Telegrapti Rud, Southfiefd. Ml 48034 

(313) 352·2345 


l'iSAI o\SllA CARD AtttpleU 

Clrcle 88 on Inquiry card. 

IEEE-488 TO TRS-ao· INTERFACE 
Everylhing needed to add powertul 
BASIC GPIB-488 controller capabl llly 
to TA S·80 Model 1 or 3, Level 2 or 
DOS wil h a minimum ol 16K. 

489'11DC ,-­ For MoO•l J 
 o1ea.eos
Op1111Ion...r.EL For Mod•l 1 

Op•t•Oon 

Model 488-809 or 486·60C Price: $375. 
+ sMpp lng, insu11.1.nc4t & HU 


WNEN ORDERING SPECIFY orsx OR TA Pc 


SCI ENTI FIC EN GIN EERING 

LABORATORIES 


11 Nell Dr ive • O ld Beihpage, NY 11804 
Telephon e: (5 16) 694·3.370 

·rradema11r of Ti1rrd'r Corp 

rl't~te ,_, no a OJT1a1'on Oetween ScumtUrc 
Englne~nng l..a0Qra1ooes and Tandy Corf;} or 
Radio Shack.. 

Clrcle 415 on tnq ulry card. 

BIG STEPPER 

Stepping-Motor Driver Box 

Apple 

l!Mpc 

Control precise motion 

in the "real world"! 


Drives 1 to 4 Stepping-Motors 

(up to 2 amps/winding. 4 to 28 volts) 

QJtddoted fa 'IOJf c.x:rrpJla's :ciety 


PRICE: $350 
stepping-Motor Cookbook: $5.00 


Cenrre Compu1er Comulronr5 

Pos1 Office Oox 7'J9 


Sr01e College. PA 1680 1 

(81 4) 2'J7·45:l5 

Clrcle 81 on inquiry card. 

100 Foo1h lll Blvd. 
San Luis Obispo. CA 
93401 In Cat call 
(800)592-5935 OJ 

(,805)543- 1037 

MEMOREX 

PLUJBU DISCS 

WE WIU. NOT BE UNDER­
SOI...DrT Call Free (800)235-4137 
for prices and information.. Dealer 
~nqui ries invired and C.0.0.'s 
accepted 

Circle 356 on Inquiry oard. 

THE IASfGJE­
IHE PROGRAM IHAf WRITES PROGRMVIS 

AVAILABLE FOR 

CP/ M 

Ap p le It Pl us 


Sharp PC 3201 

TRS - 80 MOD IJ 


North Star Advantage 


Still Only $600.00 

Dealer Inquiries lnvi1ed 

end to KROW N COMPU TING 
1282 Conlerencc Dr.. P.O . 66763 

s OHS Val ley. CA 95066 
(408) 335-3133 

Clrcle 260 on Inquiry card. 

http:r;;.:=�37e.tl


EPROMS 

1702 (lns 
2708 145 ns 
2716 ~511 450ns 
2716-l 511 350ns 
2532 ml/ 450ns
2732 v 45 0 ns 
2 764 v 450ns 

3.00 2101 b450ns 
2.99 21L02 (25 ns LP 
3.95 2 111 ~450ns
8. 50 2114 450ns 
8.9S 211 4 L·3 \30 ns LP 
8 .95 2ll 4 L.-2 2oons L.P 
Call 	 TMM2016 

TMM2016 rOOns 

STATIC RAMS 

1.85 
1 .55 
2.49 
1 .95 
2.25 
2.30 
9.00 

11.00 

DYNAMIC RAMS HM6ll6 l50ns Ca ll 
HM6116 120ns Call 

4027 2.00 
200ns LP= Low Power4116 r50ns! 1.37 

4116 150ns 1.75 
4164 :wons Call 

l50ns!HM6116 200ns Ca ll 

Z80 6800 
z00 A CPU 5.45

16K APPLE Z80 A PIO 5.458000 6800 5 .65 6828 14.90 6860 10.90Z80 A CTC 7.00 6802 8.65 6834 16.90 6862 11.90 
6808 8.45 6840 7.95 6875 6.90 

RAM CARD 
8035 16.00 8239 4.75 Call for Co m plete List 6809 24.00 6843 41,95 6880 l.80Upgrade vour 48K Apple II8039 19.00 8243 4.75 6809E 29.00 6845 16.90
8080A 3 .90 8250 14.90 to full 64K 6810 3.50 6847 15.90 68800 10.00MICROPROCESSOR808SA 8 .50 8251 4.50 6820 3 .50 6850 3.50 69821 12 .00
8088 39.00 8253 8 .75 REAL·TIME CLOCKBARE BOARD 24.00 6821 3.50 6852 3 .50 68850 12.00
8155 11 .00 8253·5 9 .75 
8156 11.00 8255 4.50 K IT 	 49.00 MSM 5832 

ASSEMBLED & TESTED 69.00 81 85 29.00 8255-5 5.20 6.90 CRYSTALS8741 39.00 8257 8 .50 
8748 29.00 8259 6.85 
8755 44.00 8272 3 9.00 LEDS UPGRADE6500 32. 768 KHZ l.9 0 5.185 3.908202 44 .00 8275 29.00 1.0 MHZ 4 ,50 5 .7143 3 .90YOURJ umbo Red l 0/1.008205 3.45 8279 9.25 l.8432 4.50 6.5536 3 .906502 6.90Jumbo Green 6/l.008212 l.80 8279· 5 1 0.25 APPLE 2.0 3.90 8.0 3.006502A 9 .45Jum bo Yel low 6/1.008214 3 . 75 8282 6.50 2.097152 3.90 10.0 3.006504 6.908216 1. 75 8283 6.50 or 2.4576 3.90 1 4 .31818 3.906505 7 .65 

6507 9. 90 
8224 2.45 8284 5.50 3.2768 3.90 1 8.0 3.00TRS-80CONNECTORS8226 1.80 8286 6.50 3.579545 3.00 18.432 3.006520 4 . 358228 4 .50 8287 6.50 4.0 3.00 20.0 3.00RS 232 Male 3.00 4116 200ns6522 9.908237 19.00 8288 25.00 5.0 3.00 22.1184 3.00RS 232 Fem ale 3.50 6532 13.958238 4.75 8289 49.00 8/10.95 5 .0698 3 .90 32.0 3.90RS 232 Hood 1.20 6551 11.75 

MISC.74LSOO SERIES (800) 538-8800

Disc Controller

74LSOO .24 74LSl23 .95 74LS253 .00 
74LS01 
74 LS02 
74 L.503 

.24 

.24 

.24 

74LS124 
74L5125 
74LS126 

2 .90 
.95 
.7 9 

74LS257 
74LS258 
74LS259 

.80 

.80 
2.80 

1771 
1791 

18.85 
34.95 

ALL MERCHANDISE IS 100% GUARANTEED 

74LS04 
74 LS05 
74 L.508 

.24 

.24 

.24 

74LS132 
74LS136 
74LS137 

.75 

.49 

.95 

74LS260 
74LS266 
74LS273 

.60 

.49 
1.60 

1793 
1797 

34.95 
49.95 DISKETTES 

5~" 
CMOS 

74LSIO 
74L.5ll 
74 L.Sl 2 
74LS13 
74LS14 
74LS15 
74 L.520 
74 L.521 
74 LS22 
74 L.526 
711 L.527 
74L.528 
74LS30 
74LS32 
74LS33 
74LS37 
74LS3 a 
74LS40 
74L.542 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LSS5 
74 LS63 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74 L.583 
74 L.585 
74 L.586 
74LS90 
74LS91 
74LS92 
74LS93 
74LS95 
74LS96 
74LS 107 
74LS109 
74LS112 
74L.Sl 13 
74LS1l4 
74LS122 

.24 

.30 

.30 

.40 

.89 

.30 

.24 

.30 

.24 

.30 

.24 

.30 

.24 

.36 

.55 

.55 

.35 

.30 

.49 

.75 

.75 

.75 

.30 

.35 

.35 
1.20 

.39 

.44 

.49 

.39 

.49 

.75 

.95 

.39 

.65 

.79 

.65 

.59 

.79 

. 79 

.39 

.39 

.39 

.39 

.49 

.45 

74LS138 
74LS139 
74LS145 
74LSl47 
74LS148 
74LSl51 
74LS153 
74LS 154 
74LS155 
74LS156 
74LS157 
74LS158 
74LSl60 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS166 
74LS168 
74LS169 
74LSl 70 
74LS1 73 
74LS174 
74LS175 
74LS181 
74LS189 
74LSl90 
74LS191 
74LS192 
74 LS193 
74LS194 
74LS195 
74LSl96 
74LS197 
74LS221 
74LS240 
74LS24l 
74LS242 
74LS243 
74LS244 
74LS245 
74LS24 7 
74 L$248 
74LS249 
74 LS25 l 

.75 

.75 
1.10 
2.20 
1.20 

.75 

.75 
1. 75 

.8 9 

.89 

.75 

. 75 

.95 

.95 

.95 

.95 

.95 

.95 
l .95 
1.69 
1.69 
1.69 

.75 

.89 

.89 
1.99 
9.50 

.89 

.89 

.89 

.89 
.89 
.89 
. 79 
.79 

1.1 0 
.95 
.95 

1.79 
1. 79 

.95 
l.89 

.79 
1.20 

.89 
1.25 

74LS275 
74 LS279 
74 LS280 
74 L.5293 
74LS290 
74 L.5293 
74LS295 
74LS298 
74LS324 
74LS352 
74LS353 
74LS363 
74 LS364 
74L.S365 
74L5366 
74LS367 
74LS369 
74LS373 
74LS374 
74LS377 
74LS378 
74LS379 
74LS385 
74LS386 
74 L.S390 
74 LS393 
74LS395 
74LS399 
74LS424 
74LS447 
74LS490 
74LS668 
74LS669 
74LS670 
74LS674 
74LS682 
74 L.$683 
74LS684 
74LS685 
74LS688 
74LS689 

81LS95 
a l LS96 
8lLS97 
91 L598 

3.25 
.49 

1 .95 
.95 

1.20 
1.79 

.99 

.99 
1.75 
1.49 
1.49 
1.49 
1.95 

.89 

.89 

.6 9 

.69 

.99 
l.69 
l.40 
1.15 
1.35 
1.89 

.59 
1.7 9 
1.79 
1.59 
l.59 
2.89 

.75 
1.99 
l.65 
l.85 
2.10 
9.50 
2.9 9 
2.39 
2.39 
2.39 
2.39 
2.39 

1.65 
1.65 
l. 65 
1.65 

Uarts 

AY3· 1014 5.85 
AY5-1013 3.90 
AY5·2376 12.00 
TR 1602 4 .25 

Interface 

8T26 l .65 
8T28 1.95 
9T95 .95 
8T96 .95 
8T97 .95 
8T98 .95 
OM9131 2.90 
058836 l.25 

ATHANA 
SS SD Sofl 23.95 

WABASH 
SS SD Soll 23.95 

VERBATIM 
SS DD Soft 2B.95 

IC Sockets ST W/W 
8 PIN .10 .49 

14 PIN .12 .50 
16 PIN . 15 .57 
18 PIN .20 .85 
20 PIN .25 . 99 
22 PIN .2 5 1.30 
24 PIN . 25 1.40 
28 PIN .35 1.50 
40 PIN .40 1.90 

ST "' Soldcrtail 
W/W = Wlrewrap 

LINEAR 

LM301 .32 LM74l .29 
LM308 . 75 LM747 ,75 
LM309K 1.25 LM748 .49 
LM3 ll .64 L.Ml310 2.4 5 
LM3l 7T 1.65 MC1330 1.69 
LM317K l.70 MC1350 1.25 
LM3l8 l.49 MC1358 l.69 
LM323K 4.75 LM 1414 1.49 
LM324 . 59 L.Ml458 .55 
LM337K 3.90 L.M1488 .95 
LM339 .79 LM 1499 .95 
LM377 2.25 LM1800 2. 4 5 
LM380 1.25 LM1889 2 .45 
LM396 1.00 LM3900 .59 
LM555 .38 LM3909 .95 
LM556 .65 LM3914 3.70 
LM565 .95 LM3915 3.70 
LM566 1.45 LM3916 3.70 
LM567 .99 75451 .35 
LM723 .49 75452 .35 

4 000 
4001 
4002 
4006 
4007 
4008 
4 009 
4010 
4011 
4012 
401 3 
4014 
401 5 
4016 
4017 
401 8 
4019 
4020 
4021 
4022 
4 023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4 047 
4049 
4 050 
4015 
4 05 3 
4060 
4066 
4068 
4069 
4070 

.25 

.3 0 

.3 0 

.90 

. 25 
.90 
.45 
.45 
.3 0 
.30 
.45 
.90 
.90 
.45 

1.1 5 
.90 
.45 
.90 
.90 

1.1 0 
.35 
.75 
.35 

l.60 
.60 
,75 
.90 
.45 

2.90 
.85 
.90 

l.20 
.75 
.75 
.75 
.90 
.9 0 
.so 
.50 
.90 
.90 

1.39 
.75 
.39 
.30 
.35 

4071 
4072 
4073 
4075 
4076 
4078 
4081 
4 082 
4095 
4096 
4093 
4 098 
4099 
4502 
4 503 
4509 
4 510 
4511 
4512 
4 514 
4515 
4516 
4518 
4519 
4520 
4522 
4526 
4527 
4528 
4531 
4532 
4538 
4539 
4543 
4555 
4556 
4581 
4582 
4584 
4595 

80C07 
90C95 
80C96 
80C97 
80C98 

.30 

.30 

.3 0 

.30 

.90 
.30 
.30 
.30 
.90 
.90 
.90 

2 .49 
1.90 

.90 

.60 
1.90 

.90 

.90 

.90 
l.20 
2.20 
l.50 
l.20 
1.20 
1.20 
l.20 
1.20 
1.90 
l.20 

.90 
l.90 
l.90 
1.90 
2.70 

.90 

.90 
l.90 
1.90 

.90 

.90 

.90 

.90 

.90 

.90 
1 .15 

LM733 .9 5 75453 .35 
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15/ 16" •3 %.. 

1 up - pin Iced 


LABELS 


99 
perM 
white pressure 

sensitive 

PRICE INCLUDES SHIPPING 
Packed SM per box • Min. order 1 box -$14.95 
Ctieck w~ih C>.rder • MiJ'S5 Rnsidents add 5% Saf.~ Tilu; 

~~0~~1~~:d~/~Io~~~ 

~ Telephone: 617·963-7694 

CALL TOLL FREE 1·800·343-7706 

Circ le 540 on inquiry card . 

Beautiful Plots with 
PLOTPAK111 

PLOTPAK Is a complele plotting 
liorary that runs under FORTRAN-80 
and includes drivers for the lollowlng 
screens and plotters: 

• MicrnAngeto MA 512 
• ADM + Re!rograph ics 
• TEK 4010 compatible termina ls 
• Houston lntroments DMP·4 
• HP plotters 7225 8 and 7470 
• Radio Shack Printer I Plotter 

PLOTPAK c.REL file): . .. . .. . . $275. 

PLOTPAK source code 
plus two drivers:... . . . . $365. 

~EaRICGE 
~ Computer Company 

DIVISION OF Su D•n Corpor•1loo 

One Bridge Street, Newton, MA 02158 
TEL. !6171244-8190 TLX: 951107 

Circle 64 on Inquiry card. 

68000 System& a: TRS-80 Model 16 
Databue a: rue Software 

reJ.at.Joca.1 databa.ae ey•tc.111 
ea:•y to u•c, powcr(ulp &. cf'rtelent 

menu11 & Engu~1 1 8Ub!>-C( c1uery lnng1.rn,:cc 
68000 C"Odc 
s cqucntJo.L lnd~.Xll"d . & dtrrc t Ul1•R 

(incl . feature• never •een be!o.rc 
1u1 c h cu t-t n lwnyn sl n ~lc u4.:c.:c 8~ v n 
r n~Qn'l n;cord~. ~cqucnUt.1 1 updutc 
Wll1l OUI f'(:Wrll~J 

mult.lk<:y 
repor-t gC!nC! n 1th)f1 
dnl a vulh.JI\Ho n Oil c tHr ' 
rc p<l tllh'C b a r r- h u1) dn 1,. 

n'\u l ll ·>extcn l (li e!> 

reentrant codr fo r Aharr d u 1!MR,e:­

mulllplc p r'ccl.!!ih .> rl & nou Un~ polut 
O.l'"Ct::8S l'!llC"C \JrU)' 

aeparat.e Ille and aort (corc/ d.Jaki 
package• a.vallablc 

S r-nd for C'OJ~nloR 

Data Management System~ 
2 11 N . El C urnlnu a 'l!"h1. IO I C 

F.:n ~ l nlln~ . C A 9202:·1 
nl ptlOHt- · ( 7 141 942 ·0744 

Circle 144 on lnqu.lry card. 

maxell 
Floppy Disks 

SAVE 400/0 W'"''"IO•< . /C campl•1• 1111. 

5 114 '' ~J~~ '.~~loi Prlc..i"Ul 

MDI or MHl SSIDD . .. .. .. ....... "" .. $33 
MD2o,MH2 DSIDD . ...... . ..• . ... . ... 47 
MD1-0DM SSIOD/96 TP1 . . . . .. ......... 43 
MD2·DDM DSIQDl96 TPI . . . . . .•. .•. . 5J 

8' ' ~~l~~i!: 
F01 or FH1 SS/OD .. . , ...... ...... .. . . 43 

FD2 0 1 FH2 DSIOD .. . .. .. ........ . •. .. 53 


LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 


St Clalr Shores, Ml 48081 


Circle 275 on Inquiry card. 

A wor<l lor lhi• Punc~/Roade r Combo I• • . •. .. .• 
-· . . - · ...... ' .......... . 
·-· --···-············ ····· .. ··· ·············· ··· ···· : .~ . : ... : .: .: .: ' .: : ~ .: -: : . : .. : : : : . : .: : : : . : -.- . . . -. 

:.~ : : .. : : .. : : .. :.: : : .. : ; .. : : : .... : : .... : : . : : . .. : . . : . 
Spo~d! M ~el 510 ~unches paper 1ape at 110Cps. 
reads at 15Clcps. This rugged mac.h1r10 1s compulN 
compat•ble olferlng RS232C. cur1 en1 loop, parallel 
inputs Th e ASCIHo-Baudot coco conversion per· 
mils duect keyboard oniry lo< Telc•ITWX iraosmls· 
soon. Plu s: 256 chaoactor storage, 75-0000 baud 
ra1c. 5·8 lcvcl lape. s1oc k. ADOM ASTER CORP. 416 
Jumpero Serra Dr.. San Gabr iel, CA 91776 "' 2131 
2B5·1 t2t . 

Clrcle 9 on inquiry card. 

-tr-tr SUPER™ -tr-tr 
ISA's DATABASE 
The only DBMS with a// rhase fearures: 

* PROVEN In one year or lesl markeling * TOUGH, reliable me slruclUre* MENU driven fa< simplicity and easy use * ARITHMETIC with stored ca lculations* FAST set·up and rnpor1 lormaling* CLEAR user·orlenlad documontatlon* PRINTS totals & subtotals - mall labels * REFORMATS and merges data Illes * MULTl ·DISK files : Up lo 128K records* SORTS full disks on up lo 40 fie lds* PRODUCTION input ol repet!live data * USE existing dala files * COUPLES to word P'OGessors* POSTS transactions lo master Il le * SEARCH t1i' slrlflllS, ranges, comparisoos * DATA COMPRESSION: O~er twice as 
many labels as the other system 

For TRS·8D" Modw I, II, III, & 16 - 250.00 

CP/ /111 - 29'!.DO 


Ast< your Donlor or \Vrlro: 

lnsUtute for Sd.,nU!lc Anoly$ls. Inc. 


P. 0. Box 7186. Dept. B·2 

Wllmlnglon, OE. 19803 (215) J58 ·3735 


·r.M.Tandy Corp. t T.M. 01a11a1 Flesoarch 

Circle 23A on Inquiry card. 

rrt1..,....CD""iVlll'wwt..:= l 1S0'0t.1~o..rY11...,,..,,., , & J-,mn~ 


CA&.1.. U1t«i.u&io10~"""~"~ 


~I s•SaS.-tc11.Z·llOWl:5mlc.l1DltWW"l~co-.IT>E'O) ~.a• 

l •Ob'tt__...IDl\lllllg ~O" W.' ~·4~1Siui!L'.!· !IS.. .1. ­
P.-Pl't-&f'IDM~DM-\ ..~OQAtMt~~ 

t.At; • R.i• vcv;r,a 
Ol~tetCftot NoOlu. 52»1 S1!fl 
D:;iW.Ui T.O!l ' oOSOOf"~thh 3478 ~ 
OJAYffl:\ON !l ll.lf9tEAOw5 . OSOO ~ l ::'H 
03CV.rtnONI l ll"""WIA0-...5-' · ~DD M9' t.Mt 
Ald. f.to.rt.DKls 1, 19 ic~ · xas IOUia 1:'5lio!MB& HMlfaNI 
I ~OSk~oir-v.lM . .,~11
Jti!AVMi<>n.10""'...o ' ern.rrssoo 68l! s1H 
A28,._..,_.0Ni 1C""'Gtt0& Qr.,. I DSOO 71t5 5A-U 
'iVCW.!tt0-.20""4iQH0 6.0t'411 $$00 11M 57'S 
n20WU!o~20 t.'411HD&'Ontll - D500 .8095 61i'S 
$ ' .w~•WOCHa .,...tnO'.'.A~ tJCHo'll'~.~ 
fM<, CPV'lO! .a~Dn<IO 
)pq,g ~~HM-00..:. 2-itS 17.(~ 

•Ct'-..; lbl~J~D:... :"NS O'l~••u.:i 1101~ tur;1 Cb• Jns 2tiS 
TEJlV$ .1.Jsir.c•1n""'10y• mr'ltlo;.lucea111~-ouri C:eft>'\fid 
cneo. Jwt0.6.n....11mnit•Cotded.-•101o"'I "'"l'"•li;ll' ...... ~ 
All:r•J111M1•..JID1~tr--.IC'3NI' 1$-•.. ~QllO"'·~llQl"'I 
ctl~ Ao;j2"""'~~i.,~lr(Pft~ ~~·ll;lt.l'· 

~::."".:.;:~=..co..s"""plus~~- ""t .. 
~~.ir:,IOPM 
205 a19.s91s COMPUTERS 
205 679-4735 OF ALABAMA 

PO Bm61 14·9'1r'f"91\am i\l:l.s.25!>-6~ 14 

Clrc le 271 on Inquiry ca rd. 

28K 
Commodore VIC Computer 

(60 % more powerful than VIC-20 ) 

SPECIAL
$299 SALE 

PRICE 
We a dd 60% more prngramming power to the 
VIC -20 compu lorl Thi• ~lve• you "' 1ulf oi•od 
O•HD foaturod COtnputor w ilh Z0.000 bylCS 
ROM. 16K e.rended level II BASIC. 8000 bytes 
RAM, tha1 exp nds 10 60K 101al memory! 66 
typ.,wrllor ke.,.bcard , g ra~hlcs kevs . 16 colors. 
sound , mi;sic, 1eal l ime. uppe1nowercase , lull 
seroon ft'dltlng l S109 rnod~m . c;idnuu. di s'k.s. 
c-assetto plugs in dlreca . We. have over 400 pro· 
g13ms.I 90 d v tmmedi11te replBcement wer ­
ran,vl One day exp1ess malt delive-ryl Write for 

'"' " co1olog l 

15 DAY FREE TRIAL· IMMEDIATE llEf'UNDS 

PROTECTO ENTERPRIZES 
BOX 650 


IARRl!lfiTON. It 80010 

PHONE OllOERS Jr1/JB2-51# 


Circle 386 on Inquiry card. 

-~ATARI® 

800 COMPUTER (16K I .... .. .. S635.00 
800 COMPUTER (48K) . . . .. ... S724. 00 

OOI 

@a;_,\ 
400 COMPUTER{16KI ........ S265.00 
410 PROGRAM RECORDER S74.00~"() ('j 810 DISK DRIVE ......... ... ::: $429.00 

NEC 8023A·C PRINTER ....... $475.00 

PfRCOM D/ D DISK DRIVE .... $589.0D

;~ 

AXIO fif· tOO P'IR .. .. 1269.95 AJJOM IMl"·4PH' •.•••. l-489.ts 

EN f!JlfAJ Ell . ......... S6US llK llA!ol [INT£() .. .... . 169 95 

EDUc•tOR ....... . ..... t114 .95 l2K IUM fMlUOfEKI 1'9..~5 

P!tO~ROIM[R ......... ISl. DO 32UAM MOS.Mt) .... 111 B.9~ 

CO MUHll:J.fOR ....... m9.DO taUAM [IN1lt) ....... . 5119.9! 

Bli0kl(W'EB IKITI ..... 116t.M TYPf "N 1 AU( ........... S.111.oo 


ATARI SOFTWARE 
til,Krv AJN,...,if:.:.i t;;.1 101 '6S-t) .l"Ofomt-Gl l,ik ,... ~ 

S10I~ 
.,K ....... 11'! HI RE..s Wt: A P11ntt-H '~ i;;;·~ 
IJ1CJ¢t.011ll•~IDI ..... l,..,l•t'-'1NtF01.,,,. ,,.,,,
C•t1t.~• 1 lti U10!> l'tlR.i5Ut~Httltl1 
A.H•IN!ltlE&• Cr! rR1 5.un Cleu." t1•/COi .,... .,..,
Cr\..~1' Cro1mt.r"'C." .,... f~/C.ut 

All•Ofl OtoQ.1'110~ Surr1••JM•..,1u.. 1Cltl1 1.118'!.",,$1•• l'i,fl"l'>Df i 't>O, ..... "ct~ au.u 1c ·[)i ..... 
'il&,JQ-"dtl- 1 11~ ....... t.1tt0! t.f~~~IFtl us., 

Q " -Ml( C: • i;A.~n[ A "' ~lo' ..,;.l.l'lfP,Qct[) '"' 
Pj111~t:S '0" 11111(1'Al:O OlllOe,JISCOSMIC 
WR..llE fO.R F'REE CAlA.lOGCOMPUTERS ... ~l~:-:.-:..... .a. Jtrtu'r:-lt"• 

22! H. PROSl'fCTORS ~O . ~ uij 'IJr .CA:] rMI l'f'kl..,...n.~• "l tti. 
'Mii Ill ~ ; " ll"a:M!• ~ 4t.- """ OIAMONO 9~fl. ti.. 9l7tiS 

DR~ER ll~ES OPEN 
seveH ans a1m - g pm (714) 861·1265 

Circle 134 on Inquiry card. 

1 

http:AJN,...,if:.:.it
http:S.111.oo
http:l-489.ts
http:Jti!AVMi<>n.10
http:OSk~oir-v.lM
http:cqucnUt.11
http:databa.ae


We Have It!. . At the best/}_rices. 

Call For Super Value 


On S-100 System With 

Dbl Dens. B"Drives ! 


INTERTEC SUPERBRAIN II 

Freel Microsoft Basic 80 


Self-con1a1nec1 computer wrth du.1 1 dis sand 
two RS232C ports . Comple te v.nih CPi M 2.2. 
64K Double Density .... . . .. .. .. $2099 
64K Quad Density .. .. . .. . . .. .. $2495 
64K Super Density .. . ... . . ... .. $2949 
10 Meg. DDS Hard Disk ........ $2995 

VIDEO TERM INALS 

INTERTEC INTERTUBE 111 .. . . 749 

ZENITH Z· 19 . . . 729 

SOAOC IQ 120... . 649 

SOAOC IQ 130 . 595 

SOROC IQ 135. 749 

SOAOC IQ 135G ... 799 

SOROC IQ 140 . . 1149 

HAZELTINE ESPRIT CALL 


1420. CALL 

1500. . CALL 

1510......... CALL 

1520 . . . . .. . CALL 


TELEV IOEO 910C .. _........... . .. CALL 

912C .. . . .. . . ........... CALL 

920C . . . . . . . . . . . . . . . . . . . . . . . . CALL 

925C .. . . . . . . . . . . . . . . . . . . . CALL 

950C .... . . . . . . ... ...... .... ... CALL 


TEXAS INST. 9'10 BASIC.. . . . . . . . . . . 1599 

940Package ... __ .......... __ . . __ 2079 

745 Portable Terminal. . . . . . . . . . . . . 1399 

745 Portable Terminal w / U / L/Case . 1495 


PR INTERS 

ANADEX DP-9500.... .. - $1349 

9501 1349


PADPPE-R T1G·E·R-. 'o's-·.;.;,;G·.. . . . . . . . . . . 1 _..,.,._, ............ 1139 

PRISM PRINTER IDS·BO. w /o color... Call 

IDS-80. w / color. ..... . . . . . . . . . . . . Call 
IDS-132. w / color. . .. _... _____ .. _ 1695


NEC 3510 RO RSZJ:lC 3, CPS 0 1945

• ' •• ' ••••••• ' 

NEC 3530. RO. c""" lnro<.JSCPS ••.•• . ••• 1945 

NEC 7710. RORS2l2C55CPS.. .. .... · . · · 2395 

NEC7720. KSR, RSZ12C55CPS.. .....•... 2999 

NEC 77'30. RO. C.n1r. 1n1 "50 CPS . . . . . . . • 2395 

OUME 


Sprirtt9/ 45.LT0.45CPS. AS232C .... . . 2119 

C.ITOH Pro Write1, Parallel. ......... 549 


Serial and Parallel· - - - - - - - - - · - - · - - 62.9 

OIABLO 630, Rsmc. 50 CPS · · · · • • · • • · · 2299 

CENTRONICS 730-1 , Parallel. · · - - · - - - 399 


730-3. RS232C . - · · 489 

739-1 w / Graphics. Parallel · - · · - · · · - 525 

~-JB ~/ Graphics, RS232C- - · - · - · 639 


704.91 1,Rsa23 ....... .. ..... 1695
rpllce1. .. - ­
- • 2 · · - - · 1595 


EPk~~· Parallel, 120 CPS. .......... 949 


MX80 .. ......... _... __ . _....... 489 

MX80FT .. __ _ . . . . . . . . . . . . . . . . • . . 589 

MXlOOFT ........ _... __ . __ . _... . 789 

RS232 Serial Interface . ... ...... .. 65 

RS232/ 2K Bufferln terface . .. . . • • . . 125 

Graf1rax II. ... . ... .. ... . __ ..... .. 90 

Apple Printer Interface . . . . . . . . . . . . 75 


Tl810 Basic, RS232C ................ 1349 

810 Basic, RS232C & Parallel.. . . . . . 1395 

810 w / full ASCII, vertical forms 


control compressed prinl, . . ..... 1599 

820 RO, Basic................ .... 1645 

820 KSR , Basic - . . . . . . . . . . . . . . . . . 1839 


OKIDATA 

Microline 80.. .. .. . . . . . . .. . .. . 5465 

T racto<-leed option . . . . . . . .... ___ 59 

M1crollne82A .. .................. 519 

M icroline83A .... __ .. . . . .. . . .. 849 

Microline 84 .... .. ......... _ 1199 


MONITORS 

ZENITH -ZYM-121. 12" Green Phos., . . S125 

AMDEK 100, 12"........ 139 


l OOG, 12·· Green Phosphor . . . . • . . 149 

300. 12" Green Phos., Hr. Res. .. . ... 199 

Color, 13" .. . .. .. . .. .. . 359 

Color JI , 13'", R.G.B. Hi Res... 799 

Appleadap1. for R.G.8 .. . . . 159 


BMC. 12", Green Phosphor . 169 


NORTH STAR 

Call For Prices 


F LOPPY DISK SYSTEMS 

MORROW DESIGNS 


Discus 2D, single drive DD .. . ..... ~S898• 

Dual Discus 2D. dual drive OD ...... 1549• 

Discus 2 ~ 2. double srd d DD . . . . 1239• 

Dual Discus 2 • 2 ... .. . . . .. . .. . 2139 

·1r1 ....lu(/f:s CP 1\4 l- 2 and ~.11cro ... off Bnsic 


HARD DISK SUBSYSTEMS 
MORROW DESIGNS 


Discus M-5 5 Meg._ _... _.. . 

Discus M-10 10 Meg..... _.. , .... 

Discus M·20 20 Meg. . . . . • . • . .. 

Discus M-26. 26 Meg . . . . . . . . 


CORVUS 5Meg............... 
10 Meg .. 
20 Meg.. ........... . . . .. . • .. . 

$1849• 

3095• 

4069• 

3795• 

3185 

4545 

5499 


KO NAN David 5 Meg ............... 2499 

10 Meg........... . . .. . .. 3049 

15Meg ........................ 3295 


INTERTEC 10 Meg ........ SPECIAL 53195 

·s IOOonlvw CP 'M2-t-2 M1crosof18~src 

FLOPPY D ISK CONTROL LER 

BOARDS 


CROM EM CO 16FDC DD .. . .... . ..... $499 

NORTH STAR DD ... . . . . . . . . 479 

MORROW 01sk Jockey 20. A&T .... .. 329 

SD ::;vs . Versafloppy I, A&T... . ...... 319 

SD SYS . Versaflopppy 11, A&T ....... . 429

DELTA DD Dis Cont., A&T . . . 345 

CONDUC TOR DD, A&T ... . ......... 269 

INTER SYSTEMS. FDC-2. A&T ....... 439 

TARBELLDD.A&T. ..... . .... 445 

SYSTEMS GROUP DD DMA . .. ... - - 439 


ESCON CONVERSION FOR 

IBM SELECTRIC 


Complete with microprocessor controller and 

power supply. Factory buil1. User installs 

solanoid assembly or i1 can be done at 

ESCON Factory. 

RS232 Serial & Parallel . ________ . ___
._ s534 
Cable for above . ... .... . ... . . . . . . . . 25 


PROM PROG•RAM MERS
. 

SSM PB1 Kil ... . . _._ ... _.. .. $152 

225
SSM PBl. A&T .... - - - - ........ - .... 


MODEMS 
NOVATIDN CAT Acoustic Modem . ... . $149 


D-CAT Direct Connect _. ___ ._ . _.. . . 155 

AUTO·CAT Auto Ans. ............. 219 

APPLE CAT .. ... __ ... __ . 329 


USO 103 LP Direct Connect. .......... 175 

103 JLP Auto Answer .... 209 


OC HAYES MICROMODEM 11 I Apple I.. 299 

MODEM 100 (S 100J ............... 339 

Smart Modem ms 2321.. .. ... .... . 239 


Potomac Micro Magic IS 1001 ... . . . . 339 


CALIFORNIA COMPUTER 

SYSTEMS 


280 CPU Board ...... .. ...... . SS269 

Disk Controller 2422, w /CP / M 359 

16K Static. A&T ..... . .... . 259 

32K Static, A& T . 399 

64K Dynamic RAM .......... . 335 

System 2210 w / 64K, CP / M 2.2 .. . - . 1495 


CPU BOARDS 

[assembled unless norndl 


NORTHSTAR Z·80A lZPB·AIAI ....... 5269 

INTERSYSTEMS !MPU-801. . . . . . . . . . 349 

SSM CB 1 8080, A&T. . . . . . . . . . . . . . . 214 


CB2, Z-80. A& T.................. 289 

CB2. Z-80. Kit . . . . . . . . . . . . . . 219 


DELTAZ-80with 110 ... . ... . ...... .. 289 

SD SYSTEMS. SBC· 100, A&T ........ 349 


SBC·200. A&T...... .. .......... 399 

SYS rE SGROUPZ 80 with I '0 419 


MEMORY BOARDS 

NORTHSTAR 16K RAM ...... ........ $299 

HAAM64K ................ . ........ 589 

HRAM 32K ...... .. ................ 419 

CROM EM CO 16KZ ... .. . . .. . .. . . . .. . 419 

CROMEMCO 64KZ .. . .. . . . . . . • . . . . . 595 

MEMORY MERCHANT 


16K Sra1ic. 4MHz ...... . . . . . • . . . . . 159 

64K Static, 4MHz ...... . . • . . . . . . . 54-9 


SYSTEMS GROUP 

IMeaswcment Systems & CuntroJsi 
DM4800 48K Board. . . . . . . . . . . . . . . . . 499 

DMt$400 64K Board . . . . . . . . . . . . . . . . . . 629 

DMB6400 64K Board . . . . . . . . . . . . . . . . . 595 

INTER SYSTEMS 64K Dynamic . . . . . . 845 


GODBOUT (A&TI 

CPU Z .. . . .. . . . . . . . .. .. . . . . . ..... $$249 

CPU 8085 BB ... . . . . . • . . . • . . . .. . .. . .. 359 

RAM 20 30 ................ .... .. ... 359 

RAM 1764 .. . ........ . ............ 675 

RAM 21 . .. ... .. ......... . ......... 1439 

Interface 1 • . • . • . • • • • • • • • • • • • • . • . • • 21 O 

ln1erface2 .... ...... ... . . . .. .• . . .. 210 

Disk 1 . .. .. .. ... .. .... ...•.. ..•. .. 419 

System Support 1 . . . . . . . . . . . . . . . . . . 335 

Enclosure 2 !DeskI.......... . . _ .. • __ 699 

Enclosure 2 !Racki. . . . . . . . . . . . . . . . . . 760 


V IDEO BOARDS 11 0 M~ppecl 


SD SYSTEMS 

VDB-8024. A&T ........ .. . .. __ .. . $469 


SSM VB2 110, Kit. ........ 169 

VB2 l / 0, A&T ..... __ ... . .... ..... 229 


MEMORY MAPPED 

VBlC, 16x64, Kit. ........ . ....... . 152 

VBlC. 16x64, A&T ...... .. ....... . 206 

VB3. 80 Char. 4MHz, Kit .... ...... . 359 

VB3. BO Char. 4MHz, A&T . . .... . 419 


APPLE BOARDS 

CALIFORNIA COMPUTER 
7710A Asynchronous Ser Inte rface. __ $12.9 
77 12A Synchronous Der Interface ... 149 

7424A Calender Clock. - - - . - - . - - - .. - 99 
7728A Cemronics Printer Interface.. . 99 


MOUNTAIN HARDWAR E 


CPS Multifunction Board ..... ........ $199 

Supertalker SD200 . ... 259 

Romplus w / keyboard filter . . . . . . . . . . . 179 

Romplusw /o keyboard filler. ......... 130 

Keyboard filter ROM .. - - . . . . . . . . . . . . 49 

COPYROM ... .. - . . . . . . . . . . . . . . . .. • . 49 

Music System ...... - - . • . . . . • . . . . . . . 459 

ROMWRlTER ...... . ......... . . - . . . 149 

Apple Clock .. - . - . . . . . . . . . . . . . • . . . . . 239 

AID-DIA . . . . . . . . . . . . . . . . . . . . . . . • . . . 295 

Expansion Chassis.... ....... .. . . .... 625 

VISTA 

8" Disk Controller (Apple Ill. __ _....... ~495 


AJI prices. F.0 .B. shippin~ poim , subject 10 change. All oilers 5<Jbject 10 wlthdrnw31 whhou1 notice. Advertised prices refiect a 2% ct1-sh diS<:oun1 {order p1opeid

prior 10 shipment). C.0 .D.'oand credics cards ato 2% higher. 


MiniMicroMart, Inc. 

943 W. Genesee St. P.O. Box 2991 B Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431 

Circ le 326 on Inquiry card. BYT'E Soptrmb<r 1982 569 




WANT HELP? 

COBOL PROGRAMMER'S AIDE !CPA) 

Provides extensive assistance in COOl NG. 
DEBUGGING. MAINTAINING and DOCUMENTING 
your Cobol programs - Improve yoor eHiciern;y 
and produc tivi ty - EASY TO USE • MENU 
DRIVE.N ·A PRACTI CAL SET of TOOLS · An 
INVALUABLE AI DE. 
CPA features: 
•SOURCE ANALYZER & CROSS REFERENCE. 
•SOURCE EDITOR & REFORMATIER 
• SOURCE OV EH VI EWEH 
•DOCUMENTATI ON PRINTER 
•PARAMETER FETCHER SU B·PROG RAM 
•COMPREHENSIVE MAN UAL and more 
Available lor CPIM', COOS' 01 CROMIX' use1s 

utilizing COBOL· SO' er CromemcoCobol 

Sa tistac1ion gua ran1eed 01 lull rehmd' 

For Program Samples and ~n l ormauon c<1ll 01wr11e. 


4 ~ Automate d Prog ramming 
..,, Metho ds, Inc . 
... 2212 Dupon r Dr., 

(71 4) 8 51 -8685 I rvine. C A 9 2715 

Traden1ar~s 'MucroSo11. "OnJ1~a1 R.eseil•tri, ::iC,omemco 

MULTI - USERS 
• Do ""'"'"'' ?<"°"' u" yoyr oystem 7 
• Do you have information you·d rather not h<m! 

e"" ryo ne 5ee? 

MiuoCl)Jlt '" will encrypt your riles quickly ond 
easi'fy with any password you ch"°'e. No ler>glhy 
~"Y g" ncradon proc~ No long encl)l'don or 
decl)ption process. 

U<c lot lt110.-.. "'1ory schtdY~. key documen1>, 
or programs. Ca n ew:n c.aH from dBase tJ • to ke~p 
yo ur doll> baoe• priva"'. 

MicroCrypt@: 125.00 Disk and ~\nnuel 
Requires CP/M" or MP/ M" Z60/ 6080 

Order Line: 800-366-3359 

From the Mic roShell developers. 

21 SJ Golr Cou~c Dr. 
ce EM ATION~n Reston. Va 2209 1 
SYS1 EMS, in<. (703) 476-9 14 3 

VISA/~K/COD 
Foreign Add $I 0.00 Air Moil 

TM • i'dl'lton· Tate • • Dl91t..1Research 

Clrcle 123 on lnqulry card. 

DriginatelAnswer UDS 212 LP Modem 

IMMEDIAU DW~ERY 
• Com;patlhle with Bell 2 1 2 rnood.l!mt C1 200 bps on.Iv• 
• Talco pct1iwl!:1t!d - no AC: c:onno<:tlon reQuiro-:1 
• Simplifiod 1;0Btrola.-t1l dtn a Dnd cr\9 i11.o~e1J1n.5w1r Ol\ly 
• Ottec-t-conne<t lo di11J, up n•twm 

JffIEJWU:flHlEB:fl tJJilP. 
111 1 W. O'"doo ~Did 
WhHllnt. I l 6008 D 
Sales-lll 2l 4i9•Hi6 
S.rw lce~J 1 21 •se,e110 

Ctrcle 242 on Inquiry card. 

Now...You Can Monitor 

7 Most Important 


RS-232 Interface Lines 


.r­
RS-232-INTERFACE TESTER 
connecls m series w11h any RS·232 IOl•rlaco LED"s 
clea•ly d1sp1.1y sra 1us o! 7 lunCllGl!S 1ransm11 oa1a. re· 
c.ewe dal.a , r~que-st to 5emt c.lear lo s.end . d~ta sel 
ready, earner aeiec1. d31A rn<m1na1 rcaoy Req u11 r.i no 
power . may be lelt In permanently Salislaellon 
guaran1eed OR DER NOWI Only $39 .95. P•rcMse 
Orcers lt00t rnleD Corps aocepled fREE 1lluslraled 
ca1a100 01 proDlem dctecling equrpmeni we arso do 
CUSIOm d•sign wor B15/ S39-S827 . 

B&B electrani1:s 
Box 475-EON, MENDOTA, IL 61342 

Ci rcle 46 on Inquiry card. 

IMPERIAL 
MICRO 
SUPPLY LTD. 

DISKETTESScotcH~ 

DISKS SC OTCH J M 

sv.· ................ 12.30 ad• 

Reinforced liubio . Any Qu,1ntt1 )' 

SJ\•e mo re on 100 or more 00\'.t~ ' 2.lS ~J 


MEMORY 
RA M 
4116-200NS .............. 61' 16 
4164·200NS . . . . . •10 each 
Er ROMS 
2716 (5VJ .... ... ... . •s.so .,ad' 

X-TALS MH Z ... 12.25 each 
10 J ~7'JHS '50668 10 0 18 0 
HI H I 'O'UI 1<4 .1181.ft XI 00 
J C 5CI IUI •• 0 

l'J r.-1r- ... t1 r '! 00 ~"'l'Pl"J - \f 'tl11J.ll'I •.Jd 4 1.. 

Circle 229 on Inquiry card. 

• Finest print aualltv • Low cost 
• e:asv Installation • Oulck dertverv 
• 	Fi ts IBM selectrlC" am:f Electronic 


Typewriters

• Models fOr au popular computers 
• C311 or write for more lntormatlon , 

today! 
We exoort to all countries · 

Ex INTERflATIONAL INC. 
511 S Oougl•• f ir Rd. 
Calaba<3S, CA 91302 U.S.A. 

Tel: C213l 71Q.1444 TLX/ TWX; 910 494 2100 

11.x 

Circ le 247 on inquiry card. 

TRACK YOVR OWN 
PORTFOLIOS 

by u•lng 1he 
PROGRAM OF THE 

SECURITY PROFESSIONALS 
Thl• PMtfotJo mo.no~.nt.('ftl" S?~·tm 1'~: 
·~ 10 Pattf~ IS.OO Tr•n.•cth:ma 

Copoili.l/lt)': • PcrdoUo l!..."'6!uHIDC! 
' 	 Profti / lou S.•~emmt 
St.o r~ ·Tmn Lon.t ·l um 
R...ititd Un.r•lllllrnJ 

•Te i.I POilltlan. 
O,,.. &Cl....t 

• H• n4ln 5 1'oc\i,, Ek incb. 0,,6on.t 

• t-l•n4lti Pitt• -.b4 *-"OM""""' 
Cot\flpral'H»'I: 	R,~ullti-


Appt« 11 Plw C<1m,pu:1tr 

AppM l.anslMS"' C.:tod 

Ta-ci $\\"' Ollli. Dm"H 

Prlntrr- Wlll Rliln 0111 3 Prln&1n­

EtiiOlfl ~lOO)/ 

Ou~• LA-11~ Oudlry/ 

N'tt Doc M&1rbl 

Ci;..r: 9.100 (N,C. Jn.'ld,no add 4,. Nin lad 
m1dlch~ li>; 

BROKERSOFT. INC. 

Po11 Orne• Bo• 1762 


Wiimington. N.C. 28402 


' A.M ..,.bMC ..df'I roo ooz.soo~ .. n.. •2 ~aTM jUT 
&.llir-1., Sttimr, A'""1\ till.. rn ..._..,.......i ~ rd Bahn 

1lw 9.! Br:iln" "a flo:l<fr_.l o/ l!lR(ltt[JtSOfT CN'C 

Circle 66 on lnqulry card . 

....-... Available from Hytor ­
~ for 

Color Computer Disc Sys tern 
owners. 

A sottwore development 

system for onlv $60 .0 0 

includes 6809 Assembler 

Program Edit or Loader 
a nd Memory Dump. 

·Wnln1.;/, //,,., f 1''"", n/' 
// 0111 <flo /(1 1 rt'n111f "11·1 

Write or Call Today! 

'*'fiTi@:ffj INC. 
P.O . Box 4996 
Scottsdale. N.. 85261 
(602 ) 863-3122 

Clrcle 224 on Inquiry card. 

Verbatim 
flexible disks 
Call Free (800) 235-4137 fo r 
prices and information. Dealer 
inqu iries invited. C. O.D. and 
charge cards accepted. -VISA ' 

PACIFIC 
EXCHANGES 
100 Foo1hlll Blvd 
San Luls Obispo. CA 
93401. In Cal. call 
(800) 592.5935 or 

@D~~W::IBJ:') <sos i s43.1031 

Clrcle 356 on Inqu iry ca.rd. 

http:d1sp1.1y
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Why use their flexible discs: 

BASF, Control Data, Dysan, IBM, Kybe, Maxell, 

Nashua, Scotch, Syncom, Verbatim or Wabash 


when you could be using 


MEMOREX 

high quality error tree discs? 

Product Description 

8" SSSO IBM Compatib le (128 B/S, 26 Sectors) 
8 " SSSD Shugart Compatible, 32 Hard Sector 
8" SSSD CPT 8000 Compatible, Soft Sector 
8" SSDD IBM Compatib le (128 B/S, 26 Sectors) 
8 " DSDD Soft Sector (Unformatted) 
8" DSDD Soft Sector (128 B/S, 26 Sectors) 
8" DSDD Soft Sector (256 B/S, 26 Sectors) 
8" DSDD Soft Sector (512 B/S, 15 Sectors) 
8 " DSDD Soft Sector (1024 B/S, 8 Sectors) 
5%" SSDD Soft Sector w/Hub Ring 
5%" SSDD 10 Hard Sector w/Hub Ring 
5%'' SSDD 16 Hard Sector w/Hub Ring 
5114'' DSDD Soft Sector w/Hub Ring 
5%'' DSDD 10 Hard Sector w/Hub Ring 
5%" OSDD 16 Hard Sector w/ Hub Ring 
5%" SSDD Soft Sector w/Hub Ring (96 TPI) 
5%" DSDD Soft Sector w/Hub Ring (96 TP I) 
SSSO = Single Sided Smgle Density; SSDD = Single Sided Double Density 
DSDD = Double Sided Double Density; TPI "° TrackS per Inch 

Memorex Flexible Discs...The Ultimate in Memory Excellence 
Free Memorex Mln l·Dlsc Offer· Seve 10 % 
Everycartonol 10 Memorex5V• inch minl·dlscs sotd by 
Communica tions Elect ronie$, now has a coupon good 
lor a tree Memorex mlni·disc:. For every case of 100 
Momornx mini-discs you buy1rom CE, you'll gel 1 O free 
mi ni-discs dlreetly from Memorex. rhere is no limit to 
lho numbor ol discs you can purchase on this speclal 
offer. Thls oller is good on ly in the U.S.A and ends on 
Dee.ember 3t, 1982. 

Quall!)' 
Memorex me.ans quality products t hal you ca n depend 
on. Ouallty con trol at Memorex means starting with the 
best matorlals available and continual surveillance 
throug houl the on l im manulaclurlng process. Theben· 
efll of Memornx's yoats ol expmience In magnetic 
media production, result Ing, lor lnslanca, In proprietary 
coating formulations. The most sophisticated Jesting 
procedures you'll hnd anywhere In the business. 

100 Pcrccnl Erro r Froo 
Each and every Memorex Flexible Disc lsccniflod to be 
100 percent error lrne. Each Irack ol each flexible disc 
Is testod, lndMdually, to Memorex's stringcnl standards 
of excellence. They tool signal ampli tude, resolution, 
1ow·pass modulatlon. overwrite. missing pulse error 
and e•lra pulse error. Rigid quality audits are built lnlo 
every step of the manu facturing process and stringent 
tesling result in a s1andard of excellence 1hal assures 
you , ou r customer, cl a qua lity product designed for 
lncreacSed retiebl lity and consistent top perlormance. 
Cusromer-Orrented Packag ing 
The desk.. top box containing Cen discs is convenien t for 
fil ing and sto rage. Bolh box labels and jacket labels 
provide lull Information on compallbllily, density, sec­
toring, a.nd record tenglh. Envelopes with multi· lan· 
guage ca10 and handl ing instructions and and color· 
coded removable labels are included. A write-protect 
feature Is available to p rovide dala sacurlty. 

Full Ono YoarWarrancy- Your A•surancoof Quall!)' 
Memorex Flexible Discs will be replaced free of charge 
by Memorex II they are found to be del0<:tlve In materials 
or workmanship within ono year of tho da10 ol purchase. 
Other than replacement. Memorex will not be respor>­
sibfe for a "Y damages or losses (Incl udlng con seque n!ia I 
damages) caus!ld by the use ol Memor<>x Flexible 
Discs. 

Circle 96 on inquiry card. 

OuentLly Discounts A-.ia llab1o 
Memorex Flexible Discs aro pac~cd 10 discs 10 a carton 
and 1 O ear1ons to a ce5e. Please order only In 4nc:rements 
oP 100 unllsfor CIUJJn11fy 100 pricing. We area1sowtltlng ~o 
0-ccommodato you r smal lor orders. Ouan1i lins lf!-ss than 
100 uni ts are available in lnc:::rements 0110 tmll!i at a i ~ 
surc:harge. Quentlty di scounts are also avol lablo. Otdor 
500 or moro di~c,s at lhe 5.ame time and deduct 1%-: 1,000 
or more saves you 2~: 2',000 or more $8ves ~,'OU 3%~ S,000 
ot moro s.a ... o-s you 4~; 10,000 or mofe saves yotJ 5%: 
25,000 ot more sa\les you 6~; 50.000 01 more s.8"'e.s you 
7% an.d 1'00.000 or mottt disc& earns you an a~ discoun1 
oU our s.uper low qutlnllty 100 price. Almost all Memorex 
Fle:.:lble Olscs aro tm.mo.dJa toly avanatiio hom CE. Out 
wareh-ous.& facili ties are equioped to help us get you l he 
quollty p.rodvct you n<>ed. when you need ii. If you n1>od 
further asslstanc" 10 !Ind Che IJexlblo disc thal's right for 
yo~. call !he Memorex compotlblllty hothne. Olol to!Hreo 
600--538-SOSO ar..d a.s-k fot th.e frtnibl~ di~c hotfine extension 
0997. In Catltomla d·al 1100·672·3525 e•tenslon 0997. 
Olitslde the U.S.A. dial 4~·987-0997 . 

Buy wit!\ Conlldctneo 
To gar lhe rastest dellvery hgm CE of your Memarex 
Fle•lble Discs, >end or phone your order dlre<:lly to our 
Computer Producls Division. Bo sure 10 calculate your 
pric.e using I.he CE pnc~s In 1h~s ad. M~chlgan residents 
please odd 4'% solos 10.X.. Wr.non purch~.a.o orders. are 
aecopt-Od ftom a pp.roved govemmeol aigenc1es and most 
well rated 1lrms Bl a 30'-<0 syrchar110 l e>r not 30 billing. All 
saJss arc subject toaval lability, .acceptance and v-eriflca:tlon. 
AJI sales are fmsL Prlc-e:s.. lerm"S and speclllco•jon.s a.re 
sLJbject tochangewlthout notice. Out of stoc-kttem:s Wtll be 
placed on ba<:ko,dcr DtJ"lma1 lcallyunle.ss CE is insuuelcd 
dlUernntty. Minimum prepaid order 550.00_ Minimum 
pu1chase order S200.00. lnternatlon"I orders are ln'i'l1od 
with oS~0.00 surcMrga lor speel~I handling in addition 10 
shipping charges. All shipments ere F.O.B.. Ann Artor, 
Michigan. No COO's pl<,ase. Non-certified ond foreign 
checks reQ11-11re bank c-leara ncn.. 

.fall orders 10: Comm\Jnh:otlon• Eloc:tronlts.. 13o:ii: 1002, 
Ann Arbor, MkhlOan .1a 106 u .S.A Add se.oo per case or 
~ttl:i.1-e:.'o ol 00 B-lntli dl&e-&. or S .00 per cat.a or parttal 
eose o r t 00 5~',~lhCh mini-discs for U. P.S. 91011.md :Shipping ~nd 
handl1n9 ln 1he con1lnen1a1 u_S.A If you l'l0'l'e I! ...tas l er C111rdor 
Vl$e c.nrd. you mily catl anytime and place a crndl1 card order 
Order 10U·tree ln mo lJ.S. 01.ul 800-5'21~441 ~ 11 y0u ato 
oulslde Ehe U.S. or~n M1chtigan. dlat313·S94•dt1d4 . Orde~i;oiur 
hl\';lh ~ual •t·y, eiror rrc MO"moroll dis.a. ioday. 

Part# 

3062 
3015 
3045 
3090 
3102 
3115 
3103 
3114 
3104 
3481 
3483 
3485 
3491 
3493 
3495 
3504 
3501 

CE quant. 
100 price 

per disc($) 

2.09 
2.09 
2.99 
2.74 
3.34 
3.34 
3 .34 
3.34 
3.34 
2.34 
2.34 
2.34 
3.09 
3 .09 
3 .09 
2.99 
3.99 

Free disc offer 

Save 10% 


Order Toll-Free! 
(800) 521-4414 

tn Michigan (313.1994-4444 

For Data Rellablllty-Memorex Aexlble Discs 

11!.~0MMUNICATIONS 

..ELECTRONICS"' 
Computer Products Division 
854 Pheonix D Box 1002 D Ann Arbo1, Michigan 4ll 106 U.S.A. 
Call TOLL· FREE (80015214414 or outoldo U. S.A. [313) 994.......,,. 

BYTE September 1952 571 
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l/oAo;x· SC-01A 
SPEECH SYNTHESIZER 

- -­ - - ­
j/olM,na 

...... ~ .. !"'9'P 

$70 Each 
(5 or more, 
$55 each) 

Order in Ones or Thousands 
The SC·OIA Speech Synthesizer Is a completely n lf· 
contained solfdstale device . This single chip phone11· 
ca lly synthes iz es contin uous sp aech of unJlmhed 
vocabulary. 
The SC--OIA contains 64 dlflertnt ph onemes which 
are accesu d by a 6-blt cod e. Co mputer Interlaces 
and text-lo-speech algorithms also available for prod­
uc1 development. 
otraA •Sa UiJICemaj ~ or f eoeraJ Sc.rewwo1i..s 

Call 1-800-645-3479 , in N. Y. 1·516·374-6793 
MICROMINT INC. 
917 M1dw~y 
Woodmore. N.Y 

Call for 
quantity prl ~lng . 

Clrcle 246 on Inquiry card. 

VIDEO 
OUTPUT 


Display the CRT image on 
Projection TV or other 

monitor. Great for classroom 
or group applications. 

Only $79.00 
MAGNOLIAii 
MICROSYSTEMS 

2264 - 15tl1AVE W SEATILE, WA 9Et119 

(206) 285-7266 [800) 426-2841 

Ci rcle 279 on Inquiry card. 

+ 
Circle 427 on Inquiry card. 

A STATISTrCAl ANA LYSIS 
AND FllE MAINTENANCE SYSTEM 

FOR THE A PPLE 11' MICROCOMPUTER 

MaS~~-:-:~\J1?:~:~~~1\'T ~ ;e 
FRl!OUfHCIES 

Ell'·Y.A:hlA'Tf: TA.OU'.S 

CHI SQUARE uuJi t-4 M0.SUAIES Q, A$SOCIATIOM 


ANAL '1'$1.S OF VMUAPfCE 

COAAlUTION MAllUCES 


M:UL TIPLI! A!O.R!:U, OP-1 

.RESIDUALS 


APPU Pl.OT INTERFACE 

A.PPL£ fill[ CA81t.llET IHTERFACE 


FILE &OAT 

AOGAtGAnON 


REPORT WRITING 

COMPLETI; TRAN:SFO RYATIOH LAHOUAGIE 


Rf .ADS VI.SICA.LC FIU5 

A· STAr" 79 


Uses Standord OOS Te:cl F11e i1nd EXEC1 


~~~~r5,~ ~ ~~=~~~,,°'..~~~r:~f,~~e 
Now FuJly Compi~ at no 9dd1t1ona1 cost 


A-ST Ar· 79 1J •~·air.ablio trom 

ROSEN GRANO ON ASS OCIATES 


7807 Whl" l•r SlrHI 

TA(ft:i)~~~~.:g~~ 11 
A·STAr" 7!)on 1111 "'',11 l00..p.t(ltl manvtl $11$.00 

~~;1~11,":'~~1'1\t.-~.... -;:~ ~· J 
... i.,1.1,.ir- rt-.,tf°'o'""'""'°' a..-, ..., G-•~"'111" e>ti o 

Circle 410 on Inquiry card. 

MEMOREX 

Flexible Discs 


SAVE 40°/o Wrt1e lor your 
complete U.t, 

I Sltle. double donslty .. .. .. , . .. , • , • S.2• .70 
2 Sides, doub1o d&nsliy • . , , , • , . . . . • . :;G.40 
1 Side, SO irack, double den sity . 
2 Sides, BO track, double density 
(All 5 y, ·· havo Hub>rlngsJ 

. . . 32.50 
« .20 

8''~i~~~c:: 
1 S•do . .ingto donsily , , . , . , . , , .. . . , . 23.40 
1 Side, double density . . . _. ____ . 30.60 
2Sides, doublo density .. . , •• . • •. .. ...... 35.BO 

CHECKS- VIS"' - t.t(- COD 
{JrJJ 71J.!180 J.tJO S1 SHJPPl~•G 

LYB EN COMPUTER SYSTEMS 

27204 Harper Ave. 


St. Clatr Shores, Ml 48081 


Circ le 276 on inQulry card. 

6800 Micro Modules 

Clrcla "491 on Inquiry card. 

SUPER SALE 
EPROM's 

1· 7 8 up &O up 

2716 15V. 450nS) S3.95 S3.55 CALL 
2732 15V, 450nSI 7 85 6.95 CA LL 
2532 15V. 450nSI 8.25 7 95 CALL 

STATIC RAM 
6 1 16P·3 ~ I 50nSI 7 50 7 20 CALL 
2 114L·2 (200n S) 2 10 1 70 CALL 

DYNAMIC RAM 
4164 (200nSJ 7 90 7 49 CALL 

MISC 
CPU ZBOA 55.29 ~a 
CDP-1854ACE JUART] S5 29 ea. 
16K RAM Expansion Ki t 

lo< TRS·SO Mod Il l - 51 2 95/8 

-=:...__ SUNTRDNICS CO., INC.= 1262 t CRENSHAW BOULEVARD 
~~ HAWfHORNE, CALIFORNIA 90250 ._,.,,,,,, 
~ STOME~IOU'llS u.•• ·•oo- .. . ...... - •u... 

OUTSJO( CA f'OR.HIA lOU. J AU 

(213) 644-1149 1-800-421-5775 
Mil'\ Ot'tU1r: s, 0 Pi H S2 Au:oPt YISA.. \tt,tt~f-0 C"l'lo(ll Oii M 0 

Circ le 528 on Inquiry card. 

SIGMATEK INTERNATIONAL CORPORATION 
327 Clarkon Cl . Wal nu l Creek. CA 94598 

1~15]~1 

ICAOPRDCESSOR ens ms IMHtl 
10XI t.n'!l 1UI 1a.m '40Clntfl 
1«JO 
J2'if.8 

'O!m~ 1 t516 
J'!119~ 4a» 4 l >t»I •tD•• 31'.eml'I 

lGOnUI 
HfS# SOCIJ ~«M Sl!.So SHU 11»m.B 
IU'O 6 , .,. S-400 t:i~ l OOl 1m11a 
a."21 

l '3Jl1t 
!IOOl 

1551') 
1ncm 
,. 

11 rm 
'6"31 

1)1r.Cl u:mur ,.., .... 
•tfil:il MCOJ 211•&& 3'1XG 400.l l SGtK' 

TU KINS ~Oft~ CRYST!lS 13 x8 llln1tunl 
li'i'M H~1 

l.'.>K>lzto50~: 

I PROMS 
?Slll~V ~nJJ ll»•K' 

21'3lls-'l 45iOMI 1$G•tal 
:l':&c t!iV '4!.0 MI IUIJudti 

DYNAMIC l!AMS 
IOllG•Kft 

eooxs PUBllSH£D Bl KAYDE N, OSBHNEIMCGl!AW-klll. 
SA s.smx 

l)' o:'1 1PJICC P'IHHICld l 1Dl W utlltlDtA!lH ~t::r!JHdthvtr ~ 

U1n11T1t.<-io1«• s.1000 Fo1~l'lf:>C'no~tSitCl:l1orlJP'5 Ottuf'IO s::ioa 
lt11 UPS Bli.4 l '~ Au C.,l1fOflllJ •r~l1 ·~ »111. U • 

Circle 426 on fnqulry card. 

SOFTSPOOL 
The Sohwa<e Spooler Program lo< the IBM PC" 

• Spools data to printer 	In background while 
executing an)' plOGram 

• M SOOS 1.0 and 1. t compatible 
• Easy 10 u•o-(can bo lnvokod automatically 

at power-up) 
• Opera tion t ransparen1 10 user 
• Pfoi;,ram e111.eeutlan no longer llnk.ed to 

pri nter spMd 
• Spool butler slzos usor moclll lable 
• Roqulr11s minimum 481\ w/d lsk 
• Grontly lncroasos product M1y 
• Ideal tor business or softwore (levetopment 
• Requires NO adcllt lonal hardwa<o 
• 30 Oay money back guaran1ee 

Price: S49.95 " • (Includes d isk & documontatlon) 
Deale< and Distributor Prices on Request 

FOR ORDERS CALL-(617) 662·0856 

OR SEND CH ECK TO: MC and VISA
Rlckerdata 
P.O. BOX 288 
Burlington, MA 01803 
• Registered Trademark Rlek@rdato 
• Registered Tra demark ISM 
• • Mus. Reoldento add 5'1• Sates Tax 

Circle 529 on Inquiry card. 
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Circle 182 on Inqui ry card. 

CPUFLOPPY DISK DR IVES 

SPECIAL! ! !!!ll! QUME DATATRAK 8 
Virtually the industry standard. High quality / 
reliab ilitY. Fu ll featured , double sided, doub le 
density. 

Tandon TM 848 	 $545 

$525 quanlily 1, $499 quantity 2 up. 

TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 
TM 100·2 .. . . 48 TPI (500 K8YTESl.. .. .. .. ... . . . .. .. . ....... 

Compatible wi th Northstar, Cromemco, TR S-80 
5325 

TMl00-4 .. . . 96 T PI (1000 KBYTES) . . . .. .. .. . . ... . • . . .. . . . . , 
Compatible w i th Zeni th , Heath, etc. 

TANDON sv." HARD DISKS 
TM602(5MB) ..... . 

5425 

$1 195 
TM 603 (10MB) . . . . . . . 	 . .. $1295 

CONTROL LERS 

Tarbell singl e densi ty kit.... . . . . . . $195 
Tarbell single densi t y A & T . . . . . . . S310 
Tarbell double density A & T . . . . . . S425 
CCS 2422 w l CP M 2.2 . . . . . . . . . . . . $350 
Godbout D isk 1 . . . . . . . . . . . . . . . . 5450 
MDA MXV-21 LS l -1 1 controller (RX-01, RX-02 compat ibl e) . . $1050 

MISCELLANEOUS 

2 Disk dr ive enclosure . . . . . S 95 
(fi ts Siemens, Shugart , Oum el 

CP-206 power su pp ly . . . . . S110 
(powers two f lopp ies) 

Cable Kits 2 dr ives . ... .. S 35 
3 dri ves . . . . . . S 40 
4 drives . . . . . . S 45 

Diskettes ss 539/ 10 - ds $59110 

ccs 28 10 . . . . . . . . . . . . . . . . . . . . . . . . $ 275 
Godbout Z-80A .. . ... . . . . . . .. . . . . . S 275 
Godbout 8085A .. . . . . . . . . . . . . . . . . . S 295 

MEMORY 

CCS 2065 64K dynamic .... ..... . • . .. $ 595 
CCS 2 116 32K static .. . . . . . . .. . . $ 625 
Godbou t RAM 17 64K . . . . . .•..... . . s 675 

1/0 

CCS 2710 4 SIO . . . .... . . . . .... . . . .. S 325 
Godbout I nterfacer 1 . . . . . . . . . . . . . . . . S 225 
Godbout Interfacer 2 . .. .. .. . . .. . . .. . . $ 225 

NEW!!!! 
Qume Sprint 9 

DAISY WHEEL PRINTER .. $2395 
45 CPS, RO . Ava ilable in KSR version. 

Call for further part iculars. 
Ribbons: $125/case 
Bid irectional t ractor feed $225 

NEW!!!! 
ABM 85 V ideo Terminal .. $ 895 

- Detachable key board 
- Telev ideo 920, ADM 3A compatib le 
- High reso lution green phosphor (23 MHZl 
- Extra multi-bus or S-100 slot for sta nd·alone 

capability 

M ini -Enclosur e wi th power supply 
1 drive .... . . S 85 

Elect rolabs 
Terms of sale: cash or checks, M CI 
V ISA. Min. order $25. CA res idents 
add 6% tax . Prices su bject to cha nge 
without notice. Al l goods subjec t ro 
pr ior sa le.2 drives . . . . . . $120 POB 1608, Palo Alto, CA 94302 (415) 965·7040 

KIT 1, 2 & 3 Fors-100 

S-100 & DISK POWER SUPPLY "83" OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS. SIZE: 10" (W) x 6" (D) x 5" (H) 102.95 
REGUL. OUTPUTS FOR DISKS: SV@ SA OVP. -5V@ 1A. +24V {OR + 12V) @5A - 7A PEAK. ADJUSTABLE AND 
UNREGUL OUTPUTS FOR S-100: +8V@ 14A. ± 16V@ 3A. FUSES PROTECT ALL REGUL OUTPUTS 
IDEAL FOR THE MAINFRAME WITH 12 SLOTS & 2 x 8" or SW' FLOPPY (OR Ix FLOPPY & lx HARD DISK) 

DISK POWER SUPPLIES: OPEN FRAME, ASSY. &TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 

JTEM IDEAL FOR +SV OVP -5V (or - 12V) +24V (or + 12V) +av Unreg. SIZE wx 0 x H PRICE 


R3For3x8" (or5W') Disks 83 ForS-100&TwoDisks 

Ro 2 x8"' SLIMLINE 2.5A 2.5A - SA Peak 5"' x 4" x4" 49.95 

2x8" or2x5V4' 01SK 3A 1A 3A·SAPeak 2A 6"x4"' x3:V.."' 54.95
R1

R [°3x8" (or5Y• ")FLOPPYj 6A 1A(or2.SA) 6A-8APeak 1 . 8W'x S"x4o/o"' or2.10" x4W' x3~ " 69.95 

R~ ~r lx Floppy & lx Har~ SA lA GA · BA Peak 1. 9" x 6Y4' x 4%" or2. 9" xsv.-· x 5y.-· 69.95 


OPTIOM: ±.12V@ 1A CAN BE ADDED TO ITEM "'R3" SIZE 1. ONLY. COSTS $12.00 MORE. 	 SHIPPING FOR EA. PWR SUPPLY: 
$5.50 IN CALIF; $8.00 IN OTHER STATES; S·100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. T IME) $18.00 IN CANADA. FOR EA. TRANS· 

tTEM (IDEAL FOR) + 8V - 8V + 16V - 16V +28V SIZE: WxDxH PRICE FORMER: $5.00 IN ALL STATES;$12.00 
KrT 1 1S CARDS lSA 2.SA 2.SA 12" xS" x4!11" 54.95 IN CANADA. CALIF. RESIDENTS ADD 
KIT 2 20 CARDS 2SA 3A 3A 12" x S" x 4!11 " 61.95 6% SALES TAX.
KIT 3 DISK SYSTEM 15A 1A 3A 3A SA 13'12' ' x S" x 47/a" 69.95 


ATTENTION O.E.M.'S

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 	 YOUR SPECIAL NEEDS OR 
rTEM PRIMARY SECONDARY # 1 SECONDARY 112 SECONDARY #3 SIZEWxDxH PRICE DESIGNS OF TRANSFORMER, 
Tl 110/ 120 2.x8 Vac, 15A 28 Vac, CT, 2.SA 3¥•" x 3¥11" x31-11" 22.95 LINEAR & SWITCHING PWR
T2 1101120 2 x 8 Vac. 25A 28 Vac, CT, 3.SA 	 3¥•" x 4%" x 3\ls"' 28.95 SUPPLY WILL BE MADE TOT3 110/120 2 x 8 Vac, 15A 28 Vac, CT, 3A 48 Vac. CT, 2.5A :Wi' x 4%" x 31/e" 30.95 

ORDER AT SUNNY LOW LOWT4 110/120 2 x8 Vac, 6A 28 Vac, CT. 1.SA 48 Vac. CT, 3A 3¥.o" x 3%" x3W' 23.95 

TS 110/ 120 16 Vac, CT. 3A 28 Vac, CT, 'lA (48 Vac. if specified) 3" x3" x 2W' 15.95 
 COST & FASTEST DELIVERY. 

-

MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS 
i~] P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) 221291

2 S. VERMONT AVE [~: 
1- TORRANCE. CA 90510 _2425 MON-SAT 9_ TORRANCE. CA 90502 l~.(213) 328	 6TELEX 182558 

Circ le 442 on Inquiry card . BYTE S<ptm>t>cor 11>82 573 

http:STATES;$12.00
http:1A(or2.SA


•• 

•• 

16K Apple™Ramcard 
LIST 195 

ACP 

s599s 
• Full 1 year warran1y 

• Top qualily ­ gold lingers 
• Expand Apple II 48K to 64K 

• Compatible wi1h Z-80 Soflcard' 
• Allows system to run wilh CP/M', PASCt;L, 

DOS3.3. COBAL, Vislcalc, elc. 
• Supplied wi th extra 16K RAM & has (2) LED's 

ma 
78li05>1 LMl•H•I ~ S1 00 7@ $ 19 14't$ s 38 't4H~1 S ee 
16' l .. U460C l/14 •9 7401 n 7476 ,').! 7-4162 B9 
76t.IG MC148$H 00 7•l02 22 7'79 400 74163 117 
LJ.tl06Att MC146Glo'I "" 7.103 22 1.:ao 4 7• 54 &1 
l.M30Cl-I l)t.1149GN' 7461 22 7482 .9S 7.S16S 67 
U.•JO•CN LMIS5&tl '"" 7·"15 23 7483 •s 7'11l6 12'1 
LMJO-IH LMI~~ 95 7«<i l• 748$ Jl5 741G; 11)! 

""""' 
LM306i~ LM1B50!', G~ 7. 1 35 7486 35 , .. 170 100 

"°"" 
LMJ0611 lMIBOO~ a.to 7"'6 26 7489 l;e. NJ72 "1e. 

"""' w:mc. U;,.,111 175 7409 .1l 7490 JS 7•073 l'9 
!l)fJU LM'.IOOC lb~ "" NW 22 7.:gt 57 7-ll7.:0 "'.,.. LMJOOK L..IQOOI 2 50 7·01 2D 7492 45 74H6 &$.,.. .... LMJ.10CN l.i.~:t'017N 295 1·0 :2 29 7493 45 7it17B "' ut» , .xioo LMJ110/CN CA30l:JT 2 19 74\3 311 1-=94 6ll 74,n TS 

"""' .,.. 
U.\Jl~H CA3011lT 1 99 7,,u4 59 749$ ~s 1411"0 I 34 ,... """" 100 (lf()))l!"O!i!i 
u.Q17T CA-302 1T 3<9 7416 29 7496 69 7.1160 15 
u.\J1 8CN CA.302JT 200 7"4'7 29 74.97 29C 7•,81 I 75 
l.Ml19"'1/H CA.'.lOJST vs 742'1 22 74100 29C 14162 75 
IJ.tJ<'a(·Jl:X· CAJ0.39T 1:?11 7-4:21 JS 74101 ~ 741&4 2:115 
u.tl20T·XX" Cl\J04 • 12!1 74"2 29 1a.100 31 7•lB5 ""' LM:!Xf l·XX• l.M;)()53N 1<ll) 7423 29 7·018 L!l6 711188 995 
Uot323X. c""°"' 319 7-125 29 1.;121 :!'.I 14188 .'l 
LJ.13,;141 CA3000>< 319 74?(1 ~ 7412'2 .J!I 74190 llS 
LMJ371( C~H • !l'J 7-421 .25 U.~23 sa ,... 19. 1.1~ 

LMJ:J&< U.i3J65J'l I 4g 7429 45 7.:.125 J1l 1.11rn es 
LMJ.39>1 CIJXOOt '29 7-0):) 23 74n& ''-' 14193 a! 
LMJ.l.Dl<·!O<" CA:lO!!IN I &g 7'32 29 7.!.126 59 7.t1!J.J 65 

.Q40T·XX" CAJOe?N I 69 1.>:JT 2~ 7413:2 &O 7"1'i)~ Ga 
lMlJ.ll+l·lCX" CJClOll.lN , S!i '""" "" ,. 38 7' 7•t98 -"" 
IJ,lJ4'H CA3000N 60 7.1.39 211 7.tl:Ji lfS l41Q7 65 

dJ«IN CJ\JOe'UN 200 "'' 19 74141 ro 7•rn8 1.J!I 
U"350!< CA3000N 3•Q 7J.i'11 7D 7"11d2 2.95 7;1~99 1 :is 
IJA'.)58CN CA:l007N .ll9 7"'1.2 57 7•1'-43 2 05 7A221 1 19 
IJdJOON CA3130t IJ() 7""3 95 74144 195 74251 llS 
U.U72N Ci\31401 I 19 7444 95 7414:5 112 74213 I 05 
IJXJ7 I CA31·1{!,U 2•9 7..<$ 79 74147 1115 ].1276 18!l 
U.\.177~ CJ\31001 1.19 74-'6 1 7414.6 llll 1Q19 75 
\J.Q&OCNJN CAJ100N ... 7441 4~ 74150 100 7428.'.l 140 
U.O!lN C'.A.~ION 59 74'8 79 74151 61 7.t2&4 :L90 
u~\3831 MC3-123t.r 149 7"9J '" 7'152 ITT 742.ft.5 J.90 
IJAJ86>• ~lc:Y160t J 95 7451 la 741$3 67 /4'10() I 25 
U.ll81N $03$2'' j 305 7<tS:l '" N1M t 19 74200 95 
U.IJOON CNIOOON l.:19 745-1 10 7·1155 7ll 14305 68 
HE5'JIV/T lMJSOON 59 74$0 25 7•U6$ 78 74.300 ea 
~v ~~N I 10 74ll0 23 7'1-157 00 7"'367 68 

IE"561 LMJ900N JlB 1470 29 7415.B 1 6S 7<lf,6 68 
NESOH UAJtl'•Hl 375 7-11'2 211 741$1) i •i 7<300 ..~ 
NE!!i(l$NJl-t LM3915N 395 747:1 J.I 7~180 88 7..:.93 1 go' 
NE&.6H,N lt.t)!lll)N 3.7$ 7'1711 3" 7.a.190 190 
UE56NJH RC""l31 2.!l6 Ql!M·IHe Wt~ RC4t~ I 10 
UA702t'I RC>1t5tN 310 
Ud70'Jl jfH AC.l.191ITK •95 74LS00Si 2j) 1 .. '1.S11:u 4J 14l..$2~s:i.20 
u.0'10N/H RC41t)51K 540 7;tl.$01 2B 7.Q.3114 43 NLS2ol.7 110 
U.f711N/H UU12.00I I 26 74'.S02 2B 74'LSl"2 S$ 741..S.24() , 10 
U~115N UlN200J 150 1.1LS03 .26 7-'t..5•23 i 19 74LS249 119 
u1nJN1H SW!HSON 59 7·1.l.S0-1 35 74.\...$1;?4 135 7~SI ,..., 
u.•73JNll' SN75451 3S NLSOO 1ll Nt.Sl?~ 89 7~1"" 

,t1'J'ttN $1<75451N "11 7·1LS08 .26 74lSS26 52 7•LS257 65 
U.G•OCN/lt 5"7$4!(W "9 1.tl.5111 -"" 74l5132 79 7"'-5258 .. 
U.17·11C~i· 111 StUS454N •a 1.,..s•o 26 7.._S13tl 49 74'.S:l&.l 200 

,J7-17NfH SN7~49~ 8" 74.lSU 31 7.CLS1'.l8 .8'l 7~ &5 
U•7·~ SN75-192 89 74LS.12 33 7•LS1l9 es 7oll$26' 2.49 
u.m;,oc~~ SNl'!J.4 l r 89 7"l..S•J ,, 7.0:LS1·:.S I 2S 7.tl.5200 .,, 
LM1310N SN7$494t 8!l 7~5,4 65 7•LS14'J 149 N S27J 1 7$ 
MC l330 Tl49.dCN • 20 74UH.5 .33 74LS151 ro 1..q_S(7!J, 4~ 
MCIJSO TL•OOCP I es 1·\Ul20 26 1.=LS153 79 7.&lS279 59 
.t.1Ct3!1.8 71tl.S21 .3J 7"t.S154 1.70 74lS28J, 9ll 

UM·!·I 1.U..S~ .3J i~l56 T19 74LS200 9'3 
NLS26 3:l 1"tlS150 00 7'1..5'>00 .w 
741..S...,., 33 74.LSl57 es 7.Q.$296 uo 

N50'Ji JQ 74512-4 300 NS2"~ S2.99 741.$:!8 33 ' '"-$158 ,, 74t.S2Q9 1 1$ 
7•902 <:! 745133 ~ 7"5251 135 7•1..SJO .26 7.tl.StOO 1.05 7,1lS]2.I l .75 
JASOO ,,5 74S134 60 7<s:!~ 1.35 7•LSJ2 l3 HLSl61 I 15 7~7 Hl5 
7~ ~ 74$1~~ 11~ Ns:l07 1.29 7·1lS33 .$5 74'.$162 t..00 7"LS)4& '~ 
7"805 51' 748136 1 00 J4S.."!o8 1.29 7,1lS37 •s 74lS16J 1.05 741...S362 , 19 
HSOO ·~ 74$138 129 7"5260 15 7·"-S31.1 .:)!) 7-4LS1SJ 1 1e l'4l.$363 I! 
/45':!il .11) 74$ 130! •2'l 7<$2a0 279 7.tl540 .26 7.:iLStSS 89 7J;ls;m '~ 
7·lSiO­ ., 74$1"() 73 7-ls:!81 2.Q!l 1·"-5.ll JD 7;1lSl66 2..&.8 7-11.5365 Sil 
NSl1 •2 NS151 129 NS200 21'>5 741.$47 71l 7·tt.Sl66 115 7•LS366 00 
NSt~ ., H.S l53 129 NS373 3.10 '"'-546 .9!; 7ilLS1$9 I 1~ 141.Sl!!T 00 
7•SJQ 42 74$151 I~ NS374 310 7Jl551 26 74LS170 1.00 7•1LS366 69 
74$22 •i 74$151} 129 7•1$3$1 HS 7·t<.55-l 2ll 7.4LS173 Ill 7~L.SJ7J 1 . .89 
7-\s:JO .. 74S160 279 745471 795 ""-~ .al 7U114 .00 14lS31• 100 
14-$.32 "" 74$174 i.o 7'1$472 '"' ].-Q..813 "5 7.q,,Sf;"!'; 80 7•l.S3'7!o 9l 
74$38 I 19 74$17~ I <I 745413 1~ 7.tt.S7tll "2 7;lt.Sl81 220 7"LSJ71 1.95 
NS.I() •9 7451.Ba 2.00 1-'S..14 0.95 7""575 5" 74LS~OO I 15 74LSJ85 , 'ii5 
7·1S51 -~ 745194 1 00 7~75 9.95 74LS76 45 74LS191 115 7•L.S38!1 a5 
7<$< <a 74$11'.I!. I 00 74~70 5 7~ HL.578 "" 74l.SIS2 !le 74l.S390 1.1115 
7"566 ·ie ·,•4s100 1.119 1.4~7 1 515 7""-Sll:lA 711 74l.SHD 00 74L.SJOO 1~ 
7<tS7.! ro 7452"10 2.75 745512 895 74'.SSO 119 t4t.S1t-t 1 l S 141.539!. 1 70 
74.S'JO n 74$:24 1 275 NS573 6.95 1;&l.S00 .•s 7~LSHl6 !15 1·1l8399 2..35 
7-LSl12 :n 745242 >99 7•1S9-!0 ioo '"" ~7 741.$100 00 NL.$424 Z.95 
N$11 J 72 7452•lJ 200 1.1sg.~1 293 MS92 JS 74LS197 00 74L.S6G8 , 7!!o 
14~11" n 7·ll500 75 7.4LS221 I 15 7.dLSC310 229 

74'.500 &! ,....~..., I 00 B1t..&)S 100 

~ 
7 9B 7~~42 100 Btl.Sll6 100 

DIP 7Jt.S•07 •5 Nt.S243 1 lfD aits.97 11'9 
7-t<.5 109 .. 74.1..$244 1-".l 61l$06 169 

SWITCHES 141,.$112" fOl~M[ P~IC I HG ' 

c;M·H CALL 
lOll Fm

2P'o11U1011 5 00 7 roon10o SI~ 
11 Poo111on I 19 6Poislraon I 49 4000 • 35 40.'17 $1 ,9!i •Oll9 '2!l6 
!!.Po~lhon 1.:1:9 9Po11lbol\ 1.65 •001 35 <\OOG 129 •1000 99 
8Po!lllJOn 1.35 1D PMioon "'" •100'2 35 ..... I 125 4(»-1 as 

400G I 06 -*2 .9'l ~ ~29 

MUFFIN® FAN 
<001 .2!> 4().13 "" ""'99 225 
4006 I 39 __. es '4406 12.9$ 
4009 •5 -'04$ 116 1.t..:09 J:l9$

Tllll dl>Dondnblc. row •<l!G •S ,,,,,,, •.2S t..tlO 12.95 
CO.SI, lnfge"1 •elonQ Inn .1011 JS ·""'11 99 ~-1412 t2.95 
for comn\efCl.'lf coaling 4012 1.5 "°""' 45 14<11!i us 
appllcarlon! ""13 •5 '1(1'.J:) &il 1~119 • !l5 

401• 1311 4051 1.10 "601 39
• IOSr.fmtroanlt'dolti<erV 401fi I IS 4M2 110 4t;02 1 es 
• · 4Glt s.q IC 1 W' doop .;o 1a 5• .'.QSJ 1 =o 4500 69 

W OtOf1t• 170:.. 4017 11 •oso 305 4500 895 

SPECl~l PURCHASE -'018 8 "°'"" ~ 5 •t!illn 76 
4019 45 """' 9.25 ·15"0 l' l>5 

~~~ $9.50ea. <Q20 I 10 4060 •30 -:see HS 
4(121 119 "™ 76 .JSIO ,. 
""°" 1 15 4069 J5 ·L5i1 I 19 

32K STATIC RAM 
2 or4 MHz 
[1J11nd1ble 

Uses 
7114l's 

S159 95 

64K CMOS RAM 
S100 (200nS) 

Uses 2716's s34NXl 
or6116's v 
A..embled ~ Tc:il<HJ $399 .00 

S19•9 .9'-=1------------1 
• 33 .00 

BARE BOA~ 30.95 
61\1'9 Bd iNJIJll pnrb IOU mom 99..1)5 

BARE BOARDS . 
S·100 Sol.nd Boord $3.49:5 
B090A. Cf'U J4.9S 
321( SWk RAM (21 a•) 3'195 

l!I< EPOOM t2nllll 2• 96 ....-----------t 
VO&/'Z716 EPROM 34 ~ 
,O.CPP.0108-d 22~ 
V~CI" eaoo Prot o 22..20 
Veclcw 8603 11 slor MB 29.95 
ACP &1911dOll .....in connocl Ot 18 95 
13 SIQ< "1olh0< &orud\l'l't.OC) 3~.\15 
9 Skit M<l'.IWlr SMitd (WMC) 29.BS 
8SIC1 MomerEkl IE..o.>ndn.bl!') 3--= 95 
Floc>or PCti (~ SHOOAR11 39 ~ 
SUXl(AVS-!1910)Soundeo...o 3d !l5 
AWJtl!i Soul!(! SOM6 2• 9-5 

UV " EPROM" 
ERASER 

Model 
UVs·11 E 
$79.95 

Holdis.4 Ef'ROf.U 
11tA:tlmO 

Model $-52T $325 .00 

16K Memory 

PMI "Super Beta" 
LOW POWER 
AMPLIFIER 

"'' $690 
ACP 

Sl .95 

INT ERNALLY 
C0MPEN$.ATED 

P/N OP12GJ 

VoHM!I • 1 0 m\f 

lo•.. a 5Q<nA 
(ia.o • tiOVJmV 
(ouan111y lirruled) 

Expansion Kits 

for Apple/TRS·80 
 Zilo~61)C641'61~ ZS CPU 

~.,:o"e!-,., $12.95 with 
TINYCALL FOR VOLUME PRICING- ----------1 BASIC 
Debug pro9. $49.95 
Plus 6132 companion 

quasf·slalic RAM 29.95 

Stepper Motor 
USED IN 

DATA 
B037 $2.50 082~ $1 .95 PRODUCTS 

PR INTER 
Astec AF Modulator $19.95 ea. 

for 
COLOR 

& 
CONNECTORS 

B/W Gil .. 
p l062~1JOl.t $895 

l;@:f"j ct-;;~f~:1c.1t<G 
61Hl/101'U795 ;a.f7 SS$9 (,291) $1 99 
~-&IK 850 411 599 52118 !<9 
.i11e·2 100 414 J 69 6506 ·150 
41)(1-~ Jl/ 1~ 0$ 1,0, 99 6518 ll7D 
2101 3119 1100 99 11§1!!1 37D 
21()2 79 4027 6f.().j :l99 
211.0H 3119 GOOS 7 9'-J.. 'ea 
21L02'··1 129 40'.iO 4 GS 9130 899 '°'"' 
2111 3 4 ....., 6119' 00 

@2112 3 49 "°"°4009 300 93-115 699 
211.JI 199 ·Ul5 t .:9 gJ.<l5 699 
2~ IO:.L· 2 3~5 4:l()O 70>
211.tl·•I 
212'5 ~: ~~ ,:~ ~l-i 

~!>11f'H!Qij•l;il 
8lMS.'9~ 82'59M.9S 68}<7 '2295 
8156 995 0275 1095 19 5 
!1202 2911$ 1121'9 g50 <GOOS 2295 
BlQS 2 6B 0810 • 76 <!520 6!l6 
1!212 2.75 till20 B.50 6S22 000 
6214 •115 0021 IJ6»X 2•195 

-
~1 2 76 oa<e 1oro fl532 17 95 °'"° 
822.t 2.95 663"1 ,l(J..95 6551 IG116 
B226 295 66-15 22.QS ?Jll>-PIO !'10 
El2W 3.95 f;.847 21 Qfi, ZFCA.·PIO 950 
9243 9 50 0050 525 zeo-crc 650 
B'.!50 t~ 95 E35'! 525 leM-CTC 
~1 $~ l!IJVl 1095 Zl!O-OMA 1Qil5 
8253 11 95 6862 1095 ZOOMJMA u~ 

f;B7$ $95 ZSO.SIO :!'4195 

""" 
~·"" s:>57 "50 0080 ~-9 ZBOA·SIO 2035 

1~~·~1~iM~~1 
278-tl~~lS 21De H[.;On.51 S5 75 
21J2~'1K.r.~ lS 12~ 2l'De l&50n5l 
?''1 s,rgio. !oV 515 

l""-"'ITS '~ '·1.'-'52IXSA.O 1-l!o<l 
1M527tG 15.V, 1 ~V 1700 M.!.t~ 

2'756 S'.' C-'SQ.t\3• l~ ""' 
"""° ,,._ ... 

U'§M3=1
UTJ.o(IQ1(! ~l\R8 n ~ 
?!.U~fWll I'll, """ ......,,,.
1~11.lDt.l:l('.tto~U-0 1ni ''""'"1t>31l<,11t"'"~ 
w.tuMtl ~4~1 S.¥\fd I:~~ \IC.40lf.to'CO m 
~~c~M.JrJoS~llU 1» 
IKU"f61%'"tllato""nl 11 •1 "''''""" IJU'10t~'fti-...,._.a~n 

l11l·Qq·1. 1o1 ~101 D"IC11(S~ 1h1 
111l&.«: f11#1 AYltDunv. 1701 .,,"' 
119Hl1'!Wlifta', "" 1~101u.11•Jtn-K•1 ... 
11Q1-Q'1tk.QJI- .. ., 4l'!!OlJ...11M30~, 
UUGD.MJ~ UH 

'"' ... ....,, ,.. 
111100 i:trl;IW'I' .... ....,, ... 
U1' IJIUSr.mtu Jl~llSliP-•in
21.uoao.c...m- ..., ••:1•,1,n,. ....'" 

I)!.! i.e:1101 

f.1'011Dtllll&'r ,,.. '"'Uot•!;C~ .,., ,.,. 
ll\lll.llll:ni iMl~riU'"" CQV.!1)1, "'....XlliQll•-flllC... •UI"' ,..,lt50)1'Dqltcf) N~ 

14.!61~••1 '"' MS-lJJl 

• 
,,. 
,., ,,,,l+.XJJltll •B-Jk"""J "" 

cu..;01.:i11.&. "' W~ !C!.IJ,( ... 
fi•'rl3af1 

LOW PROFILE 
SOCKETS (TIN) 

1•2" 2~·40 5(;100 

e can LP 16 15 14 

14 04n LP :?() 19 I~ 

10 ;:Mn LP 22 21 20 

10 i>'n LP .29 .26 27 

2'0 JMnl.P ;µ J2 '.)() 

22 pln LP .29 .27 24 

24 otn LP 30 ;)7 .36 

Z8 (Jin LP ·15 

AO pin LP' GO ~g !>ll "" 

3L WIREWRAP 

SOCKETS (GOLD) 


1•41.t: ~!l-• 

8i;.tiWW -'$ !» 
lDj'.M!W'\'l 4Tin1 lll5 63 
1iLtw1\..,.,."/ 15 73 
I l)itl\W/ 00 77 
1er-1WW 00.. 
20pm\W/ I 15 100 
22gln WI lo!> ta$ 
2AptnWW 135 U:'!EI 
28pln\'N/ 1.00 1 S3 
4CJpinWW ?20 '"' 

11~-----------1 ~;~":~~-SeE wilh Hood, Sakt 
22/A4 SIT. KIM 
43IBli SIT. MOT 
50/100 S·IOOCcnntctor WJW 
M/100 S- 100Cortnocr0r Sll 

PARALLEL ALPHA NUMERIC 
PRINTER 

19 Column Pririu11 prints t G11YmcricDI col1.1Tlln=i oluG 3 
colvmro whJch h;pvo tnnl.h. run and o ther nototlons.. 
l:J!ch wheel tia.s \ 2 pos.\1 iOns wil h PoS-'1ion 12 !:>ti~ 

4013 211 40;.g 4.!.12 1 39

SUPER IC CLOSEOUT SPECIALS ·~ iL.515 27'402• 15 4071 JS 
4006 25 -'072 35 ·l5HI 1'5 

Ul.N21Xkl 2/SIW ms-121 J/$1 00 eoe:».Cl'\I 2-95 0027CITT Sll95 ..,,,, 65 ->07J 35 ·L5UI IJ()
7.tL.SS(;.e :){199 S/G2662 395 2102 RAM 75 ~1C7-11 U• 4008 .1)1' 4075 .'.!5 4!i20 125
1.itS3n 2/1.99 745267 11)$ 'UXORAIA 1'9 !MHOO ~89 4029 129 -'076 129 ·l555 .1115 

t,r!<,~74t...Sl41 2/l.$!J 27~EPROI'_, ~05 BX.JOO CPU !·1 g,5 511!! 4(l:lO <1171 J• 4.!t!(l !19
8:169 8!l6 7·U7J18110 5/1119 i4$387 I 00 91.ll RAM Ul9 -001 325 -'()J8 35 ·l5&.l 2"5
656\R,l,M 21!0 lOOA CPU •M 2106 EPl10M 8129 95 tuJ.t-&-402 1-11$ 4001' l\5 -'031 ~ OOC!IO I 50 
i..t'733CH 311119 i;sn 695 7.llL.hW :J/I 00 ~ 100 RAM :J/1 50 4034 3?5 "°82 35 llOC97 ~ 25 
MCt.t•• 3/1 l1ll i;so:ICJ'IJ ?'U.4 8J1'1100 ~too NO 2/161!0 ...,.. ...1 5 " .oo31l 00 
4 CP/M 11aucni."\fk. o1! DQ1nJ. Ain.o..vth. ArJP1e tmdom:u o/ Apple- Cor:rip.,1'-'ir 

TUll FREE Mill 

55Hlll3 
542 w. Tr!11ble. SH Jou, CA 95131 

14118) 941-7010 

Orler. P.O. 80117329 ll'llae, CA 92113 1 n:ws. UC Cluh•.. •CJ-Kilt lJ-11,.• w ... """"""JI 
Pos1tlon 1 I onnumerleal co/umos tiovo dl'Clm:.t ~nt or• Ullia2CS 2.75.. du.:!' •-.t.l0t~.....,~t&01l•0-·~•1 

LO(:""l-'I •nO cr.ot titTd ,., v .... Alollt" Cf!~~ "' rMde adding machine tape and a dual c:oler ink rlbbOn.. lnpul oa.111. pamflel hblt 1310BE..Edln;u,S11bAnCA92105 ...-.<.e(~"tldAdi:J.l .._....,.... ""°1-"I•~
Wlf h four bi1 BCO eomo,1riil0t eltC'Url t$Chomatlc ptovlded).. Prlnl ra.10. 31/nes •t'Ul'..fw!,.lft:1toQ••i'"1 "dd l:J'i\ tcv IUA""""9"'(!'1jtior1 ....(114)800-854-8230 

U!iPlvt:t1lf'Dltlnvuci.t•~"f"Oe" ~OOCOOlPl)r s.eccnd.. Opemtl"'J VOitage 22·28VDC wnh typi:c.al cycto !Ima ol nu: P.itr\.~ICl¢.""~MW"""!.Oul•~\ll•~n•I'".34QMS. SU.e 6~-W x 3\l"Hx S\ioOp. Now $17 .50 ea. 3/ $45 ......~f10llfl9'1-lll' We 1..,.. ,.. .. ,,.,.r.;,MIP.. l1'••"'.. 
lrull'hJ\Jll:!W'9f.f"lf1.•ftl)f"<l". off~I41tr910-595-1565 

574 BYTE Septembtr 1982 Circle 10 on Inquiry card. 
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••• 
•• 

••• 

••• 

Gria.ptlu 119.00 
Pl'intctt Pn! (POOi 21iUJ5 
Printar PtU lP100) "T__, . • Ji.~$ 

"""""" IOS Pll'Xlf T"iJ0t$60(.1 
Pt'rl.m 132 Ceblot) 

UST AC P 

.5699 1 eo-~ 
1;)!1o!!. 109!) 
1995 1675 

Ci rcle 10 on Inquiry card. 

te rtilC'dS la lit1pht. At11r:i. NEC , Tl=ISOO :.rid 
~232 Se11QI l)Oftll 

UST ACP
,,OQO 1131)5 
11~ 1050 

3.4'!1 I H 

82A 120 cos, wm11tr0t 
6JA 120 ~ 13.(l c;Qklrm5 
S.1/\-P ~ cfT.j l36 col 
SdA·S Senat w/2P< 6L-"ttt)ll' 
._Gilio 
·~c.""'Sonal CMd wnx 
GrnP'..C. ROM (82"'8.JA~ 

34!i 299 
4ij '251 

$499.00 
7"40.00 
99'9.00 

11 9'0 ,00 
49.95 
19 ,9!5 

11'9.0:S 
75.00 

. I 

·­ ... 

FCC CLASS 2 APPROVED 
t.teo£l US1 -'CP 
ll~ g" Bflo\' s:!'O l1 !HJ 
6" • '.4. fr Gro~ 220 11;i 
OC1":'C 1:t Bl\'o' 2450 :210 
l'il'.:n2C! 1?"C.rH1!'1 2ttl 2.29 
ElHJ 1TCofol •170 42 2 
£,\1313" Rei8 !Y.i!i R.Bil 

HEWOo"flfl!AOlny 
;t01"21:l' &W 1-46 IJ'i 

IAll!ll!!lllllll!ti. ~11;11 ~ (}1{>(o(t IW 15,5 

' ... 

a CJSANYO 
EQUIVALENT 

MOOE L UST AC P 
Ptl ~rG.tieen 1199 t,5-9 
Pt.II I Z-GI~~ IUQ 149 
Pl ltf IZ" Qrwoa 2.J9 199 

• 
TEl.EVIDEO 

9•0C 
9'.10C 
925C 
0$0 

SOROC 

• 144 1. IEi] dot5/lndl • Proporhorul spa::· ~llll~g!~~~••~'l'l(J • l,,Q'lrnll1QIMOO"°~Ol"Otlf5 • N-rJJ®'I 

t'ND'I• • 6 crw su~· 5 unQUU lllf)h.l\r..Ms 
• Gfeiti\ Cntir)l;ltl' M~• Gt'llPftic ~,ml:idf 
• 100COA • 8!"Uolll)CtionAI~~~ 
· ~·1~11~• $1nQ't-Viettltlic.1.on 
lriM\l • IJ~1~tlhOt1J'Oftl,ill~~ 

NEC 8023 1..1S1 :$19~ ACP ~S40 

HPBSA Cornputnr 
HP87 Com<>U10t . 

• e2907A 32K Mod<>I 
• 82908A 6"1K Model 
• B2909A 1 :u!K Model 
• 82900A CP/M w1U'I 64K 

HP' 25 ComoYW .. 
7470 LOW Co~t Plaiter 
9895"1 a- DYOI Floppy 

HP.d IC P109 Scientific 
HF'.~ 1CV wJ2 2K Ml!mory 
HP4i 1 M r"n.b:y M OdUIC­
1IP-'1 Qucd ~AM 
HP 01.1 Card Re11der 
HP·H Pnntor 

, HP.t 1 OpUc-.:-ai Wilf\d 
HP·1L ln1erl.ace Loop 
HP I lC Ad'.ranc.00 Sc1cn11hc: 
HP 12C FirumcJOI 
HP~C ProQ Sc,ent1r1c 
HP38C Proo ~·.ne:i.s 

S1985 
1945 

239 
3 4 9 
599 
425 

1985 
1265 
5135 

RAM?tw 189.00 1JQ.OO 
E.a~tonCruwi4 •!.<JOO &H.00 
M~.;S•r:s iom moo 33S.OO 
100,0CO OnyClock 31~00 325.00 
The Clock 20000 :Z 4Q ,00 
AJD~O/A. :JSOOO 2!il!'l .00 
StlOOt";IUlu;u 19900 Hl9.00 
tltt0I X· 1 O C.ontrof<Of 70000 17~. oo 

AOMP!m 15500 129.00 
Ke.,-bNfaAI et ROM '500 44. 00 
Copy ROM­ 5500 44.00 
AOMWnte« 17!i00 li59.00 

M&R ENTERPRISES 
Sulo'.I Ct!!~r.'180.(2•1 CMG "'1500 27i .OO 
S11g 1$Wl1r;tlcf (I Amp 

PtH•iClt Suuoty 29500 239.00 
Stlp"rMod ti RF 
Modu~101 3SOO 21.00 

h$olll'hn '500 4.3 .00 
ALS 

thG ·z- Ci¥d :zeoc~d 29!>.00 211!LOO 
$rn.anll;!f?Tl 80."2<ll Cilld 3.:9 00 279.00 
lha Syl"Jr!fQ\:.er PilekaQe fiB'J.00 54'1.00 

zeo Softcard ... PASCAL CP/!tr 
Flt11 1 yeilr Wmrun,y Top Ounll,y by COEX 

p~i?i~E $6995 

Also from COEX NEW EPSON 
Paralle l In terlace for Apple. 

With cab le . .. . . ... .. $54.95 
Tl;!ftM$: U0 C11n,.....-11o Cf'I~• Saulo. Wu• ~ 
CflM."5 ~ 2 '"'"'---.•or O'lX'o'lH.L~ 1nc1..aot 01"1o
l.>ec1nLellniti:r,.tMC:*'d .... v~ ll Vf'I C91flkt1"" 
..-n.<• c:r.r114 &.aa '""PP"O.I. ....... -9 Of J.2 ~ 
whtCl'l-'-"11',.a1ar1.a1.1,&oi.10tturcio11n0<d<la•m 
t.ISPi:lr:elPiostlr>c~l~numbl"r ~'OCOOI. 
Pl--1tn~toi::l'l.11~w.1t"'ooUJn1Jl>c«150Jr.,.,he-,..,. 
tut:l;«'llO~.......,V.-.r, ....,.,.,,....,~1rat.>.d)l,.J11.. 
'9\V"uf•OUff!I Rat11I M<O•"'.I' o;tl\I 

BYTE Sop1ombu 1982 575 

.. .. ".~' 
.,. ...... t..,,,.- . :· ·. ' : ...... 

~ ·.~: \M" ., . · · •· · · ~ . L'" 
14 ::f; ~ ~ --

~ . ~~ .-., ­
.,....,~ 

..._... Thi.s iS rho w1dCJ~i c!is.cussed 

Cn.(j lll,tu;SO(:Olumn card tor IRe 
APPIO II Th VlslC1n 60 re-sponds tomQ4' o Apple IO:it-1wcctn commc:Jnds than 
eny o,hetfboard_ ll suppof1.s PASCAL. t. osolts 280 So1tcardaoo can oo 
used as an 1n1eJUgen1 ~ermlnal 

List Price .... 5395.00 Special Low Price .•. •S269.00 
The Vision 80 can t1ls.o bo u&.cd i n conJunctloo with 1ne Vision 40 ~allow.$ 
nl'l3neod C:ho.r11ctor S.91'8) aJ\d the Visk;lo 20 for IOwer c:nse 

pi.~~
o~'? 

G UNBEATABLE 
• MEMORY ADD·ON PRICES! 

VISTA 576K Expandable In 64K lnc1ernents 
• w.1256K popula;ed . 
• w(S l 2K popula,ea . 

01\ly $999 
Ql>fy 1599 

SSOO S395.00 
C600 549.00 
S.$00 ~2.!LOO 

0$00 070.00 
OSOO 5'25JJO 
SSIJO ~". 00 
DSOO l99.00 
Cmeff>tM'CI ~,.... _375.QO 

SABOI R 
SA851R 
TM84&1 
TMB48-2 
OT·8 
FUD100-S 
f'OO-'llJOoB 
V1000 

i;>..nl8 Pooet S'-QP'1 ..... S99.00 

Add 8" Disk Drives 
To Your Apple II 

Up To 2.4 Megabyte! 
Now "TRIM LINE Vl 100" with 

Tandon Thlnline OS 00 OtiYeS. 

S.:.100' 5(lf1 

Soo•iµnJ 
oe r.tiu.1eo11ruNt
0BUUhl¥ 
ff'S lf111 
A.eoctlHJIU 
toci..r.rn.1n.o10 
Acc:cx.m11rogP!u$ 

UST ACP 
!>1$3000 $1099.00 

A~lo ll Pll,l.a w,t&:t< 1129.00 11 99-00 
Apple II S.ys,l cm $p()l;liJl l*ll/6'1K, 

Z8DC.lllfd. Vc!.QiBO 251000 1775.00 
A.pplo Jll WJ 12BK 34~$00 2•~•.00 
APPie Ill W/258K .:t29S.OO 3"495.00 
Profllll) Hard 01ak 0.Ntl 3"9900 26M.OO 
V13Ht.APQI~ &II fne<;a.1d 10500 ie.g..oo 
"'App.le Products An.lhbl4t l n·•for• l)nly'" 

UST ACP 
,1ipp1a IJ O~._ JI wJC-onllorr ~5 00 S.5:l-9.00 
Aprht II 011.k II W/O 52500 4'49.00 
App.'\e Famlh' Sys31!m 24~$ 00 1"-$.00 
Prc?Oi!)'t)O Card 2.1.00 2:1 . '9~ 
IE~lnEorf~t• 45000 375.00 
EAte~WllmltllY-l'fT 2~00 191t.OO 
5ulDef Seti.RI C.ftfd 195-00 174.95 
l.Rn~~oCosd 111500 Ul'l.'15 
Gi:.11pfllc l ~el wno moo 895.00 

.... AvMab&o ln-~ote Ont(' 

MICROSOFT UST ACP 
ZbO SottQ.111d $li)$00 $:t 5"5·.00 
UlK Ramom:i ·~oo 129.00 
~ Pti!:m11.1m Prtei aoe­ omoo 579.00 

SSM 
1\10-U 4 F'laicllC)l"I $.rn.Mt 

P'.a1:=illt!I 225-00 1n.oo 
AJO Set~l!.m!l•l 19500 1G$.OO 

KE­ VBOA AD COM PA.NY 
lumenc Keyood 1·L995 1'24 ,95 

AQOle ~ 1 Jov&tack .;,gigs 44 .SO 

·erJ 

,.~ 

• w/5751<. OOJ>Ulated . . , , O<lly 1799 
VISTAJSUPEACALC/ SUPERCACHE­

• 1921< wllh IBM SUPE'RCAlC . 799 
MICROSOFT RAMCAAD 

• 6"K w/AAt.t{}lll\IE 1e•oonc1"ble) 4HI 
• 256K W/llAMOOIVE . 899 

AST MEMORY CARD 
• 6"K EXPA OABLE . 	 499 
• 2561( WIPARllY .. . .. 899 

AST " COM90 CARD" 
• MEMORY, ASYNCH COMM, PARALLEL 

• &«KSP . •. 	 52.5 

• 2!>6K SP •. 	 1049 

• 	 INTERFACE CARDS 
AST ADVANCED COMMUNICATIONS 

• 2 RS<?:J:! PORlS 	 269 
• 8ABV B LUE zao CARD . . 	 550 

• PROTOTYPE CARD .. . 	 69 

• EXTENDER CARD .. . . 	 29 
• 	 DISK DRIVES - ADD-IN (Compatible) 239 

• 	 EPSON AOO·ON PRINTER . . .. 429 

• SUPR'MOD V AF MODULATOR ... 49 

• EPSON TO IBM CABLE ........ qe 


EPSON 

\
Jiliiiiiii'•n j 

MX80. . . .. 1.42:9.00 
MX80FT . $2V .OO 
MX100FT 7215 .00 
APP't>l.fOw/cable 54 .95 
S.!tidll lf() W/(:able- 95 .00 
Serlat ttO wf2k' ~le- 121i1 .00 

OLYMPIA 

Le 11ftfQ.11Jhr,oDl'l:r.f Wtwrol T~-r1:n-r si-

W.QDEL UST ACP 
a'.JQwrth TEl( 5,0t!Ql).'.) USQ .g.S 
S00'!11'11r"J.&8A ~28'00 78'!U~5 
aoow~l'l32"t!; + 12'81< '295.00 
a,OOIGH.0~• 00>00 41!19 .9S 
82SPr1n1"1 99900 &99.95 
8:JO Aeotd:iie M 06ef'n 11l(J00 15g.u5 
8$0 lnti0r1~q: MQQ.lle ~I 9$ 1$i. 'ii1 $ 
At.:a.r~V!li_oic; 20000 1M.OO 
1\li111Pol\C·Ml\N CA.LL. 

•CtOl(!ll, ,EX RAJ.I !»Oil 75.00 
.YJt;tQl(lk ~71<'. RAM 1$900 149.00 
A:.ial:>n 12-eX RA!.1 CALL 
.ioo.,,-.1h t!J;i( '.lfl995 329.95 

TMI00-1 ssoo :52.19,'!}5 
suoo ssoo 449, 1)~ 
H A100-2 OSCO 298.9-~ 
TMt00--3 ssoo 21)8.1}5 
TM100.4 0000 411),U'.5 
D-51 ssoo 2'24.9-S 
B- ~2e..,, 1:600 

ssoo 
J.:34.95 
3.59 ,95 

0 -92 osoo 4S.'P.05 

5 1/ • .. Ci1blnat1 with Powor Supply 
Singlo C3blnol w/p<:M'f:< s1..1ppfy . S69.95 
Du;>1 cabl"'I w/"°"or>\Cllll)o 94 .95 

8" DISK DRIVES 

i-ir.111&;;;;;10iUiiiilliii...IOliililliili..lllli.,.\.,-"7'l~'"'l~...1"'."!1Tn'•""'!~~.i 

Tillldon t>oal OS DD $ 1995.00 

"'" Dulll DS DD 1895 .00Shtr_.,, Dual 801R 1495.00 

ON DISK FOR APPLE 

SAVE UP TO 40% OFF 


ACP 
V•s1caic J'J $ 1 8~ 

SY001cnlc ,.. 
\llJI Trcru;1/\1111 Pk)l .. 235 
'11!110.U ...Vislf":ot! 	 '"" 
V1!IPJLY. 1•• 
~,oe>PtanllJIH 

vi,1 $t;tkx)u•r 239 
\•,~Term 

Z..>. 34 
vera.aroim 207 
Cffi.l:M:! II ArJU:on•In~ 
\'..'Y"!i1.tt 235 
M11 1l t,.Oer11Q 02 
Sc>oll Star 159 
0011.aS.:11.r 	 ..,. 
Cale St111 

132 
2 19 

~ 178 ..,, ' 
d9 
74 

119'5 
2211 

AWto II Hnmc.onttQkn "99$ ::!.5.9~ 

PflOMETHEUS 
VE-RSAbQJC $poolt'Burr 2• 00 IQS.00 
VE.ASAr:atd Fa.rr·1rt- I 199 00 1ee.oo 
AlJTO-OOC dio0t'1QS.1iea 9'!00 e~ . oo 

YSSTA COMIP!Jl'E R CO­
'llmon80~.i.C11t1J 39500 259 .00 
Vmon .io ·s.:> cct 

Ml"l.nl'ICe lWOO 1 ~9.00 

V41Qn:2Q l.O <;ll.!ICI ROM 2'995 25.00 
"'8008'"08,00 

Con11olk.!r 59500 aig~ . oo 

PROM OOW!k>()l"'!ru B4 5"500 3119 .00 
087'! 16M f'J'W"llrt'OI' l/O 19$ 00 l!iQ.00 
40 Ch.J;i T)lpo-;:iN:allo 

tkrltar 49.95 35.00 
VIDEX 
~erm 00"'"24 C•rrJ 3.:$00 '2'7'!ll.OO 
K~ytxmrd £nhnncmi a 149.00 1261.00 
SoftSwltcil 3500 !I0.00 
Fl#\CllOl"IS.rn>~ 7900 G9.00 

PRAC'Tl CAL ~RIPHERA.t.S 
I BK M1etobulter 259 00 220.00 
J21( MiCf'OOl.Jll'Cf moo M3.00 
$nwpV)OI Option 6900 59.00 

YOTRAX 
l'Jlpe n' Talk Sooeai. 37500 J3'i .OO 

SCOTi INST~UMENTS 
V°"o .R~nirn VE'l'OO moo 1!175.00 

CORVUS 
5 t.lb HOtd()s>. ~7!;000 21195 .00 

I 0 M b H IM'd °'51. ~00 4325.00 
20Mbtl>iad0r~ &<5000 $240 .00 

ORANGEi MICRO 
The (ir~r4!19'1' VO 19!i.00 135.00 

SATURN SYST EMS 
3.2KRM!Cllf'd 2~l!l00 18'0 ,00 
B4KRA.\o!CMCI ·~500 3.$5.00 
t26'<AAMCard moo 505.00 

NOVA.Tl OH 
Ai:i~tll 38900 32g,,oo 

H.A YES .MICROCOMPUTER 
Hi1"s Ct,.ONJgrOlPh 2A!Ul0 22'9.00 
M ICromoderol 3.:900 289.00 
&n.i.11l'l'IOdbl'Tl moo 2·21J.OO 

MO\JNTAtN COMPUTER 
CPSl.!.:..lrt 23900 169.00""'"" 

http:2�21J.OO
http:21195.00
http:1!175.00
http:Fl#\CllOl"IS.rn
http:2'7'!ll.OO
http:41!19.9S
http:1.42:9.00


32K S-100 EPROM CARD 
NEW! 

COMP LETE KIT ! 

$8495 

(WI TH DATA MANUAL) 

UART SALE! 

TR16028 - SAME AS TMS6011, 

AYS-1013, ETC. 40 PIN DIP 


iTR1602BI 
$295 4 For $10°0 

EACH 

AV3-6910, As rea1ured 1n July. 1979 BVTEI A lantas11c:ally powerful Scund & Music 
Genera10-r. Pert eel for use with any 8 Bi' Mrc: ropso.c:essor. Contains.: 3 Tone Chann@l!i. 
Noise Generator , 3 Channel• ol Ampl ltu<;!e Control 16 bit Envelope Penod Con1rol. 2-6 
Bl! Parallel 110 , 3 D la A Canverlers, plus much more' All In one 40 Pin DIP. Super easy 
on lerlacc 10 the S-100 or 01hcr busses $11 .95 PRICE CUTI 
SPECIAL OFFER :~ each Add $3 !or 60 page Data Manual. 

TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75¢ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 

(OF TEXAS) Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
P_Q. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271 -3538 85¢ for insurance. 

Digital Research Computers 

•TRADEMARK OF DIGITAL RESEARCH. WE ARE NOT ASSOCIATE:D WITH DIGITAL RESEARCH Of CALIFORNIA, THE SUPPLIER.S Of CPM SOFTWARE. 



(64K KIT 
BASIC 110) 
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3: z 
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"' THE BIG BOARD PROJECT: Three years in the works, and maybe loo good lo be true . A tribute to hard headed, 


no compromise, high performa nce. American t? ngineering! The Big Board gives you al l th e most neededc 
1- computing features on one board at a very reasonable cost. The Big Board was designed fromscralch lo run lhe 
...1 

latest version of CPt M•. Just Imagine all the olHhe-shell soflware thal can be run on the Big Board wllhout anyc 
a: modltications needed! Take a Blg Board, add a couple of Binch disc drives. power supply. an enc losure, C.R.T.• 
0 and you h ave a total Business System lor abou t 113 th e cost you mig ht expect lo pay..... 
w 
0 FULLY SOCKETED! FEATURES: (Remember, all this on one board!) 

SIZE: 8", • 131'. IN, 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: • SV @ 3 AMPS 
• • 12V @ .5 AMPS. 

z 
> 64K RAM 
t­
u Use• lnduotry •landard 4116 RAM'S, All 64K is ovalloble lo lhe user. our VIDEO 
< and EPROM sections do no! make ~olos In syslom RAM. Also. vory spoc•a l c•••1­ was laken >n IM RAM array PC layoul lo tllminolo polontlal noi•c and glilCM•.z 
0 
0 

Z-80 CPU 
Running at 2.5 MHZ. Handles all 4116 RAM relresh and supporls M<>d• 2 
INTERUPTS. Fully bul1e re<I and runs BOBO •o flware. 

SERIAL 1/ 0 (OPTIONAL) 

Full 2 channel• u•i ng the ZBO SIO and l he SMC Bt 16 Baud Rale Generalor. FU LL 
RS232.I For synchronous or asynchronous commvnlenHon. In .sy nchronous 
mode, the docks can be 1rilnsmHte-d or r cc~iwe-d by a mod cim .Both channels cmn 
be 5-et 1,1p lor eilher dala·communieaUon or dat3·ltrmin3ls. Supp·or1s mode 2 Int. 
Price lo< all parls and conneclo'5: $49 

BASIC 1/ 0 
Conslsrs of o $epa<ate parolle l porl (ZBO PlO) for use wilh •n ASCII encoded 
k~yboard lor lnpul. Ourpu1 would be on !he BO r 24 Video Display. 

BLANK PC BOARD - $149 
available ror S159.00. The blank Big Board PC Board comes complete wi h lu ll documentation 

(including schematics), the character ROM. the PFM 3.3 MON ITOR ROM , 
and a diskette with the source of our BIOS. BOOT. and PFM 3.3MONITOR . PRICE CUT! 

PFM 3.3 2K SYSTEM MONITOR 

Z-80 Is o Trademark ol Zll og . 

Digital Research Computers 
(OF TEXAS) 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 

24 x BO CHARACTER VlDEO 
With a crisp. lllckef·lree di splay lhal loo~s n lr omely sharp e•en on small 
monltor5 . Hardwore scrol l and lull ·cursor control. ComposUev1deo1Jr'Spillvideo 
ond •ync. Churoc l ' oel lo oupplled on o 2716 ••yle ROM . mal<ing customi>ed 
Joni$ easy Sync pulses can be any desired lenglh or p<>larily . Vldeo may be 
lnverled or 1rue. 5 x 7 Matrix • Uppe-r & Lower Case 

FLOPPY DISC CONTROLLER 
Uses W0177t controller chip wilh a TTL Dela Sepora1or lo< enhanced 
rellabl11ty. IBM 3740 compo l ib le. Supporls up lo lour 8 Inell dl • c dtl • cs Ol r&c Uy 
compa libl e with $lnndard Shugarl drives such as I ho SASOO or SABOl .Orl•M can 
be ccnflgured tor remOI! AC oU ·on. Rtin-s C'PJM• 2.2_ 

TWO PORT PARALLEL 1/0 (OPTIONAL) 1 

uses Z·BO PIO. Full 16 bits, lully bulfered. bi-directiona l. Use r seleclable hand 
•hoke pola rlly , Se! ol all p11ru and connecto<s tor par3llel 11 0 : $19.95 

REAL TIME CLOCK (OPTIONAL) 
Uses Z-80 CTC. Can be con11gured as o Counrer on Real Time Clock. Set o l ~II 
parls: $9.95 

CP/ M' 2.2 FOR BIG BOARD 
The popu lat CPfM• 0 .0 .S. I<> run on Big Board Is 

TERMS: Shlpmen1s will be made approxima1e ly 3 to 6 weeks after we 
receive your order. VISA. MC. Ca$h accepted. Wewl ll ;1cceptCOD' s (tor the 
Big Board on ly] with a S75 deposit . Balance UPS COD. Add S4 .00shipping . 

USA AND CANADA ONLY 

The real powe.r ol lhe Big B<>ord lies In II • PFM 3.3 on bo ard monilo r. PFM comm•nds include: Dump Memory. Boal CPIM'. Copy , Examine. Fill Memory,TesI Memory, Go To. 
Read ond Wrllo 1/0 Pom, Oise R•ad (Drlwe. Trnck, Secror} . and Search. PFM occupies one ol lh e lour 2716 EPROM locations provlded. 

•TRADEMARK OF DIGITAL RESEARCH . NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE ORIGINATORS OF CPM SOFTWARE 
··1 TO 4 PIECE DOMESTIC USA PRICE. 



-•­•­•­ EPSON

•­ Feature disposable print heads and 
the new GRAPHTRAX PLUS. AU 
mode ls print bidirectionally and 80 

•­
CPS. Mx-SOF/T and Mx-100 both have 
friction and t ractor feed. Unsurpassed 
dot placement accuracy. 

•­
•- MX-80 (80 col.) .. .. . . . . .. . . . ......CALL 


MX·80 F/T (80 col.) . .. . . .... . ... .. CALL 

MX·lOO (136 col.) . ... . ....... . .... CALL
•- lnterface Cards ..... . ... .. .........CALL 

Cables . .. . . . .. . . ... . . ... ... . .... .. CALL


•- C. ITOH 
Pro-Writer•­ Offers 8 character sizes. 5 different alphabets. 

•. proportional spacing, bidirect.iona /, uert and 
- horiz. tabs, high resolution graphics, ro.-9 
• matrix. JOO CPS 136, col. max. Friction and 
_ tractor feed . 

8510 Serial .. .. ..... .. .. .. .. ... .. $645. 
8510 Parallel .... .. . . . . .. . .... .. .. . 495. 
. • 

'-~ 
• -.f'~:ee~:~i~ 
-•­•­•­•­ NOVEL 

· 
- Image 800•
- Take aduan1age of the rock bottom price on 
- this rugged g x 9 dot matrix printer now. 

150 CPS, bldireclional tractor feed, 6 or 8
• 
_ lines per inch. JO, 13.6 16.5 CPI. Serial or 
• parallel interface. 80, 136, 224, col. to a 

wide 15 "'. 12 different printing modes. Im· 
- presslue print head life of 200 million char. 
• I 1 VFU channels for forms flexibillly. Front 
- or bottom feed. Hurry/ Priced to sell quickly . 

PREMICJM PRINTERS 

COMRITER 
CR-1 Daisy Wheel 

Typewriter quality prin!lng for your word 
processing computer system Wide 165" 
paper width, serial or para.Ile/ Interface Full 
confrol panel M7BF 2,500 hours. Designed 
with few mechanical parts so high reliability. 
17CPS, 10, 12and 15CPl. BldirecUona/ 132. 
158, 198 col. Incredibly low priced. 
CR·l-C Ust $1195 .. .. .......... . .. CALL 

C. ITOH 
FlO Daisy Wheel 

Letter quality printer. Frldion feed or 
bidlred/onal tractor. 40 or 55 CPS. 136, 163 
and variable col. 
FlO Ust $1795 ....... .. .. ..... ...CAU. 


ADLER 

Printer Typewriter 

11 or 17.5 CPS, 10, 12, 15 CPI and 
proportional spacing. 2 llne correcUng 
memory, Interchangeable print wheels. 
SE 1010 Ust $1295 ... .... ... . ... $995. 
Interlace Card .. .. . . . . ... . .. . . ADD 350. 

OLYMPIA 
Printer Typewriter 

Letter quality dais!./ wheel fr11£:faces t.o Appe. 
Alati, NEC, TRS8o an:i R.5232 Semi ports. 
17.5 CPS.. JO. 12 CPI. 
ES 100KRO Computer printer 
L~t91690... •... .. • $1150. 

ES 100 typewriter Only 
LlsU 1195. • • • . • . . • • &895. 

Interface Card Only ... .. ... .... .. . $250. 
(specify serial or parallel) 

1/ 0 Cable (specify serial or parallel) ... .25• 
Apple Serial Card . .... ... .. . . . • .. .. 999. 

SMITH-CORONA 
TP-1 Daisy Wheel 

Letter quality price breakthrough! Serial or 
parallel dala interface, l 2 CPS, 10 or 12 CPI. 
Smith.Corona TP· 1 Ust S895 . ... .. . $695 

NEC
Spinwriters 

LetteI" quality printers: 7700 serial print 55 
CPS. 3500 series print 33 CPS. Both series 
offeI" up 10 128 char., take paper up to 16 in. 
w ide 7700serles: 136col at 10 CPI, 163 col. 
at 12 CPI. Same for 3500 serfesplu.s 204 col. 
at 15 CPI. 
7710/7730 RO w/tractor . ... . •• .. $2475. 
7720 KSR w/tractor .......• . . • .. • 2850. 
3510/ 3530 RO · · · · · · · · · · . · · · · ... 1695. 

B.ldirectlonal tractor · • · · · • · · · · · · · · 200. 

New at Palomar! 

STAR 

MICRONICS 


DP-8480FT 
This new, high powered dot· matrixprinter Is 
packed wllh features to glue you 
unbelievable fle.xiblllty, yet ldok al the low 
cost! 80 CPS, bidirectional printing, 10, 12, 
16.5 CPJ, 6, 8, 12 lines per inch. Friction 
feed and tractor feed. Printing options in· 
dude block graphics, block and double· 
width printing and BO, 96, 7 32 col. Parallel 
or serial interface. Long life print head: 100 
mllllon char. life expectancy. 
DP-848FT Llst 8465..•...... CALL 

MPI 
88G 
99G ... __)

•1 150G 
High resolution dot-addressable graphics for 
Apple Enhanced "correspondence quality '" 
printing. Traclorand friction feed. Serial and 
parallel lnpuL Bldireclional printing. BBG, 
99Ghaue 10, 12, 16.5CPl 150Ghas 10, 1217 
CPI. 88G: 100 CPS, 80, 96. 132 col. 990: /00 
CPS; SO, 95. 736 col. 150G: 150 CPS. 136, 
163. 226 col., 16"" wide 

8BG Ust $749 ................. .. $519. 

990 List $849 ............ .. ... . .. 569. 
I 50G Ust St 095 ...... . ... .... .... 995. 
Apple paraUel 1/0 card/Cable/Disk 

with Graphics Prom (Ap-Pak) .. . . .. 145. 
IEEE 1/0 Card . . .. . ........... . •• . . .. 55. 
Slngle Sheet Feeder .... . . . ... .. . .....25. 
QT Cover . ........ . . . .. . •. .... . . . . .• 30. 

NEC 
8023-A Matrix 

High reso/u!lon dot graphics. Proportional 
spacing. CoTTesp-:mdent quality printing. 
BldlrecUona/ tractor and friction feed. 80. 
136 col. Greek and math symbols, 100 CPS 
matrix pr1nler. 
8023A Parallel Ust S780 .... .. . . . . $499. 

OKIDATA 
Mlcroline 82A-80/ J32 col., 120 CPS, 9x9 
dot matrix, friction, pin feed or tractor feed 
(optional) rear and bottom feed. Includes 
bidirectional/logic seeking and serial 
parallel or IEEE interfaces. Double width and 
condensed characters, true lower case 
descenders and graphics. 
82A · · · · · · · · · · · · · · · · · · · · · · · · · - · · · S519. 
Mlcrollne 83A- /32/ 232 col., 120 CPS. 
handle.sforms up lo 15 inc. wide,plusall the 
features of the B2A. 
83A . ... . . .. ........ ·~ . . , ....... . $745. 

Micro6.ne 84SP- I32/ 232 col., 200 CPS with 
full dol. graphics buill·ln. Takes forms up lo 
15 in. wide, plus all !he features of the BJA 

A__ .. ._._._ _•~•M__aE~8_o_o_._._.__._._._ . _._._.&_99_s_.~~-Pu_s_h_tra_· _ct_or_._._.._._. _.._._.._._.._._. . _._.._._3_s_o_. ..._B4__s_P_. . _._··_·_·_··_·_··_·_.._._.._._._ .._._.._._. s_1_1_5_o_._ 
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• • -

--BYTE OUT OF PRICES •­fast response on orders, _•
guaranteed satisfaction • 
~~~~~~~~~~~~~~~~--r~~~~~~~~~~~~~~~--r~~~~~~~~~~~~~~~----

APPLE 
AND ACCESSORIES 

~DPU. G 48K..• CAll. 

..1'<:<md. OClS 33 . .CAll. 
Di!I< J\d<K)n ... •.. . Cl\LL 
Zl30 $dtoml .•.••..• S299. 
lEK RAM::ra-d •..••. .. 99. 
Por. Prinlef Card ..•. . .• if:l. 
sm.J Cud . .. . ...... 109. 
Clod< Calen:iar (wd .• ' . 99. 
IEEE CNd ... .. .. ... 249. 

A-0 Cord .... . .....• $99. 
R0'1 Plu>. ••••••••• 129. 
Keylxlord Fille RO'>\ .... 49. 
O'S M1.1Jtih.rru:>"1 Cad. 179. 
~I.JC Adopl . .. 191.32. 
V'klex V'deOO!rm • .•••. 299. 
Omo Fm.. . .. ..... .39. 
TG~~...... 32. 
TG Jot Slkl< . ........ 47. 
Select A Pl>rt •••••.•. .47. 

APPLE SOFTWARE 

SOSINESS 

Fnn:;,,/ P<w>or.... . $19 l. 
Pa!rnl Tim-.......... 'II. 
Ptoi:,,.,, Wrl:er...• .. . 137. 
EllS)' Writer «l OX ..... 78. 
Wool S!zir(l«:q. SQ.... za:I. 
5'4>er Sert (R.q. SC)•..• lt8 
,...,;1~ .. . ... . .. . 75.°""' SU.-~- SC).... 170. 
~SW lll"1·SQ.. . . 11 5. 
CoJc St..r(R!iq. SQ... . . 115. 
~T!:l<tl ...•.... . \17, 
The Adci= Ek>ck . ..•. 38. 
Foon l.<!11?1 ModUle .. •. 7& 
vzsifi1e .. . . ......... m. 
Clook1q> P'oan E.•••..• 275. 
Desklllp Pm I . •.•... 229. 
\~ . .... .. .... . 185. 
VWtrerd I V~ . .. . . 275. 
VISlcl<x .. , ••• . , •••• 229. 
Vl:litem . . ' ........ . 69. 
Visiai>: 33 . ••..•••. 229. 
~ . . .•. . ..•. . . 198. 
~ (l<eQ. SC).. . . 435. 
WOrd Pnn=ir (R.q. SC)Z6. 

PERSONAl.JHOME.Tt.tt>r ... . ... . 519. 
~ . ..... 31. 

~ Sysa:m. . . 74. 
Pt!r,.,,..J R.fot ~- ' 74. 
AJge!n I............ 31. 
~~ Arii:h. SIQll .39. 
~ Fradlons•. 31. 
~; Decimls. . 31 . 
Carp;Spel1s: (Re:i. Dalis 

Disk) . ............ 23. 


=
I"&. 

.l\pple<dl eoo..,aer' .. 5144. 
&sic Catµm . .. .. .. 27. 
~ . .. ....... , 41. 
o·s. ,...,,_,.... . ... .. 189. 
D..B. Utllity Pad< .. •. ' .• 8 1. 
E-Z Dmw 33. ........ 40. 
~ Cin¢. Ed...... 79. 

Rtsd Blm<td' . . •• . ' .. $24. 
!\Ir Traffic Coroollc< . ... .9. 
T~ c:i A¢ioi•..•. , Jl . 
~olR;n ...... 15. 
~'rro:'• TOY...- . • ....•• 15. 
Rene bl Rl;iel . ... . . . ' 23. 
Hell FITC WcrrlO< .••..•• 31. 
c..m Crurblo E; O>;rnp ' 23. 
lt>Per R"'*"5 d 11¢'.oi , 15. 
The Keys to A<t.=n . ' .. 15. 
Sr'0d< Aaad< . . ... . .•. 23. 
The Pii!Door•..•• .. •. 23. 
Zorid .•.... . ... . .. . Jl. 
7Dik D..... . .... , .. 31. 
Rr.tct Wlr5...... . ... 3l. 
TureMllelslord . .. .. .. 31. 
ABJ.\. . ' .. . ' ... ' .. ' 19. 
C"5IJ. Wolf~ •. , , •. 23. 
Wlt.,,rd ~ Prh:es. . . .. 25. 
Mi..,;le Deltn9c.. .. . ' . ' 23. 
er.....aoo Mn:Jr...... ' 27. 
W"'J' 0<9m>..- . ...... 23. 
C)'l>erSlril<e.•... •. ..• 31 . 
Sll>rWOfli<;>".• . .••..•• 31 . 
Phmlans fl.,,,•..••.. $24. 
~Egp.......... 24. 
Pulsat &. . ...... ' •••• 24. 
A~ ........... 24. 
Olbi!Jon ..... ... . .. . 24. 
Qnvno Goblf\s. ' ..... 24. 

~: ::::::::::: ~ 
Epcdl ... . ' ..... . .. 28. 
~ i!l"ld Rr.tbn. . . ... 28. 
~ ...... .. .. . . 24. 
cwk Forest .. .. . .. ... 24. 
Bee-Rui .. . . . ' .. . ' .. 24. 
Hodron ..... . ...... 28. 
T""'P' . . ... , . .. , . .. 24. 
Snoke ~te ..• ' ..• ' .. 24, 
Borg ........... ... 24. 
CaTp.uf fca;boi l.. ' .. 24, 
Mnotaur . ... ' ... ' ... 28. 
KtbuJ Spy.... . . - - .. _28, 
C)dod .. _.....•...• 24. 
.Je!lyfoli ... .. ....... 24. 
Bordits . .. . .• . ••. ' • . 28. 
l.1:nni~ . .. ··-· · -- .24. 
FlyW;.n . .. ,. - ...... 24. 

ATARI SOFTWARE 
Advcntu..: " 1.2.3(0) . . s 32. Compu.,,,.th/Fme.(D) . _. 32. 
Advaiturc •4,5,6(0) .. - . 32. Comov-Moth/Frac:.ICl ..• 24. 
Adv<nturo •7,a,9{0) .... 32. Co~th/O«=..(D) . ... n. 
Mvcnt= •10.11, 12(0) 32. Compu.....,lh[O<c•.(C) ... . 24. 
Alilrl /'lall!ng Llst(O) ..... 19. Letter P<rf<ct(O) .. _ . . t 19. 
Tcxl Wi&<ird •••.•.••• .. •79. Moll Mttger/ Utlity(O) , .•• 24. 

APPLE ~ 

G=CS ~ 
Better Than Grappler! 

• Dump Screen I or 2 
• Double size • Emphasize 
• Inverse or noITTJa/ • Rolate 
• Set left margin or center image. 
This improved intelligent printer interface 
card enables you lo print eitheroftheApple's 
hres. screens with just a few keystrokes. 
Compatible wilh Epson, Nee, C ftoh. 
Anadex. Centronics. Okidata. IDS. 15 
commands. 
Genie Interface Card ..... . . ... . .. .. . 99. 


NEC 
PC-8000 Series 
Microcomputer
• Z·BOA CPU 4 MH1 
• 5 user programmable function keys
• 82 keys with numeric keypad 
• 160 x IOO resolution 
• 60 dtarncter screen 

PC·800 lA Microcomputer w/ 32K 

PC~2.A.'1ii:»u~it.~itii' 32'i{ 'Rf..M .. 5750
· 

Expansion slots .. ... .... ......... 480. 
PC-8031 A Dual Mi.ni·Dlsk Drive Unit .. 750. 

MODEMS 

{JDS. 
~ 

HAYES 
NQVATJQN CAT 

UDS 103 LP. direct ... . .. . . ... . . .. $ ! 69. 
103 JLP Auto Answer ........... 209. 
202 LP 1200 BAUD .............. 259. 

D-Cat, direct . . . . . . . . . . . . . . . • • . . . 155. 
Auto Cat .......... · ...... ....... 219• 

H~~e i'1a66 ·Mi~r~-~~d~~ · : ::::::: : ~~~: 
Apple Micromodem .... ... . .• .. .. 299. 
Smart Modem ........... ..• .•. .. 245. 

ANCHOR only
Automation 
Signalman Mark 1 $99. 
RS232 300 BAUD, Bell 103 compatible, 
Automa/ic sefeclion of originate or answer 
modes. 
Signalman Mark 1 ... . .... .. .. .... . $99. 

RJBBONS. 
NECT700 . . ........... . ...S77/Doz. 
Qume . . . . . . . . . . . . . . . . . ....... 45/ Doz. 
Diablo . ..... . . . ... . . ... . ...... . 66/Doz. 
Anadex . . ........... . ......... 135/ 6 ea. 
Tritel . _. . _. .... .. . .• . ..... . .... 95/ Doz. 
Tl/ DEC/ TIY ........... ... ..... 45/ Doz. 
Epson 80/ Fr . .... .. . . . ... .. . . . .. . 12.99 
MPI/ Axiom/ Base 2 ... .. ........ 13.95/ ea. 

CENTRONlCS AND • 

Centro~~~~s~~;6~~~- $30. 
Centronics to Centronics 6 ~ .... . . ... 30. 

iiii 
CENIRONICS AND ­

IBM CABLES • 
Centronlcs to IBM 10 ft. ....... . . $30. ­

RS232 CABLES •4 wire male-male 10 ft. . .. .. .. .. . . . . $ 25. . ­
9 wire male-male 10 ft. .... .. .... .... .30. 
4 wire male-remale 10 ft. .. . ... . . _. _.. .25. ­
9 1 3 ~s~3~m~VJi°i-~li ·aox.. .. o. !! 
RS232 Switch Box (Ose 2 tenninals or. 

printers from one output port) . . . I 09. ­

VIDEO TERMS. MONITqRs • 
CQMREX !Jjs.~~ ­

J" l $ /~i • 
CR-5500 - Monochrome Display Monitor- ­
12" green screen. BO char. w ide x 24 rows. • 
CR·5500 List St 79• . ...... ... . ... . $129. 
CR-6500 Color Display Monitor- I3" in·line . ­
color. Hi·Resolulion 260H x 300\1. 

CR-6500 List $445. ...... .. ....... $339. ­
CR-6600 Color Display Monitor- I 3" in ·lfne • 
color wil h RGB signal for higher resolution _.. 
grap11rcs. JBOH x 24ov. • 
CR-6600 List $619 ..... ... ... .. . &439. 

Ampex Dialog 80 .. .. . . ........ . .. S995. ..... 

Ampex Dialog 30 . . . . . . . • . . . . . . . . . . 795. 
Televideo920C . ... .. . ......... .... 845. _ 

Televideo 950 . . . . . . . . . . . . . . . . . . . . . 995. • 
SOROC IQ 120 . . .....••. .. . ... . . . 499. 
Zenith 12" Green ..... ............. 119. 
NEC 12" Gr~een 169... .. . .... . ........ . 


NOVATION CAT. acoustic .. .. . • .... 145. .,.____ :... • 

Just arrived 

TAXAN Video Monitors 
KG 12N - Monochrome Disfkiy Monitor- 12· 
gre£ll 5000'1. 2CXXJ char. di.splay. BOO lb1e 
horizOOlal resolution 8eJJRJ' than 18 MHz band­
width 
KG-12N. List $169 .. . .... . . ... CALL 

RGB Visbn I - Cobr Display Mon.it.or - 12" 
soeen. 380 /hes horimnJ.al resolutixi. 2CXXJ char. 
disfkiy. J6 co/ols for Apple Ill and IBM, no inler­
face modl11es nee:iei O:mpalible with Appe fl 
using Taxan ROB-ll can:t. l BMHz bandwJ:iJh. 
RGB Vlslon 1 UsU399 . . . . . . . . . CALL 

FAN FOLD PAPER 
(Prices F.O.B. S.P.) 

9'hxl 1-20"Bond White (2700 ct.)._ . S29• • 
14Yoxl 1·20"Bond White (2400 ct.) .. . 37. 
14Ysxl l-20"Bond 1/ 2" Green Bar ­

{2400 ct.) ............... ...... ... 37.•
-

-
• 

-
• 

....... 


•-
•-

•­•­
..._• 


TERMS OF SALE: Cash, check, money order. bank wire transfer. credit WE CARRY ~~LOMAA • 
card or purchase orders from qualified firmsand institutions. Please i_n· LOTS MORE THAN 
elude telephone number with order and e>1piralion date on credit card ~ ­•orders. California residents add 6% sales tax. Advertised prices are lor LISTED HERE! • 
prepaid orders F.0.B. shipping ~inL Add 3% or S3 minimum for s~ip- INQUIRIES WELCOME. Computer Products • '. 
ping in U.S. Pricing and a11allab1llly subje<.:1to change Without noti ce. as- «... ­
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21 01 
5101 
2102· 1 
2102L-4 
2102L-2 
2 111 
2 112 
21 14 
2114L-4 

256 • 4 (450ns) 
256 x 4 (450no) {cmos) 

1024 x 1 (450no) 
1024. 1 (450 ns) (LP) 
1024 x 1 (250ns) (LP) 

256. 4 (450na) 
256. 4 (450nl) 

1024 • 4 (450ns) 
1024 • 4 (450ns) (LP) 

1.95 
3.95 

.89 
1.29 
1.69 
2.99 
2.99 

8 / 14 .95 
8115,25 

20.95 
29.95 
38.95 
54.95 
54.95 
34.95 
39.95 
39.95 
18.95 

2.5 Mhz 

2114L-3 1024 • 4 (300ns) (LP) 8/ 15.45 2143 18.9i 
2114L·2 
2 147 
TMS4044·4 
TMS4044-3 
T MS4044·2 
MK4118 

1024 • 4 (200ns) (LP) 
4096. 1 (55ns) 
4096. 1 (450ns) 
4096 x 1 (300n•) 
4096 x 1 (200ns) 
1024 • 8 (250ns) 

8115.95 
9 .95 
3.49 
3.99 
4.49 
9.95 

INTERFACE 
8T26 
8T28 
BT95 
8T96 
BT97 

4.0 Mhz 

TMM 2016-200 2048 x 8 {200ns] S.95 ST98 280A­ 0MA 
TMM20 16 · 1SO 2048 x 8 (15D ns) 6 .95 DMB131 Z80A· P10 
TMM2016 ·100 2048 x 8 (100ns) 
HM6 116 -4 2048 x 8 {20 0 ns) (cmos) 
HM6116·3 2048 x 8 (150ns) (cmos) 
HM6116·2 2048 x 8 (120 ns) (cmo•) 
HM61 16 LP ·4 2048 • 8 (200ns) (cmo•)(LP) 

7 .95 
6.95 
7.1 0 
9 .95 
8 .75 

OP8304 
OS8835 
OS8836 

MISC. 
3242 

Z80A· SIO/ O 
ZOOA-SI0/1 
ZBOA-51 0 12 
280A­510/ 9 

HM6 116L P·3 
HM6 116LP-2 

2048 l 8 
2048 x 8 

( 1 SOns) (c m os)(LP) 
(120ns) (cmos)(LP) 

8 .95 
12.95 

3341 
MC3470 6.0 Mhz 29.95 

Z-6132 4096 • 8 (300ns) (Oslal) 

LP Low Power Oslat Ounl -Stotlc 

DYNAMIC RAMS 
TMS4027 4096 • 1 (250ns) 
MK4108 8192 x I (200ns) 
MM5298 8192. 1 (250ns) 
4118··300 16384 • 1 (300ns) 
4116-250 16384. 1 (250ns) 
4116·200 16384 x I (200 ns) 
4116-150 16384 • 1 ( 150ns) 
4116 · 120 16384 x 1 (120 ns) 
2118 16384 • 1 !1$0ns) (5•1 
MK4816 2046. 8 (JOOn•) (5v) 
4164 ·200 65536 x 1 (200n5) (Sv) 
4164-150 65536 x I 1150ns) (5•1 

5V cl nglo 5 volt supply 

EPROMS 

3 4.95 MC3480 
1 IC90 
95H90 
2513·001 UP 
2513-002 LOW 9.95 

SOUND C HIPS 
76477 3 .95 
76489 8 .95 
AY3 ·8910 12.95 
MC3340 1.49 

CRT 
CONTROLLERS 
6845 
66845 
H04650SSP 
6847 
68047 
8275 
7220 
CRT5027 
CAT5037 
TMS9918A 39.95 

BIT-RATE 
GEN ERATORS 

ZILO G 

1,0 mhz. 
1.8432 

8214 
8216 
8224 
8226 
8228 
8237 
8238 
8243 
8250 
8251 
8253 
8253-5 
8255 
8255-S 
8257 
8257 ·5 
8259 
8259· 5 
8271 
8272 
8275 

39.95 
3.50 
1,85 
3.85 
1.80 
2 .50 
1.80 
4 .90 

19.95 
4 .95 
4 .45 

14.95 
4.75' 
9.25 
9.85 
4.75 
5.25 
a.so 
8 .95 
6.90 
7.50 

39.95 
39.95 
29.95 

1 MHZ 

1702 
2708 
2758 
27 16 
27 16- 1 
TM S27 16 
TMS2532 

256. 8 (1us) 
1024 x 8 (450ns) 
1024 • B (450ns) (5•) 
2048 • 8 (450ns) (5•) 
2048 • B (350ns) (5v) 
2048 a 8 (450no) 
4096 • 8 (450ns) (5•) 

MC1441 1 11 .95 
BA1 94 1 11 .95 
4702 12,95 
COM5016 16.95 
COM81 16 10.95 
MM5307 10.95 

UARTS 

8279 
8279·5 
8282 
8283 
8284 
8286 
8287 

9 .50 
10.00 

6.65 
6.65 
5.70 
6.65 
6.50 

2732 
2732-250 
2732-200 
2764 
2764·250 
2764-200 
TM S2S64 
MC 68764 

4096 • 8 (450ns l (5•) 
4096 x 8 (250ns) (5•) 
4096 x 8 (200n11 (5v) 
8192 x 8 (450nsj (Sv) 
8192 • 8 (250nsl (5•) 
8192 r 8 (200ns) (5•) 
8192 • 8 (450ns) (Sv) 
8192 • 8 (450nsl (5v)(24 pin) 

AY3 · 1014 
AY5·1013 
PTl472 
TR1602 
2350 
2651 
TMS6011 
IM6402 
IM6403 

8288 
8289 

25 .00 
3 MHZ 

5v Single 5 Voll Supply INSB250 14.95 

KEYBOA RD 
CHIPS 

EPROM ERASERS AYS-2376 
AY5 -3600 AOC0800 
74C922 AOC0804 

Timer 74C923 ADC0 809 
CLOC K ADC0817 

CIRCU ITS DA CO BOO 
DAC0806 
DAC0808 
OACI020 
DAC1022 
MC1408L6 
MCl408L8 

Z80A· DAAT 
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2716 16K EPROMS s3i~CH ~73~32KEPROMS$69~ACH 
ALL MERCHANDISE 100% GUARANTEED! CALLUSFORVOLUMEQUOTES 

74lSOO .25 74LS86 .40 74LS169 1.75 74LS32J 2.75 IC SOCKETS _JS 4528 1.25 
74 LS0 1 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74 LS10 
74LS11 
74LS12 

.25 

.25 

.25 

.25 

.2S 

.35 
.JS 
.25 
.35 
.35 

74 LS90 
74LS91 
74LS92 
74LS93 
74 LS95 
74LS96 
74LS107 
74 LS 109 
74LS 1 12 
74L511 3 

.65 
.89 
.70 
.65 
.85 
.95 
.40 
.40 
.45 
_45 

74LS170 
74 LS17J 
74 LS174 
74LS175 
74 LS 181 
74LS189 
74 L5190 
74 LS 191 
74LS192 
74 LS193 

1,75 
.BO 
.95 
.95 

2.15 
9 .95 
1.00 
1.00 

.65 

.95 

74LSJ24 
74LS352 
74LS35J 
74LS363 
74LS364 
74LS365 
74L5366 
74LS367 
74LS36B 
74 LS 373 

1.75 
1.55 
1.55 
1.35 
\ .95 
.95 
.95 
,70 
.70 

1.75 

1-99 100 
8 p111 ST , IJ , \1 

14 pin ST ' 15 .12 
16 pin ST ' 17 ' 13 
18 pin ST .20 ' 18 
20 pin ST .29 .27 
22 pon ST .JO .27 
24 pm ST .JO .27 
28 pin ST ,40 .32 
40 pin ST .'19 _39 

ST SOLO ERTAIL 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 

,19 
.19 
. 19 
.19 
. 19 
.25 
.29 
.29 
_24 
. 19 

74132 
70136 
74 141 
74142 
74143 
74145 
74147 
74146 
74150 
74151 

.JS 

.25 

.l!S 

.29 
_95 
,45 
.45 
.35 
.25 
-45 

45J1 
4532 
4-538 
4539 
4543 
4555 
4556 
4581 
4582 
4584 

.95 
1.95 
1.95 
1,95 
2-70 
.95 
.95 

1.95 
1.95 

_95 
74L513 .45 74L$114 .so 74LS194 1.00 74LS3H 1.75 8 pin WW .59 .49 7410 .19 74152 .95 4585 .95 
74LS14 1.00 74LS122 .45 74LS195 _95 74LSJ77 1.45 U p1 n WW .69 .52 7411 .25 74153 .95 4702 12.95 
74LS15 
74LS20 
74 LS2 1 
74 LS22 
74LS26 
74LS27 
74 L$28 
74LS30 
74LS32 
74LS33 

.35 

.25 

.JS 

.25 

.35 

.35 

.35 

.25 
.35 
.55 

74 LS 12l 
74LS124 
74LSl25 
74LS126 
74LS132 
74l$133 
74LS136 
74LS137 
74LS138 
74 LS 139 

.95 
2.99 
.95 
.85 
.75 
.89 
.55 
.99 
,75 
.75 

7RS 196 
74 LS 197 
74 LS221 
74L5240 
74 L5241 
74L$242 
74LS243 
74 L$244 
74L5245 
74 LS247 

.es 

.85 
1 .20 
1 .29 
1.29 
1 .85 
1.85 
1.29 
1.90 

,75 

74LS378 
74 LS379 
74LS385 
74LS3B6 
74 LS390 
74LS393 
74 LSJ95 
74LS399 
74LS424 
74LS447 

1.1 e 
1.35 
1.90 
.65 

1.90 
1,90 
1.6S 
1,70 
2.95 

.37 

16 pon WW .69 .58 
'8 p1n WW .99 .90 
20 pl n WW 1. 09 .98 
22 pin WW 1.39 1.28 
24 pl n WW l.09 1.35 
28 pi n WW 1.69 1.49 
40 pln WW 1.99 I.BO 

WW WIREWRAP 
16 pin ZIF 6 .75 coll 
24 pin ZIF 9.9S caU 

ZIF TEX TOOL 

7412 
7413 
7414 
7416 
7417 
742 0 
742 1 
7422 
74 23 
7425 

.30 

.35 

.55 

.25 

.25 

. 19 

.35 

.29 

.29 

.29 

74154 
74155 
74156 
74157 
74159 
74160 
74161 
74 162 
74163 
74164 .85 

.45 
1.15 

.95 

.45 

.95 

.95 
1.15 
.35 
_75 
.35 

74COO 
74Ct>2 
74C04 
74C08 
74C10 
74C14 
74CIC) 
74C30 
74 C32 
74C42 

.J.S 

.35 
_JS 
.35 
.35 

1.50 
.JS 
.35 
.50 

1.75 
74LS37 .55 74LS 14S 1. 20 70LS248 1.25 74LS490 1.95 (Ze.ro lnserlion Forc:e) 7426 .29 74 165 .85 1.65 74C48 1.20 
74LS38 
74LS40 

.JS 
_35 

74 LSl47 
74LS148 

2.49 
1.35 

74 LS249 
74LS251 

.99 
I.J O 

74 LS624 
74LS668 

3.99 7427 
7428 

.29 

.45 
74 166 
74167 

1.00 
2.95 

.65 

.80 
74C73 
74C74 

.65 

NLS42 
74LS47 
74 LS48 
74 LS49 
74LS5 I 

.55 

.75 
. 75 
.75 
.25 

74LS151 
74l$153 
74LS154 
74LS155 
74LS156 

.75 

.75 
2.35 
1.15 
.95 

74L5253 
74LS257 
74 LS258 
74 L5259 
74LS260 

.85 

.85 

.85 
2.85 

.65 

74LS669 
74LS670 
74 LS 674 
74LS682 
74LS683 

CONNECTO RS 
RS232 MALE 3-25 
RS232 FEMALE 3.75 
RS232 FEMALE 

RIGHT ANGLE 

7430 
7432 
7433 
7437 
7438 

, 19 
.29 
.45 
.<9 
.:29 

74 170 
74172 
74173 
74 174 
74175 

1.65 
5_95 

.75 

.89 

.89 

.95 

.45 
2.95 

.85 

.95 

74C76 
74Ql3 
74<:35 
74Cll6 
NC89 

74LS54 
74LS55 
74L563 

.3 5 

.JS 
1.25 

74LS157 
74LS158 
74LS 160 

.75 

.75 
_go 

74LS266 
74 LS 273 
74LS275 

.55 
1.65 
3 .35 

74LS6B4 
74LS685 
74LS688 

RS232 HOOD 
S-IOOST 
S-100 WW 

7440 
7442 
7443 

' 19 
,49 
.65 

74176 
74 177 
74178 

.89 

.75 
1.15 

1.25 
.75 
-85 

74C9() 
74C93 
740,JS 

74LS73 .40 74 LS 161 .95 74 L5279 .55 74L5689 7444 .69 74179 1.75 .85 74C107 
74LSH .45 74l51 62 .95 74LS280 1 .98 74LS7BJ 7445 .69 74180 .75 .95 74C150 5.75 
74LS7S .50 74LS163 .95 74 L5283 1.00 B1 LS95 7446 .59 74181 2.25 .ll5 74C151 2-25 
74L576 .40 7•LS164 .95 74LS290 1.25 BILS96 7447 .69 74182 .75 4049 ..55 74 C154 3-25 
74LS78 
7"LS83 
74 LS85 

.50 
,75 

1.15 

74LS165 
74LS166 
74LS1 68 

.95 
2.40 
1.75 

74 L529J 
74 LS295 
74LS298 

l.85 
I .OS 
1.20 

Bl L$97 
Bl LS98 
25 LS252 1 

7448 
7450 
7451 

.69 

.19 

.23 

74 184 
74185 
74186 

2 .00 
2 .00 

18 .50 

4050 
4051 
•nsJ 

.55 

..95 

.95 

74C157 
74C180 
74C16l 

1.75 
2..00 
2-00 

25LS2569 7453 .23 74190 1.15 4~ 1.45 74C162 2.00 
7454 .23 74 191 l .15 4066 .75 7<C163 2.00 
NGO .23 74 192 .79 4068 .40 74C164 2.00 
7470 .JS 74 193 .79 4069 .35 74C16S 2.00 

Prices Slashed! 
74500 

H72 
7473 
7474 

.29 

.34 

.35 

.49 

74194 
74 195 
74 196 
74197 

.85 

.85 
4070 
4071 
4072 
4073 

.35 
.30 
.JO 
.JO 

74C173 
74C174 
74C175 
74C192 

2.00 
2.25 
2.25 
2.2S 

.32 745163 .35 74198 4075 .30 74C193 2.25 

.35 745168 .59 74199 4076 .95 74C195 2.25 
.35 
.35 
.35 
.JS 
.40 
.35 

745159 
74$174 
745175 
745181 
74S 182 
74$188 

1.10 
.95 
.SO 
.65 
.35 

4 .95 
.JS 

74221 
74246 
74247 
74248 
74249 
74251 
74259 

4078 
4081 
4082 
4085 
4086 
4093 
4098 

_JO 
.30 
.30 
.95 
.95 
.95 

2-49 

74C200 
740221 
74CJ73 
74C374 
74C901 
74C902 
74C903 

5.75 
2-25 
2-75 
2.75 

.80 

.85 

.8­5 
.35 745 189 .40 74265 4099 1.95 74C905 10.95 
.35 74$194 .50 74273 14409 12.95 74C906 .95 
.35 74S 195 .49 74276 14·110 12.95 74C907 1.00 
.35 74$196 .65 74279 11 .95 74C9()8 2.00 
.35 74$ 197 .SS 74283 12.95 74C909 2-75 
.40 745201 .70 74284 4 ..95 74C910 9.95 

.86 74$225 2.75 74285 .95 74C91 1 10.00 

.85 

.35 

.35 

.40 
,40 
.so 

1.99 

74$240 
74S241 
745244 
745251 
745253 
74$257 
745258 

1-75 
.30 
-45 
.45 
.55 

1.55 
1.20 
.29 

74290 
74293 
74298 
74J51 
74365 
7<1366 
74367 
74368 

.65 
1.95 

.95 

.95 

.95 
1..25 
2.25 
1.55 

74C912 
74C914 
74C915 
74o.l18 
74C92G 
7•o.J21 
74C922 
74C92J 

\0.00 
1.95 
2-00 
2-75 

17,95 
15.95 
5,59 
5.95 

.so 745260 .45 74376 L2S 74C925 6.75 

.so 745274 .55 74390 1.25 74o.l26 7.95 

.50 745275 .45 74393 1.25 74C927 7.9; 

.SS 745280 .45 74425 1.25 74C'.12B 7.'>5 
2.75 745287 .S5 74426 74C9'29 19.95 
1.24 745288 744 90 74C930 19.95 

-45 745289 
.50 745301 
.89 HS373 
.95 705374 
.95 74$381 PN2222 NPN SW ITCH T0 -92 1011.00 
.SS 745387 PN2907 PNPSW ITCH T0-92 1011.25 
.9S 745412 2N2222 NP N SW ITCH TO·IB .25 
.9S 74 $471 2N2 907 PNPSW ITC H T0-18 .25 
.95 745472 2N3055 NPN POWER T0 ·3 .79 
.95 745474 3055 T NPN PO WER T0 ·220 .69 

1.95 745~82 2N3904 NPN SWITCH T0-92 

1.95 74$570 2N3906 NPN SWITCH T0-92 
IN4148 UN914J SW ITCH ING 
IN 4004 RECT IFIER 
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• • • • VOLTAGE 
LMJ01 
LM301H 
LM307 
LM308 
LM308H 
LM309H 
LM309 K 

.34 

.79 

.45 

. ~ 
1.15 
1.9S 
1.49 

LMJSOK 
LM3SOT 
LM358 
LM3S9 
LM376 
LM3 77 
LM J78 

5.60 
4.60 
.98 

1.79 
3.75 
2.29 
2.50 

NE570 
NE571 
NE592 
LM703 
LM709 
LM710 
LM711 

4.75 
J.95 
2.75 
.89 
.59 
.75 
.79 

LM1800 
LM18 12 
LM1815 
LM1818 
LM 1820 
LM1830 
lM1871 

2.99 
8 .25 
5.20 
2.90 
3.50 
3.50 
5.49 

CA 3010 
CA 3013 
CA 3023 
CA 3035 
CA 3039 
CA 3046 
CA 3053 
CA 3059 

.99 
2.00 
2.75 
2.49 
1.29 
1.25 
1.4S 
2.90 

CA 308 1 
CA 3082 
CA 3083 
CA 3086 
CA 3089 
CA 3096 
CA 3130 
CA 3140 

REGULATORS 
.89 7905T 
.B9 7908T 
.89 79 12T 
.89 791S T 
.89 7924T 

LM310 
LMJ1J 
lM311H 
LM312H 
LM317K 

1.75 
.64 
.89 

1.75 
3.95 

LM379 
LM380 
LM380N-8 
LM38 1 
LM382 

4.50 
1.29 
1.1 0 
1,60 
1.60 

LM723 
LM723H 
LM733 
LM741N·8 
LM741N-14 

.49 

.SS 

.98 

.35 

.35 

LM1872 
LM1877 
LM 18B9 
LMl896 
LM2877 

5.49 
3.2S 
2.49 
1.75 
2.05 

CA 3060 
CA 3065 
CA 3080 

2.90 
1.75 
1.10 

CA 3146 
CA 3160 
CA 3401 
CA 3600 

1.39 
1.39 
1.39 
1.39 

7905K 
7912K 
791SK 
7924K 

LMJ17T 
LM318 

1.95 
1.49 

LM383 
LM3 84 

1.95 
1.95 

LM741H 
LM747 

.40 

.79 
LM2878 
lM2900 

2.25 
.es Tl .69 

.69 
79LOS 
79L 12 

LMJ18H 1.59 LM386 1.50 LM748 .59 LM2901 I.DO TUM 4.20 75365 .69 79L1 s 
lM319H 1.25 
LM319 1.25 
LM320 {o.ee 7000) 

lM387 
LM389 
LM390 

1AO 
1.35 
1.95 

LM1014 
LM1303 
LM1304 

2.75 
1.95 
l.19 

lM3900 
LM3905 
LM3909 

.59 
1.25 
.98 

TL496 
TL497 
75107 

1.65 
3.25 
1.49 

75450 
75451 
75452 

9.95 
9.95 

LM J23K 
UA78S40 

LM322 1.65 LM392 .69 LM1305 1.49 LM3911 2.25 75110 1.95 75453 T - T0-220 K - T0-3 
LM323K 4.95 Lld394H 4,60 LM1307 .85 LM3914 3.95 75150 1.95 7545~ L " T0·92 
LMJ24 .59 LM399H 5.00 LM1 310 2.90 LM3915 J .95 75154 1.95 75491 
LM329 
LM33 1 
lMJ34 

.69 
3.95 
1.30 

NE531 
NE536 
NE555 

3.75 
6.00 

.39 

MC1 3JO 
MC1349 
MC1350 

1.89 
1.89 
1.29 

LM39 16 
MC4024 
MC4044 

3.95 
3.95 
u o 

75188 
75189 

1.25 
1.25 

75492 
75493 
75494 ,. 

LM335 1.40 NE556 .69 MC1358 1.79 RC4136 1.25 
LM336 
LMJ37K 

1.75 
3.95 

NE558 
NE561 

1.SO 
19.95 

LM14U 
LM 145B 

1.59 
.69 

RC4 151 
LM4250 

3.95 
1.75 Bl FET 

LM337T 2.95 NE562 6.00 LM1 488 .99 LM4500 3.25 TL071 .79 1: · 
LMJJBK 
LM339 

6.95 
.99 

NE564 
LMSBS 

J.95 
.99 

LM1489 
LM1496 

.99 

.as 
LM1JOBO 
LM13600 

1.29 
1.49 

TL072 
TL074 

1.19 
2.19 .. 

LM340(o.ee 7800) LM566 
LM348 1.20 LM567 . . 

1,49 
1.29 

LM1558H 

. ' 

3.10 LM13700 1.49 TL081 
TL082 
Tl083 

.79 
1.19 
1.19 

" I 
I 

• I 
HOURS: 

MON.-FRI. 9-5, SAT.11-3 

STOP BY AND 
VISIT OUR 

RETAIL STORE 

"JDR SUPER SPECIALS"· 
MEMORY CLEARANCE 

STATIC 
TMM2016-200NS $595 EA. 

DYNAMIC 
4164-200NS2k x 8 

1k x 1 2102L-450NS 100/$75 
64k x 1 
4k x 1 4027-250NS 

CPU SALE 
8 BIT 

Z-80 CPU 2MHZ 

65021 MHZ 

6809 INT. CLOCK 

s395 (10/ 3.75 EA) 

5595 
c101 5.75 EA> 

S1295 (10/ 11 .25 EA) 

16 BIT 
8086 

BAUD-RATE 
GENERATORS 

MC14411 
1.8432 CRYSTAL 
4702 
2.4576 CRYSTAL 

7.95 
4.95 
8.95 
4.95 

10/ 7.25 

10/7.95 

TRANSISTORS 
PN2222 
2N3904 
2N3906 

1000/ 69.00 
1000/ 69.00 
1000/69.00 

IC SOCKETS 
LOW PROFILE 
SOLDERTAIL 
HIGH RELIABILITY 

DUAL SIDE WIPE STYLE 

100 pcs 1000 pc• 
apin .08 .075 

14 pin .09 .08S 
16 pin .09 .085 
18 pin . 12 .110 
24 pin .20 .150 
40 pin .22 .190 

SALE ENDS SEPTEMBER 30, 1982 

Circle 254 on Inquiry card.582 BYTE So;>tembor 1982 



RIGHT ANGLE RIGHT ANGLE RIBBON RIBBONRIBBONDESCRI PTION SOLDER HEADER WW HEADER SOLDER HEADER WW HEADER HEADER SOCKET H EADER EDGE CARD 
ORDER BY ID Hxx S IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx IDExx 

CONTACTS 10 1.20 1.20 1.aa2.60 2.60 3.95-
20 1.90 1.90 4 15 4 .15 4.352.75 5.50 
26 2.75 2.75 5.35 5.35 3.50 6 .25 5.00 
34 3.20 6.25 4.50 7.00 6 .053.20 6.25 
40 3.75 3.75 7.35 7.50 7.35 5.40 6.90 
50 4.75 4 .75 9.20 9.:?0 6.50 a.so e.so 

ORDERING INSTRUCTIONS: Insert lhe number o1con1ac1s1n lhe posi11on marked · xx" 011ne · order by' part numbe r listed. Example: A 10 pin ngh1 angle solder style 
he..11der wouLd.)le IOH10SR. 

DESCR IPTION 

ORDER BY 
CONTACTS 9 

15 
25 
37 
50 

SOLDER RIGHT ANGLE 
SOLDER RIBBON CABLE HOODS 

MALE 
DBxxP 

2.oe 
2.69 
3.25 
4 BO 
6.06 

FEMALE 
DBxxS 

2.66 
3.63 
3.75 
7. 11 
9.24 

MALE 
DBxxPR 

4.83 
5.82 
7.44 
9.39 

FEMALE 
DBxx SR 

5.0<1 
6.27 
8.49 

10.95 

MALE 
IDBxxP 

4.00 
6.57 
8.61 
9.30 

FEMALE 
IDBxxS 

5.22 
522 
9.42 

11.50 

BLACK 
HOOD-B 

1.25 

GREY 
HOOD 

2 25 
2.25 
1.25 
2.95 
3.50 

DESCRIPTION 
AUGAT STYLE 
TOOLED ST IC 

SOCKET S 

COMPONENT 
CARRIERS 

RIBBON 
CABLE 

DIP PLUGS 
ORDER BY AUGATu -ST ICCxx IDPxx 

CONTACTS 8 
14 
16 
18 
20 
22 
24 
26 
40 

99 

199 

.65 

.75 

.85 
1.00 
1.25 
l 25 
1.35 
1.50 
2.10 

1-45 

2.50 

4.15 

For o rder ins1ructions see · 10C Connec1ors .. above 

BOOKS - BEST SELLERS 
OSBORNE/ MC GRAW-HILL SYBEX 

Apple 11 users Gwde . . . . . . ... . 14.9S Vo1,1r First Compu;er . . . . . • • • • . 8.95 
CRT Cont1olle1-. Hana book. , •••.• 6.99 The CP/M Honabook •• , ••• , .. , 14.9S 
68000 Assembly L• nguage The PASCAL Handbao~ ... . . . .. 18.95 

1 Mlctoprocos.s.~1 lnH1.rloc1n9c:~s~c·~:,n&u;cie':: : : : : : : : : : ~~:~~ Techmq ues. _.. .. . 

GREY COLOR CO DED 
CONTACTS 10· 10'l'1' 

10 
20 
25 
34 
40 
50 

.50 4.40 83 7.30 

.65 5.70 1.25 11 .00 
75 6.60 I 32 11.60 

.98 8.60 t.65 14.50 
1.32 11 .60 l .92 1680 
1.38 12.10 2.50 22.00 

BEST SELLIN.G OK MACHINE & TOOL PRODUCTS 

ID WRAP 

A SMALL PLASTIC LABEL 
THAT SLIPS OVER A WIRE 

WRAP/UNWRAP/STRIP 
TOOL 

EXTRACTOR TOOLS 
EX-1 14-20 PIN 

WRAP SOCKET THAT LABELS THIS TOOL WILL WRAP, UNWRAP EX-2 24·40 PIN 10.75 
THE PIN NUMBERS ON THE 
WIRE SIDE OF THE SOCKET. 

& STRIP STANDARD 30 GAUGE 
SOLID WIRE WRAP WIRE. THE WIRE DISPENSER 

10/ 1.83 MODIFIED VERVE10N WILL WRAP 
1 'h TURNS OF INSULATION 

CUTS & STRIPS TO ANY LENGTH 
50 FT. SPPOL. CHOICE OF BLUE, 

BEFORE IT WRAPS THE SOLID YELLOW, RED OR WHITE. 
WIRE. 

WSU-30 8.09 TRI-COLOR DISPENSER 
WSU-30M 9.17 50 FT. EACH, RED, BLUE & WHITE 

9.17 
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PS00-1 
P500-3 
PS00-4 

S-100 BUSS 
Bare - No Foi l Pads .... . . 
Horizon tal BUSS ..... .... .. . 
Vertical BUSS . .. ... . .. ... . . . 
Sing le Foil Pads Per Hole . . 
Solder Tai l Edge Connec tor 
Wire Wrap Edge Connector 

APPLE 
Bare - No Foi l Pads .. .. . . . . 
Honzontal BUSS ......... . . 
Sing le Foi l Pads P r Hole . . . 

-.._._-a.___.._____ SOP-ST 50 Pin Edge Connector .. . .. . 

IBM 
IBM-P R BUSS Lines • Pads . . ....... . 

GENERAL PURPOSE 
22/ 44 PIN ( .156" SPACING) 

P441-1 Bare ­ No Foi l Pads . 4.5" x 6" 
P442-1 Bare ­ No Foil Pads . 4.5" x 9"' 10.95 
P441 -3 Ver1ica l BUSS, 4.5" x 6"' ..... 13.95 
P442-3 Verti ca l BUSS. 4.5" x 9" . ... . 
P441 -4 Single Foi l Pads Per Hole, 4.5''x6" 
P442 -4 Single Foi l Pads Per Hole, 4.5"x9" 
44P-ST Solder Ta il Edge Connec tor 
44P-WW Wire Wrap Edge Connector 

36/72 PIN ( .1" SPAC ING) 
Bare ­ No Foil Pads. 4.5" x 6" 
Bare ­ No Foi l Pads. 4.5" x 9" 
Vert ical BUSS, 4.5" x 6" ... . . 
Vertica l BUSS. 4.5" x 9" ... . 
Single Foil Pads Per Hole, 4.5"x6" 
Single Foil Pads Per Hole, 4.S"x9" 
Solder Tail Edge Connecto r 
Wire Wrap Edge Con nector 

POWER SUPPLIES 

/j 
.ii 

~ '( - --­-. '--~<. 
• l. ,. • 

·~ . 
-­ ,,. W' -

MODEL 1 
OPEN FRA ME STYL E 

MANUFACTURED BY SIGMA 
+5 VOLT 4 AMP 

MODEL 2 53995 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 

+5 VOLT 4 AMP 
12VOLT1AMP 

-12VOLT 1AMP 

FOR SHIPPING PLEASE INCLUDE 5~ 00 FOR UPS GROUND. S13.00 FOR UPS BLUE LABEL 

51/4" 
ATHANA SS SD S OFT ..• • .•. 24.95 
MEMOREX sssoson ..... 26.95 
VERBATIM SSSDSOF1 . •••• 

VERBATIM 10SEC1 10NHARD .. 

8" 

TANDON 

TM100-1 (POR IBM PC) 229.00 
SHUGART 

SA 400l 199.95 

CABINET FOR 5%" 
DISK DRIVE 

*COLOR MATCHES APPLE 
*FITS SHUGART 

SPECIAL ­ 52995 

MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP ­ $14.95 
Over 800 pages ol manufacturers data sheets 
on most commonly used lC's. 
Incl udes· 
.. TTL ­ 74174 LS and 74F 
*CMOS 
" Voltage RegulalOrs 
* Memory ­ RAM. ROM. EPROM 
* CPU's ­ 6800.6500. Z80. 8000. 8085. 8086/B
* MPU support & interlace ­ 6800. 6500. ZBO. 

8200. etc . 

584 BYTE Stpttmber 1982 Circle 255 on inquiry card. 



MasterCard 4116 16K DYNAMIC RAMS2sONS 8/$11Jt~ ~ 

APPLE* II COMPUTER USERS EPSON 
DISK DRIVE s29995 PRINTERS 

Includes metal cabinet MX-80* Color matches Apple
* 35 Tracks/ single side 	 MX-80FT* Includes cable
* Use with Apple 11 Controller 	 MX-100 

CALL FOR PRICE16K RAM CARD $6995 
WE HAVE A PPLE ANO TRS-80

* Upgrade your 48K Apple II to f ul l 64K of RAM. 	 INTERFACE CARDS ANO CABLES 

* Fully software and hardware compat ib le wi th the App le 

language card and microsoft Z80 card.


* Eliminates the need for the Applesoft or Intege r Basic 

ROM card when used in co njunct ion w ith DOS 3.3. 


*Allows you to run App le Fo rtra n o r Pasca l with no 

d ifficulty . 


*Available as bare board , k it , or assembled and tested 

board . · 


BARE PC CARD - $28.00 KIT - $59.95 


COOLING FAN s5995 

* 	Easy Installat io n. 
* 	No modifi cat ion of App le requ ired . 
* Color match es App le. 
* Switch on fron t controls fan , 


computer and monitor. 

* 	Ultr-a-quiet. re l iable fan . 
* Co mpletely eliminates probl ems 


ca used by overh ea ting. 


IBM* PERSONAL COM PUTER USERS 

I . ; , 
,---fl."~· ; .J:I • ._I 

' <. I 

,; j_.J.. 
•"- .. 

MEMORY DUAL SERI AL CAR D DELUXE EX ENDER 
EXPANSION CARD WITH GAME ADAPTER 	 BOARD® 

* 64 K - 192K. * 2 Asynchronous RS232 Serial * For designers . exper imen ters,
* Ful l single-bit e rror correctio n 	 tec hnicians. and se rvice centers.Ports. c ircuitry (ECC) assu res re liab le * 	 Di p switches enable use r to* Game adapter port.memory. isolate any 110 chan nel signal. 

* 	Ful ly IBM compa tible. * Ful ly IBM ha rdware and software 	 * Labeled tes t poin ts fo r all signals. 
compatible. 	 * Rep laces 2 IBM Asynch ronous *	 Al l voltage lines fu sed and

* Highest quali ty PC card . Commun ication Adapter cards. provided w ith LED indi ca tors. 
*	 Price inc ludes: PC card, card * Price includes: PC card. Prom , * Connector exte nds from IBM PC 

gui de, ECC RO M, and manua l Mount ing Bracket and Manua l. chassis to allow easy access. 

BARE PC CARD $120.00 BARE PC CARD $60.00 	 KIT $80.00 

Circ le 255 on inquiry card. 



J'ru•.i• labrJH !at' Ca!Llor.t.la Dl11 uaJ II. Cll'I• cl 
t!M ~-, r•t:p•C'!fd rrod•c •n car m,.p1.uc "'~.. 
E..ah 4'!f•lli"u• ,. unlU•<I dor...bl• '9tt:l •lt) •1 "O 
u-w; li.... ro l.llllllH 'r • .ra~ k.11 m•dU l.t h1 r•Ch .!!•• 

111a l.J 111U1111h.t::tutt111 •Ull • l'Tl llfo-rtrd ~~­!.Q!• .. 
AILd c~•-H. • FJ u •1c !&bury CH• LI 1ne.~oJ• 
~i.1h ~,., bo 11: or 111 1~•110. l:!>ID · CU~01k l 0' 
f"lt:U• •f• .. tt'I' c.(:mpu~r OT l'" f7"1lt'"t'd 4t'Clon. 

Your Ctiolce 
SCOTCH 

MEMOREX 
VERBATIM 

16 Sector 

744-16 

3405 
525·01 525·1 0 NA 
104/1 107/1 NA 

Singlt Slcle Double Den$~Y 

I104/10 I101110 I NA 
Doubk! Slcle Doub" Densny 

745·0 745·10 
104/20 , 07/20 

204/20 NA 

745­16 
NA 

NA 

EIGHT INCH llSKETTES 

' 26.50 
26.50 
26.50 

39.50 

I 45.oo I 

42.50 
49.50 

59.50 

S..gil Sidi S~ D11t1ty ~ Side 0.ublo Dlody 

SCOTCH 740·0 29.5D 
MEMOREX 3060 29.50 

3740/ 1 39.50 
n.:rtr Two Sutor 

740·32 29.50 
·: ~ tt 

""",. 

SCOTCH 741-0 39.0D 

MEMOREX 3090 35.00 
OYSAH 3740/D 57.50 

O.ullle lido O.ubl• Otnotty 

SCOTCH 743·0 47.50 
MEMOREX 3114 39.50 
OYSAN 3740/2D 65.00 

AVERY 
LABELS 

$14~5 

2732 EPROM 
SALE $7.95 

DYNAMIC MEMORY 

Ul6-1~~ .. 
'116-~l.S\. 
06'-1!.Qni6-h J.Jp.. l;'$Hlt-tlll 
.C~ l!li!M &H, liHH Ins! i'~ 1r'11:' h 
• tg.t :ttru.&O;Jjp...,. nt11\le;,l'I 
•1~1.Xlm' llf""Ji~i< r•""(r, 

Ill U•,., 
"' ·is H5 

UI ,;s 

'"" us 
"" "' alt,.,. IJ'IO'tQ 

,.,. 
"' '",., 
61$,., 

STATIC MEMORY 
llllll-~11 
2U.02~ 1\ 
lH1~;>1 
''-":r.<b!. ., 
l11"4...'1lri1 •• 
~1$(1r11. b 
~ ·!()i::nh 
~l....XO.U l• 
-61&-f'Jl flOn11~ .. lC ~ 
Ol&-'N ~l~\1-l p­
S.tVl:i'\fli l (tn1!filUpt1 

T lilt? .C ~1 "' 
2'/0&-AS0-3 !ii 
17Hrl~116& 
i'1UiTU$-~ns 19 ti H•fttu;lt 
~H.. ~_,,J!l 
11lZ·~lti.. 
l1r~IS:• 
l!Jl.(~4 IE• 
1~f.l .. 
11lll-•~11h 

EPROMS 

"' '" I I> 

" '" .. 
ltl '"' J21 

1!0 r~ .., 
100 OIS •"'!<IS '"" '"' ,,. )g; rn 
•!O "' l1$ 

"' 
,.. 121 

!Ill 115 '" l!O I "" 6111 ... "' ''"' ' '"' ll!l> 1HS '"'' t#ll 11)1 ~·~..,II 

ISO-BAR 
Noise Filter 

'"""· " ~,,.,;,cq. "' •~"""'"' " ·•"' $4995
'~"H•• ru't1•"••1't i•...., • •<1• .. l l· ~··•I ,,..,,, 
i.v • l•otu. n .lur., or.ii 111 Hf p.11 •r U•••· fiSl'-t)I lllu • 

SWITCHES 
llU" li'AUCI O~ 

,........... ·~· 
~ •• . 1 t. 
~ • I'll • iJ 
! I ll\ ,,l 

: ~ I. I ll " 

i- I QO . l:i -. • rUll4"1t "~rt• 
1..,, ••1.d..iu.:~ ro-.. P.lll 
lrn • •~ •Irr w r 'f• lTO '.1., U) 
:a.ULri• IU•JleL ~BO &,\() 
iiull ll\• 1t1 °1i:d. 'J.t,. \,l, 
SJUUI• I .Uu~r . t 'I) L.H 

.:u Cr.1tr1 1,-1.,..i..u-H 

JO• 
1-:i. ·~ 

I.Yo! 
4.0:1 ...... ,. 

2'1 41 Kl~. L..-lt' l.1Q :. 11 
If ;i DLtL~.a! Cn:..:p ISIT -..B ) ·,o 

~~~: ~~!~~.r~r.&·:~ ::~ :: : ~ 
n1•• i.t..1:1 U::.Q\1,1\l :(IQ l,11\ 

:~;TGG IV1TUJ c :itcrri •.oo.rt1 
Lo• Pronlw v. 1,...,. ·J.r.19 
ca!J1 190• ••rh tCO• 
1.11> t-.~ 1.,. Ill 
, to .t1, .n .~ l 
,t J .H .)0 .H 

.a ... . u 
H .IU ,J1 
iO 1,10 J." 

b "'"·''· .. ,,.,. 
I ~· 1'101 '"'''~ 11•1 6

,_i; 111.11 ·n.,,.,!'"'" 1.J!l LH 
':'V "fllH fl0:,11'1 I ,i•1 l.t't 
ll't ':'IOd n•ill. LU I. h l II 
111 t..:o' .tf":t'I ,......1 I 11 t. (I\ 

D 

... ....,.... 
«t...~. .. .?i 
I·I{:.-.-.................? oJ 

IOlllJ 

'" -~· ,o.;• ;- ... 
111 •I' ,,, au.o ll.4 t> fl.lO 
ll l:llJiFt1r1 ).::') '·"' 2.VQ 
llL h1,.1o1 l .'\O 1. u l.l'"' 
t1i\l' I' "ldl' ::.n ;:"," : .oo 
UAl'~""'"...i," l.f!o UI) J',UQ 

UJi ho,. ..1 :n• '·"' l.H S.JO 

mn.. ~·rr":t" :.~ : . .u :..H 
Ctlll'!.5 r..r.aJ~ 1.n J,I) ),1n 

U l l h:~JI\• l -~!I 1.H 1.0~ 

UCJlP 1t16l• ,,,0 '·°" .11.-:0 
ocns•..n ale <.DO l.H "'° l:"C '°""'<"..)':I I ' J;i'I '·"'° 1.H 
LllJ~O.. •~.a: .. .>-0 ,.1? '"t>IJ"..051 • .-..i. t.40 1.60 

...,. 
11 IJW~ w4:'}•;.t1J ;. 10 2.IU 

NEW 
OLIVETTI 801 

* OLIVffil 801 single 

* OLI VETII 802 /851 double 

SHUGART 801 / R single 

SHUGART 651 / R double 

OUME DATA TRACK 8 double 

ON E TWO 
1319 309 

425 419 

395 385 

525 495 

525 495 
* The 8" Olrvonl drives are af)l'ox. 'h"' wider 1han 1he ShU!lar1s. 

Five Inch Disk Drives -­ -
OLIVETII 501/400 single 199 185 175 

OLIVETTI 5021451 double 235 225 215 

Upon request, all drtves are supplied with power 
connectors and one manual pe.r order. 

2JO voh S OJL.~. 

Two Olivetti 801 disk drives whh power $U pply, 4" exhauSl Ian 
e11mple1e In dual enclosu1' with al necessary pawtr cablts. 
Docu mentatkm Included. 50 lbl. CAL­28 01 

Signal cable add ' 35.00 WCA­6500 

Same: as .lbove ~ Wttf'I.: 

S ug1~ aD1A MSOlaO l '1195 
Shugu!UU MSOlUl 1450 

SPECIAL 

$89 
Volumn Prlclnc 
Upon Request 

Seagate Compatable 
7.5 MEGABYTE 

Winchester Hard Disk Drive 
we bl'llt price d 1hl1. 10 bw UH1 tt.e m1llufutmr ~• 11.kld nO'I 'a as.e 

I N bti1•d "'"" ln a r ldY tl1lshg. 
Wld111trr 1U1ndlld Seagau iwua co111pi1 J1ble . Otl n ftl 1 itlo11'1t um11 1po1C'e 

ll I 511" lloppy dbk diltt. C~l-56112 

CONRAC 
MONITOR 

r~~~ 559 



HEATH KIT Hl7 
SUB-SYSTEM 

.. ,.."". ,... ' $239 

SHUGART 
SA·4004 
$995 

14 ~h'* l• ••' t ~Al ·•I U•I <!"• t.•1. 
C •• ,,.. t •' -1•.-i '·"C' • ,, 11 "'I o · • H' • •·• • 
10J;1· 1 J•I l•o·j,,... h ,,,,'""' ' I 

~"'. 4 I I L , 

MICROSWITCH 
ASCII 

KEYBOARD 
DEC 
Q-Buss

s59 
Four Slot 

Ba ckplane 
Assembly 

HALL EFFECT 

Bl KEYS 
.., I • ~ •1 I '•11•• 7 ~ I 1f 1• • •• • • of>\• • 

'"'•" rto '"" ,.- ,. , ..... !•" ,,.,. 11'.i:I 
A 11 '"l•'-l!h 

\!II .. ··"· ' 

PRINTERS 

MATRIX PRINTERS 
C.• • :1t.1iV-llltJl&.c~J·lt1'i ~ ;Ji: .1&;>,t 6H» 
<h·!111lll.t'"i&11i).1•.1t1t415 :r.:f1c1a·1.&J,A in:o 
0• ·!JI.I 5U 11~ 1t t ~,,~, I~ PJo~ Cto:1 "l,f' '~<J 00 
(l 1o •!>lt.1 Mt. u1111 .1. c.1•l!lr­ 1~ rot;"<• n 11 1 JU.!. • ~11' ~ 
~ll"llrl lflClw11n a•~f'llM *"'111 1~1"' 11"1'd[PS M'r &J lr)Cll 
l:"\.D"Ll:i,~t Mtn91.1;i_~..:::1"'C!•"'litJ."l!W1,...1! 

l.f'! l,fl:$'Jr" ~((] 

[p~"Ll\llX "' 1tig'·1;rr.o. r~ :i1;" USl.CJ1(); t.n')) 
lo£C~.;•1•lt1<'45 :-1i:irr ;, ,_,,.. , •,£C~~ .;?'ll.l'J 
t.n.Ct • ff.al.I, fl.>V" ~i)t• • Itel ""Jiil• :·int"" t; 
A01 V~ l:i.' ') 00 

A.•~!" • ~j]'li ·~ Clt'f:! 111111'1 r,r.t:t"U ~OY·fl".11"11 I :'1'100 
h1,U l"t"•u!N~!) •10 H'lfl 1~ .tt:.., & l~ "' r< C.l:t f 

rfl!ltl ';?";re 
01ui;,.,-h !l:Sllll t.i;~ 1-;.tf"! "r.1 ~ , .'\.tt I~ D!H 1!1> 1 ;?'2~00 
,,qa11•n 6.S'):;.1111._1, 95 f'Ri'.l l!S!Cf' ~oY.,00 
P.a• •l'n !S~ w1.a. 15 ;P(J t:S1QS £.}')M 
P1 1•tt:Cl$ :tpnF-R0-2P ~00 
"'"trlr'•o.~t-.-.;.,1:<tt::liit"lr<,XEl---t"•',..,·" 

nr.tXO '!«!,(I 

TERMINALS 

.\l'Pt'<t'I !l••;,r!CJ?'t<!'"l.:''l'f'I !II .~~· '. ' 411',).f. (~~'.( 
A~· ~-.ll"J>tllJJ•tTf I lu•I "11: ~J~l' I• I· ..,,,..,'rt 0.,.lfi 
A-~to [1.11:';1. •In,.,... ~f',..,, ~1!' t .~....,~ '..1'! .LP1 t••t 

~=~:: ~~! ~;"r'~~~ ~;~~· ·~=~:::;J~; ;c···c1•~,'!:1.: ~t: ;~t'J 
Wy"1,•1& ••111; •11·tr" ,.,,1.ilrh• !!,.,.""ht'>: l'l,;i-1\t• 
rl"'oto .:~: }IC(: rt>tll.i110t 111 9!::l 
rr,,,·!~ JIO Pl.n ~nl• ~O:°"! 1~·19·:4" 
r ... , .•,,::i 'l.~ •.. 1,.1 ..:..'~!.-!~••')('•·i: :-: r· "'' ., , •.,, •·.• i:::_, 
rr r . 1Cf!:I ~.O ;·..1;-• c tl'l..1 1: • ~-·"'~ :i r..... 11 .,, t'r1 •,t~·, 

IM! JIO'. ,~ o!(!.lltc.·1~ t •he-Gr~ i;;·~.- 1!1 '.4 )·~· 

.:.~ •"I.' -11 c~•J•n•~!' •'!1 !~J•.! :r11.:n 

.a.~:~'• <r•i:<' -• ,,,, ~·'>':t ,~ • •r. ~: 1,• .r.~ ., ro, 

S•IOO 
BOARDS 

16 err MICROPROCESSOAS 

~: ,. r. •WWlltl'M "l"fl~~!ci<1 

t9'.a~·-··-.;.:rK.., 
:!'-ti:lif: ;,.r••""""Pl""' K~T'<''! • 

~r: ~rl 

n IJlll 1.,,-...,r~,... .. ~-..v,:.,,. ..-1b 

urt,111 - ... o.t•,,•.-,_,_"""ICIC.-• 
SINGLE SOAAO COMPUTERS 

11'-,f.I lf1 r:-1!1:i.eotl a k:'O)$ 
.... S-'1') 

..1v:;.f.AJ .i.c,1'0."-t:J""'"n"''"~ "' l-lll 
'lJ 1oc1 lt'r .. •x·c..,... tw11.·f Hlr.v­

·r ­ ·~ 

8 BIT MICROPnOCESSORS 
':ltJ (~~~l't•~:.11.1: 1 bllu~ 

n~n ,..,.'2... J~1rr!fc ..... Ao 
!:. ..-!."L~'".:il'I ~!o'fl•.,.QiC.~;#f' 

'"" 

l'\3°' 

"C"''lrl'.'"UJI ;.,I) 
v·w ,'I: v~Jt:. . ..,...., s, l ·;,·., 

- ~(IOI" <:"l'J 

l - . • ' 

I i I ~ ., 
,' . \ 

• 11. . =.--". J. 
··~- - - . -­

STATIC MEMORY BOllAOS 
(Li. w ~, ........, . t?l..11~~ 6'• "'"' 

,,,~. 

C.'ITlt :-0!0::.. ' ;:>i• ~~ ,..,.~ , , lll1 
.;gr 11· '-: ·.-11111., •"CA,...,._._,'"°' 

:A~•...:: 
"'!••,; W:~..!•~;o;c."'&bl>("'"-...... ,"..... 
r,.fi"•, 1 "'~..!lllt"'!11...._. ,,,..1....,< 

----.CCS~"t. c, ·•~•"'JC..-~., 11ll IQ •'r' 

DYN AMIC MEMORY HOARDS 
{>LC::.. Ct1~1e-i;,!11:._~:-, -1...__., 

'" S..."St rJ \l:~1~•r'""'lf~~·-1S.!"':i.o ~,•..1""' 
rc.s-:r-'~ u........a~. :$~.~~ 
u •,u('V!\l',.f wuo.;r,....,.,..,'if1.llo"'1=t.l8'.A'l1"'\:lf'U 

11 .10 

INTERFACE BOAJIOS 
It IQ!"CQ""'S a••.:t-..a:rl lr.J 

'°"ietlOf'n Pf.CO rt.;" "''' ~·"•1 ~ nn rr•"I 
rt , P!£O 1i ,~om 

tDS ptrSl!l~Uil."!n IJ!.JtJt\U ._,, ~l.411 IM.-?ecr. I 1!ll00 
~ 11,.,11.> COt.QP 111 ll'lg1a:.t•~i1!1 :i:w APPLE
·~'tr.:.:; ·t.~oo 

u.1~1"".11...,,r.1n,1!0')~4~ v•,1w •1·~ tE.."(ICD 48K Plus
WORD PROCESSING PRINTER S 

MCni~ !'.6 tl'l.J1t\r: l"'•mtf., s•· , 1 0"1,.. MC T?1') ~ )..., 
t.~Ci1'l111'"''"''Y.:·r~a•il•r 1 ,MC~ ~!")00 
~Kl!lol 1~·.lll 1S ' 1~C: ]!. '' 'I~';, CE 
Oll!t"6.":~r;Jl?!c."" ~-'.11°'~t.."t •:o::;oJ $1195 
ou~·-~~<.:1'"'"'06l6JO ::-iom 
Sl"lflil(l)t'Ql\J fi' I !111 ,wtittl;.:NI' clSCMI PlP 'fMOOO 
5,,. t'I COll'l"l ,, 1 <:111 - .. t-ffl ~Ell• ~M rP1S wioo 
Bit'• lliri 11R1"' S.>tllw;;.n 4•"1J . ,,....i e<•""'' 0... -1·11' .ll\ ,,r .i.;:lr r .~ JE.• ::i.;,,1.1
Bl'""" ..C',1\t1 il l··U· 1u•fl11t !<ii.IS r-Qoo 
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,ill OS • :' 4.:;ilt !oo ....rr -~ cN1ln "' 

5P.AJ••• •t f10N•.a.-• JPQn(J' 1 4~ 
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• 

cc-s.:u.:i r·•;-.11"'"'J!·1 r ·• 
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SPECIFICATIO NS 
Regulated 

SS/ DD 5" or 8" up to 4 Drives. 
S·100·12 

Dual 50 Data Cable· $35.00 
Complete 12 Slot 3 
board compu ter with 
Z·BO CPU, 64K Dyn· 
amic Ram, Floppy Disk 
Controller and Disk 
Drives inc luding XOR 64K 
CP/M*. 

Dynam ic Ram with 4116 
Wi th 2 801 Shugart $2250.00 Z·80 Refresh Timing
With 2 85 1Shugart 2500.00 

1/0 Port 40 Bank SelectWith 2 Oume DT8 2450.00 
Less Drives and CP; M• 1350.00 4 Layer Construction 

Cabinet Only 250.00 
All ol the above inc lude Drive Mourlt Plate Plus AC and DC Cables Some 

assembly required. 

S-100 MOD KIT 
by XOR 

For test or systems applica tions. 
Complete S·100 12 Slol Main· 
fram e with Disk Drive Power Supply 
for 4 Drives. 

Unregula ted +SV @ SA 

double sided operation. 
 +BV @ 30 A +24V@ 3A 

SPECIAL ±16V @ 6A -5V@ 1A 
• 4MHZ Z-80A • 3 Parallel Ports INTRODUCTORY 

$199.00 Kit with 6 S-100 Bus ConnectorsOFFER• 64K Dyna mic (8255) 
$255 .00 Assembled and Tested with 12 Bus ConnectorsRam • Steel Tan and $1595.00 

Complo l ~. fead~ 10 auac11 S15.00 AC/DC Drive Cab le Set for 2 Drives • 2 Seria l Porls Charcoal Case 
Termmr-tl and Pr1n1er 


50-19,200 Baud • Includes CP/ M* !Oiiers ends Scpl 30. 19621 
 Dimensions 6" x 1 O" x 18 " - Shipp ing Weight 25 lbs

* * 

S·100·4 
Complete 4 slot S-100 computer. 
Perfect for word process ing, sma ll 
business accounti ng, inventory con­
t ro l. etc. 1.2 megabytes of storage 
capacity on two 8" floppy drives. (Ex· 
pandable to 2.4 megabytes using 

DUAL DRIVE SUBSYSTEMS 


HORIZONTAL 

Assembled and Tested 
With 2 801R Shugart 
With 2 851 R Shugart 

Your Cho ice of 

Dual 8 " Drive Cabinet 
w ith Power Supply, Fan and a ll Cables 

+5 @ 4A • +24V @ 3A • -5V @ 1A 
VERTICAL 

$ 235.00 
975.00 

1225.00 

*Cabi net Only Special/ 
With 2 QUME DT8 
With 4 Tandon TM848· 1 

$ 69 .50 
1195.00 
1995.00 

CABINET 
W ith Power Supply 

fo r MINI 5' o r WINCHESTER 5" 
5V @ 4A • +12V @ 3A • -5V @ 1A 

Assemb led and Tested 
Cabinet Only 
Witt1 2 SA 400 Shugart 
With 2 SA 450 Shugart 
With 2 SA 460 Shugart 

$ 149 .50 
59.50 

595 .00 
850 .00 
950.00 

UNIVERSAL DISK DRIVE S·100 $ ·100 8" FLOPPY DISKS 
POWER SUPPLY 

~ 
..- , 
t: ' 

POWER SUPPLY POWER SUPPLY CARD EXTENDER SS/ OD FOR 
S·100·4 , 5·100·8 

.~ S-100·12 
• .,...tjf,, ­ ~·- - . Fanlaslic bargain for ou1 

$69.95 
For Big Board. Appfe or Aim 65 

+5V 3A 
+ 12V @ .7SOA 
-12V <ill .75GA 
- SV · .50GA 

Olmenston:!i: 4" .11 4~ x 1 1" 

$59.95 
For 2 8 .. or 5" Shugarl 001 Ror 
551 R, Ou me OT·8 wi th OC 

cables for B" 

AC callles !or 2 droves S7 .50 

Oim~nstan~ 4·~ x. 4" x 11 ·· 

$89.50 
+av ,., JOA 
+ 16V ':" 6A 
- 16V . 6°\ 

PC 6"ard Design 
01men~1on:r 5'" :ic 5· x 11-

$12.50 
Kil with all par1s, 

h.1.sed power lines 

Special Customers r 

$29.95 
per pkg of 1O! 

Guaranteed to work 100% 
double densi1y Oil our 
sys1em.1• 

• Ir ft MICRO 
~I. . SALES 

~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~
I 

15381 CHEMICAL LANE * HUNTINGTON BEACH, CA 92649 
* (774) 897-2611* 

XOR Z·80 CPU 

2 Serial /3 Para llel Ports 


On board 2716 PROM 


Z·80 CTC Opt ional 


Sollw a re Baud Ra t e 

Memory Management A 16 · Al 7 


Serial 1/0 Cable 2 Ports $32.00 


$275.00 A/T
XOR OSK 

With WD· 1795 Chip Set. 

$255.00 A/T 


Circle 468 on Inquiry card. 



California • 
Computer 

Systems 
• 2810 CPU 

• 2422 Dsk Cont 

• 2065C 64K 

Only ­ $255.00 

On ly ­ $330.00 

On ly ­ $320.00 
• 2200A Mainframe 

Only ­ $475.00 
• CCS Apple Boards 

Call fo r prices 
• CCS 2200 System 

Tested and Assembled 
Only ­ $1 ,625.00 

*SPECIAL* SPECIAL* SPECIAL* 

CCS SYSTEM 2410 
•FEATURES• 

• OMA Disk Contro lle r 
• 2-Real Time Clocks 
* 2-Serial/1-Paral lel Port 
• Hardware Vectored lnterupts 
• Supports C/PM, MIPM, OASIS 

•"*Comes with C/PM • ** 
only-$2,100.00 

CONTROLLER BOARD FOR 8 " ands ~ 

DRIVES FOR THE Z·89, Z-90, or H-89 
COMPUTERS.. .. 

Comes w/CPM 2.2 on 8 • and 5 • 

\1 If~ MICRO 

• • SALES 
11 EDISON DRIVE * NEW LENOX * ILLINOIS 60451 

CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 

TERMS: Prepayment - C.O.D. up to $100.00 ­ M/ C Visa 
$5.00 Processing and Handling added to each order PLUS 

Shipping Charges. Please allow personal check to clear before shipment. 
1507o Restocking Charge for Non-Defective, Returned Merchandise. 

Prices subject to change without notice. 

rF~ffe\u[UJ~~~~ 
TERMINAL 

• Fea the Touc~ Capac11ance Keyboard 

• &D Key S1andard ASCI I 

S-100-8 
INCLUDING CP/ M 2.2 $ 

ANO WORDST AR" 

PLUS· He• Kcypaa WITH: 8" SS/DD Drives Only $2850.00 
PLUS - 8 Special Funcaon Keys ,. . $ 
PLUS • 20 Screen Ed11tng Keys 5 114 SS/ DD Drives Only 2700.00 

SOROC ype Screen Allribule Set 

• Half lnlen51ty 

COMPUTER 

CAL L FOR 
Q UOTE ON 
DIFF ERENT DR IVE 
OP TI O S 

media .............. On ry $550.00 


ASHTON TATE 
dBASE II ........ .. .... .... $560.00 

DIGITAL RESEARCH 
C BASIC ... .. .... ....... . .. $118.00 

MICRO PRO BMC MONITORS­ • C-ITOH
WORDSTAR .. .. .... ....... $275.00 
 WIGREEN SCREEN .. .. .. . .. $ 95.00 PROWAITER . ... ... . ... $525.00
MAILMERS ... . . .. . ........ $115.00 
 ZENITH VIDEO MONITOR­ • C-ITOH F-10 DATA STAR . . .............. $265.00 
 ZVM .................. . ... $145.00 
 40 CPS . . . . ... .. . ... .. $1 ,500.00 SUPERSORT I . . . . . . ... .. ... $190.00 


AMDEK MONITORS ­ • C-ITOH Comet II .. . .. ... $810.00SPELLSTAR .. ...... .... ... $190.00 

AMDEK Color l ...... . . . . . . . $399.00 132 Column Pr inter 


BASIC 80 .. . . .. ............$290.00 

MICROSOFT 

AMOEK Video 300 ..... .. .. . . $229.00 
 9 x7 Dot Matrix 
w/Green Screen • MPl -BBG . .. ............ $600.00 


FORTRAN 80 ...............$400.00 • EPSON MX 80 . .. ... . ... . . CALL 

COBOL 80 ...... ........... $600.00 DISK DRIVES • EPSON MX 100 . . ...... . . . CALL 


BASIC COMPILER .......... $320.00 


MACRO 80 .. ... .. .... . .... . $165.00 • Anadex 9501 . . ... . ... . $1,235.00 • Shugart 801 's ............ .. $395.00 

SORCIM Graphic Printer • Shugart 851 's ........ . ..... $575.00
PASCAUM ...... ... . .... ... $320.00 
 • OKIDATA• Qume OT-B's . . .. . .......... $540.00
SUPEACALC . ... . . ... ... ... $235.00 82A ... . .... . .. . . ... . . . $465.00• SA 400 .. . . . . . .. .. .. . . ..... $230.00
SUPERSOFT • 83A and 84A . . . . . . .. . .... CALL
• SA 450 .................... $340.00
FORTH ........ . ... . ....... $170.00 


• SA 410 SS 96 TPI ........... . $375.00 
SSS FORTRAN .. ...... ... . . $215.00 

DISK DOCTOR ... . .. ... • .... $85.00 
 • SA 460 OS 96 TPI ....... . ... . $425.00 
 ~SVA/

• TM 100 · 1 ................. $230.00 
C COMPILER .. . ............ $175.00 

Apple 8" Disk Control ler Card • TM 100 · 2 ... ............ . . $340.00 

• ZVX4 Dual Denslty, Sing le &• TM 100 · 3 ....... . ........ . $375.00 


Double Sided - Auto Boot• TM 100 -4 . ...... . .. . . $425.00 

. ..... . . .... . . .. . . . . .. ... . $395.00 

TANDON SLIMLINE 
WE HAVE COMPLETE 

• Disk 2 + 2 Single Density 
• TM 848 · 1 .... ... . . ........ . $480.00 
 Single or Dual Sided LINE OF: Apple II, 
• TM 848 · 2 .... . .......... .. . $550.00 
 .. . ............ . ...... . .. . $300.00 


TRS-80, I BM, and TERMINALS 
Heath/Zenith add on • Adds Regent 20 .. .. .. .. .. . $570.00 

• Televideo 910 . . . . ... . .. . ... $575.00 7'*'Clf [datadrives. • Televldeo 912C . . ....... . .. $665.00
systems 
• Televideo 925C . ..... .. .. .. $740.00 

• Televldeo 950 ... ... .. .. . . .. $950.00
Call For Price! • Ampex Dialog 80 . .. .. . . . .. $895.00CALL FOR PRICES 
• Zen ith Z19 ....... ... . . . . . . $745.00 


Circle 468 on inqu iry card . 
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CDl.l1J It I l'i 
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JE600 
Hexadecimal 
Encoder Kit 

FULL&-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 

Tl\.• J~6 1 0 ASCII l(•vooat d Kl1 Clll'I D• lnttid1C:•d l""'tO 
mon •-nv wmao1.1t.11 svu1m. TPle lf:h com•• c.ornola~• 
w ith • "' ll\IJU•OL..l gr10. k•l'bo9tCI .,,. td\ ....mbl"' 
US2·'•Y•1. 1C' 1. MK.k• b, c;onnK1or, al.ctro"K: cemci-1>­
nenn IM I douol..• IOllCI Pli l"l'l...d w lfl r.io OHIO . T~. 

1ybo110 a.•Mmt>ly t90ulru •5V • 1150mA and - 1'v 
0 10 mA fo f optwnlon . # u n mu. e(J ll1y 1.g•t"l.,-A•• ,,,. 
):215 d'l.ll,...CJ,4r-. , upp., ·~ IClw.Jf .C..M ..t..S.CJI M 'ully 
b l.l ft •l'W.. Two u ..r""'•h ne k..-• Provi ded fo f CAHlom 
1ppUu on.._ C.-p• loitlt. tor UPJl'ef"U.t1~nly al~l\1 ~llillC ­
l•re.. Urilb1t:1•1376 4 40~p l l"I . •n.e.od•r r•tG·Ol"lly M •MOfy 
el'I J,p, OJ.r ~01,1 h o ' ttie:'1'1' c.01'1'\Q.,t lb le wl•h T'"TU OTt. or 
MOS Jo;lc. •rf,.'f'L EHy lnur •..cl"I> w •rh 1 1G•pln dig or 
lB~i;ilrt 9d99 ccinnecror . $11'• 1 J X .. H li. 14 ·-w i1 lh1.··a 

JE610/DTE·AK .'."'.:/,•,•.:~:'.!'~::, ...$124.95 

JE610 Kit ft:J:;:0~.bn4:!'Ct·:~;r::~~· . _$ 79.95 
K62 ~~ K•yti.oud IM.illybond on1v 1 • • ,S 34.95 
DTE-AK 1.-. ""'" ­ l""".irw.:1*"01$ 49.95 

~ JE 
21 ~o;J~8'(i1 A.·~tv~ECY~o't~·o ':t~TtdK~:; 

~ ~C.,, ldH·l?VDCr,oml"caqi~nt SV DC • S9.95 

KEYBOARDS - POWER SUPPLIES 

POWCll SUPf\.Y - &YDC @U AMP, t2YOC @ 1.5 AMP SWUCH INC 
111.-:llli'.l.C. .... Ji~tlftAC.*'•··~ ,.......~........ ...,,,,~ ...... 
~.~1!1:"'..:."-.~l'rDC eU ..... tl'lilC e 1 &Q I ._ ... wtn~·-., 

l'lrl llo. 1'511.IVO . . . $49.95 uch 

SDI IENSLW Regulated Power Supplies 
Sonmsen'• -" c°""in.:tlan (SOC! powo• 1upplloo aro sodeo· 
r8Q\llll9d 1Dlld-<al•t• 5'J&l1m1., dn~ned to proYlde reg. DC 
•olt1gn 11 6 lt¥1l1 (2·28 •lr1ngo~ Thue units ""' ope,..fre.mocl 
on oturdy b~cl: • nodlzod •lumlnum lor excollont moonll<l!J. 
11.Afl.IW· IIVZUIDITAC 1"" e N-Uftl r.... ._.,. I..i.trnm, ...yM' .....-.• .,. 
m:llWlmr1Wll&M. Tt11911 ......11!!111.-...A1...._..Mll ~•ll!IP'Mi,_..al.
'-mA,.1.C.l1m1.._...-....-... 1i.ta,. ..... __... .... 

JE215 Adjustable Dual Power Supply )Jifi~§~~~§g~~~~~~~~~~ 
Gonml DHt1 ip tion: T" • JE2 15 u 1 Ou1I Pc,..r 
Supply w;tn independent 1d1utt1bl~ positiv• Ind ntya· 
tive culpijJ ..1119H. A separ111 tdlu>1m101 !or ' " " 
r;i t the 1.vppli.1:1 prowide thie LJM!r unlimi1ed a11plia1loris 
tor IC currrns -YObag1 rnquir1mrnu. TlH! suppty un 
ti«• b• u"d •• • ;en•rol 111-ourpose •11ilbl1 pc..,111 
lllPPIV. FE ATURES 

• Ad 11..1•'•blt r•oul•util oo.wr 1t.too1 l-. 
POL .Md ~·· 1. 2voc IQ l &VDC.. 

• IPotNt f OuU>\ll l re~h WP~h•) 
SVDC • 1500rnA , HJVOC .. 7$°"9'1A, 
12 'ti CC fil' 5.00mA~ and 
115VDC • 1l5mA. 

~ •!h~· !~~:n~"!~.~!..!eo;~~·= 
• H•n ..1rir.: r-•~ 1•'0' coolln.g­
• 1.EO ..01"1" lndlukO• 
• Prin ted Do.rd Ccruuuc t.10" 
• UOVAC 1"1>1.H 
• S:1 1..: l •"J'" w • 5--1 / Hi ' "L • '2 .' H 

JE21S Ad~ Dull PawarSupply Kit [mllown) .. $24.!16 
lP~ ri.. 1• nol • howA l>t.tt • mJI., tn co1ult\tctlon to ah<N•• 
JE' 200 A·tg.. PO'WW'D Supply K. i 1t!iVOC. 11mpa •• S14..9fi 
JE..205Ad1p1., 9 ..d. Cu11..1£200U-5 .t:9 & ! 12V•• S12.95 
JEll 0 v.,.Pwt. $ply. Kit. 5--t5VOC, 10 1.S."'P· , St 9.95 

~ HP·Display Sale-National 
6082 Serl.. - o.ca Inch ­ 1.s.;m.111 

"" Colar O.s<lll~tlan 
1-3 
~11111.tilt Prla 

50BH05ll Hl l!ll Aod CJ\ · lHO .99 '1$2.49 
504N651 Hi EU R"1 CJ\ · RHO .9'9 41$2.49 
5062·1053 Hi Ell Rod OC • RHD .99 412.49 
SOSHOS& Ht Ell Rod O..rllow~ 1 1\HO .99 4/ S:Z.<9 
504H61iD YeUuw CJ\ · lHO .99 4/ tl.O 
508H61l1 YOllM CA · aHO .99 41S2.49 
5082'1"63 Yellow CC · RHO .99 Cl~ . 49 
SOllN610 Gr NII CA · lHO .99 41 12.49 
503M67 1 Greeo CA · l\HD .99 HS2.49 
508N673 Gren cc· 111!0 .99 41$2.49 
!JllllN676 Gf!lin Ov1111l1# z 1Rf!D .99 4/ ll.49 
!>082·n!>O l!OO Cll • LHO .99 41S1.49 
5082·1151 Rod CA · RHO .99 4J S2.<9 
SllftHl!.6 RICl o-11"" • IRHD ,911 4/S2.49 
~2-776() Rod CC · AHO .99 41$2,49 

c.&.Coni"~ cc.eoma c..i-.. LHC1rllllJt.0....,~1'*'dOec. 

WJJ.H H:UffHGN!& 

-:::~.....-.::~~nl::~. 
~~~.R~11'c:f h~i;~l~l:Jo1n~~f.,~"!o.,~!I~~ 
llONI black sart catt)'l ng case & olloulder strap. Bell 
c;lip (!\ands lree~ Ope1ates on 3AA call baller•• (oot 
Ind.~ Com?<>cl alztr: 3 i .. x 4\"' x t '". WL 6 OL 

Model 2830 ..... .. • .... $29.95 

* SHIPMENT IN 24 HOURS * 
~~~ft,, 6:00 AM to 6:00 PM (PSn ~ 
~.~~~!_ Call: (415) 592·8097 ~..,,-.;:£ 
°"­- JUMPER AND CABLE ASSEMBLIES 

STAN OAAO OIP ~UMP£RS 

11i4•U 
~ ....... s;t• i...tot 

""~'" I "' "'" 
.. -­ ... 

OJ'l~ I UOl)tl ..­ ,,. 
CUl._1 rJA11r)).t .. ....... ..­ "'a.r-.1 l!hlUlll .. -- ,... ... 
~~I t• Cill\411 .. .. 
o.n-t •• 1)11"9.t4 .. .. 
°""'""~ l'.aoi.lW.A .. -­ .. ... 
kit.-! .. -- tr ""...... !RUOI• .. ....... Jr .. 
.... !''"""' .. -- ... .... 
An• ~ ... ..., .. . , .. -­ •r .,. 
°"491,,... t)l•H. 2'1 .. -­ ... ..,, 
G.a.l .J .f'" D~.M .. -­ ... ... 

::: ",.~--·­ .. ,... 
-... • • ~T ILa 
_.._ J~ •t••____ ,. 1/Jt 

Hh-ftl.IU"l.,...MBll•l~t•th!!!m 

Cltlo4' ,_.....,.. Ill' nt WYO -..e'""IOfl 0..... flOI"' 
U'~t:.ill 1<1 A "Ml"~ C.dtod.;l'J. 

IT ANDA"°CA&Ltl ....... .,_...... '-­-· ••.M­....... "­ 1012-U 
,...._ 

m..._-v.... """ 
,.,.,,.. ,......... ..,,...... .tllw, ~ ll>Cl# I DIN ,,..... 

~ '~ ,..... 

Muffin - Fan 
• IQSdm hff' air ceJh·ery
• 4 se-· sq. • .50· depth 
• 10 y•s. cont du ty 01 ro·c 
• lmpea:an<:o orotecuto, 

um1> lcn1• t a ro·c 
• 115V 5Ql00Hl 1•W 
MU2A t ·U f:=:.! 
MU'2A1 ·-N N.. 

W t 170.! 
$ 1.95 ... 
$12..9511. 

~ - '"" ­ CDMl'UIEB GAAOECAPACmlilS ­ ~ ""'..., 

~ 

I1 Chip - 37 Mlnu111 I 
er..... 21\\11, :nu. '1'l2. 110... :t5-11. 2$.11 tM4. ~,,,.,.,\IP 10 I Cftlpt. 
• ltnl!"ll ,, l'lllil'lllU• ~ l ~Ip hil )1 intriuktl. M.•l"'-ln:11 GOn_..1.nJ U potml 
dl•L1nc;1 ol on• lnGh.. Spt<il•t conOUCtf:.. • fiYm llnu *llrnin• l:H •la.Uc: 
tM.lll~p.. B•Wn u l•,,, Jock IG JM"l,. I UV• 1petouf9.. Comp.Kl ­ only 
l..00' • J..10"' :t60 ". Comotit•• • l.1 n MtdlflO 111~ for I~ 

UVS·HEL Replacement Bulb ..... •' 16.95 

DE-4 UV.EPROM Eraser ....S79.95 

+ 5 VOLTS TO -9 VOLTS 
tt'(lul, .. ~. Oi..r;..it,..qv~leGI. :D'!'IA.. 
P1W!ll(IC;tft:v1 \ ~l't.1itll) 

OC10 . . . . • . S2.95 ea. <>< 2/$'4.ll!. 

Wall Transformers 
AC and DC Types 

(il\ MOTOROLA AM/FM Stereo
D Push Button Car Radio 

$10.00 Minimum Ordu - U.S. Fund• Only Sp11c St>e•t. - 25c """h 
C•l.lloml1 Rnldonl• Add 6 Yi% So.la• Tn S111nd &8c Po•t•g• lor your 
Pootau• - Add S% plu1Si .SO1n~Lr11n.. FREE 1UB2 JAMECO CATAlOQ 

sen~nro~ro11.fJOJJtnr sa:oJ•Fm!1er! ec s.~{ ~g•. 1 Pr1..., 1c1::h: i 

FOi\ Y'Oil.UWAGDll &aJl.OCOO.. RAllBlT. A.1/.fJll 5QOOo AKO FOXa~•"~" 	 r-~~· o1oeo1111to 	 •-...{	 0 1
~th~ ~n.u..anoe~ 11'1 MJati~ 

"""°""~inm·~~·-..0--•.1.l•pui*"l &gr..0 ~ 	0 .... ~I.a~ i liMd!I kit ,_.,vp. lo'.!d. ... lnnNI::'°" Mlrul.lm 
tot *HJ -.i.-a..00n. Cirlt-w1 dlrn.: 1"'W I , ~ ·-11 ' l )'r ' L1355 SHOREWAY ROAD, BELMONT, CA 94002 

01112 PHONE ORDERS WELCOME - (415} 592-lU191 Model 5VW3901 ....... . $49.95 

Circle 252 on Inquiry card. 	 BYTE September l98Z 591 

http:Mlrul.lm


Build a Better Computer 

Save Over $800.00 on a Powerful Board Set 


Full IEEE 696 S-1 00 signal compl iance, 4 MHz Z-BOA CPU, extended addressi ng, 64K of high-speed low-power 

stat ic RAM , two RS-232 asynch ronous serial 1/0 ports, three parallel 1/0 ports, software programmable timer, 
double density disk controller, CP/ M 2.2. system mon itor/bios/ boot firmware in ROM , complete manual set. Th is 

special package contains SSM Microcompu ter's CB- 2, 1/ 0 -5. MB64, and Jade Computer's Double-0 boards. All 

necessary firmware and software is incl uded. 


The manufacturer's list price on th is package is over s2100.oo .. .... .... . . 


JADE Computer 
Double-D 

Our Best Selling Disk Controller 

JEEE 696 S-100 bus 

• 	 Reads and writes single or double density 

• 	 Densily Is soflware selectable 

• 	 CP/M 2.2 compatible 1n single or double densily 

• 	 Controls up to four Sy," or 8" . sing le 

or double-sided drives 


• 	 Single or double-sided drives may be mixed 

in the same system 


• 	 On -board Z-80A to assure rel iable operation 

• 	 EIA level serial printer inlerface on board. 

baud rates to 9600 (perfect for despool1ng 

operations) 


• 	 2K of RAM on-board 

• 	 Uses IBM standard formats 

• 	 Designed to meet IEEE signal disciplines 

• 	 Works with 8080, 8085. and Z-80 CPU 's 

• 	 Software programmable head stepping ra tes 

• 	 4- layer PC board with internal power and 

ground planes provides very stable. 

low-noise operation. 


The Jade Double-D Is the state-of-the-art for double 
density disk controllers boards. The on-board Z­
SOA ru ns simultaneously with and transparent to the 
S-100 bus. All cri t ical liming is handled on-board . 
data transfers are fully buffered by sector In the on­
board memory, two levels of inte rrupts are 
Implemented on the Z-BOA, and a wait state 
generator is used lo synchronize the on-board 
proces.sor to the disk transfer rate. The host system 
need only transfer commands and data through a 
block of on-board static memory, wh ich can be 
accessed from the bus. This architecture provides a 
high degree of timing independence from the host 
system and extremely fast dala transfer rates . Also. 
since the disk controller program is contained In the 
on-board RAM , the Double-D's operational 
characterist ics are redefinabl e at any time du ring 
system operation. 

The Double-O's speed. versatlli ty. and rellabillty are 
unsurpassed by any olher S-100 disk controlle r 
available on the market today. 

The Double-0 is completely and professionally 
documented with both a ha rdware and software 
manual. The board is available assembled and 
tes ted, as a kit , or as a bare board (the software 
manual Is not included with the bare boa rd) . We 
suggesl you order the Double-D as an assembled 
and tested unit unless you are an experienced kit 
builder. 

Bare board ...... . . . ... .. ... $59.95 
Kit .. . . ....... . ....... • . , . . $299.95 


100·1200A A & T for 8" .............. . $324.95 

SFC-S8001200E DD boot PROM . . ...... . $20.00 
SFC-59002001F CP/M 2.2 for DD ........ $99.9-5 


SSM Microcomputer 
CB-2 

Powerful Z-80A S-100 CPU 

e 	 Z·SOA CPU board 

• 	 IEEE 696 S-100 signals 

• 	 2 or 4 MHi switch selectable 

• 	 Provision for on-board EPROM or RAM , 2716, 
2732, o r HM6116 

• 	 Dip switch addressing on any 2K or 4K boundry 

• 	 One wait state added 

• 	 Extended addressing 

• 	 Power on/ reset lirmware jump 

• 	 Run/stop and si ngle step switches 

• 	 Jumper selectable MWRITE signa l 

• 	 Al l li nes buffered 

The CB-2 Z-SOA CPU board opertaes at 2 or 4 MHi 
by DIP switch select ion and Includes two sockets 
for 2716 or2732 EPROMsorHM6116 2K RAM chips. 

Memory sockets can be disabled. Separate 
run/ stop and sing le step switches allow system 
evaluation without the use or a tront panel. 

The CB-2 also features MWRITE for use with or 
without a front panel , firmware vector jump, and an 
output port to control 6 extended addressing lines 
allowing use of more than 65K of memory . 

CPU·30300K Kit with manual .. . . . .. . . . $229.95 
CPU-30300A A & T with manual . . . .. . . . $274.95 

SSM Microcomputer 
1/0-5 

2 Serial, 3 Parallel, S-100 1/0 

• 	 IEEE 696 S-100 signal discipline 

• 	 Two RS-232 asynchronous serial porls 

• 	 Three parallel ports 

• 	 Independent se rial baud rates from 110 to 
19.200 

• 	 So ftware-progammable timer for rea l-time or 
multi-user applications. 

The 1/0-5 is the latest in a long line of S-100 
interlace boards from SSM. The 1/0-5 is a two 
seria l, three parallel port interface board. The 
parallel ports provide a total of 32 bits. supporting 
various 110 configurations such as a 16-blt software 
programmable bi-di rectional interface and two 8-bit 
Interfaces. One B-bil Interface supports direct 
connection to Ce ntron ics compatible printers. The 
other provides 8-bits of parallel input fo r such 
devices as keyboards . 

Not only does the 1/0-5 give you five (5) interfaces 
on one board bul it also has a soltware­
programmable timer for even greater versatility. 

101-1015A A & T .. .. .. .. . ... . .. ....... $289.95 


Jade's Package Price only 5119s.oo 

SSM Microcomputer 
MB64 

8 or 16 Bit 64K Static RAM Board 

• 	 Meets IEEE 696/S-1 00 standa rds 

• 	 Configured as two 32K byte blocks 

• 	 Operates without wait states up to 6 MHz with 
B-bit processor, and up to 12 MHz wilh 
16-bit processor 

• 	 Up to SK of 271 6 EPROMS can be subst ituted 
for RAM 

• 	 Provision for baltery backup 

• 	 Extremely low power consumption 

• 	 Less tha n 35 ma in stand-by mode 

• 	 Can be used with Cromemco, North Star. 

Vector Graphics. Dynabyle. and others 


• 	 Can be used to support multi-user appl ications 

• 	 24-bi\ ex tended addressing 

• 	 Memory can be disabled in 2K Increments 

• 	 Supports 10 port switching of eight banks of 
64K bytes each to extend memory of 8- bl t 
system to 512 K bytes 

• LEDs Indicate which 32K bank is in use. 

SSM 's M864 is a fast , reliab le. low-cost 64 K static 
memory board for your S-100 computer. It uses 
stale-of-the-art RAM technology to bring you the 
highest quali ty avai lable. ll's low powe r RAM 
generates less heat to give you RAM with inc reased 
product li fe, which in turn gives you belier overal l 
system rel iability. 

MEM-64300A A & T .. . ................ $499.95 

SSM Microcomputer 
1/0-8 

Eight Serial 1/0 Ports 

• 	 Support for mult i-user applications 

• 	 IEEE 696 and S-100 compatible 

• 	 LED indicators monitor send/receive activity on 
each port 

• 	 Crystal contro lled, individually progammabJe 
baud rates on each serial port rang ing l rom 
11 O to 19,200 baud 

• 	 Interrupt circuitry provides a variety of interrupt 
modes 

• 	 Timer function provides masler interrupt for real 
time appl icat ions 

SS M's 1/0 -B is state-of-the-art interlace technology 
that gives you eight (8) software programmable 
serial ports on just one board , minimizing the 
number of boards required for higher performance 
and mu lt i-user systems. And. if 8 po rts aren' t 
enough, yo u can use mu ltiple 1/0 -S"s within a single 
system. This Is real Port Power! 

101-1018A A & T . . ....... . . . .......... $469.95 


http:5119s.oo
http:s2100.oo
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Printers on Sale 
NEW EPSONS with GRAFTRAX-plus 

MX- 80 with GRAFTRAX-plu11 801132 column, BO CPS. 

ad/us/ablo pm feed. parallel in rerloco. 

l"RM·28()80 MX-80 w/ GRAFTRAX -plus .. _.. __ $449.95 


MX-BOFT wllh GRAFTRAX-plua samo as MX-80 wlrh 

friction feed and pin feed. 

PRM-29()82 MX-IJIJFT w/GRAFTRAX-plus ....... $539.95 


MX-100 with GRAFTRA.X·plus 1321232 column, 

coaesponcfonco quallry. up to 15" paper. friction !Bod & 


PRA·27()86 IEEE 488 ca1d ...... . ..... . ..... .. . . . $59.95 
PRA-27067 TRS-80 cable . . ...... . . . . .. .. ... . .. $24.95 
PRA-27097 GRAl'TRAX-plus 1W • . $59.95 
PRA-27197 GRAFTRAX -plus 100 .. .. S64.95 
PAA-27090 MX-80, FT print head • . . . .. ••. .. .. . $44 .95 
PRA-27190 M X-100 prmr head __ . . . $49.95 
PRA-270~3 M X-80 ribbon cart. _. $13.95 
PRA·27101 MX· IOO ribbon only ... . .......... .. _. $9.95 

BETTER THAN EPSON ! - Okldata 

Micro/Ina 82A 801132 column, 120 CPS. 9 • 9 dor mar"" 
lricrion teed, pin toed, ad/uslablo trnctor food (oplJOnal). 
handles 4 pall fo1ms up 10 9.5" w1do. roar & /Joi/om fooa. 
paper 1oa1 bar. 100% duty cycle/200,DDO.OOO cnaractor prinl 
hood, bi·dlrecliona // logic $Oeking. bolh Hrlal & p11ntllel 
lnlerllc.. lncludod, Iron I panel • wllch & pr091am conrrol ol 
PO d11farenl torm ffmgths.. u.sa.s mexpensive spoor type 
ribbons, douoro width & condensed cnaracrers, true lower 
cuo doscendors cS g1aphics 
PAM-43082 F11·c11on cS pin feer1 • . . . . . . . . . . . . $479.95 

Mlcrollne 83A 1321232 c.olurmi. no CPS. forms up ·o IS " 
wide, romovnllle tractor. plus all the foa lulOS o/ tho 82A. 
PAM·4-3G83 wi'rh FREE tractor ......... .. ...... . st99.95 

Mlcrollne 84 1321232 column. H1-spoed 200 CPS. le·// do1 
grap/Jics built m. plus all Iha fo•luros o f tho 83A . 
PllM-43064 Contronics parallel . . . . $1099.95 
PAM-430&5 Serial wllh 2K bu /tor .. .. , .... .. .. . $1149.95 

PllA-27081 Apple card . . . .. .. ... .. .. .. . ........ . $39.95 
PllA-27082 Apple Citble ..... . .. .. ... . .......... . $19.95 
PRA-27067 TRS -80 cab/a .. . . $24.95 
PRA-43031 2K hi speoa •or/al card • .. .. $99.95 
PRA-43082 Hl-ros graphics ROI.Ii 8.2A .. . $49.95 
PRA-'30S3 Hi-graphic$ ROM$ BJA • .. •.. . S49.95 
PFIA-43038 T1ac1or option /or 82A . __ . _ $49.95 
PRA-43080 E•tra ribbons pkg. ol 2 .. · ----· $9.95 

8023 DOT MATRIX - NEC 
100 CPS, prnpoflional spacing, h1 ·1osolulion grnplllC$, 

corresp0ndenco qualiry printing, b l·dlr1tcrional rractor & 

lricrion feed. 

NEC·8023A 8023 pi>rallel $499.95 

NEC-8023-01 8023 ribbon $11.95 


TP-1 LETTER QUALITY - SCM 
12 CPS daisy whosl ptlntot /tom Smith Corona _ 
PR0·45101 Conrronics parallel . .. •. . . . .. . .. . .. . Se.48.95 
PR0-45102 RS·232C ssrlo/ ...........•..• . .. •. . SM8.95 

LETTER QUALITY PRINTER - Jade 
U• os sranaord da1Sy whoels and ribbon carrr ldgos. 16 CPS 
bl·drreclrona/ printing. semi·au1omar1c paper toaaor (ornglo 
shMI 01 Jan /old), 1011211 5 pitch. up ro Hi" paper, Dulff·in 
no iso supp10.sslon covor. 
PAD· 11001 Conlronics parsrtol • . . . . . . . . . . . . $899.95 
PRD-11002 RS·232C •oriol model .............. $969.95 
PRA-11000 Tractor Option . . . $169.95 

STARWRITER F-10 - C. lloh 
Now 40 CPS daisy wnoor printer with ru111s· csrriago, us&S 
s1andard Dtahlo print wh flels and ribbons, both parallol and 

' 30fia~ lnt~ rlaces inc.lud&d. 
Pll0-22010 Sl•rwr tlor F· 10 ........ ... . . .... .. . $14115.95 


PRINTER PALS - F.M.J. Inc. 
D4sk. rap printer :s tand and continuous form paper holdtJt. 

Hard Disk Drives 
12 MEGABYTE SUB-SYSTEM - DayStar 

12 Mog•Oyro Wmcnosro1 sub·sysrom101 mos r CP:M based 
mrcrocompuret! mcludmg Apple II. S· 100, IBM PC. NEC. 
Xo1ox. TRS-80 II. Hoarh H-89. and orhe1S. Sub-•ystem 
mcludes mtorlaco, conrro!lor, C8tiiner, po wor supply. CPIM 
so llwara pa rch. & cabl&o • roaay ro 1u.r plug In and run . A I 
Megaby11> back-up drwo rs also avallabllt. 
MSH·531 010 S-100 sub·•ys/em ............ .... 52095.00 
MSH -531020 Apple II sub-sys tem ...... , , .. ... $209$.00 
MSH -531030 NEC sub-sysrom . . . . . . . . . • . . . $2095.00 
MSH · 5J 1040 Xetox sub•oystem .... 
MSH ·531 050 TRS ·BO 11 sub· sysrom 
MSH -531060 IBM PC sub-system 
MSH -531099 I MogatJyro back-up .. .. 

adJuslable pin /Md, 18 • 18 dol mauix, SO CPS. 
PRM-24100 MX-100 w/GRAl'TRAX ·p lus $729.95 

PRA-27064 Sor/al Interlace . .. . . . . _.. . $54.95 
PRA-27081 Se,.al inti & 2K bu/fe1 __ . _ . $99.95 
PRA-27031 Appia card $39.95 
PRA-27()82 Apple cable __ . $19.95 

12 MEGABYTE WINCHESTER - Tandon 
5 !,~ " l1 a1d d1.sk duve for t11 ·speed mass .storage_ 

MSH -550603 Sore 5 1/ , " d"ve ..•...... , .. , . , ... $1094.95 

Jade Bus Probe 
THE BUS PROBE - Jade 

lnexponslve S- 100 Diagnostic Analyzor 
So your computer is down. And you don·r have an 

oscrlloscope. And you don't have a lronr p~nel. You're nol 
aJo()o - most computers have their occas1onot bad days. Bul 
wfttiour diagt1osrrc <Jqu,pmom such c:rs ar1 o.scino~cope 

f Etxf}-enswe.r) or a front paneJ (eKpensJvfJ 'J , U can bo vary 
ddffcull to prnpomr rno proolom Even J/ you have an 
turrmdor board with a superfas.r logic _probe, you cart't see 
moro rhan one s1gnal ar a lm1e. You'ru sluck, flgtu? 
Nol anymorn. Judo rs oroud lo oltar our cos1-sHeclH"e 

solu:ron 10 thn prob,8ms mon:1onod abO't'O. THE BUS 
PROBE. 
Wherhe1 yo11're a hooby1s1 with a c•ntenkorous klugo or e 
fiord rachmcian wjfh an an.--1ous computer owmtr btoa:hfrJg 
down your nee•. you' ll Ima THE BUS PROBE spoeds ~our 
ropa" trmo romatl<ably. Jus1plug111 TH£ SUS PA08£ •nd 
you"llb-0 •blsrnsM alllM IEEES- 100s1gnals1nac11on . THE 
BUS PROBE allo w• you to see mp<J15. ou1puls. memo ry 
read5 and wn1es. tn51ruc.t1on ~etches. OMA channels. 
vec tored 1ruerrupts. 8 or 16 b11 wide- data l ransre-rs. plus the 
thn~~ l:>us st1pply 1to1ta9es 
An on-board pul se generator can proYtde ropoh 11ve rnse1s. 

interrupts . or wm• sta tes. ror uouble shoo1m9 

TSX-2009 BBro boa1d . . . . . . . . . . . . .. . . . . . . .. . .. $59.!IS 
TSX-200K Krt ................ .... .......... .. S119.95 
TSX·200A A& T ... .. ...... ......... ... .. . . .. . .. $149.95 

Software 
PLANNER CALC - Target Software 

Spt0ad shoo r (wllat II?) prog1am doolgned wrrh rhe user In 
mind, use-r orfanUtd (simple engn:sh ) commands allowyou to 
qurdcly mas tor thrs poworfu' so lrwaro pack.age, &upplted on 
d15k lor mos r CP/M based systems. 
SFA-12251052M Apple 11 5 '/." CPIM ............. $49.95 
SFC· 12251050F SS SD B" CP/M ..... .. . .. ....... $49.95 
SFC· 12251DS3F Xoro.• tr· CPIM 
SFC· 12251053M Xorox 5'!• CPIM 
S FX· 12251051M Nl':C S'/.'' CPIM . .. . 

Pac Man 
PAC MAN - Atari 

Ararr's Oest sell111g game for your 800 01 400 compu1e1. 
SFl-31254022E Pac Mdn canridge .. ..... .... .... S37.9511··------··1
I Place Or~rs T?ll ~ee. 

Cu11/111enlnl U.S . / 11 s1de Cahfomio

I 800-421-5500 800-262-1710 

I 2 13-973-7707

I J"'~ I »:El 
Computer Products 

-19UJ IV. Jlos 'C'ranx, Hawthorn e. Ca 90250I 
TE ID1 S uf SA LE: C u• ll. ~h••cks. cr,.,.lit card• . Qr 

Pllrl'lrn~"-C Urd c- ris from tiurdifit ....t firms .iln<J inAtitu1 ion!i. 


PRA· !l9080 lot MX· BO, MX·BOl'T, 0 kl 82A. NEC .. S29.!15 
PRA-99100 for MX-100. Oki 83A & 84 .. .......... $34.95 

I ' 

Mi n im u m Orde r $ 15.00. C'H lifu rnin rt 'tii id1•11L-. ndd fr lf1 
t n~ ,\l1111n111m .~h 1 11 1:u11~ ...~ hn ndlm t.: t· hn~e 'J,l )ll l, 
P l'ic iuJ.: &. 1. ~ v nil ibili r y !'rn hj ucl t o ch a n ge 

Tandon TM100-1 5m9lo-s1rJerJ rJouble ·donslty ~8 TP/ 

MSM -551001 . . ........ ... . S219.~ "" 2 for $199.95 aa 


Shugart SA40CL srnglo-srdea aouo1e-dens11y 40 t1ack 
MSM-104000 . . . ... .. ...... S234.95 ea 2 lor $224.95 ee 


Shugart SA455 hall·srze double-sided 48 TPI 
MSM-1 04550 . . . . . S349. 95 ca 2 101 $329.95 ea 

Shugart SA465 l1•il·s l1e doule·sraoa 96 TPI 
MSM-1 04 650 ............ .. SJ99.95 a.a 2 for $379.95 ea 


Tandon TM100-2 double-sided cfouble-dens•tr 48 TPI 
MSM -551002 .. . .. .. .. . .. S294.95 ea 2 for 5269.95 ee 

Shugart SA450 double-srdod double-dens1ry 35 track 
MSM-104500 ............. $349 95 ea 2 for $329.95 ea 


Tandon TM100-3 5ingle·$ided doubla ·densrly 96 TPI 
MSM-551003 . .. ......... . . 5294 95 ea 2 1or $2119.95 •• 


Tendon TM100·4 doubla·s1dod doutJlo -doMlty 96 TPI 
MSM-551004 ...•.......... $394 95 ea 2 fo r $374.95 •• 


MP/ 8-51 single-siaed double-density 40 rrack 
MSM-155100 S234.9.5 ea 2 for $224 .95 ea 

MP/ 8-52 doublo·Srdod aoulJla· dMSl ly 40 uad 
llSM-155200 .. . .•. .. . _ .. . S344 95 ea 2 ror $334.95 ea 

MPI B - 91 srngto·s•r!od doubts·densrry 77 track 
MSM-155300 . . .... _. $..'.l69.95 ea 2 1or $359.95 eo 

MPI B-92 double-sided dou/Jle-densiry n track 
MSM-155400 ...•.......... S•69.95 ea 2 for $459.95 •• 


5 1/ 4 " Cabinets w//h Power Supply 
EN0-000216 Smgle cab wipowar supply . . . . $69.95 
EN0-000226 Dual cab w lpower supply . . . . . ... $94.95 

B" Disk Drives 
Shugart SABTO ~•ll·srze sm9la·s1ded doubfa·dons1ty 
MSF-108100 ... . .......... S4 2J .95 ea 2 IOI $394.95 •• 


Shugart SA860 hall-sue doublrt-sidad aoublo·dsns1ly 
MSF-108600 .. , , , ... , , ... , 5574 .95 ell 2 lor S549 .95 oa 

Shugart SA801R sin~le-srded d011ble-dMs11y 
MSF-HIB01A _ _ .... 5394 95 ea 2 lo r $369.95 ea 

Shugart SA851R douolo-s/ded double·d1>Mrry 
MSF·1 08.51A . . . . . . . . . . S554 .95 ea 2 ror $529.95 oa 

Tendon TM848-1 Sfngle-'5rded dOut>IO •dBn rl'lin ·fln(J 

MSF-558481 . . . . . _. S379 95 ea 2 lcr $369.95 ea 

Tandon TM848·2 doublo·s<dod double-don thin-lme 
MSF-558482 .. . . .. . . .. . .. . $494 .95 ea 2 tor $464. 95 ea 

Oume DT· B doub le·srdod doub le-danslly 
MSF-7500110 .. . .. ... . ..•.. S524 .95 ea 2 lor $498 .95 ea 


Mitsubishi M2894 ·63 dounla-S1ded double-densrry 
MSF-289463 .. S494.95 oa 2 lor $474 .95 u 

Siemens FDD 100- 8 singro -srdi;d doubro -dens•ty 
MSF-201120 .. . .. .. $384 95 ea 2 lor $349.9.5 ea 

Dual Disk Sub-Systems 
Disk Sub-Systems - Jade 


Han asomo metal caolnot w1tn propo11ronafly Dalancea air 

I/ow system. ruggod dual drive power supply, pOwor cab/II 

k,t, power swirch. line cord, fuse hoJr:Jor. cooling Ian, novor­

mar rubbfJr faef, all mx:e.ss1uy hardware to mounr 2·8" disk 

dr ives. power supply. and Ion. doo: not lncludos/gnal cable. 


Dull/ tr Sul>-Aoumbly Coblnol 

EN0-000420 BalB C-•bm•r . ..... SS9.95 

EN0-000421 Ceblner ~" . . . . _. __ $225.00 

END-0004.31 A& T ...................... ..... . $359.95 


II" Sub· Syolem1 • Slnglo Sld&d, Doub/• Dono//y 

END-000423 Kii w/ 2 FDl00·6Ds .............. .. $975.00 

END-000424 A cS T w/ 2 FD100·8Ds .. . ......... $1 175.00 

END-000433 Kil w/ 2 SA·801Rs .. ......... .. .... $999.95 

EN0-000434 A & T w/ 2 SA-801Rs .. _......... . $1195.00 


8" Sub·Syolomo • Do<Jblo Sldtd, Double Dono//y 
END-000426 Klr w/2 OT-8$ .................... 51 224.95 
EN0-000427 A & T w /2 DT-8$ ............... .. SH24.95 
EN0-000436 Kit w/ 2 SA·851R5 . ..••. .... $1274.95 
END·000437 A & T w/2 SA-851 As $1474.95 

http:END-0004.31
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Diskettes 

PREMIUM DISKETTES - Jade 
We proudly pul OJ.Jr name on these hr9h QtJaMy drskefUJs ­

SW" Olt~ollo$, Bo• ol T&n 
SS. SD. ors 529.00 
SS. SD. IOS $29.00 
SS_ SD. 16S $29.00 
SS. DD. OIS $31 .00 
SS. DD. oro S31 .00 
SS. DD. 165 $31 .00 

8" 01$kortot. Bo• ol Ton 
SS. SD. ors Sl \ .00 
SS. OD. OIS 539.00 
DS. OD. ors $48.00 

BARGAIN DISKETTES 
S' , .. SS. DD. OIS $19.9·5 
S•(;' OS. DD. ois .. $32.95 
8" SS. SD. OI S . . $24 .95 
a· SS. DD. ors .. ·'·....... 532.95 
a- SS. DD. ors .. .. . .. .. . .. . .. 535.95 

Video Monitors 
HI-RES 12" GREEN - Zenith 

bnndw•lh 700 lmes/mch, P31 groen phosphor. 
.swdchablo 40 01 80 columns. small, l19h1-weigh1 .5 por latJlo 
VOM ·201201 l .sl pi1C~ $189.95 ... _.. ......... $129.95 

12" GREEN SCREEN - NEC 
b;Jndwidlh, P:J r phosphor utrra-h;9h resoh;t1on 

,,,aeo monitor w11 h audro. 
VOM ·561200 l •SI pr<CO $289.95 . . . . . . . . . . . 5199.95 

12" COLOR MONITOR - NEC 
H19h resolution color moni1or with audio. 

VDC·651212 Color monitor .. . . . _ $389.95 
NEC-12020 RGB color monlror ...... $999.95 

13" COLOR MONITORS - BMC 
18 MHl RGB & compos•te vrdeo color momtors 

VDC-421320 r3" RGB Color .................. 5329.95 
VOC""421310 13" Composite video ............. $299.95 
VDX-420090 flG8 ca•d tor Apple ............. $149.95 

COLOR MONITORS - Amdek 
Roa.son.abty pnced color vJdeo momcors. 

VDC-80130 13"' Color I .... _. _ ..... , . $379.95 
VDC-801320 13" Color II .. . . . .. . . . .. .. .. . . ... $894.95 
IOV-2300A DVM board /or A pple . . ... $199.95 

AMBER or GREEN MONITORS - Jade 
Hf9h re$oJ,mon 18 MHz compacr vJdao monrtOJS 

VDM-751210 12" Amber JJhO$JJhOr .....•.•.... $149.95 
VOM-751220 rr Groon pnosphor .... . .. $139.95 
VDM-750910 9" Ambor phospllor .. .. . .. . .. .. $149.95 
VDM-750920 9" Groan pMspltor .. .. .. .. . .. $139.95 

Modems 
SIGNALMAN - Anchor 

01roc1 ..eo,,n&e' euroma11c snswertongma ro se,ocl ror1, 300 
Baud rvu duplex, Belr rOJ. mclude5 RS-232 cable 
10t.\-5600A Signalman . .. . .. .. .. . .. .. . .. . . .. .. $98.50 

SMARTMODEM - Hayes 
Sop h1sr1catocf dlfoCl·cOnnect au10-answer / a1.110-die1 
mocfem. tou ch-Iona or pvtso dial ing. RS-232C inrer lace. 
piogrammab te 
IOM-S400A Sm•rlmodom . . . . . . . 5224 .95 
IOK -1500A Hayo~ Cnronog rapll . .... ........... 5218.95 
IOM-2010A MlcromO<tom fl ..........•......... $328.95 

IOM· 11 00A M1crom0<1om roo .................. $368.95 


EPROM Erasers 
ULTRA-VIOLET EPROM ERASERS 

lt1ll>r(J1Jn~i11,, erasers /or mdu.stry or homo 


XME-3100A Spectronics w/o 1rmer .......... . .•• $69.50 


Single User System 

THREE BOARD SET - SD Syslems 
4 MH: Z·BOA CPU. 64K RAM / optional 256K). senal 110 porl, 

parallel I • 0 pon. doul>lc density clrsk con rroller . CPIM 2 2 ~ 


man"a' sof. system monitor, control & d1agnos1jc sot1ware, 

lncludos SBC·200 64K ExpandoRAM II. Versaf/oppy II. t. 

CP •M 2 2 - •JI boards"'° assombltJfi & 10>1od 

0oa•d se1 wllh 64K or RAM . . $1095.00 

Board sci wilh 256K o1 RAM • . . . . . Sl295.00 ' 


Apple II Accessories 
APPLE DISK DRIVE - Fourth Dimension 

fornlly Applo compo rrbla, 143.360 l>yles per dnve on OOS 
J.3. llol f· lfack· copobtl/ry - roads oil Applo solrware. plugs 
right 111 ro Apple cot11rollor as soconcl drive. DOS J.J. 3.2. 1. 
P•scal. t. CP1M compnllblo . 
MS M-123200 Aaa-on Appia Drrve .. $319.95 
MSM· 12JIOO Controlror tor ooovo .. .. .. .. .. $89.95 

16K RAM CARD - for Apple II 
E>pond your Apple II lo64K, use as languagocord, lul/ I yoar 
watranly. Why spend Sr75.00? 
MEX- 16700A Savo over SI 00.00 ........... ...... $69.95 

Z-80 CPU CARD - lor Apple II 
Two compu 101s 111 ono. l-80 & 6502. more than doubles the 
power a1'd poror>tiat o f your Apple, mcl11des Z·BO CPU card 
CP1M and complete manual SOI 

CPX-62SOOA A ~ T w1m so ttwaro . . . . • • • . . . . . $249.95 

APPLE-CAT - Novation 
Soltw Je s,elec rno'e '200 or 300 baud, duDcr coruiocl, auto· 
answer lJtHO·d,al, au.rrl1c1ry 3~ wire R$232C .sorraJ porl lar 
pw1rnr 
IOM-5232A Sovo 550.00'" . .. . . . . . $325.95 

8" DISK CONTROLLER - Vista 
New trom Vrsrn Cornputor. srng1e or Oouf)Je s;dad, smg!o 01 

double clons1 ty. compar1ble with DOS 3 213 3. Pascal, t. 
CP M 2.2. Shugart & Oume compa1loto 
100-2700A A & T . .. .. .. .. .. .. • .. .. .. • . . • $499.95 

2 MEGABYTES for Apple II 
Complere pac;;kago mcfudes Two 8'. dovb,o·donsJ/'I drsk 
drwes, Vrsla cJ011bJe-cfttn$tty 8 " dr.s/.i con1tolro1. cabn1et 
po wot supply. & cable:;. DOS 3.2.'J 3. CP1M 2.2. & Pasut 
comparrble 
1 MejjoByte Pacbge Krr $1495.00 
1 M0t10Byto Pockage A & T . . . • • • . . • . . . 51695.00 
2 MogaByto Package Kit . . . . . . • . . $1795.00 
2 Mc-g oByl~ Packag e A & T ..... _... $1995.95 

VISION 80 - Vlsla Computer 
80 column x l4 line video ca•d /or Apple II. 128 ASCII 
charactors. 11poo1 and tower case, 9 r 10 dotmatnx w,1n 3do t 
de.sct111dots . srnn dard dera medra termmo' r:onrrol codns, 
CPIM Pascal & Fo111an coml)at1bJo. 50160 Hz 
IOV·2400A Vrs ra V1$r0n 80 . . . . . . . . .•..••••.•. $299.95 

CPS MULTIGARD - Min. Computer 
Thrno cords m oner Rear rime c.lock tca1onda1, senal 
m1ed~cs, & p11raHoJ 1merlace - aft on one card. 
IOX-2'.300A A & T .. .. • .. .. .......... $17&.95 

HI-RES GRAPHICS CARD - Genie 
Jman1gO'nr /)tmter m rerlace and control r;a1d aftows tun l'Hgh 
1osolution grnp hJC:5 and scte f.m dumps 
IOP·2405A Gon10 tor Epson ............. __ .... , $119.95 
IOP·2410A Gori1e fo r Okidats .. ...... $119.95 
IOP·241SA Gen"' tor NEC/C. ffoh ..... .... ..... $119.95 

Power Strips 
ISOBAR - GSC 

l.solara~ &- prnlocrs your valuable- .equrpmenl from tugh 
voirage sp,kes & AC fine nc1tse. fnduc:.11va r~ofaJtJd grormd. f5 
amp clrcull b'ea<or. U.l listed 
EME· 115103 3 socket ........................... 539.50 
EME-115105 4 socket . .. .... .... .............. $49.50 

Single Board Computer 

SUPEROUAD - Adv. Micro Dlgilal 
Smgle boa1d. s1tmda1d 51za 5 · 100 computer syslem, 4 MHz 
Z-80A . smgle or ck>iibfe t!ens1ry disl< controlfor tor 5 \'<" 018" 
dmes. 6•K RAM. e•rencled addressing. VP ro 4K ol EPROM, 
2 soriar & ~ pa•allol 1·0 pom. 1ea111me 1nrerrup1 clock. CPIM 
comparrblo 
CPC·30BOOA A & r ... . . .................. S724.95 

10)(-4232A Serial f 0 adspler .................. $29.95 


Z-80 STARTER KIT - SD Systems 
Comploto Z ·BO nl•Crocomputar with RAM. ROM, 110 , 
keyb0a1t!. dtSplsy. l<ludge aroa. manual. & wo1kbOOk. 
CPS-30100K K•I with workbook ..•.•..••...•.• $299.95 
CPS·30100A A & T "''"' worllllool< ............ $469.95 

AIM-65 - Rockwell lnlernalional 
Complara 0502 m'crocompuror wJih alphanumaoc d'splay. 
ptmtor. kayboard. a mstructmr• miJnuaf 
CPK-5016SA JK AIM-65 .. . .. . .. .. .. • .. .. .. . • S42US 
CPK-50465A 4K AIM-65 ............ $474.95 
SFK ·74600008E BK Basrc ROM . ... . . . ....... $6-4.95 

SFK ·64600004E 41< assembtor ROM ...•........ $43.95 

SFK -74600020E Pl 55 ROM . . . . .•... 584 ,95 

SFK -74600010E f'orrh ROM ..................... $64.95 

SFK -74600030E Ins ran: Pascar ................. $99,.95 

PSX · OJOA Pmva,,upply .. .. . .. .............. $64.95 

ENX -000002 Encfosure ...............•... $54.95 


SPEC IAL PACKAGE 

4K AIM· 65. 8K Basic power supply. & enclosure 


Special P•ckage Price ................... ....... $649.95 


S-100 EPROM Boards 
PROM-100 - SD Systems 

2708. 27'5. V32 EPROM programmer w 1/il •offwa1e. 
MEM-99520K K•I w1rh so/Jwaro . . . ..... _.. $189..95 
MEM-99520A A & r wiJIJ 50/rwa re .... - .• - . $249.95 

PB-1 - SSM Mlcrocompuler 
2708. 27 16 EPROM board w11h on-ooard programmer. 

MEM-99·5101< Kit w11n manual ................ .. Sl!i<l .95 
MEM-99510A A & T w1rh manual ............... $219.95 

EPROM BOARD - Jade 
15K or 32K use• 27011 or 2716 EPROMs. I K boundary. 

MEM-16230K Kil w 10 EPROMs .. .. .......... $79.95 
MEM-16230A A & T w/o EPROMs .............. $119.95 

S-100 Video Boards 
SPECTRUM COLOR - CompuPro 

Full-fu11ct1on color g1aphic5 board. up 10 B colors. 256 • 192 
~rap/lies. paraf/ol 110 po•I. BK RAM 
IOV -1870A A & T .... - .. S348.9S 
10V· 1870C CSC .......................... $398.95 

MICROANGELO - Scion 
U//ra -/11gh ·rosolu l10r> 5 I 2 t 480. 256 coloror l>l•c l< iS while S· 
roo wdeo board 
IOV-150-0A At. T ...... ...................... $999.95 

S-100 MotherBoards 
ISO-BUS - Jade 

Srtam. srmplo. and on SiJfe • o berter morh orboard 

6 Slol (:fiY," • 8W' ) 


MBS-0610 Bare ooa1 d . .. __ ............... $19.95 

MBS-06\K K1t .. .. .................... $39.95 

M0S--061A A t. T ............. .......... $59.9.S 


12 Slol (9~'.... K 8~~"") 


MBS-1218 Bare b<Ja•d ...................... $29.95 

M0S-121K Ki l ............................. . .... $69.95 

M0S-121A A & T .............................. 599.95 


18 Slol / 141/,- • 8'fo") 

M0S.-1810 Bare IJOafd ..................... - ... $49.95 

MBS · 181K Kil .. .. ......... $99.95 

MBS-181A A & T - ................ $1 39.95 


ACTIVE TERMINATOR - CompuPro 
XME·3101A 	 Speclfonlcs w11n rimer .. .. $94.50 EME·115100 8 socket ........................... SM.SO A lru• morller's ho/par. 


Economy moaol A & T ............... .
"""'..,...,....._.."""' 
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S-100 CPU Boards 
8086/ 8087 - CompuPro 

16 bit 8 or 10 MHt 8086 CPU w11h p'ovis1ons lo' 8087 & 
80130 
CPU · 70520A B MHz 8086 A & T S624.9S 
CPU-70520C 8 I. Hz 8086 CSC S764.95 
CPU· 70530A •vrrn 8007 A & r s1224.95 
CPU ·70S30C WJJ 8087 C$C 51455.95 

8085/8086 - CompuPro 
Born 8 & 16 ~"CPUs sianctard 8 tJJJ S- r OO bus. up roS MH: 

acc:es;5.0-:i r MegiiOyros o memor;· 

CPU-20510A 6 MHl A & T S398.95 

CPU -20510C fi 8 1.m, CSC 5497 .95 


CPU-Z - CompuPro 
2 4 MHl ZBOA CPU. 24 M oddrus•mg. 

CPU -30500"' 2 4 /, Hz A l T S279.95 
CPU-30500C J 6 MHt CSC S374 .95 

SBC-200 - SD Systems 
4 MH1 l-80A CPU wrlh wri.11 & parallel I 0. IK RAM, BK 
AOM :spaco. monJror PROM •n cl~Jded 
CPC-30200A A ~ T . . . . 5J99.95 

THE BIG Z - Jade 
2 or .: M1-t1 5w1rchable Z·BO CPU boatd wJfh SDt1aJ ' ' 0. 
accomodarus 2708 2716, 01 2732 EPROM. mwd ro:es from 
75 10 !t600 
CPU· J020IB Bare board "' manual S35 .00 
CPU-30201K ~11 w.rh manual S149.95 
CPU-30210A A & T w llff mHnunl . 5199.95 

CB-2 - SSM Microcomputer 
2 or J MHr Z-80 CPU board wil/J prov1~ron /or up lO BK ol 
ROM or .p ( o f RAM on tJoard a xre:nded adcires.smg tff:E S· 
JOO from 1rnne! comp~111ble 
CPU-30300K Krr w1fti manual 5229.95 
CPU-30300A A & r w.rn manFJal S274 .95 

2810 Z-80 CPU - C.C.S. 
~or 4 MHZ Z-80 CPU wOh SOtrJ/I 0 0011 • 011-board monitor 
PROM from panel compBrrblo 
CPU-30400A A & r w11 h PROM 5289.95 

2820 Z-80 OMA CPU • C.C.S. 
.: J..1H1 l·BO CPU oo,·uo wrrn 2 scnaf' 0 PQrls & Cemromc:s 
piiratJaf t Ci port sepdr.He data t status pons. OMA daisy 
cna1n corripa rrtile 
CPU· 30~20A A t T wrril manval . $569.95 

S-100 Disk Controllers 
DISK 1 - CompuPro 

8""' or 5 11.," OMA dJSk controUtu smgle or double- aons11y, 
singfe or dotJtJfe sided, 10 MH.' 
100-181 OA A & T S449.95 
100· 1810C CSC ..... . SS54.95 
SFC-52506580F 8' CP.M 2 2 for l-80 , S174.95 
SFC -52S06586F Ir- CP i M 2.2 for 8086 S299.95 
SF0 ·541 56000F Oas,, $tflg/o 11so1 5499.95 
SF0 · 54156002F Oasis mull1·us11r 5649.95 

VERSAFLOPPY II • SD Systems 
Double dons1 ty disii conuouer for any combma11 on o f 5 1/..i' 
and 8" s1ng10 or double 5,dod. anaro9 phASO·lockoa loop 
ct-ara sepa1a1or, 1itec: ro1oa mroouprs_ CP M 2 2 & Oasis 
co.mpar1bJe, r;onuo1.1d,agnosrrc s.of1warn PROM mcludod 
100 ·1160A A & T wllh PROM 5359.95 
SFC-55009047F CP M 2 2 •wll> VF II $99.95 

2242 DISK CONTROLLER • C.C.S. 
5 ' ; · or 8' doubJD def'.ls1 ry disk. conrrolUJr WJtll on -boat<1 boot 
loader ROM, lleo CP 1M 2.2 & ma11va1 soi 
100-1300A A & T w11h CP M 2 2 . • . • S399.95 

DOUBLE D - Jade 
rf19rt t9hBbMy doubJo rlcn.iHy d;sk con rroltm wilh on-tJQi.ttd 
Z·BOA . IJUXJ1'i1fy p rrJH(J.I poft, IEEE s-100. can functJOn m 
multi · user rn tOlfUJ)l dtHICn bus 
100·1 2008 Baro board & hdwr man $59.95 
•OD-1200K Kil w •' hdwr & s /tw1 ma n 
IO D-1200A A & 
SFC·59002001 F 

S-100 Memory Boards 
256K RAMDISK - SD Systems 

ExpandoRAM IU •Hpand.abte from 64K lO 256K using 64K x r 
RAM chrps, c;ompalrbte w1fh CP: M , MP 1 M , Oa$1s. , 
C1omomco. & mo~r Olfler l-80 Oa-.sed .s~·S iems. functions .;is 
utr1cJ~ h19f, 5p(Wd drsk du1111 w /)On used with op11onol 
RAMDISK sol1Wa1& 
MEM-65064A G4K A & T 5474 .95 
MEM-65128A 121lK Al T '' $574 .95 
MEM· 65 192A T92K A & T 5674 .95 
MEM-65256A 25-0K A & T 5774.95 
SFC -55009DOOF RAI> DISK s/1w1 CP M 2 2 $44.95 
SFC-55009000F RAMDISK with EXRAM Ill $24.95 

128K RAM 21 - CompuPro 
121lK • B bit or 64/(. 16 ()JI 5'a l•C RAM boa1d, 12 MHz. 24 t:JJI 
addressrng 
ME M-l281DA A & T 51601!.95 
MEM · 12810C CSC $1794.95 

64K RAM 17 - CompuPro 
641< CMOS slat1c RAM board 10 MHt, low power less rnan • 
waus.. OMA compaJJOto. 2.: bH adarossmg 
ME M·6418DA 64K A & T 5549 .95 
MEM -S418DC 641< CSC 5698 .95 

64K RAM 16 - CompuPro 
32K j'. r6 bJt or 64K ., 8 lJJI low powe1 static RAM boa1d, 10 
MHz 24 btl addre-.ssm9 
MEM-32180A RAM l6 A & T 5598.95 
MEM -3 2180C /JAM IB CSC $698.9.5 

64K STATIC RAM - SSM 
IEEE 696 S- IOOsrand•rd. up ro6MH1 8 Bii, r2MH!ir6 Btt, 2J 
Bo exrend!.itt aC1dtoss1flg. drsaofo-at>ro m 2K mcromoms 
MEM· 64300A A & T . , $499.95 

64K STATIC RAM - Mem Merchant 
6-•K sla/rc S-100 RAM card. < ro •GK banks up to 8 MHz 

MEM ·644 00A 6• K ,\ T --· - $499.95 

2065 64K RAM - C.C.S. 
4 Ml-?: bank porrrban-.. byteselecrabfo o.a: rru,dodaddro.sstn9 
'6K oanPi: so1oc1Jb/f1. front oanef compar1b1e 
MEM · 64565A 6~ K A & f ... $349.95 

2066 64K RAM · C.C.S. 
64 >< R A f.i tJODtd w,1n oanli.. dno oloc:i.. selecJ s-..wtcllmg 
lunc11ons /or C1omamQCD C1omrt t Alpha M icro. 
MEM·64566A 64K A & T ... 5424.95 

64K EXPANDORAM II • SD Systems 
E•panda/Jle RAM board l rom 16K Io 641< us,ng ·111 6 RAM 
c h1p5 
MEM·16630A r6K A & T 5-344.95 
MEM·32631A 32K A & T 5364.95 
MEM-48632A 48K ,1 .S $384 .95 
MEM· 64633A 64K A & T $399.95 

MEMORY BANK - Jade 
·• MHt S- 100 oank solocrab.'o O•PBn<iaoie ro &4K 

MEM-997308 [Jaro ooa1d w manuM .• $49.95 
ME M-99730K Ktl wt/II no llAl.I ' . $179.95 
MEM-32731K 32K krr .. . . $199.95 
MEM -647JJK 6~ K >tt . $249.95 
Auembled & TO$led add 550.00 

32K RAM 20 · CompuPro 
321< sri1u1c R~M. u/HO 10MHz. dJ~abte-abJe,r1 4 K banks. banN 
selocr 01 2.: bi: uddross1n9. 
MEM-16180"' 161< A & T 5259.95 
MEM- 16180C r6K CSC $324.95 
MEM-24180A 24K A/, T $324.95 
MEM-24 180C 2 4K CSC $384.95 
MEM-321 B5A 32K A & T $384.95 
MEM-32185C 321< CSC .. $449.95 

16K STATIC RAM - Mem Merchant 
4M Hz lo-power ''"' '' RAM board, TEf'.E S· TOO. 08nk 
S016CWb(D. itCdf0'5SaO~e in .JK bfocks dJSabl8·aDIO m J K. 

RtM f trme cfock. lhroe J6 itu t mlerva l r1m9rS.. duar mrartupt 
i;onlrolle rs( 15 lovols). up 10 JK EPROMI ' M, 11S·232C 
~enal channel, p1ovrs,on l ot 95 rt A. i95J2 ma 
IOX-1850A SSI A & T 
IOX -1850C SSI CSC 
IOX -1855A WJTh 95 11 A & T 
IOX · 1855C w11h 951 r CSC 
IOX · 1860A wrrh 95 12 A & T 
IOX-1860C wrrn 9512 CSC 

INTERFACER 1 Compu 
2 semi I O po11s 50· •9.2K ba11 

101·1810A 11 & T 
101·1810C CSC ............ . . .... .. .. 

INTERFACER 2 • Compu 
J parallel. r sonal. & in ro rtupT 11m 

101-1820A A & T 
IOl -1820C CSC ... 

ro 

ro 
r. 

INTERFACER 3 - Compu o 
5 or 8 cflanool saru11 '10 botud fo r mlerru;Jt dr 

sysrems up 10 2501( oavd. 

IOl -1835A 5 porl A l T .. - .............. . 

IOl-1635C S porr CSC ................. . 

IOl-1B38A 8porrA & T ..... ............. . 

IOl-1 838C 8 pori CSC ........... .. ... .. 


INTERFACER 4 - CompuP o 
serial. r parnlleJ, 1 Conrronics patatlel. 

101·1840A A & T 
101· 1840C CSC 

MPX - CompuPro 
Mu111-vser I O mul11pteter .& m teuup1 comrc 191 wmi on· 

board !101.15A-2 CPU & JI( 01 16K Of RAM 

101-187SA 4 1( MPX A & r ..... _ 

IOl-1875C 4 K MPX CSC 

IOl -1880A lol< '1PX A l T 

!0 1· 1880C I6K MPX CSC .. 


1/ 0-8 - SSM Microcompul r 
frgrtl SO flWBrO programmab le 561181 // 0 pOrll 110 -19.21( 
Baud. Jdeat lor mult1 •u56f s ystem: 
IOl-1018A A & T 

1/ 0 -5 - SSM Mlcrocomput 
Two sor,al & 3 pa1atral 1/0 ports. r10· T9 

IOl -1015A A & T 

MPC-4 - SD Systems 
lrJ1ell1gonr 4·porr sorra l 110 ca1cl. on-board Z·l.I A, 2K RAM, 
•ll< PROM a100, on-boatd ltrmwsro, lul/y buf/01 d, voclorad 
m lerrup ts, four ere ch•nM IS, odd ro SD B ard SOI for 
pawe1fu l muJt1-user syslem 
101-1S04A A e. r w tsol1wa1e _. _. _ 

1/0-4 - SSM Mlcrocompute 
2 serra l 1 0 porrs plu• 2 paralftil 1/0 para 
101-1010B Bare Oo•1d w lmanual 
101· 10 10K K rr w1rh manual 
101-101 0A A & T wi th manval .....• _ 

2830 6 PORT SERIAL • C.C. 
$Jr asynchronot.is RS-232C .senal llO Jorts 
ptogrammabio baud rates.. 
101-1040 A A & T w1rn manual 

2710 4 PORT SERIAL - C.C.S. 
Four RS -232C sor.a l 110 porls w11h fu ll handshal<rng. 

101 -1060A A l T w,rh manual ........ _.... _. _.. $319.95 


2719 2 SER & 2 PAR - C.C.S. 
Two RS-232C so11al 110 pol/splus lwo8 011parallel110 porrs. 
101· 1060"' A & T wllh manual __ _. _ _ ___ $349.95 

http:asynchronot.is
http:5-344.95
http:51601!.95
http:sepdr.He


~ lTHERE ARE NO BETTER BOARDS ­
~NE_ THERE ARE NO BETTER PRICES! 


uPro FROM 
PRIORITY ONE ELECTRONICS 


1/0 BOARDS 
SYSTEM SUPPORT 1 MULTIFUNCTJON BOARD 

Serial porr (soflware prog_ baud). 4K EPROM or RAM 
prowsion, IS tevots ot 1nwrwp rctal limo c.tock.. 

optional ma tn proCO$.$Or 

Port Mo. Oucrlptl.a• On Pr!u 
lht ' "" 

BIGBTIUA Assembled o! Tes red 5399.00 $295.DO 
BIGBTl82C csc 5495_00 $410.00 
Bl&BTJ2l l hlalh Chip S19Uo 
Bt&BT&?l2 Morh Cnip ~m..oo 
B"BT llZAM I Ad T wiJh 823 I Marh Chit> $490.DD 
BIUTllZC•I CSC w/823 I Math Chip m.s.oo 
81Ql!Tlfi2~112 MT w/6232 Mnrn C r11p $490.00 
BIUllHC•2 CSC w/ 8232 Marh Chip H!i-5.oo 

SAVE $100.00!! 
MPX CHANNEL BO.ARD 

1/ 0 MultrpJexer. using 8085A·2 CPU an board with 4 KRAM 
81&81166'4 Assomblod & TOS/Od S49S.OO 
Bl&BTIHC• CSC S595.00 

Worn 16KRAM 
Bl&BTllHl! !l<SDmbled & Tesred 5549_00 
Bf,IJTIHCl8 CSC S749.00 

INTERFACER l 
Two Soria/ l!O 

BIGHIJJA Assembled & Tes le<I S249.00 
BIGB1133C csc S324.00 

INTEllF ACER 2 
TMoo pa.aria! ona soriar 110 board 

1111BTl5DA Assembled & Tes red S249.00 
Bl&Bll!OC CSC 5324.00 

l NTERFACER 3 
fighr channel mum-us.a seriaf 110 board 

Bl&Bll10A Assemolea & Tesree1 5699.00 
Bl&BTll41C CSC 200 nr. 8 Pon $849.00 

$395.00 
$475.00 

$S25.00 
$6-49.0Q 

SI 99.95 
$Zil .DO 

$199.95 
SZtl.llG 

$469.00 
USO.Oil 

Bl&Bll14U Ass~mbled & Tesretl 5599.()0 $399 .00 
Bl&BTl14§C CSC 200hr. 5 porr $699.00 $121.00 

INTERFACER 4 
Throe Soila~ r Pnralla~ r Cm1 uo n1cs P{JMffol 

Bl&BTIHA Assembled & Tes ted S350.00 
BIGBT l l7C CSC $450.00 

SPECTRUM COLOR GRAPHICS 
Color Grap11ics board wlrn Parallol 1/0 

B l &BTIC-4~ Assembled & Tesred 5399.00 
ll&Bll'4C CSC 5449.00 
Bl&IITTC Sulllogre UnwotSat 

Graphics lnte1pre1er Sorr wa re 

SAVE $150.00! 
S.100 MOTHERBOARDS 

Ac ri ve rormtnalion. 6-12-20 Sfot 
BIGBll5lA Ao! T 6 s!or. 2 lt>s. s 140.00 
11&8T l53C CSC 6 slot. 2 rbs. s 190.00 
11&8Tl54A A& T 12 slrH. JI/}$. 5 J 7S.OO 
l l&B1 154C CSC t2 •lot. J tbs. S240.00 
l l SBT l~H A& T 20 stat, • ll>S- S26S.00 
ll&BTIS§C CSC 20 $IO I, 4 II.!$. 53 40.00 

SAVE! 

$3 15.00 
$'15.0CI 

$249.00 
UlUD 

$125.00 
sm.oo 

$1S5.00 
$220.00 

$235.00 
$310.00 

CPU BOARDS 

CO-PROCESSOR 8086/8087 


18 OJI B 01 10 MHl 8088 CPU wirh <Ockors 

lor 8087 and 80TJO 


Ouoriptlaa Ul1 Pri" Dor l"rlco 

BIHTIJ!A A& T BMHl 8086 only S695.00 $ 495.00 
BIGBTIS&t CSC rOMHz 8086 only 5850 00 $115.DD 
BlGIT1HQ7 A& T wlrlt 808 7 oprton $995.00 $795.00 
IUS8Tll81:8l CSC wirh 808 7 option• SI 150.00 sms.oo 

•BOB 7 Um11s dDck speed ro 5 MHz 

SAVE $200.00!! 
DUAL PROCESSOR 8085·8088 

6 01 8 MHz. Pro-vldos tn10 16 81t Powar ""'ltt a slandard 
8 bit S·tOO bus 

! l&SllllZA A& T 6Mhz S425 00 $325. 00 
&l&BTUIZC CSC 618 MHt $525_00 $425.00 

SAVE $100.00!! 
TURN PAGE FOR COMPLETE COMPUPRO SYSffMS 

CPUZ • ZSOB CPU NOW 6 MHz! 
318 MHz ZBOB CPU with 24 8 11 Addr~.slng. 

FASTEST ZBO CPU AVAILABL£1 
8.IUTIHA 3/8 MHl A& T $295 00 $225.00 
&IUT15DC 3/6 MHz CSC $395-00 $315.0D 

DISK CONTROLLERS 
DlSX l FLOPPY CONTIIOLLER 

Fasr OMA. Sofl Soc1or. Conuols s~· or SW' Single 01 

Double DonMy. OUR BES11 


arrcanucr• A&T w/C P/ M 2.2 & BIOS sa10_00 $450.00 

816BT171 C CSC $595.00 S~SS.00 


BIHTCPMlllJ ' CP/M 2 2 lot l801BOB5 wiln SIJUO 

m~nuals & BIOS 8" SID Cl ;s~ 

ll'BTCPMI! CP/ M lor 8086 ~·lrh manuals & 13114.00 
BIOS 8" SID disk 

SAVE $220.00!! 
DISK 2/ SELECTOR CHANNEL 


HARD DISK CONTROLLER 

Fasr DMA 2 board set.Con rrols 4 Shugarr 40.00 s.eries 


or Fu;U•u 2300 type drives. lr>cludes CP/M 2.2' 

llUTll71 Assombl0<1 & Tesled 5i9S.OO $595.00 

s1;1Tmc csc 5895.oo saso.oo 


SAVE $200.00!! 


CMOS RAM SALE! 
RAM 17 • 64K CMOS STAnc RAM 

RAM J '1, t2 MH z. 2 Wat t OMA Comoa1JOt-0 '24 811 Addms.srng 

P1rt lo. Oestrtplla• Usl l'rtco OUJ Prier 

BIUT17SA64 64 K AA T SS99.00 5369.00 
B l 'GllT11~1:84 64K CSC 5750.00 S69UD 

SAVE $236.00!! 
RAM 16 • 32K x 16 BlT CMOS STATIC RAM 

8 anr1101 16 Bit 

816RAM r612MNL32Kt 16or64Kx8 

IEEE/696 I6 Bir 2 Warr. 24 Bi r Addressing 


BIUTlHA 64K MT 5650.00 $429.DD 

81GBT1UC 64K CSC $750.00 Jl9UD 


SAVE $221.00! 
NEW! RAM 21 • 128K STATIC RAM 
B16RAM2r •2Mljz_ 1281<¥8or641<• 16 


IEEE/696 8 or I 6 BJI r 2 Amps. ZJ Bit Addressm~ 


Bl66T1VDA 1281< MT s r695.00 $ 995.DO 

Bl&6T1iDC 128K CSC 51895.00 $119~.DO 


SAVE $700.00!!! 
M·DRJVE SOIJD STATE DISK DRIVE, 

3500% FASTER! 

Nol lloally, Bui llt• 'lox l il<>I Tlln;i lor Ccmp.Jl'ro BDll-5J'il8 


U<t;s. l:.!11 hlr 0•1ad lll't M·Onv~ 

M·O.M ll!lll.ll<es a 6MH1 C9U 8085[88 ~ual processor. Cltsk 

I OMA d•&k conui:De< an~ Sr.ict1n S'-«1'1 I Mull ,..;too 


Boald 

BIGBTMD121U I2BKol At.Tn"moryt M-0rivoSoltw'1o SI 1H.DO 

81GBTMD12HC 128KolCSC~& '' -Oriv• Solt~rue SUH.DO 

BIHTMD25HA 2S6 olMTmelnllf)•& M·Or1YeSoltwa,. SZli!>.llCI 

BIGBTMD:SfilC 256KolCSCmemcty6 M·Orlve Sol1Wa:o $2195.0o 


STATIC MEMORY BOARDS 
RAM 20 • 32K STATIC RAM 

RAM 20 10 MHz. 4K b~ta block disaMe, bank selecl 

or 24 bit addressing 3vaua~io s. 16, 24 or 32K 


BIHTIMAl.8 BK A& T 5210.00 $Ito .DD 

lllSBTIMICS BK CSC 5280.00 $2&0.DD 

81GBT1MM11 t6K A& T S2B5.DO USO.DD 

81GBT110Cl6 '61( CSC 5355.0D $l25.DO 

Bli8T1MW4 24K A& T 5355.00 n2uo 

a1&a111um 24K csc H2s.oo m.s.o~ 


l lUl1!0.A32 32K A8 T S4aOO $295.00 

BIG8T110Cl2 32K CSC $495.00 $-450 .~ 


S· 100 MAINFRAME 
J JOV SOHL CVT Marn ramo u.ses lama.us 20 slot 


COMPUPRO Morh ofboora. 1ss lbs.) 

BIGBTUC211UI 20 Slor Rackmoun r 5895.00 • $760.00 

BlSmNC21101 20 Slor D<»k Top 5825.00 $699.00 


Ci rcle 370 on Inqu iry card. 

SEE IMPORTANT NOTICE ON PAGE 604 


135.00 

http:51895.00
http:13114.00
http:ll>S-S26S.00
http:H!i-5.oo


CPU BOARDS 
CPU{68000 • BMHz 68000 CPU 

16 ll>J BBOOO CPU wi lh on board ROM colllatning 
MACSBUG Moni101 Of Mororola 685~ I Momoty 

Mana9oman1 un.r (MMU) 
P111. Ml. 01nrl,1 lt1 n Uil Prlu Cu Prkt 

81DULCPUHOOO A& T wlr/1 Monrro r $I 195.00 $1075.00 
BIDU LC"1HOllCIM A& T wlrh MMU Sl495 00 $13V5.00 

MEMORY BOARDS 
DMEM256KP-256K DYNAMIC MEMORY MODULE 

256Kb with byto PJflty e"o' do1oetJon rot 
8 or 16 bir compuwrs 

BIDUlOMlM256 256K A& T S 1495.00 $1395.00 

CMEM NONVOLATILE CMOS MEMORY 
No11volat ito CMOS memory wrl/1 3· 10 year 

b,Jttery backup an Doard. 
81D ULCM!M8 8K A& T S695 00 SiZ9.00 
BIDULCMEllU 16K A& i S795.00 $125.00 
BIOULCIEM32 32K AA T S995.00 SM0.110 

2716/2732 EPROM BOARD 
WITH 16 BIT DATA PA111S 

Oesrgned 10 hold 3?Kb ol 2716 typo 0164KI> ot :nn trpo 
EPROMs. Of ,qoMs /or IODd Only US O wrth 10 bit CPU 

systems 
BIDUUPROM32 V16 EPAOM lloJrdA&l $?95 00 fU0.011 
81D ULIPROMM 2731 EPROM llo.11 0A&1 S19~00 $2111.011 

REAL TIME 8r DATAAQUlSITION 
5104/DMA INTELLIGENT CON'rROUER 

4 por1 RS232 lm ortaco wJlh DAM INWSfOf S ror out,;ul 25,fib 
FIFO lnpul l>uller. On l>o•1d 8D85A·2 processot: lo pro­
gram .se lCK:labh3 ba11d tales nncJ oec ufHO$ o nJy I 6 t/O 
addreS.Sl'J$_ Idea l for DUAL UNIX' or olher muu,..wm r 
sr.;lems. NEW! 
BICULSlll4ClrlA Assembled & Tesled Sli95 00 $650.00 

AIM 12-12 err AID CONVERTER 
~VD Input module wirh 12 bit acc1J1acy. 32 mput cJ1an.ne1s 

arid opt~anet JnSfrume ntatron am plifier 
BlOUU.IM12 A& l ~-r l 1ns1ruir..,,U11<1n ~P $745.1111 
BIOUU. IM1ZB MT ~'1riou1 l0<U11nM1 n!A l<1n A11111 $11!11.00 

AOM 12·12 BIT D / A CONVERTER 
OJA outpc;I mod ule. .z c tJonnols. 12 Ort accuracy 0.Pttona r 
VIC420 ind,uMoaf output moduJe (4-20Ma}• .d c hannels, 

used fn t;on1unf;.rJ011 w i th AOM 12 
BIDUUIOMll Assombl&d I', ros lod S6 75 DO $640.011 
BIOUlllC4l11 ASs umblOd & Tested S6 75.00 S540 .0D 

CLK.24-NONVOLATILE CLOCK/ CALENDAR 
Day, dare. hours. m'r1uras. s.econds. and 3·5 year batlery 
b~ckup on bo.;trd Reaa or wrrre dJtactJy 'rom i/ O port. 
JumtJaNJblD ior 6.:ni UNIX' or roa' "mo ap.phc.a11011s. 

BIDULCll24 C A<! T 'W/ 64Hz lntotrupl $300.00 SUS.Oii 

~~\\. SOFTWARE 
DIGITAL RESEARCH 

[OOJ [IMicroFrame· j 

11DV 60Hz CVT Malnlrames. rho hos/ m onoy ea n ~vY' 
12" Slot :UV 17:!: iov .• 2A 

22 SJot±8V • 30A;!; 16V ~ <A 

LIST SALEPART HB. D!SCAIPT ION PAICE 

BITE IMGSll2 12 Slol Oes 5755 00 20.00 
BlnlMCSIU 22 Slot Oes~ 591 0 00 745.00 
BlT!IRM l 2 12 Slot R•ckn-.:>1Sn saoooo 655 .00 
BITURM22 22 Slot Rac kmounl 596500 790.00 
Sn,opinQ W<JJ9 M: On 12 Sro, Ma1n r1ames. 45 Jb s 

On 22 Stal Mamrrames: .S5 JO s 

S·lOO MAINFRAME WITH 12 SLOT MOTHERBOARD 
AND CUTOUTS FOR 3 • 51/1 " FLOPPY DISK DRIVES 
+8V ....! J 7A :!: rov i,:i 2A + '2V .;:i r '2A unornal Power Cab~C! 

BIT!ITTl2 12 Sl ot des'. 574)00 
BIT£1Af12 12 Slot ~ackmo11111 565500 

05.00 
695 .00 

Shrpprng Wo•9n1 · On 12 S/01Desk· 40 lb;s_ 
On '2 Slot RacKm oc.ainl JS !Os. 

DUAL 8" DISK DRIVE CHASSIS 
For IWO SnugBfl 801 R 01 two O(J mf!' DT-8 sJze drives 

wir/1m1om uJ po"~er c::abJes pro o.;ided 
+24V , I SA -S V • 1GA · 5V ~ 25A 

BITEI DfDO Oes k l oo $56500 
BITEIAIDO R..:kmrunl S725 00 

0. 0 
650.00 

S~rppmg \' e•gnr · On Desk To~ 40 tos 
On Rackmoun ~ J 5 Jb s. 

rR l ll ~ln ON! fU CTllllNI CSisa ma.TOfa"ttri>JlOt for TE I O.ar;nA OE 's 

CJ fl to< OTl.lflC!y "'"''"" 

rn..Haves 
SMARTMODEM 

• Au10Ans~1'r , Au:o 0..1. f ull or ~a 1-lhl~.&. lD>P Bae•• s....1DU.,1\' dn<! 
a~ t1N>t'OJ!l lllt.a lctma1s .... 1n 70t8 aara D•ts.. I ci 2$.tq:JbllS aia. m~rt a 
no p.1r11~ • 0·300 h.1uarl • RS232C 1nlcrfJce • za Micffiprocessoc WI h 
( Kbc'CtlU.::ttw~rilrn • .io ctuiacter corrrnoifid WNer • Sile 1 S. " :.- S5" , 
96 
BIDCNOZODP 
BIO C~ll'OOP 
BI DCNOJOOP 
BIOCH~ I DOP 

BIOCll291110 
ll DCHODDDP 
&IOCll24010 

Smar m00em IS I'll 6 lbsl S279 00 
Srn.lrlmI<lcm I ~~O hat.<l 16 ll>s I S699 00 
CNUOOfJfaph ISO Wt J li>sl $24900 
MJ<ronWlrn 1OD ;Sil ~t • lll,1 S399 oa 
CP/P.~ · 6' rtm111\1il Pr cr;1am IDf a:»•e 
Mtcrllfl10ll"11 ll $37900 
[).a1~com i?ASCAl OOlChJ 1.. ·~0\1! 

0JeleVide6 

$225. 00 
$649.00 
$205.00 

tJlS.011 
S Z~.OD 
119~. 0D 
s 511.00 

WORLD'S BEST SEUING TERMINAU 

MDRRDW 
DESIGNS 

~~\.~ S-100 5·26 MB 34tt; 
HARD DISK SUBSYSTEMS 

5 • 16 Mb DMA SUBSYSTEMS 
f~ch subsystem inclvdes OMA Hard Disk Conrrollor. Sea· 
r;~t" srsoa s Mb ST4 t2 io Mil. or CM/ 16Mo 5 ~•- Hard 
Disk, Cablnel. power supply, CP/M~2. 2 and Mle1osotr 

BASIC. 
SIUSDMAM · SollWBfO supptlttd on 8" IBM 3740 dis>< 

w•tl• blank 1/0 ana INSTALL ~tC>Or.!m 
Sl•DSOMAlll''U So/lwa<0 con/lgurod lot Morww DJ/28 

conuoller and Muir 110 as consok'J 
8l MDSDMAM ' DM~ Sollw1Jfe conltguredlot MortowDJ/DMA 

controtlor 11nd MutJ 110 as console 
il lMCSOltA.Jlll "N S SoUware suprted on 5 1'4 "' roseclar Norlh 

Siar disk w• th blsnk 110 8nd ll'ISTALl 
Pr011ram 

Reptace • Jn Bb01"a pa1t numtnus \ llh 510.1 5MbSubsys tems 
Ill lot IOMb Subsysroms. or 16 lor J6Mb Subsy$1ems 
DISCUSM5 • 5 Mb Suosystoms S2195.0G ~1495.00 
DISCUSMIO • IG Mb Subsyslems $2795.DO 2375.00 
DLSCUSMl6 - '6MI> Subsys tom• $3495 00 2915.00­

(order by part numoors l•Sted above/ 

DISCUS HDC 20-26 Mb SUBSYSTEMS 
Eaeh svbsystom lneludos HDCA.3 110 mappod con1rol/a1. 
Shugart SMOOB 14" 26Mb 01 Fuiils.u 2308 B" 20Mb Hard 
Dl•i<. c.abinel, po•ver supply, CP!M 2.2 & Mfet0sol1BASIC 
(Sh ipp ing Woigllls. Af2D 40 lbs. M26 3 bO•es 6, 29. & 4511>!1.J 
BIMH"OCZO Discus /.120 A& T 544115.00 PlKllll 
B!MOSNO CZ8 Discus 1.126 A& T H•9S.CC $33114.1111 

VIDEO AND 1/0 
VB 3 · HIGH RESOLtmON VIDEO 

80 K 25 or 50 character vfdeo display Memo')' MappOO. 
Pora1101 Koyboard port 

81SSMIB3AZ48 0 < 24 A&T $499.00 $41!1.0ll 
BISSMIBlU P 80 x 50 ~ ino Upgrado $ JI.Ill! 

1/0 4 
Two so,.al 1/0 , two pat•llol t/ O 

BlnMID·O Assambt~d & Tes rod S290.0G sao.oo 
#\ 1/05 

2 Se11a t J paraJlaJ lneludJnrJ J C&ntrtinics 
ilSIMIDSI 	 ASseml>!ed & Teste<t 5329.00 $UUO! IOIACPM 	 CP/ M • 2 2 Corrtrol Pr09ram/ $150.00 

Mter.ocompt1tors Extra Memory Pages 1/ 0 8 
BIDl!MAC 	 MAC• Mocro Assomt>lor s 90.011 B Pon SttNal 1/0 WJffl TimerFREE!!aJOIUHC: RMA C' Rotocalmg MAC sroo.oo BISSMIOH 4somt>lod & Tes rod S5SO.DO 
SIOIUJD sw· Symbo lic lnslfl,JCt1on Dabuggor SI00.011 61P08nl'l21ZP' $10.011 
S1 DI UU TEx·~ Texr Formatt;:r SIOll.011 "l e!oVdro 925 w~1.. 2nd Pllf' CPU, RAM 8r PROM 
llGl lOl.S 	 DESPOOL • Background Pt<n l Ulrlrl~ s ~0.011 - · J • 59500 ••i<e' CB2 zao CPU 

e11~am9~p· l90.110 
' lcleVrOO:t 9;;0 w(fiee 2nll M ~ 

!IDl!Clllll 	 CBASI Programm1n9 Lan9"'llf1e $150.00 21• MHz w11Jaceept 2 7 16. or 27J2, 01 RAM 
81~ 1!CB&e 	 C8ASIC·86" Programming language $325.00 BlSSMCW Assoml>fod & Tested 5299.00 SZB9.00 

• Trademark o, Oigitar Research 4lh {l.]Qt"T>ef!'O"'I kr S28~ 00 •~Ille BlstMZllOll SSM Z80 Monitor $ ft.Oii 

MICROPRO INTERNA110NAL 8fTll91 II $509.0D MBlOA 16/BK 8/16 Btt STAnc RAM 
BIMDSWDSTll Worol5ta1 Version • 3 0 U49.00 W1HH!IT1..!labcn5 &r~ IJfTII.lf}!S 16K oyte /8K WOid, 24 bil o~tondecl, addtosslng, "M wmo,· 
Blfll:D~Ml•R& MaJIM01go• $1011.011 emw IllBIJ SiOUO Phanrom dis.able, addressabJe in .i:K tJ·loc.lfs 
&l• OS:SPSTI Spell Sia,. ~1 50 .00 Black mOOe Yi!BU'l or at0\'1! l,SHHIOA Assembled & Toslod S299.00 UU.011 

(Sh•pp1ng Wo1ghr Ji lb ~I BEST BUYS! 
BIMOSU'fl:TR DaM Srar• $200.0JJ 
81MllS.SUPS(T Suporsort • USG.DO 

!JllOSCAUTR Cale Star• 	 $2BD.OD 

• Tradamark o r Mrcrop10 Jntermwonat 

SORClM 
81SOftSU L 	 SUPERCAL a Supenor flectronr c: U2'!1.DO 

Work.sheer 
BISORACTI ACT t· 8080/Z80 Asseme1e1 $175,00 
91SOR~Clll AC T 11 · 808618088 AssemOl<Jt $175.00 
BISORTRNS TRANS' 8086111088 TtanslotO• SJZ~ . 00 
81SORPMIO PASCAUI.! ' REL4 808018085/ Z·BD Sl1UO 
81$0R,•a& PASCAUI.!' BDBS $495.00 

•Tradomar or SOlc~m 

MICROSOn' 
SIMDUASllO 	 SASIC·BO' Version 5 X E.iendcd $300.00 

Ors Basrc 
111M crwc BASrc· Gompf/er Vers ion 5.X $3!15.00 
ilMBSlllFT FORTRAN·BO' ~011.. Dll 

• Tr8dom:trk or Mfc1o~otrConsumer Prnducrs 

SEND 1.00 TODAY 
FOR THE NEW, FULL COLOR 
SPRING 1982 ENGINEERING 

SELECTION GUIDE! 

MBBA 1K/16lt EPROM BOARD 
IK/16K 2708 EPROM board, disabJa m rK inc10menl.s 

e1ss11•BB.O Assemoled & Testoci s 179.00 $1S9.0ll 

PB.I PROM PROGRAMMER 
Proorams 2708 or 2716'"' opctatos as a 

4K/8K EPROM BOARD AS WELL 
BISSllPBIA Assemoied & Tested 5265.00 UU.00 

ORDER TOIJ. FREE (800\ 423·5922 CA, AK, HI CALL l213) 709·5464 
Termo US VISA. ~· C. SAC, Ctlor'- M""'Y01dor US ~nds O.ly CA rosrderJs "11d6171a Sales Tax. MINIMUM PREPAID 'aRO!R SISOO 1,.,...,. Ml llMUM 
SHrPPlllG& HAI OUN{; ol SJ 00 l(W ll>e ltr51 J ll>S nlv$ • O< IOI Heh~....~ l)OUlld 01 tlt!S ovet ~ I~ seltl lr<ti;hl coll«t .luSI ,. case, please~ 11JOr 
ptmc nll'Jlb!I Prtee$ ~t!JCtl 10 ch.ange .,...,,h::lu notce We w111 ik> out DCSt to m.11.'l ti'lll''I Pf IC es u1rmgh Sco~emttr, 19'i2 Cc«11t Card orders 'Ni ii be c;:harged 
a;icroona<e rreoont 11)°" '""""' t«WcO'r'Oll' Sp11ng 62 EnQ<iw1rc;i Se!t<LOn G1f<le. send 5100 ID< 'IOOf COO)' lod.a ~ Sal• ll'ICOS are " " IJl<l>lld"'11ets""i)' 

Ci rcle 378 on Inquiry card. 

SEE 	IMPORTANT NOTICE ON PAGE 604 

http:U2'!1.DO


BIGBTSYS8t6AOA Single User System Desk Top, Assembled & Tes red $5495.00 


BITLV910* or BITLV910BU* TeleVideo 910 or 910 BLK with purchase of above system $1.00 

System 816/B - M-Drive Single user System 


System 81618 is an ultra-high pertormance single user system wllich includes Interfacer 3·5 (five serial ports), 256Kof 

fast,static RAM,System Support 1,and Ashton· Tate'srompleteclBase II '" dalabase management software.Plus,System 

816/B's implementation of CP/M" includes M·Drive sohware. which turJ\S the system RAM into apseudo-disk drive for 

exceplionally last computing.This system sells lor only $6995.00, asavin(ls of overS1800.00compared toall components 

purchased separately. 

Bl68TSYS816BOA M·Drive System Desk Top, Assembled & Tes ted $6995.00 

BIPOBTlV9252P* Tele Video 925 w/2nd page or memory· with purchase of above system $1 .00 

System 816/C - Entry Level Multi·User System 

Syslem 816/Cls the only high performance multi-user system which allows both8 and 16 bit programs to run simultarr 

eously; it also mal<es lor an unparalleled single user syste m. 11includes lntertacer 3·8 (eight serial ports). 384K ol fast, 

slatic RAM. System Suport 1, dBase 11~ . SuperCalc·86" . M·Drive soltware. and CompuPro's MP/M 816'• multi·user 

operating system that allows yo.uto run both 8 and 16 bit soflwaresimu//aneously. System 816/C sup()JtS up to three 

users simply by adding appropriate terminals: ror more users. jus t add more CompuPro RAM and lermina ls.llle system is 

priced at S8995.00. a savings of over $2300.00 compared to all components purchased separately. 

BIGBTSYS816COA Multi-User System Desk Top, Assembled & Tested $8995.00 


81POBTLV92521'* TeleVideo 925 with 2nd page of memory · with pure/Jase of above system $1.00 
"Limi t r terminal a t S t.00 per sys ram. Purchase ol 8' RS232 Ca ti le. Parl Numbor CNDRSZ3H Far S19.95. is required lor 

system/terminal rrttcg ra rlon. 


Rack mount and CSC systems are atso available: please earl or wrlta tor de/ails. All CompuPro sys rems are shipped via 

mo tor or air freight collect; please specify ar time of order. All b-Oarc/s are shipped In standard conflguralions 

•CP!M. CP/M 86. and MPJM are rrademarks ot DH}dat R-e:search. MP/ M 816 ~.s used rmdEtr license lrom D't;41a, RtUO iJrch. 

S11piarC&lc·86 rs a frlJdoma rk of SORCIM tJ/3.oso u and dOa so- Jun ior ore rroOemo rxs or A~hton· T.iue. 


Circle 379 on Inquiry card .
SEE IMPORTANT NOTICE ON PAGE 604 

COMPLETE (OmpuP~.~- SYSTEMS 

FREE SUPERCALC-861 FREE dBASE 11!1 
AND A TELEVIDEO TERMINAL FOR ONLY $1.00!! 

WHY SETTLE FOR LESS?! 

:r.o'i'":""""i"7- ""I .... ':" -

.-i - • -..: • : : 

~ M • • - ~ ••• ·~a~• ~ 

PERFORMANCE, QUALITY, RELIABILITY 
HIGH PERFORMANCE SYSTEMS DESIGNED TO EXPAND WITH YOUR NEEDS 
All CompuPrn systems have been designed with your future in mind. Eachsystem is exparidable so you can upg radeyour 
system as your needs conlinue lo grow. Hard disk slDfage is also available with the new DISK 2 OMA Winchester disk 
controller. Unlike many "personal" computers. your Compu Pro system will no t berome obsolete whenii 1s time 10 expand. 
The modular clesi11n of lhe IEEE 696/S-100 bus allows you lo plug in aclcliliollal boards when they are needed. CompuPro 
syste m components feature lhe latesl state-oHhe-art technology to P1even1 obsolescerice. 

Ea"h CompuPro system component is fully assembled and tested under rigorous burn-in conditions at the lactory ancl 
then shipped to Priority 1 Electronics. yoor au thorized ComP1J Pro Systems Cen ter, for final integration an<J configuration. 
CompuPro systems carry thebest warranty in the business: on full year. The Oume drives have a full six monthwarranty, 
the besl drive warranty anywhere. The componenls are inlegrated into a complel esystem by a factory trai ned Priority I 
Electronics technician. The systems are then partially disassembled l()J shippif'l!J. Alter a shon time lor unpacking and 
check·ou~ your Com puPro system will be reacly to load and goi 

SYSTEM BASICS 
All systemsincludeaCPU 8085/88 Dual Processoror CPU (8085 runs at6MHz. the8088 runs al SM Hz): Disk 1 ligh tning 
last OMA llappydisk controller, CP/M" 2.2and CP/M86" operating sys tems: Sorcim's SuperCaJc-86~ alectronic spread 
sheet pr()firam: twodouble-sided,double-<lensity Ou me DT-8 disk d1iYes in an attrac tivedesk top enclosure: rugged Desk 
Enclosure 2 with 20 slol actively lerminated motherlxlarcl, fan, air and line tillers,and constan t voltage power supply lor 
years of reliable operation: internal 1/0 cables and floppy disk data cable: complete dllcumentation lor each system 
component with a system integration guide. In addition to theabove ha rdwareand sortware, each configuration adds a 
unique combination of RAM, 110, and other special purpose boards. 

System 816/A - Entry Level Single-User System 
System 816/Ais an excellent choice tor an entry level, singleuser sys tem that's designed wi th lulureexpansion inmind. 
816/A includes lnlerlacer4 (three serial 1/0ports, parallel pcirt and Centronics/Epson·styleport), two RAM 17s foc 128 Kof 
fast, static memory, and Sys tem Suppoct 1 (clocl<Jcalendar. RAM/ROM/match processor opt ions, RS ·232C serial port. 
lnte1rup1 controllers, interval timers, and more), and Ashton·Tale'sdBase Junior'", an upg radeablesubset of their popu lar 
dBase II data base management software.Thiscombination of components mearis superb compu ting today with an option 
for fu ture expansit}fl - all lhe way up toa multi-user system. System 816/A is priced at S5495.00, a savings or over 
$1 000.00 compared to all componenls purchase separntely. 

DISKEITES 
SOFT SECTOR 

40 TRACK SINGLE SIDED 
DOUBLE DENSITY WITH 

HUB REINFORCING RINGS 

..,\JS! PKG. OF 10/$19.95 
130t' 

FREEi! KASSITTE 10 
LIBRARY CASE Willi 
PACKAGE OF 10 DISKETIES 
a $4.25 VALUE PCD1 No. Btl'Rl5SDD 

BltRll>ll paelca~e ol BO Jess Library C<ise $1211.00 

BIPRI ISO packa!PJol 1OS " S.S/D.D.Oiskenes nosieeves $211.00 
5 •• ••r• pach111 .......... .. .... ... .. .. ,. .. . .. . St 1..00 

SMITH-CORONA TP-1 
LETTER OUAUTY • 
ELECTRONIC TEXT 

PRINTER 

$649.00 
BISCMTPIS10 ISerlall 
BISCMTPt PIO (Para!J•I) 

, 

• 12CPS • rOCPI • 6lPI • SERIALORPARALLELINTE~fACE 
• 50· r92K B.iu<I • FritllOll Feeel • 8B Cllilrac1er 

81SCllllHZS TP1 Block Mi lar Ribbon $l.50 
81SCllll28Sll TPI Black Fabt1c Rl bboo $UO 

.SANYO 
FCC CIASS 2 

APPROVED 
DATA DISPLAY 

..... 
MONITORS 

Sf'ECIFICUIOH: 

Yl1w1 Setttn 12" diagonal; 7> SQU4re r11:1ies 

ScJ11r.g Slll•• 525 roes: 60 r..Jds/seeool; over=n 
ff Df1Hllll b11lllllH 600 lrres. corner 
SlgHI lapll 1.0 YQl l p·p wnpos~~ vidl!I)'. 75 Ohms 

•.. 

DM21 I:> PJ1 pllosp/10< 

BISYODM2112 
Lisi Price: S160.00 $SALE: $119.00 

OTHER SANYO MONITORS ON SAL£ TOOll 

Wit ~-" ~~ ~ 
llSTDfMMll ~-11&w p.. IOMHz 115 lllsl Sl90 00 11 49..00 
etnUM5 101Cl 9"'G<ttn. Pll , 10MH1 [15 lbsJ S200Jl0 $151.00 
81$!0DM801ZCl 12'"B&W P4. 18M~l l24 lbs.I S250.0D S115.00 
811!0DMl11ZCl 12"GRl!1!n. J>J1 , 18Mflz [24 lbs.) 5260.00 $111.0D 
IJS!OfMCIJDll 13"Cob. 16 x 64 135 lbsl $470 00 '375.0D 
1rs1oo•e11 s• 13"RG8 c'"" rJS ~1 589500 muo 
"As US&d wltn 181.f P.C. 

APPLE Dl$_K DRIVES 

Gi>'C your APPLE11• a Foonh frm~lon-lhBIOlally rompat1ble51'o " 
drive tllal lakes yor.J sys1em larther. rasiei.Wtth readtw-.ite eleotroflics 
so adv<11100l ll1a l 1ea.rr,.. efltlfSare vlrtu;illy eliminated. 'lilh a 1m~ 
zero m~1oswilch lhal keeps bool and track access S111J01h and quiet 
Wit h lhe abll11y 10 read /\all-lrack soltw3fe and up to143,360 lly1es on 
oos 3.3 . Wllh sinlklr r>erloonaJlCeon oos12.1•. Pasca,. or CP1r.1• 
opi!latino sYS1!111S. AAJ, lhe dlslc entlos<J•e rn111es pertectly whh APPLE 
cabioet"I 

ElTEllDED WARRANTY 
Frunh !lrmenslon olfm• • 12 month paris and labor w'1fanty a1no 

cosl lo you! (Gee. lhis really iool<s Qood') 

BllOS411A Lisi Price: S419.00 SAlE: $369.00 
z or More, a1ly $350.00 each 

BltOS411Ac· APPLE 11• Oisk DriYC COr'ltrollet $115.DD 
"Sold only with purchase or Fourth Dimension Drive 

http:S8995.00
http:S1800.00


FUJlTSU FROM SELLUM 
LE'n'ER QUALITY PRJNTBRS 

80 CHARACTERS PER SECOND 
Th~ FuplsU SP33 !filer Qllillily (l<in!er from Selum is 11111 ortly !he 
last~t daisy wtieel letler quality pr111t<r on U>e maiht ii Is Jlsa the 
most ~S31~c. I tS klur 1nl•rlaces all'.l live petsooa!ity jlCOlocols make 11 
wnpa!rble with ius1aboo.n any C<lml)l,Jleraiid wc;d procc~DI)packa!)!! 
on the markel 1ooay The pnnter iS txult lo be SOIJCl and quiet it won't 
shak• thcotficeoown !ll!!'>'eiycairiaae retunt It alsohasa l6K bufrer 
(43K ocitiQo~l). lhe IJuffcr allOwS yoor oorr.,,.i!er ra send data oul 10 Lill! 
printer i!rd rot have to wa it for it before allowing you IO t ontlnue. Na 
more s1.lrm9 a1 till! ~""" wa1ting fD< lhe printer to finiSli 
11111r11ces: • l\S?32C ar<I CU1ront loop • C..tionlcs type "'1Qllel • 
IEEE/488 • All aro DIP •~~d'I se~talll~ 
l'ln1ulll1 Plala•ob: • Ni:C~~ IO • OIADLO GJQ • OUME SIJf lnt 9 • 
IBM f'ersmal CcnipJlm • ATA~I (CtllbOl11C$ 7J1J 
•111S,t<llllubim: • Zl!OCPU • 50·1 91Kbau:l Dn5'11al1nlfffac>! • 
Oos!inct alllrm souno IC>' CW\ error e<>r>!>hon • 1mellJQer1! Di-directl(NI l:>Qic 
5"ek.i>) e ComplelOWO<ll processing f ... 1u1es 1ndudlm} 5111ard 5"P'f 5011)1. 
und<rllfTrlQ. and dDl:Ole-SI ·e chllr;icte<s • Aut.o •eorln l • Auto C~t • 
ProPQJ't lQlldil .spaang.$ and' SUPP6"[$ i'.llJIIJ'Tl.llJC 1~11hea101 • frOl'rl DaMI 
lormo a>llrol • 12K ROM • Coolillet• Ve<IDI l>k>ll•lll rouooes • 
C<wn!>Ohblo ""~ """" mech.lrocat sheet -· • c~r - 60d0 • Su 
1Tmltl '1tiarra.nttt! 

Plllh. Usl rnu our l'rlc1 

llllMIH Prlnronv/ 161<.Butter S.'l•95.00 1ZJD~.oa 
BISLlfH~ P! in1et W/4B buttes s:iag5 00 $30i5Jl'J 
llUiflllfT Clp00r>al m~C3/ l1rms tractll< UD D.00 
llSWOt~OD RS-232 Ci~e $11l! .OO 
l lSLIP.uellD I Ct111ron1es Parallel Cabltl UCl.00 
Call tor prtcl.ng 011 sneer teed oprfons & c:ibf,n; .not IAsrod 

tP1l nror :;il l1>pod 111'a moror frajt;Jht c;o'1ocr} 

Para Dynamics 

FREE TRACTOR AND 
FREE OKIGRAPH!! 

Ql\IDATA 

COMPAJUt OKIDATA'S FEATURES 
TO ANY OTHER PRINTER! 

COMPAJUt PRJORITV ONE'S PRICES 
TO ANY ­ THEN DECmE! 

Don't be fooled by those wllo try to 
"soak" you for the options 

• Bt·DIRoCTIONAI. · rzo CPS • eo CPl IOCPr tor BZ-' 
• 9x9MarmrAipnanumor•cl • 132CPI. r;o roCPI or83A&8• 
• 6•9or 12 Mal/ix to r graphic$ • 82A & BJA have both Can· 
• 10 ct/rloranr character sern Ironies Parallal& I WO baud 

Per Inch Sor1aJ 110 
• Sefl Ta sf 

Alt l"ee "'"'"rs tt'1U1e tO ~""' p.,-.e; SWl tch S111ecl'1010 ftt 1enotll$ tO 
~f1Gll'""""3" to t4" f101110t llOttom1»DOrlcatl•noatup to4 o•ntoimsJfltl 
1e~1 "'11 All ol th!se teil.lll 0'$ ma~e ~KIOATA ""'best "".,low COS! 
[lllllltrS~ 

llP08Ull2U' 
BIPDlnlllATG 
Bl.llllSE.12181 

BID llDAl1UP 

Us.I Prl" 

Ok<lota 82A wn'""'' aO<I _,>11ll<es 
Oladata aJA ...11racta & 9rat>/HCS 
9600 !laod 2 K s.nat 1>J~1/1nt,.1ace 

Wllll simul~llf'leotJj CJ,Jldla.~ OI pt11lW 
132 ~d.Jrr.n pr1 1\ier ~allct tntt!f la.ceo 
w11h 1Japtuu ~tr"' Df 

Slli 

$539. 00 

~ 
7 50.00 
ISO.DO 
99.00 

$1019.00 

132 ctiumn 11<1111 !1' 9500 t>aud -~ 2K $1 119.00 
rnlertace. ~raphocs. and uacior 

Bl•BUPLWT11C " A:ii* Pas>'.lol lnt ,.lac• w/Cablo 
• so~d on ry with onn1er 

COMPARE PRICES!! 

$75.00 

A• •DS· 
Applied DigitalData Systems Inc. 

SALE! 
Green Screen 

$525.00 
Black & White 

$479.00 
VIEWPOINT - ADDS 

Detacllabte kayboatd, RS232 lnrartace- :Jrtd awcUuuy porr. 
80. 24 Cl>st>l• y. l1lro01a scr~cn 
BIJQDYWU ldlOS 31' P31 Green Pl>oS!J/IOI S6!1900 $525.00 
llH DTllPHW fl.I 81 6 'o 1tt S6!19 00 $479, 00 

(Shipfng Yle1glrt 30 l bs.) 

\t5llAL 50 
• low proMe detached 
~ayboarct loaturos seulp tuwd ---- ­
kays wrrh maue lini$1l 

• Screen lilts and swrotls 
e 80 X 24 dt!;j!lay With 25111 Slatll> 

Inc 
• 7 • 9 dot ,,,.,,., wltit l\Jnd..:on<I"' 
• AS·23 2 Se11al "'"'rt'"" wii1Ull~ 

RS·232 port 

• 128 Cl'larac1er ASCII Vol Ziii J 1 
cflarar:1er lmt dr:owir.rg .se' 

INTRODUCTORY OFFER!! 
B1"1JOBW "on Qlarn Black & w r.1-0 559500 S850.00 
BlfSIJOGR P31 grttn d1 sp/Jy $750.00 $885.00 

(Sh1ppmg We'flht 3 7 ibs I 

SEND $1.00 TODAY 
FOR THE NEW, FULL COLOR 
SPRING 1982 ENGINEERING 

SELECTION GUIDEI 

Exactly one-haft the height of any othor modot. 
ProprJalary, high·rosolutjon. road·w1fto flaad5 llBtontact 

by Tandon 
D.C. onty operalJ1on · no A.C. roQ.ufr.ad 
lndtJs rry standard interlace. 
Threo mi'llisec.ond lrack.· to·uack a-ccess time 
llTJOr.'411 SinQIO Sided $3".~ l er mort 
llTJDr.1411 Double Sided $415 .DO 2 11r mar• 

TANDON 5'1<'' DRIVES 
lllHr.11111 1· Sin{llO Sided. 250K8 (5 lbsJ 

2 ar More SIS0.00 
llll!ITmlOOZ• Double Sided, 5CIOKB 

2 ar Mare $270.00 
lll11Dr.1 ooi S•ll!)le Sided. 500 KB 

2 or Mare $270.00 
IJTIDr.IDOC Double Sided, ICIOOKB 

2 or Mara $375.00 

' As used in lhe IBM P.C. 

sm.1111u 

un.oa •L 

llt5,IM!U. 

$3~.UD I L 

AMITSUBISHI ELECTRIC 

Setter Than 
OUMEI 

Setter Than 
SHUGART! 

6". Ocu1"'-s""'11, dcullle-de<ts11y. lntert:i..1'9'obl• w<th OUME & Sllug1n 
l l•ITIZH413 Sh. Weight 16 lbs. $.lt!.llG 
lllllUllMU M M~nua l $ IUCI 

2 or Mare $475.00 each 

~-Shugart ao1R 
Sln{ll<I sided. doubl1t density· most popular 8" drive 

llSNUIO I R S394.00 e•.or 2or mo1C1(16 lbs) tor J38ll,00 
8ll11UWOUM Monu~llot 80 rR drivos S 10.1111 

~:~TERNATIDlllAL INSTRUMENTATI ON, INC . 

OUR BEST!! 
Ir~ ·--~ -- ­

- PRIORITY 

18 SLOT S-100 MAINFRAME 
Cl'T Power Supply. forced air cocllng; securily lock 

r20 01 220V AC al 50 or 6DH1+8VtY 2DA. ±J6i;l J.5 


BIP012GIU Dos• Top $799.00 SHI.DD 

BIPH!111U Rack Moun/ 5849.00 1149.DD 


8 SLOT S-100 MAINFRAME WJTH 
CUTOUTS FOR 2 5 1'4 " DISK DRIVES 

+5 5A ·5 i' 500MA. +B~ t5A. +12~GA. +16 <i' 2. · 16 @2 
Bl ,DIU~DSO D&st Top 5899.DO SlH.00 
BlrDIZ~U Rack Moun/ 5949.00 SUD.OD 

DlSK DRIVE FACILITY 
Accommodate.s two 8" ltCJppy drives. at Shugart. Dume, or 
$1mll11 ctasl11n •net d ,'monS<o ns. '10 or uov AC ar SO or 
60H1 CVT powe1. 
BIPOM22GOO O&sk Top S659.00 $579.0D 
11,0llZZOtO! Rae• Mount 5679.00 1515.00 

Free stonding cab•noi Wiil accapl 2. 8 '" Floppy dlsl<s and I, 
8 Riglct r:l•$k 18 $IOI card cago wltl accepr th1HI01J1'lo ho/gill 
ID'" x 10" S-100 cards (Alpha Micro and orh,,rs) CVT Powor 
Supply. 

+2• 7A + 161'2.M. · 16 3.5A. +8" 20A. +5 11' 5A 
··~u•m1 PRONTO s1295.00 $112Ull 
PIOITD COIYlETE Willi POWEi SUfl'l.Y POWEJl·U, SEOUEJICER 

111'111121111 w.rn sequaneor s IJ9S.OO llt41.111! 
SlllpPtJd mo"" lroigh r collact 

Circle 379 on Inquiry card. 

UNIVERSAL DISK ENCLOSURES 
• Accep1s any combination ol 8"' drives (OUM £/Shugast 
80 IR IYPB o r ~ slw Tondon typo/ • Also accopfs hard 
d1Sk$ • PosUiva prossure • OtHfona~ Disk. envitonment 
monitor shows svppty "'o'toge and intamaJ cabfno-r rom,,­
orarure • lmotnal pow&r and ctata cables providori. 
UlllUW. Dlflt CUll!T amilo1e will> fXIW" SllR>!Y, fan •rol tes. alld 
oil lr~eroa l callles lilt anacttmeot OI rwo 8" IJoWy drive!. 
BJlllUOIOIM Ou>l l)!r.>oCobl,.,l(&lt II' 401bs) Sol95 OD $<15UQ 
S1111UDIOIM WM ou1= ot ,,.,, 8'" 0<$~ Om<es $399.00 
BJlllUD!lllMI• w/EnvuanmenQI M""IOI in<!•ll<O S584.9S SSlS.llO 
lllllUO!lllM!I WJth our~ of'""" a- - Drr~• $485.00 
811UUD!004AH Dual Drive ealt<net wtUI Aut 5133 0() SIJ0.1111 

tnml3tictl pQWl!r ~ lllXtuk! lD ira!iJSH !)V 

Sllllllil' ~"" 6 i!nlPS I< 9amPS f<llUSI! wt!h two 
ll:Ud d"ks or 4 Tonaon dr..,~ Ab>o in<Uk$ 
o-s~ Envi1(IMl(<lt - 14) lbS ) 

lllllU DlUI 19 '" A>tk Moon! l<ll UDE004 I H .H 

Tll!M TUE! ORlft CUIU:T ~elo w1!0 ,,...., w~. oriel ;il tnl<:INI 
ca~es fol anothmont DI w"' r!Hn 8" llOCcy °'".., (Tanke!Olt type). One AG 
!Xll'<r connect<1 is •lso pr<Mded for use "'1h 1!11 "'' dll".-.. 
auuuom Three Or"" Cabi~ (Sh Wt 35 ll>sl S49!> oo lea.DO 
BllllDOETTTll with E""""'"""tal Maut!i! ""~ 5584 !IS W~.DO 

5" CABINETS · VJSTA 
BlrllHOI Stnolc s·· wllh rs. s l!.00 
BIUSll02 0.,.1 5" wlrh P.S Silo.GI 

ELECTRONICS c ~ tfo'd 
..... • 9161 DEERING AVE e CHATSWORTH. CA 9131 l ~ 
ORDER TOLL FREE (800\ 423-5922- CA, AK, HlCALL l213\ 709-5464 
lmtl us_ VISA. MC. BAC. Chee~ //JJ1>JyOmor. US (.ms O~y CArosidonts ildd 61;% Salos fax. MINIMUM PREPAID ~ RGfR S(SOO. lllChtde MIHIMU!.1 
SH IPPt NG 6 HANDLING ot SJ 0() lot UlO I SI 3 lbs. PlsS 25t •or ..e11 ilddJtQl\ll oount!. OrOe<s""" 50 1115. smt lroigl'lt cDlec:t Just In case; 111·-- j'(IJf 
pllo<>r lllmtler F'r<.. Sllil!O<t to cllonQO w1ina.1~a YI• wdt ti> cu1 bO>l to ir.,.,..,,. llflllOS llYGUfll> S<ptember. 19B2. Credi! Cinl IJl1'er> wil be tholljed iW4' 

p<.ato ·~ II )W l\al<O!ll ltar>'Od yo.r S'"1Q ·e2 Elll...enno Seloet... 6.- - st 00 '" \'Ck" cq!<y tl)daj'_ Sale p-iCt$ 31& b "'""'"' Old!<$ IJtti 

SEE IMPORTANT NOTICE ON PAGE 604 




SPECIAL PURCHASES! 

•::I 
64K IEEE·Sl 00 

DYNAMIC 
MEMORY CARD 

• 2 or 4 MHz operation 
• Designed to IEEE proposed S-100 bus standards 
• Supports IMSAHype Iron! panels 
• Operates with either an 8080 or Z·80 based S·100 system 

providing processor-transparent refreshes with both 
• Bank-select system allows system memory expansion 
• Bank-select port's address Is jumper selectable 
• Any 1SK block can be made bank-independent 
• All 64 K can be made bank-enabled on power-on and reset 
• Fully buttered address and data lines 

BICCS20653 

• Conliguration as a 16K, 32K, or 48K board without the 
removal of RAMs 

• Fa1l·safe refresh circuitry !or extended Wail States 
• Board configuration with reliable easy·tc:>-configure Berg jumpers 
• Supports OMA 
• Jumper-selectable Phantom inplut 
• Uses Popular 4116 RAMs S't...11£ 
• All ICs in socke ts 0 0 • • ~:#,r 
• Full Factory Warranty . ~ \ 3 .. . .#P 
• Assembled & tested ep O'' / 

$249.00 ea or 4'$880.00 
SHIPPING Wt= IGHT 2 tbs. 

LIST PRICE: $350.00 
SAVE $130.00!! 

GmpuP~.9-

128K 12MHz 
S-100 STATIC 

RAM21 

MEMORY 

8 OR 16 BIT 


The days of "Out ol Memory" are gone at last! CompuPro has introduced the largest static S-100 IEEE/696 RAM board ever to be produced. 
The RAM 21 is arranged either as a 128K x 8 bit wide or 64 K x 16 bit wide t>oard,using a high speed,ultra low low power proprietary static RAM. CompuPro has also 

Included 24 bit addressing lor up to 16 megabyte capability and power consumption so low your mainframe will never know it's there' 

• Met!ts or excet!ds all IEEE 696/5-100 specifications 	 BIGBT190A 
• Fully static design uses less power lhan dynamics (1 .2 amps List Price: $1695.00typicaQ 
• 24 bit extended addressing 
• 8 bit (128K) or 16 bit (64K] operation SALE PRICE: 
• Addressable as one block 
• 16K window deselect dip swilch selectable 
• Switch selectable PHANTOM disable 
• 12 MHz CPU operation 
• 16K x 1 static RAM $995.00• Thorough bypassing ol all supply lfnes 
• Capable of OMA processing 
• 128K Static, 1.2 amps SAVE $700.00!!
• 	 NMOS high speed low power memory JCS 

Clrcle 38.0 on Inquiry card . 
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SPlCI FIUTIONS: Tll lCO· I 

Pnonty One Electrorncs has burned up Tandon's prrce 
shee1 with ourspecial purchaseofTandon TM 100· I 51/ , .. 40 
track cloubte densoty d•sk drives! We purchased a la1ge 
quantity of new. factory-sea led drives horn a large OEM who 
simply oought too many. This is strictly a "ooe--shot" deal. 
when these are gone them will be no more' In lacl we are 
selling ttJese drives below our regular cost as a volume 
purchasert A1 these law prices. these drives will not last tang! 
So. if yoo ever thot19htol expanding lhe diskcapacJtyor your 
computer. now fs the time' 

Tandon drives are known throughou t the mdus1ry lor 1heir 
quality and reliability. That is why ma/or compulermanulact­
urers suchas IBM have chosen Tandoo drives laf inclusion in 
their products. The TM 100·1is the same drive used mIBM"s 
Petsonal Computer. f'i()W you can add more disk storage to 
your PC and save hundreds of d~Liars! But you don't have to 
ow11 an IBM Personal Computer to take advantage of 1h1s 
incredll:lle Tandon sale' The Tandon TM 100-1 has the 
indL1Slry standard Interlace for 51/.1" drives S1l 1t is compa1· 
Ible with just about every compuler on the market' 

HERE IS ONE EXAMPLE... 
BIHITVSSOB 


50Mffz DUAL TRACE WITH 

3RD TRACE TRIGGER VIEW 


LIST PRICE $1 745.00 

SALE: 

$995.00 

81KrTDCl53D 
BIK JT'OC2G3& 
81U TfC501D 
81NITAl'501D 
BlNmlD&DM 
81KITll 528• 
81KITY2tl2• 
81Kl'TV302H 
BI HI TV3!2 111 
BI Kl~OBI 
81HtntSll10 

ACCESSORIES 
Dust c~."' h• v302 & Vl 52 


Ou&I CovCJ Jo lllTV202 i V352 

Fr""1 C<l'll!t IOI ~ITV~OB & VIO SO 


Acc=r1 POUCl1 IOI H11'1550 8 t VI 050 

HllV1050 Se""c' M~,.,,,r 

HITV1528 Serva Manual 
HITV202 Servia Maooal 
HITV30(B Sen1rce ,,,,nu•I 
HITV352 SeNlce MaflJal 
HIT\15508 Serv1'e Manu.I 

""'"1C~"'10< Hl1\'1050 ~ VSSOS 

TPI 
Tmls/Ollk~lte BITND1001Cop1clty P11 Side 
lon form1tted)Duble Oonslty 250KB Qty · 1Acceu Tlmit 
Truk•to-Trn k 5 ,.s 2 9 
AYm~• 75 ms 

Knd Settle Time 15 nl$ 
 1 O 24 

M"bu kal O l111001lon~ 


Width: 5 75 1n Hel9h • 3 <5 1n Oepth : 800 '" 
 25+ 
DC Volta!!'~ Requ11emem.s +121 5 
Curfl!nt Reiqt1 lf!me11h 900mN 

oOOmA 

WE WILL BEAT ANY ADVERTISED 

PRICE ON HITACHI OSCI LLOSCOPES!! 


CALL FOR PRICES TOO 

LOW TO PUBLISH!! 


BlllITV1050 

1DOMHz DUAL TRACE WITH 3RD 


&: 4TH TRACE TR IGGER VIEW 

CALL 

BllllTV352 

35MHz DUAL TRACEWITH DELAY 


BIH1TV202 
2DMHz DUAL TRACE 

CALL 

BDDTV302 

30MHz DUAL TRACE 


INTERNAL DELAY LINE 


BIHITV152 
15MHz DUAL TRACE 

CALLfl 

$35.00 
m.oo 
$18.0D 
~o.oo 
SS0.00 
SS0.00 
SliO.OD 
$SO.OD 
$50.00 
$SO.DO 
uo.oo 

Circ le 380 on Inquiry card. 
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Bare Drive 
$195.00 ea. 
$180.00 ea. 
$170.00 ea. 
$160.00 ea. 

OEM and Deal.. l!IQUll ieS f lVltcd 
4Sh'1Jplr>J 1'101gllt 4 Ills. eac~) 

BIHITV509 

50MHz DUAL TRACE WITH 


CALIBRATED VARIABLE DELAY 

CALL 

BIHITV209 

20MHz DUAL TRACE W\TM 

2 HOUR 8ATTERY BACK-UP 


CALL 

PRIORITY ONE ELECTRONICS 0 

• '. • · ' I 9161 Oeenng Avec. Chotswor th,CA 91311 VISA 

ORDER TOLL FREE (800) 423-5922 · CA, AK, HI CALL (213) 709·5464 
f«m<. us VISA MC, i!~C. Clitl<k .!ency Or~cr . u& l1JYJd•Ont1 C4 re<Jdcr>1"dd &Y..% Sa!eo ' ""'MI NIMUM PREPA.100RDER SI 500 lncludt MINIMUM 
S!-i lPPIUG& J-iANOUHO ol S300 •(11 lf'la I rst J lbs. p;us..:o cfor cacti a6::11tK1r.alCNJ1Jnd. Ordiel~O'.ier 50 lbs. se:11t rre19ht coUecLJus.1 incase.,plea~R"ciudie)oor 
~e r.urntier Pnce'S subiec• iocna.~e w1tt.lvl rola We"' 100 wr beSl L:J ITQ:tn~;J:n fW"ltes ltlro~h S<-i!tembef,1982 Crll'f:ltl Card etders.,.,,111 becllal'Qed tiPIJrG·

llf''" rero 1 11'fOJ11.wen·1 •ece"'eo l'OI" S;><1D ·az fnfl'lee""l Se1«1""' Guloe. ""1d $1 00 IO• Y""' COl>I' lod.rv' Sa1f orices a•e IOI r:wepaJ<l crllels on~ 



SBC MASTER PROCESSOR 
This is absolllely Ille most complete slrtille bOilnl comf)J\er a•ailable. 
10 DT£11W tmlFACE 88AlllS &IE 1£lOEDll 

• Zl!OA CPU 
• 64 K Balli< Switchable Memory 
• 4K EPROM 
• AIJID Bool 
• NEC 765 FDC with PU lnt"1alll lo all StJuo.irt compalii* drivl!S 

(51>" or 8'/ 
• 2 RS·232C Serial ports (ZllOASIO, UIJ to 1 92~ BAUD) 
• 2 parallef Ports fZllO APIOJ 
• 4 Tnners (ZOOACTC] 
• IEEE 696{S- I 00 Compabble 
• CP1M• M:! TURBOOos• compatible 
• All SIERRA PRODUCTS CAR RV A FUU ONE YEAR WARIWITY 

The SierraSBC was deslgrllld lomeet Ille needs ol slngll>-user systems 
as well as muilh&1 systemsina rumbr!r ol tollfl~1lons fie. Tlme 
Sliced single jJ'OCeSSOr oper.i1ion. klosely COJpied "*'ll~prooessoi 

cperotO'.Jn elC) This flexil!Wty proOOOS SBC Use!S wllh" Millial gmwth 
palh wlthou1 me need ta olscard prlMous sys1em COOlj)Ofl!!nls 111 mos1 
cases. In lij111. use<s wilh larger requif1'Tlents may b<.11111 saphis11Ci1Lcd 
11111lti·user systems righl lrCfTI the stan 

ref':COMPUTERlIJ SYSTEMS 
INC. 

SAVE 20% 

MICROPOLIS™ 
SBC MASTER 

PROCESSOR WITH 
OPTIONAL MICROPOLIS 

8" WINCHESTER 
HARD DISK 

INTERFACE!! 

AnoptlOllill lnleDlgent W111tlles1er Map1er allows the Sleffa SBC 
lo be fntertaced lo aMlcropolls ~ lcroD isk~. This allows theuser 
lo add reliable mass storage al a reasonable price. 
~ an added bonus dtrring our September SALE. Priority One 

Electronics will supply the Sierra version of CP/M• 2.2 at flO 
additional c11'1fge_ TllATS ASAWllllGS OFS200.00111 
BIPDNBCCl'll A&Tw/BIOS& CPIM" 2.2 List Pr~e Slll9500 

SALE: $895.00 
SBC SLAVE PROCESSOR 

Similar to above wllh 16K EPROM, X·Buss El<pansion 
lnlerfaw and optional on board EPROM burnl!f. 
• Z60A CPU 
• 64 K Bank Sw~dlable Menlllfy 
• 16K EPROM 
• 2 AS·232C Serial pons (Z80ASIO. up to 19.2K Baud~ 
• 4 Para lei Ports (Z80APIO) 
• 4 Timers (ZllOACTC) 
BISDUICS A~ & r..1oo1 l.Jsl Price S79SOO 

SALE $750.00 

OT MAINFRAMES SAVE 10% 

MF+MD (Accepts 2 51/. " Disk Drives) 
lncllldeS cal!irn:l IEE S·IOO mollliCfb:lai<i 16. 8, or 12 Si01) and dual 
mini-dlsll prOVisiorl with disk drive p!Ylllf StJf)!Jly. Tile llerty llO~ 

SOS MICROPOUS HARD DISK INTERFACE 
Miaopolis I2Z0/1Z60 mlcroDislt series illleffaoe OOiPtef with sof1· 
ware dlMIS, ca~ and ,,...,ti"ll hardw.ue. 

BlllSDSHDI A$SM!bled & Tes ted Usl $150.00 

MICROPOLIS 12831 45MB 
8" WINCHESTER DISK 

The Mlcropolls MlouDisk lsan !I" lh•"1.l planer dlskwlth 36Mblormal· 
teo capacily. WinchesW 1echno1Dgy ls lnoorpcr.t1od in !he Mlc.-Gllls k 
desigl\ wf\ich is packilged In lwD sections. The lower hall whfch 
cont;oos lilt ltv~e pl•ll"S. dislt heads. and posiliMef, ts C011'11*1etr 
sea1e.i ror yeills01 retia~ operation. The upper llilN, 1'tliehiS accessI~ 
lor malntl!llallCe, colllalns frur circuit boards, llldudlng lhe Mier~ 
illlelllgent con1roller. The d.'ive ts snotk 11Q.lllted In at113Ctlw! MictoQotis 
desk IOp encllsure wilh power suPJlly. 
Bii CPl m 1 Assembled & Tested Lisi Price S6629.00 

(Shlppa<J Morar Frolghr Co/leer) 

SALE $3995.00 
SIERRA/MJCROPOUS SBC PACKAGE 

~ell'il SSC, GP/M, Mlcropolls lnlffiace. anti Mlcr(lllOlls 12S3 1 
MicroVisit 
BIPDUBCSTSI Shippa! Molr:rFrelghtCollftct USl Price S6629.00 

SALE $4495.00 

CLOCK CALENDARS FOR 
S·lOO, APPLE, AND TRS·BO 

' C OCKICA~ENDAR .. 
SAVE 10%suflll/y Is raled al +1&Vfc IBA. ±12@3A. and± 16Y@3A. The OT 

MF+MO is tan COOl!ld. ilas AC line lllrer toclimlna10 EMl and Is fully 
The Clock/Calendai + urnizes the llO~ar MSM5B32 re;,1 tine CIOcl<Ilac1ooy ;isseml:l«l and rested f'IM•er and l?Se1 swl1~ are 10ta1ed Ol1 

S-100 MAINFRAMES FOR DUAL 811 

HARD ANO FLOPPY DISKS 
The Q.T MFO series m'IWromo 1$ designed to be Ille lllO$t 'ICl'salie and Iii< 
most CMlj)Oct ~'"""'°"""""on tilt l!llllkol lllday In otl:lition 10 a6,8. or 
12 5lo! S-100 caitl ca~ Ille main r.1me Is de~ to slJl>llQ"I 1wo8" l~y 

111 hard rt.si< drfl>es. It Is >deal f<r Ille new ~·Lion ol S(fllillo iloJrd 
eon..,tm ilfllltlo;lhl\' de0$>ly RAM cards IJ\aldo0011~lremany $lots. How 

\<>II can 11.lVe • complete lloill illpl>'I 0t hord di5lc svstem tn one "'"""~"' 
mci<JSUA! •I a f!marl<ab/y law llfi<;o. 
fEATHU; 

• 	 AcQl)l'llmlaltt any canl>ln31~ ol stanaard a··llopgy Of hard g,sJ< ""'"' 
l8011~ DTe. F1Jl~5U hanl dl!ii<. etc) 

• 	 IEEE S-100 SRenr:e+ 6. 8. Of 12 5!01 rno1Jie111c!!Jd availi!li!! llll QU~I 
~f3ti:Kl ~ilh hl!lh Sl><!l!d ...,,,."""' 

• 	 K!"y'l!I! '"""'" SW~ch 
e Fiesel &Midi on FIC.-it l'anoi 
• AMdllM 6. 8. Of 12 ~oc cam cat:l!S 
• 	 Quiel Ian with li1ter p<~to:les cod cltill systtl!IS Cl>0'31ing lean•n; 

!)M11Mi al< li'OUUIO 
• 	 lletaohalill lineardpho;isolrec~ylnto E.Mt f'()ise 11 er roretearlcatllOise 

5Uppiess.oo 
• Two AC""""',..,.. lll1"1s on 1r.a1 pMl!'i la< i>!flllb<rals 
• 15-09£5 CIJI llllS rcr m""1tilo UO C<moct"" 
• 2·50 lirJ pllJQ art OUIS 
• Oimensoons: g~· · >17" ' 21·· (lb.W•DI (Sit Wl 48 111$.j 
• 1'17o'Of Supply: +15 7A. +24V@7A. +a@18A. ±16@JA.·S li' 1A 
P•n ••· 011""110 Uol P'rlco IAlf 1'11.. 

BllJTC•RID "'1holJI Mo1ttetboord So00.00 ~JIO 
BltTC,UDDI w111i 6 slot Motllerbc.lro S675.00 SIMll·JIO 
llOrnm 01 Wltll 8 slot r.!DUttrl:eard S7DD.00 sw.oa 
lltltlfllDIZ wtth 12 slot Moth<rtmnl S7SD.IKI $100.llG 

the fmnl pane!. AC Cliffl•~ ooilols, IW<lve DBZS C:UIOO!S and !WO 
50 pin ()lug anwts ar~ Ol1 ttm rear p;u1e:l 
Pt~ 11_,_ Oe.crl"111 U•11'11ct lAU 1'11" 
BIQTCIF'9D "111"'.JI molhorlmnl $425.00 . 382.50 
11qTCIF•o• ..Uh 6 slot molherbo>nl $50000 50.00 
llQICIF'9DI '"111 8 stot molhlrl:ea1d SSS0.00 95.00 
BIQTCIF'901Z Wllh 12 Slot molll!l!Dard S501l00 540.00 
The .- malnirames •re also mllable wllh "' ~tioo.1 •ugmentitioo 
sull!llY ra SY<' ltard d~ks:altd tile sllll\lc "o 10111e ib171e PJtl numt>ers and 
odd $1 5000 IO tho prlCO 

OT MF+ 
Tlllscabi"'11$SITTlllOI l<l~'-l>ut Witl'Qul ll'lftcutllJU ""511" 0$S. Pi!Wet 

Supply. +BV.tl 161'. :!:IOVlll JA 
li8TClf 'Mlh(lJl mo1,...l>:»nl $40000 E60.00 
l lOTClf1 ,,,,h esloe mo1helt...ro s..so oo 05.00 
1101c1m ~'1h 12 •lol molll!lbc.lnl $50000 50.00 
llQTC•fll ~'1h 16 610t moll'lftlt.larll $550.00 95.00 

/Shipp/nu werahl 40 tbs.I 

QT SINGL.E 8" DISK CABINET 
AcceplS """a· dis~ dtlve (Shugart. Ramex, PerScl. Siemens. 
ore.~ Fan coo/ad with AC lino fl/lot 10 al/min re EMI 
BlVTCDgCI Fet Sll!Qlt 8" 1i0Qpy l)o$I( SZS0.00 H2li.OO 
BlVYCDDUN F0t 6" ila!d diSk Of tape s111iamer S19S.OD 85.all 
BIOJCggcer r-et z r""°" lllfnline dlNts SZ9S.OO 265.50 

tShlpplno WOl!/hl 22 l~S.) 

OT DUAL 8" DISK CABINET 
C..paltlt! •t pawetin~ in Wmcho<ln llittd dl<k and Ollll lillppy lf'511. slmul­

IO!'lellJSI;'. Accel>L$ lw08" o.s~ oiwes [SlluQan or sf.!eecru"*"'Q Fancoole<t 


1-s Iii 1A. +sv 3A. +z~v 3AJ 

llQTtDDC:IH tlonlefilal Moum (Sii. 'NL 24 llltl s:ui0.00 $U5.00 


Cale!War cl1ip designed tor use In bus·!Dented mic111pnx:osS01 ilJlllllca· 
lion~ The 32.76BM Hz crystal contri:Aed time base will proYl~ addles· 
sable Hit 110 dataol SEC ONOS, MINU1tS,HOURS,DAY Of WEEK. 
DATE. MOITTH,YEAR. the dal~ accessiscomrolled bya4-llit address, 
read. Wlh~ and t1a10ir.;u11 Z30 or&080ccmpalilll~ 18 Mc.Uh bal1ery 
back-up ()<! tioaro 

lllll'llc1 UUl'l1.. 
I IQlCCCU S·100, MT $16-5.00 148.50 
BIGTCCCU Apple I~ A&T 515000 135.00 
BIOTCCCTIUO TRS-llO. A& l mo.oo 135.oo 

SBC2/4 Z80 S-100 SINGLE 
BOARD COMPUTER 

llte CT Com11Jler SBC 2/4 l'roa!!>o< Boan! Is a WJSalllt! i100 pawe!M l/10 
b:Jstd desigti wttlcll is -!Ible 'Witll IN~ IEEE S-UID bos 
stlnc!.lrd. ltlU-CUgh the SBC 21~ ""JI ba ""'2 "' 111< l'IMI CPU It I~ 
systom. 11has all the ooct!5Si1f'/ 1..1..es 1Dlte1'Se:l as• stindalooe00"1Jlllor 
system. 
• zeOA e bll CPU 
• 2 "' 4 MHl Swllai sl!!«laltle 
• 1KRAM (wnlcll can be loc<l~ed It 1"1 IK i>lundaryl 
• OM P""'Del VC poll 
• One seri•I lltl pon 
• Powet Oil jtonp lo on ll<wd IK Ill 2K t:ollndary 
• Full 0.CK 05e of AAM aliOwed .. - mode
• o tA C0111110llilllty .~ r.IWflT slQn>I aonenuon "" CPU boanl " 

els<M1\ero In system u- OMA logic or loCllll panel conuol 
• 	 Two programmacie timelS a..alimble 1or ose br programs run w«~ Ille 

SBC+214 limef lllliU illX1 cmlml< avallaltlo lcr "'° Clll CPU boan!l­
(Shlpp(ng Weight 2 lbsJ 

llQTCIBctU i\$SM!bled & TM1l'd S325.00 $290.00 

Clrcle 381 orr Inquiry card• 
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IFLUKEI
========® 

NEW 4112 DIGIT HANDHELDSI 
The FLU~E8060A and 8062Aoffer 1he mos! wwer1ul comblna1100 or 
capabwlitles ever bl a handheld OMM. mtludlng these 
• 4 Y, dig1l leS4Mlon • 10µ V. 10mA, IOM sensllMly 
• 100KHI True f!MA [BOGOA) • 30K~l rrue RMS (o062AJ 
• Relatrvo Releierice • Constant curren1 dKlde lest 
• Selr d1a~nostios • Basic OCaccuracyol 0.04'!bl80&0AI:0.05% 

(B0&2AI 
The 8060A also orlers dBm, reiailve dB. lrl!ql>!!ncy measwemenrs ro 
200KH~ Auto rang1nQ meoollins to300k •and conductaoce(2000 
nS) 
lllFLUJ05o~ wilh satety designed 1es1 leads $3.49.DO 
BlrLUIO&U wl1h safety des1~ned lest leads Stll.00 

31/z DIGIT HANDHELDS: THE WORLD STANDARD 
II laoctlua: 

• de Wllta:ye • lemperature (via K·rype 
• ae ""11•~• rhc1mocoup!e 
• de wne•I • peak holdonvollageandcurren1 
• ac currl!nl l\Jnc lJOllS 0 1% basic de accuracy 
• resistil!ICe (8024B& 110209) O25% basic de 
• diode 1es1 acetr.1cy (802 1S & 80228) 
• conductincA! • V1SUal IOQIC level oe1et1t0n 
• htllh-SP<ed con11rurrv beeper and con1111uily lndicalorS 

&tensive D<mload 3'h·°'9Jt resolulJOO JllOtocrion " '1 th 600V CIQUb!C­
1\Jsed ttment lnpu\ Sar. ty·des>Dned 1es1 leads Two-yea1 parts and 
TWl>yeai labor WilfJDnty Calibrat1cn Cycle. 

81fLU80248 !All 11 lunti.ons 
81RIJl020B (First 8 lunt1iorlsJ 
BlrLU80218 (fi'st 7 !unctions) 
8lRU8Dtl8 [F'~st 6 !unctions) 

$lJ9.DD 
$199.00 
$1411.00 
$139.00 

· ~.• . .: . NC Drilled 
,_... Prototyping Boards 

S.100 BOARDS 
PRICE 

PART MO . 0£SCRIPTION 1-4 5-11 10-24 

llrliBP1901 SIOO S.re Boalll $15.95 SIU5 Sll.95 
BIPG8P10Dt SIOO ttomoolal Susses $22.i5 $111.85 $17.95 
81PGBPIOD3 s1OD V6rto:at Bus~s $22.95 $111.95 $17.95 
8!1'CBPI004 SI 00 Pads Per Hole $23.95 SZ0.95 Sll.95 

APPLE BOARDS 
B1PGBP5001 App~ Bare 9001d 
Bll'i&~OZ l\tlpl! Horl:on1a1 Susses 
8ll18PSQ04 App~ Pods Per Ho!< 

llU5 SIU5 $11 .95 
sius SI U5 Ul .95 
aus uo.15 111.15 

GENERAL PURPOSE PLUGBOARDS 
!lrti81''411 4 5":<6" 22144 15&" Baio Board S 11.!IU USS 7.15 
BINBP44U 4.S"x6" 221 4• 156" Vertltotl Buss $13.15SIU0$1 l.Sll 
BINll'44U 4.5"x6" 22/4 4 156" Pll<ls Po< Hoje $1U51U.50SIUO 
81P&ll'44ZI 4 S" x9 6" 22.144 156 · Bare Boar~ $10.tsS UU U5 
Bll'Ul''4Zl 4.5"x9.6" 22.IH . l~u" VMtcal BLISS $14.115Sll.Sll$12.!>0 
81r&B.1'4CU •5"x9 6" 22144 156'' Pails Per Hole $15.95 $14.&0 $1UO 
BIPUl'1211 4 5" x6" 30/12 I" Bare Board $ U5S UU l .ts 
lll'&lll'lZU 45"x6" 36172 .I" V•rtltal Buss Sll.t5SIZ.14Stl.50 
111'1181'1II4 • S"x.6" 36172 .I" Pails p., Hole st 4.11$ $u.sa s l!.SD 
llN8l'7221 4.5"x96 " ~,111 . 1 " 0are lloa1d $1U5S U5S U5 
811'8Btltt~ 45..Jl9 6" ~172 1" VC<ti~ I &Jss $14.tHIUO SIUCI 
lll'Ufll24 4-5";96" 36172 .1" l'o<I• P!f Holo UU5114.50SIJ.14 

Circle 381 on Inqu iry card . 

RS232 and "D" SUB-MINIATURE 
CONNECTORS 

SOLDER n Pf 
P,.PtUQ. Mali! Type - S"'Soc e~ Female T)'l)e - C=Co-<er, tlOOd 

PHT ND. DESC9lmOK PRICE 
14 10-24 21Hll 

BICN DDBP 9 Pm .lale $ 2.10 s 1.90 SI.JO 
BICNDDE!ll 9Pin~le s 2.70 S Z.40 $2.10 
BICNOOlllC 9 Pm Cover s uo $ I.ZS $1 .10 
BICNDD~l5P 15 Pin Femare $ 2.75 $ z.45 $Z.15 
BICNDD~ISS 15 Pin Female S U5 s 3.110 $3.20 
BICNDOA15C 15 Pm COiier $ 1.50 s l .lll $1 .10 

BICNDDA25P 25 Pin Male $ 3.00 s 2.15 $2.25 
BICNODAZ5S 25 Pin Female S 4.00 $ 3.15 $3.0D 

BICIDOBSIZIZ I Pc. Grny Hood $ uo $ 1.olS $1 .30 
BICkDDZSH t Pc, G1ey Hood $ 1.50 $ I.ZS $1 .10 
BICNDDB5122B 2 Pt. Black Hood $ 1.90 $ 1.65 $1 . ~ 

BICNDDC3lP 37 Pin Male $ 5.BD $ 5. Ja SUS 
BICNDDC31S 37 Pin Female s a.10 $ 1.10 $1.70 
BICND DC37C 37 Pin COiier $ I.SO $ 1-55 $1.30 
BICNDDOli(JP SO Pin Male $ 9.75 $ 7.15 $&.10 
BICNDDOSCIS 50 Pin Female $1U5 $1D.Z5 $9.90 
OICNDODiiOC 50 Pin COiier $ 2.00 S I.SO $1.GO 
BICND0204U Haidwart St1 ?JPr S LOO $ .eo $ .7 0 

RS232. OB25P. EtA 
81CIORS2328f 0.SS 1Ca!Je8 Cro8Fl $Ill.SIS $17.95 $15 .95 
BICID573035 Cent 700 Ser,.sl s 9.00 s 7.50 $6.00 

E~son Pri•ler C!lllll 
BllOU730860 ID GVers.on or Above S US $ 8.00 $1.00 

--- ­----­- - - -­- ---- ­ --­- ----­-----­
NEW FROM J/m 

IBM" PC PROTOTYPING BOARDS 
Pal1 Ne. Des cnpllan 
ellCU5 I3 3 Hole ~lll~r Board 
UllCH613·1 Bare Board 
BllCT4613·2 ore W<JPlltllQ Soard 
BJWC naso-22 &1troer 

1-5 &-H 2&' 
$Sil.OD $53.10 $.41.20 
$37 .00 $33.30 SZ9.60 
m .ooss3.10$.41 .20 
$22..35 $20.12 

~IBM rs a rradomark o' lnrarnarrona/ Businoss Machr11os 

PRENTICE 

OUR MOST 
POPULAR MODEM 
We've Sold Thousands! 
• 0 Jo 300 bOIUll • Bell 103 af!O 113 • E:«:h.Shle tnpel ..,1 ~ustic 
di.amber • Se-H Te-st • ±0 r-tr. heiiueocy sLa billty, crystal conlroller • 
Re<:C<ver Sensitr.,Jy ol ·50d9011.·53~8ofl • FS~ Moa..l•l(ln • FtS232 
Comp•llble • f'•tt< l ll :Orlom.,tJO IVAnswr< ~ull Outiia 1t.SlHIOll 
Dupf{lic • t1 c1t1n~lrnnsm1t Oil!il RM:c e o.a1a. Cani!l Aaa!!.., T!$1 

--------------- -
Ptm N11 O~crit1llJn Lts~ Pl1c.e SALE 

BltUITU AS232. TII , 20M• Cunen1 LOOll S1 9900 $T2T.QlJ 

SEND $1.00 TODAY FDR THE NEW 
FULL COLOR. SPRING 1982 

ENGINEERING SELECTION GUIDE 

MICROCOMPUTER PRODUCTS 
MEMORY 8080 SERIES 

PART NO. 
6141UAC.ZO 
812018'3 
BJ2114Ul 
8152:57~31 
81Z732 
Bl2716
emoi 

Z80 SERlES 
BIZIOA 
BIZIUPIO 
81ZSOACTC 
BIZSDAOIA 
BIZIDASIDO 
91ZIOASID1 
81ZIOASI02 

UARTS 
BIAT510 1U 
BITR160U 
BITR1863 

8111£402 

PRICE 
S/$18.00 
9/$72.00 
8/$Zl.llO 

"llo.ooI/ Ill.OD 
I/ ! .DO 
4/$20.00 

i
ua 
1.18 
I.Ill 
3.38 
U5 
us 
9.115 

$5.95 
$U5 
$6.95 
$1.95 

PART NO. PRICE 
BUISIOIOA $.UO 
BlllU045A $11.tS 
810Pl21U $2.95 
8101'82141 $5.25 
81Dl'll21U $1.95 
Bl0Pltl41 ff .25 
8101'9224"411 .llS 
BIDP12281 .SD 
BIDl'e2281 $5.55 
BIOl'eZHI $5.&S 
BllNUUOll $15.115 
BlllUUll $7 .50 
8111$1253" $11 .95 
BlllUZSSI $UO 
BlllSl2SlM $18.45 
BlllSIUlll $19.00 
BllllSIUll »us 
81111927511 $5U5 
BlllU21111 $2U5 

FLOPPY DISC 
CONTROLLER 

a1rom11H11 szus 
BltD179llHl l $4US 

PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA W1TRcw.. ~~tl ~ ~I 
~SDBAA 

With BuUt·In Noise Filters and 
Surge Suppressors 

~ .... 
, ~ , .~_- • I 
~ 

ISO LAT£S SEMS ITllE AND HLUULE EQUIPlllEllT flOI : [qvii)Blen1 
mter•elioo- Damaging High Voltage Spi es· AC Ii roe oofse arnHlilsh. 
PROT£C TS A;A1 MST: Vollage 1ran$lentS caused by lightning, ton1ac1 
swilching, tum·ofl of inducl i'le CGmPll'lents. oolse due to elec1to­
ma11o.e1tc coupling, 
USE THE &SC IS08AR TD ISOLU'E: ~leloprocessor ffO<n!l"<iplleials· 
Lab 1ns11umon1s from noisy etJ11ipmen1 • Sensl1r.1e IJl•·amp or lape 
deck lrl)fll pawer •mpllfier. 
THE &SC ISOBAR !UIAllATU: E~uipmen1 lnteratrlon - !~ulpmem 
damilgc lrompower finespi es and surges· En0<s • Falseprin lools· 
Disk Skfps - Auaio oc Vid!O hash 
FEATURES: IMU(live tsolated ground - Sockets indivdually !il te< 
isolated · Circull breaker protl!Cled aI I5A. 
JO LTAIE TRANSIEllTSPIU PIOTECTI DI : 200 0 Apeak lor up to6 
Sec d11tatlon sook~s. 1000A. 8120 Sec pro1ec11on from 1epea1ed 
spikes. 
LOAD HAIDUN&: 1875 W ma.. 101al lrod; 15A P"" S4CkeL 
llPUT: 125 VAC. 15 am11S: staflllllld 3-prong plug 
IB•A 3 · Thrco commoo oull•1s bullt·ln ora11t b<caker. 11110 t ~ghl. 
hang-up brackel and a 6·1001 cord. 

Ul11'riu 011 Prlu 
Bl&Ofl8All3 Sil WI. 3 lbs SS9.95 $42.00 
IBAR 46 • four independenOy Isolated oollets. Bull I-In I SA ci rcuit 
bleaker. ptlol Ught, swrtc'1, and 6-loot a11d. 
81&0flBAll48 Sh Wt. 4 lbs. 57995 $4U5 
18H I! · 8 O<J ilets, groui>ed lo form 4 lndependenHy Isolated sols or 
two. Bu1IHn 15A c~cuit b<eakl!I, on/oN swrtc:h. pilot llg ht. 
81&0FIBARH Sh Wt.. 5 Ills. $84.95 SS.US 
IBH SH • E1gh1 1oar·fl10ll!lted ooUets grwped 10 lorm llllll lnde­
pendenlly IS$11ed sets of 1vro. plus one non-fsolaled convenier.ce 
ootlel on liool lace 19" rack moon! cabinet.. E11111H n 15A orC111t 
breaker. I i<QhL ooto!: switch. aoo 6-loct tord 
BIGDfl HIM Sh. I'll. 6 lbs $99.95 $14.95 

RS232 Breakout Box 
~-

A m11sl tor 011ory rochnlclan. ropaJr man 
or sy~tems fmegralor 

Da13oox Is am1amed In a 1ou~h. plas1ic; c~se and os pewered by two. 
1,5 volt i>enl•ght Ila tlet les. Ho ­ ·er Is (:Ol>SUmed by the 1estec whe<i 
no! muse. Oimension:> 2.9" x5.S5" x1A5 " .Weight 1G oz. wlbatterles. 
810llltt3280l 519900 $1S'i.OO 

Tl SPECIAL PURCHASE GOLD 
16 PIN LOW PROFILE IC. C95 SOCKETS 
BITl61&LP package of 100 . .. . ... ... $16.00 
BJTl616LP package of 1000 .. . ..... . $120.00 

OEMS sroc• up ar th/$ low price!! 

• 
PRIORrrY ONE ELECTRONICS ' ~ twa 

~ 9 16 1 DEERING AVE e CHATSWORTH. CA 91 31 1 ~ . 
ORDER TOLL FREE l800\ 423·5922 ·CA, AK, HI CALL l213\ 709·5464 
T"'"' US VISA. MC. MC, C""'~ M"""Y il'n1t1. U,S 'tunas Only CArtsldtn!S ado6l't'l6 Solt< Tax. Ml~IMUPAEPAIO aADrn$~.OO. lncludeMINIMUM 
SH IPPlllG & f!ANOLllrn or S.'.l .00 fix the l11st 3l!ls.. ~· 40 olo< mh a<l<lotiollal P<JW1 Or .,, ..,.1 50 lbs.sentr1;tt rollecl .llsl Incase. please lac:lud• your 

=::u.:.-·,r~~~ 1.·~c:r;::~~~=:'s~:O"'a1~~·r~~·r·o~~s:.'=· ~~~~ 1 \~1:.~:~.,~~~.:':1~ 

--..--=---­ SEE IMPORTANT NOTICE ON PAGE 604 



38% Price Increase Next Month 
BUT YOU CAN BEAT ITI! 

Ettective with the next issue in October, BYTE is raising its 
advertising rates 38%. Did you know that it costs $4300.00 to 
run a full page ad in BYTE?* With the new rates, that cost will 
jump to $5,950.00 per page· As high as that sounds, BYTE is still 
the best value in the industry; both for advertisers and for readers. 
As BYTE'Scirculation continues to grow,so do the costs of paper 
and postage. Since I977, BYTE's cost of paper has increased 
40% and postage has increased by awhopping 175%! As you 
can guess, these high advertising costs will be pas­
sed on to the public in the form of higher prices. It 
wm be difficult for us, or for any advertiser, to offer sale prices on 
special purchases or to advertise small parts in our monthly ads. 
For example,we could not offer the Morrow Designs DISCUS MS 
at $1495.00 under the new rates. We will, however, continue to 
run our six to eight pages of advertising each month because our 

sales from BYTE are consistently ten times higher than from any 
other magazine we've advertised in. We have no plans to stop 
ottering special sales or to stop selling small parts. On the 
contrary, they will continue to be featured in periodic sale flyers 
and in our semi-annual catalog. But to receive these catalogs and 
flyers you must be on our mailing list. To get on our mailing 
list, all you have to do is circle the reader service 
number that appears at the bottom of this page on 
your Reader Service post card. You will then be assured 
of receiving the latest information on new products, special 
purchases, and all-around good deals! In the mean time, look over 
the many specials in our nine pages of ads this month; you may 
never see prices like these again! 
CIRCLE NUMBER 527 ON READER SERVICE CARD 
•Fu11.1res t:JQsed on tutl page bfack & whtro ad; t1na t.1m~ Insertion ra re Those raros mal" var)' 
depend;nr; uiion arJ lraquancv and posrt,on 

5Mb S-100 HARD DISK SUB-SYSTEM $1495.00 
5Mb S·l 00 HARD DISK BACK-UP $1100.00* 

MDRRDW 
IJESl&NS 

Winchostor speed, SMIJ capacity and relia bility tar only 
$ 1495.001The DISCUS 1.15 from Morrow Daslgn~ lncludo$ o 
SMb Seagate ST.506 Wfnchesterdtfve ;ns1a'10-d tn c1 cabmo1 
w ith cables and pow~1 supply. a OMA hard dlslr contro/101, 
CPIM' 2.2 ope1atlng system and /A ic rosott's OAStC pto· 
{Jrtifnmlng lllnt)Uagc. Sounds to good robe twa? Thate 's 
more • . . i'.t 5Mb :adtJ.on ClfJYO Jor actcJWonal storago OT back· 
up Is onry s r roo_oo. 11 '.s ta.srru and mo10 ror~a bte r1wn fl'.U')O 
and co.st.s Joss' 
KET FEATURES: 
• S1orogo taPOCl!Y al 6.lBMb un1onnatle<I, 5OMb l••m,rned 
• 8.lJ1d •ctLtalor •nd sl<IJpef moior ll<ad pos1l1011lfl\I 
• ~O meoabiVs.ecood tt¥1srtr tale 
• Some trac< Cllllo"'•lY .. • double derlSily 8 Inch rbppy 
• 	 17D m111l~tt.0nd ran.1Dm averm;ie aecess tl~ •educeable 10 9S ms via a 

"'mple50llWilre '"""nthm 
• Tneorfy$l111JfeS-100DMA.HMddisl<ta'111dltr!>Oanl111llm nwi<cl IOll>y 
• 	 Folly comp.atilllc w<lll hlQh speeo 6Mt11 and 8MH1 CP\15 ol tcol•Y •rid 

ICfll'.KOW 
• OMA W5 illbotrallOll as oolhl'I!<! 171111< IEEE 696 standaid 
• Contrds 1 tD 4 soC1secl.Ored wmr.:~H ttm"H 
• S1506 u S... 1000 "1tof1.ce (<!TljJallti< 
• var...1110 se•:i0t le"'llll {25&.512.1024. "' 20<ia b'/1• S<C111<li) 
• Aulcmal~ CRC llMOf31JOll and cn.eknO 
• ~I 1l:> 16 h<ai1S 
• Addresse5 an lnfinte A1m~f Df I~~ 

• ConlrutlS 11' own <•H-d """Ill>'"°""°' - s,.ne11e> BX300 
• 24-t•I addrl?S$ w rsl OMA craM1ers 
• CtQnnel "'"'"" lor e<ihJJlced speed
• All ~sl< dll>er •O<Jliles 1es1Qenl oo the rontroll" 

• VJ1~lelum.i 
• No b!JtlOrtllQ 1oqwcd 
• MilUTUn tram;for rat[! 5.0<ICl,000 t11ts pe• sec:cn<t 
• 01Je10 illl5hlglt1r;nsfer r.Ue.•f!llnitrulnCPU speedol l5Mllzlsr~rcd 

The OMAllDC llas been designl(lll tor expans.on One to loor drives 
can be alladied directly and «•1 lrolled Orie Ill sixteen drive heads may 
~ addre~ Air/ oombel ol !racks mJy be specL1ied d11oog 1he seek 
10utinc lly SJl€(ify lng ooe to two huoorcd •nd fifty·six trac~one or 11101e 
times E<iCh or lhe C•!lansion atalllles 11fepafr lhe user to uflVl~de his 
system as 1echrt:1I011y ailvanoes 10 aOC11tiOflal platters and !rocks. 

DISCUS M5 WITll OMA llARD DISK CONTROLLER 
SIMOSOllAMS Software Sllpplled oo B'' IBM3740 disk wllh 

t.laflk uoand lllSTAll ptlllJ'Offi 
llMDSOMAM02B SoltWilre coollgt100 !or M!MWWOJJ26 canlroller 

:ind Mull 110 as coosole 
8JlllDSDMAlll5DMA Soltwate COflfiQIJjetl lor flW/row OJ/OMA COO· 

trtller and Mull 110 as tO<ISOlf 

CIRCLE OUR READER 

SERVICE NUMBER!! 


.._ PRIORn'Y ONE 

BllllDSDMa5SS 

BllDSDlllAl51S 

DISCllS 1115 

Soltwate supplied ()Cl 5\1." sott sectCll18MICro­
memai dis!< w/bl"1lk VO aoo INSTALL P«J!lram 
Soltware sui1plledC11Sl•" 10 sector No<th Star 
disk th bl!IM llO ar>.1 ltlSTAll IJ'O!llarn 

SMb Subrntem List Pnce S2 I 95.00 

1 W0 ,. 9 161 DEERING AVE e CHATSWORTH.CA91 31 1~~ 
ORDER TOIJ. FREE (800\ 423-5922 • CA, AK, ID CALL (213) 709·5464 
Tl!ml<. US VISA, AC, BAC. Check, Mooe;> Or~er. US.f.rd~ Only,CArt$<len;s'1dd5\l>'!b Sit!osTn MINIMUM PREPAID OROER$1SOO tncl'-"e MINIMUM 
SHIPl'l~G ! ttAllDLINGol SJ.00 la11i.tis1J111<1. plus40< roi oolldl odd•lh>,,.lpo<Old Otdersover 50 Ibo. mil h"'llM cclltc.l.Just In case.please lncludeyout 
plw;nc mmber Ptlccs subjoc1 lo cha~ wltltlut nollC• '16 will Clo oor beSI 10 M1:1>11tlll• prt«$ lhtOUll~ Sqicembor. 1982. c;..,dll C3rd orde"' .,;11 be choirved 
•PP'~"" tle!Qlll 1r yoo hO"en'I recoNed your SP4""41 '82 Engioo:•"'ll Sdocoon Gu11lo, - SI 00 l0t Yt<I' <Oil\' IO'Ja)' Sato prices are fa prepaid o~erGOflty 

Circle 527 on Inquiry card. 

SALE PRICE$ 1495.00 
/c>rdorbypett numbero li's lodabo•e: shlpprng walghl r 7lbs.) 

DISCUS M5 ADO·ON DRIVE 
IOSADIS 5Mb Mil-On Oove Lisi Pnte S1 &~ 500 

SALE PRICE $1100.00. 
·wrrn purchtJS-ll oJ abova M5 subsysrom or with proYfous 
pruchas-e of M5 .s:ubsysrem tram Pn·arlry Ona E'ecttonlcs 
P1ool ot p1lor MS purc!laso requfred with order. 

ELECTRONICS , ~~ 


http:1tof1.ce


Unclassified Ads 

FOR SALE: Original IMSl.l 8Ql() S.100 mainframe. processor 
t)Qat(I. rt0m p;inel 20..-. supply. 121( RllM. 4i"'n parAllel llO. 
22"Slol moiJX'!tJOard, univcrs<ll cau.11e rnlelface. extender ooara. 
Cromerico color TV Dazzltr, Polymorphlc Sy>lem1 blacl:·an<l­
wllite TV interface. Wameco EPM·2 EPROM board. Smllh KBD-3 
C!llCOde<l f<eyboard, Rf moclufamr. tom)llele dOCu.....,.,tatiOn ol all 
boar<ll and 8alO manua~. and soltware on p;iper t<!pe tor 8000 
Nld D~r. Wll ao::cept Dest otrer. Roget French, 1170 ParlMew 
or.. Ma/ion. IA 52302. 1319) 377-t.255. 

FOR SALE: BYTE 11 ; ! 10 or Desi o~er . IJIOO<ltXJ Mcrixorrput· 
O'lg 11. 2. 3. 4. 5: 15 °' be>I otre< •ach, Cfive fraiier. POB 972. 
Wil1detmeie. Ft J2781i. 

FOR SALE: T~pe Mcxlel H JO.cps dot·mau IJ'1'llef t•r· 
~. llS-232 •Uerfact. pin le«i. and Hat-cit«• l<.eyDOOfd. 1n 
good cC)n(llfioo. sooo or~ olrer. R'o::hard l?ostrom. 7344 North 
Ho)lne. Ollcago. IL 60045, 1312) 973-5064 evenings. 927-SS tO 
days. 

WANTED: F0'1TR'llN mmp!<ef 0t ncerpiecer lor t'.pple II Plu! co 
be use<J 1n teac:tw>g inaoductoty course. limlled language subset 
ace~ "'1<I gr.ipha "1ltllcy de~r.itlle. lnstll\JOOna! hcerue re­
quir<!d. .-.very CaUln. POB 3726. CtwlOO.esville. VII 22903. f00'11 
91'1·3317. 

WANTED: rnro Tetr7WW ComrnufllCalions· cJ Rale.gh. Nortn 
Carolina, Vl<leo T•11111nal M<Xkl TC275. D. Boone. POB 330. 
Valley Mm1. TX 76689. 

FOR SALE: 48K !lpple B llllllh 1WO dlSk <!DVt!s ana manu.is. 
Xerox I730 p<1nrer and rr~cto< feed Virruany br.ind """'· Best cJ· 
r..- ~r 14500. F. O'Neul. 154 Eall 461h St, New '(Q(k, NY 
10017, j2 I2J 599-5845 

FOR SALE: Sanyo 'l·inCJ'I rnot'l>Wt In eJ<£ellen1 ccoClmon. Bell 
ol'ler tak~ 1t, I w11 pay firSl-(.laSS )1'11ppn9 aM 1niuran.ce. CnL>C~ 
Muler. 7th US.V.0, .-,PO NV 09 J69. 

WANTED: OICl-<tyle Mrolory Plu1 acu1t ooarCI manulaav~ 
by the ~telllt This boar<l con"'ins BK bym d 2102-type 
RllM and sockcu for cPROM!. ~ wa1made rot me ~MIKIM 
rype mierocompurer. Jerry Slo~r. 8325 Ktlrn Dr. NE, Mm~­
'I"•·NM B7109. 15051821·33S4. 

FOR SALE; North Star Homon compu1et Wllh 32K. 1wo quad· 
<Jengty llopp)'-<llsl< onves. two ~narand~ p;i•allel ports. North 
Sf.11 DOS and Bl\SIC ~a<:!Oty MsetnOl«lJ . S2100. lnterclAle cer· 
min.11 w.n printe< pon. grapt,;c1. and M keyooarel w~n numenc 
pad. ~soo. Cenuoni::s 103 Pfll'l~ W'llh biarle<oonal doc macruc. 
132-column iractor re.a. rwo charaete< sizes. 16S cps. and RS· 
232C lnr..-t.lce. S400. All In exce«ent cona.10n wnh manuals. "'" 
olleri constlete<l. ~ Novak.. 12 Mecll.lnaviie Rd., Gr.inby. CT 
06035. 11031 529·2550 8-4 ET. 

FOR SALE; Moeroocr computerWAh BK ROM and 2K R'llM op­
tiof'li. a55emble0 and rested. for s 125. Pnce Includes !hipphg 
Po!.ra! money ortlel only flit'•~ 0.wkl M, HC>rmann. 38'1.-. Dyer 
Dt.• FPO San Francisco 9b630. 

FOR SALE: S. D. Sy11em S-IOOl:xwds.SBC-100. Expandoram I 
64K. and v~noppy ~ct.sic conuo11er. s2so each or !700 r0t a• 
three. i\15o0 have an i\lt<1ir b800 6800 microcomputer wnh IbK 
llalic AAM I 150 ead> rix mlCrocomputer or 161( AAM board; 
S275 for bolh. E. Cummm. 5124 Walden MIU Or., NoJ'croi.;;. GA 
30092. j40lj 44M060, 

WANTED: !1fJ1* I f481<1Wlll'l "'U105ta1t llO\ot. ~!OJI card, 
c~Dllle clllk <Jfl\le and con110l'ef jprererably Applef , olack-ano­
Wl11re I 3~h monitor, JOystJClts. ana compallbie printer. 1111 must 
be In good ro excellent conaoon. Items may be separate from di· 
r.,,...,, lnd1Ylduar.. Send model )'<'ar. pincna..., pnce. and a"<ing 
pnce. Boo Ko,,.ovich. org.inll;!oon COMPU, 125 Ea<t Herroosa 
Or., 5al'1 G.llJriel. C.-. 91775. 

FOR SALE: Surpl!Ji e1ec1ron1C components: res111ors. 
capac.rors. tr.Jnlistors. crysta!L IW'!Ches. LEDs. paners. knobs. 
po1ent1ometeri, PC DOard!. CllOCles. recnfieri. eu:. .-.1so have about 
1SO C. and 40-pn unidernllle<I ln"1 chip W iJ "'II any or a~ ror 
25% ol ist. Please vnl:c or ca as soon a~poSSi:lle. Sieve Riley. 30 
Kan COUfl W , Westerv/Se. OH 4308 1, 16 14) 89 1-4986 or Phllllp 
O<ayer. 6341 Fteeman Rd, WesJervMJe. OH 4308 1. 16 I4J 
002-49)0, 

FOR SALE: Processor Te;:hnology SOt.·10 w 1th 48K RMI, 
Hebos II dual 8-lnch ~ o;ystem. I2-<nch monochrome video 
monltof, Dig•tat Equ•pmenc LI\· I80 OECpmcer I w>1h ''""" 01ter· 
face. PIDOS WISIOO 1.5 <fllk opetal11'19 system. ExteMed Dbl< 
e.-.sic ana FORTRt\N. ana 1nW1JCOOO manuai1. 14000 Wtltlouc 
DECp<Mlter. lbOOO with 0ECIJ'1(1ter PwJCk J Edwards. lb(X) 

West Cro!l>y, Slaton, TX 793M. 

GERMANY: Computer hob!lylst jl>BOO. WH-89. HOC! seeks 
frlMdl near Frankfurt W!lh ""resi 1n harawart/!Oltw¥e and 
locallremote neMO<kl llllO ha.., lots of na1dw•" 10 swap and 
iell. B1nm lloppy<l!sk d"'1es. mo<leml, VOUs, naro dt<k!. 9i!;i.ck 
t<!pe dnves. card reade<. key!XWds. rtlO(l;lo", character· and llne­
i:</Ole<L scopes. ana more. I am IOOl<lng lor a Jetter-qU<1.lly pmcer 
ancJ Old EDP Stu~ ecore memotlts. type elerrocnrs. pclls. ham­
mer mcxl"les. /larO"Mre<l R0"1s. etc. o.recu 01e okay. NlO Joo!<· 
Ing tor program1: games. uuhrieL data managemenL ere.. for 
Hearn H-B'l jCPiM •HOOS!. S· ana 8111m. Rou Pererien. 
06003·7455 Cv..-'l•n91 and wecktncli. 

WANTED: Sl.udffic e.perrnemer Jtrst staltilg "' computers 
desperate;y seeJang advlCe how 10 1mplcmen1 Kt.WSYM· I m1Cro­
compv1er1 for ro<>oocs use. "11 '<'P~' w t'l De 91eaay app<eda!Nl 
Bn.!n J;icoby, RR I, Bo• IS7. Vesia, MN S6292. 

FOR SALE: MITS MAlr 80COO ma1nrr me. cru~l OOUble<ten~cy 
5hugan S.-.-400 onve~ 38K ol lliloc AAM. quad paralf<!J porl>. 
mpte ierial pons. Heacnklt H· t 9 sman Video 1e""'1l.ll. Hea:ti~•< 
H·14 sman tino pnnrer. CPIM 1.0. Nonn Star 5.0 
OOSIMorntor'11A51C. ana ""''"Jlan<ous har<1wa1e/sol'l\vare F"11y 
itli'1jr.ited. lunctlon.-.1, with all documentaooo. $3500 fpael<age 
onryJ c; c:;oaden. 19401 67th west. L)11"1nwood. w.-. 98036. 
120bl 776-6124 

FOR SALE: Gcdbout S· I00 cle>i<lop computer enclosu,. w.ui 
G:><lbout 20-!lol moctieroo.ml and CVT power supply. Bough.t 
new la51 11Jrnmer N.v., used Will acrept reaionable oiler S. 
Dimllfouliai. 19 1 Hemp11ead SI_ New London CT 06320, 12031 
443· 1398 rno cOl1eC1 callll. 

FOR SALE: First two ~ars 01 8YTE; s120 or tie51 Olfer Fir51 
cnree years ol Kilooaud Mcrc.:or~tor.g: s108 or bell offer. First 
scvtn ~. 5oo . one rNOugn rrv(': S3S. i\11 111 ~•e-new conQJ­
uon. L Charnoers. 4530 Sherld.an SI... Davenpon. IA 52806 

WANTED: LNW-00 owners ro wme me. Uier group orweie115; 

posllllle sotr.va,. cxchango. lntel1'51> ore hllfl'HeSOllJlJOn graphle~ 
an"™oon. carcoon1ng. 11·0-A, anti mullC Don Ba.I. POB 71 , 
Saine, Ml 48176 

FOR SALE; PET 5tU!I. JEEE-488 auto <llliwe<IOngtn,;e modom 
TNW·I03; Sl50. PET tO S.100 l'lletface, supporu DMll Inc 
Dazzler. 1100 S-100 bO><. 12-SIOI OU5, anti p<1W'er supply: S75. 
Two S-tOO SK memory boar<ll: s75 each. DazzleICOlor qrapt-..:1 
ooara. 1100. E'leiytnlng to; HOO. Larry Shaw. 215 Hazel .-.ve.• 
M•ll Va"ey. C.-. 94~41. 1415! 383· 1092. 

FOR SALE: 2'f .-.1an 800 Wltn aI0 clllk DOS I p lul e>.tr 
disk 111 three-nog binder wi1h v.nyl d1slc holclm. 8!151C, Supe< 
Brea<ouc. and Star Ra~r canndgei . RF adapter tv.'IJ JOYlllCh 
and set ot pc! (;Qle~ . All support documt:m.11r1on p;lu~ At.au·~ 

ncwsletwrs 11300 a< ccSl ofles Ciltt Fuhrmann, I83 3 35th St 
NW, Roche>1er. MN 55901. 1507) 286-1841. 

FOR SALE: HP-981 S w.th ~5-233 option Hal the 
d1agnomc "'pes With an e•l•a "'pe lo• pe11ona1 uie T01ally 
oper.111onar ,.~in very sma~ amoun1 or opc1aung ume on 1c. .-.p­
proxnnatefy four years olcl I 1000 R•chara G1oncorv1cz. 
NMand Corporat•on. Rte I~ . Norland Dr , Fon ,.,tklnson. W I 
53538. !11") Sb3·8'i56 01 SbHl45 

FOR SALE: Ohio St:••nohc C3A with 48K. 056SU oper;rung 
1ystem, and rwo Siemens d•l< dnves. .-.1so. rme1 SDK·SI 805 I 
microcomputer deveropmem toor. a1iemllled and wcnung, 
Be5' otters. Neal EnlCf'ouer. 2100 CM Hwy. 8. SI Paur, MN 
55112. 1612) 780-4880 

FOR SALE: TRS-80acce-=ries. Percom a.ta M>parator. ! 15. 
Pcrcom Do~Oler I w11111 tlocumen1 0111on and DBLDOS without 
doutl~eniicy C111-i< chip: $30, OouOle- Zap II. doub!e-<J•nmy 
p.i1cn ror NEWDOSl!JO v I w11P'I ooc umema11on ana on91na1 
disk: S10. Ra<110 )hack Modem I, 300 opstorlg1nate 
onlylacou~cal couple<; HS. .-.~ 1cem1 gL>ar•me~ wor~­

11'1glpo5'pald Ketty CheSbro. 131'05 11St.1'1 !Ive NE. KlrkFallCI. w.-. 98033. r<oo1811-2042 even•f19•· 

FOR SALE: S- 100 tiardware. lntegrarxt 80JD aeS111op main· 
frame with I5 connecton. eight RS·Z3 2 C\ROOIS. and I5·1\ 
power suppl)'. 5300. SO C.panaoram I Wllll 16~ 4116 R,.,M. 2 
MHl; 1200. SSM VB l ·B M lly 16 Vlaeo ooard, HSO. SS.\.1 PB· I 
2708/2716 PROM progr~mrncr: s ISO. J~e1e PIS 1/0 wil.l'I one 
paro~el port and [WO ~rial ports fone IS cal5t'l1Cj : 1100. Must 
5"U. prices nego11al1Je Oougla! Zsl'l'l'T\e<man. 2824 St Paul SI .• 
Elalt1more, MD 212 18. 130118S9· 1b98. 

FOR SALE: Tnrec Ok1di!l<l MOael CPI ID Ol(!UCCtlOnal 5 fYy 
7 <101-main• pnmer> Parallel f/O, I 10 cpt 70 lpm. 80-charactef 
outfer, lroe110nfeo!<I. 80-cOlurnn, b-tl1t ,.,SCJI coae. upperca~. 

and punctu 11on. Roll p~pt:r or s1ng1 • lhecc. SJOO c.ich D~ny 
K1re. 534 EIClen .-.ve. NW, Roanoke. V,., 24019, 17031 
366-4480. 

FOR SALE: SuP<'f elf 1802 compute•. Fully oxpanaJble 
S· I00 compute<. &ce11em si.:iner iy-srem lnd ooei Lo ll<lareu 
opbon and 11.:!ndard ca1e-. Full doi:umentaoon. Thr« month! 
old: 1n good cond1non. Ca~ tor more mlormaoon. 1 100 or b~Sl 
orrer . .-.1e. Segal, 17 Fox Run Rd.. ~ota, MA 0173-0. 16171 
275-7534 . 

WANTED: SwTPC comJ>Uler. Cl<Sk.. and cas~ae llO 5..-la 
aescr1poon and pllone number. Keamey Hill. 1027 W/\Jmer. 
ernpofia. KH6801 , J316J 343·1915 

WANTED: 4S.K "'PP'<' 11with a\Jloscart ROM. One disk dri~ 
wltfl a 3.3 controller cafcl, A bla<k·and·whQe or color morinOI. 
01 an RF modulator, For a t S·ye-ar-010 paying fo1 11 n1ms.eir [IO 
unronuna1cly 11 would l'lave 10 be paiCI for a lluJe ac a time on an 
un1e1 paymem oa~s unnl I can qe1 aJoo rhls yea1J. Kerv-~n 
Tnoma1. 1528 l<imdale St .. Philildelph1a. ?.-. 19 126, f2151 
224 ·81.~S . 

FOR SALE: 22·s!Ol mothe10oard l1om OT Syswru 1nsia11ed 
1n Vector CCK·IOO card cage: s 180, Eight new and t\VO used 
Vector prototyping ooaras 18800\11 tor s 13 each. Also. !/lit'· 
grated wcu11s 111 hm11et1 quant11re1· 20 74l.S670l aoo 25 
74LS645· I s for S2 .ip1e;:e. i\IJ prices ao not l!'ldLMJc posi<19e. 
Jack C. C;ir<Jen , POB IJI 7. Lake Dallas, TX 75065. [8 17) 
497-1083 . 

FOR SALE: lbK static R.-.M ooarct, 115-0. Vector Giapn1c 1K 
EPROM. IK RAM ooara. s75 Heunmc SjlttcnlaO Wll.l'I micro­
phone: s100 M worl<5 weir R1c.ha1d OeMayo. 7852 ~r­
tl'Joiomtw Or. Ne. North Fr. Myers. Fl 33903. 18 I 3J 997.3047 

FOR SALE: Rad.lo Sl>acx MO<lel I. Level 2 wltti I bK [18491. 
With lbK e.pani1on 1merlacc jS499J, M·o rrrn1«< drive~ 

11 IOOOJ. Base 1 inc. MO<Jel 800 pnnrer (16491. d.-sk tor equip­
ment jS SOJ, V111calc jS IOOJ. one Bu<Jget Manag..."lllem [524.951, 
Standard & PQO('s S!ockpak 1ystem 11 49 95J . Used OJ'l>y ~K 
months. Co)! !2520: make offer. Waiter H N1tes. 101 Counrry 
Ridge Or.. Port Chesrer. NY IOS 73 

UNCLASSIFIED POLICY: Readers who are sol1rn1ng or g1vrng advice. or who have 
equipment to buy. sell or swap should send in a cle<1rly typed notice to that effe(( To be 
consrdered for publ1catron. an advertisement must be clearly noncommercial. typed double 
spaced on plain white paper. contain 75 words or less. and include complete name and 
<1ddress 1nrormat1on. 

These notices are free of charge and will be printed one time o nly on a space av;i1l.:iblt:> 
basis. Notrces can be accepted from 1nd1vrduals or bona fide computer users clubs only. Wr 
can engage 1n no correspondence on these and your confirmation of placement 1s ap­
pearance 1n an issue of BYTE. 

Please note that 1t may take three or four months ror an ad to appear 1n the magazine 
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Unclassified Ads 

WANTED AND FOR SALE: I need a smgJe-aen 111y mtn1· 
tloppy l0t 1he Ncllil Siar Honzon f'o1 <ale or uaac. ASR33 
Telecype with paper-punch un11 . Ron Maga;:zu. I lb Htghfl~Jd 

L:lne. Nutley. NJ 071 10 

FOR SALE: OSI CIP IMoocl lj software. Prog•ams include 
ra,.._ a1cade game~. uttl1r1e-s. .Jnd uny compiier etc from "a.rd· 
v..irk Tney are on orig1naf c.a.sse-ne rape-s com~ce VVll.h al' 1n· 
1.1iucJionldoc;urnen1arion roial con or the 12 progt"m' was 
! 150; w• I Id! for !75 Joseph Liu. SOS Well lnd Ave. 12. 
Ch.:o. CA 95?26. i916j 893-Ht0 

WANTED: GQol:JW>ll. S!UCJ;:nt without pnae or morn:y look· 
mg tor han<IO<Jli 1.;m oe1pe1ace ror a scan 1n e1ewon1cs aoo 
computers. I neca u~d. swplus, out-ol-<lace. or a.>magea 
equrpment [c•e<tJt ooarcls. 1erm1na1S. pnrners. computers. TVs. 
rdlllos. any ele<:tll(JJ or mechan.cal p;imj, documenrauon. 
schcm.:mc.s. ma.g.lllnes. rrc \.I/me or cau me aoo Iw11J ma e rhe 
Yi1pp1ng arrangements Semi A Jone ~ 8095 Nonh Mendran 
Sr . fnc!.anapolts. JN 46260. jJ I 7) 251-649'1 e\lentngs 

WANTED: I hvo 1r1 a 1cr1101c area ol Mtcn19an aoo own a 
TRS-430 Moclf.>1 11 t wou1Cl like ro correspona with other TRS-80 
MO<lel II owneis Jamt'! R. Young. POB 33.b. tim.ngton. Ml 
49431 

BOMB 


WANTED: Young. poo1 , Dur caJenrea 1Mepen<1<m1 SOfl· 
ware acverope11•ecenc compurc•·sc~rice 9raaua1ct looking ror 
wonderfu _ cneap 1TuC1ocomputer r1.ard..·.r,ue ana ~l'tv.•are to 
work ..·.-1tf1 ,and Du11a on Send 0Uc1 ..•.i1rn IU,J desc11puon Jim 
Tauey. 929 Dumaine SI. 15. New Orteam. LA 70116 

FOR SALE: IZOO Dps mo<lem /An<let>Oll Jarnoson AOAC 
1200/. Ope1a1cs e-.tner acous~ca coupled or d1rec1 con· 
nected Dowmerna[lan included. !275 Tom AleXAnae1. 333 A 
Sr NE , WaSh1t19ion. DC 20002. 12021 5·'17-0355 

FOR SALE; Hewlcn·Pac~ar~ HP-SS computer Please mall 
your tie~ orter. name. and telephone n umber You c-dn pick 11 
up ir1 New York C11y or receive 11 oy ma~. Or Gregoiy M 
Hunicr. 35 S!eoens Sl DanDury. CT 06810 

FOR SALE: D191ca1 Group ZSO Bylt:ma>1cr ful:y 1111egra1oc1 
computer w111l MK oyna""' memory. deiacnaole keylloard. 
bu!lt·rn monr;or. and .srn~e<tens1cy sv. -mcn ars.k or1ve. 
Pr~1rt'd ror up IO four 5Vi - or B·mch dtik drrv.t~ and ror a 
pa,.llcl poll to primer V<"ry o•pon<lal>le. Excc•ent con<Lnon. 
Of5KMON. BASJC. assemt>Jer, .10(1 Cl<SaSS~mblet Full documen­
13Uon and two oo.es ol disks &11 oller over s I SOO. Brem 
DoWd. 5269 SoU11l M~nilou Ra .• L1!tleton, CO SO 123. f303J 
797-7512 

BYTE's Ongoing Monitor Box 

Artlcle II Page Article AuthorjsJ 

I 24 Oulnti·Maze Tsuk 
2 34 Three Dee Tee Stuart 
3 54 The Ep_son OX-I ONaldocs System Wiiiiams 
4 64 Bulld the Mlcrovox Text-to-Speecti 

5 
~nthesizer, Part /: Hardware 

92 he Apple Ill and Its New Prorne 
Clarc:ia 
Moore 

6 136 Computers Can Play a Duar Role for 
Disabled lndivlduals Vanderheiden 

7 166 A New Horizon for Nonvocal Communica- Demasco, 
tion Devices Foulds 

8 186 Mlnspeak Baker 
9 204 The FDA Regulation of Computerized Jergens, 

Medfcal Devices Bruch, 
Houston 

10 218 Talklng Terrnlnars Stoffel 
11 231 The Cognlvox VI0-1003 : Voice Recognition 

and Output for the Apple II Murray 
12 240 The Abflltyphone Rush 
13 250 Braille Writing in Pascal Fant 
14 276 AdaptJve-Flrmware Card for the Apple II Schwejda, 

Vanderheiden 
15 318 User's Column: Letters. Pascal, CB/BO, and 

Cardfile Pournelle 
16 342 Logo; An Approach to Educating D isabled Weir, 

Children Rus.sell, 
Valente 

17 398 Model Ill A to D Revisited Barden 
18 420 The Case of the Purloined Object Code: Can 

It Be Solved? Part I: The Problems Stern 
19 440 A Comparison of Five t::ompllers for Apple Taylor, 

BASIC Taylor 
20 466 Digttal Troubleshooting wfth Signature 

AnalysL'i Plubeni 
21 476 	 Program Your Own Text Editor, 

Part I: Avoid Cl!Jmplex Commands by Using 
Instant Updating Fobes 

22 513 A Weaving Simulator Heiser 
23 520 Turn Your Apple II Into a Storage 

Oscllloscope Korba 
24 531 Pickles & Trout CPIM for the TRS-80 Model II Smith 
25 537 TRS-80 Disk EditorfAssemblers Danelluk 

FOR SALE: Cart.,.phone Serero1c terminal w111l Worl<lwi<le 
ASCII convefl>OO Mechan.:a11y o~;iy. OtJI ha' some eJearonlc 
gfJ!clles fw1" nor execute ASCII carna~ retuln cons1s1cntly lrom 
Apple 11: Slll~ key occaoonauy M"''9' keyooa1<1J. Sold as 11. f rr!l 
cerofJea check or money order 10< S350 gerl rt win ship rreignr 
coNecr Hero ~.'lnd. ?OB 136. )weer Bnl!r. VA 2~595. 

FOR SALE: 01g11a1 Group J2K aynam1e<memo<y ttoo1d; 
>22S 1/0 p;11allel 1JOOr<J, s2S . Video 1nretracc (64 by 161ana 
au<1101n1erlace. s75. Momeitioa rd w11h some connee101s. IW. 
fwo Pr11-C),,c"' and con1rollcr. !200. ZBOproceiSor 00<1rd, 150. 
Ph1·Deck and avt:lto 50ltware. 150. Also. 12A·5V oop µowe< 
suppl}' S75 Jeff Ryder. I 9SJ McKelvey H1U Dr Ap<, E.• SI. Louis. 
MO 630-H. fJ l qJ 878·6620 after 6 p.m 

FOR SALE: TRS·SO Mooer I, level 11 1wn I6K, cas.sene 
recotaer. ani:r lr>1trucoon manuals. Sesc 01tc1. G. 2aybal. ssro 
Buck Cou11. Wcmnont. IL 60559. 13121 JS7·5934 dilys. 
%4- 155 J a~~r 5 p.m, 

FOR SALE: 1nreJ 8086 m1Croprocessor clllps at one-cfl11<1 me 
normal pixe. I b-l><t. prime. atlCI unusecr l have 10 or 1hese !ell 
ovor from a P'Ql('Ct. 130 N <h. Programmers' manu~~ S4 each. 
Boo Roc· •nson. RD 11 Ma l!len Ro., Coal Center, PA 15423. 
14 121938·7050. 

WANTED: Could anylx>Cly >end me a copy o( rr~ thret­
par1 ar11cle "APL lnre•prec"' far M>uocompU1ers·· IBYTE 
Augu11. September. and 0<:10Der J977 and corrooiom in 
Nov.:mn<:r and Decernbet 1977) &ld .nforma11on ab0u1 
ou1ta1n9 APL 1n1erprttters "' 9encrai respecra11y ror !lie 6S02/7 
This is a cry for help oe<ause 1n Ausina I won"t get any wpport 
ol lllr5 ~lndl Wolfgang N1t1Cn. Pacas"su 2S. A· 1130 V1fnna. 
Au!.trr.a_ 

FOR SALE: IMSAJsoao m1crcprocesso1 complete witn tronr 
panel. case. po~r supply. U-1101 mocher00<1rd WJth 14 e<lgc 
con.nectars already soiaeted. IMSAI MPU B processor OO<l•d. 
and MffS -iK RAM. Fu~y ourne<l-tn ani:r 1e11ed. Complete wim 
oI1g1naJ documentation ana rnanuaK Never u:se<l. hence. ui 

br.ind-new rnna111on &11 o!letll SOO. Pe1e• Kstezcpolsk1. 8200 
Boulevard 8';1. Norlh Bergen. NJ 07CH7. t201] 869-8448 
evernngs. 

FOR SALE OR SWAP: TRS.SO Caret Computer program 
packs · Ouas.ar Command. P•OJ«t Nebula. Slthng, O>es;. 
Busiout. Music. PinDiilt Porl(J{tal finance. and Color F11e. Pim 
oo rape: Pyraml<I faaveniurej . Quest fsc:mrad"enruret. an<I St.lr 
Trek jgame). 0rlqll1al poce S335. W1U iell fOJ 1167.50. All new 
In onginaJ oo:<es. Will lend C.0.0 jor send check e< your 
l1s1ingJ Bt.and's Nurs~ry Clo Shane Bland. Hwy 54 West R.R. 3. 
Limon. IN 47441. j812j SU-9427 , 

BASIC Wins BOMB 
Our congratulations co Thomas 

E. Kurtz for his article "On the Way 
co Standard BASIC." which cap­
tured first place in the June BOMB 
results. The first-pJace pr;ze of S100 
is on its way to the author. A very 
close second place goes to Rod 
Daynes for "The Videodisc Inter­
facing Primer... a concise guide to 
developing your own interactive 
v ideodisc programs. Rod will 
receive the second-place award of 
s50. Jerry Pournelle's User's Col­
umn and Steve Leibson's Input/ 
Output Primer, Part 5: Character 
Codes share the honors for third 
plate. 
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Reader Service 

Inquiry No. Page No. Inquiry No. Page No. 

1 471h STREET PHOTO 374 

2 800 SOFTWARE 197 

3 A.S.T.RESEARCH 151 

4 AB COMPUTERS 555 

5 ABM PRODUCTS 3.SS 

6 ABW COR P. 542 


509 AOAVISION INC. 534 
9 ADDMASTER CORP. 568 

10 ADV.COMP.PROD. 574, 575 
11 ADV. DIGITAL PROD. 560 
12 ADV.MICRO DIGITAL CORP. 273 
13 ADV.SYS.CONCEPTS 560 
15 AEGIS SYSTEMS 154 

511 AFTERTHOUGHT ENG. 458 
16 ALABAMA OEVELPMT. OFFICE 233 

ALF PRODUCTS, INC. 130 
515 ALIEN GROUP 459 

17 ALPHA BYTE COMP.PROD. 52, 53 
18 ALPHA BYTE COMP.PROD. 359 
19 ALPHA SOFTWARE 19 
20 ALSPA COMP.SYS. 173 
21 ALTOS COMP.SYS. 280, 2S1 
22 AMOEK CORP. 73 
23 AMER.SMALL BUSN.COMP. 397 
24 AMER.SQUARE COMP. 308, 309 
25 ANADEX 143 
26 ANClE LABS 367 
27 ANDERSON JACOBSON 278 
2.8 ANN ARBOR TERMINALS 243 

29 ANTEX DATA SYS. 104 

30 APPARAT INC. 328, 329 

31 
14 ~~~~~AB~s1~.cc6~cEPTS 562 

APPLIED CREATIVE TECH. 491 

32 ARBA 40 

33 ARCHIVE 219 

34 ARTIFICIAL INT'l.AESACH. 407 

35 ASAP COMP.PROD.INC. 67 

36 ASAP COMP.PROD.INC. 382 

37 ASC ASSOCIATES 556 

38 ASC COMP.SYS, 535 

39 ASHTON-TATE 216, 217 


ASPEN SFlW.CO. 42 

40 ATARI 111 

41 ATLANTIC CABINET CORP. 556 

42 AUDEC CORP. 564 

43 AUTOMATED EOUPMNT. 350 


AUTOMATED PAGAM. METHODS 
570 

44 AUTOMATED BUSN.MACH. 299 
45 AVOCET 485 
48 B&B ELECTA. 570 
47 BADGE·A·MINIT 473 
~8 BAUSCH & LOMB INSTR.SYS. 141 
49 BAUSCH & LOMB INSTR.SYS. 141 
50 BAY TECHNICAL ASSOC. 510 

BELL. JOHN ENGR. 557 

51 BINARY CORP. 492 

52 BISON PRODUCTS 327 

53 BISON PRODUCTS 327 

Sol BISON PRODUCTS 327 

55 BISON PRODUCTS 327 

56 BISON PRODUCTS 327 

57 BLACKBEARO ASSOC. 560 

58 BLAISE COMPUTING INC. 407 

59 BLAT RESRCH. & DEVELP. 471 


BOTIOM LINE, THE 238 

62 BOWER-STEWART 556 

63 BRIDGE COMPUTER 222 

84 BRIDGE COMPUTER 56B 

SS BRIDGE COMPUTER 324 

66 BROKERSOFT INC. 570 

69 BYTE BOOKS 160, 161 

01 BYTE BOOKS 343 

70 BYTE BOOKS 380, 381 

71 BYTE BOOKS 483 


BYTE BOOKS 483~ BYTE BACK ISSUES 390 
BYTE PUBL INC. 514 


72 BYTEK COMP. SYS. 262 

73 BYTE'NRITER 20 

74 CSYSTEMS 564 

75 CAUF. OATA CORP. 556 


CAUF. DIGITAL 586, 587 
CALIF.MICRO COMP. 364 


76 CALTA COMP.SYS.L TO. 564 

79 ODA SYSTEMS 478 

80 CENTENNIAL SOFTWARE 320 

81 CENTRE COMP.CONSTNTS. 566 

82 CEfHEK INC 562 

83 CHAPIN ASSOCIATES 558 


!>36 CHECKMATE 539 
537 CHECKMATE 539 
540 CHECKMATE 568 
84 CHECKS.TO-GO 18 

Inquiry No. Page No. 

530 CHIPS & DALE 394 
85 CHRISUN INDUSTRIES 441 
86 CMC,INTL 205 
87 CMC,INTL ·:m 
88 COGITATE 5S6 
89 COLONIAL DATA SERV. 140 
90 COLUMBIA MICROSYS.INC. 324 
91 COLU MBIA N.ATIONAL 419 
93 COMMODORE BUSN.MACH. 256, 

259 
94 COMMUNICAL INC. 511 
95 COMMUNICATION CABLE 560 
96 COMMUNICATIONS ELECTR. 571 
97 COMMUNICATION RESEARCH 

CORP. 86 

98 COMPONENTS EXPRESS 465 

99 COMPUAOO 564 


500 COMPULINK CORP. 45 
101 COMPUPRO'GODBOUT 184, 185 
102 COMPUSERVE 93 
383 COMPUSHACK 435 
517 COMPUTER AGE 541 
104 COMPUTER CHANNEL 268 
105 COMPUTER DYNAMICS 478 
505 COMPUTER ENTREPRENEUR 451 
I 06 COMPUTER EXCHA GE 2.84. 285 
107 COMPUTER FURN.& ACCSS. 452 

COMPUTER GRAPHICS WORLD 
384A&B 

108 COMPUTER INNOVATIO S 455 
109 COMP. LEARNING TREE 188 
110 COMPUTER MAIL ORDER 22ll, 229 

COMPUTER PARTS EXCH. 484 
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LYBEN COMP.SYS. 572 
MACROTECH COMP.PROD. 303 
MACROTECH INT'L. 183 
MAGNOLIA MICROSYS. 572 
MAILCOMP INC. 429 
MANCHESTER EQUIPMENT 475 
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430 SOFTWARE STORE 562 
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SOLID STATE SALES 5 19 
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435 STACKWORKS 467 
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437 STAR MICRON ICS 348, 349 
438 STATIC MEMORY SYS 391 
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440 STROBE 125 
44 1 SUBLOGIC 1~ 
442 SUNNY INT'L 573 
443 SUNTRONICS 408 
528 SUNTRONICS 572 
444 SUPERSOFT 167 
445 SUPERSOFT 169 
446 SUPEASOFT 171 
53 5 SY NERGETIC SOLUTIONS 539 
447 SYSTEMED see 
448 SYSTEMS PLUS INC. 351 
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451 TARBELL ELECTR. 499 
452 TATUM LABS 407 
526 TECH DATA CORP. 562 
453 TECMAR INC. 39 
454 TECMAR I C. 415 

TEKTRON IX INC. 2<'5, 406 
456 TELECON SYSTEMS 558 
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461 TEXAS INSTRUMENTS 103 
538 TEXAS INSTRUMENTS 289 
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464 TNW CORP. 262 
465 TRANSNET CORP. 503 
499 TRATEC 298 
466 TRISTAR DATA SYS. 430 
467 TSK ELECTR.CORP. 189 
466 U.S. MICRO SALES 568. 589 
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470 UNISOURCE ELECTR.INC 5 12 
471 VANDATA 156 
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514 VEYTEC INC. 530 
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VISICORP INC. 95 
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VA DATA 227, 477 
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490 WINCHENDON GRP..THE 407 
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496 X COMP 199 


XITEN SYSTEMS 431 
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ou II Want to See Our Comp e 
Of Data Communications Accesson 

Qlrect-COnnect Modem II. Designed and built by 
Radio Shack. Fully programmablel Built-in 5805 
microprocessor uses a 25-character register to 
storecommands and parameters for automatic dial­
up using tone and/or pulse train, programmed 
.auses, operational mode changes, and more. With 

propriate software, it can even operate unat­
tended for late night, low-cost access to your data 
base. Features Bell 103J compatible, 300 baud op­
eration with both local and loop-back testing. Con­
nects directly with modular phone jack. (26-1173) 

Dlrect-COnnect Modem I. Our lowest priced full­

Telephone Interface II. ReaJIY 
dial the desired phone number, place 
handset on the interface and you're reaay 
fer data and programs anywhere In Amt 
300 baud originate/answer aperation. Full or 
duplex. (26-1171) 
TRS-8<>® Accessories. 
Our null-modem extender 
allows two computers to 
communicate without a 
modem. Use with our 10', 
25', 50', or 100' cables­

duplex modem. 300 baud, Bell 103J compatible 
answer/originate modes. For simplex operation 
without RS-232C board in 16K Model I computers, 
Just add optional software and cable. For modular 
phone jacks. (26-1172) 

lad1e lh-...-.---­
The biggest name In llttle computers111 

A DIVISION OF TANDY CORPORATION 

Cl(cle 404 on Inquiry card. 

expand even further with 
cable extenders. 

Get "On Line" Today! Visit your nearby R§~ 

Shack Computer Center, store or participating 

dealer-we're your datacomm headquarters! 


f-se~dme a free~TRS~ao Computer Catalog. 1 
I Mail To : Radio Shack, Dept. 83·A· 156 I 
':I 300 One Tandy Center, Fort Worth , Texas 76102 

NAME _____________ 

1 
ADDRESS J

l-~~-----~STATE __ ZIP ---- ­

Relail prices may vary at individual SIDl'll!l and dealers. TRS-80 modarl1$ 8111 FCC reglsttred.
Mulll-ine use requlnls modificatkln or an adapter. 
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