


lbday, there are more Apples in 
schools than any other computer. 

Untortunatelv, there are still more 
kids in schools th;tn Apples. 

So innocent youngsters (like your 
own) may have to tend off packs of bully 
nenb to get some ti me on a cornputer. 

\\'hich is why it makes good sense 
to buy them an Apple"' lie Personal 
Computer of their very own. 

The Ile is just like the leading com

Of course, since the lie is the legiti programs in all . ~lore than a te\\. of which 
mate oflspring of the Ile, it can access the you might he interested in yourself. 
worltl"s largest library of educational soh For e\ample. )-in-I integrated busi
ware. Ever~·t hing from Sticky1)ear Shapes"' ness sohware. llome accounting and ta\ 

puter in education, the Apple Ile. Only IVilh 11 !le. J'fUlr hid cr111 d11 s11111dhi11g c1111s/mcli!'<' 11/i<'r .1r/iri11!. 1.ih<' l<'llm /11 11"/"//c sloni's. 
<Jr Imm Inf/I: <Jr e1•t:11 Imm sru11l'lhi11g sl#111J· 11111r1• flll1·"111nl. 1.il.•e 111ollimri11/Jle wkol11s.smaller. About the size of a three-ring note

book, to he exact. for preschoolers to SAT test preparation programs. lliet and fitness programs. 
Even the price of the lie is smal I - programs for college hopetlrls. Not to mention tlm programs for the 

under SI 100'" In fact, the lie ctn run over 10.000 whole family. Like"·c;enetic ~lapping.. and 



"Enzyme Kinetics'.' 
And the Apple lie comes complete 

with everything you need to start computing 
in one box. 

Including a free 4-cliskette course to 
teach you how- when your kids get ti reel 
of your questions. 

An RF modulator that can n1rn almost 
any TV into a monitor. 

As well as a long list of built-in 
features that would add about $800 to the 
cost of a smaller-minded computer. 

l28K 0£ internal memory- twice 

the power of the average office computer. 
Abuilt-in disk drive that would 

drive up the price 
of a less-senior 
machine. 

And built
in electronics 
for adding 
accessories like 
a printer, a 
modem, an 
AppleMouse or 
an extra disk drive when the time comes. 

So while your children's shoe sizes 
and appetites continue to grow at an 

alarming rate, there's 
one thing you know 
can keep up with them. 
TI1eir Apple Ile. 

To learn more 
about it, visit any 
authorized Apple dealer. 
Or ta! k to your own 
computer experts. I. 

As soon 
as they get home from school. 

'l/.w /-'l(.' i." UJll(c'/'ll<'ti 11/HJ11i /ll'i<'e:fi\i1(~ .li1 !111:,· is 011!1• ti ,\f(i!.~<·sletf /M11i/ l'ricc '. liJll <llll /XII ' II/Oil ' i(l 'lill J'('({/!r m111/ /o. © /')81 ,Wife 01111{!11/er file'. 1Vifn1• mu/ !be .'V'fi/e /i').!11111'<' 
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CROMEMCO COMPUTERS: . 
. NID TO MAKE UNIX SYSIEM ¥ 

. ,EVEN BE.TTER••• 

UNIX System V, the new standard in multi
uset ~Ol_'Ocomputer operating systems, gives you high 
l'm-:foi:m~pcEfleatures along With the portability and 

" #]~ililY~:h ~tanda:rJ. , 
' . · dliomemeo computers can make UNIX System 

bytes. A high speed 50 
megabyte hard disk drive 
is standard on the sys· 
tems. And you can ex
pand the .liard Oisk 
capacity up 'to 1200 
megabytes using stan
dard SMD drives. You 
can add floating point 
processing. High resolution 
graphics. Video digitizing and 
imaging. Communications through 

better UNIX system. 
Corporate Headquarters: Cromemco, Inc., 

280 Bernardo Avenue, P.O. Box 7400, Mountain 
View, CA 94039. (415) 969-4710. In Europe: 

. . , 

Veven better'. Because our systems are d'esigned with 
UNIX in mind. 'First of all, we offer UNIX System V 
with Berkeley ~nhancements.Then, our hardware uses 
advanced features like 64K of on-board cache memory 
and our high speed STDC controller to speed up disk 
operations.- very important with UNIX. 

· ·· M.r,e ccipabUity and expandability 
· Wehave a high-speed, 6.8000-based CPU that 

runs at ~o ~. cottpled With a memory manager that 
use8 dem.an~·paging and s~tter loading to work with 
UNIX, not for it. 

We provide room for expanding RAM to 16 
megabytes-with error detection and correction-for 
running even the most sophisticated and advanced 
microcomputer programs. And the power to accom
modate up·to 16.users-all with plenty of memory. 

·Bb.t·we give you even more. 
"a co ... plete solufio~ 
We give you a choice in systems; the System 

100 series, expandable up to 4 megabytes of RAM, and 
the System 300 series, expandable to 16 mega-

standard protocols. Mainframe interface. 
And software sup.port is _~ere tt:> meet your 

needs. We offer major programniliig languages, data 
base m.anagem,ent systems, ·C<ilniln:un!cabons ·softv/$'0; ·. 
including SNA architecture, X.25 protlicol, an,d Ethernet; · 
even a p'rog:ram to interface to an ffiM PC if you need to. 
And, of course, access to the ):)road ri:inge of. standard 
UNIX applications programs that is giiowing dramat
ically every day. 

Easy to use. 
We also make our systems easier to use, 

because we install the operating s] stem before we 
ship your computer. No complicated installatio11 pro
cedures. And the Berkeley enhancements give you 
the standard UNIX System Vope.rating system, 
but with the added convenience of these widely 
acclaimed improvements. 

Oromemco's System 100 and System 300 
computers: designed to be the highest performance 
UNIX systems available anywhere. 

Just call or visit one of our UNIX System V 
Official System Centers to see for yourself. They'll 
also give you a copy of our. new publication, "What 
you should know before you buy a UNIX system:' 
Or contact us directly. 

We'll be glad to show you how to get a 

Cromemco 
GmbH, 6236 
Es~hborn 1, 
Frankfurter Str. 
33-35, P.O. 5267, 
Frankfurt Main, 
Germany. 

UNIX is a t radema rk of Bell La boratorie s. 

IBM is a t radema rk of In t ernationa l Business Machi nes Corp. 
 Cromemco® 
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AUTONOMOUS WEAPONS AND 
HUMAN RESPONSIBILITY 

The human desire to avoid responsibility 
for difficult decisions probably goes back 
to the dawn of time. In their brief period 
on this earth. computers have taken the 
blame for millions of human mistakes. 
Who hasn't heard a computer blamed for 
an error in billing or delivery? One typical 
case of blaming the computer occurred 
in a school system in which a computer 
handled scheduling of classes. On the first 
day of school. the most vocal complaints 
came from· students whose lunch hours 
had been assigned at 8:30. 9:30. 10:30. 
2:30. and 3:30. That's right-someone had 
forgotten to instruct the computer that 
lunch has to occur in the middle of the 
day. The school's new computer took the 
blame. Those who knew little about com
puters hated them more over this incident. 
Those in positions of authority found a 
versatile new scapegoat. 

Anecdotes like this are amusing when 
little hangs in the balance. In the presiden· 
tial debates in the fall. however. one of the 
candidates suggested that military deci· 
sions affecting the fate of the earth might 
be irrevocably delegated to computers if 
the other candidate's programs were 
eryacted. The candidate making that claim 
either understood nothing of computers 
or else he was acting as a demagogue. 
casting himself as the hero to save the 
earth from the tyranny of computers. In 
either case. the candidate did his coun
try a disservice. 

Computers. of course. do as people tell 
them. The hard part is for people to 
foresee all circumstances and write in
structions to handle all circumstances op
timally. Lack of foresight and poor plan
ning occur in many fields with or without 
computers. But computers make wonder
ful scapegoats. When foresight and plan
ning fail. computers take the blame. Con
sequently their image as cold. dehuman
izing villains is perpetuated. Some fictional 
and . cinematic depictions of computers 
also endow them with a villainy that ex
ceeds the capabilities of digital 
electronics. 

b BYTE • JANUARY 1985 

lb be sure. computers are cold and in
different. But let's consider a few cases in 
which the inhuman properties of com
puters enable them to help people. Com
puter conferencing enables people to ex
change text messages with others who 
share their interests. One advantage of 
computer conferencing is clear: people 
needn't be in the same place at the same 
time in order to exchange comments. But 
computer conferencing also prevents loud 
and aggressive people from dominating 
a group as they can in face-to-face con
versation. As Starre Roxanne Hiltz and 
Murray Turoff point out in their book Tlie 
Network Nation: Human Communication via 
Computer (Reading. MA: Addison-Wesley. 
1978). "... persons who happen to be 'fast 
on the draw· in a face-to-face verbal situa
tion. and who may not be particularly in
telligent or correct. tend to dominate the 
discussion and decision-making process 
in small groups:· In computer conferenc· 
ing. "one participant making a statement 
in no way interferes with the ability of 
another person to be making a statement 
that overlaps in time:· Computer con· 
ferencing for the BYTE staff has led to 
much better discussions with much 
broader and more balanced participation 
than occurs in face-to-face staff meetings. 
In fact. it has been a joy to see some shy 
people blossom in our computer
mediated meetings. Who would have sup
posed computers would emancipate the 
shy? 

Some of the benefits that computers can 
bestow on humans are more obvious. In 
giving instructions to slow learners. com
puters persist when even the most saint
ly human instructors would lose patience. 
In providing simulations of difficult or 
dangerous situations. computers reduce 
the risks borne by people who must some
times face the real hazards. If we use our 
electronic resources reasonably. bomb 
disposal will soon become the exclusive 
domain of robots. We can make com
puters serve human needs. 

People who understand computers 
understand how these machines can 

serve people. But some people who 
understand computers well are letting us 

fall victim once again to the myth of com
puters as villains. The phrase that magical
ly shifts blame from humans to computers 
is "autonomous weapons:· The issue 
skirted is the same one dealt with so poor
ly in the presidential debates. 

We can build unmanned tanks that 
detect certain kinds of objects and then 
destroy them. We can build and program 
computers to monitor motion and radia
tion and. upon detection of patterns that 
we have specified. to hurl devastation on 
targets that we have chosen. But using the 
phrase "autonomous weapons" confers 
on such devices a higher status than that 
of the glorified booby traps that they are. 
A concealed pit of sharpened stakes is just 
as autonomous a weapon as an un
manned tank. A terrorist's time bomb is 
just as autonomous a weapon as an or· 
bital launching pad or beam weapon. But 
we have no doubt that the man who digs 
the pit and sharpens the stakes bears 
responsibility for killing the man who falls 
in. or that the man who builds and plants 
the time bomb murders its victims. even 
if the victims are not those intended. 

Humans will build the coming genera
tion of "autonomous" weapons, Humans 
will program them. and humans will either 
make. delegate. or blunder all decisions 
about their control. Humans will bear all 
the responsibility for the good or ill these 
weapons do. 

This is not the place to argue the merits 
of such weapons or the likelihood of 
events that might justify the manufacture. 
deployment. or use of such weapons. But 
as one of the world's most widely read 
computer magazines. BYTE is the place to 
say that computers should never be the 
scapegoats for difficult human decisions 
affecting the fate of the earth. Computers 
follow sequences of human instructions. 
People decide. If we forget this. we may 
someday find ourselves speechless when 
we hear a leader explain a missing conti· 
nent by saying. "The autonomous weapon 
was in a loop:· 

We must insist that individuals who 
decide to deploy autonomous weapons 
bear responsibility for everything these 
weapons do. 

-Phil Lemmons. Editor in Chief 
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Wordstar Wonlprocessing and SuperCalc 3·-Integrated Spreadsheet now included Free with all Seequa computers. 

SEEOUA 
SHOWS YOU 

HOW TO 
GETAN 
IBMPC 

FOR JUST 
81595. 

BUY ACHAMELEON 
BYSEEDUA. 

The Chameleon by Seequa does everything an an 8 bit micro
IBM PC does. For about $1000 less than an IBM. processor that lets you nm 

The Chameleon lets you run popular IBM soft any of the thousands of CP/M-80® 
ware like Lotus® 1-2-3 ™ and dBase II.® It has a full 
83 key keyboard just like an IBM. A disk drive like 
the IBM. And a bright 80 x 25 character screen just 
like an IBM. 

But it's not just the So if you've been inter
Chameleon's similarities to The ChameIeon bY ested in an IBM personal com-
the IBM that should interest puter, now you know where youQui A 
you. Its advantages should, M. can get one for $1595. Wherever 
too. The Chameleon also has _C_Q_M_ PUTER they sell Chameleons. 

CORPORATION 
8305 Telegraph Road 
nrlPntnri, MD 2lll3 

programs available. It comes complete with two of 
the best programs around, Perfect Writer TM and 
Perfect Cale. TM It's portable. And you can plug it in 
and start computing the moment you unwrap it. 

Chameleon shown with optional second disk drive. 

To learn more about Seequa or for the location of the Seequa dealer 

nearest you. call (800) 638-6066 or (301) 672-3600. 

IBM is a registered trademark of International Business Machines Corporation. 
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M ·I·C·R·O·B·Y·T·E·S 

Staff-written highlights of late developments in the microcomputer industry. 

Optical Disks Move Toward Reality ................... .... .............. .............. 

Information Storage Inc. . Colorado Springs. CO. expects to provide samples of its 525 WC 
optical-disk drive (write-once. read-often) in April, with full production later this year. The 
drive uses removable 100-megabyte 5 !!.s -inch disk cartridges. ISi hopes to eventually sell the 
optical-disk drive to computer makers for about $600 and the disks for about $40 each. Ini
tial prices will be much higher. 

Compact Discs as Read-Only Memory for PCs ....... ................... ................................. ..... 

At the fall COMDEX show in Las Vegas. several companies announced products using a 
standard compact disc (CDl as a read-only-memory device for computers. Each CD ROM 
can store up to 550 megabytes of data (about 275.000 pages of text) using the same 
4.72-inch disc format used in CD digital audio recordings. Philips Subsystems and 
Peripherals Inc .. Hitachi America Ltd. . Sony. and Denon America Inc. all announced or 
showed CD ROM drives at COMDEX. Earlier. 3M announced that it will produce discs for 
use in CD ROM drives. Sony and Denon both expect to sell drives to computer makers for 
less than $300; with a controller. a CD ROM should retail for substantially less than $!000. 

New Chips Will Find Uses in Image Processing ........ ' ............ .... .......... ... ........... .. ............. . 

NEC Electronics announced the 1tPD728 ID. which it says is the first non-von Neumann 
single-chip image processor. The 7281 executes as many as 5 million instructions per sec
ond. Linking multiple 728Is further increases processing speeds. The chip can also be used 
for signal processing and mathematical calculations. NEC plans to produce samples of the 
chip late this year. 

NCR announced the Geometric Arithmetic Parallel Processor (GAPP). developed jointly 
with Martin Marietta Aerospace. The GAPP includes a 6 by 12 array of I-bit processor 
elements. each having 128 bits of RAM. Many GAPP chips can be cascaded for use in 
image processing. NCR suggests that robot vision. image compression and enhancement. 
digital signal processing, and arithmetic array processing are possible applications. NCR is 
selling samples of the NCR45CG72 GAPP for $545 . 

Portable Computers Feature 80 by 25 Displays 

Mitsubishi's Tredia notebook computer includes an 80-line by 2 5-character LCD. 64 K bytes 
of RAM. a Z80A processor. a microcassette drive. a 300-bps modem. serial and parallel 
ports. a bar-code-reader port. and a ROM cartridge slot. A 64K-byte ROM includes a 
spreadsheet. database, graphics. word processing. and communications software. Internal 
nicad batteries allow use of the machine for up to 8 hours. The $1200 Tredia weighs 6.6 
pounds and measures I I % by 8 Y2 by 3 Vi inches. 

Ouadram announced DataVue. a 14-pound portable computer with an infrared keyboard 
link. The $2195 system includes I 28K bytes of RAM. one 5!/.s-inch disk drive. an 8088 pro
cessor. parallel and serial ports. a pivoting 80 by 2 5 LCD. an AC adapter. and batteries that 
will last about I Y2 hours. It will be available in March. 

Display Technology ................................ 

Sony announced a new multicolor display technology called Currentron. The monitor alters 
the shade and color displayed by changing the beam current. Resulting colors include red. 
orange. yellow. and yellowish-green. 'l\vo versions wi ll be available as engineering samples: 
one displays 900 by 200 pixels. and the other. 1100 by 864 dots. Monitors using the Curren
tron technology should be sharper but less expensive than full-color monitors. 

(conti nued) 
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COMDEX: New 2400-bps Modems 

Several companies introduced 2400-bps modems at the COMDEX show in Las Vegas. Most 
of the modems are compatible with the Bell 2 I 2A standard at I 200 bps, the Beu I 03 stan
dard at 300 bps, and the CCITT V.22bis standard at 2400 bps. Most also include auto-•·· · 
capabilities, some phone-number memory, and claim some degree of compatibility with 
Hayes "AT" modem commands. Some of the modems are stand-alone units; others are IBM 
PC expansion cards. 1\vo use front-panel LCDs instead of the usual LEDs: Penril DataComni s 
$895 Datalinx Model 224 and Novation's $795 Professional 2400. Telenetics. Multi-Tech 
Systems, and Cermetek announced $795 modems: U.S. Robotics chose an $895 list price. 
Neither NEC America nor Microcom had set pricing for their 2400-bps modems. 

Team Technology, Taiwan, introduced a line of low-cost modems. available thn ugh Chen 
Manufacturing, Alhambra, CA. The Smar'TEAM 2400 features 2400-, 1200-, 600-, and 
0-300-bps capabilities for $450; no availability date was set. The $159 Smar'TEAM 103/212A 
is a I 200- and 0-300-bps modem. Team's ModemPhone 300 is a $3 7 300-bps modem. 

Users May Find Surprises in Apple Insurance 

Apple has endorsed a computer insurance policy offered by Emett & Chandler Inc.. hut 
neither Apple's letter nor the enclosed brochure explained that only one comput 1uld 
be covered under a single policy. Since the application didn't require purchasers to list what 
non-Apple equipment they had-only its dollar value-some owners may not realize th1::1r 
non-Apple computers aren't covered. 

NANOBYTES 
Volition Systems. Del Mar, CA. is now shipping its $295 Modula-2 compiler for the 
Macintosh.... Living Vldeotext . Mountain View, CA. announced a $245 version of 
ThinkTank for the 5 I 2 K-byte Macintosh .... Advanced Micro Devices introduced the 
Am29300 32-bit bipolar microprocessor family. Included are a 32-bit parallel multiplier. a 
floating-point processor. a microprogram sequencer. and an ALU .... Digital Research 
Japan will adapt CP/M. CP/M-86. Concurrent DOS. and other system software to run on 
NEC's recently announced V series of 16-bit CMOS microprocessors . . .. Sinclair Research 
is developing a wafer-scale 512K-byte memory device.... TT&T Corp.. Hampton. NH , an
nounced NH-Ada. a $225 subset Ada compiler for the IBM PC. ... AT&T has published the 
" System V Interface Definition," which defines a minimum set of system calls and library 
routines that should be included in all operating systems based on its UNIX System V. ... 
Microsoft is shipping Microsoft Networks 1.0 and MS-DOS 3.1. both of which add network 
capabilities to MS-DOS . .. . The FCC has authorized use of the TV vertical blanking interval 
for data transmission. which could mean software delivery by TV. The FCC had earlier 
cleared the way for broadcast of software over radio.. . . Versatron Research , Healdsburg, 
CA. introduced the $2 2 5 Footmouse. used to control cursor keys .... Lotus Development 
formally announced Jazz, its long-expected Macintosh product. The $595 program includes 
word-processing. spreadsheet. database. communications. and graphics functions but re
quires a 5 I 2K-byte Mac. Lotus also announced spelling-checker and text-outlining add-on 
products for Symphony.... Tumcat Computer, Los Angeles, CA. announced the Tomcat 
3200-AT. which includes an 80286 processor, IBM PC AT-compatible expansion slots. 640K 
bytes of memory. one 1.2-megabyte floppy disk. a 20-megabyte hard disk. seria l and 
parallel ports. and a color graphics card for $4529.... Maxell is ready to produce 5 V4 -inch 
floppy disks with a capacity of 6. 5 megabytes for use in drives made by its parent com
pany. Hitachi. Maxell showed two metal floppy disks: a 10-megabyte 5 V4 -inch disk and a 
5-megabyte 3 Y2 -inch disk. Maxell also showed a 5 V4 -inch optical disk that stores 2 50 
megabytes per side.... Transtec Technology, Dublin, Ireland, announced its Hydra PC. 
featuring 800- by 5 I 2-pixel graphics in four colors or. optionally, 16- or 4-color graphics with 
a resolution of 1024 by 1024 pixels. With a 1.2-megabyte floppy disk. a 10-megabyte hard 
disk. and 512K bytes of memory, the Hydra PC will cost $4900. 
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Presenting the software 
package that makes your 
computer more productive 
and cost-efficient. 

CompuServe's new Vidtex'" is compatible 
with many personal computers sold today 
(including Apple~ Commodore~ and 
Tandy/Radio Shack® brands). And it offers 
the following features* - and more- to let 
you communicate more economically 
with most time-sharing services (including 
CompuServe's Information Service) . 

Auto-Logon. Lets you log on to a host 
simply and quickly by utilizing prompts 
and responses defined by you. Also allows 
quicktransmission of predefined responses 
to host application programs after 
logging on. 

Function Keys. Let you consolidate 
long commands into single keystrokes. 
Definitions can be saved to and loaded 
from disk file, allowing multiple definitions 
for multiple applications. 

Error-Free Uploading and Down
loading. CompuServe •s• Protocol con
tained in Vidtex lets you transfer from 
your computer to CompuServe and from 
CompuServe to your computer anywhere 
in the country. Also provides error-free 
downloading from CompuServe's exten
sive software libraries. 

Full Printer Support. Printer buffer 
automatically buffers characters until 
printer can process; automatically stops 
on-line transmission when full; and 
automatically resumes transmission 
when capacity is re-established. Also, lets 
you print contents of textual video screen 
or RAM buffer at any time. 

Capture Buffer. Saves selected 
parts of a session. Contents can be 

written to a disk file; displayed both on and 
off line; loaded from disk; and transmitted 
to the host. 

On-line Graphics. Integral graphics 
protocol displays stock charts, weather 
maps and more. 

If you are already a CompuServe sub
scriber, you can order Vidtex on line by 
using the GO ORDER command. Other
wise, check with your nearest computer 
dealer; or to order direc~ call or write: 

Inquiry 68 

CoinpuServe 

P.O. Box 20212, 5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 

1-800-848-8199 
In Ohio, call 614-457-0802 •Some versions of the Vidtex soCt\'.me do not implement all features Iisteel 

Vidlex is a lraden~ark of CompuServe, lncorporalecl Apple is a trademark of Apple Compuler. Inc. Commodore is n trademark uf An H&R Block Company 
Commodore Business M.1chines. lbdio Shack is a trademark of 'fondy Coq1 
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Givepeople the tools they need, 

and there is no limit to what they achieve. 


Announcing the first major
breakthrough in word processing
technology since WordStar. 

Now, state-of the-art 

comes easy. 


Introducing WordStar 2000, a totally new 
word processing program from the makers 
of WordStar. 

WordStar 2000 removes all limits from 
word processing. From what you can create. 
From what you can achieve. 

Because WordStar 2000 lets you do 
everything. 

Easily. 

From windows, to undo, 

to spelling correction, WordStar 2000 


does it all. And more. 


WordStar 2000 gives you the works. 
"Windows" allows you to work on different 

documents-simultaneously. "Undo" lets you 
replace text you mistakenly removed. A built-in 
spelling corrector checks and corrects mis
spellings from over 973 of the most commonly 
used words. 

WordStar 2000 also has a "typewriter 
mode" to fill in forms or envelopes easily. Plus 
"format sheets:' which give you ready-made 
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headings, tabs and margins at the touch of one 
key. It can even create and update footnotes. 

Finally, a truly integrated 
word processing system. 

WordStar 2000 goes well beyond words. 
Itcomes with a built-in five function calculator. 

A built-in mail merge enables you to mass pro
duce form letters. Get our special Plus package 
and you also get a built-in mail list data base that 
allows you to create, update and sort your own 
mailing lists. Also a built-in indexer. Not to 
mention built-in telecommunications capabilities. 

All integrated together, so you never have 
to leave the program. 

The only word processing program 
that interacts with you on your level, 

whatever your level. 

Before we created WordStar 2000, we studied 
the way people worked, and thought. We also 
drew from our experience with over 1,250,000 
WordStar owners. 



As a result, the keys you 
press are the keys you'd expect to press ("c" for 
copy, "p" for print, etc.). You may also use your 
computer's function keys. Menus have been 
uniquely designed for easy access to all functions. 
And MicroPro's exclusive "tutor-in-your
computer" makes learning fast and fun. 

WordStar 2000 is the easy word processing 
program you'll never outgrow. Of course, the 
original WordStar and WordStar for PCjr will con
tinue to provide substantial and proven word 
processing capability for those with more modest 
budgets. 

See your local MicroPro dealer today or call 
(800) 227-6703 [in CA (800) 632-7979] for the 
dealer nearest you. 

So you can remove all limits from what you 
can achieve. # 

¢ 

Current WordStar owners can upgrade to WordStar 2000 quickly and Illeasily through their dealer. or by calling MicroPro Customer Update 
(800) 227-5609, 9am-3pm P.S. T. Now there are no limits':' M1craPra. 
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OXDRAW 

In reference to the letter "A Call for OX-IO 
Support" in the August I 984 issue (page 
23)-there is at least one inexpensive pro
gram that is semi-educational for the 
Epson OX-IO. 

The program I am talking about is 
OXDraw. It is available through your local 
Epson dealer or directly from American 
Small Business Computers. 

OXDraw is a graphics design tool that 
uses the graphics capabilities of the Epson 
OX-IO. It allows someone unfamiliar with 
computers to design and draw figures. 
charts. schematics. or blueprints in no 
time. OXDraw has the capability to store. 
retrieve. and print figures drawn on the 
screen. In addition. it can fully manipulate 
figures and text by changing size. angles. 
and dimensions. 

PAULA MIBB 

American Small Business Computers 
Pryor. OK 

BENCHMARKING 
UNIX SYSTEMS 

I have been using the UNIX operating 
system on various machines for several 
years. I am happy to see it gaining 
popularity in the microcomputer world. I 
enjoy reading the articles in your 
magazine on the C programming language 
and on anything dealing with UNIX. and 
I hope to see more in the future. 

I found the article "Benchmarking UNIX 
Systems" by David F. Hinnant (August 
I 984. page I 32) interesting and infor
mative. However. I would like to bring to 
your attention a few errors I found in that 
article. 

In the first benchmark (listing I). the 
parent process should issue a wait system 
call after closing the pipe to wait for the 
child process to complete for two reasons. 
First. if the parent process terminates 
without waiting for the child process to 
complete. the reported elapsed (real) time 
may be too small. since the child process 
may continue reading from the pipe for 
a while after the parent has terminated. 
Second. unless the parent process issues 
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the wait system call. the user and system 
times reported will be those of only the 
parent process. rather than the sums of 
both processes. 

In the results of the multitasking UNIX 
benchmark (table 3 and figure I). the in
dicated number of concurrent processes 
is misleading. This number is actually the 
number of shell processes concurrently 
running \st.sh. Each of these shells may 
have up to three child processes running 
concurrently (when executing the pipleline 
containing grep. tee. and we). The user 
performing the benchmark has three ad
ditional processes: the shell running 
multi.sh. the time utility, and the shell in
terpreting commands from the user's ter
minal. In addition to this. there are at least 
three background processes: the swapper. 
init (the system initializer). and update. 
Thus. it is not surprising that some micro
computer implementations of UNIX were 
not able to concurrently run \st.sh more 
than three times. This would have resulted 
in a total of I 2 to 18 processes. depend
ing on how many active child processes 
each \st.sh had. Note that the limiting fac
tor here was probably the size of the 

$ system's process table and not an arbitrary 
limit of processes per user. as Mr. Hinnant 
suggests. 

GILBERT DETILLIEUX 

Winnipeg. Manitoba. Canada 

Mr: Detillieux's Jetter brought to my at
tention a typographical error I had not 
caught. When developing the benchmark 
programs. I used two sources for each 
benchmark: one with comments and one 
without. This was because I usually had 
to enter (or have someone else enter) the 
benchmark sources by hand. and an un
commented source listing is much easier 
to read. Unfortunately. the line 

wait((int • )O); 

must have been inadvertently deleted 
from the commented version of the 
sources that I furnished to BYTE in 
machine-readable form. That line should 
appear immediately after the line 

printf("Error in parent closing\ n"); 

I regret the error and thank Mr. Deti/lieux 
for bringing it to my attention. 

The second point Mr. Deti//ieux raises 
deserves some discussion. Upon reflec
tion. perhaps a better label for columns 
I through 6 would be "Number ofBack
ground Submissions." However. I still con
tend that the inability of some of the 
microcomputer systems to complete the 
benchmarks is the per-user process limit. 
One would expect the process t.able size 
to be at least as large as the per-user pro
cess limit because even on single-user 
systems there is commonly more than 
one user: Consider the "root"-owned 
programs like update. cron, swapper. and 
init. Also. UNIX UUCP communications 
programs typically run under their own 
user ID. You would expect the implemen
tation to rake this into account and to 
provide enough process t.ab/e slots for all 
possible normal background processes 
as well as enough for every "real" user: 

DAVID HINNANT 

Raleigh. NC 

ON FORTH•••••.••••..............•..•.. ,........ 

I believe the FORTH standards committee 
has a death wish because it continues to 
create new dialects with each "standard" 
it creates. I am concerned that readers will 
be turned off by FORTH when they read 
"FORTH-83: Evolution Continues" by C. 
Kevin McCabe (August I 984. page 137). 
A careful reader will realize that FORTH-83 
is more revolution than evolution from 
FORTH-79. 

If the FORTH standards committee used 
new names. new dialects would not have 
to be created. For example. the FORTH-83 
DO LOOP and DO +LOOP are very dif

(continued) 

.....................•.................. 

LETIERS POLICY: Th be considered for pub- • 
lication. aletter must be typed double-spaced on 
one side of the paper and must include !jOur name 
and address.Comments and ideas should be l!X:' 

pressed as clearly and concisely as possible. 
Listings and tables may be printed along with 
a letter if they are short and legible. 

Because BYTE receives hundreds of letters ea!h 
month. not all of them can be published. Letters 
will not be returned to authors. Generally. it takes 
four months from the time BYTE receives a let
ter until it is published. 

http:multi.sh


WHO SAYS''YOU CAN'T TAKE IT WITH YOU''? 


When weatintertec intro
duced our new HeadStart™ com
puter we said "it's the fastest, 
smallest, most powerful business 
computer in its class:' 

What more could we say? 
How about "it's also portable:' 
Every HeadStart computer 

comes with its own easy-carrying 
handle.You can choose between 
a full size keyboard or a special 
compact version that snaps easily 
on the front of the screen. Either 
way, you get all the great features 
that make HeadStart unique. A 
big twelve inch screen, eight and 
sixteen bit processors, upgrad
able to one megabyte and it's 
networkable up to 255 users. 

We named our new business 
computer "HeadStart" because 

that's exactly what it11 give you. 
And because it's also portable, 
you can take it anywhere. 

Well, almost. 
For more information call us 

at (803) 798-9100 or write: 
Intertec, Dept. "HeadStart;' 2300 
Broad River Road, Columbia, SC 
29210. 

intertec.. 


HeadStart Standard Featmes: 
Size: IS.7S"wide, 12.7S"deep, ll.30"high. 

Weight: 2S lbs. 

Processors: Z80A (8 bit) and 8086 (16 bit). 

Memory: 128K to !MB depending on model. All models 

are expandable to !MB. 

Disk Storage: SOOK to !MB (unfonnatted) on a 3W 

Micro-Disk RAM disk feature emulates second system 

drive. Optional 3 W or SW external drives. 

Display: 12"(diagonal) P31 phosphor,non-glarescreen, 

2S lines x 80 or 132 columns. 

Keyboard: Detachable with 104 total keys. A port

able version snaps onto the front screen {or easy 

transportability. 

Disk Operating Software: 'CP/M 80 for 8 bil 

..MS DOS for 16 bil I.AN DOS formulti -user8 or 16 

bit operation. 

'Concurrent CP/M 86 opticl'nal. 

Interfaces: One RS 449/RS 232 compatible serial port. 

One Centronics compatible parallel printer port 

External data bus. Coaxial communications interface. 

External disk 110 interface. Optional network print 

spooling inter{ ace. 

Networking: Up to 2SS HeadSta1ts may be connected 

via a coaxial, multi-user network into one of 2 optional 

data storage systems. 

Optional Data Storage Systems:~ models are avail

able. A JOMB, SW system is expandable to 20MB. A 

SOMB, 8" system (2SMB fixed, 25MB removable) is 

expandable to S4SMB in 16SMB increments. 

"CP/M 8Cland Concurrent CP/M 86are ~lercd trademarks ofl>iJittal Resean:Ji. 

""MS DOS is a ~slert'tltrademarirnfMicrosoft. 
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A COMPUTER 
PROGRAM 

DELIVERED VIA 
SATELLITE! 

The Computer Chronicles. a half
hour weekly television series brings 
you an in-depth look at the latest 
developments in the computer world. 

Correspondent Stewart Chefeit and 
Gary Kildall. creator of CP/M provide 

,!Ill!~~ interviews with industry leaders plus m news and information from Silicon 
Valley and around the world. 

The Computer Chronicles. every 
week on a public television sta
tion near you. 

(Check local listings for time and channel.) 

P=~SM, San Mateo, CA and WITF. Harrisburg, PA with fund ing from McGraw-Hill 's ll\ITE and 
COMPUTING magazines_ 

now ava ilable 

for S-100 / 8086 


• Vgraph Tektron ix 
40xx emulator 

• CP/M & MSDOS 
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ferent from the FORTH-78 DO LOOP and 
DO +LOOP. I would like to use both ver
sions of FORTH and I would be able to 
if the FORTH-83 commands were D083. 
LOOP83. and +LOOP83_More impor
tant. I would use the new keywords only 
when their new properties are relevant 
and I would continue to use the proven 
FORTH-78 keywords as before. In this way 
evolution can take place with a minimum 
of risk. (Note my use of FORTH-78: the 
FORTH-79 standard is incomplete and 
thus useless to me.) 

As an experienced FORTH programmer. 
I find the changes from FORTH-78 listed 
in table 3 (on page 4 12) to be marginal and 
mostly unnecessary. For example. having 
I and /MOD leave floored quotients is a 
plus. but the FORTH-78 names create a 
dialect. The plus is overwhelmed by the 
dialect minus. If the standards committee 
had used the names /83 and /MOD83. 
you would be able to use all of the 
keywords without any dialect. Further
more. implementations of the new key
words have not yet been fully evaluated: 
their practical consequences are not 
known_ 

I think the new definitions in FORTH-83 
are not significant improvements overthe 
old ones-additions to FORTH-78 would 
have made more sense. 

I suggest that the FORTH standards 
committee address new areas such as 
graphics. mathematics. and databases in 
lieu of massaging yesterday to death. 

NICHOLAS L. PAPPAS. PH.D. 

Oakland. CA 

ALTERNATIVES TO IN-SEARCH
.............•......................... 


As an information broker and consultant 
with IO years of experience in searching 
various on-line information-retrieval 
systems. including Dialog. I would like to 
comment on the July BYTE West Coast. 
"TI-ends in 1elecommunications" by John 
Markoff (page 3 41 ). especially the section 
subtitled "In-Search" (page 342). 

In-Search purports to make it easier for 
both the novice and the experienced user 
of Dialog to interact with the system. but 
does it? On examination of the package 
it appeared to me that the introduction 
of this intermediary to the Dialog system 
would at most save the user only seconds 
of on-line connect time. The $399 that In
Search costs could be better spent on 
some other options available; for exam
ple. the Online leaching and Practice 

(continued) 
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It's as Simple as Saying 
"On" and "Off" 
Plug in the new MICRO•EAR™ Voice 
Command System, and experience the 
incredible thrill of talking with your 
personal computer. Become virtually 
keyboard-independent, because your 
computer will now understand and obey 
your vocal commands. 
Just Think of the Applications 
Speak a single word or phrase and you: 
invoke functions ... load and run 
programs . .. enter data .. . perform 
practically any keyboard operation. 
You Select the Vocabulary 
and Change It at Will 
Input up to 256 words or short phrases 
you select, define, and train to your 
voice. MICRO•EAR achieves 95-98% 
recognition accuracy . . _and retains its 
training even when turned off! 

TALK 

to your 


computer 

FREE Voice-Activated Software 
You get demonstration software for 
the IBM'M PC and Apple™ II computers 
• voice-activated programs for a type
writer, a calculator, and voice-command 
video games • high quality microphone 
• plus communications software for the 
IBM PC and compatibles. 
Software for the IBM PC includes 
EAR-DOS™ ,for concurrent 
voice/keyboard input capability while 
running applications software. 
And because it plugs into a standard 
RS-232 interface port, you can use 
MICRO·EAR with just about any 
personal computer. MICRO·EAR Voice 
Command System - suggested price 
$579.00. 

Act Now-
Ca// or write today for more information. 

arctectsystems · 
9104 Red Branch Rd . • Columbia, MD 21045. (301) 730-1237 

Micr o•E ar and EAR-DOS are trademarks of Arctec Systems. Inc. Apple is the trademark of Apple Computer, Inc. 
IBM is the trademark of International Business Machines Corporation. 
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(ONTAPJ files. These are subsections of 
several fi les available for SI 5 per connect 
hour. plus less than $10 per connect hour 
for telecommunications charges. Another 
option. popular with personal computer 
users. is a subscription to Knowledge 
Index. a subset of the complete Dialog 
files. available after 6 p.m. on weekdays 
and on weekends for $24 per hour. all 
inclusive. 

Therefore. for the price of the In-Search 
package. you can have about I 5 hours of 
search time. Since a typical search should 
take less than IO minutes. this translates 
into a lot of searches. As well. to use the 
In-Search package you have to learn more 
key functions and commands. all of which 
are no less complicated than the few 
Dialog commands you have to learn to use 
the database. With or without the In
Search package you still must learn and 
understand the concepts of Boolean logic 
and search building. 

One of the beauties of Dialog is that it 
is available throughout the world for a 
good portion of each week. Once you 
have learned some simple commands and 
concepts. made more mnemonic and user 
friendly in Knowledge Index. you can 
search the system wherever you happen 
to be and with whatever equipment is 
available. How unfortunate then. to intro
duce the In-Search crutch if you cannot 
operate Dialog without it. 

In addition. there are other telecommu
nications software packages that are 
cheaper and are not tied to a particular 
information-retrieval system but that. 
nevertheless. allow downloading and edit
ing of results. 

In conclusion. I believe that this package 
is indeed an example of patronizing the 
naive user and never giving him a chance 
to grow up. Currently In-Search and similar 
tools are being reviewed by several pub
lications. It is evident from reading these 
reviews that the reviewers have been 
unable to intensively test and evaluate the 
products. I would suggest that balanced 
reviews can only be carried out by infor
mation professionals who know what to 
look for. 

MARY M . NASH 
Ottawa. Ontario, Canada 

BASIC09 


\lkndell Brown·s desire for a well-struc
tured BASIC that runs on the Apple II (July 
1984 Letters. page 16) would probably be 

(wntinued) 
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Now you have a choice for bit
mapped graphics. Priced at $399
$100 less than what you'd expect 
-AST's Preview' brings high resolu
tion bit-mapped graphics and clear, 
crisp text to your IBM® PC, XT or AT 
monochrome screen. And there's 
no standard like AST quality. 

Preview! provides all the features 
and functions you'd expect, like 
bit-map addressing the maximum 
supported 720 horizontal pixels 
by 348 vertical lines for two pages of 
full-screen high resolution graphics, 
an IBM PC-compatible parallel printer 
port and HerculesT• bit-mapped 

SuperPak"' RAM disk simu
lator and printer spooler 
utility diskette . Judged by PC 
WORLD readers as a World 
Class Winner for the past two 
years, it's worth $45 by itself. 

The leadership strength that 
makes our consistent quality so 
affordable is carried throughout 
our complete line of PC enhance
ment products. We offer a family of 
graphics products which provide 
a variety of features from serial ports 
to expansion memory, as well as 
multifunction boards, micro-to
mainframe communications, local 

FEATURES 

• 64K Screen Memory 

• 1Wo Pages ofHigh 
Resolution 720 Hori
zontal PELS by 348 
Vertical Line Bit
Mapped Monochmme 
Gniphics 

• 80 Chanzcter By 
25 Line IBM PC
Compatible 7ext 
Di<play 

• Sta11dard IBM Charac
terSet 

• Compatible With 
Popular Bit-Mapped 
Graphics, 1ext and 
Windowing Applica
tions Software 

• Parallel Printer Port 

• Sr<perPak Utility 
Diskette 

graphics card compatibility. 
It works with all kinds of soft

ware too, no other card offers more. 
New generation integrated business 
programs, bit-mapped text process
ing and advanced windowing appli
cations are specialties. 

Then there's the nonstandard fea
tures AST is famous for-consistent 
quality, reliability, comprehen
sive documentation, service, support 
and extra value. We include our 

area networks and disk subsystems. 
So you can settle for the com

mon, ordinary graphics card and 
hope for the best. Or you can pay 
$100 less and know you have the 
best-Preview! only from AST. For 
more information and dealer loca
tions call our Customer Information 
Center (714) 863-1333, Ext. 5249. 
Or write, AST Research, Inc., 2121 
Alton Avenue, Irvine, CA 92714 
TWX: 753699AST UR. 

Inquiry 3 for Dealers. Inquiry 4 for End-Users. 



Total Sales hy Region 

---AREA 111 ~· 

25 Y. F 

AREA 1 

AREA lU 
12 Y. 

/~ ) 
33 Y. 

ARIA 11 
38 Y. 

As indicated, Area 1 and II account ror MOre than hair or the total revenue 
ror the leading hrand. The ne11est sales rt9ion, AI'ea lU, added 12Y. to the 
total, More than douhle the original _projection, The MDSt draMatic results 
have coMe rroM Atiea 111. FroM a ye;ar ago 1011 or 15X, sales have risen to 25ll 



INTRODUCING THE STANDARD 

BYWHICH EVERY OTHER PC 


WILL BE MEASURED: 

THE DATA GENERAL/One™


PORTABLE. 


Free yourself 
from the 

confinement of 
your deskbound 

computer, with the 
first full-function 
business system 
that lets you work 

Fits in a briefcase. anywhere. 
The DATA GENERAL/One portable offers 

the capability of the leading PC: two built-in 
diskette drives, a full-size screen and full-size 
characters, even the same programs. 

In a size small enough to fit in a 
briefcase: 11.7 x 13.7 x 2.8 inches, and 
less than 11 pounds. 

It's the only portable with a full
size 80-column by 25-line screen. 

It's compatible with IBM®-PC soft
ware, so you can run the programs 
available to PC users. SoftwarP likP 
1-2-3™ and Symphony™ 

720 KB diskette drives, giving you twice the storage 
capacity of the leading PC. And memory is ex
pandable up to 512 KB. 

'"'" 1ally, it's the only 
portable to offer 


the benefits of 

integrated office 


automation-by 

I
connecting with 
Data General's 

::::EO® system. 


Options include 

a built-in modem, 

a portable printer, 

an 8-hour battery pack, Connects with Data General's 
an external 5.25-inch CEO office automation system. 
diskette drive. and an external 


1200-baud modem. 

The DATA GENERAL/One. 
It gives you what the lead
ing PC gives you. And 
something the leading 
PC doesn't. 

Your freedom. 
Find out more about 

the DATA GENERAL/One
It has two built-in diskette drives and runs thousands of IBM-PC programs. portable by contacting your 

from Lotus'~ Wordstar~ dBase II~ Multiplan~ Data General salesperson or nearest 
pfs®file, and Flight Simulator II. authorized dealer. 

It's the only portable with two built-in Call 1-800-DATAGEN. 

~•DataGeneral 
aGeneration ahead. 

IBM is a registered trademark of International Business Machines Corpo ration. 1-2-3, Lotus and Symphony are trademarks of Lotus Development Corp.© 1983. dBase II is a registered trademark of 
Ashton-Tate. pfs is a registered trademark of Software Publishi ng. Wordstar is a U.S. registered trademark of Micro Pro Intl Mult iplan is a U.S. registered trademark of Microsoft Corp.CEO is a 

registered trademark. and DATA GENERAL/One is a trademark of Data General Corp.© 1984 Data General Corporation. Westboro, MA 
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satisifed by BASIC09. which runs under 
the 059 operating system and therefore 
requires a 6809 card. The card and soft
ware are available from: Stellation Two. 
POB 2342. Santa Barbara. CA 93120. 

BASICQ9 features IF . .THEN ... (ELSE) 
.ENDIF, REPEAT. ..UNTIL, WHILE. _ 

DO.. _ENDWHILE, LOOP. _ENDLOO~ 
EXITIF _ .THEN ... ENDEXll and FOR 
. . . TO. .(STEP) ... NEXT control struc
tures. IF...THEN ... ELSE statements can 
be nested. The language compiles to an 
intermediate code. which is then inter
preted. and. unlike CBASIC. the compiler/ 
decompiler is interactive and flags most 
errors immediately. 

Stellation 'J\vo provides excellent sup
port and has a reasonable update policy. 

F. KUECHMANN 

Vancouver. WA 

MODULA-2: 
Two DISSENTING VIEWS 

David B. Moffat's "UCSD Pascal vs. 
Modula-2: A Dissenting View" (August 
1984. page 428) was a pleasure to read-a 
sort of the-emperor-isn't-wearing-any
clothes type of critique. I agree with Mr. 
Moffat's objections to separate input/out
put statements for every variable type and 
to the case sensitivity of the language. The 
language has one other feature that in my 
opinion is a nuisance...:.the required use of 
IMPORT statements to specify the 
libraries in which modules exist. Not only 
do you have to know the names. purposes. 
and acceptable arguments of procedures 
that are usually considered "standard." but 
you also have to know where those 
modules are located in order to be able 
to call them into a program. This is the sort 
of bookkeeping task that higher-level lan
guages were invented to avoid. 

As an application programmer I fail to 
see how Modula-2 is an advance in meet
ing my programming needs. I am far hap
pier with 1llrbo Pascal. which lets me set 
up libraries (though not precompiled) that 
are easily called into programs with an 
INCLUDE compiler command. 

1l1rbo Pascal is case-insensitive and pro
vides convenient low-level capabilities for 
bit manipulation and direct access to 
memory and MS-DOS interrupts. 

Perhaps systems programmers. for 
whom Modula-2 was developed. ·can ap
preciate the virtues of that language-but 
I do not think that Modula-2 is a superior 
applications language. Every time I read 
one of Jerry Pournelle's glowing comments 
about Modula-2. I react with the question: 
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But has he tried programming in that lan
guage? 

)OHN FIGUERAS' 

Victor; NY 

After reading the articles concerning 
Modula-2 in the August 1984 BYTE. I feel 
compelled to comment. On the whole. I 
thought the articles were well written and 
gave a good overview of the language . 
However. I believe that I detected a cer
tain amount of chauvinism on the part of 
those committed to Modula-2. and it is 
this point I would like to address. 

Engineers have a tendency to fall in love 
with certain designs. and software engi
neers are no exception. We put so much 
time and energy into the designs we work 
with that it is as if we become married to 
them and can no longer look at them with 
objectivity. I know I have been guilty of 
this on many occasions. and I am sure that 
others can recognize this capacity in 
themselves. However. as software engi
neers we have an obligation to be objec
tive when considering designs and to ad
dress any legitimate concerns that are 
raised. 

Currently we are confronted with debate 
between the proponents of both Modula
2 and Ada. Being in the Ada camp. I would 
like to have the JVlodula-2 devotees ad
dress my legitimate concerns regarding 
this language. All too often the debate 
degenerates to nit-picking about this or 
that feature of Ada being clumsy or inef
ficient or not theoretically pure enough. 
I can play this game as well as the next 
engineer. but I won't because I feel that 
this only results in the chauvinism I speak 
of. My single largest concern is one I feel 
is carefully avoided in debates of this 
nature. and it desperately needs to be ad
dressed in an objective manner by anyone 
advocating the use of a new language. 

Ada. as a language. has one great ad
vantage over all others. It is rigidly stan
dardized and the standard can be effec
tively enforced. While it may have many 
serious drawbacks. which opponents are 
quick to point out. lack of standardization 
is not one of them. Even a poor standard. 
enforced by the entire might of the 
Department of Defense. is infinitely 
superior to no standard at all. My ques
tion to the Modula-2 people is how do 
they propose to ensure that a software 
commitment on one machine using one 
compiler can be salvaged when migrating 
to another machine with a different com
piler? An ANSI standard alone. should one 
be produced. is not always enough. 

I own a company that has committed 

itself to software development in Ada. We 
believe that our success will hinge on our 
ability to generate software that is reliable. 
reusable. and above all else. transportable. 
Reliability is dependent only on our 
abilities as software engineers and the 
quality of the tools we select. Reusability 
is provided in both Modula-2 and Ada 
through their ability to generate libraries 
of general-purpose utility routines. How
ever. only Ada provides a language refer
ence manual so precise and detailed that 
it has spawned a new generation of "lan
guage lawyers." a trademarked name that 
guarantees the DOD the ability to enforce 
the standards laid down in this manual. 

·and a validation procedure that will test 
every Ada compiler against the standard 
before it can bear the name. What does 
Modula-2 offer me in this respect as a 
businessman to justify a software commit
ment to this language? 

Ada has some flaws: complexity. lack of 
certain theoretical advantages. the 
massive size of its associated compilers. 
and others. But because we have an ef
fective standard to work with. I feel that 
we can produce software at a lower cost 
to our clients. The logic is simple: if we stay 
within the standard. and if our clients have 
a validated Ada compiler. any software 
written on our system should run on their 
system. We spend less time making patch
work fixes and adjustments. and we can 
bring in software tools developed on other 
projects without fear of needing to modify 
the tools. 

Modula-2 is a good language. It incor
porates some of the best developments 
in the field of theoretical computer 
science to come along in recent years. 
However. I think that it will have some 
serious problems in the future if the ques
tion of portability and standardization is 
not addressed quickly. 

MARIN D. (ONDIC. PRESIDENT 

Modular Systems Research 
Kalamazoo. Ml 

CALTECH'S 
COMPUTER NETWORK 

The article "A Computer on Every Desk" 
by Donna Osgood (June 1984. page 1621 
was interesting but failed to mention the 
educational computing activities at the 
California Institute of Technology (Caltech) 
I feel our program has several unique 
features. A fully functioning campus-wide 
network links all our computers. The net
work was completed this summer by a 
team of Caltech students that installed 
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outlets in the dormitories. The following 
description of our program is excerpted 
from the lune 1984 edition of Caltech News. 

Caltech has received major grants from 
IBM and from Hewlett-Packard to support 
its educational computing project 

From IBM. Caltech will receive several 
hundred IBM Personal Computer worksta
tions. a hostprocessor. several graphics sub
systems. and technical support all to be 
used in the development of educational 
software. 

From Hewlett-Packard. Caltech will be re
cipient of 2 2 color desktop computers and 
support equipment for an introductory com
puting course. an introductory solid-state 
electronics course. and a solid-state elec
tronics laboratory. In the first course. fresh
men will use the Hewlett-Packard computers 
to learn programming. and in the last two. 
undergraduates will use the computers to 
design electronic devices. The equipment 
is worth $528.694 . 

Along with the IBM equipment will come 
a cash grant of S 150.000 to purchase 
adapter cards to tie the IBM workstations 
to Caltech's campus-wide high-speed com
puter network. IBM has also assigned a tech
nical support person to the proiect during 
the three years that the company is 
involved. 

When it is fully implemented over the next 
three years. lthel Caltech educational 
computing proiect will include more than 
800 workstations. Linked by the campus 
computer network. they will be grouped in 
clusters of up to 10 or 20 machines in 
classroom areas. laboratories. the com
puting center. and libraries. 

Faculty and teaching assistants will have 
individual workstations to prepare cours'e
ware. Students wi ll have network outlets in 
their dormitories. enabling them to com
municate with the campus system. using 
their personal computers All the individual 
units will be tied to campus mainframe 
computers . . 

The Caltech project is aimed primarily at 
developing courseware for all the disciplines 
at the Institute. Educators will emphasize 
creation of specialized graphics software 
that will enable students to "see.. abstract 
concepts in visual terms .. 

Besides IBM and Hewlett-Packard. other 
manufacturers contributing to the project in
clude Data General. Digital Equipment Cor
poration. Evans &Sutherland. and Tektronix. 

HOWARD RUMSEY )R .. PH.0. 

California Institute 	of Technology 
Pasadena. CA 

SCOUT 

l would like to tell BYTE readers about an 
lBM PC XT product that has saved me a 
great deal of time. money. and frustration 

(continued) 

BAY TECH'S 
MULTIPORT-FOLIO 
YOUR BEST SOURCE 
FOR HIGH QUALITY, 
HIGH PERFORMANCE, 
DATA COMMUNICATIONS 
PRODUCTS 

I 

PORT NETWORKING 
I 

Star network capable of any 
port-to-port connection with up 
to 18 ports communicating 
simultaneously. 

PORT MULTIPLEXING 

Allows up to 8 computers to use 
the same data communication 
line simultaneously. 

PORT SWITCHING 

Expands your single RS232C serial 
port to 4 or 8 ports. Even more 
ports by cascading. 

CALL US TOLL-FREE 

1-800-523-2702 

Telex: 910-333· 1618 (BAYTECH) 
Easylink: 6277-1271 

PORT CONTENTION 

Adds terminals to your computer. 
For example: 12 terminals can 
contend for 6 ports on a first 
come, first serve basis. 

PRINTER SHARING 

Enables up to 8 computers to 
automatically share a single 
printer. 

Multiport models with 5 to 18 
ports, $279 to $1 ,750. 

BAY TECHNICAL ASSOCIATES 

P. 0. BOX 387 

BAY ST. LOUIS. MS 39520 
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over the past four months. Scout. a Com
puter Insights product. provides a set of 
functions that greatly enhance those pro
vided by DOS 2.X for using subdirectories. 

Scout allows you to define "imaginary 
drives:· These drives model DOS J .X disk 
directories and allow programs that do not 
understand DOS 2.X paths to access files 
in subdirectories. This makes many older 
programs usable and will save you money 

by eliminating the need to buy new DOS 
2.X versions. The "imaginary drives" can 
be defined as read-only and provide pro
tection of valuable data. Scout can be 
used to prevent catastrophes such as your 
accidentally formatting your hard disk. 

Although these capabilities are useful. 
Scout's greatest asset is its ability to search 
subdirectories for data. profile. help. over
lay, etc.. files in a manner similar to. but 

What do you get when you cross 
1200 baud, free on-line time, 
and extra features at a price Hayes 
can't match? 

Data Rate? 
The MultiModem 

gives you a choice
either 1200 or 300 bits 
per second. So you can 
go on-line with the 
information utilities. 
Check out bulletin 
boards. Dial into corpo
rate mainframes. Swap 
files with friends. 

On-Line Time? 
With the Multi

Modem you get 
CompuServe's 
DemoPak, a free two
hour demonstration of 
their service, and up to 
seven more free hours 
if you subscribe. You 
also get a $50 credit 
towards NewsNet's 
business newsletter 
service. 

Features & Price? 
Of course, the 

MultiModem gives you 
automatic dial, answer, 
and disconnect. Gives 
you the Hayes
compatibility you need 
to support popular 
communications soft
ware programs like 
Crosstalk, Data Cap
ture, our own MultiCom 
PC, and dozens of 
others. Gives you a 
two-year warranty, 
tops in the industry. 

Inquiry 248 

Trademarks-MuttiModem. MulliCom 
PC: Multi- Tech Systems. Inc.-:-Compµ
SeNe: CompuServe Information Se1Y1ces. 
an H & R Block company-NewsNet: 
NewsNet, lnc.-Crosstalk: Microstuf. 
lnc.-Data Capture: Southeastern Solt· 
ware-Smarrmodem: Hayes Microcom· 
pulet Products. Inc. 

MultiModem. 


But Better? 
Yes. The Multi

Modem gives you fea
tures the Hayes 
Smartmodem 1200 '" 
can't match. Features 
like dial-tone and busy
signal detection for 
more accurate dialing 
and redialing. Like a 
battery-backed mem
ory for six phone num
bers. All at a retail price 
of just $549-com
pared to $699 for the 
Smartmodem. 

What do you get? 
The new MultiModem, 
from Multi-Tech Sys
tems. Isn't this the 
answer you've been 
looking for? 

For the name of 
your local distributor, 
write Multi-Tech Sys
tems, Inc., 82 Second 
Avenue S.E., New 
Brighton, MN 55112. 
Or callus at 
(612) 631-3550. 

MultiTech9 
Systems 'll' 

The right answer every time. 

more flexible than. the DOS 2.X PATH 
command. This saves a great deal of disk 
space because it lets you maintain only 
one copy of files used by programs run 
in many different subdirectories. 

I have yet to find a bug in Scout. I recom
mend this product to anyone who uses 
DOS 2 .X. especially if you think subdirec
tories are a good idea and ought to be 
more useful than they currently are. 

If you're interested. you can obtain 
Scout from Computer Insights. POB 
110097. Pittsburgh. PA 15232. 

PAUL CRUMLEY 

Monroeville. PA 

"GOOD·BYE, TEACHER 
EXPLAINED 

Stephan L. Chorover recently referred to 
me in "Cautions on Computers in Educa
tion" (lune 1984. page 223) as 

.. . a behavioristically inclined psychologist 
who was one of the leading developers of 
an earlier system of automated instruction 
inspired by the work of B. E Skinner. The 
so-called ··Keller Plan" is one of the old 
theories that has died along with many 
other well-intended measures for increas
ing educational productivity through auto
mation. 

In the interest of veracity it should be 
noted that personalized instruction. to 
which Mr. Chorover refers. is not a theory. 
but a teaching method: the method is alive 
and well and is a frequently used alter
native to the group-instruction-by-lecture 
method; personalized instruction has 
nothing whatever to do with automation 
.	(as Mr. Chorover would know if he had 
read the paper ··cood-bye. Teacher ..... 
to which he makes a reference); and it was 
inspired by. but riot modeled after. B. F. 
Skinner's work on individualized instruc
tion. for which we were all grateful. I am 
not just "behavioristically inclined:· I am 
a behaviorist and have been one for more 
than 50 years. 

FRED S. KELLER 

Chapel Hill. NC 

ONE READER'S 

"PERFECT" MICROCOMPUTER 


In regard to Richard Knop's concept of the 
perfect microcomputer (!uly 1984 Letters. 
page 26): The Olivetti M-20 computer uses 
the Z8000 microprocessor and meets 

(continued) 



Introducing the HerculesMGraphics Card 

for the technical user. 


OK. We confess. The and run mainframe graphics A 2K static RAM buffer 
Hercules Graphics Card in software. elegantly eliminates scrolling 
the picture above isn't a There are toolkits of flicker. And our exclusive 
special version for the tech graphics utilities that can be safety switch helps prevent 
nical user. linked to popular program damage to your monitor. 

In fact, it's exactly ming-languages. Convinced? Good. Now, 
the same as the standard There are CAD pro how about a little color? 
Hercules Graphics Card grams that can provide Should you want IBM 

- .running programs like 1-2-3™ features normally associated compatible 
. ·~:.. _;. ~---- .and Symphony™ in more with $50,000 systems. ... ~ . -.. - color graphics 

~..... . ~than 100,000 IBM® PCs. And we supply free !ft ; -. for your sys
~ i'\ ; ,'II' _ -~ -- •We just wanted to make !fiiii software with tem, then the 

the point that the Hercules each card to do new Hercules Color Card is 
Graphics Card is not only hi-res graphics the smart way to go. 

·..
big with business users-it's with the PC's It gives you a parallel 
also the most popular high BASIC. No one else does. printer port and a size small 
resolution graphics card for Hardware that set the enough to fit in one of the 
the technical user. high performance standard. XT's or Portable's short slots. 

Why? We run more When we introduced the And both Hercules 
software than anyone else. Hercules Graphics Card in cards are compatible with 

The Hercules Graphics August, 1982, it set the the new AT™ and backed by 
Card is supported by more standard for high resolution our two year warranty. 
technical software than any graphics on the PC. Call 800 255-5550 Ext. 
other hi-res graphics card. But we didn't stop there. 408 for the name of the 

There are word proc In the past two years, we've Hercules dealer nearest you 
essors that continually refined the and we'll rush you a free info 

i-~ _£:zm-1r1 
l, . 11•.L. [ 

"( 

. can produce original design. kit. See why the company 
. - HI,r . 

publication Tuday's Graphics Card that made the first graphics 
quality documents with gives you two graphics card for the IBM PC still 
mathematical formulas. pages, each with a resolu makes the best. 

There are programs tion of 720h x 348v, and a 
that enable your PC to parallel printer port Hercules. 
emulate a graphics terminal standard. We're strong on graphics. 

Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-60001elex: 754063 Trademarks/Owners: Hercules/Hercules Computer 1echnology, 1-2-3, 
Symphony/Lotus Development; IBM, AT/International Business Machines 
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Achieve laboratory automa
tion at low cost-connect a 
DAISI™ (Data Acquisition and In
strument Systems Interface) to 
your Apple® //or lie Computer. 

DAISI peripheral devices... 

• Interface with Apple II and 
Apple lie Computers and their 
lookalikes 

•Work with all popular language 
systems 

• Come with cable, instructional 
diskette and comprehensive 
manual 

. 

DAISI and Apple work together as 
a single system to measure, 
monitor, time, analyze, control and 
record a wide variety of research 
and testing functions. 
DAISI peripherals plug easily into 
any Apple expansion slot, ready 
to be used in chromatography, 
environmental data collection, 
evoked response, gas analysis, 
spectroscopy, signal processing, 
solar heating, mechanical mea
surement, structural testing, and 
many morefunctional applications. 
The Al13 analog-to-digital con
verter reads instruments and sen
sors and has its own external unit 
for easy cable access. 

DISCOVER NEW 

HORIZONS IN 


~~l:}!);~lJ!);):I 

~WJ!l~lJJ!l~1 

AND KEEP YOUR COSTS DOWN TO EARTH 

Here's a rundown on the 
DAISI Peripherals: 
Al13 12-Bit Analog 
Input Interface ..................$550 

• 16 input channels 
• 20 microseconds conversion time 
DI09 Digital Interface 
with Timers ......................$330 
•timing and interrupt capability 
•direct connection to BCD digits, 

switches, relays' 
A003 8-Bit Analog 
Output Interface ...... ,$195-$437 
• up to 8 independent channels 
•range and offset adjustable 
AI02 8-Bit Analog 
Input lnterface .. ~ ...............$299 
• 16 input channels 
• 70 microseconds conversion time 
Plus the SC14 system for front-
end signal conditioning and 
amplification, the Ul16 isolation 
system for AC or DC power input 
or output, and more ... 

iS.. 

(Designed and manufactured in lhe USA) 

AND NOW ... AMPRIS™ 
An easy add-on to Applesoft® 
BASIC. 
With AMPRIS you can: 
• Read and store analog and 


<;ligital inputs · 

• Send out analog and digital 


outputs 

• Set, read and control the DI09 


counters 

• Set, read and control the DI09 


shift registers 

• Make full use of the DI09 inter

rupt capability 

Using AMPRIS is as easy as in
serting an ampersand (&) com
mand where you would normally 
insert an Applesoft command. For 
more information about the com
plete line of DAISI peripheral 
devices and the full spectrum of 
their applications, write or phone: 

lnteroctl e Structures, Inc. 
146 Montgomery Avenue 
Bolo Cynwyd, PA 19004 
Telephone: (215) 667-1713 
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most of Mr. Knop's other requirements. 
I had come to the conclusion that since 

the IBM does not use the Zilog 8000 or 
the Motorola MC68000. computers with 
these microprocessors must not exist: one 
certainly cannot find articles in BYTE in
dicating that there are software programs 
that are compatible with the 8000. 

It is frustrating. to say the least. to always 
have to contact Olivetti to learn of pro
grams I can use with the Z8000. 

C. L. NORRIS 

West Palm Beach. FL 

ICONS VERSUS COMMANDS 

In the 1960s it was batch processing. and 
I felt so modern sitting at a card punch. 
Around 1970. a number of batch systems 
introduced timesharing "options." and I 
signed up for a terminal days in advance. 
(For a number of years I clung to my card 
decks as a backup; then they were phased 
out.) In the mid-1970s. minicomputers 
were the rage. and operating systems 
came out that were designed from the 
start to be conversational : henceforth I 
never wanted to return to the data-entry 
kind of system. Around 1980. microcom
puters became powerful enough to be 
useful. and the cathode-ray tube has 
become a fact of life. 

Now the issue is icons versus com
mands. a trend that BYTE apparently has 
not caught on to. 

I assert that icons are an advance over 
command-driven systems comparable to 
the advance from cards to the cathode
ray tube. It is not simply a matter of add
ing a new capability to an old design: after 
being introduced to icons (you guessed 
it: I now own a Macintosh). I am still 
curious to see what wonderful software is 
available on other systems. but I find that 
I have lost the patience to plow through 
a manual and gobble up the keywords. the 
syntax. the options. and the modes. To
day I want it in dynamic pictures or not 
at all. and I don't want to have set up 
statements underneath. like punched 
cards in a drawer. 

FRANCISCO JOSE 0YARZUN 

Los Angeles. CA 

MORE MAC FEEDBACK ....................................... 

T\vo letters in BYTE have caused me to 
take word processor in hand. The first let
ter was from Robert Lurie ("More Mac 
Reactions" May 1984. page 16) concern

(continued) 
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We know how easy it is to 
become so totally immersed in your 
work that you forget all about such 
things as 10 o'clock appointments, 
luncheon dates, or even (shudder) 
Board Meetings. That's why we 
designed Macalendar to help you 
plan, organize and implement your 
busy schedule. 

Macalendar is a powerful time 
management tool for the Macintosh@ 
which uniquely combines a calendar 
with an alarm and a notepad - all 
designed to keep you on schedule and 
up-to-date. Best of all, Macalendar 
runs concurrently with all other 
programs, so it's always there when you 
need it. 

Once you've entered important 
times and dates into Macalendar, you 
can go on to work on other applications. 
Macalendar will automatically interrupt 
your program with a chime to remind 
you of your appointment. There's no 
separate disk to insert; Macalendar is 
an ever-present, integral part of your 
Macintosh. 

For detailed reminders or notes, 
take advantage of Macalendar's 
notepad. Simply enter memoranda for 
the appropriate day, and the information 
will be waiting for you when you call it 
up. Plan weeks -even years! - ahead. 
And never again miss another appoint
ment, birthday, class, whatever. 

Run out of room on your notepad? 
Just "tum the page" and fill unlimited 
pages with all your information. 
Macalendar lets you document phone 

calls, assemble "to-do" lists, plan out a 
daily schedule, etc. 

Now, finally, losing yourself in your 
work doesn't have to mean losing track 
of time . . . thanks to Macalendar. * 

Macalendar, $89; Lisa Desktop Calendar, $295 

1105 NE Circle Blvd. • Corvallis, OR 97330 
(503) 758-0521 

Soles 

Boerd Meeting 
Present new mer1:etln9 s1 re1e91es 

*Expanded version of M acalendar, the Desktop Calendar,9 is available for the Lisa. M acintosh is a trademark of Apple Computer, Inc. Lisa is a registered trademark of Apple Computer, Inc. 
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ONLY$BORLAND 95INTERNATIONAL 

GIFT PACK A SAVINGS OF $30! 
What a gift for you and your friends! The extraordinary TURBO PASCAL 
compiler. together with the exciting new TURBO TOOLBOX and new TURBO 
TUTOR. All 3 manuals with disks for $99.95. 

TURBO PASCAL Version 2.0 (reg. $49.95). The now classic program 
development environment still includes the FREE MICROCALC SPREAD SHEET. 
Commented source code on disk 
•Optional 8087 support available for a small additional charge 


NEW! TURBO TOOLBOX (reg. $49.95). A set of three fundamental 

utilities that work in conjunction with TURBO PASCAL. Includes: 

•TURBO-ISAM FILES USING B+ TREES. Commented source code on disk 

• QUIKSORT ON DISK. Commented source code on disk 

• GINST (General Installation Program) 

Provides those programs written in TURBO PASCAL with a terminal installation module 

just like TURBO'S! 

•NOW INCLUDES FREE SAMPLE DATABASE ... right on the disk! Just compile 

it. and it's ready to go to work for you. It's a great example of how to use TURBO 
TOOLBOX and. at the same time. it's a working piece of software you can use 
right away! 

NEW! TURBO TUTOR (reg. $29.95). Teaches step by step how to use the TURBO 
PASCAL development environment-an ideal introduction for basic programmers. 
Commented source code for all program examples on disk. 
30 DAY MONEY BACK GUARANTEE These offers good through Feb. 1. 1985 

For VISA and MASTERCARD order call toll free: l-{800)-255-8008 l-{800)-742-1133 
(Lines open 24 hrs.. 7 days a week) Dealer and Distributor inquiries welcome (408) 438-8400 
CHOOSE ONE (please add $5.00 for handling and shipping U.S. orders) 

_All Three-Gift Pack $ 99.95 + 5.00 SPECIALI _Turbo Toolbox $49.95 + 5.00 
_All Three & 8087 139.95 + 5.00 SPECIAL! _Turbo Tutor 29.95 + 5.00 

Turbo Pascal 2.0 49.95 + 5.00 _Turbo 8087 89.95 + 5.00 
Check. Money Order VISA MasterCard ____ 
Card #: Exp. date: Shipped UPS 
My system is: 8 bit_ 16 bit _ 
Operating System: CP/M 80 _ CP/M 86 _ MS DOS_ PC DOS_ 

Computer: Disk Format: 

Please be sure model number & format are correct. 


NAME: --------------------------- 
ADDRESS: -------------------------~ 

CITY/STATE/ZIP: ------------- ---------
TELEPHONE: _ _______________________~ 


California residents add 6% sales tax. Outside U.S.A. add $15.00 (if outside of U.S.A. payment must be by bank draft payable in 
the U.S. and in U.S. dollars) . Sorry. no C.0.0. or Purchase Orders. 16 

9)) BORlAnD 4113 Scotts Valley Drive 

II~'\ Scotts Valley. California 9 5066 

~_, INTERNATIONAL TELEX: 172373 




Inquiry 303 for Dealers. Inquiry 304 for End-Users. 

• 4 Axis stepper motor controller interface 
• 32 digital 1/0 with (5) interrupts 
• 4 channels encoder pulse inputs 
• Includes real time interrupt-driven easy to use software 
Smart board for Industrial and Robotic motion control that uses only a 
small percentage of CPU time. System needs only simple BASIC 
commands from application software. 
Also Available: Complete ready-to-run 2 or 4 Axis stepper motor control systems 
- PCMotion Board, 16 channel optoisolation board, stepper motor driver. power 
supply, steppers motors, and cables. 

(714) 751-0442[il ROGERS LABS (714) 957-3086 
TELEX 681393 2727-E So. Croddy Way, Santa Ana, CA 92704 
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ing Apple's not putting the floating-point 
software in the Mac's ROM. He mentioned 
that Apple programmers had exhausted 
their ROM space. so they moved the soft
ware to RAM. How can you exhaust ROM 
space unless you have reached the cen
tral processor's memory-addressing limits? 
The answer is: you cannot. In this case. 
they hadn't run out of ROM space-the 
fact that a 5 I 2K-byte RAM Mac is possi
ble refutes that remark. You have to freeze 
the ROM at a point sometime. however. 
and possibly the company forgot to add 
the floating-point software before it froze 
the final version of the ROM at 64K bytes. 
so they put it in RAM. I have to agree with 
him. though: if the floating-point will run 
2 5 percent slower out of RAM than ROM. 
then Apple's programmers did make a 
design mistake. It may be too late to do 
anything about it. though. because too 
many Macs have been distributed to 
change the situation. 

The second letter I want to comment on 
was from David Nibbelin in the June 1984 
issue ("American as Apple Pie." page 14). 
I have seen patriotism before. but this is 
ridiculous. I cannot understand why he Is 
so angry that the Mac uses a Sony disk 
drive. If Mr. Nibbelin hasn't noticed. the 
computer revolution is not just happen
ing in the United States but all over the 
world. and if advanced computers are to 
be built. technology must be used from 
wherever it is found. If he is really against 
non-American technology. then he will 
also boycott the Radio Shack Model I 00. 
the AT&T PC. and almost any computer 
that uses 2 56K-byte RAM chips (a great 
deal of which are made in Japan). A per
son interested in the computer industry 
cannot shut out a nation like Japan. which 
has so much to offer us and the industry. 
To restate and add to a quote by Mr. Nib
beli n: I hope the rest of the computer· 
buying public will recognize this un
American approach and express their 
reaction at the computer-store purchase 
counter. showing that they are not swayed 
by where a product is from-rather. by 
what substance it is made of. 

DAVID ZIMMERMAN 

Elizabeth. NJ 

I am a software engineer at a major 
defense corporation. Most of my work is 
done on Digital Equipment Corporation 
(DEC) super-minicomputers. although 
also work with military processors and a 
number of different desktop computers 
such as the IBM PC and the DEC Pro 350. 
I also own an Apple Macintosh. the cute 

(continued) 
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IMSI Presents PC Paintbrusll.M 

With PC Paintbrush, you'll now be 
able to do things that you once only 
dreamed about. 

Because, like your dreams, you'll be 
working with a palette of up to 256 
vibrant colors and shades, depend
ing on your color card. 

And, as you'll notice, you'll also have 
drawing tools, drop-down menus, and 
a range of brush widths and shapes. 
Plus your choice of mouse or joystick. 

In addition to freeform drawing, you'll 
be able to draw precise triangles, 
rectangles, boxes, circles and ellipses. 

You'll be able to cut, paste, and move 
things around. Even enhance graphs, 
text, and images from other programs 
like Lotus 1 -2-3, Microsoft Word, 
and SuperCalc 3. 

But don't stop with painting. 
PC Paintbrush also gives you an 
electronic type shop to work with. 
Severn\ lonts, 1rom Olde English to 
Computer. Each in seven styles 
(boldface, italics, underline, etc.) and 

All of which makes it great for 
designing everything from fliers and 
report covers to greeting cards and 
birthday banners. (For a wall-sized 
work of art, just print sideways.) 

The possibilities are endless. But the 
best way to see for yourself is to see 
for yourself. Get a demonstration at 
your nearest computer store. 

Then, draw your own conclusions. 

Iiiwe;"'"'~"';,.:'" ""'" m 
INTERNATIONAL MICROCOMPUTER SOFTWARE. INC. 
633 Fiflh Avenue• San Rafael. CA 94901 • 4151454-7101 

RUNS ON: IBM PC/compatibles, 
and Corona PC, 192K 
RAM. IBM PCjr., and 
Mindset, 256K RAM. 
HP 150, 320K RAM. 
All require DOS 2.0 and 
up and 1 drive. 

MICE: Summagraphics, Mouse 
Systems, Microsoft. 

JOYSTICKS: Any IBM compatible. 
GRAPHICS Amdek, Hercules, IBM, 
CARDS: PCjr., Quadram, Scion, 

Tecmar, STB, Paradise. 
MONITOR: Color or black and white. 
OUTPUT: Printers: IBM/Epson 

graphics, Epson FX-80 
and 100, MX 80 and 100, 
IDS Non-Color, IDS 
Prism Color, NEC 8023, 
C-ltoh 8510, Okidata BX 
or 9X series, Radio 
Shack CGP-220, Xerox 
1770, PrintaColor 
TC1040, Quadram 
Quadjet, Transtar Color, 
Diablo C150, Tektronix 
4695, HP Thinkjet, Star 
Micronics, Epson JX-80, 
Data Products 8050, 
IBM Color printer. 
Plotters: HP 7475A and 

,7470A. 
Pl. P;iinlhrw::h i.c:; ;i rP.nislP.rP.r1 lr.:1r1P.m.<irk nf ?SOFT r.ORP 

seven sizes. 

http:rP.nislP.rP.r1
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Choose from our Stand Alone, lnteWgent, RS-232 units. 

COMPATIBLE wrrn ANY COMPUTER OR TERI'v1INAL. 


GANGPR0-8 .......... $995.00 UV ERASERS 

High throughput. Gang 8 EPROMS with the ECONOMY MODEL QUV-T8/l .. .. $49.95 

. last Algorithm. Optional 512K butter. Erases over 15 EPROMS. Plastic case. 

Programs ALL 24 pin & 28 pin EPROMS. 

Olher units to gang 24 EPROMS. INDUSTRIAL QUV-T8/2N .. ...... . $68.95 

Metal case. UV indicator. tray, erases over15 
PROMPR0-8 .......... $689.00 EPROMS in 15 minutes. 

Powerlul commands.easy communi· INDUSTRIALQUV-T8/2T......... $97.50 
cations. 128/256K butter. Alpha Display, With 60 minute limerandsalely switch. 
Simulation and Keypad option. Programs INDUSTRIAL QUV-T8/Z. .. ..... .. $124.95
ALL EPROMS & MPU's. Fast Eraser, 15 EPROMS in 7 minutes. 30 EPROMS 

in 15 minutes.PROMPR0-7 .......... $489.00 

PRODUCTION UNIT............. $149.95 
32K RAM butter. ideal tor programming 

Model, ULTRA·Ul'E~. Erases 50 EPROMS in8748. 8749. other Intel MPU's and 16K-128K 15minules.
EPROMS. 

TOLL FREE 1-800-EEl-PROM 
BIPOLAR Ir PAL Programrners... Call! (331·7766).FLORIDA(305)974·0967 

~--"-~~~~~~~~~~~~~~~ 

TELEX 383 142 A'YAILAB:m; SOITWJWE D~ 
l IBM PC 2. APPLE II 3. Intel-MDS 4. CPM 
5. TEXTRONIX8002 6. COMMODORE64 7. TRS-80 COLOR 8. Fl.EXILJofGJ1JcJRJLJ LOCICAL DEVICES, INC. 


DEPT 6. 1321-E NW. 65th PLACE· IT. LAUDERDALE. FL 33309 
DISTRIBUTORS INQUffiY WELCOME 

suited using a computer that represents 
information with pictures. Rather. I am in
trigued by these uncommon techniques. 
The concepts alone merit one's attention 
whether they are the way of the future or 
not. Witness however. DEC's latest prod
uct announcement. the VAXstation I00 
workstation. with its bit-mapped graphics. 
multiple windows. pop-up menus. use of 
icons. and even a mouse. 

The Macintosh presents a whole new set 
of concepts to the personal computer user 
in its man-machine interface. It is a com
puter that people want to try. It is a desk
top productivity tool that anyone can use. 
I won't argue that without application soft
ware there is not much you can do with 
it. But software will come. There is always 
a learning curve associated with doing 
something completely new. so it may take 
a little longer to develop Macintosh soft
ware than if you were simply porting soft
ware to yet another IBM semicompatible. 

I believe. however. that Apple may have 
one problem with this wonderful ma
chine-Apple's image. Apple's designers 
have always enjoyed the image as the 
wonder boys of the personal computer in
dustry. and this is true now more than 
ever. However. this image will make it dif-. 
ficult for Apple and others to convince the 
corporate powers of many large and con
servative companies that the Apple 
Macintosh is the desktop computer their 
employees really need. After all. the 
"three-letter" machines they now have on 
their desks have been quite an improve
ment over nothing at all. 

If I can find any fault with Apple. I must 
say that I don't believe they are giving the 
"basement programmer" enough S\!pport. 
Surely they are in need of application soft
ware for this new product. Yet by relying 
only on the proven vendors. I feel they are 
ignoring the history of the personal com
puter software industry. Many of the soft
ware vendors Apple now considers a 
good risk started in their basements with 
just a computer and a unique idea. Also. 
it seems that most small software com
panies are good for only one or two really 
innovative products. 

I don't fault Apple in its goal of secur
ing a solid base of established software 
products for the Macintosh. This is critical 
to the Mac's success. However. Apple and 
the rest of the personal computer industry 
must not forget the yet-unknown software 
designers. as these people. unpressured 
to produce new products. will continue to 
be key innovators in the industry. 

T. 	M. NICHOLSON 

St. Louis. MO • 
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little machine everyone is so curious 
about-the one without any documenta
tion or software. 

I must admit. Jerry Pournelle hit the nail 
on the head when he said that many of 
us who no longer consider ourselves "the 
rest of us" have been attracted to this lit
tle imp. Certainly the Macintosh is the 
closest thing to a Xerox Star workstation 
that one might hope to have on one's desk 

at home. Oh sure. it could have been 
cheaper. and it could use more memory. 
And it obviously could use some more 
software. But all these criticisms aside. one 
must admit that it is without a doubt one 
of the most innovative personal com
puters ever introduced. It also has great 
mass appeal because it's the first personal 
computer that's both fun and easy to use. 

Personally, I don't feel the least bit in
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Solution Doesn't Wash 
····························· · ·· · ~ ········· ~ ·················~·································· · ·························· 

tion for the stack switch: why not use 
lahf/sahf? If another register. perhaps BX. 
were available. you could save and restore 
the flags without analyzing the code and 
inserting cli/sti instructions. Mr. Higgins's 
suggestion is shown here in listing A. 

Mr. Janzen reports that. unfortunately. 
the lahf and sahf instructions cannot sur
round critical sections of code. temporari
ly disable interrupts. and then restore the 
interrupt flag to its previous value. 

"The lahf and sahf instructions ... do 
not do this. They appear to have been in
cluded in the 8086 instruction set to make 
it easier to convert existing 8080 pro
grams." 

Writes Mr. Janzen: "These instructions 
transfer the lower 8 bits of the 8086 flags 
register to and from an AH register. The . 
interrupt flag is one of the upper 8 bits 
and is not affected by the lahf and sahf 
instructions. Therefore. the sequence of in
structions !suggested byl Mr. Higgins will 
leave interrupts disabled. rather than 
restoring the flag." 

The pushf/cli sequence suggested by Mr. 
Roskos is endorsed by Mr. Janzen when 
it is used for surrounding any critical sec
tions that do not move the stack. If you 
have a block of code that you know is a 
part of a routine that runs with interrupts 
enabled. Mr. Janzen recommends you use 
cli/sti. If you don't know which way to go. 
he suggests saving and restoring the en
tire flags register with the progra!T' in 
listing B. 

T. ]. Higgins felt that he could improve 
upon Martin Janzen·s solution to the dif
ficulties that pop up when disabling/en
abling interrupts during critical sections of 
code on the early versions of the IBM PC 
with defective 8088 firmware. (See "Bug 
in Early 8088 Arises Later. Reader and 
Author Explain Fix:· July 1984 BYTE. page 
38.) According to Mr. Janzen. who devised 

the fix. Mr. Higgins's touch-up will not 
work. 
· In the original discussion. Messrs. 
Roskos and Janzen concluded that pushf/ 
cli/popf would work for most applications 
and. when using a stack switch. that the 
code needed to be analyzed before cli/sti 
could be added to the program. 

Mr. Higgins. however. saw another op-

Listing A: Mr. Higgins's solution for the disabling/enabling problem in earl!:! 8088 
microprocessors uses the sequence lahf/sahf. 

dev_strategy: 
; switch to local stack 
lahf ; save flags in register AH 
cli ; disable interrupts 
mov spsave,sp ; save DOS's stack pointer 
mov sssave,ss ; . . . and stack segment regs 
mov bx ,cs ; set up a local stack in 
mov ss,bx ; . . . this code segment 
mov sp,offset stkbot ; bottom of local stack 
sahf ; restore flags to previous status 

; switch back to DOS's stack 
lahf ; save flags in AH 
cli ; disable interrupts 
mov ss,sssav ; restore DOS's stack segment 
mov sp,spsav ; ... and stack pointer 
sahf ; restore flags to previous status 
rel 

Listing B: Save and restore the entire flags register with this program. 

criticalsection: 
push I ;push flags register onto stack 
pop ax ;save flags in an unused register 
cli ;disable interrupts 

;switch to local stack as before 

push ax ;put the old flags on stack 
po pf ;restore contents of flags register 

Carroll Touch Technology 
Relocates . .....•.• ...................... ........
~ 

Ann Marett. marketing communications 
manager for Carroll 1buch Technology. 
wrote to say that her company has re
located since it was mentioned in a 
System Review in the July 1984 BYTE. (See 
"The Sage II and Sage IV Computers." by 
Allen Munro. page 235 .) 

The correct address for Carroll 1buch 
1echnology is POB 1309. Round Rock. TX 
78680. The telephone number is (512) 
244-3500. 

(continued) 

JANUARY 1985 • BYTE 33 



MINORITY 
HI·TECH 
INDUSTRIES 

CALL TOLL FREE 
1-800-428-7979 

Call on Other Items Not Listed 

PRINTERS/MODEMS/PLOTTERS 

~1P~~~1s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ca11 

Enter 
Sweet-P 6 Pen Plotter . . . .. . ... . ......... . . . . . $755 


lnlorunner · 
Riteman Blue Plus 140 CPS IBM ..... .... . . . . . . $288 
Riteman Plus 120 CPS . . . . . . . . . . . . • . • . • • • . . . . 2211 
Rileman 15 160 CPS . . . . . . . . . . . . . . . . . . . . • . . . . 480 

Juki 
6100 ... . ... .. . . ........ .. . · • •· ·· . ... •• ... . . $400 

6300 . . .... . .......... . ...... . . ... . . . . . • ...... Call 


Silver Reed 
500 . .. . . . . ... . . . . .. .. . . .. . . •• • •. .... • •• .. . . $303 
550 POR S . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . 31111 
770 POR S . . . . • • . . . . . . . . . . • . . . . . . . • . . . . . . . . 71111 

Anchor 
Mark XII . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . $235 
Express (100%Hayes) ... ... . •.. • .. .. . • ••. .. . . . Call 

Legend .... . ... ... ...... .. .. .. .. .... . ..... Call 

Hayes 
Smartmodem 1200 . . . . . . . . . • • • . . . . • • • • • . • . . . $4811 
Smartmodem 1200B . . . . • . . • • . . . . . • . . • • . . . . . . 405 

Novation 
Smart Cal Plus 2400 . . . . . . . . . . . . . . . . . • . . . . . . . $8115 
Smart Cat Plus 1200W/Mite . . . . . . . . . • • • . • . . . . 21111 
Apple Cat II . . . . . . . . . . .. . . . . . . . . . . . . • . • • . . . . 11111 
103/212 Smart Cal . . . . . . . . . . . . . . . . . . . • . . . . . . . 357 

MONITORS 
Amdek .. ... .... ... . ... .. .. . . ... .. .. .. .... . Call 

Taxan 
12" Amber (Composite) . . . . . . . . . . . . . . • • • . . . . . $1111 
12" A (IBM) 122 . . . . . . . . . . . . . . . . . . . • • • • • • . . . . 131 
12" RGB W/Grn Switch (IBM)...... . . . . ... . . . . 415 

NEC .. .. ... ...... ........ . .. . ... ... . ... ... . Call 

Special 
12" Amber (Composite) . . . . . . . . . . . . . • . • . . . . . . S 811 

DISKETTES Qty 100 
Maxell 
MD-1 ........ . . . ..... . ... .. . . .... . . • .. . .... $175 
MD-2 . . ... ... . ••. .... . •.. . • • • ... . . . • •. . . .. . 220 

Fuji 
MD-1 ... . .. . ... . ........•.•. .. .. . . . • .. . . ... $1511 

MD-2 . . . . . . .. .. . . . . . . .... . •• . .. .. . •• . . . . . . . 1811 
MF1 3'h (MAG-HP) . . . . . . . . . . . . . . . . . . . • • • . . . . 425 
MD2HD (IBM-AT) . . . . . . . . . . . . . . . . . . . 548 

COMPUTERS/CARDS 
NEC 
PC-7401A Computer ... . .. . .. . . . . . •. • .. . . . ..... Call 
PC-8201 A Computer . .. .. ·. ... . . ... .. • .• .. ... . $21111 
PC-8201A-90 Battery Pack .. . • .. . . . . . • • . . . . . . 17 
PC-8206A 32K Ram . . . . . . . . . • . . . . . . . • . . . . . . . 215 
PC-8271 A AC Adapter .. .. . . .. • . , . . . . • • • . . . . . 17 

Paradise 
Modular Graphics Card . . . . . . • • . . . . . . . . . • . . . . $271 
MGC Plus A & B Module . . . . . . . . . . . . . . . . . . . . . 528 
A Module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 338 
B Module . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 480 

SOFTWARE 
Enable ............ . .... .... . ... . .. .. .. ... . Call 

Lotus ... . .. . .... . ... ... . . .. . .. . .. ... .. .... Call 

Micropro 
WS Pro . .. . . ... ... • • ... .. ..• .. . . . .••. .. .... $2411 

ws 2000 ...... . ... • .• •. . . . .•• • . ....• .•. . ... . . Call 


Practicorp 
(IBM) ... . . . .... . . .• ..... .. ... . ... . . .. . . . . . .. . Call 


MINORITY HI-TECH INDUSTRIES 

5021 N. 20th Street, #10261 


Phoenix, Arizona 85064 


Other Information: (602) 890-0596 

*WEBUY* ~ 
1~31 SURPLUS GOODS ~ 
Prices reflect3-5% Cash Discount. Shipping on most items 
$3.00. Prices and availability subject to change without 
notice. Send cashier's check or money order . . . All 
other checks delay shipping 2 weeks. ADD #185 
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FIXES AND UPDATES 


BYTE ' S BUGS 

Patch Now Quilt 

A trio of program lines were inadvertent Justifies Model JOO 'Iype:·i Add the lines 
ly omitted from listing I . the type in listing C to the program. 
justification patch. in the September I 984 Our thanks to Frederick Crane of Iowa 
Fixes and Updates (page 3 3). (See "Patch City. Iowa. for catching this bug. 

Listing C: A patch to the Model 100 t1Jpe-justificatio11 pro(lram. 

302 FOR 0=VTOR-L+1:1F LEN(PR$)>=R-L+1THEN314 
314 IF RIGHT$(PR$.1) =" "THENPR$ = LEFT$(PR$,LEN(PR$)-1 :GOT0302 
315 IF LEN(PR$)>R- L + 1THENPR$ = RIGHT$(PR$,LEN(PR$)- 1) GOT0315 

Bugs in Real-Time Graphics 

Marcus Newton found a few bugs in listing single quotation marks). 
I in his "ReaFrime 3-D Graphics for Micro On page 272, change MOV AL,' to MOV 
computers" (September I984. page 2 5 l) . AL,' ' (one space between the single 

Make the following changes on page quotation marks). Substitute CMPAL,' .' for 
256: delete the comma after POP OS and CMP,AL,". 
change MOV AX,' to MOV AX,' ' (note On page 2 70. replace the lines around 
that there are two spaces between the the label PER70 with listing D. 

Listing D: Applu this patch arou11d the label PER70 i11 Marcus Newto11's pro(lram i11 
the September 1984 BYTE. 

ADD H,AX ;H = ZX*X+ ZY*Y + ZZ*Z 
MOV AX,H 
CALL INORM ;BX STILL = SORT Q 
CMP AX,CCLIP 
JLE PER90 ;POINT NOT IN FRONT OF CAMERA 

PER70: TEST P,OFH 
JZ PERBO ;TRUE PERSPECTIVE 

PER75: MOV BX,H 
PERBO: MOV. AX, I 

CALL INORM 
MOV l,AX ;I NORM'l/BX 
MOV AX,J 
CALL INORM 
MOV J,AX ;J = NORM"J/BX 
CALL PLOT ;PLOT PIXEL OR DRAW VECTOR 

Bang Is Dud 

Pat McHargue wrote to tell us that an error 
mars Dick Pountain's listing in the August 
1984 BYTE U.K. (See "Microcomputer 
Design.'' page 36 I.) The process bang. as 
defined in listing I on page 364. is incor
rect. At present. it does not print 
"WHAM!" on the screen; rather it outputs 
"HM." The correct definition is presented 
here in listing E. 

Symbolic Changes 

Dr. Michael W. Ecker found a bug in the 
sample animation program that accom
panies Bill Sudbrink's review of the Sanyo 
MBC 550 microcomputer (August I984, 
page 270) 

In listing I (page 282). change the 
greater-than symbol ( >) in line I 50 to a 
less-than symbol ( < ). otherwise the down
arrow key will not function as intended. 

Listing E: Correctiom to the process ba11fi. 

PROC bang (CHAN send) = 
DEF bang.word = "WHAM! ": 
SEO i = [1 FOR bangword[BYTE O]] 

send ! bangword[BYTE i]: 

Book Gets Wrong Name 

In the August Fixes and Updates section. 
we inadvertently misstated the name of 
one of Scot Kam ins's books (on page 40) 
The correct name is Apple Backpack.• 



\Vhats the best recontnlendation 

you can make when you're asked 


about business graphics? 


The Business 
Professional Plotter 
fromHewlett-Packard 
-The 6-Pen HP 7475A 

Today, business professionals are 
more aware of the vital importance 
of business graphics to their success. 
Tomorrow, they may ask for your recom
mendation. Here's some important information 
that will help. Tell them ... 

Make a first impression that lasts 

Truly impressive graphic presentations can create a first 
impression of quality and professionalism that lasts and 
lasts. The way you present your information can be equally 
as important as the information you're presenting. And that's 
where the HP 7475A Business Professional Plotter lets your pro
fessionalism shine through. 

Standards unsurpassed in the plotter business 

The technical standards of the HP 74 75A have no equal for produc
ing quality graphics. With a resolution of one-thousandth-of-an
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point) assures that intersecting 
lines and circular shapes will meet exactly. 

Compatible with almost any personal computer 
in your office and supported on today's most 
popular graphics software packages 

The HP 7475A quickly "makes friends" with most of the personal 
computers you may already have in your office, including IBM®, 
Apple1M, and Compaq JM_ as well as a host of HP computers. You 
even have a choice of many off-the-shelf software packages, such 
as Lotus 1-2-3™ and Symphony™, that give you "first-day" produc
tivity with the HP 7475A. 

Your Choice: 2 media sizes · 

While most professional business applications will be satisfied 
with standard 8Vi x 11" paper or transparencies, the HP 7475A 
adds the capability of plotting on larger 11 x 17'' media, too. 

The cost? Surprisingly affordable 
I 

The HP 7 4 75A Business Professional Plotter is an amazingly afford
able $1895. When you consider the high cost of having your graphics 
prepared by an outside service, you'll find the return on your invest
ment is almost immediate. 

1·2·3 and Symphony are trademarks of Lotus Development Corporation 

Inquiry 389 

Another choice: 
HP's low-cost, 

high performance 
Personal Computer 

Plotter 

For the "business on a budget;' you 
may also want a look at our 2-pen 

Personal Computer Plotter, the HP 
7470A. Its low-cost (only $1095) is as 

remarkable as the quality of its plots. With 
many of the same features as the HP 7475A, 

the HP 7470A plots on media up to 8~ x 11!' It 
stores and caps two-pens, and you can easily change 

the pens for multi-color plotting. 

Send for your FREE "Better Presentations 
Package'' today! 

For a FREE sample plot, overhead transparency, and more details, 
mail the coupon below. We'll also enclose a list of graphics software 
packages you can use right "off-the-shelf' 

For the name of your nearest 
Hewlett-Packard dealer, call F//09 HEWLETT 
toll-free 800-FOR-HPPC. ~~ PACKARD 
1101404 r----------------------, 


YES! I want to make the most informed business graphics 
recommendation I can. Please send me your FREE "Better 
Presentation Package;' so I can learn more about the HP 7475A 
Business Professional Plotter and the HP 7470A Personal 
Computer Plotter. I understand I will receive this valuable 
package without cost or obligation. 

Name _________ Title--------

Company__________________ 

Address __________________ 

City, State & Zip.___________ _ _ _ 

Phone Number ( 

My computer is _________________ 

Send to: Hewlett-Packard, 16399 W. Bernardo Drive, 
San Diego, CA 92127-1899 
Atkl: Marketing Communications ar

11404 1 

L----------------------~ 
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AND NOW FOR SOMETHING 

INCOMPLETELY DIFFERENT! 

Incomplete, yes. you have hundreds, even 
But it's not just because thousands of alternatives 
we're always bringing at every step. In fact, an 
out new stories in the Infocom interactive story 
Infocom interactive fic is roughly the length of 
tion collection. Nor is it a short novel in content, 
simply due to the fact but because you're 
that with all the writing actively engaged in the 

In CUTTHROATS:" the plot THE HITCHHIKER'S In SUSPECT:• our newest
and re-writing, honing involves a motley band of GUIDE TO THE GALAXr mystery th riller, you're a plot, your adventure 

hardbitten salts who get wind by Douglas Adams is the reporter who gets the scoop
and perfecting that we of a shipwreck laden with most mind-boggling story on the society event of the can last for weeks and 

sunken treasure near the we've ever published. In the year-the murder of a 
put into every one of remote island where you live. months.person of Arthur Dent, you'll Maryland Blue Blood at a 

In exchange for your diving chortle as your planet is fancy costume ball. Great! 
our stories, our work is skills, they offer you a piece demolished. You'll yelp with Except you're the prime In other words, only

of the action. Your challenge: laughter as your life is suspect. And if you can't

seemingly never done. survive them, the perils of threatened by a galaxy of find the real killer, your you can complete the 


the deep, and escape with horrors. Your sides will next by-line could be in the

The real reason is: an the treasure and your life. positively split as you search obituaries. works of Infocom, Inc. 

Good luck! the universe for ... well,
Infocom work of fiction you'll find out. Maybe. Because they're stories 
can never be complete until you with surprising twists, unique that grow out of your imagination. 
become a part of it. characters (many of whom Find out what it's like to get 

You see, as hard as we work at possess extraordinarily developed inside a story. Get one from 
perfecting our stories, we always personalities), and original, logical, Infocom. Because with Infocom's 
leave out one essential element often hilarious puzzles. Communi interactive fiction, there's room 
the main character. And that's cation is carried on in the same ·for you on every disk. 
where you enter in. way as it is in a novel-in prose. 

Once you've got Infocom's And interaction is easy-you type 1nFocominteractive fiction in your in full English sentences. 
lnfocom, Inc., 55 Wheeler Street, Cambridge, MA 02138 

computer, you experience But there is this key differ For your: Apple II , Atari, Commodore 64, CP/M8", DECmate, 
DEC Rainbow, DEC RT-ll, IBM PC " and PCjr, KAYPRO II,something ~ to waking up ence between our tales and MS-DOS 2.0.' NEC APC , NEC PC-8000. Osborne, Tandy 2000. 
Tl Professional, Tl 99/4A, TRS-80 Models I and III.inside a novel. You find yourself conventional novels: Infocom's 

"Use the IBM PC version!or your Compaq, and the MS-DOS 2.0at the center of an exciting plot interactive fiction is active, not version for your Wang or Mindset. 
CUTTHROATS and SUSPECT are trademarks of Infocom, Inc.that continually challenges you passive. The course of events is THE HITCHHIKER'S GUIDE TO THE GALAXY is a trademark 
o!Douglas Adams.shaped by the actions you choose 

to take. And you enjoy enormous 
freedom in your choice of actions-
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Dig Ouf
r .. "ith Mollel 711 PC I ill B~~&~~tTIDN_

Cartridge rape System ' ' 
Digi-Data's Model 70 PC cartridge tape system lets you back-up your 
PC's Winchester drive without getting buried in floppies. One cartridge 
holds 16.5 Mbytes of data, more than you can put on 51 floppy disks! 
And you can back-up your 10 Mbyte PC XT® drive in less than 15 min
utes of unattended operation. That is asmall fraction of the time it 
would take with the PC's floppy, with you standing there changing 
disks. 

Our file-oriented structure makes it possible for you to back-up 
only what has to be changed on your disk. That saves still more time 
and storage capacity. 

70 PC comes ready to run on your IBM PC XT and most compati
bles like Compaq, Columbia Data Products and Eagle. Complete with 
controller board, driver software and cables. 

Digi-Data's products also include 1/2 inch and 1/4 inch start/stop 
and streaming drives and systems. 

Inquiry 105 

.... Fi.stln Value 

8580 Dorsey Run Road 

Jessup, MD 20794 

(301) 498-0200 Telex 87580 

In Europe contact: 

DI GI-DATA LTD 

Unit4 

Kings Grove 

Maidenhead. Berkshire 

England SL 6 4DP 

Tel. 0628-29555-6 

Telex 847720 


® PC XT is a registered trademark 
of IBM Corporation 



W·H·A·T'S N·E·W 


Texas Instruments Adds Briefcase Portable ........• ................................................................................................................... 

T he briefcase-size Pro

Lite portable computer 
is compatible with Texas In
struments' Professional Com
puter. Pro-Lite includes one 
720K-byte 3 'h-inch floppy
disk drive. an 80C88 micro
processor. an 80-column by 
2 5-line liquid-crystal display. 
and 2 56K bytes of memory. 
expandable to 768K. 

TWo internal expansion 
slots can be used for a 
300-bps modem. an external 
color monitor interface. an 
RS-232C interface. or a 
"solid-state software" ROM 
card. A second 3 Vi-inch disk 
drive and an eight-hour bat
tery pack are available as 
external expansion options 
arid attach to the rear of the 
Pro-Lite. An optional inter

face cable allows the Pro
Lite to be linked to any MS
DOS computer to transfer 
files: the Pro-Lite can 
emulate an external disk 
drive to simplify file 
transfers. 

Without the battery pack. 
the Pro-Lite weighs I 0. 5 
pounds with one disk drive 
or I 3. 5 pounds with both 
drives. The Pro-Lite will be 
available this month through 
national account direct sales 
and value-added resellers 
for $2995: Tl will make it 
available through retail chan
nels at a later date. Contact 
Texas Instruments Inc.. Data 
Systems Group. POB 
809063 . Dallas. TX 75380
9063. (800) 527-3500. 
Inquiry 540. 

Rolm Unveils Computer/Telephone Systems ........................................................................................................................... 

R olm has introduced two 

new systems combining 
personal computers with 
Rolm telephone systems. 
Cedar is a complete IBM 
PC-compatible computer 
and multiline digital 
telephone. and Juniper is a 
telephone attachment for 
the IBM PC. Both systems 
can only be used by com
panies that have Rolm's CBX 
private branch exchange 
(PBX). Both can emulate 
DEC or IBM terminals to ac
cess mainframes. 

Cedar includes a multiline 
digital telephone. a speaker
phone. an IBM-compatible 
personal computer. and 
communications hardware 
and software allowing com
munications over internal 
phone lines at up to 19.200 
bps. Cedar and Juniper can 
also access modems at

tached to the CBX system to 
communicate with the out
side world. The system in
cludes 512 K bytes of 
memory. two 5~-inch disk 
drives. a 9-inch monitor. and 
MS-DOS 2.11. 

Juniper consists of an 

adapter board for the IBM 
PC. software. and a multiline 
digital telephone with a two
way speakerphone. It re
quires an IBM PC with 2 56K 
bytes of memory. 

Cedar is priced at $4995. 
and Juniper is $1495 . In 

quantities of 100. the prices 
are $424 5 and S 1360. re
spectively. Contact Rolm 
Corp.. 4900 Old Ironsides 
Dr.. Santa Clara. CA 95054. 
(408) 986-1000. 
Inquiry 541. 

(continued) 
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WHAT'S NEW 


Okidata Introduces $268 Color Printer 

0 kimate 20 from Okidata 
combines thermal


transfer and dot-matrix tech

nologies in a $268 full-color 

printer. Its 24-pin square-dot 

print head can produce a 

resolution of up to 144 by 

144 dots per inch. Okidata 

says the Okimate 20 can 

print more than JOO dif

ferent shades by mixing the 

four ribbon colors. The 

thermal-transfer technology 

doesn't require special ther

mal paper-it can print on 

plain paper. letterhead. or 

overhead transparencies. 


The Okimate 20 also in

cludes either a parallel or 

serial "Plug 'N Prinr· inter

face. which means the 


_	printer can be used with 
most personal computers. It 
can print 80 characters per 
second (cps) in draft mode. 
or 40 cps in letter-quality 
mode. 

For more information. con

tact Okidata. 532 Fellowship 

Rd.. Mt Laurel. NJ 08054. 

(609) 235-2600. 

Inquiry 542 . 


PC-Compatible Seequa Cobra Features 16-bit Expansion Bus ........................................................................................... 

T he Seequa Cobra is an pansion bus. The Cobra IBM PC rate of 4.77 MHz. 

IBM PC-compatible uses an 8086 processor with Seequa says another func
computer with an extended a clock speed of 8 MHz. tion of the 16-bit hardware 
PC ATcompatible 16-bit ex- switchable to the standard bus is to produce a flicker 

free image for the Cobra's 
color-graphics display. 

In addition to the 8086. 
the Cobra features a Z80 
processor. 2 56K bytes of 
memory. one 5!4 -inch floppy 
disk. a JO-megabyte hard 
disk. a clock/calendar. and 
parallel and serial ports. 
Seequa bundles WordStar. 
SuperCalc. and a number of 
other programs with the 
Cobra. 

Seequa plans to release 
the Cobra in March for 
$4995 without a monitor. 
Contact Seequa Computer 
Corp.. 8305 Telegraph Rd .. 
Odenton. MD 21113 . (301) 
672-3600. 
Inquiry 544. 

Video for the Mac 

M entaur Technologies 
has introduced a solid

state. compressed-circuitry. 
video-output device for the 
Macintosh. The Mentaur 
Composite Video Adaptor 
provides a composite video 
signal of the Macintosh 
screen through a built-in. 
standard BNC connector. 
This lets the operator use 
the Macintosh with large
screen video projectors and 
monitors for business or 
educational applications. 

The Mentaur CVA installs 
with no soldering. wire 
splicing. or mounting 
hardware. illustrated 
instructions are included. 
This device eliminates the 
need for hard-wire modifi
cations and interface units. 

Documentation includes 
projector and monitor 
manufacturer information. 
The Mentaur CVA lists for 
S199.9 5. Contact Mentaur 
Technologies. POB 1467. San 
Marcos. TX 7 8666. I 512) 
396-1565 . 
Inquiry 543. 

Juki Announces $299 
Daisy-Wheel Printer 

T he Juki 6000 is a 
portable letter-quali ty 

printer that uses standard 
daisy-wheel print elements 
and ribbons. The printer 
weighs about 13 pounds 
and measures 16 by 9 !t4 by 
5V2 inches. It prints at a 
speed of I 0 characters per 
second on paper up to 9 
inches wide. 

The Juki 6000 is available 
with either serial or parallel 
interfaces and can print at 
I 0. 12. or I 5 characters per 
inch using any Diablo-type 
daisy wheel. 

List price of the Juki 6000 
is $299. Contact luki 
Industries of America . 299 
Market St. Saddle Brook. NI 
07662 . 12011 368-3666. 
Inquir y 545 . 

[continued) 
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Available for the IBM PC, AT, XI', jr.,"' and true compatibles 

GOI Y.O: 
SIDEKICK'" DJt? 

The Super Organizer 
Whenever you're using your 


computer ... from start to finish of 

your session Sidekick™ will be there 

... ready to serve. And it's as lightning· 

.fast and compact as only Borland know.; 

how to make it. 


There's a notepad that has a full· 

screen editor that can time and date 

stamp your notes, and then save them to 

disk You can even pull information into 

the notepad directlyfrom the screen of 

your "underlying" software. 


Suppose you're working in Lotus and 

the phone suddenly rings.Give your Sidekick 

a call and it pops right up over Lotus with 

the notepad you need. Or an appointment 

calendar . . . one you can never misplace. 


What if you need to do a quick calcula· 

tion? A keystroke instantly brin8i up the cal· 

culator. And the results of your calculations aere's Side\d~eath. \n the .s1d:ed fro!U the 


can even be transferred to your "underlying" 	 running u~d~~ta that's been i~~g}"lt, that's the 

you can se On the uppe
software. screen. 


Need to make a phone call? Up pops your Lotus. k Calcu\ator

SidekiCpersonal phone directory. 'fype in the name you 


mmt ... and Sidekick jumps right to the phone or jot down a note, 

number. Another keystroke, and the phone is then you need Sidekick, too. 

automatically dialed for you.** ·"Only with Hayes SmartmDdem and compatibles. 


There's lots more, too. You can move the Sidekick 

window.; anywhere on the screen you like. And you can have WJm1IER YOU'RE RUNNING 

as many on screen at a time as you need. There's even an LOlllS, \WRDSTAR, dBASE OR WHAnVER ... 

on-line help \\~ndow for each of Sidekick's features. 


JUST A KEYSTROKEWe designed it because we needed it. If you've 

ever been writing a report and needed 
 AND A SIDEKICK WINDOW 

to do a quick calculation, OPENS ... 
.., F rou USE A PC, • A CALCUIATOR 
GET .•!/DEKJCK. l'OU'LL SOON • A NOTEPAD 
/JECOME DEPENDENT ON n :" 

• AN APPOtNTMENT CALENDARJ1·n, J-uu rm•ll(•. fl' Tl·: 

. YOU CAN ORDER YOUR COPY OF SIDEKICirMTODAY! 
For VISA and MasterCard orders call Toll Free 1-800-255-8008 in California 1-800-742-1133 

(lines open 24 hours, 7days a week) Dealer Distributor Inquiries Welcome 408-438·8400 

---~~~~~~P~~;~i:~~-- ----------f:~:s~:~;a~~~~~~:;;o:;u~;r~:~-I~~-;~,~~~~~~ 

•• 

t's Lotus 1-2-3 
. in action- 1'.1-a .ck Notepad 

-oy offf.R 

~~4~~~ 
Co\IY ?to 

• AN AUfO DIALER 

• A PHONE DIRECTORY 

~: 

• AN ASCD TABLE ,
I 

~ ~ \ 
\ \ 

Inquiry 42 .\ 

~; ------------ ------ -- ----. 
Version: $79.95 NAME II ~ 
(Plus $5.00 sh ipping aiip handling.) ADDRESS D) BORlAnD 
Check 0 Money Order D 

CITY/STATE/ZlP 	 It)) INTERNATIONALVISA D MasterCard D 

TELEPHONE ------ ----------- Borland International


Card# -------  4113 Scotts Valley DriveCalifornia residents add 6% sales tax. Outside U.SA add $15.00. (II outside of
Expiration Date - ---- U.S.A. payment must be by bank draft payable in the U.S. and in U.S. dollars.) Scotts Valley, California 95066 


Sorry, no C.O.D. or Purchase Orders. 816 TELEX: 172373 




WHAT'S NEW 


HyperDriveDevice for Macintosh Uses Removable 5-Megabyte Cartridges................................................. "........................................ .. Internal Hard Disk 


I omega has introduced a 
5-megabyte version of its 

Bernoulli Box for the Apple 
Macintosh. The Bernoulli 
Box uses removable car

tridges that contain 
floppy-disk-like media with 
an average access time of 
50 milliseconds. 

Iomega also makes I0

and 20-megabyte versions of 
the Bernoulli Box for the 
IBM PC and compatibles: 
the Mac Bernoulli Box is not 
compatible with the IBM 
version. Mac Bernoulli Box 
cartridges can be exchanged 
with any other Macintosh. 
however. allowing transfer of 
large quantities of data on a 
single disk. The 5-megabyte 
cartridges are physically · 
smaller than the I0- and 
20-megabyte cartridges. 

The Mac Bernoulli Box 
costs $189 5: cartridges are 
$65 each. For further infor
mation. contact Iomega 
Corp.. 4646 South I 500 W. 
Ogden. UT 84404. (801! 
399-2171. 
Inquiry 546. 

Thesys Offers 5-Megabyte RAM Expansion System for $3495 

F astfile stores up to 5 
megabytes of data in a 

stand-alone device with an 
access time of less than 250 
nanoseconds. Fastfile uses 
256K-byte RAMs and fea
tures an uninterruptible 
power supply to prevent 
loss of data. Also included 
are an expansion card for 
the IBM PC and software for 

print spooling and disk 
caching. While Fastfile will 
speed up ordinary PC ap
plications. the company 
stresses that it can also be 
used to improve the perfor
mance of a local-area net
work. 

Fastfile will be available 
for the IBM PC in January. 
according to the manufac

turer. It measures 5.3 by 9.7 
by 12.4 inches. Fastfile will 
cost S179 5 with I. 5 mega
bytes. $2 79 5 with 3 mega
bytes. and $3495 with 5 
megabytes. Contact Thesys 
Memory Products Corp.. 
734 5 East Acoma Dr.. 
Scottsdale. AZ 85260. (602) 
991-7356. 
Inquiry 547. 

Whitechapel Workstation Displays 1024 by 800 Pixels 

W hitechapel Computer 
Works' graphics work

station has a resolution of 
1024 by 800 using the Na
tional Semiconductor 32016 
processor. The MG-I in
cludes 512 K bytes of mem
ory. a 10-. 22-. or 
45-megabyte hard disk. an 
BOOK-byte 5!14-inch floppy
disk drive. a high-resolution 
display. a mouse. and the 
Genix operating system. 
Main memory can be ex
panded to 4 megabytes. 

Its UNIX-based operating 
system and optional 
Ethernet link are designed 
to enhance the system·s 
usefulness in computer
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aided design and engineer
ing and scientific 
applications 

The MG-I is about $697 5 
with a 10- megabyte hard 

disk. $82 50 with a 22-mega
byte hard disk. and $9 500 
with a 45- megabyte hard 
disk. Contact Whitechapel 
Computer Works Ltd.. 75 

for the Macintosh 

G eneral Computer Com
pany has introduced 

HyperDrive. a hardware ex
pansion for Apple's Macin
tosh computer combining a 
512 K-byte memory upgrade 
and an internal JO-megabyte 
hard-disk drive. The com
pany connects the Hyper
Drive·s logic board directly 
to the Macintosh's main cir
cuit board and fits the disk 
drive inside the computer. 
Users can boot from either 
the floppy or the hard disk. 
Both Macintosh serial ports 
remain free for modems. 
printers. or network use. 
Software is included to par
tition the hard disk into 
many virtual disks. which are 
automatically resized to ac
commodate the user's files. 

Hyperdrive will be avail
able this month for $2795: 
for Macintoshes already 
equipped with 512 K bytes of 
RAM. the price is $219 5. For 
more information. contact 
General Computer Corp. 
21 5 First St.. Cambridge. MA 
02142 . (800) 422-0101: in 
Massachusetts. (6171 
492-5500. 
Inquiry 548. 

Whitechapel Rd .. London El 
I DU. England. tel: 
01-377-8680: from the US. 
011-44-1-377-8680. 
Inquiry 549. 

Gifford MC-186 Expands to Multiuser MS-DOS System 

Gifford Computer Sys
tems· MC-186 uses both 

80186 and Z80H processors 
to support up to eight users. 
The MC-186 uses Multiuser 
Concurrent DOS. based on 
Digital Research's Concurrent 
DOS. which enables each 
user to run four applications 
concurrently The MC-186 
can be attached to an ARC

NET-compatible DR Net net
work to link with up to 255 
other MC-DOS computers. 

The MC-186 includes one 
megabyte of RAM. a 23-. 
44-. or 62-megabyte hard 
disk. a 1.2-megabyte floppy
disk drive. I0 serial ports. 
and a single parallel port. 
Other features are a clock/ 
calendar. a diagnostic 

EPROM. and an optional 
network controller board. 
With a 44-megabyte hard 
disk. the system costs 
$13.700. 

Contact Gifford Computer 
Systems. 2446 Verna Court. 
San Leandro. CA 94577 . 
(415) 895-0798 
Inquiry 550. 

(continued) 



NEW PRODUCT NEWS 

FROM TELETEK 


Systemaster 11. Respondirrg to 
market demand for speed and in
creased 'versatility, Teletek is proud 
to announce the availability of the 
next generation in 8-bit technology 
- the new Systemaster II! The 
Systemaster II will offer two CPU 
options, either a Z80B running 
at 6 MHz or a Z80H running at 
8 MHz, 128K of parity checked 
RAM, two RS232 serial ports with 
on-board drivers (no paddle 
boards required), two parallel 
ports, or optional SCSI or IEEE-488 
port. The WD floppy disk control
ler will simultaneously handle 
8" and 5114'' drives. A Zilog Z-80 
DMA controller will provide in
stant communications over the bus 
between master 
and slave. Add 

SBC 86/87. As the name indi
cates, Teletek's new 16-bit slave 
board has an Intel 8086 CPU with 
an 8087 math co-processor op
tion. This new board will provide 
either 128K or 512 K of parity 
checked RAM. Two serial ports 
are provided with individually 
programmable baud rates. One 
Centronics-compatible para I lel 
port is provided. When teamed up 
with Systemaster II under TurboDOS 
1.3, this 5MHz or 8MHz multi
user, multi-processing, combina
tion cannot be beat in speed or 
feature flexibility! 

to the DMA 11 TE 
capability a true __;__ LETEK TIMES Ef 
~~g;~~~~r~~1~:- NEW! s·nc sic /oz .1 
for both on- DI U/0. 

~~:~~~;t~ons, SYSTEMASTER Ii/ 

and the re- 12BK, 6/BMHz 1 
suit is un- AN!' z. ..,r.o u
~~~f~~~~ecde. ---::.='U~~-~:.L~.~~l~lf~IJ'IJ~ 
Systemaster 11 will run under 
CP/M 3.0 or TurboDOS 1.3, and 
fully utilize the bank switching 
features of these operating systems. 

TELETEK 
4600 Pell Drive 
Sacramento, CA 95838 
(916) 920-4600 
Telex #4991834 
Answer back - Teletek 

Inquiry 349 

Teletek Z-150 MB . Teletek is 
the first to offer a RAM expansion 
board designed specifically for the 
Z-150/Z-160 from Zenith. The 
Teletek Z-150 MB is expandable 
from 64K to 384K. Bring your 
Z-150 up to its full potential by 
adding 320K of parity checked 
RAM (or your IBM PC, Columbia, 
Compaq, Corona, Eagle, or Seequa 
to their full potential). The Teletek 
Z-150 MB optionally provides 
a game port for use when your 
portable goes home or a clock/ 
calendar with battery backup! 

Evaluate the Systemaster II, SBC 
86/87 or Teletek Z-150 MB for 

30 days under Teletek's Eval
uation Program. A 

money-back guarantee 
is provided if not com

pletely satisfied! All 
Teletek products carry 
a 3-year warranty. 
(Specifications subject to 

change without 
notice.) 

Yes, 
I'm interested ~ 

in information ._ 
regarding: 

0 Systemaster II 
0 SBC 86/87 0 Z-1 SO MB 

0 Evaluation Program 
0 Teletek's S-100 Board Line 

Name~~~~~~~~ 

Company~~~~~~~~ 

IB 



WHAT'S NEW 


Networking Operating System for IBM PC 

W aterloo Port is a net
working operating sys

tem for IBM personal com
puters and compatibles. Ac
cording to the manufacturer. 
Port users can run such ap
plications as Lotus 1-2-3. 
WordStar. MultiMate. dBASE 
II. and Advanced BASIC 
using PC-DOS 2.1 as a 
"guest operating system" 
under Port. Port also in
cludes a built-in Text Editor 
and Text Formatter. Port 
allows several tasks to ex
ecute concurrently: they can 
be displayed as separate on
screen windows or can be 
hidden from view until 
selected. 

Port uses icons and ··of
fices" for each application 
function: selections can be 
made using the keyboard or 

an optional mouse. With 
Port. network users can 
share printers and other pe
ripherals Diskless work
stations can download soft

ware. including the operat
ing system. through the 
network. 

Wclterloo Port also allows 
users to access mainframe 

computers through the net
work. Port includes its own 
development system and 
programming language to 
develop network-based soft
ware. Processes can pass 
messages to each other 
through the network. en
abling real-time multiuser 
applications to be devel
oped. 

Software and hardware to 
convert an IBM PC into a 
Waterloo Port software 
server is $I 540. Workstations 
can be added to the net
work with a $920 software/ 
hardware package. For more 
information. contact Water
loo Microsystems Inc.. 175 
Columbia St. W. Waterloo. 
Ontario N2L 5Z5. Canada. 
(519) 884-3141. 
Inquiry 551. 

MicroPro Enhances WordStar 
...•.•...•.......•.....•.•....•.....•.•.....•........•.••...•..•...•.....•.........•...•••••...•..••.•...........•......... 


M icroPro·s WordStar 
· 2000 adds a number 
of features to its popular 
WordStar word-processing 
program. Some of the en
hancements are an Undo 
command to restore deleted 
text. use of windows to view 
up to three documents si
multaneously, user-definable 

· function keys. a "keystroke 
glossary" for frequently 
typed text or command se
quences. footnoting. spelling 

correction. proportional 
spacing. and on-screen bold
facing. underlining. center
ing. and pagination. 

WordStar 2000 also in
cludes some spreadsheet 
and database features. It 
can perform calculations 
within a document. sort lists 
of text or numbers. and 
merge data into letters for 
customized mailings. 

A separate version. called 
WordStar 2000 Plus. adds 

telecommunications. a mail
ing list database program. 
and indexing and table of 
contents capabilities. 

\\brdStar 2000 requires an 
IBM PC or compatible with 
PC-DOS 2.0 or later. 256K 
bytes of memory. and two 
double-sided disk drives: a 
hard disk is recommended. 
\\brdStar 2000 Plus requires 
a Hayes Smartmodem or 
compatible modem to use 
the telecommunications 

features. 
WordStar 2000 is $495: 

WordStar 2000 Plus is $595 . 
Current WordStar owners 
can upgrade to WordStar 
2000 for $2 50 or WordStar 
2000 Plus for $3 50. For 
more information. contact 
MicroPro International Corp . 
3 3 San Pablo Ave.. San 
Rafael. CA 94903. (41 5) 
499-1200. 
Inquiry 552. 

(continued on page 440) 
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Brighten up your dumb terminal-
add a UDS 212 A/D 
A little outside intelligence can turn your dumb terminal into a data 
communications genius. And the intelligence you need is built into LIDS' new 
212 AID, a smart 300/1200 bps modem with an integral automatic calling unit. 

With the 212 AID you can dial from keyboard or, with a single 
keystroke, from memory. Five 30-digit numbers in memory 
are battery backed for 3-5 year retention after shutdown. 
Built-in test functions allow fast, reliable verification 

l]'. ..,~ •l ~. D.:i•<1 St s' t"ns •of system operation. " ..o~,,. 

2 ' 2A' D 

• 

Before you invest in more microcomputers, check 
the advantages of add-on intelligence. Call 
800/633-2252, ext. 353. Universal Data Systems, Ill Universal Data Systems 
5000 Bradford Drive, Huntsville, AL 35805. ® MOTOROLA INC.Telephone 205/837-8100; TWX 810-726-2100. 

lnfotmationSystems ~ Inquiry 35 7 

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 •Aurora, CO, 303/368-9000 • Bellevue, WA, 206/455-4429 • Blue Bell, PA, 215/643-2336 • Boston, MA, 617/875-8868 
Columbus, OH, 614/895-3025 • East Brunswick, NJ, 201/238-1515 • Glenview, IL, 312/998-8180 • Houston, TX, 713/988-5506 • Huntsville, AL, 205/837-8100 
Mesa, AZ, 602/820-6611 • Minnetonka, MN, 612/938-9230 • Mountain View, CA, 415/969-3323 •Richardson, TX, 214/680-0002 •Silver Spring, MD, 301/942-8558 
Tampa, FL, 813/684-0615 •Thousand Oaks, CA, 805/496-3777 •Tustin, CA, 714/669-8001 • Willowdale, Ont, Can, 416/495-0008 •Ypsilanti, Ml, 313/483-2682 

Created by Dayner/Ha ll . Inc .. Winter Park . Florida 



• REMEMBER WHEN THEY SAID, 
"ALL INFORMATION SHALT BE 80 
COLUMNS BY 25 ROWS?" 
NEITHER DO WE! 

• 	 ALL INFORMATION ISN'T CREATED EQUAL ... 
AT LEAST NOT IN SHAPE OR SIZE. 
Whoever soid information is always 80 columns by 25 rows? Check the directory on your PC sometime. Long and skinny. 
Got any ideas on what to do with the other half of the screen? 
Or suppose your information needs lo be contained in screens bigger than your monitor, as is the case with the average 
spreadsheet. How would you handle ii? Sure, you can spend the hours and miles of code lo work ii out ... but why 
bother? We've already done it for youI 
Bui, let's get a little more interesting. Suppose you were writing a program that used a combination of differing shapes of 
information? You might need to combine various help screens, menus, forms and vast "plains" of information. All kinds of 
windows on-screen al once. 
Now, it's easy lo do! 
And how about putting some lime into thinking up new shapes of information? The boys who put together those first 
spreadsheets sure made a couple of dollars doing that! 
With VSl-THE WINDOW MACHINE you can design and test new ideas effortlessly. Then, when you're ready, VSl-THE 
WINDOW MACHINE letsyou build your ideas into your code. Very, very easily! 

• 	 WHO IS VSl-THE WINDOW MACHINE MADE FOR? 
We built ii for you. Whether you're a Sunday programmer or a round-the-clock professional, we've built a tool for everybody 
who writes code. 
If you program in Pascal, C, Basic, Cobol, Fortran or even PL1, there's a version of VSl-THE WINDOW MACHINE for you. 
We've even recently completed an interface for Turbo Pascal'" so that true, full-featured windowing can now be utilized 
with this fine compiler. (Turbo's own "windowing" procedure is extremely limited.) 

• 	 WHAT ABOUT TOPVIEW™ ... AND THE ELUSIVE MICROSOFT WINDOWS™ ... 
WHERE DO WE FIT IN? 
VSl-THE WINDOW MACHINE is a racy, compact engine (about 12K) that allows you to put windows into your programs 
instead of pulling your programs into somebody else's windows. So your end-user doesn't have lo buy other soflware in 
order lo run your code. 
And we haven'llied ourselves (or your programs) lo big-memory machines, graphics cards or the "IBM only" syndrome. 
We also run on the compatibles and some of the not-so-compatibles. 

• 	 HERE'S THE BIG SURPRISE ... VSl-THE WINDOW MACHINE WILL FIT 
RIGHT INTO TOFVIEW, TOO! 
Your code will never become obsolete. VSl-THE WINDOW MACHINE can add virtual screens and all of the rest of its 
power to IBM's Topview. You can rest assured that the soflwcre you develop now will have the broadest possible market 
today and tomorrow. 

Turbo Pascal Is a registered trademark of Borland International , IBM and TopView ore regstered trademarks of International Business 
Machines • Mlcroson Windows is a r lstered trademark ot Microsoft Co ration 



• WHAT DOES THE VSI IN OUR NAME STAND FOR? VIRTUAL SCREEN INTERFACE! 
Windowing is only half of the picture. Behind each window there's a much bigger picture. And that picture is what we call 
the Virtual Screen. VSI defines virtual screens rather than just windows. Each window relates to its own private virtual screen. 
The window then displays on your monitor whatever portion of its virtual screen you wish to exhibit at any given point in 
your program. Each screen can be up to 12B x 255 (either columns x rows or rows x columns). And you can have up to 
255 of them at a time!!! 

• VSl-THE WINDOW MACHINE INCLUDES: 
• Multi-mode Exerciser (Great for rapid design of screens. You can type in commands and watch them happen or you 

can make a whole file of commands and then stand back and watch the magic. You can even design using just 
cursor keys and menu selections.) 

• Zoom Windows (Windows that grow open as you watch them.) 
• Choice of Borders (including flashing borders) 
• Support For All Color and Monochrome Video Attributes (no graphics card required) 
• Built-in Diagnostics 
• 	Your choice of Language Interfaces (Lattice C, Turbo Pascal, Microsoft/IBM Pascal, Microsoft Basic Compiler, Microsoft 

Fortran, Digital Research PL1, Realia Cobol) 
• Multiple Virtual Screens (up to 255) 
• And much, much more! 

YOU CAN ORDER YOUR WINDOW MACHINE TODAY!! 
(and save hundreds of hours of coding from now on!) Inquiry 17 

FOR VISA, MASTERCARD AND AMERICAN EXPRESS ORDERS, CALL TOLL FREE: 

1-800-227-3800 ext. 986 (Lines are open 24 hrs. a day, 7 days a week.) 

r----------------~-----
For dealer inquiries .. . call our BOO number. $59.95 per copyI Language Interface: Shipping, handling and tax included A\'35:12 
-LotticeC 	 AMBER SYSTEMS, Inc. -Microsoft Fortran - Turt:>o PascalI 	 -Digital Research PL1 1171 S. Saratoga-Sunnyvale Road -Microsoft/IBM Pascal -Reolio Cobol-Microsoff Basic Compiler San Jose. CA 95129 
Computer (please check the list) I (VSl-THE WINDOW MACHINE-IBM PC, XT, AT, PC 3270, IBM Compolibles, and Wang, Tl Professional, HP 150 and Tandy 2000.) 

I 	 Name ~----------------------------------------
Ii11e 

I Address ~---------------------------------------
City ----------------- - - - -State _______ Zip __________
I 
Work Phone ( Home Phone ( 

__ Check __ Money Order __Visa __ MasterCard __ American Express 
I 
Card # Expiration Date --------- ------- 

I MAIL TO:Amber Systems, Inc., 1171 S. Saratoga-Sunnyvale Rood, Son Jose, CA 95129 

30 Day Money Back Guarantee! I 	 ·'California residents: lox included. Orders outside the U.S.: please odd $5 for shipping ond handling. (tt outside of U.S., payment must either 

be by credit cord or bank draft payable in the U.S. in U.S. dollars.) Sorry, no C.O.D. or Purchase Orders. 




A·S·K B·Y·T·E 


Conducted by Steve Ciarcia 
80-COWMN IN SL.OT 3 

Dear Steve. 
Your August 1984 Ask BYTE column 

stated that an 80-column card cannot be 
used in slot 3 of the Apple lie when an
other card is installed in the auxiliary slot. 
While this is generally the rule. there is an 
exception. 

Videx·s UltraTerm is the only 80-column 
card that will work in slot 3-even if there 
is another card in the auxiliary slot. With 
compatible software. such as Word Juggler 
lie and Multiplan 1.07. the Ultra'Jerm's 
128-column by 32-line display can be used 
in conjunction with the extra memory of 
the Apple extended 80-column card. For 
programs that exclusively use the Apple 
80-column card (PFS series for the lie). an 
optional switch plate is available to toggle 
between the UltraTerm and the Apple text 
card's display. 

For a list of spreadsheets. word pro
cessors. and databases that utilize the ex
panded display features of the UltraTerm 
on the Apple lie. BYTE readers should call 
Videx at (503) 758-0521. 

WILLIAM LEINEWEBER 

Videx 
Corvallis. OR 

HIGH-RESOWTION CONFUSION 

Dear Steve. 
As a new subscriber to BYTE. I was 

delighted to find your Ask BYTE column 
as a help for the perplexed (me). 

I'm hoping you can offer some 
desperately needed information on a 
most confusing subject. namely. how are 
high-resolution graphics created? Are they 
the product of hardware. software. or 
both? 

In looking through BYTE ads. I've seen 
monitors. processors. software. and 
printers all described as possessing high 
resolution. For example. Ouadram's 
OuadScreen monitor features · "bit
mapped graphics (that) allow dot
addressable resolution of 960 horizontal 
by 512 vertical (pixels)." Wang recently 
introduced a desktop scanner for its Pro
fessional Computer that digitizes images 
at a resolution of 200 dots per inch ( 1728 
by 2200 pixels for the maximum 11- by 
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14-inch image). Yet the Wang Professional 
Computer monitor has an advertised res
olution of only 800 by 300 pixels. Many 
microcomputers have add-on graphics 
boards and image processors offering 
enhanced resolution; e.g.. the PC Com
ponents Bi-Graphix board for the IBM PC 
offers 720- by 700-pixel resolution with 
"software support for higher resolution." 
Similarly. printers are rated at dots per 
inch with varied high-density settings for 
high-resolution graphics. 

Just how does one go about creating 
high-resolution (say. 150 to 200 dots per 
inch horizontally and vertically) graphics 
hard copy? Must one have a high-resolu
tion graphics-board-equipped computer 
with graphics-support software outputting 
through a high-re!)olution monitor to a 
high-resolution pi"inter? Help! 

BETSY MCCLOSKEY 

Los Angeles. CA 

Producing a high-resolution graphics 
display with a microcomputer depends 
primarily on features built into the hard
ware. but software is required to drive 
the hardware to achieve the desired dis
play characteristics. This is usually in 
ROM when it is included as a st.andard 
feature of a personal computer. 

First. a microcomputer that can pro
duce graphics has a video-display con
trol/er with graphics capability and 
enough screen memory to produce a bit
mapped image with the desired resolu
tion built into it. The controllers used 
these days are usually one-chip inte
grated circuits that can produce either 
graphics or text displays. Motorola ap
plication note AN-834 (Motorola Semi
conductor Products Inc.. POB 20912. 
Phoenix. AZ 85036) shows how the 
MC6845 can be used to produce a 256
by 2 56-pixel or 512-by 512-pixel graph
ics display. This chip is also used in the 
IBM PC to produce 320 by 200 color 
graphics or 640 by 200 monochrome 
graphics. The actual bit map produced 
depends on the memory allocated and 
the software (or firmware) driving the 
display. 

You can also see how another chip. the 
Texas Instruments TMS9918A. can be 
used to produce graphics with sprites in 

COPYRIGHT © 

my article "High-Resolution Sprite
Oriented Color Graphics" in the August 
1982 issue on page 57. 

To display the high-resolution graphics 
requires a high-resolution monitor. The 
OuadScreen monitor you mentioned is 
a high-resolution monitor with its own 
graphics video-driver card. which is made 
to replace the display driver card in the 
IBM PC. This system can produce a 960
by 512-pixel display. but the usual IBM 
PC commercial software requires special 
interface routines to use this resolution. 
and the PC's BAS/CA is still limited to 640 
by 200 by its own structure. More con
ventional 12- or 13-inch color (RGBJ or 
monochrome monitors with 15- to 
20-MHz video bandwidths are available 
that can make full use of the st.andard
or second-source video cards for the IBM 
PC and compatible computers. as well as 
many other computers with graphics 
built in. 

Creating high-resolution graphics on 
paper with a printer or plotter is a dif
ferent story. This doesn't even require 
graphics capability in the computer. All 
you have to do is set up an array ofpoints 
to be plotted and send the points to a 
printer with dot-graphics capability. The 
programming is a little complicated 
because you must first define the dot 
array you want printed and then sort it 
into a form the printer can use. This 
usually means that you must arrange the 
dat.a to be plotted in a top-down. /ine
by-line array. Since the print head has 
seven or eight print wires in a vertical col
umn that can be used in graphics mode. 
the graphics lines are t.aken seven or 
eight at a time and read as columns of 
dots. These are coded into I-byte char
acters and sent to the printer one at a 
time. For example. ifa given position on 
the line needs only the top dot printed. 
the character sent (in BASIC) would be 
CHR$( I). Similarly. ifall eight dots are to 
be printed. the character would be 
CHR$(255) . The coding system est.ab
lishes a correspondence between the 
wire positions and bit positions in the 
dat.a byte. so that wire I has the same 
value as bit I. wire 2 with bit 2. etc. This 
allows easy calculation of the character 

(wntinued) 

1985 STEVEN A. CIARCIA. ALL RIGHTS RESERVED. 



A BUREAUCRAT'S 

GUIDE TO WORD PROCESSING 


Now. if it were you or I and we 
wanted a word processing program 
for our IBM-type PC. we'd probably 
stop off at our local computer 
store and simply diddle with a few. 

You and I. however. are not 
the U.S. Department of Agriculture. 

(Nor any of its permutations 
of subsystems like the Economic 
Research Service. National Re
sources Economics Division, Data 
Services Center. etc.. etc.) 

So when the USDA told 
ERS to tell NRED and DSC to look 
into a truckload of w.p. programs 
for all their PCs. the last thing they 
wanted was simple diddling. Their 
dedicated Wangs and Lexitrons 
were far too few to handle their 
needs. their IBM"' PCs weren't 

THiii ARI THI PACICAGU 
THI COMMlnll IVALUATID: 

compatible with them anyway, and 
nobody really, quantifiably, knew 
from word processing with a per
sonal computer. 

Definitely not a diddling-mode 
condition. 

As they put it in The Exchan@, 
an internally distributed publication 
of the Department of Agriculture: 
"A needs assessment showed that. 
in the long-term, a word processing 
system is needed that can increase 
word processing capability and 
also be compatible with ERS' Long 
Range Information Management 
goals'.' 

Well. "Needs assessment" led 
swiftly to "procurement action:· 
which ~!loped into an "objective 
review' of the eight top-rated PC 
programs on the market (as com
piled by The Ratings Book pub
lished by Software Digest), along 
with WordSta~ and Display Write 2, 
because they had some around. 

Thus armed with the names. 
the final evaluators (a team of secre
taries from NRED who would be the 
primary users of the PC software) 
became armed with each of the 
programs. along with checklists to 
record such things as ease of use. 
advanced features. and similarity to 
their existing dedicated equipment. 

Since NRED has some hard 
disk base systems. any packages 
that were copy-protected could 

THISI WIRI THI FINALISTS1 

·~ 

not be transferred to the hard disks. 
and were eliminated on that basis 
alone. OfficeWriter'" and SAMNA 
WORD'" II were the first to go. 

Next, IBM's Diplay Write 2: 
because it's "not compatible with 
other software used in ERS (like 
Lotus'" 1-2-3;" dBase II~ etc.);' and 
it's "full of confusing menu options 
and cryptic error messages:· Au 
revoir IBM. 
Tnen, three more, for a variety 
of reasons. Which left: 

Volkswriter® Deluxe'" 
MultiMate'" 
Leading Edge'" 

Volkswriter"' Deluxe? ''Too 
complicated and confusing;· Not 
"easy to learn or use'.' 

MultiMate? Not bad. It actually 
tied the winner in a few categories. 

The winner being the one that 
won 82% of the votes in the Ease 
of Use/Ease of Leaming categories. 
The one about which they said, 
"The ability to store deleted text and 
automatic document backup fea
tures were both highly desirable'.' 
The one they thought they'd quickly 
"be able to use ... for their day-to
day word processing tasks'.' 

The whole process took some 
three months of work by people 
in DSC to support the NRED in 
its work with the ERS and DSC 
to make the world a better place 
for the USDA 

But the results were well 
worth the wait. Because at last 
they've solved their word- A 
processing problems . . . _. 

'With Leading Edge!" ,,.,,., '"' 

THIS WAS THE WINNER: 
LEADING EDGE"' 

LEADING EDGE WORD PROCESSING 

LEADING EDGE SOFTWAkE DIVISION. 21 HIGHLAND CIRCLE. NEEDHAM.MA 02194-0009 
HELP HOTLINE 800-523-HELP 

LEADING EDGE PRODUCrS. INC 
fEL. 800-343-3436. 16171449-4655 

s1~~~a~~R5f,efi~1r~~~:!r~~n~~~a~i~"tbr&J~~~n~~~~~:'i~1t::~~~d~g~~~~oV~~t~~~v~~~i~~~:~~;~;tt~;a~~~ri~t~or~~s~~~~~~ii!d~~a~r:~~;h~o~p~a~~V~~~~~ir1i~~ 
registered trademark and Deluxe is a trademark ofutetree Software Inc. MultiMate is a trademark of MultiMate International Corporation. Leading Edge is a trademark of Leading Edge Products. Inc. 
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Inquiry 70 

COMPUTER 
BROKERAGE ASK BYTE 

SERVICES 
"We do the Shopping for You" 

800/233-1147 

~ TX Residents ~ 
~ 713/240-5515 ~ 

4242 BLUEBONNET• STAFFORD, TX 77477 

Direct IBM Plug In 
115 Green/116 Amber .. ... .125/130 
411 RGB-IBM Look Alike ........ 365 

High Res/With mono switch 
425 RGB-IBM Look Alike . ....... 465 

Super High Res/With mono switch 
AMDEK New Color Monitors . ..... . .... CALL 

310 Direct IBM Plug In . . . . ..... CALL 

reen m er ..... . 

: I I • I 
E R oar s . . . . . . . . . . . . . . 

300 Amber/Green ... . .... .. .. CALL 

AVE$$$ 
TAXAN Monocard with Parallel Port .. .... 199 

Color Graphics Card ............ 165 
PERSYST ............... . ......... CALL 
APSTEK HandiOne Plus/1 yr. warranty .... 195 

Same features as Six Pac Plus But Much Low
er Priced Bare Memory Board 256K .... 120 

PRINTERS 
OKIDATA All Models ...... . .. . ... .SAVE$$$ 
EPSON All Models ... . ......... BEST PRICE 
PANASONIC 1090 .. ... .. ... LOWEST PRICE 

1091 ......... . .. .. .... CALL 
TOSHIBA P1351 /P1340 . .. . . ...... SAVE$$$ 
Tl 855 ........... ........ .. ....... CALL 
NEC LO PRINTERS ............ . ..... CALL 
DIABLO LO PRINTERS ... . ........... CALL 
TTX LO PRINTER w/Pin Feed Guide ...... 370 
TTX PRINTER - same as Diablo 630 API ..... 390 

I I 
R KXll ... . .... . ..... . ... 245 

MARKX .. . . ... . .. ... ....... 105 

MARK VII . .................. 89 


HAYES .................... .. ..... CALL 

DISK DRIVES 

TAN DOM TM100-2 . . ............. . 165.00 
TEAC HALF HEIGHT FLOPPY ...... . .. 175.00 
12 INTERFACE Internal 10 Meg . . . .... .. CALL 

External 10 Meg/Will boot from Disk SAVE$$$ 
COMPUTERS 

SWITCH BOXES Parallel 2/3 Position .. 96/109 
Serial 2/3 Position . . . . 66/84 

DESK TOP PRINTER STANDS Lg. /Sm. . . 29/24 
DUST COVERS ..................... CALL 
DISKBANK MEDIA MATE 5 .............. 12 

Holds 5 O Diskettes 
CABLES IBM PARALLEL . .. ...... .. . .. .. 19 
PRINTER BUFFERS . ............. .. .CALL 

DISKETTES Nasua DSDD ......... .. ... 17 

SURGE SUPPRESSORS/All Types . BEST PRICE 

TERMS• We guarantee our products against 
Manufacturer's defects. • Add 3% for shipping 
charges.$5.00 minimum. • Checks: Allow two 
weeks for clearance. • Texas orders +6% Sales 
Tax . • C.O.D.'s payable w/certified check, 
money order or cash . 

Availability and prices subject to change. 

IBM is a registered trademark. 


APPROVED CORPORATE ACCOUNTS WELCOME. 
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value to produce a given pattern: simply 
add the values of the wires to be printed. 
Since the wires are in the binary se
quence I. 2. 4. 8. 16, 32. 64, and 128. 
the arithmetic is easy. 

Printers with 150 to 200 dots per inch 
in both directions are available, but most 
of the low-cost graphics printers are in 
the 72- to I 2o-dot-per-inch range. -Steve 

No NEED TO MODIFY SA-400s 

Dear Steve. 
In regard to your response to Claudio 

Pugliese's letter in the June 1984 issue 
{page 70) concerning Shugart SA-400s for 
Apples. I think there is a better solution· 
than the one you proposed. which was to 
modify the SA-400s. I use the Suntronics 
(12621 Crenshaw Blvd .. Hawthorne. CA 
902 50) AFDC-I floppy-disk controller to 
connect two SA-400 drives to slot 6 of my 
Apple 11 +. Interfacing is as simple as plug
ging in the drives: at $55.95 you can't beat 
it. Furthermore. the drives sound like they 
did on the Radio Shack instead of the way 
the Apple drives sound when they seek 
track zero. The only disadvantage is that 
the AFDC-I doesn't support half-tracking. 
I've never had a problem reading. writing. 
or copying regular Apple II +-created 
disks. 

)IM MEANS 

Lompoc, CA 

SA-400-APPLE INTERFACE 

Dear Steve. 
Regarding an Apple II interface to a 

Shugart SA-400 disk drive. I have been 
selling the plans for one such interface for 
the past two years. It's a highly simplified 
circuit. consisting of five common TTL 
chips. The SA-400 PCB requires only two 
cuts. a resistor substitution. and a chip 
replacement. 

For interested readers. I will supply the 
schematic for this interface. a parts list. 
complete instructions. and diagrams for 
$16 U.S. or $20 Canadian. Please send it 
to J. Cygman. I 58 Leslie St.. DDO. Mon
treal. Quebec H9A IX3. Canada. Money 
orders only, please. Or call (514) 683-9392 
for information. 

J. CYGMAN 

Montreal, Quebec, Canada 

PCJR SCREEN MODES 

Dear Steve. 
I have an expanded IBM PCjr. and I have 

not been able to use screen modes 5 and 
6. The BASIC manual states that you can 

use these modes {and others) only if you 
have I 28K bytes and Cartridge BASIC. I 
have these. and I still get an illegal func
tion call when I attempt to use these 
modes. I have also experienced the same 
problem on another PCjr with the same 
specifications. Can you offer an explana
tion or a remedy for the problem? 

CHRIS NEWBOLD 

Lexington. MA 

Before screen mode 5 or 6 can be used 
on the PCjr. it is necessary to allocate 
some memory for it.. The CLEAR com
mand does this, among other things. The 
simplest way to use it is as follows: 

10 CLEAR , , ,32768 
20 SCREEN 5 

or 

10 CLEAR , , ,32768 
20 SCREEN 6 
-Steve 

SONS OF 8086 

Dear Steve. 
I have been reading a lot of articles and 

ads in BYTE featuring computers based on 
the Intel 80186 microprocessor. Now In
tel has introduced a new processor. the 
80286. An ad in BYTE says "'the 80286 is 
capable of supporting up to 16 megabytes 
of physical memory and up to I gigabyte 
of virtual memory when utilized in virtual 
address mode:· What are the differences 
between the 8086. 80186, and the 80286. 
and how are the 80286's large memory 
capabilities accomplished? 

TIMOTHY RUSSELL 

Bellevue. NE 

The 8086 is the first processor in the 
Intel 16-bit line. The 80186 and 80286 are 
enhancements on the 8086 and will run 
most or maybe all 8086 software. 

The 80186 is a more integrated system 
than the 8086 in that it includes, on the 
chip, most of the "glue" parts that are 
added externally in 8086 applications, 
such as timers, interrupt controller. and 
OMA controller. It also includes a few 
new instructions like PU SHA and POPA. 
which push andpop all registel5 at once. 
and INS and OUTS for strings. Instruc
tion execution times are the same as the 
8086, and clock speeds up to 8 MHz are 
available. Addressing capability is the 
same as the 8086. 
. The 80286 represents evolution of the 

8086 family in a different direction. This 
processor is designed for multiuser sys

[continued) 
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----~Maxell Gold. 

The floppy disk that 


lets PC AT'"speed ahead, 

makes PC/XT'"

X-traordinary,


and helps IBM. PC'" 

capitalize : 


on its powers.. ::~//~\\\_
.. -=---
For your Big Blue, only the Gold Iii~ ~ O ~ l ~ 

Standard will do. Maxell. The floppy disk 
chosen by many disk drive manufac
turers to test their new equipment. 
Each Gold Standard is backed by a 
lifetime warranty. And each 
is a perfect match for your IBM. 
In fact, there's a Gold Standard 
for virtually any computer made. 
Even if it's the new IBM PC AT! 

PC AT, PC/XT and PC are trademarks of IBM Corp. 

Maxell Corporation of America, 60 Oxford Drive, Moonachie, NJ 07074 
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ASK BYTE 

Fill your IBM XT or Portable' s half-size expansion slot terns and has direct addressing for up to 
16 megabytes of memory. This is accomwith the only 1200 baud internal modem designed for it: 

The Ven-Tel Half Card:" Under $500 from MTI. 
The Half Card"' includes the most popular communications software, 

Crosstalk XVI from Microstuf. 
This same modem also works in the IBM PC, the Compaq, and the 

Panasonic Senior Partner. 

MTI is an authorized distributor for Ven-Tel. And we honor Visa and 

MasterCard. Whether you buy, lease or rent, MTI is the one source 

for all the computer and data communications equipment, applica

tions expertise and service you'll ever need. At great prices. Call us. 


A DUCOMMUN SUBSIDIARY•Computer & Data Communications Equipment 
Sales I Leasing I Service I Systems Integration 
DEC, Intel, Texas Instruments, Hewlett-Packard, Dataproducts, Diablo, 
LearSiegler, Esprit, C.ltoh, Racal-Vadic, MICOM, Ven-Tel, Develcon, PCI, 
U.S.Design, Digital Eng., Cipher, MicroPro, Microsoft, Polygon & Select. 

New York: New Jersey: Ohio: California: 
516/621-6200 201/227-5552 216/464-6688 818/883-7633 
718/767-0677, Pennsylvania: 513/891-7050 Outside N.Y.: 
518/449-5959 412/931-9351 800/645-6530 
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plished with a 24-/ine address bus. This 
chip also has an enhanced instruction set 
and protection features to prevent ac
tions by one user from interfering with 
another or to prevent unauthorized ac
cess to specific files (memory areas). Up 
to 16.383 memory areas can be defined 
with lengths between IKand 64K bytes. 
Calls and jumps within and across pro
tection boundaries and between tasks in 
multitask applications are included in the 
instruction set. 

The virtual-memory addressing range 
is up to I gigabyte for each user. This is 
accomplished by providing most of the 
required capacity on hard disks and 
transferring blocks in and out ofphysical 
memory under control of the processor's 
memory-management program. This is 
transparent to the user: so that it appears 
to be the same as "real" memory. al
though each user gets only as much 
physical memory as is needed. 

Virtual memory can be done in a 
limited fashion with the 8086 and other 
processors, but the 80286 's architecture 
and instruction-set enhancements are 
optimized for this app/ication.-Steve 

HARDWARE·OS INTERFACING 

Dear Steve. 
I am an engineer who specializes in 

digital hardware. I intend to build a home 
computer. My problem is that I do not 
know how to interface my hardware to an 
operating system. Can you help? 

RICHARD GOODRICH 

Richardson. TX 

Interfacing between the operating 
system and the hardware was discussed 
briefly in my article "Build the Circuit 
Cellar MPX-16 Computer System. Part 3" 

. in the January 1983 BYTE (page 54). As 
mentioned in that article. the CPIM-86 
manuals from Digital Research give the 
details of writing the BIOS. which is 
basically a set of device drivers that pro
vides the interface between the operat
ing system and your specific hardware. 

The IBM PC Technical Reference 
Manual gives a good example ofa BIOS 
for 8088/8086-based systems in Appen
dix A. This contains many of the inter
rupt-service routines ' used by the PC for 
110 to the keyboard, printer. serial ports. 
disk drives. and screen as well as the 
bootstrap loader. 

A few books on operating systems are 
(continued) 



INrELLIGENr B-450 
Mono/Color Display Card 

Color Graphics Mode: 640 dots x 200 lines TIL Monochrome Mode: 640 dots x 350 lines Interlace Mode: 640 dots x 400 lines 

ook no further, the INTELLIGENT 
B-450 has it all. Designed to work 
with the I BM PC, PC XT, and PC AT, 
the INTELLIGENT B-450 is also suitable 

for IBM PC look-alikes. In addition to a 
parallel printer port, the B-450 has fourteen 
different screen modes which cover everything 
from medium-resolution monochrome text to 
high-resolution color graphics with interlace. 

Everyone from the ordinary user to the CAD/CAM 
specialist will find the B-450 is just right. 

Sound good? With a suggested retail price 
of only $294, it's nothing less than great! 

IBM and IBM PC are registered trademarks of International Business M achines Corporation. 

'"'rELLIGE"'r 
DATA SYSlEM 

Inquiry 174 

Intelligent Data System, Inc. 
14932 Gw enchris Ct., Paramount, CA 90723 

To ll Free Tel : (800)325-2455 Calif. Tel: (213)633-5504 Telex: 509098 
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available. Three you might check out are 
Microcomputer Operating Systems by 
Mark Dahmke, Operating Systems by 
Harold Lorin and Harvey Deite/ (both 
from McGraw-Hill), and The Design of 
Operating Systems for Small Computer 
Systems by Stephen H. Kais/er (John 
Wiley & Sons).-Steve 

TAPE·DRIVE CONTROLLERS 

)ear Steve. 
I plan to buy an IBM PC or an MPX-16. 
want to have two floppy-disk drives and 
wo IBM 9-track tape drives. I want to be 
~ble to format the tapes. not just use them 
~s streaming backup. I do not care 
whether a mainframe can read my tapes 
)r vice versa. 

Where can I get a controller for these 
:!rives. or can it be done by software? I 
<now a manufacturer who makes a nice 
;ystem. but I am thinking of used drives 
'or $500 each. 

ROGER CAIN 

Ottawa, Ontario, Canada 

You definitely need a controller to hook 
1-track drives onto a PC. Luckily, several 
nanufacturers make such controllers and 
~he software to go with them. I have not 
1sed these products, so I can't tell you 
'low well they perform. These controllers 
~re in the $500 to $/000 price range. 
::ontact the manufacturers direcdy to get 
:urrent information. 

Ibex Computer Corp. 

20741 Marilla St. 

Chatsworth. CA 913 ti 

(818) 709-8100 

Innovative Data Technology 

4060 Morena Blvd. 

San Diego, CA 92117 

(619) 2 70-3990 

:;ood luck with your project.-Steve • 

JN ASK BYTE. Steve Ciarciaanswersquestions 
on any area of microcomputing. The most rep· 
resentative questions received each month will be 
answered and published. Do you have a nag
ging problem? Send your inquiry to 

Ask BYTE 

do Steve Ciarcia 

POB 582 
Glastonbury. CT 0603 3 

Due to tl1e high volume of inquiries. personal 
replies cannot be given. All letters and pltoto· 
graphs become the property of Steve Ciarcia and 
cannot be returned. Be sure to include "Ask 
BYTE" in tl1e address. 

Tl1e Ask BYTE staff includes manager Harv 
Weiner and researchers Bill Curlew. Larr~ 
Bregoli. Dick Sawyer. and Jeannette Doja n. 
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NEW C COMPILERS 
AZTEC C6BK for MACINTOSH 

V/:\X cross compilers 

C TOOLS & AIDS 
Z editor (like Vi), C TUTOR compiler, PHACT database, 
C GRAFX, UNI-TOOLS I, QUICK C, BABY BLUE for PC 

to CP /M cross, QUADLINK for PC to APPLE cross 

AZTEC C65 
"C" compiler for APPLE DOS 3.3, P roDOS or COMMODORE 64 

VED editor, SHELL, UNIX & math libraries 
/PRO-library source, ROM. overlays 

CROSS COMPILERS 
Compile & link on HOST -test on TARGET machine 

HOSTS: UNIX, PC DOS, CP/ M-86, CP/ M-80, VENIX, PCIX, APPLE 
TARGETS: PC DOS, CP/ M-86, CP/ M-80, APPLE, RADIO SHACK, 

COMMODORE 64, other hosts and targets available 

PRICES 

AZTEC C86 C COMPILER AZTEC C II C COMPILER AZTEC C CROSS COMPILERS TARGETS 
PC DOS MSDOS 249 CP / M 199 PDP-11 HOST 2000 PC DOS 
CP/ M-86 249 Cll / PRO 349 PC DOS HOST 750 CP/ M-86 
BOTH 399 I PRO_ UPGRADE 150 CP / M-86 HOST 750 CP/M-80 
C86 / PRO 499 TRS 80 MODEL 3 149 CP / M-80 HOST 750 APPLE 
/ PRO UPGRADE 250 TRS 80 MODEL 4 199 APPLE HOST 750 RADIO SHACK 
Z (VI EDITOR) 125 TRS 80 PRO (3 & 4) 299 VAX HOST CALL COMMODORE 64 
C TUTOR COMPILER 99 MACINTOSH CALL MACINTOSH 
PHACT DATABASE 299 AZTEC C65 C COMPILER 

APPLE DOS 3.3 199 


SUPERDRAW 299 

C GRAFX 99 

PRODOS CALL 


UNI-TOOLS I 99 
 E EDITOR 99 
QUICK C 125 TRS 80 RADIO SHACKTRS DOS is a trademark ofTANDY. 

APPLE DOS MACINTOSH is a trademark of APPLE. 

MANX SOFTWARE SYSTEMS 
Box SS 

Shrewsbury, NJ 07701 
TELEX: 4995812 

TO ORDER OR FOR INFORMATION: 


CALL: 800-221-0440 (outside NJ) 

201-780-4004 (NJ) 

Australia: Blue Sky lndustries-2A Blakesley St. -Chatswood NSW 2067 -Australia 61-2419-5579 

England: TAMSYS LID - Pilgrim House -2-6 William St. -Windsor, Berkshire SL4 1BA- England - Telephone Windsor 56747 


Shipping: per compiler next day USA $20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmail outside USA & Canada $20 


UNIX is a trademark of Bell Labs. CP / M, CP / M-80 and CP / M-86 are trademarks of ORI. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT. 

N.J. residents add 6% sales tax. 

Inquiry 216 IA NUARY 1985 • BYTE 55 



I 


Tylenol" is a registered trademark of McNEILAB, INC. Visine•and 
Ben-Gay~ are registered trademarks of Lemming Division, Pfizer Inc. 



Do you ever get the feeling 
that computers are treated with 
more respect than people? 

Everyone talks about 
technology. 

But what about the people 
who have to use it? 

Quite clearly, they're having 
problems. 

Industry publications like 
PC Magazine have written about 
those problems. 

And now, more than twenty 
states are currently preparing 
special computer legislation 
to force some changes. 

You are not a machine. 
Computers are designed by 

engineers. 
They usually know a lot 

about technology but very little 
about people. 

Which is why so many com
puters often are technically im
pressive yet strangely unnatural 
to use. 
Cbmputer-induced The result 
problems(%} has been a whole 
Eyestrain 55% range of com-
Back pain 43% pu ter-induced 
Headaches 30% problems rang-
Shoulder 25% 

Hand/wrist 18% ing from stress 

Neck pain 15% and fatigue to 

(Source: "Ergonomic blurred vision. 

Principles in Office In Sweden, 


(You couldn't ask for a Ergo-Space:" 
better marriage of technology for The system unit is 
the future .) one-third smaller than 

Here is one example of how IBM's. 
Ericsson got there. It even fits under your 

It's the first of a range of desk in a special verti
computers being introduced in cal rack. 
the U.S.A. So your desktop is 

The Ericsson PC. 

It's Ergo-Intelligent:'" 


Ericsson has spent $300 
million finding ways to make 
people and computers work better 
together. 

Here are some of the results. 

Ergo-Screen:" 
Aspirin gets rid of a headache. 
Ergonomics gets rid of 

the cause. 
The Ericsson PC has a non

glare screen with restful amber 
characters on a specially devel
oped, low-fatigue background 
color. 

Even the shape of the charac
ters was specially developed to . 
allow easier recognition of difficult 
letters like 0 and Q. 

On the monochrome monitor, 
the resolution is double that of 
IBM's, so clarity is remarkable. 

You can even have text and 
graphics on the same screen. 

Ergo-Arm:" 

your own again. 

IBM Compatible. 
Many companies claim to be 

compatible. 
Some are. Some are stretching 

the truth. 
The Ericsson PC boasts the 

highest compatibility rating 
there is. 

It's operationally compatible. 
You can take advantage of 

thousands of PC-compatible pro
grams already available. 

In fact, with the best-selling 
software, program and data disks 
are interchangeable with those 
of the IBM PC. 

Service. Not excuses. 
Ericsson wouldn't give you 

anything less than on-site or carry
in service. The choice is yours. 

3 Free Offers. 
Ericsson will send you reveal

ing literature on ergonomics. 
Also a detailed brochure on 

the Ericsson PC. 
And arrange a hands-on test 

if you ask for it. 
Call toll-free 1-800-FOR-ERGO. 

ERICSSON 


Automation" Pub. 
1983 by E.I.S. AB, they have an 
Sweden.) attitude the 

world is just catching up with. 
It's this: 
That the machine is the 

servant of man. 
Not the other way around. 
That excellent ergonomic 

design isn't a privilege. 
It's a right. 
That ergonomics isn't just a 

noble gesture. 
It's good business. 
Because computers are only as 

fast and as accurate as the people 
who operate them. 

If they suffer, so does business. 
This attitude has made Ericsson 

No. 1 in Europe twice over: 
First, as the giant of European 

telecommunications. 
Then again as Europe's biggest 

workstation company by far. 

Thousands of 
people get neck 

and back pain from 
inadequate screen height 

and angle adjustment. 
The Ericsson Ergo

Arm lets you 
move your 
screen exactly 

where you want it. 

Ergo-Touch:" 
Ericsson keys are full-size, and 

the layout is ergonomically planned 
for greater speed and accuracy. 

Yet the keyboard is 20% more 
compact and less than half the 
weight of IBM's. 

Even the cord is adjustable to 
suit left- or right-handers. 

Ergo-Color:" 
Even the color of the case is 

ergonomically selected to be restful 
on the eye over many hours. 

Inquiry 12 8IBM is a trademark of International Busi ness Machines C orp. 



Master Piece is the most versatile 
accessory ever made for IBM Per
sonal Computers. Master Piece MasterPiece. 
combines the four most popular 
IBM® accessories into one elegant 
accessory offering the most con
venience and best value available . Thel00% 

compatible 

accessory. 


''''''''''''''''' 

A SWIVEL BASE 
The Master Piece has a swivel so 
you can adjust the viewing angle o: 
your monitor with just the touch of 
a finger Since the Master Piece 
swivels with your monitor. its 
switches and static control are in 
front of you at all times. 

FIVE SWITCHED OUTLETS 
Stop searching for outlets to plug 
in your peripherals. Master Piece's 
five outlets put your entire system 
at your fingertips. Power up with 
the "Master" switch. then use the 
individual switches to control your 
peripherals. Touch the "Master" 
switch to shut down and you'll 
never accidentally leave your pe
ripherals running overnight 

SURGE SUPPRESSION 
CIRCUITRY 
Power surges, spikes and line nois1 
are responsible for 70-90% of all 
PC malfunctions. They can wipe ou 
memory in your PC taking hours o 
hard work with them. They can zap 
your delicate chips. sending your 
PC in for costly repairs. Master 
Piece clips surges and spikes at a 
safe level. You end up with an IBM 
that's more accurate and reliable. 

STATIC PROTECTION 
Even you are a threat to your IBM. 
During the day you build up static 
charges-as much a threat to your 
PC as surges and spikes. Master 
Piece offers an elegant alternative 
to expensive and unsightly static 
mats. lust touch its nameplate be
fore you begin work and static 
charges are grounded 

If you bought these accessories 
separately, you could spend more 
than $200. Master Piece's recom
mended retail price is under $150. 
Available now from IBM dealers 
everywhere. 
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~~KENSINGTON'M 
l~m MICROWARE 
251 Park Avenue South 
New York. NY 10010 
(212) 475-5200 Telex 467383 KML NY 

Trademarks Mas1cr Piccc."Kensing1on Microware Lid 

IBMl!ntcrnational Business Machines 

~ 1984 Kensington Microware Ltd. 




C·L·U·B·S & N·E·\V·S·L·E·T·T·E·R·S 


e C-PRO IN VIRGINIA 
The bulletin board of the 
CompuPro Users Group is 
up and running at (703) 
491-1852. operable via 
modem at 300 or 1200 bps. 
A remote CP/M system is 
also available. Members of 
the group produce a news
letter regularly that contains 
software reviews. hardware 
help. and tips. Annual 
membership is $20. Call 
Don Kelley at (703) 690
3312. or write Toni Bennett. 
C-PRO Users Group. 14057 
!efferson Davis Highway. 
POB 1474. Woodbridge. VA 
22193. 

e ADAM ON THE HUDSON 
Members of the Metropoli
tan Adam Users Group from 
the New York-New jersey 
area meet in New York City 
at 7 p.m. on the second and 
fourth Thursdays of every 
month. Information and ex
periences with the hardware. 
software. and related litera
ture are shared. At present. 
no dues have been set: a 
newsletter is in the early 
stages of production. Con
tact Russell Williams. 414 
West 149th St.. New York. 
NY 10031. (212) 208-0645. 

e BUGS ON THE WEST 
COAST-The Basis Users 
Group Sacramento (BUGS) 
meets at 7 p.m. on the first 
Sunday of every month at 
the Shoreline Software 
Center in Sacramento. Cali
fornia. A magnetic news
letter allows members to ex
change technical notes for a 
$5 fee. A membership is 
$20. Contact Ms. Leslie 
Carroll. BUGS. 12 5 Faro 
Ave.. Davis. CA 95616. 

e THE MAC IN L.A. 
The Los Angeles Macintosh 

Group promotes the ex
change of information. 
offers help to all levels of 
users. and provides a forum 
for people to hear about 
new products from company 
representatives. Details are 
available from Eric Ander
son. 12021 Wilshire Blvd .. 
#405. West Los Angeles. CA 
90025. (213) 392-5697. 

e LOGO NEWS OFFERS 
PEN PALS-The Natiollal L.ngo 
Exi;hallge (NLX) is a news
letter for teachers that 
covers techniques and philo
sophies from successful 
Logo teaching programs. 
The subscription is $2 5 in 
the U.S.. Canada. and 
Mexico for the eight-month 
school year. The newsletter 
also provides a Logo Class 
Penpal Network. which 
enables both students and 
teachers to exchange ideas 
and projects during the 
school year. To receive an 
application. send a legal
sized. self-addressed. 
stamped envelope to the 
Logo Class Penpal Network 
at the address below. For 
details about the newsletter. 
contact the Natiollal L.ngo 
Exi;hallge. POB 5341. Char
lottesville. VA 22905. 

e PHOENIX SENDS 
TELEGRAM-The National 
Phoenix User Group News
letter. CBTelegram. contains 
technical support. news from 
Goal Systems. details about 
the formation of regional 

groups. and notes about 
past conferences. Efforts 
have been made to raise 
funds at national events to 
provide members with bi
annual meetings. The Na
tional Phoenix User Group 
is funded and operated by 
users. Goal Systems pro
vides free advertisements. 
the cost of producing the 
newsletter. and support for 
user groups associated with 
the Phoenix. Send inquiries 
to the National Phoenix 
User Group. POB 14623. 
Cleveland. OH 44114. 

e DEC DRIVE 
The Association of DEC Pro
fessionals (ADP) welcomes 
interested DEC programmers 
and system managers as 
new members for 1985. For 
information. send your title. 
model. and operating sys
tem for your DEC system 
along with a self-addressed. 
stamped envelope to ADP. 
POB 81045. Atlanta. GA 
30366. 

e ROBOTIC CONSUMER 
A monthly newsletter de
signed for manufacturing 
managers. Robotics Forum: 
Mallagemellt Issues ill Mallufac
turillg. addresses issues on 
manufacturing and industrial 
robots. Nontechnical. user
oriented articles. covering 
such topics as fiscal justifica
tion and the myth of turnkey 
systems. assist managers in 
making informed decisions. 
The annual subscription fee 

CLUBS & NEWSLETTERS is a forum for lettillg BYTE readers kllow what 
is happellillg ill the microcomputillg commullity. Emphasis is givell to elec
trollic bulletill-board services. club-spollsored classes. commullity-help projects. 
field trips. alld other activities outside of routille meetillgs. Of course. we will 
COlltillue to list llew clubs. their addresses alld COlltact persolls. alld other ill
formatioll of illterest. To list evellts Oil schedule. we must receive your illfor
matioll at least four mollths ill advallce. Selld illformatioll to BYTE. Clubs 
& Newsletters. POB 372. Hallcock , NH 03449. 

is $125. For information. 
contact the editor. Jay 
Goldstein. Robotics Forum: 
Mallagemellt Issues ill Mallufac
turillg. POB 12 3. L.orane. OR 
97451. (503) 683-4445. 

e SLUG IN PULLMAN 
The Sanyo Lovers· Users 
Group (SLUG) is an MS-DOS 
group designed to provide 
technical support for users 
of the Sanyo MBC series in 
the Moscow. Idaho/Pullman. 
Washington area. Members 
can benefit from regular 
meetings and access to a 
public-domain software 
library. Contact Michael 
Russell. POB 2084 CS. 
Pullman. WA 99163. (509) 
878-1714. 

e NEWS FOR MEDICAL 
SCIENTISTS-The New York 
University Medical Center 
Personal Computer Users 
Group maintains a public
domain software library that 
specializes in programs of 
interest to medical scientists. 
Information on how to ac
cess the group's bulletin
board service and library 
can be obtained by contact
ing Dr. James Mihalcik. 
Department of Anesthe
siology. University Hospital. 
550 First Ave.. New York. NY 
10016. 

e A PAL IN HAL 
The Houston Area League 
of PC Users (HAL-PC) is a 
group for users of the /BM 
PC and its compatibles. 
Benefits include a public
domain software library. a 
monthly newsletter that in
cludes software reviews. and 
more than a dozen special-
i nterest groups. Members of 
the club are in the process 
of setting up a bulletin

(continuedJ 
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GET SERIOUS. STOP PAYING HIGH PRICES NOW! 

lliOUSANDS OF AVAILABLE ITEMS. CAlL FOR COMPLETE PRICING. 

SYSTEMS PRINtBS DOT MATRIX 
IBMPC STU MICIONICS Gemini !OX ... 258.00 

256K Two 360KB Disk Ori""5. Color Gemini 15X .. .. . .. ............. 388.00 

Graphics/Momx:hrome Graphics board, EPSON RX-80 FIT .. .. ... .. ..... 328.00 

Parallel Printer Port, Monochrome Display FX-80 . .. ... .. ..•..... ..... . . . . 359.00 

(Amber/Green), DOS 2 .1. FX-100 .............. ..... ... .. 1188.00 

UST PRICE $2950.00 - ONLY $2095.00 OKJDJI.TA 92A ... .. ..... ....... 388.00 


93A . ............ ............ .848.00 

CAll POii Onll!ll llUNDI.ED SYSr1!MS 84A ....... ... ..... ........... 948.00 


PANASONIC 1091 .......... . .... CAll 

SUPl!lt lll' .. .. .. .. .. .. . .. .. . $2795.00 TOSBDIA 1350-P .. . . . .. • .. .. . 1388.00 


EPSON LQ1500 ... . ......... . 1299.00 


MONITORSIBM SOFIWARE 
.llMDl!J; 300 ....... - ........ ... 128.00


LOJ1lS 1-2-3 . .. . ...... ...... . . $299.00 
 300A ...... . .... . .... . ... . .... 145.00 
10JUS Symphony ..............448.99 
 310A ... ............. .. .. .. . . . 188.00 

MICIOPllOWori:lstar ........... 248.00 
 Color I+ ...... ... ......... ... . . 288.00 

ASCll ~For IBM ..... ..... 125.00 Color Il . .. . ............... ..... 458.00 

Wordstar Professional. .... . . . . . . . 358.00 TAlUUll Composite Amber .... . . . 118.00 

lnfostar .... .... ....... . ........ 248.00 
 121/122 ...................... 148.00 

Mul~mate .. ..... .............. 288.00 
 420 CRGB) .. ... .. ............. . 438.00 

MICIOSOPJ' Word . . . . . .. ... . . .. 228.00 415 CRGB) ....... ... . .. . ...... . 489.00 

Word W/Mouse ................ 279.00 PIUNCJ!TON GUPlllCS HX-12 ... 488.00 

Mul~plan .... .. . . .......... ... . 138.00 SR-12 .. . .. . .... . ........ . . . . .. 848.00 

Pr0ject .. .. .. .. . ..... . ... .... .. 158.00 MAX-12 .... . .... . ............ . 189.00 


ASHJ'ON TATE Friday .. ......... 179.00 
 Zl!NITB ZVM· 122 Amber ......... 85.00 

ZVM-123 Green ..... ...... . ..... 85.00
dBASE II ... ......... .......... 280.00 


dBASE ill .. . ... . ............... 358.00 
 NEC 120 1 Hi Res Green . . ....... 138.00 


Framework ............. . .. .... 388.00 
 1205 Hi Res Amber .. ... ... . .... 138.00 
1206 Green . .... . . .. ..... ....... 88.00

UPEnU SOPIWAllE Volkswriter . . 118 JC1 21 6 Colo r . . . ........ .. .. .... 358.00

Voll<swriter Deluxe ......... . .... 188.00 
 MODEMS
POX • Gl!ll.Elt Quickcode .. . .... 138.00 

c!Ulil .......... . ............. ... 58.00 
 BAYl!S 1200 . .... . . .. . ........ 488.00 


dGraph .. .. . .. ...... ... ...... . 1'18.00 
 12008 .... . .. ........... . ..... 388.00 

300 .. . . . .... . ................ 199.00


MICIOlllM Rbase,4000 ... ...... 285.00 Miaomodern //e . . ... . ... : .... . 218.00 

PPS Write .. ....... . ....... . ..... 89.00 JINCBOI Mail< X . .............. 109.00 

File ... ... ............... ....... 89.00 Mark XII .......................258.00 

Report .. . ......... .. ..... ...... 89.00 Volksmodern ..... .. . ... . ... .... 58.00 

Proof .... ............... . . . .... 79.00 NOVATION Smart Cat Plus . . . . ... . CAll 

Access ........... .. . ........... 79.00 Access 1-2-3 ... . .. ...... . ...... 418.00 


ENERGUPlllCS ...............288.00 
 Apple Cat ll .. ....... ... .. . . . .. .238.00 

JCat ... .. ............... .. .. . .. 99.00


NOR?ON tmlJTIJ!S .. .. .. ....... 58.00 
 U.S. ltOBCmCS PC Modem . . . . . . 385.00 
IBM HARDWARE Password . . .......... .. .. .. .. .. 348.00 

AST SK Pack Plus 64< .... . . . .... 258.00 PllOMl!nll!U5 Promodem 1200 .. 328.00 


MegaP!us Il . .. ...... . .......... 258.00 APPlE PRODUCTS 

PC Net 1 Starter !<it ............ .. 830.00 
 MICRO sa AZ drives .. . . ..... . . 179.00 

QU.ADIUlM Quadboard 0-K.... .. . 218.00 JUINA El1TE I. ..... . . ... . . .. ... 218.00 

Quadcolor I or Microfazer 64K .... 205.00 Tl!AC drive . . ..... . . . ........ . . 189.00 

Quadlklk ......................479.00 APPlE Compatible drive ... .. .. .. 188.00 

MICllOSCD!NCI! WESPEI lnteif ace . .. . . . . . . .. .. .. 88.00 

lOMB Winchester .... . .......... 858.00 BtlPPD!J> 16K ..... ... ........ 139.00 

Hl!laJ1RS Mono Graphics . ... . .. 328.00 STS11!M SAVEi Fan .. . ..... . .... 89.00 

Color Card ..................... 199.00 MICIOSOPJ' Premium //e ... . . . . 279.00 

PIANrllONICS Col0rplus . . ...... 388.00 Softcard CP/M ............ . ..... 28.00 

STB Rio plus 64K ............... 248.00 Multiplan .... . .............. ... 128.00 

Super Rio ...................... 258.00 MAC Multiplan (Macintosh) . . . .. . 128.00 

Graphix +Il NE.VJ . . .. .. .. ... ..... 308.00 Basic (Macintosh) . .. . .. ....... . . 109.00 

Tl!AC 55B .............. . ...... 135.00 APRICOIN Serial Card ......... .. 89.00 

55F ................... .. ... . .. 180.00 z.ao Card .. ..... .......... ... .. 59.00 

TANDON 1Ml00·2 ......... . . . .. 179.00 ASCII Express Professional ... .. . . . 89.00 

TAIL GllllSS MAXl!ll. S/S . . .... .. .. ..... . . . . 18.00 

12MB External W/Tape ...... . . . 2798.00 DI S ........................... 27.00 

RAM 64K upgrade .. . ............ 35.00 ltOAIJl Touch Tablet . . . .. ... .... . 79.00 

MOllSB STSt1!MS Optical Mouse ... 189 BAYl!S Mach illJoyStick . . .. . ... .. 39.00 

JUSO • llCONP, Pl!IS1'St'. OllCBID, IBUNDl!ICU>Clt ........ . ..... . 119.00 

TITJIN JINI> orBl!llS MoaaNGBOAJID .. .. . .... . ..... CAll 


APPIEMOllSB Il . ... . ....... .. . 129.00 

vmu Ultraterm . ... ... . ........ 179.00 


PRINtBS lEtnR QUALITY 
Blt<1nlEll HR-15 .. .... ... ...... 375.00 80 COWNN/64K Interface / /e only 99.00 
HR-25 . ... ..... ... . . . ........ .828.00 
 80 COWNN Card Il+ only ... . .... 58.00

HR-35 .......... . .... ...... ...858.00 

JUKI 6100 ....... .. .. . ......... 428.00 
 WE SUPPORT THESE PINE SYSTENS:
NEC 2030 .... . .. . ............. 858.00 
 Appia,~. IBM. 5-yu Uld"'""'2050 .................. . ...... 798.00 

3530 . .. .. .. .. .. .. .. .. .. . . . . 1228.00 

3550 .. .. .. .. . • . .. .. .. .. .. .. 1538.00 


lEllX #550757/ANSWER BACK-COMPUIBBNR UD 

E l II 714/841-61600 m 

COMPUTERBANC 
16783 Beach Blvd., Huntington Beach. CA 92647 

:1c~~~=n~=..r:~~~bt~::~.~~~~,'t~~~.~.m\lli~.S'~ur: t..bd. S.~ OOm:r.11T1um.lallordr:"~U.SA111151'~~Wlllbc,oinaddlriof\IJS400~~t. onkn. 
(uh 01 Usl...cn check IS !TQUftd on C 0 .0 otd~ CaldOTN.s ~lS mid 6'l-s.Alt~ wr: Pricu sut:;rc1 lo~ wMovl nobcr: 

Cl ~ll98C~ADR!Ql.ts~ 
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CLUBS & NEWSLETTERS 

board service. Meetings are stantly updated public
held at 7:30 p.m. on the first domain software library of 
Tuesday of every month at DOS and CP/M disks. and a 
the Radisson Inn in monthly newsletter. The $12 
Houston. 'Iexas. The annual annual dues also include ac
dues are $2 5. For details. cess to a 2 4-hour bulletin
write the Houston Area board service at (217) 
League of PC Users. POB 359-9577. Contact Jim 
610001. Houston. TX 77208. Mullen. 1004 Kinch. Urbana. 

IL 61801. (217) 344-2178. 

e OSBORNE IN BOULDER 

The Boulder Osborne Users 
 e SPECIAL SIG 

Group (BUG). affiliated with The Gila Valley Apple 

the Denver Osborne Group Growers Association 

(DOG). offers support to 
 operates a free voice help 

, owners of the Osborne line for users of the Apple
through monthly meetings writer lie at (602) 428-4073. 
and DOG's monthly news For information. write to the 

letter. People interested in Gila Valley Apple Growers 

portable computers or the Association. POB 809. 

CP/M disk operating system Thatcher. AZ 85552. 

are welcome. Meetings are 

held at 7 p.m. on the sec
 e A ROOM WITH 
ond Wednesday of every TERMINALS-The Stanford/ 
month in Room 2 2 4 of the Palo Alto Users Group for 
University of Colorado's the IBM PC meets at 7 p.m. 
Business School Building in on the last Wednesday of 
Boulder. Contact Bruce each month in Polya Hall. 
Keith. Boulder Osborne the computer science 
Users Group. 715 South auditorium of Stanford Uni
45th St.. Boulder. CO 8030 3. versity. Members can see. 

demonstrations on the ter
e PROS ORGANIZE minals at each desk. The 
The Association of Com club maintains a public
puter Professionals (ACP) is domain software library. pro
a nonprofit. educational duces a monthly newsletter. 
organization designed for and opens its membership 
the mutual benefit of pro to the community. The an
grammers. software devel nual fee is $2 5. Write to the 
opers. hardware designers. Stanford/Palo Alto Users 
consultants. and other pro Group for the IBM PC. POB 
fessionals in the microcom 3738 . Stanford. CA 94 305. 
puter field. The newsletter. (415) 326-7006. 
ACP NEWSS. contains an ex
change of information to e 3000 FILES ON LINE 
promote members· effec New releases. communica
tiveness and career interests. tions. and utilities for Apple. 
Contact Sy Bosworth. ACP. Osborne. IBM PC. Compu
Suite 460. 2 30 Park Ave.. Pro. and 16-bit computers 
New York. NY 10169. (212) are available on a nonprofit 
599-3019 . public-domain. 2 4-hour 

remote CP/M system. The 
e ILLINOIS USERS HELP SiMMS (Silicon Multiple 
The Champaign County Message System) Network 
Computer Club (CCCC) Headquarters runs on a 
meets at 7:30 p.m. on the CompuPro 816 with a 
first Wednesday of every 40-megabyte hard-disk drive. 
month to support new or To register. send a six-digit 
experienced users with com password and $2 5 to SiMMS 
puters ranging from Apple Headquarters. Silicon Valley 
to Zenith. Members benefit Interchange RCP/M Registra
from special-interest groups. tion. POB 5 3 2. Cupertino. 
computer classes. a con- CA 95015. • 

http:Cl~ll98C~ADR!Ql.ts
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PERS N 
PROBLEM? 

UNIX™ and DOS™ At the Same Time! 
Looking at an IBM PC/AT? Happy with DOS but want 
UNIX? Happy with UNIX but want DOS? Want them 
working together? 

Get The Connector!™ 
The Connector is a revolutionary product that allows 

DOS applications to run on the IBM PC/AT or XT 

under VENIX/86 (the first licensed AT&T UNIX 

operating system for the IBM PCs) or PC/IX. That 

means you can add one or more terminals to your AT 

which run programs using multi-user VENIX/86 to 

share the disk and printer. Switch between UNIX and 

DOS at the console with a single command. And run 

more than one task simultaneously. Like running a 

spelling check in the background while you print a 

report and run Lotus 1-2-3™ or dBaseIF'.' 


Get yourself an AT and load it with VENIX. Collect 

your DOS and/or UNIX applications. We'll supply The 

Connector. The right solution to your software per

sonality problems. 


Call for complete details. 


Unisource Software Corp ., Department 4109, 

71 Bent Street, Cambridge, MA 02141 . 

Telex 92-1401/COMPUMART CAM. 

617-491-1264 

Also 
available 
on the 
PC/XTand 
compatibles. 

Getting UNIX Software 
•~~J~!:;~f1':~~~~.Z~~~.~~~~~n~~ft~~~P~:~1~:~~~~cko~1:r~~~°:i~:: 11~~~~~;.:f.~t;;~~r~1~·;,~~a~k~~f~~1~~i~~~~~~~:1~:~;;~, ij~~r,~11~~:ri. Down to Businesstr:adMnark of AshIon. T:;i r ~. 
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SHE'S TEMPORARY. 
THE DAMAGE IS PERMANENT. 


One wrong key. 
The slightest slip. 
And your accounts receivable 

are accounts irretrievable. 
It can happen to you-because 

a leading cause of data loss is 
human error. If you employ people 
and computers, you're vulnerable. 

Unless you backup your data. 
Everyday. 
No matter what. 

The smartest way to do that 
is with a Tallgrass HardFile'" 
Mass Storage System. 

Shown above. /he 20 megabyte Hard File 

with 20 mega byle lapefor $2,995. 


TALLGRASS SELLS MORE 
HARD DISK STORAGE WrTH 
CARTRIDGE TAPE BACKUP 
THAN ANYONE IN THE WORLD. 

Tallgrass took the industry's 
most reliable medium-magnetic 
tape-and perfected a format 
that's become the standard for 
personal computers. 

We used a removable tape 
cartridge to store data out of 
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harm's way. And made two ver
sions. Our 3000 Series HardFiles 
combine tape's accuracy with 
the enormous capacities of hard 
disk, providing 12, 20, 35 or 70 
megabytes storage with a remov
able cartridge tape for backup. 
Our 4060 tape storage system, 
for personal computers with 
hard disks built in, supplies 60 
megabytes of backup capacity. 

Result: the world's best selling TALLGRAss· mass storage systems with the 
most reliable data protection. TECHNOLOGIES 

The only kind to have when COMMITTED TO MEMORYfacing a permanent problem. 
For a free brochure, your Inquiry 344 

nearest dealer, and more ' good reasons to backup, 
call 1-800-228-DISK. Anc 
solve your problems 
permanently. 

HardFile'M and Tallgrass~ arc trademarks of 

Tallgrass Technologies Corporalion. Cl 1984 Tallgrass Technologies. 






B·O·O·K 


THE SECOND SELF: 
COMPUTERS AND THE 
HUMAN SPIRIT 
Sherry 1\Jrkle 
Simon & Schuster 
New York: 1984 
362 pages. S17. 95 

INFORMATION SYSTEMS 
SECURJTY 
Royal P. Fisher 
Prentice-Hall 
Englewood Cliffs. NJ: 1984 
240 pages. $24.95 

MICROPROCESSORS: 
HARDWARE. SOFTWARE. 
AND DESIGN 
APPLICATIONS 
Wunnava V. Subbarao 
Reston Publishing 
Reston. VA: 1984 
500 pages. $29.95 

THE SECOND SELF 
Reviewed by 
Anthony Townsend 

The press has focused 
lately on the novelty of 

computers. telling us what they are. and will be. capable 
of doing. We are told that we will see them with increas
ing frequency in everyday life. and that they will become 
a greater presence in our work and play. Rare. though. is 
the article or study of how computers are changing our 
definition of society. While sociological studies obvious
ly take longer to research and compile than feature ar
ticles. they are no less important to the public's under
standing of computers as a social force. 

In The Second Self: Computers and the Human Spirit. Sherry 
1\Jrkle. a sociologist and psychologist at the Massachusetts 
Institute of Technology. attempts to chronicle the impact 
of computers on humanity. Using six years of data and 
observations. she portrays the computer as an unprece
dented influence on civilization. a tool that can simulate 
the process of the human mind. 

ILLUSTRATED BY JA MES STEINBERG 

Turkle begins by discuss
ing the relationships that 
children form with micro
processor-controlled toys. 
Her discussions of how 
children interact with even 
the most rudimentary elec
tronic toys show insight into 
how the computer is now 
commonplace. as television 
was to a previous genera
tion. 

Using children as an initial 
study group. 1Urkle ex
plored their concepts of 
whether or not machines 
are alive. What is it about 
computers and electronic 
toys that gives them that 
added dimension of life? 
This theme is carried 
through the book as the 
author explores what it 
means for a person to 
"think" and whether a 
machine can be expected 
to perform the same pro
cess or merely mimic it 

1Urkle chronicles the ex
periences of children at a 
private school where they 
have almost unlimited ac

cess to computers. As part of a research project. the 
children learned to use. computers as a method of express
ing themselves. Using these children as case studies. 111rkle 
begins to develop her theory of how people interact with 
computers. classifying how children and adolescents use 
the computer. A distinction is made between "soft" and 
"hard" masters. a description dependent on whether the 
child uses the computer as an artistic tool or as a tech
nological 'shortcut to play and fantasy. 

In the second part of the book. Turkle focuses on how 
people who interact daily with computers view them. She 
writes about personal computer owners. hackers. and peo
ple involved in artificial-intelligence research. Although all 
three groups have diverse reasons for their attachment 
to computers. 1\Jrkle draws parallels among all three. She 

(continued) 
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Apple II, lie, Ill and Apple compatible. 
Unlversal for virtually all standard parallel 
printers. 

• Famous for Graphics (loRes, HIRes, SuperRes) 
(logo Compatible) 

• Terrific for text (even rotates spreadsheets to 
print sidewards) 

One set of commands for all printers. One 
command changes character sizes. Create 
your own printing fonts, alphabets and sym
bols ... bold face. underline, Italics, subscript 
and superscript, HIRes Zooming. 

·pws: 
FREE Utll lty and Demon
stration Software Disk. 
CLEAR, comprehensive 
user documentation. 
PKASO/U ... for all the 
reasons you need an 
Interface. 

Contact ua for a Hat or Authorlzea Dealers near you. 

Interactive Structures, Inc. 
146 Montgomery Avenue 
Bala Cynwyd, PA 19004 
Telephone: (215) 667-1713 

BOOK REVIEWS 


postulates that computers in general hav~ the capacity 
to make human beings think about themselves in a dif
ferent light. This implies a more introspective process 
where the faculty of thought becomes the vehicle for com
paring human reason to the analytical process of a think
ing machine. If a machine can think (and 1l!rkle does not 
imply that this is likely or probable-simply possible). then 
it is logical that the human race may no longer be at the 
top of the evolutionary ladder. Humans could boast the 
dubious distinction of spawning their own successors. 

In the book's final section. "Into a New Age;· the author 
ties together the research and hypotheses of the previous 
sections. She looks at what it may mean to think of a 
human being as a machine. and how this affects the human 
soul. psyche. and spirit in a culture where machines are 
quite often taken for granted. This idea dates from the 
Industrial Revolution. but The Second Self delves into the 
rationale of such an assumption. The advent of psycho
analysis is compared to research in artificial intelligence. 
1llfkle implies that today's computers and tomorrow's ar
tificial intelligence will beget a new science of the mind. 

STUDY IN STYLE 
11.lrkle employs a literary style quite different from the style 
of other sociological volumes. Quotations from her 
research subjects are used extensively. and case studies 
are predominant. She calls her research methods ethno
graphic. or employing descriptive anthropology. In this 
context. the word .means that her research consisted of 
exploring the culture she was studying by being present 
in those groups germane to her work. She uses this par
ticular technique effectively, conveying a real sense of what 
computers-mean to those people involved in their use. 

NEW INTERPRETATIONS 
The second part of the title. Computers and the Human Spirit. 
perhaps tells the most about what Sherry 1llfkle is trying 
to accomplish. Using a unique blend of sociological 
research and psychological insight. she makes you think 
about what it means to think. Is the human thought pro
cess merely a multilevel collection of chemical processors 
and instructions? Can something as complex as emotion 
be reduced to a set series of equations. however complex? 
Turkle demonstrates that even the abstract activity of think
ing about how we think sets us a step beyond a strictly 
logical perception of consciousness. She hints that com
puters may have been created prior to a clear understand
ing of the possible implications. 

1lJrkle frequently refers to Douglas R. Hofstadter's Godel. 
Escher. Bach: An Eternal Golden Braid (Random House. 1980) 
in formulating her hypotheses on how computers in
fluence and interact with humans. Hofstadter's explana
tions of esoteric logic have met with wide acceptance 
among artificial-intelligence experimenters as a kind of 
symbol that even the most logical proof can be clouded 
in illogical ramifications. Using the culture of computers 
and the people involved with them as vignettes of a larger 
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QUALITY PARTS AT DISCOUNT PRICES! 
BOOK REVIEWS KEV ASSEMBLY SOLID STATE 

RELAYS~·-

picture. Turkle attempts to reconcile the image of the com
puter as bound by rules with a freewheeling image of the 
mind that knows no boundaries. She uses paradox. as 
Hofstadter does. to stimulate the reader to think that just 
because an item can be taken for granted does not mean 
that item is without deeper meaning. 

A NEW DISCIPLINE 
Tfre Second Self: Computers and tfre Human Spirit is a book with
out boundaries. Combining her expertise as sociologist 
and psychologist. Turkle has created an excursion into 
thought. a fundamental function of the human race. 
Authors who use such abstract and undefined parameters 
in writing usually end up with readers as lost as they were 
at the start. But Turkle's skill makes it otherwise. Although 
dealing with subjects as hard to quantify as computers 
and the human spirit. she does not allow herself to lose 
sight of the fact that without rational. progressive thought. 
nebulous concepts become just so much babble. 

Because Turkle is a professor in the Science. lechnology. 
and Society Program at MIT this work may well be the 
vanguard of a growing branch of science. This young 
discipline is vital for perspective as computers become 
more a part of the fabric of human culture. A better 
understanding of what it means to be human is only one 
result of further research into this area. Sociologists. 
psychologists. and philosophers can benefit from examina
tion of the principles put forth by Turkle. 

Tfre Second Self is not a book to be read lightly. It requires 
you to think and respond to its concepts. to postulate what 
it is that your mind does and how that process is changed 
by. and is similar to. the electronic parts of machine in
telligence. l recommend Turkle's book to anyone who 
wants a better understanding of themselves and the 
culture in which they live. 

Anthony Townsend (Box 7603. Cfrarlottesville. VA 22906) is an 
independent microcomputer consultant and software evaluator. 

INFORMATION SYSTEMS SECURITY 
Reviewed by Annette Hinshaw 

Royal Fisher in Information Systems Security outlines pro
cedures for managers to discover potential danger 

spots (exposures) in information systems. develop 
numerical values for each exposure. and decide which 
security actions are most cost-beneficial. Examples. work
sheets. and charts support straightforward. easy-to-under
stand explanations of data-security principles. While Fisher 
uses a mainframe envjronment as the matrix for his discus
sion. his techniques can be profitably used by anyone who 
has information to secure. . 

Fisher sets out to show managers that data security is 
a basic business concern. and one that belongs to man
agement as a whole rather than just to managers of data 

(continued) 

2 AMP ,:;;; -

RATm 
CONTROL- 2 . 8-l 8VQC 
LOA0-!20VAC 2 AMPS 

T.T.L. COMPATIBL E. 
SIZE: lu1i~ x *- x 1~ HIGH 

$3.SO EACH IO FOR $32.00 

EDGE 
CONNECTORS 

6VOC . TTL 42*::::~:::!!~ 
COMPAT IBLE 

$1.00 EACH 22/44 ~~N\~g~~O PLATEO 

IOFOR$9.00 .!56CONTACT SPACING . 

$2.00 EACH IO FOR $1B.OO 

SSTATION 

NON-INTERLOCKING 

SAME AS ABOVE. EXCEPT 
EACH SWITCH OPERATE~ 


INDEPENDENTLY 

$2.50 EACH 
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100% FLAWLESS 

COPIES .. . 


• • . FAST! 

No need to tie up your valuable computer to duplicate 

diskettes ... when VICTORY can provide you with a 
duplicator that will do the job flawlessly, and much 
faster. One button operation automatically formats, 
duplicates and verifies up to 8 diskette copies at the 
same time. 

VICTORY can supply you with literally dozens of 
standardized formats to match the protocol of virtually 
any current computer. In addi
tion, built-in utilities enable 
you to read or devise any for
mat you may require. If that's 
not enough, VICTORY can 
help you with unusual or 
unique formatting, serializing 
or copy-protecting problems. 

VICTORY duplicators are 

designed to be reliable. Each 

of the copy drives has a 

separate controller to increase 

copying throughput and 

ensure maximum uptime. 

VICTORY Duplicators use 

industry proven drives com

bined with 100% digital tech

nology . . . there are no 

analog circuits to slowly drift 

out of tolerance. 


Let us help free you from 

your disk-duplicating bottle

neck at a surprisingly 

attractive price. Write or call: 

VICTORY ENTERPRISES 

TECHNOIDGY, INC., 8910 

Research Blvd., Suite 82, 

Austin, Texas 78758
(512) 450-0801. 

Victory Enterprises

Technology, Inc. 


BOOK REVIEWS 

processing. The author broadens the field of concern. In 
addition to data theft or modification by intruders. 
managers should also consider data corruption by error 
a breach of information security. Fisher also emphasizes 
a need for tested plans to recover vital data that could 
be lost in disasters such as fire and flood. 

Computer security is only one of the information
security issues the author addresses. A businessperson 
whose vital data is mostly on paper can utilize the systems 
proposed in this book as readily as someone working in 
a large data-processing center. 

Fisher defines data security as "the protection of data 
from unauthorized disclosure. modification and/or destruction 
whether accidental or intentional:· He develops this defini
tion into a classification system for types of exposures. 
This classification is the first of many practical tools sug
gested by the author for analyzing potential data-security 
problems. 

THE PROCEDURE 
The first step in developing an effective information
security system is to draw a flowchart of the data life cy
cle. In a payroll application. for example. data is generated 
from workers' time cards. which are physically moved 
checked. and entered into the data system. The data com
pletes the cycle when the workers receive their paychecks. 
Every data-transfer point from time card to paycheck is 
a potential source of disclosure of privileged information. 
error. or fraud. 

With a complete flowchart. a manager can divide infor
mation security into manageable chunks called control 
points. which can then be handled as separate entities. 
Fisher's systems are not precise because they do not at
tempt to map real-world interactions between the 
modules. However. the complexity of such interactions can 
easily obscure system analysis. What Fisher's procedures 
lose in precision they make up for in manageability. The 
author points out this and other limits in his procedures. 
which are meant to guide decisions rather than dictate 
action. 

Building information security begins with an analysis of 
the risks at each control point in the data life cycle. the 
author says. Considering each type of security exposure 
(accidental or intentional data disclosure. change. or loss). 
the analyst identifies the specific exposures for each data
transfer area. He completes a worksheet for each control 
point and summarizes the risks on another form that maps 
the data-security system and highlights the greatest risks 
to information security. Fisher has designed formats for 
these worksheets. 

In a brief chapter. "Limiting Risk." the author reviews 
a few commonsense. inexpensive ways to improve data 
security. Fisher shows that careful data-handling pro
cedures in the hands of cooperative employees can 
eliminate as many potential risks as can elaborate. expen
sive security designs. Fisher places this chapter between 

(continued) 
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You don't need a computer 

to talk to another computer. 


DISPLAY (VP3012D). High 

performance, 12" diagonal, 

non-glare, green phosphorous -- 

screen. 

RESIDENT MENUS. User-friendly 
terminal set-up and 
phone directory maintenance. 

APT VP5801, 1200 baud modem 
APT VP4801, 300 baud modem 

VIDEO OUTPUT. Selectable 80 
or 40 characters x 24 lines 
on standard monitor. 

TV OUTPUT. Displays 
40 characters x 24 lines 
on Ch. 3/Ch. 4 of standard TV set. 

MEMORY BACKUP. Minimum 
48-hour storage of directory, log
on and other parameters without 
plug-in power. No batteries 
required. 

/ 
_..........FUNCTION KEYS. User 


...........- programmable or 

downloadable 

from host computer. 


The RCA APT (All-Purpose Terminal). 

Now with built-in 1200 baud modem for greatly 

expanded data communications capabilities. 

For business, professional and personal 

data communications, you'll find more user
friendly features and greater communications 
capabilities in the RCA APT than in other termi
nals selling for up to three times the price. 

The new APT terminals are ideally suited 
to multi-data base time sharing by telephone 
line, and dedicated, direct computer-connected 
applications. They feature menu-controlled 
operation and a programmable "personality" to 
match specific communications requirements 
for your data bases. 

A single keypress can dial a stored 
number, send the log-on sequence to the host 
computer, and return terminal control to the 
user. Password protection prevents unauthor-

OTHER FEATURES 
RS232C port for direct computer connections at 
data rates to 9600 baud, or for connecting high 
speed modems and otheraccessories. Parallel 
printer port for hard copy. Numeric keypad can dial 
phone numbers not in terminal directory. Built-in 
speaker with adjustable volume control for audio 
monitoring of phone line. Automatic screen blank· 

ized access to designated numbers. APT 
can also be used as an autodialer for voice 
communications. 

The APT VP5801 terminal with 1200 baud 
modem lists for $798. The APT VP4801 termi
nal with 300 baud modem I ists for $498. The 
data display monitor alone (VP3012D) is 
$199 list. · 

Quite simply, matching features with price, 
there are no other professional quality terminals 
available today that can do as much at such 
low cost. 

For more information-or to order-call 
800-722-0094. In Penna., call 717-295-6922. 
Or write for fully descriptive brochure to RCA 
Data Communications Products, New Holland 
Avenue, Lancaster, PA 17604. OEM and dealer 
pricing available. 

The RCA APT. Expansive. Not expensive. 

RCll 
ing to reduce possibility of burn. Briefcase size: 17" Data Communications 
x 7" x 2". Weight: under 4 lbs. Products 
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High performance to cost ratio... 

Programming Chips? 

Projects ~irofi~ with ~t hardware /9'.>ftware from GrEK. 

MODEL 7956 ................. . 
 MODEL 7228 - $599 

(with RS232 option) .... $1099. 
 •
This model has all the features

MODEL 7956 (stand alone) $ 979. of Model 7128, plus Intelligent
GTEK's outstanding Gang Pro Programming Algorithims. It 

grammer with intelligent supports the newest devices
algorithm can copy 8 EPROMS at available through 512Kbits; pro
a time! This unit is used in a pro· grams 6x as fast. as .stan.dardl
duction environment when pro algorithims. Programs the 2764 in 
i:ramming a large number of chips one minute! Supparts Intel 2764A 
1s required. It will program all & 27128A chips. 8 uppOrL 91
popular chips on the market Tektronics, Intel, Motorola and 
through the 27512 EPROMS. It other formats. 
also supports the Intel 2764A & 
27128Achips. It will also program 
single chip processors. 

EPROM&PAL 

PROGRAMMERS 
-'IhH! fmturm are sUiManl from GTEK

~tible with aD RS232 slriaJ inhrlaE pcKtB • Auto select. beud rate • With <r witlnlt hand
shaking • Bidire:iliml xmxnff • ClS'IJl'R ~ • Ii-I iEJ <Xl•lpBtible ROMS • NO(B' 

!Dmlity modue • 1nlEI. Mmnila. MCS86 He. ftnnata • ~t facility f<r 16 bit de ta petho • 
&ad. p<igrmn. ftnnatud list animands • lntaruptdmm - prtW1UJ1 ard VHify reel time while 
9'Rtingdata • ~ '"1igle byte.. block. <rwhae EPROM • Intaligmt ~ dNBn bed 
and\:r ~ EPROM • V,.;fy ~ ard amime animands • Busy light•~ with 
Tuirtool mo in.<etim bre lnht ard intpgml 120 VAC PCJM!" 1240 VAC'50Hz aVBilahlel • 

MODEL 7324 - $1199 · MODEL 7128 - $429•This unit has a built·in compiler. This model has the highest 
The Model 7324 programs all performance-to-price-ratio of any 
MMI. National and TI 20 and 24 unit. This is GTEK'.s most popular 
pin PALs. Has non·volatile unit! It supports the newest 
memory. It operates stand alone devices available through 
or via RS232. 256Kbits. 

MODEL 7316 Pal Programmer .......... . ..... . ... . . . ...... . $ 599 
Programs Series 20 PALs. Built-in PALA3M compiler. 

DEVICES SUPPORTED 
byGTEK's EPROM ~ 

~ NMOS CMOS EEPROM ~ 
2758 2764A 2508 68764 27Cl6 5213 12816A 8748 8741H 
2716 27128 2516 8755 27Cl6H 5213H 12817A 8748H 8744 
2732 27128A 2532 5133 27C32H 52Bl3 8749H 8751 
2732A 27256 2564 5143 27C64 X2816 8741 68705 
2764 27512 68766 27C256 48016 8742H 

UTILITY PACKAGES 
GTEK's PGX Utility Packages will allow you to 9pecify a range of addresses to 

send to the programmer. verify erasure and/or set the EPROMl ty.'P"· The PGX Utili· 
ty Package indudes GHEX, a utility used to generate an Intel HEX file. 

PALX Utility Package - for use with GTE.K's Pal Programmers - allows 
transfer of PALASM"' source file or ASCII HEX object code file. 

Both utility packages are available for CPM."' MSDOS,°' PCDOS."' ISIS"' and 
TRSDOS"' operating systems. Call for pricing. 

A VOCET CROSS ASSEMBLERS 
These assemblers are available to handle the8748, 8751, ZB. 6502, 68X and other 

micror,rocessors. They are available for CPM and MSDOS computers. When order
ing, p ease specify processor and computer types. 

ACCESSORIES 
Model 7128-Ll. L2. L2A . ... . . . XASM (for MSDOS) . ..... .... .. $250. 
......... ... .. IOEM Quantity) $259. UN Eraser DE·4 ... . . . . . ... . . . $ 80. 
Model 7128-24 .. ......... .... $329. RS232 Cables . . . . . . . . . . . . . . . . . . $ 30. 
Cross Assemblers . . . . . . . $200. 8751 Adapter . . . . . . . . . . • . . . . . . . i174, 

8755 Adapter . . ... . . ....... ... . $135.. 

PGX Utilities . .. Call for pricing 48 F'•mily Adapter ........ .. .. . . $ 98. 

PALX . ... . .. . . . Call for pricing 68705 Progranuner . . . . . . . . . . . . . $299. 


Development Hardware'Software 
P.O. Box 289, Waveland, MS 39576 
601/467-8048OtEK
, INC. 

GTEK. PALASM. CPM. MSDOS. PCDOS, ISIS, and TRSDOS 
are all registered trademarks. 
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"Identifying Exposures" and "Risk Analysis:· I can't help 
but wonder if the chapter is meant to reassure those 
managers who are shocked at the number of exposures 
in their systems and concerned about the cost of 
correction. 

The goals of risk assessment are to rank security ex
posures and assign numbers (costs per possible loss. 
estimated number of events) to identified data-security 
exposures. Fisher presents two methods for evaluating a 
potential loss. neither of which requires special math skills. 
He outlines the advantages and limits of each. The results 
of risk analysis are mapped on a grid that distributes ex
posures by type and potential loss. 

The author's insistence that problems can be reduced 
to numbers and compared more or less objectively is one 
of the strongest points in his system for handling infor
mation security. Every action he recommends is rooted 
in realities. He never lets managers lose sight of the fact 
that breaches of data security are potentially losses. but 
he emphasizes that correction of such breaches should 
not cost more than the potential losses. He provides rules 
of thumb for getting numbers. evaluating the validity of 
the numbers. and making decisions based on the numbers 
throughout his process. 

Fisher does not discuss specific hardware or software 
control systems. Rather. he divides controls into preven
tive. detective. and corrective types and discusses the 
philosophy of control. However. his approach is not at all 
abstract he provides concrete examples on each point. 
His examples are so successful that many people may read 
this part of the book and not realize they have absorbed 
principles instead of facts. 

In an extensive table. Fisher analyzes data-security 
features available in IBM products. The reader can extract 
a checklist of possible security controls from this table. 
Appendix C is an effective checklist that defines applica
tion controls. 

The book addresses the making of cost-effective deci
sions for installing controls. The major factors in the pro
cess. the author says. include estimated potential loss from 
an exposure. estimated cost of proposed controls to pre
vent the loss. and estimated probability of the success 
of those controls. Fisher provides formulas for using these 
factors to determine "return on investment" for proposed 
controls. Filling out the selection worksheet for all the ex
posures in a system gives managers numbers for deciding 
to install or redesign controls or to accept a given risk as 
too costly to correct. 

In two chapters. Fisher explains a highly detailed analysis 
and selection process that should cover even the largest 
computer system. For readers who need just a fast assess
ment of their security system. the author outlines an ab
breviated approach. He assumes that the reader under
stands the concepts of previous chapters. This version uses 
a worksheet for each control point and for each like\'; ex
posure type at that control point. An analyst fills out the 

(wntinued) 



When all else 

faiJs. 


Most diskettes are pretty good. 
And some of the time that's good enough. 
But next time you throw away one that won't 

format or you lose the cash flow analysis you've 
been working on for weeks, make a mental note to 
try a box of Dysan diskettes. 

They're better. 
So much better, in fact, that major computer 

manufacturers put their names on our diskettes 
and sell them as their own. 

Without fear of failure. 
You see, we make our diskettes better with 

advanced manufacturing processes that our 
competitors have yet to figure out. 

And we test them. 
Almost to the point of absurdity. 
Dysan diskettes are inspected almost a hundred 

times as they come down the line. They're tested 
to performance levels way beyond industry 
standards. And each one is certified to be 100 
percent error free. 

Then our corporate quality assurance fanatics 
come along and check them all over again. For all 

D y.:..;111 is ;1 regisltred tr.idemark of Dysan Curpor.uion. © 1984 , Dysan Corpor:uion 
PFS:®is a rrgi:m:rccJ tr.1.<lemark of Sofnvart'.' Publishing Corporation. 

the same things. Plus some things only they 
understand. 

When we're done, you get exactly what you 
wanted in the first place. Diskettes that will record 
and retain all your data all the time. 

We don't expect you to keep all that in your 
mental note, but we would like you to remember 
your last diskette failure. 

And when your computer products dealer 
offers you another box of pretty good diskettes, 
tell him you 're ready for something better. 

Dysan. 
Call toll free for the name of the Dysan dealer 

nearest you. (800) 551-9000. 
Dysan Corporation, 5 201 Patrick Henry 

Drive, P.O. Box 58053, Santa Clara, CA 95050, 
(408) 988-3472. 

Dysan· 

Somebody has to be better 

than everybody else. 
Inquiry 12 2 
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$729 

ink jet, IBM color compatible._$985 

NEC Spinwriters 2050, 3550, 8850._ 
DIABLO 630/630£CS._$1395/$1795 
C-ITOH Starwriter, (40cps), Printmaste1; 

$950/$1299 
We carry a full range of form handling options. 

TANDON TM 100-2, DD/DS, 360K.__$185 
112 HEIGHT DISK DRIVES From SHUGART, 

$119 

Micro Mart carries all the major brands. 

Start @ $845 

$169 

TECMAR Graphics Master, HiRescolor&mono 
supports Lotus. $459 
QUADRAM QUADCOLOR I & II, color cards._ 
PARADISE SYSTEM Multi-di>play or Modular 
Graphics Cards, color & mono, par. 
port. Starting @ $299 

Software 
Accounting 

SORCIM/IUS Complete line including windows._ 
BPI ACCOUNTING Complete line.._ ___ 

Spreadsheets & Integrated Packages 
ASHTON-TATEFramework. $345 

LOTUS Symphony and Lotus.____ 
MICROSOFT MultiPlan, w/templates._ 

MOBS Knowledge Man.____ _ 
SORCIM SuperCalc 3, Vers. 2.0__ 

SPI Open Acce.1:1". __:--:-:.,.,...,.--
Enhancements & Utilities 

SOFfCRAFf Fancy Font.__ 
FOX &GELLER Complete line 

ofenhancements for dBase ll, 
Ill& Rbase 4000. 

NORTON Utilities.__$65 
ROSESOFf ProKey 

3.0. $89 

When you can't stop by your local Micro Mart Store, call us direct. Dot Matrix 
EPSON FX801100. __OlmEnSONLY 
EPSON RX80/100.__ 

EPSON JX80,color printer.. 
OKIDATA92&93, ML84, 
(200cps.), w/opt. IBM1-800-241-8149 EPSON LQ1500._ 

At Micro Mart, we've got our 
finger on the pulse of the microcomputer 
industry. And, from our retail stores to 
our telemarketing divisions, we're in 
touch with the very latest developments, 
the newest products and the cutting edge 
of expert advice. 

When you need the right product at 
the right price, remember the sales, 
service and support our local store 
experts and national distribution center 
can give you. 

So if you can't drop by your local 
Micro Mart Store, let us point you in the 
right direction. Ask for your best price 
and expert advice. 

AT&T Personal Computer. Innovative 
hardware for a wide range of business 
applications. 

128 K expandable to 640K, 2-360K, 
DS/DD Disk Drives, Monochrome 
Display, IBM Compatible___Special 

introductory price. 

LEADING EDGEColor PC, 256K, 2-360K 
DS/DD Disk Drives, Amdek Color 600._$1995 
MINDSET Personal Computer, 256K, 2-360K 
DS/DD Disk Drives, W /Mindset Mouse._$1795 

Networking/Protocol
Conversion 
SNA &BISYNC 3780, 5251, 3274, 3278._ _ _ 
PC TURBO 186 by ORCHID, 80186coprocessor 
board. $829 
IRMA/IRMALINE Replaces 3278's 
w/PC's. $899/$1099 
IRMAGRAPH Upgrades IRMA to 3278 graphics 
capability.._____________ 
IRMAPRINT Enhances IRMA graphics.___ 
PCnet By ORCHID, complete line._Start @$299 
BLUELYNX525/ Mod 12&3276Emulators by
TECHLAND ..________ ___ 
SANTACLARA PC Terminal______ 

Printers &Plotters 
Thousands in stock. 

HOUSTON INSTRUMENTS Plotters and 

Digitizers. 


PROMS, Pacemark 2410, 
(350cps)._ _ ___ 

TOSHIBA P-1351 & 1340.. _ 
DATAPRODUCTS 
PRISM8050 Colo1; 
132col.,200 
cps. $1295 
STAR MICRONICS 
Complete line.___ 
TEXAS INSTRUMENTS 
855. 

NEC Pinwriters, P2 & P3, 180 

cps. _ 

l))AllLO C-Serie.s C-150. Color 


Letter Quality 

(55 cps). 

Floppy Disk Drives 

TEAC. PC, Xf &ATcompatible. 

Hard Discs 

If you don't see it-ask for it. 
PEACHTREE PERIPHERALS 
P-10, 20& 50, auto boot, int. & 
ext. 
SYSGEN 10&20Meg 
w/streamer tape._$2395/$2795 
SYSGEN Image & Quickfile, 
streamer tape back-up for 
your IBM XT & AT.__ 
BERNOULLI 
TECHNOLOGY Hard Disc 
Subsystems.___$2895 
MAYNARD Complete 
line of hard disc 
subsystems._---,--,-- 
EMERALD Hard disc 
drives w/back-up.__ 

Chips 
INT EL8087 High speed 

coproc. 

64K RAMCHIPS.__$35/64K 

256KRAMCHIPS._____ 


Multifunction Boards 
We have a complete line of multifunction 

bds. compatible with the Portable, AT, XT, & Jr. 

SIX PAK64-384K, multifunc.______ 

MEGAPLUS 64-512K, max. 8 func.___ 

1/0 PLUS Ser., Clk., Splr., Ramdisk, opt. 2nd! 

Ser., Par. &Game·-----...,.-,,--- 

QUADRAM QUADBOARD, 64-}841<, 

multifunc 

TECMAR CAPTAIN, 64-384K, multifunc._$249 

TALLTREEJ-RAMJ/, 0-512K, w/software. 

TALLTREEJ-RAM//X, 0-512K, 

w/software. 

MICROLOG BABYBLUE II, 64-256K, Z80 

coproc., +software._______ 

ORCHID PCBlossom, 64-384K, w/opt. PCner 

Piggy-Back. 


MAYNARD Complete line._____ _ _ 

Graphic Cards 
STB Graphics Plus If, color&mono, w/par. port 
& software. $369 
HERCULES Mono & color graphics cards support 
Lotus.==-=-=-=-==-,,.--------.,--.,....,. 
PLANTRONICS C o/orP/11s + , HiRescolorbd. , 
par. port w/software._____-,--___ 

Atlanta, New Orleans, Nashville, Miami, Tampa, Orlando. 
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• nee. 
Service &Repairs 
*On-Site-We have hundreds of service 

locations nationally. 
*Depot-Our National Service Center is 

one of the fastest in the US. 
*We have-A wide variety of services 

available. Just call us. 

CENTRAL POINT SOFTWARE 
Copy IIPC. $35 
ATI Training. $55 
SOFTSTYLESet FX +and Printworh Printer 
control packages.___________ 
SIDEWAYS Inverts printout $45 
BORLAND Sidekick. . $39 
LIVING VlDEOTEXTThink Tank ..____ 

Compi ers & Language Tools 
L~TTICEC-Compilers. $299 
MICROSOFT Complete line.._ _____,_ _ _ 
WORDTECH The dBase compiler._ ____ 
DIGITAL RESEARCH Complete line.____ 
BORLAND Turbo Pascal, Turbo Toolbox 
and more. $39/each 

Graphics & CAD 
ZsoftPCPaint Brush, mouse driven graphics._$95 
DECISION RFSOURCES 
ChartMoster/ Sign-Masterpkgs ..______ 
AVTODESJ<AutoCAD. Complete line. Start@ 

$745 
ENERTRONICS Energraphics,graphics & CAD 
package..______________ 
MICROPROChartStar.________ 

Microsoft Mouse. Bus or serial 
mechanical mouse, comes with Mouse 
Menu software. Works with WORD and 
other popular software $159 

PC Mouse.from Mouse Systems. Serial 
optical 3-button mouse with Pop-Uprn 
Menus and PC Paint software. 
Preconfigured for all the most popular 
software. $159 

MICROSOFT Chart._ ________ 
DIGITAL RESEARCH Presentation Master._ 

Communications 
MICROSTUF CROSSTALKXVI. $99 
HAYFSSMARTCOMII._______ 

Word Processors 
MULTIMATE w/Spelling checker &tutorial.$259 
SAMNA Ill, wd. processor._______ _ 
MICROSOFT Word, w/orw/out mouse.___ 
LIFETREE Volk-,writerDefuxe._____ _ 
MICROPRO WordStar Pro Pack& 
Series2000. $245 
SSI WordPerject..--,---------
WORDMARC Wordmarc.~-~----

Office & ProjectPlanni:ng 
Call for our Tax and Tax Planning packages. 
HARVARD Harvard Project Manager. __$249 
llJS Easy SalesPro.__________ 
MICROSOFT Project._________ 

Data Base Managers 
MICRORIM 4000or 6000, Report Writer &Clout 
options.______________ 

GMS SYSTEMS Power-base.______ 
WARNER SOFTWARE The dok organizer__ 
ASHTON-TATEdBasel/&lll.______ 
MICROSTUF lnfoscope.________ 

Modems 
HAYESSmartmodem300, 1200, & 
1200B. $199/$469/$329 
RIXON 1200-4800 BAUD sync. & async. models._ 
ANCHOR AUTOMATION Signalman Mark 
XII. $259 
VEN-TEL !200BAUD HalfCardforthe IBM 
Portable&XT.___________ _ 
POPCOM Popcom, int. andlext. w/voice& data 
comm._,,,..------------
Miscellaneous 
Hardware 

©Copyright Micro Mart 1984. 
Technology Corporate Campus 
3159 Campus Drive 
Norcross, Georgia 30071 

~t~i;~~~~:i~k~:~: & (404)
OS/DD, 7 yr. war._$19/10 
KEYTRONICS 5150& 5151. 
Keyboards~----
LQ SHEET FEEDERS Sheet feeders.____ 
CURTIS Accessories._________ 
HAYES Mach II& Mac/I Illjoysticks.____ 
PENCEPT Penpad, software avail.__$775 
TOUCHSTONETECHNOLOGY 
Touchstone I. Ten key pad wI cursor 
control.__________-.,.,.
QUADRAM MJCROFAZER, print buffer. 
8- I28K.________-,-__ 
TRIPPELITE Back up power supply 
200-lOOOwatts, and ISOBAR surge 
protectors, 4 & 8 plug. 
Mo itors &CRT's 
PGS MAX 12, amber, 720h x 350v..____ 
PGSSR-12, 690hx480v, w/dualscamd~
PGSHX-12, 690Dot RGB.______ 
QUADRAM QUADCHROME, 690 Dot 
RGB. $439 
AMDEK COLOR 300, 500, 600, 700, 710, 725, 
new complete line of HiRes RGB 's w/new low 
prices._______________ 

AMDEK 300A /300G. composite 
monitors. $139/$129 
AMDEK310A, amber w/3 yr. war~---
WYSE Terminals, 100, 75, 50, entire line in stock._ 

YOUR PERSONALBLUECHIP CARD 

~~lfl-1 9 
1234 567 890 123 

Micro Mart has financing options 
available. Ask for a Micro Marl 
Blue Chip Credit Card application 
today. 

- 
----

\BM is a registered trademark of International Uusincss Machines Corporation. AT&T, Leading Edge, Mindset, Microsort. Mouse Systems and their producls, rcspcctivcly,arctradcmarks 
of AT&T lnformationSystcms, Leading Edge Products In c., Mindset Corporation, Microsoft Corporation and Mouse Systems Corporation. All Prices arc subject to change wilhout notice. 

Ft. Lauderdale, Louisville, Tyson's Corner, Rockville, Pittsburgh. 
lnquiry 230 

& Accessories For information or the store location nearest you, call 

449-8089 


America's PC Specialist.--- ----·-
~~~ ~ ~-~~ -
-- -----_,__ -

------TM- 
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HARMONY VIDEO & COMPUTERS 
2357 CONEY ISLAND AVE.BROOKLYN. NY 11223 


TO ORDER CALL TOLL FREE 

800 VIDE084 OR 718·627·1000 OR 800·441·1144 


APPLE2C 
$1299.95 

IBM PC W/ORIVE 
$869.95 

OKIDATA92 GEMINI 10X wlf 
$356.95 $229.95 

" PRINTER SPECIALS" 
Okldata92 356 Radix 15 575 Panasonic KXP 1091 259 

Okldata93 559 Radix 10 489 Panasonic KXP 1090 204 

Epson RXBO FT 291 Powertype 296 Silver Reed EXP 550 389 

Epson RXBO 237 Oaisywrlter 789 Silver Reed EXP 500 292 

Epson AX100 395 Brother HRIS 345 Silver Reed EXP 770 759 

Eps on Fx80 399 Brother HR25 579 Nee 3550 1334 

Epson FXtOO 598 Brother HR35 794 Nee 2050 659 

Epson LOI 500 1118 Keyboard 129 Olympla RO 319 

T o shiba 1351 1229 Riteman Blue + 279 Nee 7730 1674 

Delta to 338 Olablo620API 699 Nee 7715 1674 

Delta 15 464 Mannesman Spir it 80 237 OKl84 648 

Gemini 10X 229 Mannesman 160L 539 Panasonic KXP 1093 578 

Gemini 15X 339 Jukl6t00 364 Panasonic KXP 1092 389 


WOW! 

IBM MONITORS ATARI 


PC w/Drive 1299 Amdek 300Green 114 BOO XL 114 

PCXT 2499 Amdek300 Amber 124 1027 Printer 169 

Portable 1799 310 Amber 139 1050Drive 159 

PC Jr. 459 Color300 229 Indus. Drive 279 

Color Card 189 Color 500 
 324 

IBM Monitor (GAN) 244 Color600 384 

Hercules Graphic Color700 489 


Mas ter 329 Co lor710 529 

T ecmar Captain 64K 279 Zenilh Green 74 
 APPLE 

2E w /Disk Drive 859
AST Six Pack 239 Ta Kan 210 209 

Macintosh 1689
Tallgrass 20 Meg 2399 

Apple 2C 869
Quad Bo ard 224 

lmagewriter 486
P&{11dln 254 

Addi. Drives from S99Hercules 164 


Keytronics 159 

SANYO 

550 S .S. 648 

550 D.S. 659 MODEMS 


COMMODORE 555 D.S. 949 Hayes 1200 444 

Commodore 64 189 CRT30 99 Hayes 12008 389 

1541 Disk Drive 204 Haye s300 169 

1702 Monito r 208 Micromodem 2E 214 

MPSB01 Printer 179 800·441 ·1144 Access 123 374 

1526 Pr inter 215 Novalion J-cat 95 


256K Ram, II-Floppy drives, 
Monitor, Paraltel P.ort, 
256K Ram, Color card, 

10 Meg. hard drive, 
Mono card, Monitor, DOSDQS 

$2795$1995 
call for complete detailscall for other onfigurations 

Printers Modems 
Brotlier HR-15 .. .. . . $365.00 Hayes 1200 .... . ... $445.00 
Epson FX-80 ...... . . 399.00 Hayes 12008 . . ... . . . 369.00 
Juki 6100 . .... . .. .. . 399.00 Pro·Mo.dem .. . . .. . . . 31 o.oo 
Software Accessories 
d8ase Ill ..... .. .. .. . 399.00 AST Six Pak Plus . .. •. 249.00 
PFS: Write ......... . . 84.00 Teac55B .... • . .• .• . 179.00 
Lotus 1 ·2·3 . . . . ..... 299.00 10Meg. lnternal drlve 750.00 

Call for pricing on our complete l ine 
of fine computing p roducts 

YOU CAN'T BUY COMPUTERS FOR LESS 
(619) 579-2730 (800) 782-4242 (CA only ) 

3155 Avocado Blvd., 5Uilc 140•H7 La Mesa, California 9!1041 

8
-

Prices subject to change without notice. 
Prices reflect 2 1 /'no cash discount • Cuant1lles. Limited • 

IBM F! C~ 
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sheets and evaluates the degree of control for that ex
posure on a 0-4 scale. A summary sheet uses these 
grades to map strong and weak points in the system and 
to average a grade for security control in the system as 
a whole. 

Almost half of Information Systems Security is appendix. The 
author reprints questionnaires and guidelines on 
information-system security from IBM and other com
panies. The appendixes demonstrate that Fisher's ideas 
are not original. His contribution is that he gives managers 
practical methods for assessing risk. evaluating controls. 
and making decisions on new controls for data securi ty. 
The appendixes are valuable in light of Fisher's methodical 
approach to dealing with security systems. Once a 
manager absorbs Fisher's methods. these appendixes 
become intermediate readings for further study. 

Information Systems Security is not exci t ing or original. but 
it is competent and readable for managers who are not 
computer people. Fisher presents a "can-do" framework 
for a comprehensive introduction to the principles of 
developing information security. Managers will still have 
to determine specific control solutions for their informa
tion systems. but they can do so from solid points of 
departure and with methods they can translate into ef
fective data-security decisions. 

Annette Hinsliaw (POB 58063 5. Tulsa. OK 7 4158) is a freelance 

teclinical writer. 


MICROPROCESSORS: 
HARDWARE. SOFTWARE. AND DESIGN APPLICATIONS 
Reviewed by Alan Finger 

Given the importance of microprocessor courses in 
today's engineering curriculum. it is natural that many 

textbooks have been written on the subject. Microprocessors: 
Hardware. Software. and Design Applications is one example. Its 
intent is to introduce junior and senior engineering 
students to the fundamentals of modern microprocessors 
and the microcomputer systems and software built around 
them. Wunnava Subbarao is an associate professor at 
Florida International University and has based this text 
on his courses there. He examines five well-known micro
processors and illustrates their applications with student 
projects. This practical approach is well suited to 
motivating students as well as giving them a hint as to 
what awaits them in the Real Wor ld. 

Subbarao begins with an introduction to the general 
concepts of microprocessors. Other chapters are split into 
two sections on each device: Intel's 8085. Motorola's 6800. 
MOS lechnology's 6502. Zilog's Z80. and RCAs 1802 . The 
first section on each chip describes the processor and. 
except for the Z80. a commercial single-board " training" 
microcomputer using the device. In the second section. 
the author details several practical applications developed 

(continued) 
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t Cdid for Programming 

MWC86 gets yo 
ning faster and use 
than any other comp 
Then csd, Mark Willi 
C Source Debugger, help 
faster. That's The C Progra 
tern from Mark Williams Compa 

MWC86 

s has done for CProgramming 

"Ofall the compilers reviewed, MWC86 
would be my first choice for product 
development. It compiles quickly, pro 
duces superior error messages, and 
enerates quick, compact object 

library is small and fast 
the industry st 

not content to 

MWC86 is the most highly optimized 
C compiler available anywhere for the 
DOS and 8086 environment. The bench
marks prove it! They show MWC86 is 
unmatched in speed and code density. 

MWC86 supports large and small 
models of compilation, the 8087 math 
coprocessor and DOS 2.0 pathnames. 
The compiler features common code 
elimination, peephole optimization and 
register variables. It includes the most 
complete libraries. Unlike its competi
tion, MWC86 supports the full C lan
guage including recent extensions such 
as the Berkeley structure rules, voids, 
enumerated data types, UNIX* 1/0 calls 
and structure assignments. 

Quality is why Intel, DEC and Wang 
chose to distribute MWC86. These in
dustry leaders looked and compared 
and found Mark Williams to be best. 

User Friendly 

MWC86 is the easiest to use of all 
compilers. One command runs all 
phases from pre-processor to assembler 
and linker. MWC86 eliminates the need 
to search for error messages in the back 

· of a manual. All error messages appear 
on the screen in English. 

A recent review of MWC86 in 
PC HUrld, June, 1984, summed it up: 

•unix is a Trademark of Bell Laboratories. 

Inquiry 217 

• Large Model 
•Small Model 
Size in Bytes 
[] J,argc Model 

Small Model 

1.29 

1.51 

MWC86 ORI 

write the best C compiler on the mar

ket. To advance the state of the art in 

software development, Mark Williams 

wrote csd. 


csd C Source Debugger serves as a 
microscope on the program. Any C 
expression can be entered and evalu
ated. With csd a programmer can set 
tracepoints on variables and expressions 
with full history capability and can 
single step a program to find bugs. The 
debugger does not affect either code 
size or execution time. csd features 
online help instructions; the ability to 
walk through the stack; the debugging 

· of graphics programs without disturb-

SIEVE 

Time in Seconds 


L Cl MS 

ing the program under test; and evalu
ation, source, program and history 

indows. 
csd eases the most difficult part of 

development - debugging. Because 
csd debugs in C, not assembler, a pro
grammer no longer has to rely on old
fashioned assembler tools, but can 
work as if using a C interpreter - in 
real time. 

The C Programming System 
from Mark Williams now supports 

the following libraries : 
Library Company 
Windows fo r C Creative Solutions 
Halo Media Cybernetics 
PHACT PHACT Associates 
The Greenleaf Functions Greenleaf Software 
Btrieve So!tCra!t 

The C Programming System 
from Mark Williams 

The C Programming System from 
Mark Williams delivers not only the 
best C compiler for the 8086 but also 
the only C source level debugger. That's 
why it does for C programming what C 
did for programming. The Mark Wil
liams C Programming System gives the 
programmer the MWC86 C compiler 
and the csd C Source Debugger for 
only $495. Order today by calling 
1-800-MWC-1700. Major credit cards 
accepted. 

Technical support for The Mark Wil
liams C Programming System is pro
vided free of charge by the team that 
developed it. 

• Mark Williams Compan>
1430 W. Wrightwood Ave. 
Chicago, IL 60614 
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Inquiry IOI for Dealers. Inquiry 102 for End-Users. 

BEFORE YOU BUY 

CABLE ASSEMBLIES, 


Heavy guage 

underhood 


shield 
22 AWG 
lwlsled 

underhood conduclors 
P.D.T. 

Slraln reliever 

CHECK UNDER THE HOOD! 

DATA SPECT" cable assemblies are the very best. Each 
cable is fully shielded to exceed FCC EMl/RFI emission 
requirements. The unique P.D.T. technique, introduced by 
DATA SPECT" and employed beneath the hood shield, 
insures maximum integrity under the most adverse 
conditions. DATA SPECT" has interface cables for all your 
requirements: Printers, Modems, Monitors, Disk Drives, 
and much more. And all DATA SPECT" cable assemblies 
carry a lifetime warranty. Insist on DATA SPEcT• cables in 
the bright orange package. Available at better computer 
dealers everywhere. For more information, call or write: 

ADivision of Alliance Research Corporation 

20120 Plummer Street· Chatsworth, CA 91311 • (8181993-1202 
Copyright © 1984 by Alliance Aesea< ch Corpora1ion Patent PND. 

Powerful Single Board Computer 

Includes CP/M Plus'" on Disk 


Newltl'nn: 
•MSOOSCOO-oceu•r 
• '-SOOOCoprcxessOf$599 
• OOX24 LCD DrM.'1 

lndt.nh CP/M l .Oorid•~ •H.11d/IU\M01sk 
~mbled. T l'!>~ 

• 3y,· Srngk' lJo,-ytJ 

Mountain Bide OomPUter 

Video. 128Kb. CP/M Plu1T M, and mere 

T ""'o R5 232C Pons 
MSC.!CO U\.l.'S the mos! popul.Jr nucropn:xemx. the MSC·ICO communl(Jll'S w ith pnmers. modems, plot · 
ZOO. a~ Ill main CPU. MSC.ICO mns <It ~ MHZ w11hottt tels, and otfler ~.!rd H'SlJ:ZC ClCVKes lh'ough 1u 
,1nyw<1tll:t.Jtes. Thew/1olesy!ill!'m1sroo;:oiporatcd1nfo.:1 fwo 'lt'rl.11 µoru These po<U ,1re independent ly pro. 
htghqu.:iblyfour l<l)"' I PC bo<1rd mc'a:;urrngonly 14Smm grammable for 0.1uo rates. uop bit~. Cl.>.t.1 !ormat and 
X Z50mm [10" >< 61. The S)•Stem reQurres only 1.2 Amps pariry. Synch•onous cornniun1c.1tion on Port A is 
a1 + SVoluand0.1 Amps at ±12Volu jumpersc-ll'C!Mlle . 

BankrdCP/M Plus Included Cenlronic1 P i! ra lle l Port 
CPIM P lus (3.0 banked] 1s 1ncludi:d o n d1!.lc with <111 A standard Cemromcs par<111CI port .111ows MSC-/CO to 
manu.:ih.CPIM Plus is upw.lfdl y rnrnpa11blt' w ith CPIM communil:dtr with printe rs and othel' pJraUcl Clevie.es. 

rao cru 

2 .2 andincludei.1 hl"SIDdebug gcf ,I hl'MACandRMAC P.;oir.'lllel l<eybo;1rd Port 
n'ldcrO ~mbleu and lhl' UNK-SO lo.1dl"r . MSC.tCO"s MSC·ICO conne(ts to .my ASCH p.tr.1 ll el kcytxJ.:ird of 
cuscom BIOS prov!Ot's support fOJ multiple d•Sk f0<mats pos.'llVI' or neg;i1ive pola<1ty w1!11 ;i rll'<Ji!!IVC WOOi! . /\ 

andl/Odevice tonuOl .Sy~lem speor1c s.oltwa11" ror disk typt--ahead buffer and progranim;1hlc fu nction ke ys di!" 

ro rmau1ng. disk copyiog. dtlu\ing function kl"y.<. and providt'd by MSC.K:O's W\lOm IJKJS 
modifying meen auributes 1s abo IN!udl'd T68 1tTTLllO l"DTf 

128l(bRAM fh1s poll allows yms to ;>(ct•n p unters. re1.1ys. LED's. 
One 64K bank or memory is dl"vrnrd to (P/M and ru DAC"s. ADCs. swt1C11es. El'ROM prog1 amml'ls <lnd 
diWtcache blocks. whih.•thr olhl"f 6'1K b.ri 1s devo<l"d manyotherdev•ccs 
10 apphcattons progri!ITls Hus .:mangemcnt nor only 
provi~ mOfl' memory ror plOgfarm. bul it s1gool1cam1y Thebauery batkrd up clock Ci! lendar prollidt'~ limeand 
increases the speed ol d•IJ< LIO date mform.111011 ro CrlM for hie sump1119. The clock 

lnternilll Floppy Obk Controlll' r can al..o bl' accessed Imm apploc<1tion1 prog1ams 
MSC-/CO handles Shug;uUANSr mmd;,rd lloppy diSk Externitl81•.n 
drn..c-s in a11a1iety of sve.and rormats MSc-rco·1SO p•nbusconnl"ctot pt0v1des e~pans•on for 

•a·· SSSD. 243Kb .1 hard disk conuoUer. RAM di~. g1aphio or a '8Cm 
• 8"" DSDD. I .2Mb 5ystrm Pledse Gi ii 01 wro re /o r more onl"orm.-mon on 
• S-114'" DSDD. 320Kb theseop1tons. 
• S-114 '" DSOO. 800Kb M5C.JCO 5itvll'll Time ;ir1d Mone)' 
• S-114""0HD. f.2Mb With MSC-ICO"s low cost .:ind q l.lltty wmlc~mansh;p, 

Up to four d nvrs o r any density or srze c.:in be con· Wily ~pend time. ene1qy .1nd u1oney to dc!:i(jn. dl'bug 
neCTl'd to MSC-ICO . Both 5114 ,WldBinrh connf'<."IO<sarl" and tot your ()'olllrl ~ystt:m WI tether you requi1e ~ngle 

on.boa<d 10 mat e d•slc drive com11"<bonseasy. urnts or l;irgl' volume Ql1<11• 1tlt'S Wl' '"" me-et your 
High Spl"l"d CAT Controller needs 01der yourev.11u.1110nunit1odayt 

MSC-/COcon:a1manOO x 2411nrmc11101ym<JppedCRf 
conuollcr. Video oulput is composll:e or 'lt'fl;Uatl" 10 
ma1chanymom1or . A1111llutessuch.1s 1metl anddell"tl" 
!il'"IC'. re-verse 11tC1eo. .:ind i.tmigr.:iphics <11c supported 
Cur..or esc.:ipt" sequences ar e ;,n e~tenS>On of DELs 

~~:: ~-:"~,~.:<l~ily rep10!]1<lmnied re em1.11a1e mm.I 

Inquiry 31 for Dealers. Inquiry 3 2 for End-Users. 
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by students. Although I might quibble with the timeliness 
of the author's choices of processors and examples. which 
seem to be governed by what was on hand. they are cer
tainly adequate for an introduction 

Two POINTS OF VIEW 
To review this book. I approached it from two perspec
tives. First. I put myself in the position of an engineering 
student with a limited knowledge of the subject matter. 
I would have had courses in digital design and probably 
an introduction to programming by way of one or two 
high-level languages. A good textbook should lead me. 
step by step. through the concepts involved in the design 
of microcomputer systems and software with appropriate 
problems to verify my understanding of the material. 

I also examined the book as an expert. checking the 
quality and accuracy of the text and illustrations. Unfor
tunately. from both viewpoints. Microprocessors fails. 

AN INTRODUCTION? 

For students. the trouble starts right in chapter I. The 

author plunges into a discussion of the internal contents 

of a "typical" microprocessor and then goes on to a 

description of address. data. and control buses. and in

struction formats. Only after all this are we treated to one 

diagram and a half page of text as an overview of micro

computer-system organization. 


The remainder of the book continues similarly. The 
chapters discussing the 8085 and its cousin. the Z80. are 
illogically separated by the very different 6800 and 6502. 
which are somewhat related to each other. Subbarao 
makes only a vague attempt to relate any processor to 
the others. Instruction sets are presented as poor 
reproductions of the manufacturer's summary sheets
usually pasted to the wall by an experienced programmer 
as a memory jogger. 

The book creates an overall impression of topics strewn 
haphazardly. What organization there is is counter
productive because it lacks purpose. General system con
cepts such as system clocks. bus cycles. design rules. and 
assembly-language programming procedures are ignored 
in favor of more specialized information on such topics 
as commercial interconnection schemes (S-100 bus and 
Multibus) and rarely used components. It seems to this 
reviewer that the author paraphrased manufacturers· data 
sheets and student reports. 

The material is oriented toward hardware; software 
design concepts are not discussed. The software portions 
of the design examples are presented in a "pseudoassem
bly language" used to hand-assemble code, something I 
haven't seen in I 0 years. The explanations relate only to 
the hardware "bit-twiddling" aspects of the programs. 

ADDING TO THE CONFUSION 
If a student does absorb information from this book, much 
of it will be wrong. Although it hardly seems necessary, 

(wntinued} 
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NEVADA 

COBOLTM 
DISKETTE & MANUAL 

Nevada COBOL, based upon the $29.95
ANSl-74 standards, has all the 
popular features. Powerful level 2 

NEVADA 


FORTRANTM 

DISKETTE & MANUAL 
Nevada FORTRAN is based upon 
the ANSl·66 standards $29.95 
(FORTRAN IV) with some 
1977 level features. Advanced features include: IF ... THEN .. . ELSE 
statement; COPY (Include); CHAINing with COMMON; and TRACE 
debugging. Package includes a diskette, 214-page manual and 5 
sample programs. Included also is an 8080 assembler. Requires 48K 
RAM. 

, 
NEVADA I 

BASICTM 

DISKETTE & MANUAL 

With the built-in, full-screen 
text editor, you can easily l $29.95~ 
develop.programs for 1110 the cost 
of a comparable BASIC interpreter. What's more, Nevada BASIC has 
full Matrix operations, Single- and Multi-Line functions, and BCD 
math (no round-off errors). You get a diskette and a 220·page manual. 
Requires 48K RAM. 

NEVADA 


PILOTM 

DISKETTE & MANUAL 

Nevada PILOT, written by Prof. 
John Starkweather, the language's $29.95 
crea.tor, meets and exceeds all 

PILOT-73 standards. See the review in January 1983 MICROCOMPU

TING. This package includes a diskette, 131-page manual, and 10 

useful sample programs. 


WHY WAIT?ORDER YOURS TODAY! 

Satisfaction guaranteed-or your money back. If for any reason 

you're not completely satisfied, just return the package-in good 

condition-with the sealed diskette unopened, within 15 days and 

we'll refund your money. 


Checks must be in U.S. Dollars 
and drawn on a U.S. Bank. 

California deliveries add 6% or 
6.5% sales tax. 

SHIPPING AND HANDLING FEES: Add $4.00 for the first package or 
manual and $2.00 each additional. OVERSEAS: Add $15.00 for the 
first package or manual and $5.00 each additional. COD's: Add 
$4.00. . 

WE WELCOME C.0.0.'s 

-~ 
(415) 753-0186 
ELLIS COMPUTING, INC. 
3917 Noriega Street 
San Francisco, CA 94122 

features include: compound conditionals and full CALL CANCEL 
This software package includes a diskette, 165-page manual, plenty 
of examples and 16 complete COBOL source code programs. 

, 
NEVADA 

PASCAL 

DISKETTE & MANUAL 

Advanced features include: 
14·Digit precision; BCD math (no l $29.95~ 
round·off errors); Floating point 
+ 63 ·64; TRACE debugging; Arrays up to 8 dimensions; 64K strings; 
External procedures; and Dynamic Module loading. You get a 
diskette and a 184-page manual. Requires 60K RAM and one disk 
drive with at least 90K storage. 

NEVADA 


EDITM 

DISKETTE & MANUAL 

Nevada EDIT, a full-screen, l $29 95 
video-display text editor, is • 

designed specifically for computer ~ 

program text preparation. Nevada EDIT is completely user-change

able, can be configured to almost any terminal and takes up only 

12K of disk space. This package includes a diskette and 59-page 

manual. 

ALSO AVAILABLE: 

*EXTRA MANUALS ... . . ....... . . ........... . .......... . . . $14.95 

* COBOL Application Packages, Bciok 1 .. . .... .. .... .. ... . . $ 9.95 

* BIG PRINT-Diskette . ... ... ..... . .... ... ..... . . .. . ..... . . $19.95 

The CPIM Operating S).!Stem, an 8080, 8085, or Z·80 (8-Bit) micropro

cessor, and 32K RA!).1 are requiretl, unless otherwise sJate·a above. 


WHEN YOU ORDER, PLEASE SPECIFY ONE OF THE 
FOLLOWING DISKETTE FORMATS: 
0 8" SSSD (Standard CP/M IBM 3740) O Kaypro Double Density (NCR) 
5y," Diskettes for: o Micropolis Mod II 
0 Access/Actrix 0 NEC PC8001 
0 AppleCP/M O North Star Double Density 
0 DECVT180 O North Star Single Density 
0 DEC Rainbow O Osborne Single Density 
O Epson OX-10 0 Sanyo 1000, 1050 
0 Heath Hard Sector (Z·89) 0 Superbrain DD DOS 3.X 
0 Heath Soft Sector (512 byte sec) 

(Z-90, Z-100) O Televideo 
0 IBM·PC (Requires Z-80, 0 TRS·80 Model 1 (Base 0 Mapper) 

Baby Blue hCard) 0 Xerox 820 Single Density 

CP/M is a registered trademark of Digital Research, inc. Microsoft is a registered trademark of Microsoft 
Corp. TRS-80 is a registered trademark otlandyCorp. Apple II is a trademark of Apple Computer, Inc. 
Osborne is a registered trademark of Osborne Computer Corp. Xerox820 is a trademark of Xerox Corp. 

~:~~!~:~~f~,;~~,~~!t:~~~~~~=C~i:1~~~~t!:~~d:Af>~~.~~~~~ggc£.~~~~~~~~d
TAAN. Nevada PILOT, Nevada EDIT. Nevada PASCAL. and Ellis Computing are trademarks of Ellis Com 
puting, Inc. 411198.C Ellis Computing, Inc. 
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64K 5100 STATIC RAM 
$179~?T 
NEW! 

LOW POWER! 

150 NS ADD $10 

BLANK PC BOARD 
WITH DOCUMENTATION 

.___ _:.$4=9.=95'----' FEATURES: PRICE CUT! 
SUPPORT ICs +CAPS • Uses new 2K x 8 (TMM 2016 or HM 6116) RAM1. 

$17.50 • ~~l~~...~~~:."rts IEEE 696 24 BIT Extended 

FULL SOCKET SET • 64K draws only approximately 500 MA. 

$14.50 • ~':MNio1~~~= .!~~ :!a1~o"~~- i:gRs~~~~~~·~ 
JLLY SUPPORTS THE • ~~~~~::~L~~AAT~~~~) (BOTH LOWER 32K 
NEW IEEE 696 S100 AND ENTIRE BOARD). 

STANDARD • 2716 EPROM1 may be installed inanyol top48K. 

(AS PROPOSED) • :~yd~.·~~=dlofu 8:r~~~~o ,!I;,,~~~1A1~0:i~~i::'a~~ 
FOR 56K KIT $165 ~~:k ':;'.,~'t~~~.~~~:~cts with your sy1tem monitor, 

• Perfect for sin all systems since BOTH RAM and 
EPROM may co-exist on the same board. 

• BOARD may be partially populated a1 56K. 

256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "L/GHT-SPEED-100" BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 

PRICE CUT! 
FEATURES: 
• 256K on board, using + SV 64K 

DRAMS. 
l~~'t"l"Y-1rol"'lh • Uses new Intel 8203-1 LSI Memory 

Controller. 
\121'f!!l~l'iit>l2!".J • Requires only 4 Dip Switch 

,B:M:il?ll'>F.ll'iliO!'l • ~~~sc~a:~o8~~rpz":~\100 machines 

ft+I~~~ • ~~!~h:rlf~~1~~~~~r:f5~~nl~neer~~lid 

BLANK PCB 
(WITH CP/M" 2.2 

PATCHES AND INSTALL 
PROGRAM ON DISKETTE) 

s5995 
(8203-1 INTEL $29.95) 

State Disk Storage. 
• Provisions for Battery back-up. 
* Software to mate the LS-100 to your 

CP/M" 2.2 DOS is supplied. 
• The LS-100 provides an increase in 

speed of up to 7 to 10 times on Disk 
Intensive Software. 

• Compare our price! You could pay 
up to 3 times as much for similar 
boards. 

#LS-10 

THE NEW ZRT-80 

CRT TERMINAL BOARD! 
A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY, AND VIDEOMONITOR TOMAKEA 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER 
SERVICES. 
EATURES: 
Uses a Z80A and 6845 CRT 
Controller for powerful video 
capabilities. 
RS232 al 16 BAUD Rates from l 
lo 19,200. 
24 x 80 standard formal (60 Hz) 
Optional formats from 24 x 80 
(SO Hz) to 64 lines x 96 charach 
(60 Hz). 
Higher density formats require l to 
3 additional 2K x 8 6116 RAMS. 
Uses N.S. INS 8250 BAUD Rale 
Gen. and USART combo IC. 
3 Terminal Emulation Modes whict 
are Dip Switch selectable. These 
include lhe LSl-ADMJA, lhe Heath 
H-19, and the Beehive. 

* Composite or Split Video. 
* Any polarity of video or sync.
* Inverse Video Capability. 
* Small Size: 6.5 x 9 inches. 
* Upper & lower case with descenders. 
* 7 x 9 Character Matrix. 
* Requires Par. ASCII keyboard. 

BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 

$4995 
SOURCE DISKETTE - ADD $10 

, SET OF 2 CRYSTALS - ADD $7.50 

WITH HIN. 
SOURCE DISK! 

CP/M COMPATIBLE) 
$9995 (COMPLETE KIT, 

# ZRT-80 2K VIDEO RAM) 

Digital Research Computers 
P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 225-2309 

Call or write for a free catalog on Z-80 or 6809 Single Board 
Computers, SS-50 Boards, and other S-100 products. 

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75¢ handling. No 
C.O.D. We accept Visa and MasterCard. Texas Res. add 5-1/8% Tax. Foreign orders 
(except Canada) add 20% P & H. Orders over $50 add 85¢ for .insurance. 

BOOK REVIEWS 


a number of pages on single-chip microcomputers are 
thrown in at the end of several chapters. In one such case. 
Intel's 8048 is incorrectly described as a modified version 
of the 8085. They do not even belong to the same family. 
Another error exists in the description of how the 8085 
responds to its interrupt input INTR. According to the 
author's description. the 8085 responds to INTR by issu
ing an interrupt-acknowledge signal INTA to a requester. 
which. in turn. places the vector address on the data bus. 
In reality. the 808 5 will accept the next complete instruc
tion. usually a I-byte restart (RST) or 3-byte CALL from 
the requester. 'Itying to bring up an interrupt-driven system 
with information like this would certainly prove interesting. 

Much of the misinformation is more subtle. Subbarao 
uses microcomputer jargon. usually with little or no ex
planation. He uses much of it incorrectly. The term "bus." 
for example. has two meanings. It can be used in reference 
to a collection of related signals connecting different com
ponents within a microcomputer system. It can also refer 
to any of a number of industry-standard arrangements for 
interconnecting function boards in a larger system. The 
second type generally contains several of the first type 
along with other signals. In several instances. the author 
discusses them as if they were the same. The IEEE-488 
(GPIB) bus somehow finds its way into one of these discus
sions. even though it is actually a data-communications 
standard generally used to connect a computer to in
struments (and occasionally intelligent peripherals such 
as disk systems and plotters). I would presume its inclu
sion is due to the presence of the word "bus:· The author 
uses another term. "1/0 linput/outputl bound.'' to refer to 
something "bound for input or output" as opposed to its 
normal usage as a reference to a program with its speed 
limited by 1/0 operations. 

Gooo PROBLEMS 
If the book has one saving grace. it is the abundance of 
examples and problems. many of which are accompanied 
by answers that provide better information than the body 
text. After reading the chapters on the 1802 processor. 
with which I am not very familiar. I was still in the dark 
about many aspects of its operation. I then worked 
through some of the problems with an RCA data book 
at hand and felt much more comfortable about the pos
sibility of dealing with one of these rather arcane devices . 
Perhaps this is what this book is all about: providing prob
lems to be solved using other sources of information. 

Subbarao wisely suggests that readers consult the ap
propriate manufacturer's literature. This book will not pro
vide the student with enough information to use a micro
processor or write software for it. Although the idea 
behind Microprocessors is a good one. the book is too flawed 
with organizational and conceptual errors for me to 
recommend it to anyone. • 

Alan Finger is a vice president at Comprehensive Computer Con
sultants (270 Littleton Rd.. Building 14. Westford. MA 01886). 
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Personal computers have become a valuable asset in busi
ness. The problem is that most personal computer systems 
are originally sold with "personal printers''. .. printers built for 
home use. not for heavier business work. 

These "personal printers" are too slow for many busi
ness needs. They can tie-up your computer for extended 
periods of time ... time you could be using to do other work. 

Another problem is durability. In business, you need a 
printer that can produce high volume output over a long 
duty cycle. The common "personal printer" will often just 
quit under such continuous operation. 

That's why Genicom has created the 3014, 3024, 
3304 and 3404 ... professional printers built for personal 
computers. 

Price/performance matched for small bus·1ness sys
tems, the Genicom 3000 PC printers are designed to in
crease productivity and maximize the value of your personal 
computer. 

The 3000 PC printers provide 160-400 cps draft, 80-200 
cps memo, and 32-100 cps N LO printing ... performance for puter today. 
both high productivity and high quality printing. Genicom Corporation, One General Electric Drive, Dept 

,...,,_ M C421 , Waynesboro, VA 22980. InGENicuThe 3014/3024 models print 
132 columns. The 3304 and 3404 

Inquiry 147 

models give you a full 136 column width, and offer color 
printing as well. 

Each printer is easy to use, lightweight, functionally 
styled and attractive. And you can choose options from 
pedestals and paper racks to document inserters. sheet 
feeders and BK character buffer expansion, plus more. 

Genicom 3000 PC printers feature switch selectable 
hardware, dual connectors and dual parallel or serial inter
faces. Plus the 3014 and 3024 emulate popular protocols for 
both Epson MX with GRAFTRAX-PLUSn' and Okidata Micro-
line 84 Step 2"''. while the 3304 and 3404 emulate popu lar 
protocols for Epson MX with GRAFTRAX-PLUS"'. So your 
current system is most likely already capable of working 
with these Genicom printers without modification. 

Most important, the Genicom 3000 PC pr'1nters are 
quality-built, highly durable printers designed for rapid, con
tinuous duty cyc le printing. So take some personal advice. 
Get a Genicom professional printer for your personal com

.
1 1 

The New PrinterCompany. 
For the solution to your printing needs call 

TOLL FREE 1-800-437-7468 
In Virginia, call 1-703-949-1170. 

Epson MX with GRAFTAAX-PLUS is a trademark of Epson America. Inc. 

Okidata Microline B4 Step 2 is a trademark of Okidata Corporation 


Wginia, call 1-703-949-1170. 



Great Ideas 
look even better 

on a Princeton monitor 

Your Great Ideas deserve the best image you can give them. But, 
just as a music system's performance depends on the speakers, your 
computer system is limited by the quality of your monitor. 

Monitor performance can be measured. That's something you 
should know about. 

In other words, your Great Ideas should be seen, not blurred. 

W. Shakespeare composing Great Ideas on a Princeton Monitor 
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Things you should know about monitors 

Price All Princeton monitors 
set the price/performance stand
ard in their class. The SR-12 
at S799 compares favorably 
with monitors costing hundreds 
more. The HX-12 is in a class by 
itself at S695 . 

• The PRINCETON MAX-12, 
with easy-on-the-eyes amber 
phosphor, sets the standard for 
monochrome monitors at S249. 
The MAX- I 2's dynamic focusing 
circuitry ensures sharpness not 
only in the center but also in 
the edges and corners. And it 
runs off the IBM PC mono
card-no special card is 
required. 

Resolution The quality of 
a color monitor's image is 
directly related to its resolution. 
The greater the number of dots 
available within a given area for 
displaying an image the greater 
the resolution. 

• The PRINCETON SR-12 
monitor features an extra
ordinary 640x480 (non-inter
laced) resolution. The result is 
an extremely high quality, flick
erless image with text that ap
proaches monochrome quality. 
When used in conjunction with 
the PRINCETON Scan-Doubler 
card, the SR-12 runs from a 
standard IBM or equivalent color 
card, maintaining complete com
patibility with all IBM software. 

Dot pitch The image on an 
RGB color monitor is made up of 
a series of tiny dots. Dot pitch 
measures the distance between 
those dots. Anything finer than 
.38mm is considered high 
resolution. 

• The PRINCETON HX-12 
RGB color monitor, with a dot 
pitch of .31 mm, offers the finest 
resolution in its class. The HX-12 
delivers 16 crisp, sharp colors 
including clean whites without 
color bleed-a not-so-easy 
accomplishment in an RGB 
monitor. 

All three monitors feature a non-glare screen and an IBM 
compatible cable. A PCjr adapter cable is also available for the HX-12. 
And to see your Great Ideas from the best possible angle, you can put 
your Princeton monitor on the Princeton Undergraduate Tilt and 
Swivel Base for only 539.95. Or, while supplies last, get the 
Undergraduate FREE with the purchase of a ,MAX-12 monitor. 

Image The ultimate test of any monitor is how the image looks 
to your own eyes. Compare the Princeton monitors side-by-side with 
the competition at Computerland, Entre or your local independent 
de21ler. 

Do it soon. You and your Great Ideas deserve the best. 

Inquiry 281 

For more information call 
toll-free: 
800-221-1490 Ext. 804 

GRAPHIC SYSTEMS 

I 70 Wall Street 
Princeton NJ 08540 
TLX 821402 PGS Prin 

Technologically tuned for excellence 
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YOUR PC CAN BE YOUR 	 any special host software. 
SmarTerm also featuresNEXT SMART TERMINAL. 
automatic file transfer and twoSmarTerm software can make 
different "error-free" protocols, your personal computer a lot 
including XMODEM. more intelligent than it really is. 

There's a SmarTerm emulator 
features that do the job: Full 
Our terminal emulators have the 

that matches your needs: 
SmarTerm 100 for emulationkeyboard emulation. Multiple 
of DEC VT100, VT102 and setups. TTY mode. "Smart" 
VT52. This program now softkeys. Printer support. 
features 132-column display Help screens. And a friendly 
mode support, using either user manual. 
horizontal scrolling or special 

Built-in text and binary file 132-column video display 
transfer is powerful and simple boards. SmarTerm 125 
to use, and does not require includes all the features of 

SmarTerm 100, plus 
VT125 ReGIS graphic 
support. SmarTerm 400 
for emulation of DataIN A WORLD General Dasher 01 00, 
D200 and D400. 

More than 15,000 cus
tomers have discovered OF CHANGE, just how smart their PCs 
can be with SmarTerm. 
We think you'll agree. 
Try it for 30 days with 
full refund privilege. THE SMART 

GR SMARTERM" 


Call today for more information. 


Available through your local 

software dealer, or 

Persoft, Inc., 

2740 Ski Lane, 

Madison, WI 53713. 

Phone (608) 273-6000. 

TELEX 759491. 


SMAATEAM is a tradema1k of Pe1soft. Inc. • OEC. VT and 
ReGlS are trademarks of D1g11a1 Equipment Corp. • Dasher is a 
trademark of Data General Corp. • IBM is a registered 
trademark of International Business Machines Corp. 

persn,,
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January 198 5 
e DEVELOPMENT SEMl-
N ARS-Professional Devel
opment Seminars. various 
sites throughout the U.S. 
The Institute for Advanced 
'Jechnology presents semi
nars in a variety of areas. 
including data communi
cations. database manage
ment. software engineering. 
CAD/CAM. personal com
puters. office automation. 
and personnel management. 
A catalog is available. Con
tact Institute for Advanced 
Technology. 6003 Executive 
Blvd.. Rockville. MD 20852. 
(800) 638-6590; in Maryland. 
(301) 468-8576. 
January-February 

e NETWORK TROUBLE
SHOOTING-A ·rrouble
shooting Guide to Support
ing and Maintaining the 
Data Communications Net
work. various sites through
out the U.S. This seminar 
outlines a systematic ap
proach to network mainte
nance methods and proce
dures. presents specific 
troubleshooting techniques. 
and explains software tools. 
For more information. con
tact Data!Jech Institute. 
Lakeview Plaza. POB 2429. 
Clifton. NJ 07015. (201) 
4 78-5400. January-February 

e PROCESSING FUN DA
MENTALS-Fundamentals of 
Data Processing fa Adminis
trative Assistants and 
Secretaries and Fundamen
tals of Information Process
ing for Nontechnical Ex
ecutives. various sites 
throughout the U.S. 'J\vo-day 
seminars. Contact New York 
University. School of Con
tinuing Education. Seminar 
Center. 575 Madison Ave .. 
New York. NY 10022. (212) 
580-5200. January-March 

e TECH. MANAGEMENT 
SEMINARS-Technical and 
Management Seminars for 
Professionals. various sites 
throughout the U.S. Major 
topic areas include network
ing. system performance and 
data management. and real
time applications design. A 
catalog is available. Contact 
Digital Equipment Corp .. 
Educational Services. 
Seminar Programs BUO/E58. 
12 Crosby Dr .. Bedford. MA 
01730. (617) 276-4949. 
January-March 

e INTENSIVE SEMINARS 
Intensive Seminars for Pro
fessional Development. vari
ous locations in the Boston 
metropolitan area. Syracuse. 
NY. and Saddle Brook. NJ. 
Computer. management. and 
manufacturing seminars are 
offered. A catalog is 
available. Contact Kathy 
Shaw. Office of Continuing 
Education. Worcester Poly
technic Institute. Higgins 
House. Worcester. MA 
01609. (617) 793-5517. 
/anuary-June 

e SME CONFERENCES. 
EXPOS-Conferences and 
Expositions from the Society 
of Manufacturing Engineers. 
various sites throughout the 
U.S. For a calendar. contact 
the Society of Manufacturing 
Engineers. Public Relations 
Department. One SME Dr.. 
POB 930. Dearborn. Ml 
48121. (313) 271-0777. 
January-November 

e BUSINESS COMMUNICA
TIONS-The Second Annual 
Business 'Jelecommunica

tions Exposition: BitrelCom 
Northeast. Aspen Hotel
Manor. Parsippany. NJ. 
Seminars and product dis
plays. Preregistration is com
plimentary; $10 at the door. 
Contact Michael C. J. 
Houston. T. E. G. Inc.. The 
Exposition Group. 83 
Barnegat Blvd.. Barnegat. NJ 
08005. (609) 698-7020. 
January 16-18 

e MEASUREMENT SCIENCE 
Measurement Science Con
ference. Marriott Hotel. 
Santa Clara. CA. 'lechnical 
sessions will explore such 
topics as laser and optical
fiber metrology, time and 
frequency measurements. 
and the effects of data net
works on calibration. Ex
hibits and formal addresses 
highlight this event Registra
tion details are available 
from Darlene Diven. Mea
surement Science Con
ference. POB 61344. Sunny
vale. CA 94088-1344. (408) 
756-0270. January 17-18 

e C WORKSHOP 
C Programming Workshop. 
Raleigh. NC. Contact 
Suzanne B. Battista. Plum 
Hall Inc .. I Spruce Ave.. Car
diff. NJ 08232. (609) 
927-3770. January 21-25 

e IN-FLIGHT COMPUTING 
EXPLORED-Meeting of the 
Radio 'Jechnical Commission 
for Aeronautics. Washington. 
DC. An industry committee 
will look into the possible 
effects that battery-operated 
portable computers may 
have on an airplane's naviga
tional equipment. The com-

IF YOU WANT your organization's public activities listed in BYTE's Event 
Queue. we need to know about them at least four months in advance. Send 
information about computer conferences. seminars. workshops. and courses 
to BYTE. Event Queue. POB 372. Hancock. NH 03449. 

mittee. called SC-156. meets 
at 9:30 a.m. Contact the 
Radio 'Jechnical Commission 
for Aeronautics. Suite 500. 
14 2 5 K St. NW. Washington. 
DC 20005. January 22-23 

e MICROS, COMMUNICA
TIONS. AND BUSINESS 
Microspeak '85. San Fran
cisco. CA. This conference 
will focus on ways to set up 
a cost-effective microcom
puter communications sys
tem. The fee is $695. Con
tact Stephen J. Schneider
man. Micro Communica
tions. 500 Howard St.. San 
Francisco. CA 94105. (415) 
397-1881. January 22-24 

e SEMICONDUCTOR 
EQUIPMENT. CONFERENCE 
Advanced Semiconductor 
Equipment Exposition and 
Technical Conference. Con
vention Center. San Jose. 
CA. Admission to the show 
is free with preregistration. 
Contact Joyce Estill. ASEE 
· 8 5 Show Manager. Cartlidge 
& Associates Inc.. I IOI 
South Winchester Blvd. 
#M259. San Jose. CA 95128. 
(408) 554-6644. 
January 22-24 

e TECH CON FERENCE. 
TUTORIALS-USENIX Asso
ciation Technical Conference 
and ll1torials. Fairmont 
Hotel. Dallas. TX. Contact 
USENIX Conference Office. 
POB 385. Sunset Beach. CA 
90742. (213) 592-1381 
January 2 3-2 5 

e COURSEWARE TIPS 
Selecting and Evaluating In
structional Courseware. 
Princeton. NJ. This seminar 
shows teachers how to iden
tify sources and the effec
tiveness of educational 

(continued) 
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"There'snomagic to us4.ig 
yourpersonalcomputer for 
dataacquisition!' Fred Molinari, President 

There's no trick to it. 
Just take your choice of our new 

single board plug-ins and bring com
plete analog and digital 1/0 capabilities 
to your personal 
computer. 

Whether you're 
working in laboratory 
research or indus
trial process con
trol, our single 
boards can give you 
measurement and 
control capabilities 
without having to 
spend big bucks. 

And who 
knows that better 
than the leading sup
plier of low cost 
data acquisition 
boards, systems, 
and software? 

Our boards 
include AID with programmable gain, DIA, digital 1/0, 
clock and direct memory access capabilities. With power 
and performance to match your PC, our analog interfaces 
provide 12 or 16-bit AID resolution and direct connection 
for high or low level signal inputs. 

And these boards just plug into the PC's backplane. 
No messy external boxes or cables. User input connec
tions are simple with our compatible line of screw 
terminal panels. Comprehensive 

DATA ACQUISITION FOR PC'S .. 
$ ~ ! ~ ~:.;

£i ~ !! :g ~ ;: 
~ ~ ;; ~ Bl ~ 

IBM PC '" x x x x x 
APPLE II '" x x 
Tl PROFESSIONAL '" x x x x x 
DEC RAINBOW '" x x x x x 
COMPAQ '" Portable x x x x x 

user manuals with 
many programming 

examples get you 
up and running fast. 

So why look 
any further? No other 
analog 1/0 systems 
can offer PC users 
such quality, power 
and performance for 

such a reason
able price. 

After all, 
makingdata 
acquisition easy 
is what we're 
all about. 

And that's 
no illusion. 

Call 
Data Trans lat ion is the leading suppl ie r o ( 617) 481-3700, 

personal computer hardwa re and software 

for data acquisition and control. 


DATA TRANSLATION 

World Headquarters: Da!a Translalio·n Inc.. 100 Locke Or.. Marlboro. MA01752 (617) 481-3700 Tl x951-646. 
European Headq1..1arters: Data Translation. U d., 430 Bath Rd., Slough, Berkshire SU 6BB England (06286) 
3412 Th. 849-862. 
tn Canada: (416) 625-1907. 
IBM PC isa re.gistered trademark of IBM. Apple II is a registered tr.ademark of Apple Computer Corp. Tl Profes
sional is a registered trademark of Texas lnstrumenls, Inc. DEC Rainbow is a registered trademark of Digital 
Equipment Corp. COMPAQ is a registered trademark of COMP AQ Computer Corp. 
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courseware. how to evaluate instructional and administra
courseware. and how to tive computing as well as 
select and use courseware general conference sessions. 
::lirectories. clearinghouses. More than 130 companies 
::latabases. and published re will exhibit. Contact the 
views. Hands-on experience Florida Department of Edu
is provided. The fee is S l 2 5. cation. Educational lech
::ontact Educational Testing nology Section. Knott 
Service. Princeton. NJ 08541. Building. lallahassee. FL 
[609) 734-1108. January 24 32301. (904) 487-3104. 

January 28-31 
• INFO ON TELECOMM 

Finding lelecommunications e ADVANCED C lDPICS 

Information. AMFAC Hotel. Advanced C Topics Seminar. 

Burlingame. CA. This semi Raleigh. NC. Contact 

nar explains how to find and Suzanne B. Battista. Plum 

>tay up-to-date with informa Hall Inc.. I Spruce Ave.. 

:ion on the telecommunica Cardiff. NJ 08232. (609) 

:ions industry. For seminar 927-3770. 

::letails. contact Christopher January 28-February I 

Sterling at (202) 676-8243. 

For registration details. con e GERMAN TRADE SHOW 

:act Phillips Publishing Inc.. Micro-Computer "85. Hall #4. 

Suite 1200 N. 7315 Wiscon Fairgrounds. Frankfurt. West 

>in Ave.. Bethesda. MD Germany. More than 200 

20814 . (301) 986-0666 exhibitors of hardware. soft

lanuary 28-29 ware. accessories. and ser


vices will display their 
•FAULT-TOLERANT wares. Other features in
DESIGN-Introduction to clude seminars. workshops. 
Fault-Tolerant Microcom and discussions. Contact Mr. 
puter Systems. Sheraton Philippe Hans. German 
Mockingbird Hotel. Dallas. American Chamber of Com
TX. This course introduces merce. 21st Floor. 666 Fifth 
:ittendees to various topics Ave .. New York. NY 10103. 
in fault-tolerant computing. (212) 974-8856. ' 
including fault classification. January 29-February 3 
::letection. diagnosis. and 
recovery: error correction 
3nd detection: m icropro
:essor testing: and redun February 1985 
::lancy techniques. The fee is 
$650. Contact William C. e COMPUTER COURSES 
)ries. University of Wis Courses from Integrated 
:onsin-Extension. Depart- Computer Systems. various 
11ent of Engineering & Ap sites throughout the U.S. 
olied Science. 4 3 2 North Among the courses to be 
cake St.. Madison. WI offered are ""Digital Image 
53706. (800) 362-3020: in Processing"' and ··Modern 
Wisconsin. (608) 262-2061. Pattern Recognition Sys
anuary 28-3 0 tems." Course fees are $94 5. 

Contact Ruth Dordick. Inte
I INSTRUCTIONAL COM grated Computer Systems. 
=>UTING CONFERENCE 6305 Arizona Place. POB 
rhe 198 5 Florida lnstruc 4 5405. Los Angeles. CA 
:ional Computing Con 90045. (800) 421-8166: in 
erence. Sheraton 1\vin California. (800) 3 52-82 51 or 
rowers Convention Center (213) 417-8888: in Canada. 
md Howard Johnson"s (800) 228-6788. 
~lorida Center Hotel. February-March 
)rlando. FL. This fifth an
1ual conference will feature e LANGUAGE COURSES 
11ore than I 00 sessions on Courses from The Micro
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Engine Company. Johannes
burg. Republic of South 
Africa. Courses in UNIX. C. 
and Pascal are offered. Con
tact Laurie Butgereit. The 
MicroEngine Co. (Pty) Ltd .. 
POB 78992. Sandton. 2146. 
Republic of South Africa. 
(011) 789-1736. 
Februar1J-March 

e SPECIAL EDUCATORS 
Computers & Reading/Learn
ing Difficulties. Third Annual 
Western States Conference. 
Los Angeles. CA. Sixty pre
sentations and hands-on 
workshops will explore the 
use of computers in reading. 
language arts. and learning 
difficulties. Educational 
materials will be exhibited. 
Workshop fees are $55. and 
conference fees are $ 5 5 and 
$95. Contact Educational 
Computer Conferences. 1070 
Crows Nest Way. Richmond. 
CA 94803. (415) 222-1249. 
FebruarlJ 1-2 

e AUTOMATED FACTORY 
EXPLORED-Automated 
Manufacturing. Don CeSar 
Hotel. St. Petersburg. FL. 
Contact Eleanor Bernet. 
Frost & Sullivan lnc .. 106 
Fulton St.. New York. NY 
10038. (212) 233-1080. 
FebruarlJ 4-5 

e TECHNOLOGY AND THE 
OFFICE-The 1985 Office 
Automation Conference. 
Georgia World Congress 
Center. Atlanta. GA. The 
theme for the sixth annual 
Office Automation Con
ference is "Today·s Partner
ship: People and Tech
nology:· More than 4 5 
technical sessions are 
planned. Full-conference 
preregistration fees are 
$100. which includes admis
sion to the exhibit area. Stu
dent. one-day. and exhibit
only rates are $10. $40. and 
$30. respectively Full
conference registration at 
the door is $125. Contact 
OAC '85. American Federa
tion of Information Process
ing Societies Inc.. 1899 

Preston White Dr .. Reston. 
VA 22091. (703) 620-8952. 
FebruarlJ 4-6 

e PROLOG INSTRUCTIONS 
Prolog Workshop. New York 
City. A hands-on program in 
Prolog. running under UNIX. 
Subjects covered include the 
fundamentals of logic pro
gramming with Prolog. arti
ficial intelligence representa
tion techniques. and expert 
system design. Participants 
should be familiar with a 
high-level language. Contact 
Keith Eisenstark. Structured 
Methods Inc .. 7 West 18th 
St.. New York. NY 10011. 
(212) 741-7720. 
FebruarlJ 4-7 

e SIMULATION AND 
MODELING-Simulation and 
Modeling with SJMSCRIPf 
11.5. Westpark H.otel. Arling
ton. VA. This cOl; rse serves 
as an introduction to the 
concepts of simulation and 
model building using SIM
SCRIPf 11.5. a programming 
language tailored for simu
lation analysts. model 
builders. engineers. and 
computer scientists. The fee 
is $850. Contact Ed Russell . 
CACI. 12011 San Vicente 
Blvd.. Los Angeles. CA 
90049. (213) 476-6511: on 
the eastern seaboard. call 
Carl Joeckel. (215) 628-3701. 
FebruarlJ 4-8 

e MANUFACTURING EXPO 
Florida Computer Manufac
turing Expo. Centroplex 
Expo Center. Orlando. FL. 
Hardware. software. periph
erals. and accessories will 
be displayed. A seminar 
program is planned. Contact 
Great Southern Computer 
Shows. POB 655. Jackson
ville. FL 32201. (904) 
356-1044. FebruarlJ 5-8 

e STRIDE TO FAIRE 
Stride Faire '85. MGM Grand 
Hotel/Casino. Reno. NV. This 
is the second annual tech
nical trade fair sponsored by 
Stride Micro. formerly 

(continued) 
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• spreadsheets
• text 
• graphics 

in any orderl 
0.,ShuffleBuffer™ 
• 	 Has Random Access Printing ... an Intelli

gent processor which stores phrases, pas
sages, entire letters, spreadsheets. graphics 
and commands, then prints the Information 
In whatever order you want, as many times as 
you want. 

• 	 Has FIFO printing (first-In, first-out) ... acts as a 
reservoir, accepts data at computer speed, 
prints on Its own, freeing the computer for 
further tasks. 

• 	 Has BYPASS Printing ... permits Interruption of 
long-term buffer operations for stralght-thru 
short-term printing. 

PWS 
Data compression ... expands memory stor
age to 4 times. Infinite copy capablllty. Sim
ple erase feature to clear buffer. Compatible 
with virtually any serial or parallel computer, 
serial or parallel printer (letter quality or dot 
matrix) as well as plotters and modems. 

WRAP it all up with SHUFFLE/BUFFER! 
Call or write for the dealer nearest you: 

Interactive Structures Inc. 
146 Montgomery Avenue 
Bola Cynwyd, PA 19004 
Telephone: (215) 667-1713 
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COMPETITIVE EDGE 

P.O. BOX 556 •PLYMOUTH, MI 48170 • (313) 451-066~ 


LOMAS DATA PRODUCTS INC. 

Thunder™ 186, 256K, 2-5" DRS, CCP/M-86 .... . ...... . .... $1995. 

Thunder™ 186, 256K, 2-5", IOMB HD, CCP/M-86 ........... 3295. 

ThunderTM 186, 512K, 2-5", IOMB HD, MCCP/M-86 . .. .. ... .. 3895. 

ABOVE THUNDER SYSTEMS INCLUDE 8080 EMULATOR 

LOP S-100-PC .......... $2395. LDP S-100-PCTM ......... . 5495. 
CompuPro® and/or Macrotech Components 

MT286/Z80H, 256K, 4 SERIAL, 2-8" DRS CCP/M™ ......... 5095. 
MT286/Z80H, 512K, 9 SERIAL, 1-8", 40MB HD, CCPM ...... 7895. 
286/287, 8080EM, 9 SERIAL, 1-8", 40MB HD, CCPM .. ...... 8095 . 

TELETEK COMPONENTS CE INTEGRATED 
Master/Slave Systems Single & Multi-User 

Systemaster® II, 8MHZ Z80, Single Turbo 2-8" ............... 2695 

Sysmas II, 8MHHZ Z80, Multi Turbo TM IOMB 1-8" 

Two 6MHZ, 128K Slaves ............... ....... ............. 5595. 

Systemaster® , SBC-2 ™Dual Slave, 1-8" IOMB TD ...........4595. 


CIRCUIT BOARDS 
CompuPro® 
RAM22™ . .. $995 . RAM23™-64K ... 308.RAM23™-128K.539. 
DISK IA TM •••• 459. 286/287 .... 1229. DISK 3™ .... 525. 
Jan. Only Special 286/287 CPUTM .. ... . .... ...... . .••..• ...• 1229. 

LOMAS DATA PRODUCTS 
286 .... 1116. Hi-Speed DRAM 512K .... 876. 8086-1 .... 520. 
LDP 72 .. 220. ThunderTM 186 CCP/M .. 1195. CCPM™ . . 280. 

TELETEK TM 
Systeml~ter® II . ... 899. Systemaster® .... 557. HDCTC™.... 525. 
SBC-I 6MHZ 128K .... 736.SBC-l-4-64K .... 525 .SBC-2 .... 837. 
SBC 8086 8MHZ ..... 1035. SBC86/87 ..... 1195. CP/M® ..... 135. 

Many Terminals, Printers & Software Packages Available 

ALL PRICES SUBJECT TO CHANGE ON STOCK ON HAND 


ALL PRICES ABOVE CASH PREPAID PRICES 
Turbodos is a rrademark of Soflware 2000 Inc. 286/287 CPU. RAM 22, RAM 23, Disk la, Disk 
3 are either trademarks or regislered lrademarks of CompuPro~ a Godbout Company. CP/M, 
CCP/M are either trademarks or registered trademarks of Digital Research Inc. 
Thunder 186, Color Magic, LOP 72, are trademarks of LOP Inc. Sys1emas1er, Systemaster II, 
SBC-I, SBC-2 HDCfC are either trademarks or registered trademaeks of Tele1ek Enterprises 
Inc. 

Introducing USER-PORTABILITY with the 

Ui..-tuill/Uolume/Milnilge..-™ 1.0 
The user·s common link lo: 

( MS'r:!oos,PC'11 oos) 
I 

VVM™ UCSO p-System® J 
I 

(CP!M® 2 .2,3.0,86,68K) 

VVM, the Virtual/Volume/Manager, is a screen-oriented directory 
maintenance utility and working environment. Even ii you don·t 
need to be USER-PORTABLE, you·n still love its features: 

• use as a utility or visual shell 
• spreadsheet-like file cursor 
• 	 full set of single-key directory commands 

includes file viewing or directory changes 
• multi-column or single column extended info 
• simple macro commands 
• full color support with user-defined schemes 
• Microsoft®mouse support for PC-OOS version 

Available PC-OOS, MS-OOS, $44.95*NOW' for: CP/M 86, UCSO p-System 

Coming CP/M 2.2, 3.0, 68K 
SOON for: UNIX, Xenix, UNIX work-alikes 

For
MicroT ASK. Inc. (919) 851-9045 MC/VISA 

Suite 345, 6040-A Six Forks Road, Raleigh, NC 27609 
• Add 	$5.00 shipping inside USA, $15.00 outside USA ( payment by bank 

draft payable in the U.S.). North Carolina residents add 4 .5:\: sales tax. 
Payment by MC/VISA/check/money order only. Dealers and OEM "s call. 

Trademarks: VVM,Virtua11Volume/Menager. MicroTASK - MicroTASK, Inc.; 
MS,Xenix - Micro:ioft Corooration; UNIX - Bell Laboratories; 
PC-005 lnternationol Bu:1ine'3 Mechine:1 Corporation. 

Re9i:1tered CP/M - Digital Re:seerch, Inc.; Micro:soft - Micro:soft Corporation; 
Trademark:!: UCSO p-Sy:1tem - The Regenh of the Umversity of California. 
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known as Sage Computer. 
Contact Laura Smith. Stride 
Micro. 4905 Energy Way. 
Reno. NV 89502. (702) 
322-6868. February 8-10 

e SOFTWARE MANAGE
MENT CONTROL--Con
figuration Management of 
Software Programs. San 
Diego. CA. Intended to show 
those working in software 
management how to control 
development. maintenance. 
and operational costs. 
Familiarity with Mil.rSTD 
480. 483. and 490 is helpful. 
but there is no prerequisite 
for this course. The cost 
is $730. Contact Stod 
Cortelyou. Continuing Engi
neering Education. George 
Washington University. Wash
ington. DC 20052. (800) 
424-9773; in the District of 
Columbia. (202) 676-8520. 
February 11-1 3 

e NETWORK COM
PONENTS EXPLAINED 
Data Communications Net
work Components. Atlanta. 
GA. This course provides a 
thorough overview of the 
use. operation. applications. 
and acquisition procedures 
of 2 5 major communications 
components. The fee is 
$795. Contact Elaine Had
den Nicholas. Department of 
Continuing Education. 
Georgia Institute of 'lech
nology, Atlanta. GA 30332
0385. (404) 894-2547. 
February 12-14 

e INTERACTIVE 
INSTRUCTION-The Third 
Conference on Interactive In
struction Delivery. Sheraton 
Towers Hotel. Orlando. FL. 
Contact the Society for Ap
plied Learning 'lechnology. 
50 Culpeper St.. Warrenton. 
VA 22186. (703) 347-0055. 
February I3-1 5 

e COMPUTERS FILL 
EDUCAlDRS' TALL ORDER 
The Fifth Annual Conference 
of the ·1exas Computer Edu
cation Association. Hyatt 
Regency Hotel. Austin. TX. 

The theme for this con
ference is "New Directions 
for Education Using Modern 
Day lechnology:· Contact 
TCEA Conference. POB 
2573. Austin. TX 78768. 
February I 3-16 

e PC SYMPOSIUM 
The 1984 UNM Personal 
Computer Symposium. Uni
versity of New Mexico. Albu
querque. The second annual 
Personal Computer Sym
posium will feature exhibits. 
seminars. and demonstra
tions of personal computer 
systems of interest to 
businesspeople. educators. 
and professionals. Contact 
the lau Beta Pi Honor Soci
ety. do Dr. Randy Truman. 
Department of Mechanical 
Engineering. University of 
New Mexico. Albuquerque. 
NM 87131. (505) 277-6296. 
February 15-16 

e COCO CONVOCATION 
Rainbowfest. Irvine Marriott. 
Irvine. CA. A show for users 
of the Radio Shack TRS-80 
Color Computer. More than 
50 exhibitors are expected. 
Contact Falsoft Inc.. POB 
385. Prospect. KY 40059. 
(502) 228-4492. 
February I 5-17 

e SOFTWARE UPDATE 
The Second Annual Interna
tional Software Update. 
Waiohai Resort Hotel. Kauai. 
HI. An international lineup 
of speakers will focus on 
domestic and international 
marketing concerns and 
future trends in microcom
puter software. Attendance 
is limited. Contact Raging 
Bear Productions Inc.. Suite 
17 5. 21 lama! Vista Dr.. 
Corte Madera. CA 94925. 
(800) 732-2300; in California. 
(415) 924-1194. February 16-20 

e MICROS FOR 
EDUCATORS-Associatior.. of 
·1eacher Educators National 
Conference. Riviera Conven
tion and Resort Hotel. Las 
Vegas. NV. Exhibits and 

(wntinued) 



THE PROFESSIONAL'S CHOICE 

WORD PROCESSING/ DATABASE SYSTEMS GRAPHICS/STA TISTICS 
EDITORS Alpha Da ta Base Abstat p19

Easywriter II System r Co ~dao~a1~fr II r BPS Business Graphics 229 
Fancy Font 159 299 Chartmaster 1259 
Final Word 189 dBase II 279 DR Draw 199 
Microsoft Word 239 dBase Ill 369 Energraphics w/Plotter rMicrosoft Word/Mouse 299 DB plus • 89 Execuv1sion 279 
Mullimate 269 Fnday 179 Fas t Graphs 219 
Peach Text 5000 199 InloStar+ 289 Grap hwnter Combo 399 
PFS: Write 95 Knowledge ma n 1299 MSChart 169 
Samna Word Ill $Ca ll PFS: File/PFS: Repo rt 169 PC Draw 279 
Vo lkswri ter Deluxe r69 Powerbase 

r9 

PFS: Graph 195
The Wo rd Plus (Oasis) 109 2ui ckCode · 159 Sign master 199 
Word Perlect (SS IJ 249 :base 4000 269 Statpak·NWA f329
WordPlus·PC with The Boss 319 TIM IV 249 Sta tpac·Walonick 299 
WordS tar 219 Versaform 249 

PROFESSIONALWordStar Prolessional 
\WS/MM /SS/SI~ $279 LANGUAGE5fv UTILITIES DEVELOPMENT 

WordStar Op tio ns ak Co ncurrent w Windows $219 rhi~:~ea~~nt Edge $169 
(MM/SS/SI) Digi tal Research $129 

$21 9f189
XYWrite ii + 229 CCompiler 

DR Fortran 77 $219 HOME/PERSONAL FINANCE 
SPREADSHEETS/ Lattice 'C ' $299 Dollars and Sense 
INTEGRATED PACKAGES Microso ll CCo mp iler $309 Financier II 

Aura 5 

r9 

MS Bas ic Co mpiler $249 HameAccountant Plus 
El ectric Desk 229 MS For tra n $239 Su ndex-CPA 
Framework 369 Norton Utili ties $ 59

339 HARDWARE I 
329 PROJECT MANAGEMENT PERIPHERALS• 
309 Harvard Projec t AST Six Pack Plus (64k)
135 Ma nane r $239 Quadboard (Ok)
299 Microso Pr ojec t 

r69 
Hayes 1200B with 

579 Sei ter Project 5000 299 Smartcom
219 Vis1Sched ule 199 Hayes Smart modem 1200429 Key tronic 5151 DLX269 ACCOUNTING MODULES 
159 BP I Accounting r IRMA 

Hercules Graphics BoardIU SEasyBus1ness System 319 Epson FX·l OO Prin terMB AAccoun tinl 369
PRODUCTIVITY TOOLS CpenSys tems ccounting 429 Co mrex II Pnnter 

Crosstalk $119 Peachr,ak 4 (GL/AP/AR) 239 Cltoh Prowri ter 
Memory Shill $ 79 Peach rec Acco unting 299 Okidata 93A 
Move It $109 Real World Accounting 469 Toshiba Pl351 Printer 
Prokey 3.0 $ 95 Star Account11;~ Par tne r 64K Memory
Relay $ 99 (G L/AP/AR AY) J249
Smar\com II $109 Star Accounting Par tne r II 699 "Coll for shr pprn g. 

LOWEST PRICE GUARANTEE!! 
We will match current nationally 
advertised pri ces on most products. 
Call and compare. 

FREE! 
Diskette Library Case 
.. wi t h your order. Th is attract ive 

case protects, indexes and stores 
10 diskettes for qu ick re trieva l. 
Norm all y a $10 value, it is now 
avai lable FREE to Soft line customers 

TERMS: 

$119 
$119 
$ 99 
$109 

$269 
$Call 

$399 
$489 
$209 
$995 
$349 
$Cal l 
$Cal l 
$Call 
$689 
$Call 
$ 55 

Checks-allow 14 days to clear. Credit processing-add 3% .COD orders - cash, M.O. or certif ied 
check-add $3.00. Shipping and handli ng UPS surface-add $3c00 per item (UPS Blue $6.00 
per item). NY State Residents-add applicable sales tax. All prices subject \o change. 

Symphony
s4z9 

Framework 
1S69 

Smartmodem 
1200 

1489 

Softl ine Corporation 
PO Box 729, Brooklyn, N.Y. 11230 

TELEX: 421047 ATLN UI . 

Integrated 7 

Jack 2 

Lotus 1·2·3 

Mult1plan

Open Access 

Smart System

SuperCatc 3 

S~m~hony
T I elver 

VisiCalc IV 


COMMUNICATIONS/ 



I 

•' ··.( ... 



Nowlastminutepresentations 

canbemaCle from 


yourpersonalcomputer. 

Incolor. Inhouse. Inminutes. 


Introducing Polaroid Palette. 

Whether your presentation is in 30 

minutes or 30 days, the new Polaroid 
Palette Computer Image Recorder will 
make it easier. Priced at under $1800~ it 
lets you make Polaroid instant 35mm 
slides or prints from personal 
computer-generated data. Right at your 
desk. So now you can create a presen
tation in minutes. Without sending out 
for processing, paying premiums for 
rush service or risking the security of 
your confidential information. 

Works with the graphics 
packages ofthe IBM PC or XI; 

DEC Rainbow, Apple Ile and II+ 
as well as other pcs. 

The Polaroid Palette is designed to 
work with many graphics software 
packages. In fact, when using such 
popular programs as Graphwriter, 
Chart-Master, Sign-Master, DR Draw 
and DR Graph, Palette can virtually 
double both the horizontal and vertical 
resolution ofyour monitor: Plus, a 

"backfill" feature reduces raster lines 
for a smoother, more finished appear
ance. The result-presentation quality 
slides. On-the-spot. 
Color 35mm slides, even from a 

black and white CR'I 
Think of it as an artist's palette. Be

cause Palette "paints" your graphs, 
charts and text. You're choosing from 
up to 72 colors. Ifyou don't want red, 
press a few keys-it's green. And if 
you're not the artistic-type, Polaroid 
has developed a menu of color sets: 
combinations of colors that have been 
specially coordinated to complement 
your presentations. And all of this is 
yours, even ifyou have a black and 
white monitor. 

Lets you make last minute 
changes or add 

up-to-the-minute information. 
The Polaroid Palette is the fast, con

venient, low-cost way to prepare slides 
for your presentation. And perhaps 

even more important, Palette allows 
you to keep confidential information 
confidential. You won't have to send 
your work out to anyone again. 

So why wait until the last minute to 
find out about Polaroid Palette? Call 
this toll-free number or return this 
coupon. Because with Palette you'll 
make your deadlines, in no time. 
,----------------1 
I For a demonstration, call toll-free, or mail the I 

coupon to Polaroid Corp., E. I. Marketing, Dept. I 
I 604, 575 Technology Sq., Cambridge, MA 02139. 

: CALL 1-S00-225-1618 : 
I O Send information. O Have representative call. I 
I B-1/85 I 
I N.-mc:•--------Titlc:---1 

I Company I 
I 

I Adclrcss------------ i 
I 

c;"·------Sme:__ z1r-- I 
1 

I Telcphon,~<--~--------1 

I PC makcand model--------- I 
I I 

i. iiPolaroid l
L ________________ J 

•suggested li.o;t price. Polaroid• 
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Inquiry 138 

FRIENDLY SERVICE AT A FRIENDLY PRICE 

friendly Computer Center, Inc. 111111 
1381 Coney Island Avenue Brooklyn New Vork 11230 

RX 100 . . 
FJ( 100 ' . 
LO 1500,. 

MONOCHROME PRO 
PACKAGE $2249 
•IBM' PC 64K 

FOR MAil ORDERS: Send Money 01de1. Ce1hhea Check . Mastercard. VISA gladly accepted Add es11mated price 101 
snipping. handling and 11l';uranc:t WE Will SHIP ORDERS AT THE ADVERTISED PRICES GUARANTEED UNTll JAN. 31. 1985 

.l,ppl• is• 1tQ1sle1ed 11ademark ot AOPte ComPuter ,Jne. 18M •Sa regis1eied tradumatk ot lnterna1l onu1 Business Macl'lines. 

TOOROERCALL (800) 258-5805 I FORINFQRMATIONC.cl 

TOLL~:;;"'"' 0,,. '"'"'"'"'"'.'"'" (718) 252-9737 
~B friendly Computer Center, Inc. 

1381 Coney lsland Avenue Brooklyn New York 11230 

A Software Implementation 
within Your Product Hardware 
If you manufacture a computer system or a computer based product, 
allow it to EMULATE1COMMUNICATE by installing one or more of 
Systems Strategies "C" Language based communication packages. 

• 3270 SNAISOLC Emulation 
• 3270 BSC Emulation 
• 278013780/HASP Emulation 
• X.25 Levels 1. 2, 3 Communication 

You can purchase these "C" Language packages with source code 
and license to distribute in your hardware product. Each package is 
available either "Port it Yourself" with instruction manual and training or 
ported to your hardware by Systems Strategies' communications stall. 

Systems Strategies/ Advanced Technology Division 
Specialists in Data Communications Software 

Systems Strategies Inc.

@ 225 West 34th Street 
New York, New York 10001 

(212) 279 -8400 

RX 80. , .. . . .219 
RX BO ft... . .. . .. ...... 279 
FX 80 .. .................359 
JX 8ll color . . ... 599 
Titan 2 Board !or OX-10 

APPLE <9··
APPLI 11(! Enlry SyJlt-m 

NEW APPLE DUODISK 
DRIVE WJ1XTENOE0 00 
COLUMN CARO IN 
STOCl\-MACINTOSH CALL 

NEWAPPll UC $895 

DISK DRIVES-FDR IBM 
Teac 'h hi. OS/DO .. . ' •• •• ' •• 149 

Rana 21XMl IBM . . . . .. . . .... 149 


ADD ON BOARDS 
FOR IBM 
AST Six Pack Pius . . . . 249.00 
Ou adram E11:panded Ouadboard 
wl64K . . . . . . , 259.00 
Hercules Graphics Board . 319.00 
Hercules Color Card w/Paral!el 
Port . . . . . . . . . . . . . . 179.00 
Koala Speed Key System . 149.00 
Mouse Systems House w/Mouse 
w/P C Paint and Menue 159.00 
Hayden Saragon Ill Chess . 34.90 

Microsolt Flight Simulator 1137 .90 
Hayden Saragon 111 lor Mac 39. 90 
De Base 111 . 389.DD 
Framework ............. 419.00 
SYMPHONY . CALL 

I MODEMS 
Hayes 1200B IBM ....... 379.00 
Hayes 1200 RS232 ....... 459DO 
Hayes 300 RS232 . . . .. 195.DD 

Micrnm ode n llE w/ 
Software . .... ..... .... 235.00 
New Hayes 2400 . . . . . CAii 
Raca l-Va dic 1200 EXT·RS
232. . '.' ..... . .•• , •. .. 429.00 

Ra ca:- Vadic Internal w/George 
So tlw ar e ..•..... . .... 419.00 
Compuserve Slarter Kil 28.95 
The Source Slarler Kil . . . 28.95 
Grappler Bufferd Plus 16K 
wtcabte ...... _.. . . . 149.00 

FLOPPY DISCS 
Verbatim Oatalile w/Free Head 
Cleaner and Storage Case 
S.S/ 0 D.box ol 10 . . ...... 22.90 
0 S / 0 D. box of 10 .... .. 29.95 

.. 31l9 
. .... 589 
. ... 1~5 

IBM 

• i.320K OS/DO DRIVES 
• 	MONOCHROM.E DIS· 

PLAY CARO 
• MONOCHROME 

MONITOR 

LEADING EDGE PC _ CALL 

MONITORS 
Pr inceton HX-12 Graphics. 459.00 
New Amdek Color 300 ... . 269.00 
New Amdek Color 700-Ullra Hires 
RGB . . . . ... 499.0D 
Amdek 310A . . . . . . . . . . . 175.00 
Com rex 5650 Hires 12" 
Green . . . 89.DD 
Gorilla 12'" Green ... . . .... 89.00 

PRINTERS 
Juk1·6100 ............. 36!1.0D 
Juki-6300 . . . . . . . . ..... CALL 
Juki-Tractor 6100. . . .. 99.00 
New Toshiba 1340 .. _ ... . 7B9DO 
Toshiba 1351 • ....... _1295.00 
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demonstrations of micro
computers. microcomputer 
products. and communica
tions equipment will be 
featured. Contact Peter C. 
West. Learning Center. Col
lege of Education. Gabel 
Hall 8. Northern Illinois 
University, DeKalb. IL 60115. 
(815) 753-1241. 
February 18-19 

e MANAGE YOUR 
COMPUTER-Managing 
Computer Resources. Winter
green Learning Institute. 
Wintergreen. VA. Focuses on 
networking, system design, 
performance evaluation. and 
operational difficulties en
countered by managers and 
executives. Rates include 
lodging and ski-lift tickets 
and vary from $570 to $769 
depending on accommoda
tions. Contact Dr. M. D. 
Corcoran. Wintergreen 
Learning Institute. POB 7. 
Wintergreen. VA 22958. 
(800) 32 5-2200: in Virginia. 
(804) 325-1107. 
February 18-22 

e DIGITAL USERS MEET 
DECUS Canada Spring Sym
posium. L.:Hotel. Toronto. 
Ontario. Canada. This sym
posium covers a variety of 
topics of interest to Digital 
computer users. Contact 
Jeanne McNeish. DECUS, 
100 Herzbug Rd.. POB 
13000. Kanata. Ontario K2K 
2A6. Canada. (613) 592-5111. 
ext. 2782. February 19-22 

e COMMUNICATIONS FOR 
EXECS-Info/Central. O'Hare 
Exposition Center. Chicago. 
IL. This show and con
ference on computers and 
communications is tailored 
to the needs of executives 
and data-processing mana
gers. Mainframes. microcom
puters. telecommunications 
systems. and micrographics 
are a few of the areas to be 
addressed. Contact the 
Show Manager. Info/Central. 
999 Summer St.. Stamford 
CT 06905. (203) 964-8287. 
February 20-22 

e COMPUTERS IN 
EDUCATION-The Role of 
the Computer in Education 
5. Arlington Park Hilton. 
Arlington Heights. IL. A 
range of topics of interest to 
educators will be presented. 
Contact Rick Nelson. The 
Role of the Computer in 
Education 5, Micro-Ideas. 
2701 Central Rd.. Glenview. 
IL 60025. (312) 998-5065. 
February 20-22 

e BUSINESS GRAPHICS 
Computer Business Graph
ics. Bonaventure Intercon
tinental Hotel. Fort Lauder
dale. FL. Contact Carol 
Every, Frost & Sullivan Inc.. 
106 Fulton St.. New York. 
NY 100 38. (212) 233-1080. 
February 20-2 3 

e MAC IN SPOTLIGHT 
MacWorld Exposition. 
Brooks Hall. San Francisco. 
CA. A hands-on festival of 
Macintosh hardware. soft
ware. and peripherals Con
tact World Expositions. 
Mitch Hall Associates. POB 
860. Westwood. MA 02090. 
(617) 329-7 466. 
February 21..:.23 

e COMPUTER FAIRE 
The Fourth Annual IEEE 
Computer Faire. Huntsville. 
AL. Sponsored by the In
stitute of Electrical and Elec
tronics Engineers Inc. For 
complete information. con
tact 'Jerry Mizell. POB 5188. 
Huntsville. AL 35805. (205) 
532-2036. February 22-23 

e FARM AUTOMATION 
Agri-Mation. Palmer House 
Hotel. Chicago. IL. This con
ference and exposition will 
focus on the role of automa
tion in agriculture. Contact 
the Society of Manufacturing 
Engineers. One SME Dr.. 
POB 930. Dearborn. Ml 
48121. (313) 271-1500. 
February :2 5-28 

e COMPUTING IN 
ANESTHESIA-Computing 
in Anesthesia "85, The Third 
International Seminar. 
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Miramar-Sheraton. Santa 

Monica. CA. Medical and 

computer specialists will 

describe their research and 

use of computers in data ac

quisition and display, com

puterized monitoring. in

struction. education. data

base management. and 

knowledge-based systems 

The registration fee is $300. 

Contact Program Chairman. 

Computing in Anesthesia 

'85. Anesthesiology Educa

tional Foundation. Federal 

Building. POB 24230. L.os 

Angeles. CA 90024. (213) 

825-7561. 

February 2 5-Marcli I 


e SHORT COURSE FOR 

ENGINEERS-Dynamics on 

Microcomputers. University 

of Michigan-Dearborn. For 

information. contact R. E. 

Little. University bf 

Michigan. 4901 Evergreen 

Rd .. Dearborn. Ml 48128. 

(313) 593-5241. 
February 2 5-Marcli I 

e HIGH-TECH IN FOCUS 
High-Tech '85 Exhibit and 
Seminar. Thunderbird Motel. 
Bloomington. MN. More 
than 100 manufacturers will 
exhibit computer terminals. 
peripherals. data-communi
cations equipment. and 
digital test instruments. Ad
mission is free. Contact John 
Bastys or Barb Mueller. 
Countryman Associates Co.. 
18 21 University Ave.. St. 
Paul. MN 55104. (612) 
64 5-9151. February 26-2 7 

e AUlDMATION FOR 
ELECTRON !CS-Automated 
Design and Engineering for 
Electronics. Anaheim Hilton 
and Towers. Anaheim. CA. 
This conference and exposi
tion covers the use of auto
mation in the design of elec
tronic circuitry. For further 
details. contact Michael In
dovina. Cahners Exposition 
Group. Cahners Plaza. 13 50 
East Touhy Ave.. POB 5060. 
Des Plaines. IL 60018. (312) 
299-93\l. 
FebruarlJ 26-28 

e MICRO-AIDED MANAGE
MENT-Microcomputer
aided Maintenance Manage
ment System. Ramada Inn. 
Airport. Milwaukee. WI. This 
course is designed to show 
how computers can help im
prove the maintenance func
tions of any organization. 
The fee is $60. Contact Unik 
Associates. 12 54 5 West 
Burleigh. Brookfield. WI 
53005. (414) 782-5030. 
February 2 7 

March 1985 
e FOSE SOFTWARE SHOW 
Federal Office Systems Ex
position (FOSE) Software 
· 8 5. Convention Center. 
Washington. DC. Four days 
of workshops. symposia. and 
exhibits of software. Contact 
Rosalind Boesch. National 
·nade Productions Inc.. Suite 
400. 2111 Eisenhower Ave.. 
Alexandria. VA 22314. (800) 
638-8510: in Virginia. (703) 
683-8500. Marcli 4-7 

e MINI/MICRO 
Mini/Micro Southeast-85. 
Georgia World Conference 
Center. Atlanta. A con
ference and exposition. Con
tact Electronic Conventions 
Management. 8110 Airport 
Blvd .. Los Angeles. CA 
9004 5, (213) 772-2965. 
Marcli 5-7 

e COMPUTER. COMMUNI
CATIONS SECURITY 
SECURJCOM '85 The Third 
World Congress on Com
puter and Communications 
Security and Protection. 
Palais des Festivals et des 
Congres. Cannes. France. 
Topic areas include elec
tronic banking security. 
security implications of new 
media. security within micro
computers and distributed 
systems. Contact SEDEP. Ex
positions Department. 8. 
Rue de la Michodiere. 
7 5002. Paris. France: tel: 
742 41 OO; 'lelex: 2 50303 

[continued) 

And then 

there 


werenone. 


The list of already extinct animals 
grows ... the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon . . . 

What happens if civilization 
continues to slowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 
·••••••- ''1e National Wildlife Federation, 

Department 105, 14 12 16th 
Street, NW. Washington, 
DC 20036. 

1t's not too late. 

DOUBLES DISKETTE STORAGE SPACE! 
REDUCES DISKETTE COST 50%! 

Now! The back of 5114'' Diskettes can be used for 
data storage even with single head disk drives. 
• llaU#Ta® Tools make it easy. 
• Adds the Precise notch where it's needed. 
• Doubles Diskette Space or Money Back! 

Cuts tiquare Notch for 
Apple, fl, II+, lie, lie, Ill, 

, ~ Franklin &Commodore. 

,\1.111.B Mffl'C• II 
· Cuts Square Nolch and '!. inch round 
"index hole." For use with computers other 
than those shown for~NmL 

only $21 .90* each..)only $14.95* eachv · 
l

l · . 

• certifies your ··new" u1s1< 100% t:rror 1-ree 
• 469% FASTER THAN SIMILAR PROGRAMS' 
• Removes Bad Sectors • Adds 36th Track 
• Performs Disk Drive Speed Check 
• Adds DOS and More only $24.95* 

- SPECIAL PACKAGE PRICE 
,W.81..E ,yflTCJl I and DISK OPTIMIZER 

* only $29.95 for BOTH* 
On all orders add $2.00 for each item Postage &Handling ($5.00 each foreign P&H) 

·Florida Residents Add 5% Sates Tax 
SATISFACTION GUARANTEED OR YOUR MONEY BACK! 

ORDER TODAV! 
~ Toll Free 1-800-642-2536 ~ 
L.::_J Florida 305-493-8355 ~1erCon1 

or send Check or Money Order to: •''""'w •\'fl'l'Cll® c11~1u•11T1J1t r1t11•1CTS 
4211 NW 75th TERRACE • DEPT. 8 6 • LAUDERHILL, R. 33319 
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Inquiry 11 

Buy ASCI Intelligent Port Expanders 

• 	Eliminate Manual Switching b y Remote 
Control 

• Improve, Productivity and Reliability 
• Share Printers, Modems or Plotters 
• Expand Computers or T erminals 
• 	 use Matrix Switching fo r Multiple Trans

mission o r Security 
• Supports Polling and Queing 

INSTAl'IT COMPATIBIUTY with new computer devices 
and MAJOR OEM PRODUCTS: 

Altos - Burroughs - Data General - DEC 
H.P. - IBM - NCR - Northstar - V ictor 

and o tl1er key m anufacturers. 

Call 213-793-8979 to EXPAND YOUR SYSTEMS 

TODAY. 


·\dvanced Systems Concepts Inc. 
435 N. Lake Ave.. Dept.BI 

Pasadena, CA 9 I I o I 
800-824-7080 Telex: 70 I 2 15 

GIVE YOUR PC 
TfKE PRIVACY 
KT DESERVES 
ENABLE YOUR 

PERSONAL COMPUTER 

TO PROTECT YOUR 

SENSITIVE RECORDS 

ELECTRONICALLY. 

THE TED 551 

DES CRYPTO MODULE 

PLUGS INTO ANY 

PERIPHERAL EXPANSION 

BOARD. 


ONLY $499 

---... 

(p E) SYSTEMS, INC.-5520 Cherokee Avenue, Alexandria, VA 22312 
(703) 642-9300 Telex 90-1860 
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EVENT QUEUE 


PUBLIC X PARIS. 
March 6-8 

e INDUSTRIAL AUlD
MATION-AUTOrECH Hong 
Kong '85. Hong Kong. An 
international conference on 
industrial automation held 
in conjunction with the First 
Exhibition on Automation 
Technology. The theme is 
"Micros in Affordable Auto
mation-Creating New In
dustrial Opportunities for 
All:' Contact Hong Kong 
Productivity Centre. 12th 
Floor. World Commerce Cen
tre. Harbour City. 11 Canton 
Rd.. Tsimshatsui. Kowloon. 
Hong Kong; tel: 3-7235656. 
March 7-8 

e SUGI CONFERENCE 
The 'lenth Annual SAS Users 
Group International (SUGI) 
Conference. Reno. NV. 
Topics include capacity plan
ning and evaluation. systems 
software. education. graph
ics. information systems. and 
microcomputers. Contact 
SAS Institute Inc.. SAS Cir
cle. POB 8000. Cary. NC 
27511. (919) 467-8000. 
March 10-13 

e CONFERENCE ON 
SCIENCE-ACM Computer 
Science Conference. Marriott 
Hotel. New Orleans. LA. This 
conference. sponsored by 
the Association for Com
puting Machinery and a 
number of college and uni
versity computer science 
departments. features an 
employment register. where
by job seekers can meet 
prospective employers. Con
tact ACM Computer Science 
Employment Register. 
Department of Computer 
Science. University of Pitts
burgh. POB 13526. Pitts
burgh. PA 15234. 
March 11-14 

e DESIGN SHOW 
The 1985 National Design 
Engineering Show. McCor
mick Place. Chicago. IL. 
More than 600 CAD/CAM 
system.and electronic com

ponent companies will ex
hibit products. Contact the 
Show Manager. National 
Design Engineering Show. 
999 Summer St.. Stamford. 
CT 06905. (203) 964-0000. 
March 11-14 

e 	SCSI SEMINARS 
Small Computer Systems 
Interface (SCSI) Forum . 
Houston. TX. Seminars and 
exhibits of SCSI controllers 
and related peripherals. 
Contact Mr. /. Molina. SCSI 
Forum Ltd .. POB 2625. 
Pomona. CA 91768-2625. 
March 12 

e EDUCATIONAL CON
FERENCE-The 198 5 Micro
computers in Education 
Conference. Arizona State 
University. Tempe. The 
theme is "Tomorrow·s 
Technology." Emphasis will 
be placed on integrating 
computer technology and 
languages into the educa
tional environment. Contact 
Donna Craighead. Payne 
B4 7. Arizona State Universi 
ty College of Education. 
lempe. AZ 85 287. 16021 
965-7363. March 13-15 

e SIMULATION IN SUN
SHINE-The Eighteenth An
nual Simulation Symposium. 
1ampa. FL. A forum for in
terchange of ideas. tech
niques. and applications 
among those working in this 
field. Contact Alexander 
Kran. IBM Corp.. East Fish
kill Facility. Hopewell Junc
tion. NY 12533 . 
March 13-15 

e COMPUTERS AND TELE
COMMUNICATIONS 
COMTEL '85: International 
Computer and 'lelecommuni
cations Conference. ln
fomart. Dallas. TX. Contact 
COMTEL '85. Suite 600. 
13 740 Midway Rd.. Dallas. 
TX 75244. (214) 458-7011. 
March 18-20 

e TECHNOLOGY AND 
EDUCATION-The First An

lcontinued) 



U
ersaform's new XL database isn't just promises-it's here now! 

And it otters-YES, FOR ONLY $99-all the features you'd expect in 

a database costing 4 times as much. 


Accounting applications are XL'.s strength. Invoicing, purchasing, receiv

ables, and shipping almost create themselves as you design the forms

and XL transfers data between them. There's an Invoicing, AIR and Inven

tory application-source code included-in the package that shows how 

it's done. The power's there. And unlike packaged accounting programs, 

you can do them YOUR way. 


VersaForm XL dBASE Ill' R·BASE 40oo· 

PRICE 99 695 495 

STRUCTURED 

LANGUAGE 
 y y y 

y y yMULTl·FILE 
COLUMNS WITHIN 

DATA RECORD N N
y 

DATA ENTRY CHECKING BUILT·IN MUST WRITE PROGRAM BUILT·IN 
ON·SCREEN CALC BUllJ·IN MUST WRITE PROGRAM MUST WRITE PROGRAM 
FORMS OUTPUT BUILT·IN MUST WRITE PROGRAM MUST WRITE PROGRAM 
DATE ARITHMETIC N Ny 

DATA TYPES DYNAMIC FIXED FIXED 

COLUMN lUrAL OPERATOR Y N N 

QUERY BY EXAMPLE y N EXTRA 

MAX FILE SIZE 4 MB OPEN OPEN 

MAX RECORD SIZE 4000 4000 1530 


"dBASE Ill is a registered trademark of Ashton·Tate. R:BASE 4000 is a trademark of Microrim, Inc. 

• XL's structured language can access multiple files. 48 built-in 
functions give control of file access, printing, and user dialogues. You'll 
develop transaction-based applications with an ease you've never 
experienced before. And all at this unheard-of low price. 

• VersaForm XL'.s unique form-oriented data structures let you easily set 
up forms and ledgers-even those with columns! Application develop
ment is FAST, FAST, FAST. And since forms are the way that businesses 
already store their data, the transition is smooth. That's why VersaForm 
XL is so easy to operate even for high-turnover clerical people-it starts 
from where they are now. 

• Automatic data entry checking and on-screen calculation make trans
actions error-free. Stored print formats make output formatting a 
snap-you can quickly match existing paper forms. VersaForm XL'.s 
report generator is clear and intuitive. Designers can pre-install reports, 

Inquiry 27 

users can set up their own. 
• Query-by-forms (at no extra cost) lets users go right to the data they 

need. No query language to learn-forms are the natural language of 
business. 

Ironclad Money-Back Guarantee 
Try VersaForm XL for 30 days. If you're not fully satisfied, return it. We'll 

gladly refund your money. 

Order now, and have the pleasure of using the right tool at the right price. 

You can't lose! 

VersaForm XL runs on IBM PC, XT, AT and compatibles. Requires 192K, 

two 360KB drives, DOS 2.0 or later. Hard disk recommended. 

Standard VersaForm (single file, no language) available for 64K, 2-drive 

Apple II or 128K IBM PC. $69. 


Applied Software Technology 170 Knowles Drive, Los Gatos, CA 95030 
(408) 370-2662 

Yes! Rush me Versaform XL for the IBM PC ($99) _ 

Standard Versaform (Single file. no language) for the IBM PC ($69) _ 

Apple 11 (+.E.C) ($69) _ 


Credit card members can order by phone. ::EE: • 
Toll-Free: 1-800-538-8157 ext 880 
In California 

Toll-Free: 1-800-672-3470 ext 880 
Enclose check or money order with coupon. Include $4.50 for U.S. Shipping and 
handling. $7.00 for C.0.0. California residents add 6.5% lax. 
_ My check or money order is enclosed _Send C.0.0. 
Charge my _ MasterCard _ Visa 
Account No. Expires_ ___ _ 

PLEASE PRINT CLEARLY 

Name------------------
Address - - ------- ---------
Gily ____________ State_ _ _ ip ___ 
Phone _ _____ Signature_ _ ________ 
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Newword 
Version 2 
$249! 

YOU GET A POWERFUL WORD PROCESSOR 

WITH THESE FEATURES 

• 	 Excellent Documentation-Tutorial, Reference Manual, 

Installation Guide (includes user area listing) 
• 	 Mergeprint-including conditionals (if, then, else) 
• 	 Displays underline, bold & inverse on the screen' 
• 	 Microjustified printing on dot matrix printers 
• 	 Column mode-with a new column replace command! 
• 	 Unerase-delete a line by accident? Unerase it! 
• 	 Embedded ruler lines-change margins automatically 

"Newword seems to have everything that WordStar® + 

Mai/Merge® has-and more." 


Computers & Electronics- June 1984 

ORDER NOW! 
AVAILABLE AT YOUR LOCAL DEALER, 

OR SEND CHECK OR MONEY ORDER TO: 

Newstar Software Inc. • send $249 tor Newword 
1601 Oak Park Blvd. • $3.00 shipping & handling 

Pleasant Hill, CA 94523 : ~~~~~~e~~c!~!~ales tax l\r:.\N
(415) 932-2526 

Dealer & Distributor inquiries invited. ST'/\R 
Substantial volume discounts for schools & businesses. ~~r:::!'. 

. •n•ly•n•o.-e be .. ib•ut• e•d..............~ """"
~..WordStar. MailMerge registered trademarks·o n •m••d•doo a•llr• es• s•up•p•or•l of MicroPro V ~'("'" 

Medliiea1ll a1ndl Dento1ll 
lyst<mnlS 

• Appointment Scheduling 
• Private Patient Billing 
• Third Party Claim Form Preparation 
• Medical Diagnostic Records 
• Word Processing 
•Continuous Financial History 

--- ---- - --  -::===:::-;-::™ tl'dd TM 

MICRO COMPUTER DIVISION 
55722 SANTA FE TRAIL 

Yucca Valley, Ca. 92284 

EVENT QUEUE 


nual Conference on Tech
nologies in Education. 
University of Arizona. 1\1c
son. This conference will 
focus on the effective im
plementation of research in 
educational technology. Con
tact Steve Louie. NACCIS. 
Suite 12 5. 2200 East River 
Rd .. llJCson. AZ 85718. (602) 
323-6144. Marcli 18-20 

e ROBOTICS TECHNOLDGY 
UPDATE-The Second An
nual Robotic End Effectors: 
Design and Applications 
Seminar. Holiday Inn 
LivoniaWest. Livonia. Ml. 
This seminar explores 
robotic end effector tech
niques. sensors for tooling. 
compliant devices. inter
changeable end-of-arm tool
ing devices. multihand tools. 
and magnets for tooling. 
More than 25 companies 
will exhibit. Contact John 
McEachran. Special Pro
grams Department. Society 
of Manufacturing Engineers. 
One SME Dr.. POB 930. 
Dearborn. Ml 48121. (313) 
271-1500. ext. 382. 
Marcli 19-20 

e Al FOR ROBOTS 
Aircon 2: The Second 
Annual International Con
ference on Artificial In
telligence for Robots. Stouf
fers Concourse in Crystal 
City. Arlington. VA. This con
ference is designed to pro
mote a dialogue between 
experts and users of arti 
ficial-intelligence systems. 
The theme is ··Toward In
telligent Robots: The Droids 
Are Coming:· Contact Cindy 
Mega. llT Research Institute. 
10 West 35th St. Chicago. IL 
60616. (312) 567-4024. 
Marcli 21-22 

e ELEMENTARY 
COMPUTING-University of 
Delaware Second National 
Conference: Computers and 
Young Children. University 
of Delaware. Newark. The 
emphasis is on programs for 
children 4 to 8 years old. 
Contact Dr. Richard B. 

Fischer. Division of Continu
ing Education. University of 
Delaware. Newark. DE 
19716. (302) 451-8838. 
Marcli 21-22 

e ELECTRON IC TRANS
FERS-The 1985 EFT Expo. 
Fairmont Hotel. San Fran
cisco. CA. The annual con
vention and exposition of 
the Electronic Funds 'Trans
fer Association. Contact the 
EFT Association. Suite 800. 
1029 Vermont Ave. NW. 
Washington. DC 20005. (202) 
783-3 55 5. Marcli 24-27 

e 	DATABASE SYMPOSIUM 
The Fourth Annual ACM 
SIGACTiSIGMOD Symposium 
on Principles of Database 
Systems. Portland. OR. This 
conference covers develop
ments in the theoretical and 
practical aspects of database 
systems. Topics include the 
application of artificial
intelligence techniques to 
database systems. data 
models. and data structures 
for physical database im
plementation. Contact David 
Maier. Department of Com
puter Science. Oregon Grad 
Center. 19600 Northwest 
Walker Rd.. Beaverton. OR 
97006. Marcli 25-27 

e 	OPTICAL STORAGE 
TECHNIQUES-The Third 
Annual Conference on Op
tical Storage of Documents 
and Images. Shoreham 
Hotel. Washington. DC. For 
information. contact 
Technology Opportunity 
Conference. POB 14817. San 
Francisco. CA 94114-0817 . 
1415) 626-113 3. Mardi 25-27 

e 	WEST COAST FAIRE 
The Tenth Annual West 
Coast Faire. Moscone 
Center. San Francisco. CA 
This is one of the largest 
computer shows. Contact 
Computer Faire Inc.. Suite 
20 I. 181 Wells />\\le.. Newtor. 
Falls. MA 02159. 18001 
826-2680: in Massachusetts. 
(6171 965-8350. 
March 30-April 2 • 
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"' ... " ........
10 Reasons Why We're #1 for ~ • •• TMT He· Silver ·Foxf) Sanyo 555-2's 
Compare 1he Silver Fox ro any orher sysrem from any orher dealer 


Wirh each Sonya 5~\0 · 2 and 555· 2 we include 01 no oodnior1ol chorge ( 1 ) SkE>rCh·A bmrc 
 Srondord Hardware. 8088 CPU dual tloppys wllh 1 6 Megobyres at tormorred sroroge 
colorgroph1i:s orow1ng prog1orr~ ( 2 ) 15 Gomes lor1he ~onyo · A ~?Q 95 rockoge f J ) Dort=>rnore · 256K ~AM Keyboard Video Graphics. pr1me1 pan and a 1T gceen phosphor moniro1. 
An opp01l"fmenr pr.,grom w1rti a peorpeiuol calendar ( 4 ' 0 109nosr1n· Tl:'V~ yoU1 RAM d isplay Free S•lve rwore · MS·DOS HAG £N.OOS M·D1sk WordS101 £osy Wrir e1 Do10S101 Repor rSro1 
and kevboord {~ ~ PC. Filer The program rho1 mode Freewore fomou' i6) .J Cimo IJ11lr11es rhor ISManager FIL EO ASE Colcs101 Color G1oph1cs Dasie Moil merge SpeJISror and a bonus disk 
don r come on rhe systems dish ( 7i t.S Manager · Allows you to change rhE> wuciure of eiosting w i1h games graphics 01id urili11es. Plus you ye1 comporibility wtth ove1 200 oddir1onol 
lnfoSror records ! like dOASE 11 .) opplico•ions programs 


P\u\ 11 you buy ham Scorndole Systems (8) you con chome be1ween Micropro and IUS 
 (uve us o coll to1 o free brochure we II explorn how we co."" sell you so much 101 only 
sofrwore on 1h1? rwo drive sys1ems ond (Q) we s1ock ~ofrwore relerence manuals for our 
cusromers one.I ~ 1OJ we otfe1 locrory·/101ned 'ervice 

we:~\s;I~ ~0~1~ ~~en~'0P;~~~~~~e~I\~~~ ~onn/~t~~ru~;~e;i~,,e:~~r~~ch more and 1ho1s why .. 

drives. 12·· green phospher moniror 80 column/25 Whor ore you looking to r 1n o co r.,porible 
line display plus over S2000 o f the best·selhng sysrem? If m aximum comporibiliry minimum 
Mietopro software inc luding WordSror ColcSror. prices. ):'.)000 wo1 1h of sofTwore re liobili ry and 
Moi lMerge Spell sror P.epor1 Sror DoroSror· CP/M norionw1de service ore on your checklist you 
and OAS!C Not o souped up Commodore or o should consider buying o Columbia computer 
portable with unknown sohwore · bur o powerful from Scorrsdole Sysrems. Each sys1em includes o 
combinor1on of hordwo1e and sohwore tor business sohwore pock with MS·DOS 2 .1. Oosico 2.0 
use w hile they los r Perfecr Wrirer. Periecr Cole. Perte cr Speller 

Perle" File r. Fosr Graphs. Home Accountonr Plus. 
Sp ace Commande rs . ATI ruroriols . and T.l .M. IV 
do10 base manager. Price s inc lude video cord 
and keyboard . Your choice 1600·1 V Plus or VP 
Plus(bo1 h w / 256k )·$888 

~ 3099 
$3795 $1899 

TERMINA LS PRINTER S 

II 

\ I 


'&"
-/f\_

/ I \ 

Scottsdale Systemsud. 


Sanyo MOC 1100computers w uh rwo builr-in :'.)60k 

617 N. 5corrsdale Road. Suire D. Scottsdale. Ar izona 8525 7 

.- (602) 941 -5856 B 
ADDS Viewprnnt $439 
Wyse 5D $499 Call 8 -5 Mon.-Fri. 
Also grear prices on other Wyse and ADDS 
rermtnols ·plus Tele11ideo Oume and 
Zenirh We por•1c1pore .n orb1Hor1on tor business a11d cusromers rhrough the Oerre1 

01Jsmess Oureou of Monlopo Covnr)'PLOTTERS 
HI DMP-29 $1795 SINCE 1980
HI DMP·40 P45 
HI DMP·41 ,2340 TELEMARKETING ONL Y I t you pion 10 v;s11 p1 eo>e coll firs< fa<on appointment. 

MODEMS Prlte~ li sted ore for cash and include a 3%discoun t. We sell on a Ner :JO basisro 
$308 Fortune 1200 companies and universities. No C.O.D... sor A.P.O.' s. P.0 .' sodd 2%. 

Mork XII $249 Visa. Mosr ercord odd :l%. Az. residents odd 6%. Prices subject to change. 
Com pa ti hie Drives product subjecr to availabil ity. Personal/company checks rake :J w eeks ro clear. 


Teac Slimline All irems listed ore new wirh manufacturersw orronry 0 -20% restocking fee for 

FD54A ( 16QK) returned merchandise. Shipping extro·producrs ore F.O.D. poinr of shipment.
p 9 

~ Sofrwore is nor worronued for su<10Riliry. Regisrered rrodemorks, Televideo·FD550 (:J6QK) 139
<D55F (7 20K) ~ Te levideo Sysrems. Inc., Silver Fox M HAGEN·DOS·Scomdole Systems. Lrd .,1 59 

EpsonFX-80 
Hill.y Spirit 80 
Okidoro 92~ 
Okidoro 9:J~ 
Okicforo 84 
Doro producrs 
8050 "loaded" 
Tolly 160L 
Panason ic 1091 
Toshiba 1351 $1269 

LETTER QUALITY 
Juki 6 100 $408 
Juki 6300 $767 
Silver Reed 400 $259 
Silver Reed 500 $319 
Silver Reed 550 $409 
Sliver Reed 770 $799 
NEC's Coll 
Doisyw riter 2000 $824 

llllC::::Jfil~~:'.Q~~C!oJmmu!retr=·V~:su ~ICJ olm iruleirili i ri .•••••[:Jrr~[:OO[!rElQ~If~]:e:g:::J~~ i ~o i nci o orored:i· 

Dioblo 630 API 
Dioblo 620 

$1499 
$715 

Gemini 10X 
Power Type 
Radix 15 .. 
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CIARCIA'S CIRCUIT CELLAR: 

UNDERSTANDING LINEAR POWER SUPPLIES 

by Steve Ciarcia .... ... . 98 

THE VISUAL MIND AND THE MACINTOSH 

by Bill Benzon . . . . . . ...... .. 113 

A GLIMPSE INTO FUTURE TELEVISION 

by Joseph S. Nadan . . . . ....... 13 5 

MICROSOFT MACINTOSH 

BASIC VERSION 2.0 
by Gregg Williams ..... . .... . .. ... .. 15 5 

THE APPLE STORY. PART 2: 
MORE HISTORY AND THE APPLE Ill 
conducted by Gregg Williams and 
Rob Moore. . . . . . .......... ... 167 
UNINTERRUPTIBLE POWER SUPPLIES 

by William Rynone . . 183 

AN INTRODUCTION TO FIBER OPTICS. 

PART 2: CONNECTIONS AND NETWORKS 

by Richard S. Shuford . . . . . . . . . . . . 197 

ALGORITHMS FOR A 

VARIABLE-PRECISION CALCULATOR 

by Paul A Nilson . . ... 211 

AUDIO·FREQUENCY ANALYZER 

by Vince Banes . .... ... ..... .. . . . .. 223 

FONT DESIGN 

FOR PERSONAL WORKSTATIONS 

by Charles Bigelow . . . . .. . ...... . 2 5 5 


EXPERT SYSTEMS-MYTH 0 R REALITY? 

by Bruce D'A mbrosia . . . . . ........ . . . 275 


THE JANUARY ISSUE OF BYTE begins what we hope is another banner year 
for microcomputer enthusiasts. Artist Robert Tinney has restarted the per
sonal computing hourglass. depicting the inevitable flow of new products and 
technology that will appear in 1985. 

This month we offer an exceptional number and variety of feature articles. 
As in past January issues. we do not have a theme section; we take this op
portunity to publish twice the number of features. We'll return to our normal 
theme format in February with a section dedicated to computing in the 
sciences. 

To start this month. Steve Ciarcia focuses on an analog topic: power sup
plies and their attendant problems. If you've wanted a robust 12- to 13 .2-V. 
15-A power supply made from readily available components. check out Ciar
cia's Circuit Cellar. 

The pictures-versus-words user-interface debate is likely to continue for some 
time. but Bill Benzon provides a strong argument for the Macintosh as a tool 
for the visual brain in "The Visual Mind and the Macintosh." 

Speaking of the Macintosh. Gregg Williams. senior technical editor. describes 
the content and structure of Microsoft's latest version of BASIC for the Mac 
in "Microsoft Macintosh BASIC Version 2.0:· And along with Rob Moore. Gregg 
continues part 2 of "The Apple Story." which began in the December supple
ment. BYTE Guide to Apple PCs. Also continued from December is part 2 of 
"An Introduction to Fiber Optics" by Richard Shuford. BYTE's special-projects 
editor. Richard discusses connections and networks of optical-fiber waveguides. 

If you've ever tried "computing in the dark." you'll find William Rynone·s 
"Uninterruptible Power Supplies" enlightening. While not intended to be com
prehensive. his article provides a comparison among some commercial units. 
a do-it-yourself project. and some shopping tips. 

New developments in VLSI enable Joseph Nadan to give "A Glimpse into 
Future Television" and describe how this technology is evolving in parallel 
with personal computers to bring television into the "information age." 

If you do decimal computations on large numbers. read ''Algorithms for a 
Variable-Precision Calculator" by Paul Nilson. He uses a pseudocode to ex
plain the logic in his arithmetic algorithms. 

If you have an IBM PC and are interested in charting the frequency response 
of your lease-breaker stereo system. read Vince Banes·s "Audio-Frequency 
Analyzer" construction article. 

A difficult-to-read display based on coarse-resolution dot-matrix letters may 
be a thing of the past. as described in "Font Design for Personal Worksta
tions" by Charles Bigelow. 

In Bruce D'Ambrosio's "Expert Systems-Myth or Reality?" he touches on 
some of the capabilities and limitations of expert systems and the directions 
in which researchers are heading. 

We've quite a variety of topics in January. and we look forward to a variety 
of editorial topics and themes in the remainder of 198 5. 

-Gene Srnarte. Managing Editor 
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UNDERSTANDING 

LINEAR POWER 


SUPPLIES 

BY STEVE CtARCIA 

Proper design brings 
simplicity and reliability 

Sometimes it is the more 
trivial aspects of elec
tronics that create the 
greatest problems. With 
all the concern about 
16-bit versus 3 2-bit pro
cessors and multitasking 

operating systems. who would think that a 
simple linear power supply could cause the 
demise of a company? Even with a board 
of directors full of venture capitalists. it's 
often too late when they look beyond their 
spreadsheet projections and ask whether 
the product they are financing actually 
works. 

While looking over someone's shoulder 
is not my favorite consulting activity. I 
recently was involved in such a situation. 
One of the founders of a venture-capital
funded company was getting very nervous 
because his engineering department was 
seriously overdue on two products. Since 
his responsibility was sales. and about 
$800.000 in pending orders was riding on 
cost-effective delivery of these products. it 
was no wonder that he was concerned. One 
of the products was way over budget. and 
the other seemed to have a "heat problem:· 
My job was to determine if there was a 
problem and help rectify it if possible. 

The first product was a speech synthesizer 
that attached to a parallel printer port. Its 
problem was "engineering buzzword injec

tion phenomenon." Inexperienced engi
neers try to impress management by de
signing microprocessors into products that 
don't need them. 

The synthesizer chip required parallel 
data and a strobe. It signified that it needed 
more data with a single ready line. Instead 
of merely attaching the chip directly to the 
printer port and pretending it was a printer 
(attaching printer busy to the ready line). 
the engineer had added a mask-pro
grammed microprocessor. external charac
ter-buffer memory ("In case the program
mer wanted it." he said.). external program 
memory (in case the mask-programmed 
chips didn't arrive in time and they had to 
use EPROMs !erasable programmable read
only memoriesi). and a parallel port for the 
synthesizer chip Direct connection to the 
printer port (without the microprocessor) af
forded a 7 5 percent cost reduction. 

The second product. which I'll call E. was 
a stand-alone speech-and-music synthesizer 
board that communicated serially with the 
host computer. To make a long story short. 
I was called in to look at E after 5000 sets of 

(continued) 
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components and printed-circuit 
boards had been purchased but 
nothing had been shipped. It was now 
four months overdue. 

I agreed on the basic design 
method. Because of the data in serial 
format and multiple peripheral chips. 
this device did require a micropro
cessor. Unfortunately, it suffered from 
another common ailment among in
experienced designers: " three
terminal-regulator narcosis.' ' This oc
curs when you read the manufac
turer's spec sheets on a three-terminal 
regulator and use the information 
without understanding it or the other 
elements in the power supply. 

My first experience with the E prod
uct almost burned my nose. I leaned 
over an operating prototype to make 
a closer inspection and sensed in
tense heat rising from the power
supply section. According to the 
designer. everything was within the 
manufacturer's specifications. The 
board needed + 12 and + 5 volts (V) 
at 0 .5 ampere (A). which was 
regulated down from an 18-V (plus I 0 
percent ripple) rectifier output. The 
90° Celsius (C) case temperature was 
"warm." but the engineer hotly con
tested that everything was okay. When 
further queried about added heat 
once the unit was enclosed. he 
assured me that it still wouldn't ex
ceed the manufacturer's specified 

limit of I 50°C (apparently he didn't 
know the difference between junction 
and case temperature). 

I come from the school of design 
that says. "If you can't touch it. you've 
got big problems... Eventually. my 
greatest fears were realized. E boards 
were installed in ABS (acrylonitrile
butadiene-styrene) thermoformed 
plastic cases and allowed to burn in 
{aptly named) overnight. When in
spected in the morning. the tops of 
many cases had melted and de
formed. In addition. many of the 
regulators had failed and were now in
operable. At this point. the bad 
design could not be hidden from the 
venture capitalists. Even marketing 
concurred. "We can't ship an incen
diary device to every kid with a 
computer!" 

LINEAR POWER SUPPLIES 
Virtually all electronic equipment 
operates on a DC power supply This 
DC voltage can come from a battery 
or can be converted from an energy 
source such as the AC power line. The 
two commonly used conversion 
methods are switching and linear. 

The advent of easy-to-use three
terminal regulators has given de
signers a false sense of security. 
Because of the wide operating limits 
and built-in protection of many of 
these monolithic regulators. brute 

force and a rule-of-thumb design tech
nique can still result in functional 
power supplies. It takes resourceful 
and knowledgeable designers who 
understand the interrelationships of 
power-supply components to pro
duce efficient and cost-effective prod
ucts. In the case of E. larger heatsinks 
or lower input voltages would have of
fered some after-the-fact relief. Some 
better understanding of linear power 
supplies and a bit of initial computa
tion would have resulted in a ship
pable design in the first place. 
however. 

My Circuit Cellar projects range 
from the esoteric to the instructive. I 
do. however. presume that the 
builders of these projects have acer
tain level of basic understanding and 
that many hours of construction won't 
go up in smoke because of a poorly 
designed power supply. This recent 
experience has made me hesitate to 
be quite so presumptuous. and I will 
now add linear power supplies to my 
periodic tutorial subject list (with 
speech synthesis. home control. etc.). 

This month I'll go back to basics and 
analyze the construction of linear 
power supplies. I'll describe trans
former selection. input-filter design. 
regulator selection and connection. 
heatsinking. and layout. I will par
ticularly emphasize the filter. heatsink
ing. and layout. Most articles seem to 
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overlook these items while they 
discuss various regulator configura
tions. If. after building a supply from 
such a slanted article. the end product 
is in thermal shutdown most of the 
time because of naive filter design. 
you are better off reading comic 
books. I believe that the construction 
of power supplies isn't difficult. but 
perhaps no one has ever described 
how to do it. Hopefully, the process 
will become easy after reading this 
article. 

STARTING WITH THE BASICS 
Generally speaking. a basic single
phase linear power supply consists of 
little more than a transformer. rec
tifier. and filter. Where it is necessary 
to accurately maintain the output 
potential. a voltage-regulator circuit is 
added. More precisely, the four com- · 
ponents function as follows: 

I. A transformer isolates the supply 
from the power line and reduces the 
input voltage (120 or 220 V AC) into 
usable low-voltage AC. 
2. A rectifier converts the AC to a DC 
waveform and satisfies the charg
ing-current demands of the filter 
capacitor. 
3. A filter capacitor maintains a suffi
cient voltage level between charging 
cycles to satisfy the minimum voltage 
requirements of either the load direct
ly or a voltage regulator attached to 
the load. 
4. A regulator maintains a specific out
put voltage over various combina
tions of input voltage and load. 

The three basic forms of single
phase transformer-filter circuits are 
half-wave. full-wave bridge. and full
wave center-tap. The terms "half
wave.. and "full-wave .. refer to the AC
input waveform. In a half-wave circuit. 
only half of the 360-degree input 
voltage is applied to the load. In a full
wave circuit. the full -360 degrees is 
usable. Figure I shows their configura
tions and relationships. 

The first consideration to be made 
in the transformer choice is the type 
of circuit configuration: full-wave 
center-tap or full-wave bridge. The 
half-wave rectifier is generally used 
only for low-current or high-frequency 
applications since it requires twice the 
filter capacitance to maintain the 
same ripple as a full-wave rectifier. 

Both the center-tap and bridge con
figurations have their own merits. The 

center-tap circuit dissipates less 
power. requires less space. and is 
potentially more economical than the 
bridge because it uses only two (as 
opposed to four) rectifier diodes. 
Using only two diodes. it has a lower 
impedance than a bridge circuit. How
ever. for the same DC output voltage. 
the diodes must have twice the PIV 
(peak inverse voltage) rating. And 
since diodes are inexpensive. there is 
less real economy in using center-tap 
transformers. Their selection often 
results more from finding available 
transformers with the proper second
ary voltages for a particular appli
cation. 

A 120-V AC RMS (root mean square) 
sine wave is applied to the primary 
winding of the transformer. A similar 
lower-voltage waveform is produced 
at the secondary windings. This AC 
output voltage is then applied to a 
full-wave bridge rectifier of the form 
described in figure I . 

Since we are dealing with actual 

Figure 2: Tlie current flow tlirougli a full-wave bridge. T\vo diodes are conducting 
current at any one time. Tliey present a voltage drop of I V eacli. 
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Figure 3: Tlie block diagram of a filtered power supply. 
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components and not theoretical ex
amples. it is important to note that dif· 
ferent output voltages will be pro
duced from bridge and center-tap cir
cuits. even though they may start with 
the same secondary potential. If you 
observe a full-wave rectifier output on 
an oscilloscope. you will note a period 
of nonconduction at every zero cross
ing. Real diodes have an intrinsic 
voltage drop across them and dis
sipate power. For most low-current ap
plications. this threshold voltage is 
about 0.6 V. At 5 A or more it is closer 
to I. I V. 

Depending upon the configuration. 
one or two diode drops may be be
tween the transformer and the filter 
capacitor. (Figure 2 shows the current 
flow through a bridge rectifier.) The 
voltage regulator requires a certain 
minimum DC input level to maintain 
a constant output voltage. Should the 
applied voltage drop below this point. 
output stability can be severely de

(continuedl 
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graded. Where efficient low-dissipa
tion designs are involved. these diode 
drops can be significant. In full-wave 
bridge designs. two diodes are in 
series at all times. The 2.2-V loss 
through the bridge is an important 
consideration that should be reflected 
in the calculations. 

To smooth the rectifier output and 
· help maintain a minimum input level 
to the voltage regulator. a filter 
capacitor is used (see figure 3). When 
the diodes are conducting. the 
capacitor stores enough energy to 
maintain the minimum voltage until 
the next charging cycle With a 60-Hz 
transformer and a full-wave rectifier. 
the charging cycle has a frequency of 
120 Hz. The capacitor must charge up 
in 8.3 milliseconds (ms) and maintain 
a sufficient level until the next charg
ing cycle. 8. 3 ms later. 

The peak-to-peak magnitude of this 
periodic charge/discharge cycle is 
called the r ipple voltage (V dppiel· The 
highest level of voltage including the 
ripple is called peak voltage (V peak) . 

Shown in figure 4. the ripple voltage 
should never be more than I 0 percent 
of the steady-state voltage (Vcl: Vc 
should never be less than the mini
mum input required by the regulator. 
Selecting the values of these com
ponents requires some calculation. 

LEARNING BY DOING 
The best way to understand the inter
relationships of the components in a 
linear power supply is to design one. 
For purposes of this discussion. let us 
design a whopping 12- to 13.2-V 15-A 
supply using LM338K regulators. 

This choice is not arbitrary. Most ar
ticles on linear power supplies pre
sent low-current circuits that are 
relatively idiot-proof. At such low cur
rents. simple rule-of-thumb practice is · 
acceptable. It is only at high power 
levels that design knowledge. layout 

principles. and proper component 
selection are mandatory. Somewhere 
in between the 5-watt (W) bench sup
ply you build from an article for hob
byists and the 198-W supply we will 
discuss is a gray area where experi
menters who rely on luck and rule of 
thumb will be out of one or both. 

I am presenting such a big supply 
for another reason. For quite some 
time I've been receiving letters regard
ing uninterruptible power supplies. 
While I can't guarantee that I can 
design one that is more cost-effective 
than a commercial unit. I intend to in
vestigate the options. To aid in this 
task. I need a high-current DC supply 
for the initial experiments. Rather than 
dragging in car batteries (a "12-V" car 
battery actually produces 13 .2 V) and 
chargers. I thought I'd build a high
current supply that demonstrates 
something for this project and can be 
put to good use later. 

198 WATTS! 
You might think that specifying the 
transformer's secondary voltage 
would be the first consideration when 
·building a power supply. Yes and no. 
While it is important. the choice of 
components in a power supply is in
terrelated. Too great an emphasis on 
one component over another can 
greatly inf! uence cost and perfor
mance. The approximate secondary 
voltage can be determined by certain 
logical rules. but the exact require
ments are deduced only by a 
thorough analysis that begins at the 
final power-supply output voltage and 
proceeds backward. In practice. the 
advantages gained in laborious trans
former calculations are of benefit only 
to those designers capable of speci
fying custom-wound transformers. 
The majority of designers will have to 
rely upon readily acquired trans
formers with standard output volt-

j '"'j"'ZVVVVl 
VPEAK Ve 

Figure 4: The components of peak voltage. Vpeak· are the steady-state voltage. Vc. 

and the ripple voltage. v r;pple · 

ages. For greatest efficiency. the stan
dard voltage should be as close to the 
calculated value as possible. 

Given an understanding of the basic 
filter components at this stage. we can 
proceed to the case at hand: a 13 .2-V 
15-A supply. The regulator. which \'II 
discuss later. uses the LM3 38K chip. 
These units are variable-voltage out
put devices. in contrast to fixed
voltage output devices such as the 
LM3401:5 (5 V) or 7812 (12 V) For 
them to properly operate over a 
temperature from 0 to 70°C. the in
put voltage to the LM338K must be 
3 V greater than the output set point. 
(Fixed-voltage output regulators by 
contrast can suffice with a 2- to 2. 5-V 
difference.) To be on the safe side. I 
always plan a minimum of 3.5 V. If this 
1/0 (input/output) differential is less 
than 3 V. regulation becomes un
stable. For a 13 .2-V output. therefore. 
Ve has to be at least 16.7 V. For a 5-V 
output. Ve should be 8.5 V minimum. 
(Too much input voltage creates a dif
ferent problem. Any Vo"' - V;" dif
ference greater than 3 V simply 
generates heat and should also be 
avoided.) 

Whatever the magnitude of Vpeak 

and V,;pple· Ve must not drop below 
16.7 V or the regulator may not work. 
If this supply. which operates at l I 5-V 
AC input. is to still function at I 0 5 V 
AC. we must make sure that Ve is 
I6.7 Vat I05 V AC. The 8.5 percent 
voltage rise to I I 5 V AC. however. will 
make Ve I8.2 V (and 20.5 Vat I 30 V 
AC). Going much above these values. 
while still satisfying the input criteria. 
will increase power dissipation sub
stantially. 

Thus far. we have calculated or 
assumed the following at 2 5°C and 
I I 5-V AC input: 

Ve = regulator input voltage at 
115VAC=l8.2V 

V ,;pp/e = I 0 percent of Vc max
imum = 1.8 V 

Vpe•k = Ve + V,;ppl• = 20 V 
I."' = output current = I 5 A 
v rm = voltage drop across diode 

bridge = 2. 2 V (two diodes) 

CHOOSING THE TRANSFORMER 
We have determined the voltage 
drops across the various components 
and the minimum regulator input 
voltage. These values can be used to 
calculate the required RMS secondary 
output voltage as follows: 
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http:115VAC=l8.2V


Ve 	 + V ,;pp/e + V,.C< 

18.2 + 18 + 2.2 

1.414 

15.70 V AC 

In practice. 15-A 15.70-V trans
formers aren't available off the shelf. 
but many 15- and 18-V units are avail
able. While 16 V is the proper trans
former secondary-winding selection. 
15- and 18-V I0-A transformers will 
work fine if you can live with 10 A 
rather than I 5 A. (One of these is part 
number F-62U from lriad-Utrad. 1124 
East Franklin St.. POB 1147. Hunting
ton. IN 46750.) The 15-V unit will not 
give complete operation to 105 V AC 
however. and the 18-V transformer will 
increase power dissipation in the 
regulator by I 2.5 percent. (I don't 
recommend using 2 5.2-V center-tap 
transformers.) 

I don't like presenting an optimized 
design and then apologizing for not 
taking my own advice. The calcula
tions might seem a bit rigged when 
you find that I just happened to use 
a 16-V I 5-A transformer to complete 
this project. I have to confess that I 
had it custom wound to meet the ap
plication. While I don't expect the 
average experimenter to resort to 
such expensive tactics. when I build 
a piece of test equipment. I want 
reliable and consistent operation. The 
final transformer secondary winding 
is 16 V AC at I 5 A. and the secondary 
resistance is 0.04 ohm. (A 2-A 18-V 
center-tap transformer such as the 
Radio Shack 2 73-l 5 I 5A by contrast is 
about 0.6 ohm.) With the additional 
wiring and connections between the 
transformer and the bridge. the 
source resistance is about 0.1 ohm. 

Using a 16-V transformer. the true. 
as opposed to calculated. voltage 
levels are 

V sec = 16 V AC 
V,ecr = 2.2 V 
Vp ea k = (Vsec x I.414) - V,ecr = 20.4 V 
Ve 	 = 18.6 V 
Vripple = ] .8 V 
R, 	= transformer secondary 

resistance and resistance of 
connecting wires = 0.1 ohm 

SIZING THE FILTER CAPACITOR 
When the supply is turned on. a 120
Hz rectifier output is applied to the 


capacitor. The capacitor is large 
enough so that it can supply the full 
load current with only a negligible 
drop. If the capacitor is very near 
peak when the next charging cycle oc
curs. as would be the case with light 
loads and large capacitors. the diodes 
conduct for a very short time. The 
exact time during which the capacitor 
supplies current is fixed by the per
missible peak-to~peak ripple voltage 
This time: 

Tconducrio.. = (0/180) (8 .33) ms 

where {I = 190 + arcsin(VJVpeak)J 
degrees. 

For ripple voltages equivalent to I 0 
percent of Vpeak· the filter-capacitor 
conduction time is 7.14 ms rather than 
8.33 ms. For simplicity. however. it is 
often assumed that the capacitor 
must carry current for the full half 
cycle and 8.3 3 ms is used in the 
calculations. The capacitor value is 
chosen as follows: 

c = (TJV ripple) I 

where C = capacitance in farads (F) 
= ?. I = continuous output current = 
I 5 A. Tc = charging time of capacitor 
= 8.33 ms. and vripp le =allowable rip
ple voltage = 1.8 V. Plugging in the 
values: 

(15) (0.00833) 
c 	= (1.8) 

0.069417 F 

or 

= 	 69.000 microfarads 
(µF) 

In the nearest commercial value. C 
= 7 5.000 1tF at 2 5 V. Generally avail
able commercial electrolytic capaci
tors have a tolerance of + 50 percent 
and - I 0 percent. I chose to use a 
General Electric 86F54 3 7 5 .000-itF 
25-V (V p eak is 20 V) unit. but any 
capacitor of similar size will work. The 
ripple-current rating on capacitors of 
this size is also adequate. 

CHOOSING THE BRIDGE 
RECTIFIER 
The four considerations when choos
ing a bridge rectifier are surge current. 
continuous current. PIV rating. and 
power dissipation. These parameters 
are generally ignored in rule-of-thumb 
designs because the 3- and I 0-A 
diode bridges (which are generally 
available. coincidentally) have ratings 

When I build a 

piece of test 

equipment, I want 
reliable and 
consistent operation. 
that protect against bad designs. With 
I 5-A power supplies. however. we 
should take nothing for granted. 
These specifications are not inconse
quential and must be considered. 

When a power supply is first turned 
on. the filter is totally discharged and 
for an instant appears as a dead short 
to the diode bridge. In this condition. 
the only thing that limits the current 
flowing through the bridge is the 
resistance in the secondary windings 
and the connecting wires. This sudden 
inrush is called surge current and is 
computed as follows: 

Vp eak 

J surge = R, 

20.4/0J 

204 A 

The time constant of the capacitor is 

r = (Rs) (C) 

(0.1) (0.07 5000) 

7.5 ms 

Generally speaking. power surges 
will not damage the bridge if the 
surge is less than its surge-current 
rating and if the time constant. r. is 
less than 8.33 ms. which it is. A readily 
available bridge rectifier that fits the 
bill is the Motorola MDA990-2 . which 
is rated at 30 A continuous and 300 
A surge. Its PIV rating is 100 V. which 
is significantly in excess of our 2 2 .6-V 
secondary peak. 

One final consideration on the 
bridge is power dissipation. Since 
diodes exhibit voltage drops when 
current flows through them. they 
dissipate power just as the regulators 
do. The rule of thumb says that if lour 
is I 5 A and V rec r is 2.2 V. power dis
sipation (PD) is 3 3 W. Such a high 
value wo uld suggest the need for a 
heats ink . 

A 	possibility exists. however. that 
(continued) 
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the true (as opposed to the rule-of
thumb) PD could be significantly dif
ferent and may or may not need ex
traordinary measures for heat 
removal. At the very least. you might 
like to know how to calculate real 
dissipation. 

First. the only time the diode in the 
bridge conducts for a full cycle is im
mediately after turn-on. After that. it 
conducts only during that period 
when the input voltage is greater than 
Ve- In our supply, Ve is 18.6 V and VP••k 
is 20.4 V. 

You'll remember that I previously 
said that the capacitor supplied 
power for 7.14 ms of every 8.33-ms 
charging cycle. The diode. therefore. 
conducts for the remaining 1.19 ms. 
(The time depends on the amplitude 
of the ripple.) During this time. the 
transformer and diodes must charge 
the capacitor from 18.6 to 20.4 V 
while they also supply power to the 
load. The required current is 

(C) (V ropple) 

Ip = Tc 

1.8 Vl 

11.1':1 msi 

Figure 6: A typical variable-voltage three-terminal regulator. 
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Figure 7: A 15-A multiple regulator. 
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113.4 A 

To this you add the output current 
of I 5 A: Ip = 12 8.4 A peak. This trans
lates to a peak power dissipation of 

PD = Ip x V,m 

128.4 x 2.2 

282.5 W peak! 

However. this occurs for each pair of 
diodes for only 1.19 out of 16.6 ms. 
and the average power becomes 

(282.5) x (1.19/16.6) 

PD 20.2 5 W average 

Thtenty watts isn't much. Simply 
mounting the bridge to the metal 
power-supply enclosure should pro
vide enough cooling. To know for 
sure. however. look up the bridge's 
rated junction temperature. keep the 
PD value in mind. and calculate the 
cooling requirements when we get to 
heatsinking. 

VOLTAGE REGULATORS 
Once the filter section- i ~+ts-c-e Ufffe>Ad1-.--
our next consideration is the voltage 
regulator. All linear regulators per
form the same task: convert a given 
DC input voltage into a specific. 



stable. DC output voltage and main
tain it over wide variations of input 
voltage and output load. 

Entire books have been written on 
regulation circuits. and I think the sub
ject material is adequate. The best 
sources are. in fact. the data manuals 
from the regulator-chip manufac
turers. These manuals specify the 1/0 
voltages and other specifications im
portant to the power-supply designer. 
!Rather than go into the history and 
successive milestones in regulator 
evolution. I'm going to presume that 
you know a lot about this and want 
me to quickly get back to building a 
real supply.) 

Three-terminal regulators come as 
fixed- or variable-voltage output 
devices (fixed-voltage output regula
tors can be configured to provide vari
able-voltage outputs). A typical + l 2-V 
fixed-voltage output regulator is 
shown in figure 5. The regulator has 
three terminals: in. out. and ground 
reference. In a 7812 regulator. V0 .,

V;" should be 2. 5 V; therefore. Ve 
should be 14. 5 V for proper opera
tion. The maximum input. disregard
ing power dissipation as a limiting fac
tor. is 30 V. 

If you want a 13.2-V supply. you 
would substitute a variable-voltage 
three-terminal regulator such as the 
LM3 38K shown in figure 6. Here. the 

AC 
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three terminals become in. out. and 
voltage adjust. A potentiometer in the 
adjust line sets a reference level to the 
chip that determines its output 
voltage. This circuit also contains 
diodes to protect the regulator. 

While manufacturers would like you 
to think otherwise. three-terminal 
regulators are not indestructible and 
can fail. One source of failure is the 
discharge of external capacitors 
through the regulator. For example. if 
the regulator output is shorted C2 
will discharge through the voltage
adjust pin. A diode. D2. diverts the 
current around the regulator protect
ing it. If the input is shorted. Cl can 
discharge through the output of the 
regulator. possibly destroying it. 
Diode DI shunts the current around 
the regulator. protecting it. While such 
protection is merely insurance on 
hefty devices such as the LM3 38K. it 
is a necessity on lower-current 
regulators. 

The LM338K can be adjusted for 
outputs from l.2 to 32 Vat 5 A. and 
devices can be paralleled to provide 
increased output current. Figure 7 
outlines a circuit composed of three 
LM338Ks configured as a 15-A 
regulator that will satisfy the regula
tion requirements of the supply we 
are building With a Ve input of l 8.6 V 
at l l 5-V AC input. the supply is adjust-
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75 .000 11F 

IN30VOC 

IN 

100'1. 

* COMMON 

Three~terminal 


regulators have been 
known to fail. 
able from about 4. 5 to l 5.6 V. Figure 
8 is the final schematic of the unit. 

LAYOUT IS IMPORTANT 
Three-terminal regulators employ 
wideband transistors to optimize 
response. Unfortunately. stray capac
itance and line inductance caused by 
poor layout can introduce oscillations 
and unstable operation into these cir
cuits. Keeping lead lengths short. as 
shown in photo l. and adding exter
nal bypass capacitors will limit the 
problems caused by the regulator. 
Builder-introduced problems are an
other matter entirely. 

Figure 9 illustrates a typical three
terminal-regulator supply layout. in
cluding the areas that can cause prob
lems. All wires and connections within 
a power supply have resistance. In the 
case of high-current supplies such as 
ours. small resistances can introduce 
major errors. For example. a O. l -ohm 
resistance at l 5 A drops l. 5 V. Heavy 
wire should be used. and it is impor

(continuedJ 
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NOTES• LM338s "ARE MOUNTED ON 

FAN IS CONTROLLED BY 130°F 
SWITCH ATTACHED TO HEATSINK 

OPAMP SHOULD BE LOW-OFFSET 
OR EQUIVALENT ONLY. 

MOST PARTS ARE AVAILABLE FROM 
JOR MICROOEVICES, 1224 SO UTH BASCOM AVE, 
SAN JOSE. CA 95128, (8001 538-5000 OR 
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Figure 8: A l 2- to l 3 .2-V l 5-A power supply tftat uses readily available components. 
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tant to separate the charging-current 
and the output-current paths. 

As demonstrated in figure 9. im
proper placement of the input capac
itor can induce unwanted ripple on 
the output voltage. This occurs when 
the charging current to the filter 
capacitor influences the common 
ground or voltage-adjustment line of 
the regulator. As previously men
tioned. the peak currents in the filter 
circuit are in excess of 100 A. The 
voltage drop across R2' will cause the 
output to fluctuate as if the voltage 
trim were being adjusted 

The output-current loop is also 
susceptible to layout. In a three
terminal fixed-voltage output regula
tor. the output voltage is referenced 
between the output pin and the com
mon line of the chip Because the load 

current flows through R2' . R3'. and 
R4 ' before reaching Ri oad· there may 
not be the correct voltage across the 
load due to accumulated voltage 
drops in the wiring Also. while points 
B and C are both ground. they are at 
different voltages depending upon 
the resistance of and the current flow
ing through R3'. Similarly. resistance 
R4 ' in the output lines continually 
reduces the output voltage as the cur
rent increases. This serves to negate 
the purpose of the regulator. 

Figure I 0 is a diagram of the proper 
layout. In the layout. all high-current 
paths should use heavy wire to 
minimize resistance. and the input
filter and output-load circuits are ef
fectively separated. Most important. 
the wires from the transformer go 
directly to the bridge and then to the 

II 

R4 ' A
OUT 

l =lCO MMON 

VouT ( RE G) 

VouT 

R2' ILOAO .J
B 

Figure 9: Sources of layout-induced errors in a typical three-terminal-regulator 
power supply 

Photo I : Short leads in the regulator sections limit noise pickup and add to overall 
stability. In my prototype. I connected the op amp and other discrete components 
directly to the regulators on the bottom side of t~re heatsink. 
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filter capacitor. Power to the rest of 
the circuit should come directly from 
the terminals of the capacitor and not 
from any point between the bridge 
and the capacitor. The result is two 
sets of wires (input from the bridge 
and output to the regulator) con
nected to the capacitor-but it is ab
solutely necessary. Mixing current 
paths is the most common problem 
in experimenter-built supplies. 

The last layout consideration is the 
concept of a single-point ground. One 
point in the power supply must be 
designated as the ground. and the 
ground connections of the other cir
cuit sections are connected to it. In 
practical terms. this is often just a 
metal strip or busbar called a ground 
bus. There should be virtually no 
measurable voltage between any two 
points on this bus. Don't be afraid to 
use thick wire! 

HEATSINKING 
The final consideration is heatsinking 
Generally speaking. linear power sup
plies. while easy to build. are grossly 
inefficient. A 4 5 percent-efficient 
design is good (the usual range is 40 
to 5 5 percent). Before you start think
ing of this as both a 5- and 15-V 15-A 
supply. remember the old saying. 
"what goes in. comes out." With a 
16-V,m, 15-A input. we are putting in 
16 x 1.414 x 15 = 339 Wand taking 
out 5 V x I 5 A = 7 5 W. The other 
264 W is dissipated in heat. Power is 
simply V.",-V,. times the current. If 
you are going to want a 5-V supply. 
you should not start with a Ve of 
18.6 V but rather something like 9 V 
(The best transformer/filter for a 5-V 
supply is an 18-V center-tap configura
tion.) In the 13 .2-V supply we are 
building. the maximum power dissipa
tion is 

PDmax = ((Ve+ Vripp/e/2) - Vout) X [lout) 

( (18.6 + 1.8/2) - 13.2) x 15 

94.5 w 
For linear supplies of this 

magnitude. 95 W is relatively cool. 
Nonetheless. it must be dissipated 
properly through a device called a 
heatsink. as shown in photo 2. 

Basically. the entire process of 
calculating factors such as dissipation. 
temperature rise. and junction tem
peratures is to determine a quan
titative value of absorbable power for 
a given set of physical conditions. For 



a predetermined rise in heatsink 
temperature. you will be able to cal
culate the maximum power dissipa
tion of the circuit to maintain that limit 
or. vice versa. to calculate the junction 
and heatsink temperatures given the 
input power. 

Heatsink ratings and heat transfer 
through component mountings are 
stated in terms of thermal resistance: 
°C/W. For a particular application. it 
is necessary to determine the thermal 
resistance that a cooler must have to 
maintain a junction temperature that 
sustains adequate semiconductor per
formance. The basic relationship is 

flT 
PD = I:Ro 

where PD = power dissipated in the 
semiconductor. fl T = difference in 
temperature between ambient and 
the heatsink. and I:Ro = the sum of 
the thermal resistances of the heat 
flow path across which fl T exists. In 
elaboration: 

PD= 

where Tj the maximum junction 
temperature as stated by the semi
conductor manufacturer (°C). Ta = 

ambient temperature (0 C). Rje = ther
mal resistance from junction to case 
of semiconductor (°C/W). Res = ther
mal resistance through the interface 
between the semiconductor case and 
the heatsink (°C/W). and Rsa = ther
mal resistance from heatsink to am
bient air (°C/W). 

The best way to understand this is 
to look at an example. First. we have 
a 7805T in a T0-220 case that is dis
sipating 5 W. and we select the proper 
heatsink. Given: 

PD= 5 W 
Rje = 4°C/W (from the manufacturer) 
Tj = I 2 5°C maximum for T0-220 

package 
Ta = 50°C ambient 
Res = I °C/W insulator with heatsink 

grease 

We use the equation for PD to solve 
for R,0 : 

I 2 5 - 50 
- (4 + I)R," 5 

Rsu I0°(/W 

Therma\\oy part number 62996 has a 
50° rise in temperature for a 12-W in

put Therefore: 

R,. = 50/I2 = 4.I6°C/W 

The 62996 is more than adequate for 
the task and will. in fact. heat up only 
4.16 x 5 = 20 8°C over ambient in 
this example. 

Getting back to the supply we are 
building. the minimum power dissipa
tion is at maximum output voltage 
and vice versa. If the supply will be 
used in the range of I 2 to 14 V. the 
heatsinking must accommodate the 
worst-case conditions. When the out
put is set for I 2 V. the power dis
sipated in the regulator section will be 
112. 5 W (at I 5 A). Each of the three 
regulators will be dissipating 112. 5/3 

or 37.5 W. The minimum Rsa is as 
follows. Given: 

PD = 37.5 W 
Rje = I .0°C/W 
Tj= 125°C 
T. 	= 40°C 
R« 	 = 0.28°C/W (anodized washer 

and heatsink grease) 

The R," minimum is thus 

125 - 40 
Rsa (I + 0.28)37. 5 

O 99 °CJW 

A 3-inch piece of Thermalloy part 
number 6560 has a 0.70°C/W R," 

(continued) 

TRANSFORMER RECTIFIER REGULATOR 

I LOAD IS HIGH-CURRENT PATH 
I REG 	 IS LOW-CURRENT PATH 
llN IS HIGH-CURRENT PATH 

Figure I0: The proper power-suppllJ lalJOUt. 

SINGLE POINT_;.. 
GROUND FOR ALL 

CIRCUIT 
CONNECTIONS 

Photo 2: AniJ high-current linear power suppfiJ needs large heatsinks to carrlJ awalJ 
the heat dissipated in the regulators. When more than one regulator is to be mounted 
on the same heatsink. special insulated mounting kits must be used. 
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Let us earn your trust as we 
have that of others, such as: 

Goodyear • General Motors • US Navy • Bell Labs 
Conrail • Texas A&M University • General Electric 

General Dynamics .. 
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Juklll100(1&"CP , llMXI) 11119 
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Complete System.a 
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OUR PRICE COMMITMENT 
MidWest will try in good faith to beat 

any nationally advertised price. 

Prices subject to change and type err0f6 

Free use of Visa, Mastercard 
Call Today! 

Information -Ordering 
1·800·423·8215 
In Ohio 1·800-321 ·7731 


CUSTOMER SERVICE (513) 668·5488 

WI accepl VISA. MASTERCAllD- NO SURCHARGEr.AMEX. 
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Photo 3: Tlie completed power supply lias little extra internal space. You"// 
notice tliat tlic filter capacitor lias two sets of connectin9 wires to conform to tlie 
layout guidelines l"ve described. Wliile tlie lieatsink is sized properly for ambient 
air installations. I nave added a fan to compensate for tlie insulating effect of tlie 
enclosure To limit noise. tlie fan is controlled by a I 30°F tliermostat attaclied to 
tlie lieatsink. Tlie tliermostat turns on tlie fan only wlien necessary. 

supplies have a definite place in our 
world of electronics. 

I don't expect venture capitalists to 
get excited about power-supply 
design. but the next time the words 
""meltdown" and "incendiary" are 
mentioned. I know a few who will be 
listening more closely. 

CIRCUIT CELLAR FEEDBACK 
This month's feedback begins on 
page 413 . 

NEXT MONTH 
Steve will be building a low-cost serial 
EPROM programmer. • 
This article is dedicated to Kram Nurtam and 
the E product. May that great heatsink in the 
sky cool any thoughts he might have of 
designing another linear power supply. 

Editor·s Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar· 
tides are available in reprint books from 
BYTE Books. McGraw-Hill Book Company. 
POB 400. Hightstown. NJ 082 50. 

Ciarcia·s Circuit Cellar. Volume I covers articles 
that appeared in BYTE from September 1977 
through November 1978. Volume II covers 
December 1978 through June 1980. Volume 
Ill covers July 1980 through December 1981. 
Volume IV covers January 1982 through June 
1983. 

To receive a complete list of Ciarcia"s Cir
cuit Cellar project kits. circle I 00 on the 
reader-service inquiry card at the back 
of the magazine. 

value. It would operate satisfactorily 
for an individual LM338K. A 7-inch 
piece of the same material would 
have an effective R,a of 04 2°C/W. 

To accommodate the full 12 5 W. 
forced-air cooling is recommended. 
From the data I have at hand. it ap
pears that R," is reduced approxi
mately by half with 600-cubic-feet-per
minute forced convection. With a fan 
on the heatsink. 112. 5 W should be 
adequately dissipated while maintain
ing a low ambient temperature within 
the supply case. Photo 3 shows the 
complete supply with fan. I added a 
l 30°F thermostatic switch on the 
heatsink to turn on the fan only when 
needed. 

IN CONCWSION 
The product failure described in the 
beginning was not a result of mis
understanding three-terminal-regula
tor specifications but instead ig
norance of the supporting circuitry. I 
could have discussed a lot more. but 
much of it relates to experience. and 
it might sound as if I were a propo
nent of rule-of-thumb design Instead. 
I would hope that you no longer take 
linear power supplies for granted. 
Even in today·s VLSI (very-large-scale 
integration) world we continue to de
pend on tried-and-true. even if some
what ancient. designs. Linear power 
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Make roorr1 for a new assistant. 




Introducing the IBM PC 

Engineering/Scientific Series. 


It puts answers on your desktop. 

The IBM Personal Computer Engineering/ 

Scientific Series is an unusually flexible and talented 
assistant. 

As you can see from the box on the right, you can 
select exactly the workstation you need from a set of 
compatible engineering and scientific enhancements 
to the IBM Personal Computer Family. Configure 
an IBM Personal Computer to help with product 
design, perform numerical analysis, or monitor and 
control laboratory experiments. 

For the reasonable cost of IBM PC/ES Series 
enhancements to an IBM Personal Compute1~ you 
can do jobs that traditionally demanded time on a 
mainframe. Display data and plot results as they 
happen. Control both the business and technical 
sides of your job from one compact workstation. . 

And if you want host or networking communica
tions, the IBM Personal Computer has the right 
connections. 

Advanced color graphics. 

The IBM PC/ES Series is designed to make a 
graphic impression in jobs ranging from computer 
aided design applications and image processing to 
business presentations. 

The IBM PC Professional Graphics Display can 
make even good results look better with a 640 x 480 
screen and up to 2.56 simultaneous colors available 
from a palette of 4,096. An advanced anti-glare 
screen makes the Professional Graphics Display easy 
to work with and easy on your eyes. 

The IBM PC Professional Graphics Controller's 
onboard 8088 processor can help improve produc
tivity by speeding throughput of even the most 
sophisticated graphics projects. The graphics firm
ware support, resident on the adapte1~ includes 2D 
and 3D graphics primitives, programmable display 
lists, and a definable character set to help make your 
graphics work more creative. 

And there's an emulation mode that gives you 
immediate access to the entire range of graphics 
programs already written for the IBM Personal 
Computer. 

Productive programming 
environment. 

IBM PC/ES Series layered graphics software is 
geared for increased programming productivity. 

It supports a 32K x 32K addressable point data 
base, and includes high-level graphics subroutines 
that are consistent with the Draft ISO and ANSI 
GKS Standards. 

The IBM PC Graphics Development Toolkit 
provides a device-independent programming envi
ronment to help simplify graphics programming 
tasks. Device independence also helps promote 

program longevity, since your graphics appli
cations can be programmed to interface with 
future generations of graphics devices. 

JBM Personal Computer AT with 
Engineering/Scientific Series 

components. 

Litlle Tramp character li censed by Bubbles Inc .. s.a.
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Precise high -speed computation. 

IBM PC Professional FORTRAN by Ryan
McFa rland Corporation-a full ANSI Ti implemen
tation plus enhancements-gives your applicalions 
optimized performance on the fBM Personal 
Computer: 

Professional FORTRAN helps you gel precise 
results when you want them, without unnecessary 
use of valuable mainframe time. 

It enables you to begin work immediately on large 
or small host programs or to recompile existing 
FOHTRAN programs to run on an IBM PC with 
Engineering/Scientific enhancements. And Profes
sional FORTRAN allows you to utilize all the IBM 
PC/ES Series graphics development tools in your 
desktop application work. 

Accurate instrumentation. 
The IBM PC/ES Series gives you a single point ol' 

conlrol for a laboratory full of work. 
You can control and monitor laboratory or indus

trial processes, automated electronic testing, and lhe 
status of ongoing experiments via the IBM PC Data 
Acquisition and Control Adapte1: Programming 
support provides flexible high-level and low-level 
language interfaces.Powerful bui It-in diagnostics 
make installation of the Data Acquisition and 
Control Adapter quick and easy. 

A single hall'-size IBM PC 
General Purpose Interface Bus 
Adapter lets you interactively 
control instruments as diverse as 
plotters and spectrum analyzers 
through application program
ming. High-level and low-level 
language access makes it easy 
to plot and display data. 
Menu -driven supporting 
software includes a versa
tile hardware configurator 
to aid in installation. 

11111111111111111 

ts tBMj 

Iffil 111111111111 

I BM I ,t•rsorial Comput t•r En~i rwt>ri n~/Scient ific 
Series Conrporwrrl!-i 

Processors 

IBM Personal Computer AT 

IBM Personal Computer XT 

IBM Personal Computer with expansion unit 


Color Graphics Hardware 

IBM Personal Computer Professional Graphics Display 

IBM Personal Computer Professional Graphics Controller 


Color Graphics Software 

IBM Personal Computer Graphical Kernel System 

IBM Personal Computer Graphical File System 


. IBM Personal Computer Plotting System 
IBM Personal Computer Graphics Terminal Emulator 
IBM Personal Computer Graphics Development Toolki t 

High - Speed Computation 
IBM Personal Computer Professional FOR TR AN 


Instrumentation/Data Acquisition 

IBM Personal Computer Data Acquisition and 


Control Adapter 

IBM Personal Computer Data Acquisit ion and 


Control Adapter Distribu tion Panel 

IBM Personal Computer Data Acquisition and 


Control Adap ter Programming Support 

IBM Personal Computer General Purpose Interface 


Bus Adapter 

IBM Personal Computer General Purpose Interface 


Bus Adapter Programming Support 


Complete the equation. 
This assistant is ready to start work immediately. 

There are over 3.50 independently developed engi
neering and scientific application 
programs-plus many IBM 
Personal Computer business pack
ages-available today for the 
affordable IBM PC/ES Series. 

For information about the IBM 
PC Engineering/Scientific Series or 
to order a catalog of available 

engineering/scientific programs, 
see your authorized IBM 

Personal Computer dealer: 
IBM Product Cente1~ or IBM 
marketing representative. 
For a store near you, cal I 
1-800-447-4 700. In Alaska 
and Hawaii.1-800-447-0890. 

/B/H l'ffsr111al Computer with 
/•,'x1iw1sir111 Uni/ and 
1','11(!i11e£'f'i11(!/Sr:ie11tifir: Series 

• 
C()f/I (JO/I('11 / S • 
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Your Gateway to Artificial Intelligence 

GoLDEN 
COMMON 

LISP 

IBM 
Personal 

Computer 

Gold Hill Computers brings the language of 

Artificial Intelligence to Your Personal Computer. 

You know you want to do more with editor (based on EMACS), on-line ORDER GCLISP TODAY using 
Artificial Intelligence. Two problems documentation of all LISP and GMACS the coupon below. Or call our 
have held you back: the expense of functions, a comprehensive user Customer Service Department at: 
the hardware and the scarcity of LISP manual, and program debugging 
programmers. But no longe1: GOLDEN tools. In short, GOLDEN COMMON LISP 
COMMON LisP® makes it possible for comes with everything you need to (617) 492-2071 
you to learn and use LISP on your per program in LISP. Features of GOLDEN 
sonal computer. You will know the ex COMMON LISP for advanced users JGold Hill Computers - - - Bl0-841 
citement of expert systems, intelligent include co-routines for multitasking, I Customer Service I 

163 Harvard Street data access, and smart programs. macros for code clarity, streams for I Cambridge, MA 02139 ICOMMON LISP is the new LISP stan I/O, closures for object-centered 
dard developed by researchers from programming, and multiple-value  I Name Iuniversities and corporations such as returning functions for efficiency. 

CMU, MIT, Stanford, UC Berkeley, I Organization I 


GOWEN COMMON LISP-the intelligent 
Digital, LMI, Symbolics, and Texas path to Artificial Intelligence. I Address I 
Instrumer>.ts. GOLDEN COMMON LISP is 

GOLDEN COMMON LISP (GCLISP'")the right LISP for you because it is I I I I
requires an IBM PC, PC XT, or IBM PC I Phone Today's Dace jbased on COMMON LISP. Programs you 
compatible running PC.DOS 2.0.develop using GOLDEN COMMON LISP I Type of compucer I512K bytes of memory are recomon your personal computer will run D Enclosed is a check to Gold Hill Imended for program development. Computers for GCL1sP.in the COMMON LISP environments of IA version of GCLISP for the DEC I D Please bill my D MasterCard D VISA card. Ilarger, more expensive machines. 
Rainbow is also available. The With GOLDEN COMMON LISP, every I I Ipackage includes: Card # Expiracion Daceprogrammer becomes a LISP pro I 
• an intelligent GMACS editorgrammer. GOLDEN COMMON LISP comes I Signacure I
• program development tools Quamicy Descripcion Unic Price Toca! Pricewith the LISP Explorer,'" an interactive 
• the San Marco LISP Explorerinstructional system developed by I GoLDEN 1 

Patrick H. Winston and San Marco • the new 2nd edition of LISP by I COMMON $495.00 I 
Winston and Horn LISP 

Associates. The San Marco LISP 
• the COMMON LISP Reference I Subtotal \Explorer guides you through the steps 

Manual by Guy Steele I MA residents add 5% Sales Tax Iof LISP programming and makes the Total Amount ~--~ full range ofLisP's power accessible to I University purchasers should inquire about I• on-line documentation of all 
GCLISP and GMACS functionsboth novices and experienced pro I our educational discount. We pay shipping I 

grammers. The new second edition of • the GOLDEN COMMON LISP Users' on all credit card and pre-paid orders 

the classic LISP textbook by Winston Guide and Reference Manual I within the United States. I 
D Please send me more informationand Horn is also included. L _::>out GCL~______JGOLDEN COMMON LISP comes com

plete with the intelligent 

H 

GMACS 

G 0 L D u E R s 
163 Harvard Street, Cambridge, Massachusetts 02139 

GOLDEN COMMON L1sP is a registered trademark of Gold Hill Computers. GCL1sp is a trademark of Gold Hill Computers. The LcsP Explorer is a trademark of San 

Marco Associates. LISP is copyrighted by Addison-Wesley Publishing Company, Inc. The COMMON LrsP Reference Manual is copyrighted by Digital Equipment 


Corporation. Rainbow is a trademark of Digital Equipment Corporation. IBM is a registered trademark of International Business Machines. 
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BY BILL BENZON 

THE VISUAL 
MIND AND THE 
MACINTOSH 

MacPaint 

provides a tool 

for thinking 


Late in 1974 Ed Roberts and 
Eddie Curry. principals in Micro 
Instrumentation and Telemetry 

(MITS). designed and began market
ing a microcomputer kit. That kit was 
featured in the January 197 5 issue of 
Popular Electronics and the rest. as they 
say. is history. 

In my opinion. the Apple Macintosh 
is the most significant microcomputer 
since that original MITS kit. but its im
portance hasn't been adequately ex
plained. The Mac is user friendly. but 
even more important is what lies 
beyond that user-friendly interface
MacPaint. 

MacPaint provides visual power. It 

is fun to use-you can zap the mouse 
around. draw a zillion rectangles in a 
minute. put four reflecting planes in 
the drawing space. and create amaz
ing symmetrical designs with mere 
flicks of the wrist. Why is this impor
tant? As figure 1 indicates. one hemi
sphere of the brain is more or less 
verbal while the other is more or less 
visual (see reference I). The Macin
tosh is a tool for the visual brain. 

The Mac allows us to do fascinating 
things with typography. We can crank 
out bar charts. pie charts. and line 
graphs. We can do maps 50 ways from 
Sunday and play with line drawings to 
our hearts' content. But we can also 
think visually and relate visuals to ver
bals with a facility not readily available 
before. 

The Macintosh is a tool for thinking. 
To understand the implications of this 
statement. we need to know some
thing about the thinking process In 
this article I hope to discuss thinking 
in a way that will make the signifi
cance of the Macintosh more obvious. 
Consequently. most of this article is 
specifically about thinking and only 
indirectly about the Macintosh. 

VISUAL THINKING 
The anecdotal literature on creativity 
is full of stories about great thinkers 
who work in images. Consider the 

(continued) 

Bil/ Benwn (l.Lmguage, Literature. and Com
munication. Rensselaer Polytechnic Institute. 
Troy. NY 12181) holds a Ph.D. in English 
fram State University of New York at Buf
fala. He has done research on wgnitive science 
and literary theory and has held a fellowship 
with NASA to work on a strategic computing 
plan. Bill also does consulting and freelance 
writing. 
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THE VISUAL MIND 


following passage from a letter by 
Albert Einstein (see reference 2) 

The psychical entities which seem 
to serve as elements in thought are 
certain signs and more or less clear 
images which can be "voluntarily" 
reproduced and combined. . . The 
above mentioned elements are. in 
my case. of visual and some of 
muscular type. Conventional words 
or other signs have to be sought for 
laboriously only in a secondary 
stage. when the mentioned associa
tive play is sufficiently established 
and can be reproduced at will. 

Thus it seems Einstein's primary 
mode of thought was not words or 
even mathematical symbols. He 
thought in images and then translated 
those image-born insights into verbal 
or mathematical form. 

Or consider Watson and Crick and 
the double helix. Why did they actual
ly build a three-dimensional model of 

the helix while they were working up 
the basic ideas (see reference 3)? 

Because however important visual 
thinking is. it is difficult to hold an im
age in your mind and work with it
especially if it is a three-dimensional 
shape. But if you can externalize the 
image and make a model as Watson 
and Crick did. then working with it 
becomes easier. 

Writing and drawing provide exter
nal support for thought. Writing sup
ports the work of the verbal brain. 
Learning the mechanics of writing
how to form the letters or use a key
board-is relatively easy. and once 
that is out of the way. you can go on 
to the tough stuff-writing things that 
make sense and may be beautiful as 
well. However. images. whether two
or three-dimensional. are different. 
Becoming proficient in the mere 
mechanics of freehand drawing-for 
example. drawing a picture of a horse 

Figure I: The left or verbal side and the right or visual side of the human brain. The 
tree is a McPic image. (McPic is a product of Magnum Software. 21115 Devonshire 
St.. Ste. 3 3 7. Chatsworth. CA 91311. (818) 700-0510). 
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By making it easy for 
you to create images 
and work with them, 
the Macintosh can 
help you to think. 
that looks more like a horse than like 
a camel or a rabbit-is difficult. Tech
nical drawing is easier but it is still 
more difficult than writing 

By making it easy for us to create 
images and work with them. the 
Macintosh can help us to think. 
Perhaps our society will create a pool 
of images for thinking comparable to 
our pool of proverbs and stories. We 
have a large number of proverbs and 
countless stories. such as Aesop's 
fables. which we learn and use for 
thinking. We apply these proverbs 
and fables to situations that arise and 
from that we get some idea of how 
to act. Why not have a pool of images 
that we can use in the same way? 
What I have in mind can best be il
lustrated by an example. It is called 
the gestalt switch. 

THE GESTALT SWITCH 
In 1962 Thomas Kuhn published a 
book on the nature of scientific revo
lutions that set off bombshells in the 
academic world (see reference 4). For 
example. Kuhn was interested in how 
Copernicus's heliocentric model of the 
solar system replaced Ptolemy's geo
centric model. how Newtonian mechan
ics replaced Aristotelian mechanics. 
and how Newtonian mechanics was 
then replaced by relativistic and quan
tum mechanics. You would think that 
as more observations came in and 
older theories didn't hold up, they 
would be replaced by newer ones. 
However. in the case of Copernicus's 
heliocentric model. the old theory fit 
the available data better than the new 
one. 

Kuhn's conclusion is a bit compli
(continuedJ 
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cated but the basic point can be 
made rather easily with an image. The 
upper image in figure 2 shows one of 
those ambiguous pictures from fresh
man psychology textbooks. Is it a pic
ture of two men facing each other or 
is it a vase? You can see it either way. 
and you can switch back and forth be
tween the two interpretations easily. 

Kuhn concluded that scientific data. 
observations. and hard empirical facts 
are like this drawing. Before they have 
meaning. they must be interpreted by 
a theory: different theories describe 
them in different ways and lead to dif
ferent expectations about future ob
servations. In other words. if you see 
the ambiguous image as two men. 
you will talk about noses. lips. and 
chins and expect to find shoulders 
and arms beneath them. But if you 
see it as a vase. you will refer to the 
base. the rim. and the constriction in 
the middle and expect to see it on a 
tabletop or a shelf. 

Now. imagine that you give two peo
ple in two different rooms copies of 
this ambiguous figure. You tell one 
that it's a picture of two men and the 
other that it's a vase. If you give these 
people a phone and let them talk to 
one another. how long will it take 
them to discover they are talking 
about the same drawing? After all. 
one is talking about noses and chins 
while the other is discussing rims and 
bases. That. says Kuhn. is the problem 
between scientists with different 
theories about the same data: they 
live in different intellectual worlds. 

Of course these two people would 
communicate better if they described 
the image in terms of. for example. 
pixels. Why can't scientists do the 
same? Science isn't as simple as this 
visual analogy might lead you to 
believe. Like all analogies. this one is 
limited: it won't take you all the way. 
but it gives you a good start. 

The original ambiguous figure was 
created by a school of psychologists 
interested in perception. They be
lieved that we see images whole. not 
just as the sum of individual parts. 
and so they talked of gestalt (a German 
word meaning "whole") psychology. 
The phenomenon of switching back 
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Figure 2: The ~iestalt swilr/1. The 
drawing at tl1e top is ambiguous: you can 
see it as either two men facing one 
anoll1er or as a vase. Yott can emphasize 
eilher one of ll1ese inlerpretalions by 
c(ianging ll1e drawing as sl1own in ll1e 
middle and al llie botlom. 

and forth from one interpretation of 
a visual image to another has come 
to be known as the gestalt switch and 
the ambiguous figures that evoke this 
switch are useful things to think with. 
They are the visual equivalent of a 
proverb or a fable. 

We all have our own visual proverbs 
but we don't think of them as such. 
Our society doesn't gather them 
together and pass them on like it does 
verbal proverbs and fables. partly 
because images are more difficult to 
reproduce and distribute than words. 
'Talking is easy. but drawing requires 
that you have proper materials and 
skills. which aren't always at hand. 
Words are easy and inexpensive to 
print. but images are more difficult 
and therefore more costly. 

Images are much easier to create 
and distribute through the Macin
tosh's graphics facilities You can ex
change printouts or disks or send the 
images through computer networks. 
As this power becomes available to 
more people. you may well begin to 
see people creating. exchanging. and 
collecting visual proverbs. 

WEBS OF IDEAS 
The further development of a visual 
society is particularly important as we 
stand on the threshold of the informa
tion age because the intellectual 
world of information. of computing. 
is an intensely visual one. From circuit 
design to chip layout. from flowcharts 
to data structures. computing is visual. 
If good diagrams were easier to draw. 
then more would be drawn. and more 
people would grasp what computing 
is about. And the more people under
stand computing. the more they will 
use it. 

Consider the area of knowledge 
representation (a subfield of artificial 
intelligence) . Many researchers use a 
notation called the directed graph (see 
figure 3). The ellipses are called nodes 
and the connections between them 
are called arcs. Nodes stand for con
cepts while arcs indicate the relation
ships between them. In this example 
VAR means "variety of" while CMP 
means "component of." Thus. maple 

[continued) 
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is a variety of tree while trunk is a 
component of it. 

The graph is not. however. the only 
notation you can use. If you want to 
prove theorems about the abstract 
properties of knowledge structure 
then you'll choose a propositional 
notation (see listing I). If you want to 
program the propositional notation 
into a computer. then you'll have to 
think in terms of a complex list with 
addresses and pointers. But if you 
want to think about how ideas fit 
together and teach this material to 
others. then the graph notation is the 
most useful one. Further. if you are 
dealing with structures that are three 
or four times more complex than the 
one I've shown and if you typically 
work with structures I 0. I00. or I000 
times more complex. then the prop
ositional form is unreadable. You can't 
do any useful work with it. However. 
the visual representation is still useful: 

Figure 3: A notation used in knowledge representation {mown as the directed graph . 
Tl1e nodes (ellipses) stand for concepts while the arcs (the connections between the nodes) 
indicate the relationships between those concepts. 

even if your graph covers half your 
desk and starts climbing up the wall 
you can work with it. 
· The graph is a notation system in 
which the visual form can represent 
the structure of the information very 
clearly. Well-drawn graphs show im
portant and interesting information 
structures at a glance. The more you 
can encompass in a single mental 
operation. in this case. a glance. the 
better you can work with your 
material (see reference 5) A graph ex
tends the range of a single mental 
operation far beyond that available 
with a listing. A single glance at ·a list 
of commands tells you nothing: you 
have to read each one. line by line. 
and painstakingly assemble them in 
your mind. 

Conceptual graphs were not. how
ever. invented yesterday. Many of us 
learned English grammar through 
sentence diagramming. which is a 

If you think about how 
ideas fit, the graph is 
more useful than 
propositional notation 
or a complex list. 
technique for giving visual form to 
grammatical structure. One important 
contemporary form of this is called 
dependency theory. which. in one ver
sion or another. is important in com
puter models of language (see refer
ence 6). One dependency theorist. 
David G. Hays. says that he was in
spired. in part. by the sentence 
diagramming he did in his youth. 

Beyond this consider the work of 
Tony Suzan and Gabriele Rico. who 
have been developing techniques for 
helping people to think and to write 
better (see references 7 and 8). Both 
teach people to draw networks
Buzan calls them mind maps. Rico 
calls them clusters. Their networks are 
much freer than the ones knowledge 
representation theorists use. but their 
purposes are quite different. The 
theorists are developing formal 
models of how people think and they 
find the network notation useful for 
this. Suzan and Rico are interested in 
helping people think and they find 
that drawing networks is a much bet
ter way of working out preliminary 
ideas than trying to put thoughts in
to an outline. I suppose that the work 
of knowledge representation theorists 
could be used to justify these tech
niques for helping people to think. For 
example. if we in fact think with net
works. then doodling network dia
grams seems to take advantage of 
that. But that is a long and complex 
argument. one irrelevant to my main 
point-that diagrams help us think. 

THE METHOD OF LOC\ 
Public speaking was very important in 
ancient Greece and aristocratic youths 

!continued) 
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Listing I: Tlie propositional representation of Ille relationships sl1own in t{1e 
directed graph in figure 3. 

VAR (maple.tree) 
VAR (oak.tree) 
VAR (pin oak.oak) 

CMP (leaves.tree) 
CMP (trunk.tree) 

VAR: variety 
CMP: component 
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were extensively trained for it. Part of 
that training was in the art of memory. 
and the central technique was the 
method of loci (see reference 9). 

To use this method you would 
choose some place complex enough 
to contain many nooks. corners. and 
views (that is. loci. or places)-a tem
ple generally was suggested (see 
figure 4a) You would then walk 
through this place according to some 
appropriate route (see figure 4b). This 
memorized walk. this visuo-kinetic im
age. is your memory map. Whenever 
you want to memorize a speech you 

• • •f:•*. • 
~- •• 

·r• •• • 

start at the beginning and associate 
an image related to your first idea 
with the first place on your map. your 
second idea with the second place on 
your map, etc. To deliver the speech 
you conjure up the mental map and 
walk through it on the standard path. 
As you move from place to place the 
ideas you had associated with each 
place will come back to you. 

Consider. for example. the speech 
that Marc Antony delivered at 
Caesar's funeral (from Shakespeare's 
Julius Caesar. Act Ill. scene ii. lines 72 
and following). For the first line-

Figure 4a: A te111p/e. The fiuures on tlie pedi111ent are reduced versions of figures 
from McPic. 

-x 

Figure 4b: A set of loci associated. in this case. with a temple serves 
as a memory map. 
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"Friends. Romans. countrymen. lend 
me your ears ... "-Antony might 
have associated the image of a bunch 
of ears with the first locus. the first 
position in his walk through the tem
ple. A skull would be a natural 
association for the second line_:.'The 
evil that men do ... "-at the second 
position. Further lines would be linked 
to further loci through appropriate 
images. 

Just how this works we don't know. 
Given our current knowledge of the 
brain. we can speculate that loci are 
established in the visual hemisphere 
while the words being memorized are 
stored in the verbal hemisphere. The 
visual brain is used to index and 
retrieve the contents of the verbal 
brain . Instead of assigning memory 
locations numerical values. as in a 
computer. they are given pictorial 
values. But the basic principle is the 
same-one part of a complex infor
mation system is being used to index 
and retrieve the contents of the other 

The art of memory isn't as impor
tant to us as it was to the ancient 
Greeks and Romans. We have books. 
typewriters. and word processors 
(teleprompters too). But the integration 
of visual and verbal information is im
portant to us. A well-illustrated article 
is easier to understand and recall 
because the mind has more material 
to work with. more external support. 
Good illustrations help you conjure 
up your own images and diagrams. 
making it easier to understand and 
absorb the material. 

We all know that a picture is worth 
a thousand words and that there are 
many things that require pictures . 
diagrams. charts. graphs. etc .. to be 
understood. And yet we still think of 
visuals as illustrating the text. when 
it is often the other way around. Col
lege courses in technical communica
tion generally have a section or two 
on graphics but they are mostly about 
tables. graphs. and charts. Very little 
is said about pictures (whether pho
tographs or line drawings) except that 
they are important and perhaps even 
essential. 

What kind of pictures do you need? 
(continued) 
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Figure 5: Variations on a liorsl' Thi' original in thl' uppa right is pffprogrammi'd 
011 McPic. Thi' v11riations wal' crl'ati'd using MacPaint to shortm rl'dU(('. l'longatl'. 
multiply. and 1wml' th l' imagl'. 

Figure 6: Various usl's of parts of thl' Jiorse from figure 5. MacPaint was usi'd 
to crl'atl' tl1i'SI' modi{ ications. 

122 BYTE • IANUARY 1985 

What makes them effective? When do 
you need them? Usually. we are 
taught little about using pictures and 
diagrams to illustrate abstract con
cepts (such as using the ambiguous 
vase/faces diagram to clarify Kuhn's 
concept of the relationship between 
scientific theory and observation). 
Some people know. intuitively. what 
sorts of pictures are good and effec
tive. but explaining that knowledge to 
others is difficult. And the only peo
ple who seem to be able to depict 
abstract ideas are illustrators for such 
magazines as Scientific Aml'rican. who 
have to figure out. among other 
things. how to make two-dimensional 
representations of n-dimensional 
spaces. 

The main problem is that writing 
and illustrating are thought of as two 
different tasks. Some people spe
cialize in writing. others in illustrat
ing-but few become adept at both. 
Yet both images and verbal proposi
tions are essential to thinking. This 
particular division of labor. in part. is 
caused by the difficulty of making 
good pictures; few people are adept 
at it. This brings us back to the Macin
tosh because its graphics capabilities 
can help bridge the gap. 

RECONSTRUCTING 
VISUAL IMAGES 
The Macintosh isn't going to make 
you an artist if you can't draw a recog
nizable horse. but if you can use an 
image someone else has already pre
pared. perhaps you don't need to be 
an artist. The horse in the upper right
hand corner of figure 5 comes from 
McPic. one of the various disks of im
ages that is available for the Macin
tosh. The other images were derived 
from the original horse in obvious and 
simple ways using tools from Mac
Paint. 

In figure 6 the head and tail of the 
horse were cut away from the body. 
modified slightly (the mane was 
changed for the chessman. the left 
rear leg was removed from the tail). 
and treated as abstract design ele
ments. In other words. the images are 
used as lines and shapes in a visual 

[continued) 
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FACSIMILE EQUIPMENT, MICROWAVE OVENS, PROFESSIONAL VIDEO CAMERAS & MONITORS, TELEVISIONS, VIDEO TAPE RECORDERS. 
Inquiry 316 
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composition and their abstract quali
ties as lines and shapes are more im
portant than the fact that they repre
sent parts of a horse. These manipula
tions are easy to do in MacPaint. And 
once you start doing them you are on 
the way to developing your own draw
ing skills. 

To draw well. you must learn to see 
the visual world in terms of lines and 
shapes. not simply in terms of objects; 
you must draw what your eye sees. 
not what your mind makes of what 

Figure 7a: The view looking up a 
ti'mple column. Note the intense 
fort'shortcning 

Figure 7c: The vanishing point of the 
crnmpl!' in figure 7a. 
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your eye sees (reference !OJ. Consider 
the nature of perspective drawing. In 
figure 7a. which shows the view look
ing up a temple column. your mind 
knows that the columns are only 
slightly tapered. But that is not what 
your eye sees from this point of view. 
Figure 7b shows the forms the col
umns present to your eye from this 
particular point of view. The trick is to 
get your drawing hand to override 
what your mind knows in favor of 
what your eye sees. 

Figure 7b: This shows the basic forms 
presented in figure 7a. · 

Figure 7d: The basic column forms from 
figure 7b superimposed on the perspective 
grid given in figure 7c. 

Your drawing hand 
must ovenide what your 
mind knows in favor 
of what your eye sees. 

The best way to learn perspective 
drawing is to study the tricks devel
oped during the Renaissance. Figure 
7c shows a bunch of lines radiating 
from the vanishing point (the point on 
the visual horizon where your gaze is 
focused) All lines in the image space 
that are perpendicular to the picture 
plane pass through the vanishing 
point. Figure 7d shows the forms of 
the columns superimposed on the 
perspective grid By using an explicitly 
constructed perspective grid. you can 
overcome what your mind knows and. 
instead. draw what your eye sees. 

The techniques of perspective draw
ing didn't just happen. They were 
painstakingly created over a period of 
centuries ending about 400 years ago 
And they were created at the same 
time that projective geometry was be
ing developed-in some cases by the 
same people (see reference 11 ). Thus. 
artists used projective geometry to 
help them reconstruct three-dimen
sional images on the two-dimensional 
space of the picture plane. The men
tal process involved in drawing is 
quite different from that in which the 
mind comprehends what the eye 
sees. To draw a picture of an object 
you must reconstruct what your eye 
will see in terms of hand and pencil 
motions (see reference 12). By mak
ing it easy to treat pregenerated 
images as abstract design elements. 
the Macintosh starts you along the 
road to this reconstruction. The 
essential first step is to see lines and 
forms. not objects. When you play 
with MacPaint it is quite clear that you 
are manipulating lines and forms. and 
that you are dealing with purely visual 
objects. not just representations of 
cars. horses. trees. buildings. etc. 

(continued) 



Introducing SYSTAT 2 
"The System for Statistics" 

A comprehensive 
statistics, graphics, and 
database management 
package. 

Version 2 provides these 
expanded capabilities: 

• Full screen spreadsheet data 
editor 

• Missing data, indexed arrays, 
character variables 

• Unlimited cases, variable record 
lengths 

• Higher accuracy than popular 
mainframe statistical packages 

• Relational database management 
and report generation 

• Sort large files on one or more 
numeric and/or character variables 

• Merge large files by multiple 
numeric and character variables 

• Unlimited numeric and character 
transformations (if ... then ... else, 
for... next, go to) 

• Transpose files 

• Interactive or batch (macros) 

• Pass data to and from mainframe 
and micro-spreadsheets, databases, 
and word processors 

• Input rectangular (cases by 
var"1ab\es) or triangular (e.g. 
correlation matrix) files 

SYSTAT is a trademark of Systat. Inc. 

MS-DOS is a trademark al Microsolt. 

CP/M is a trademark of Digital Research. Inc. 

Z-80 is a trademark of Zilog. 

HP9000 is a trademark of Hewlett-Packard. 

VAX is a trademark al Digital Equipment Corp. 
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• Scatterplots, contour, function 
plots, histograms, stem-and-leaf, 
boxplots 

• Quantile and detrended probabi
lity plots 

• Basic statistics by one or more 
groups 

• Save aggregate data into files for 
further processing 

• Multi-way tables with log-linear 
model 

• Pairwise/listwise missing value 
correlation, SSCP, covariance, 
Spearman, Kendall Tau-b 

• Linear, polynomial, multiple, step
wise, weighted regression 

• Extended regression diagnostics 
(residuals, autocorrelation, leverage, 
collinearity) 

• Multivariate general linear model 

• One-way Anova with post-hoc 
tests (Newman-Keuls, Duncan Multi
ple Range, Tukey HSD) 

• N-way balanced or unbalanced, 
crossed or nested, ANOV A, 
ANOCOVA,MANOVA 

• Univariate or multivariate repeated 
measures designs 

• Principal components with rota
tions, plots and scores 

• Linear and monotonic multidimen
sional scaling 

• Cluster analysis (hierarchical, 
single-, average-, complete-linkage, 
cases, variables, two-way, K-means) 

• Nonparametric statistics (Sign 
test, Wilcoxon, Kruskal-Wallis, Fried
man two-way ANOV A, Mann-Whitney 
U, Kolmogorov-Smirnov one and two 
sample, Kendall coefficient of 
concordance) 

• Time Series (smoothing, seasonal 
and nonseasonal Box-Jenkins 
ARIMA models, ACF, PACF, Cross 
Correlation Function, plots, transfor
mations forecasting) 

In every published review 
comparing it to other 
statistical microcomputer 
programs, Systat has been 
rated at the top of the list. 

Single copy price, $495. 

Site licenses·and quantity 
prices available. 

Available for MS·DOS, CP/M 
with a Z-80, HP9000 and 
VAX. 

Call or write for detailed 
specifications and 
information. 

SYSTAT, Inc. 
603 Main Street 
Evanston, IL 60202 

31 2 864.5670 

SYSTAT 
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To generate a circle with a compass. 
you select the center point and rotate 
a radius around it. To generate the cir
cle with MacPaint. you select a point 
to be the corner of an invisible square 
in which the circle will be inscribed 
and drag the mouse diagonally across 
to the opposite corner. In the com
pass and straightedge method. the 
center plays an important role. With 
MacPaint. it does not. The world of 
MacPaint is different from the world 
of compass-and-straightedge geo
metry; hence an act of reconstruction 
is required if you wish to mimic 
compass-and-straightedge geometry 
in MacPaint. 

Listing 2 shows a bit of Logo code 
that constructs an equilateral triangle 
The meaning of the code is not im
portant here. What is important is that 
it is clearly propositional. The com
pass-and-straightedge method and 
MacPaint are visual-more exactly. 
visuo-kinetic. But computer code is 

clearly propositional. A computer lan
guage. though quite different from a 
natural language. is verbal and. there
fore. is in some sense a propositional 
reconstruction of a visual object 

Simple geometrical figures are not 
particularly exciting. but consider 
moire patterns (figure 8) You can eas
ily construct them with MacPaint And 
once you've spent a day or two play
ing around with them. you'll want to 
write short programs to generate 
them. Drawing all those lines is easy 
enough. but it's tedious: why not let 
the computer do it? But to do that you 
have to learn to program the com
puter. to make propositional recon
structions of visual objects. 

Years ago Alan Kay said that work
ing in a visual computing environment 
provides a natural incentive for learn
ing to program (reference 13). The 
graphics power that makes the Macin
tosh so user friendly also provides an 
incentive for users to learn enough 

Listing 2: Constructing an equilateral triangle in Logo. Tfie four lines of code at 
tfie top specify a procedure for drawing polygons Tfie procedure !ias two 
parameters. tfie lengtfi of a side (size) and the angle tfirougfi wfiicfi tfie l.iJgo 
turtle must turn to move from ·drawing one side to drawing tfie next side. Tfie 
line at tfie bottom specifies a side of 7 4 units and an angle of 120 degrees. 

TO POLY :SIZE ANGLE 

FORWARD :SIZE 

RIGHT ANGLE 

POLY :SIZE ANGLE 


POLY 74 120 

Figure 8: Various moire patterns created on the Macintosh with MacPaint . 

126 BYTE • IANUARY 1985 

Working in a visual 
computing environment 
provides a natural 
incentive for 
learning to program. 
about programming so that they no 
longer need that user friendliness 
But it is MacPaint that provides this 
incentive. not the icon-based inter
face. It is possible that Apple's efforts 
to produce a computer for people 
who know nothing about program
ming (and don't want to learn) may 
well inspire an increase in the number 
of such users who do learn to 
program. 

Perhaps we need a revised concep
tion of user friendliness. A user
friendly computer should not be one 
that lets you use it despite your ig
norance; it should provide you with 
an incentive for learning how to pro
gram it. The Macintosh meets this 
criterion. 

THE MACINTOSH EMERGES 
By now I hope it's obvious that I am 
attempting to produce a gestalt switch 
in the way we think about the Macin
tosh. In terms of figure 2 it was de
signed as an ambiguous figure and 
marketed as two men staring at each 
other. I suggested that we look at it 
as a flower-filled vase. If you consider 
personal computers. some are busi
ness machines. some home machines. 
and some are both. 

Business machines are used for 
word processing. accounting. financial 
modeling. inventory control. etc .. and. 
if you allow for the necessary periph
erals and software. they are likely to 
cost between $3000 and $20.000. 
They will probably have a 16-bit 

· microprocessor (or perhaps 32-bit). 
12 8K to S12 K bytes of RAM (random
access read/write memory). a hard 
disk. and compilers or interpreters for 

(continued) 



What every Apple owner 
should know about 

I 

WORD 
JUGGLE RT: 


If you own an Apple Ile or Ile-or you're planning to 
buy one-here are a few things you should know about 
Quark's Word Juggler word processor. 

First of all , Word Juggler is the only word processor that 
gives you a powerful spelling checker and a built-in telecom
munications feature. So you can create a document-check 
it for spelling errors-and then send it via electronic mail. All 
with just one program. 

Plus, Word Juggler is the most easy-to-use, professional 
word processor you can buy for your Apple. Virtually every 
function-even complicated "cut-and-paste" tasks-can be 
accomplished with a single keystroke . 

There's nothing to memorize, either. Because Word 
Juggler comes with replacement keycaps-and a special 
keyboard template-which identify principal editing and 
formatting commands. So you can focus your efforts on 
using the program, not learning it. 

Fact is, no other word processor for your Apple Ile or 
Ile gives you this unique combination of power, functionality 
and ease of use. And if all these advantages aren't compelling 
enough, check the price. Suggested retail is only $189. 

So visit your favorite dealer today. Ask for a complete 
demonstration-and for a copy of our brochure, "What 
Every Apple Owner Should Know About Word Juggler." If 
you don ' t have a favorite dealer, but would like one, just call 
I (800) 543-7711. We'll fix you up. 

2525 West Evans, Suite 220 
Denver CO 80219 

Inq uir y 29 1 

Quark an-0 Word JuggJer are trademaFk<s of Quark Incorporated. Apple is a 
£e&_igtel'ffd trademark of Apple Computer. Jne. 

Ask about our specially-priced educational version. 

Cupynghl IQ.85. Quark Incorporated Photography by Barbara Kasten 
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Figure 9a: This drawing represents the 
various niches that make up the personal 
computer marketplace. 

Figure 9c: This represents the personal 
computer marketplace: the square holes. 
the interaction between the niches in figure 
9a and the computers in figure 9b. Notice 
that this interaction creates patterns of 
diamonds that don't exist in either of the 
constituent patterns when considered 
separately. These are called emergent 
patterns. 

Figure 9b: Imagine that these are the 
various computers destined to fill the 
niches in figure 9a. 

Figure 9d: The differently patterned 
Macintosh-the round peg. 

Figure 9e: When you combine the 
round peg ifigure 9d) with the square hole 
lfigiire 9c). something genuinely new 
emerges-jazzy squares. 

various programming languages. 
Machines for home use tend to be 

much smaller. They cost between 
$300 and $1500 and use a color TV 
as a monitor. Mass storage is often a 
tape cartridge. These machines may 
run the same types of applications as 
their business-like siblings and in the 
same languages. but they are more 
likely to be used for video games and 
educational programs for the kids. 

Figures 9a through 9c contain an 
abstract representation of the per
sonal computer marketplace. There 
are certain niches (figure 9a) for all 
these machines (figure 9b) and they 
fit perfectly (figure 9c). Those who use 
microcomputers are generally doing 
well in their businesses and their kids 
have a ticket to the future. Those who 
manufacture and sell the machines 
are getting rich. When you put the two 
together. diamonds result from the in
teraction of two patterns. neither of 
which contains diamonds. The dia
monds are an emergent pattern. 

Consider the Macintosh. a different
ly patterned machine that doesn't fit 
into this picture at all (figure 9d) It 
doesn't yet have the power necessary 
for business computing. It is a lot of 
fun to use. but it is expensive for 
home users. And yet it is selling well. 
Who is buying these machines and 
what are they doing with them? If you 
combine this differently patterned 
machine (figure 9d) with the world of 
personal computing (figure 9c). you 
will find a new pattern-jazzy squares 
(figure 9e). Something genuinely new 
has emerged out of the interaction . 

The Macintosh doesn't fit into any 
of the current categories of personal 
computing. It is designed. marketed. 
and reviewed (for the most part) as 
one more personal computer that 
does the standard things that per
sonal computers do. The differences 
are: it has this easy-to-use icon-based 
interface: you don't really need a 
manual. just turn it on and start 
"mousing" around: and there is this 
program called MacPaint that's fun to 
use. 

People like to draw. and working 
with MacPaint is fun. It gives you a 

(continued) 
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Humanly impossible, 
fact, in a 
printers, the NEC 
not only prints three times faster <46 CPS>, it gives 
you letter-quality performance, with true decenders. 
It's nearly impossible to tell the difference between 
print-outs from the PC-PR103A and letter-quality 
printers. 

552 words per 01inute. 
Letter perfect. 

yes. NEC impossible, no. In 
head-to-head comparison with letter-quality 

PC-PR103A Letter-Perfect Printer 

• 
• 

But that's not all. With the innovative Impact 
Line-Dot type Printhead, the NEC PC-PR103A tri-mode 

• 

underscores its advantages by offering two additional 
printing modes - graphics and draft quality. It even 
eliminates 'ghosting' with single-pass printing, and 
includes tractor feed. 

Best of all it costs much less. 

Near Letter-Quality: 46 CPS 
Draft-Quality: 110 CPS 
and Graphics 

·-~ 

There really is no comparison after all. 

NEC 
NEC Home Electronics (U.S.A.) Inc. 
PersonalComputerDivision- 1401 EstesAvenue 
Elk Grove Village, IL 60007 Inquiry 2 54 

Other high-quality NEC printers include the NEC Corporation 
• 8027Transportable Printers and 8025 Wide-Carriage. Tokyo, Japan 

• 
• 
• 



Inquiry 369 

Put labels 
on your list. 

Next time you shop for computer supplies, pickup a pack of 
Avery's new self-adhesive labels. By putting all your address 
lists on labels, you get more done in less time. Name badge 
labels, shipping labels, piggybacks and new clear labels are 
also available. 

The labels are designed especially for micro computers. 
And they're packaged to fit neatly behind your printer. Look 
for them wherever you buy computer supplies. 

& Avery Label 
An Avery International Company 

Business Systems Division 

130 BYTE • JAN UARY 1985 
Inquiry 34 for Dealers. 
Inquiry 3 5 for End-Users. 
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MacPaint actively 
involves you with the 
computer. The Mac 
is easy to use-
and it is fun. 
much more active involvement with 
the computer than word processing 
or a spreadsheet program does. This 
involvement can lead you into pro
gramming It can lead to deeper think
ing and more effective communica
tion. It is easy-and it is fun • 
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IT ALL ADDS UP • • • 


IBM SYSTEMS 

Starting as low as 


$1399 

64K, 1-DS/DD DRIVE 

KEYBOARD 

NEC PRINTERS 

NEC 2050. ... . ... .. $639.00 

NEC 3550 .$1399.00 

NEC 8850.. ........ . ..... $1749.00 


TANDON 

51;," 320K F loppy ............ ..... $169.00 


VIBICORP 

VisiCalc IV .............. ....... ... .. . . $159.0 0 


IDEAdisk 
5MB to 45MB Hard drives with 
removable Cartridge back up 
as low as ... ..................... .... ... $1299.00 

ABT RESEARCH 

Six Pak Plus . ... fr om . ... ..... .... $249.00 

Mega Plus ........ from. . . .... $299.00 

I/O Plus. . . ... .... from .............$139.00 


QUA DRA M 

New Quadboard ... as low as ...$249.00 

Quadlink 64K ........ ................$479.00 

Quadboard II . .... as low as .....$249.00 

Quad 512 Plus ... as low as ... .. $259.00 

Quadcolor I. ....$209.00 

Chronograph .. ............. ........... . $ 89.99 

Parallel Int erface Board . .. ..... $79.99 

64K RAM Chips Kit . .. . ..... $29.99 


P ARA DI SE 

Multi-Display Card. .. . ... $339.00 

Modular Graphics Card .........$ 319.00 


BPI 

Open Access ... ...................... ..$339.00 


HARVARD 

Harvard Project Manager ..... $299.00 


PFB 

IBM/AP PLE 


Write. ........ ....... . ... . .... . $ 8 9 .99 

Graph ................................ $89.99 

Report.... . .. ... $79.99 

File ............. .... ..................... .... $89.99 

Plan. ... ......... ... .. ............$89.99 


ELECTRONIC ARTS 

Get Organized ... . . .. .. . $139.00 


LOTUS 

Symphony ................ ... ........... $469.00 

1·2-3 .. ....... .... . ... $309.00 


HAYES 

Please (Data Base) . . . ....... $269.00 


MAI 

General Ledger, Payroll, Inventory, 

Accounts Payab le/Receivable ... . CALL 


MICROPRO 

WordStar Professional Pack .. $279.00 


MICROMIM 

R:Base 4000. . ...... $279.00 


MULTIMATE INT. 

Mul ti Mate .. . ... $289.00 


MICROBTUF 

Crosstalk ... ......... .. " .. ' ..... .... .. ... s105.00 


M I CROSOFT 

MultiPlan .. . .. . . . ... $139.00 


ABHTON·TATE 

Framework .. .. ..$379.00 

dBASE II.. .......upgrade .........$139.00 

dBASE II. .. .............. .... . .. ....... $299.00 

dBASE III . ........ ............ $389.00 

Friday! .................. . .. $179.00 


IUB 
EasyWriter II ... . ... . $ 249.00 
EasySpe ller .. ... ........ . .. $119.00 
EasyFiler ...... . . ..... $229.00 

CONTINENTAL SOFTWARE 

1st Class Mail/Form Letter .....$79.99 

Home Accounting Plus... . .... $88.99 


PROFESSIONAL SOFTWARE 

PC Plus/The Boss................ .$269.00 


SYNAPSE 

F ile Manager .. .. .................. .... .. $59.99 


F OX 8t: GE L LER 

dGraph ... .................. $139.00 

Quick Code.. . ..... $139.00 

dUtil.. ................ . .. .............. $49.99 

Grafox. . .. $139.00 


ALPHA SOFTWARE 

Electronic Desk .... $219.00 


BORLAND 

Turbo Pascal. .... .......... .. .. .. ... ... .. $49.00 


DISKETTES 


maxsll. 
51/4'" MD·l.. ... ... ................ . ...... $19.99 

5 1/4"' MD-2... .. .. .... ...... ..... ... . ... $29.99 

8" FD-1.. ... ... ..... ....... . ....... . .... .. . $39.99 

8" FD-2 ........ ...........................$49.99 


VERBATIM 

53/4 .. SS/DD............ .. ... ..... ... ... .. $21.99 

51/4 .. DS/00 .. .......................... .. $29.99 


BIB 

5 1/4 ., Disk Head Cleaner ......... $ 14.99 


1·1§.1.!gq.J ,i 
Elephant 51;," SS/SD .. .. .. $15.99 

Elephant 5114" SS/DD. ....$17.99 

Elephant 5114" DS/DD ...... $24.99 

Elephant EMSP 51;.._ ... $34.99 


DISK HOLDERS 

I NNOVATIVE CONCE P TS 


Flip-in-File 10 ... . . ...... .... .... $3 .99 

Flip-in-File 50. . .... $ 17.99 

Flip-in- File 50 wllock ....$24.99 

Flip-in -File (4001800 R OM) .. ... . $1 7.99 


PC COMPATIBLES 

ZENITH 


PC-150 Desktop.... . . ...... . ..CALL 

PC-160 Portable . . .... . . . ... .. CALL 


COLUMBIA 


Desktops ..... ... ..... .. .. . .. . .. .. . CALL 


Portables ....... .. .... ... .. . .. . . .. CALL 


SANYO 


MCB 850 ... . . ..... .• .. .. ... •.. $699.00 

MBC 560·2 ........... . .......$749.00 

MBC BBB................. . .... $949.00 


MBC BBB·2 .• . •. •.. •. : ...•..$1099.00 

CORONA 


Desktops .......... . ......... . .... .CALL 


Portables ...... .. .. .. ... . ....... . . CALL 


APPLE 

APPLE Ile STARTER PACK APPLE Ile.. .. . . ..... .. . .... .. ... . .. ....CALL 


64K Apple Ile, Disk Drive & Controller, APPLE IIc ...... . ...... ..... ... ... . .. .. . CALL 

80 Column Card. Monitor II & DOS 3.3 MacINTOSH .......... .................. CALL 

............... .. ... ............. . ..... CALL 


MONITORS 
AMDEK 


300 Green .. . ... .. $ 129.00 

300 Amber... ..... ... ........ . .. $149.00 

310 Amber IBM Plug..... .. .... .$169.00 

Color 300/audio................... ... $259.00 

Color 500 Composite/RGBIVCR$389.00 

Color 600 Hi-Res (640 x 240).$439.00 

Color 700 Hi-Res (720 x 240).$499.00 

Co lor 71 0 Long Phosphor ... ... $ 579.00 


BMC 

1201 Plus (12" Green Hi-Res).$88.99 

9191 U Color ... .. .. ........ ....... ..... $229.00 

9191 Color + . . ..... $249.00 


NAP 

12" Amber.......... .........$69.99 


NEC 

JB 1206 Green .. ............. .. .. .. .. $109.00 

JB 1201 Green .. .$ 139.00 

JB 1205 Amber....... . .. $149.00 

JB 12 15 Color. . . . .. ... $ 249.00 

JC 1216 RGB.................. ....... $379.00 

JC 1460 Color ...........$269.00 


PRINCETON GRAPHICS 

MAX-12 Amber.. . ..... $199.00 

HX-12 RGB.. . ... $489.00 

SR-12 RGB .... ............ ... ..... ...... $629.00 


BAKATA 

SC -100 Color. ............ ...... ..... $249.00 

SG-1000 Green .. .... ...... ...... . ... . $129.00 

SA-1000 Amber. ....... .. ... .... .$139.00 


TAXAN 

100 12" Green ... ... ...... .. .... .. .. $125.00 

121 IBM Green .... ..... ..... $149.00 

100 12" Amber ..................... $135.00 

122 IBM Amber ... . .. $159 .00 

21 0 Color RG B.. ............. . ... $269.0 0 

400 Med-Res RGB.. . . . .. .. . . $319.0 0 

415 Hi-Res RGB ...... ... .... ... $439.00 

420 Hi-Res RGB (IBM) ...... ..... $469.00 


UBI 

Pi 1. 9" Green .......... ..... .. . . .. $99.99 

Pi 2, 12" Green.. . . . ... $119.99 

Pi 3, 12" Amber... .... ............ .$129.99 

Pi 4 , 9" Amber... ... ....... ......... $119.99 

1400 Color.... .... ...... .. .. . ... $249.99 


QUADRAM 

Quadchrome 8400 Color... .....$489.00 


ZENITH 

ZVM 122 Amber.. ..... .. ............$89.99 

ZVM 123 Green . ..............$84.99 

ZVM 124-IBM Amber ......... ... $149.00 

ZVM 135-RGB/Color ... . ........... $459.00 


MODEMS 

ANCHOR 


Volksmodem ......... ... ..... .... ... ... $59.99 

Mark IL Serial ........................$79.99 

Mark VII (Auto Ans/Auto Dial)$99.99 

Mark XII (1200 Baud) .....$259.00 

Mark TRS-80 . .............. ..... ......$99.99 

9 Volt Power Supply ...... $9.99 


HAYE S 

Smartmodem 300..... .. .. .. .......$199.00 

Smartmodem 1200 ... .. $479.00 

Smar tmodem 12 00B...... .. ..... $399.00 

Microm odem Ile .....$269.00 

Micromodem 100.. ...$299.00 

Smart Com II .......................... .$75.99 

Chron ograph .. $199.00 


NOVATION 

J-Cat.. .................. . . ..... .. $99.99 

Cat .......... ............ . .. . ... $139.00 

Smart Cat 103.. ...........$179.00 

Smar t Cat 10312 12 ..... .. $399.0 0 

AutoCat.. ........ .. .. ..... .. . . .. $219.00 

212 AutoCat......... . .. ... $549.00 

Apple Cat II. .. ............ . ... $249.00 

2 12 Apple Cat ...... ..... ... ........ . $449.00 

Apple Cat 2 12 Upgrade........$ 2 59.00 

Smart Cat P lus ............$339.00 


ZENITH 

ZT -1 .. .. ...................... ............ $339.00 

ZT-10 .. ................... . ........ $309.00 

ZT- 11 ..... ... . ... .............. ... ... $ 369.00 


~©IA\\fPMlf~~ ~~ru(b ©~®~~ 

west . canada east 

~I r;~~~ J Ontario/Quebec 800-268-3974 
~800-648-3311 '"" ~ .... Other Provinces800-268-4559 ~ 800-233-8950 !Eel 

In NV call (702)588-5654 "=..... -· In Toronto call (416) 828-0866 In PA call (717)327·9575DINERS CLUB 
Order Status Number: 588-5654 'I'elex: 06-218960 Or der Status Number: 327-9576 

P.O.Box 6689, Dept.100 . 2505 Dunwin Drive, Unit 3B, Dept.100 Customer Service Number: 3 27-1450 
Stat eline, NV 89449 Mississauga, Ontario, Canada L5L1Tl 477 E. 3rd St., Dept.100., Will!am sport, PA 17701 

Open purchase orders accepted with net 30 days term s, subject to credit approval. Next day shipping on a ll stock item s. No risk, no deposit 
on C.O.D. orders and n o waitin g period for certified check s or mon ey orders. Add 3% (m inim u m $5) sh ippin g a n d han dlin g on all orders. 
Larger shipments may require additional ch arges. NV and PA residents add sales tax. All items subject to ava!labi l!ty and price change. 
Call today for our catalog. 
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• • .THE BEST PRIGES 


PRINTERS 
AXIOM NEC 

AT-lOOAtarilnterface Printer$169.00 

AT-550 A tar! Bidirectional. ...$259.00 

GP-100 Parallel Interface ......$1B9.00 

GP-700 Atari Color Printer ... $4B9.00 

GP-550 Parallel Printer........$269.00 


BMC 

401 Letter Quality ... ...... ..... ... $5B9.00 

BX-BO Dot Matrix . ................ ..$239.00 

BX-100 Dot Matrix ..... ...... $259.00 


C.ITOH 

Prowriter B510P....... .............$339.00 

Prowriter 1550P ..................... $569.00 

A l O (l B cps) Son of Starwriter$479.00 

Hot Dot Matrix.. . . ..........CALL 

Fl0-40 Starwriter ............. .... $949.00 

Fl0-55 Printmaster .............$1099.00 


COMREX 

ComWriterII Letter Quality .. $449.00 


DIABLO 

620 Letter Quality.... . .. $749.00 

630 AP! Letter Quality .S 1549.00 


DAISYWRI TER 

2000 .. .................. ...... . . .. $949.00 


EPSON 

RX-BO, RX-BOFT, RX -100.. CALL 

FX-BO, FX-100... ....................CALL 

LQ 1500, JXBO Color.. . . .. CALL 


JUKI 

6100 .. ... .... . .................... ..$4 49.00 

6300 ... ···-·-· -----·-·---·-----·-· ·--··· ... $779.00 


MANNESMAN TALLY 

160L ........ . .. $5B9.00 

lBOL .. ........................ ...... ..... ... $749.00 

Spirit B0 .................. ................$259.00 


2010/15/30 .................. .. .. ... .. .. $719.00 

3510/15/30 ·· ······················ ... $1299.00 

7710/15/30 ·· ··········· ... ... $1699.00 

B027 ····· ·· ·· .... . ................... .. $349.00 


OKIDATA 

B2, B3, B4, 92, 93, 2350, 241 O .. CALL 

Okimate-64.. . ........ $209.00 

Okimate-Atari. ..... ........... .. ..... $209.00 


OLYMPIA 

Compact 2........ . .............. $469.00 

Compact RO ....................... . ... $499.00 

Needlepoint Dot Matrix ........$329.00 


PANASONIC 
1090 , .$239.00 
1091 ....................... .... $309.00 
1092 .$449.00 
1093 .... $649.00 

SMITH CORONA 
TP-1000 ..... .. .. ...... ....... .. ... . ....... $449.00 

Tractor Feed............... ......... ...$119.00 


SI LVER REED 

400 Letter Quality ..$279.00 

500 Letter Quality .. $349.00 

550 Letter Quality..... . . .... $459.00 

770 Letter Quality .. . .. ..... $799.00 


STAR 

Gemini !OX... . ... $259.00 

Gemini 15X ............................$379.00 

Radix 10..... .. ................ .. ........ $549.00 

Radix 15 ... ............................ ..$649.00 

Powertype .......... . ...... $329.00 


TOSHIBA 

1340 .. ......... .. $799.00 

1351 ...................................... $1369.00 


INTERFACES 
PRACTICAL PERIPHERALS ORANGE MICRO 

Graphcard . ....... ....... ... .. . .... .. $B4.99 Grappler CD (C64) ............$99.99 

Seriall Card... . ..$ 109.00 Grappler + (Apple)..... ..$109.00 

Microbuffer II + ........ .. ........ . $ 179.00 Grappler 16K + (Apple)... ..... $1B9.00 

Microbuffer 32K .................. ..$199.00 QUADRAM 
Microfazer -Printer Buffers starting at 
................... .................. ...... ... .. $139.00 

We carry interfaces and cables for most computers on t.he market today. Call to determine 
your requirements. 

rhfl'I HEWLETT 
~f...a PACKARD 

41CV ... .. ..... .. .... .. ...... . ... $189.99 

41CX ..... .... .. .. .. .. .. .. . .... .. $249.99 

HP ?lB.. ... ... ..... ..... ..... ......... $419.99 


HP l lC. .. ........... ..$62.99 

HP 12C .. ............................ . .. $92.99 

HP 15C .. .............................. ..... $92.99 

HP 16C ......................................$92.99 

HP 75D.. ........ ................ ..........$999.99 

HPIL Module .. ................ .. . . .. $9B .99 

HPIL Cassette or Printer..... . . $359.99 

Card Reader .................... ..... .. $ 143.99 

Extended Function Module ... .. $63.99 

Time Module...... ... .... . . . .. $63.99 


We stock the full line of 

HP calculator products 

NEC 

Pc-sao1 Por table Computer$a99.00 

PC-B231 Disk Drive ...$619.00 

PC-B221A Thermal Printers ..$149.00 

PC-B2BlA Data Recorder ..$99.99 

PC-B201-06 BK RAM Chips....$105.00 

PC-B206A 32K RAM Cartridge$329.00 


SHARP 
PC-1350 .... . ........... . ....... $159.99 

PC-1261 ................ .. ...... $159.99 

PC-1260... . ...... ..... ......... $109.99 

PC-1500A ..... .... ........ .. .. $165 .99 

PC-1250A ....................... $88.99 

CE-125 Printer/Cassette ..... .. . $12B.99 

CE-150 Color Printer Cassette$171.99 

CE-151 4K RAM .. . ... .... $29.99 

CE-155 BK RAM ............... .......$49.99 

CE-161 16K RAM ...............$134.99 

CE·500 ROM Library ea......... .. $29.99 


KOALA 
Atari (ROM) ... .. ... .. .$79.99 IBM. .. .. .... ..... .. .. .. ... . ....... $99.99 

C-64 ................. ........................ $79.99 Apple/Franklin.. .$B5.99 


• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

HOME COMPUTERS 


JI~ 

ATARI' 
·-~-~o 

CALL WHILE SUPPLIES LAST 

600XL &: BOOXL 
B50 Interface ..... .................. ....$109.00 
1010 Recorder..................... .... .. $49.99 
1020 Color Printer.. . . .... $79.99 
1025 Dot Matrix Printer........$199.99 
1027 Letter Quality Printer ..$269.99 
1030 Direct Connect Modem.... $59.99 
1050 Disk Drive ....... ...............$179.99 
Touch Table/Software.. ........ ... $64.99 
Light Pen/Software ..........$72.99 
CX22 Track Ball ......$39.9 
7097 Atari Logo........ ....$74.99 
401B Pilot (Home).. . ...... $57.99 
405 P ilot (Ed uc.).. . ...... .. $99.9 9 
B036 Atari Writer .. . $49.99 
5049 VisiCalc... . .... $59.99 

MEMORY BOARDS 
Axion 32K .... ..... ...... ... ..... .... .. . $44.99 

Axion 4BK, ......... .. .. ....... ..... ..... $69.99 

Axion 12BK................... .... .. ... $269.99 

Microbits 64K (600).. .... .. . ..$109.00 


SWP 

ATR-B000-16K ZBO CP/M ........ $349.00 

ATR-B000-64K ZBO CP/M .. . .... $499.00 


BIT 3 

Full View BO .. ............$239.00 


CG@~~(W1ffg~ ~~ru(b ©~@~~ 

west ~ canada 

~ 800-648-3311 ~g~~=~i~:!~~~::s:gg=~~==~~~~
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P.0.Box 6689, Dept.100 25 05 Du n win Drive, U nit 3 B, Dept.100 

Stat eline, NV 89449 Mississauga, Ontar io, Canada L5LlTl 

(::commodore 

CBM B03a..................... .. .. ... $639.00 
CBM B096.. . .... $B69.00 
CBM 9000 ............... ... .. ..$999.00 
Bl2B-B0 ............ .......................... $99.00 
B032 to 9000 Upgrade ...$499.00 
2031 LP Disk Drive.. ....$299.00 
B050 Disk Drive.. ........... . .. $999.00 
B250 Disk Drlve ...... ...... ..... ... $12 49.00 
4023 Printer .... ....... .............. ..$329.00 
B023 Printer.. . ................. ... ... $5B9.00 
6400 Printer .... ........ .. . ... . ...$1449.00 
Z-RAM ... ....................... ......... $369.00 
Silicon Office ......$499 .00 
The Manager. ......... ...............$199.00 

BATTERIES INCLUDED 

PaperC!ip w/Spell Pack ..$B4.99 

The Consultant DBMS...... ..... . .. $69.99 

Bus Card Il... . .... .................. .. .. $149.00 

BO Col Displa,y .................... ... .. $149.00 


DISK DRIVES 

MSD SDl ....... .... ... . ...... $349.00 

MS D SD2.. . .. ... . ..... ... .. $599.00 

Ind us GT/C64 ...................... ....$279.00 


PERSONAL PERIPHERALS 

Super Sketch Graphics Pad....$39.99 


CX30Paddles ................ ............. . $11.99 
CX40 Joystick ................... ..... ....$7 .99 
4011 Star Raiders ..... . ..... $12.99 
4022 Pac Man ... ... . . .. $16.99 
4025 Defender ....... ..... ....... $32.99 
B026 Dig Dug ... ................ . .. $32.99 
B031 Donkey Kong.. . ... $32.99 
B034 Pole Position.. .. .......... .. ....$32.99 
B040 Donkey Kong Jr. . ..$32.99 
B043 Ms Pacman ..... ................ .$32.99 
B044 Joust .. .......... ............... .. . .. $32.99 
B045 Pengo.. ....... .......$16.99 
B052 Moon Pa trol. .................$32.99 
4003 Assembler ......... .. ........... $34.99 
Bl26 Microsoft Basic I or II .... $64.99 

DISK DRIVES 

Indus GT Drive (Atari) ........ .$279.00 

Rana 1000... ...... ... ........ ..... ..... $249.00 

Trak AT-D2 ....... .................. ....$3B9.00 

Trak AT-D4 ............ .$539.00 


MODEMS 

Micro Bits MB-1100 . .. .. ... ......... $129.99 


INTERFACES 

Microbits MB-1150 ............ ....... $79.99 


SX-64 Portable . .............. .... .$749.00 
Commodore Plus 4 .. .... .. .. ....$aS9.00 
CBM 64.. ...... ........ . ...... .. . . ..... $199.00 
Cl541 Disk Drive ....................$249.00 
Cl530 Datasette.. . . .. $59.99 
Cl520 Color Printen'Plotter....$129.00 
M-BOl Dot Matrix Printer.....$219.00 
Cl526 Dot Matrix/Serial. .......$299.00 
Cl 702 Color Monitor·'··'······ .... $259.00 
Cl600 VIC Modem............ .. ..... . $59.99 
Cl650 Auto Modem ....... .... .. .... .. SB9.99 
Simons Basic . ·······----·-····· · · ...... $29.99 
MCS BOl Color Printer...... ....$499.00 

DPS 1101 Daisy Printer.... .....$459.00 


PFS 

File (64).. ... ......... .. $59.99 

Report (64).. .$59.99 


PRECISION SOFTWARE 

Superbase 64 ...... . ... .............$59.99 


PROFESSIONAL SOFTWARE 

Word Pro 2 Plus ... ...... .. ... .. ..... . $159.00 

Word Pro 3 Plus .. ................ ... . $1B9.00 

Word P ro 4 .Plus/5 P lu s each.$239.00 

Info Pro.. .......... . .. $179.00 
Administrator ............. . .. ... $399.00 
Power.. ........... .. . ... . $69.99 
Word Pro 64 Plus.. . ........ $59.99 
Fleet System II ... ............ ... ...... $59.99 


east 
800-233-8950 ~ 
In PA call (7 17)327-9575 ~ 

Order Status Number: 327-9576 

Cu stom er Ser vice Number : 3 27-1450 


477E.3rdSt ., Dept.100,Wllliamsport,PA 17701 
 •
CANADIAN ORDERS: All p r ices are subject to s h ipping, tax and currency fluctu ations. Call for exact pr icin g in Ca nada. I NTERNATIONAL 
ORDERS: All or ders placed with U.S. offices for deliver y outside t h,e Con tin en tal Unit ed States must b e pre-paid by certifi ed ch eck only. 
I n clude 3% (minimum $5) shipping a n d han dling. EDU CATIONAL DISCOU NTS: Addition al discounts are available to q u alified Ed u cational • 
In stitu tion s. APO & F P O: Add 3% (m inimum $5) shippin g a n d han dlin g. · · 
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LOOK WHO BUYS 

SOFTWARE 

FROM US! 

·------.....,....·tfl........ 

I f you order software from 
us, you're in good company. 
You see, some of our best cus

tomers are America's biggest 
corporations. 

Maybe they're attracted by 
our low, low prices (big compa
nies are price-conscious too!). ' 

Or maybe when you're an 
"IBM'; you're looking for some
thing extra. Like the personal 
service, giant inventory, and in
depth technical support you'll 
find at 800-SOFTWARE. 

You see, when you call us, 
we'll take care of you like our 
business depends on it. Because 
it does. Which means when you 
place an order, you can be sure 
we'll fill it promptly. And that 
our unique Order Tracking 
System'M is keeping tabs on your 
order every step of the way. 

Most important, we'll be 
there if you need us after your 
software arrives. We' ll make 
sure that you'll receive the finest 
technical support and customer 

service in the industry. And that's 
a promise. If you purchase in 
large quantities, you'll be delight
ed by the service our National 
Accounts Program provides. 

Next time you're looking 
for low price and great service, 
do what IBM, General Electric, 
and a lot of other big companies 
do. Pick up the phone and give 
us a call. 

We'll show you why some 
hard-headed companies buy 
their software from us. 

CHECK OUT All OUR INCREDIBLE BUSINESS SOFTWARE PRICES: 
lotus 1-2-3 

$309 
d8ase 11/111 
$299/$379 

Framewark 
$379 

WardStar 2000/2000 Plus 
$269/$329 

Latus :l~lhany Crasstalk 
$105 

SuperCalc 3 
$209 

Hayes Madems 1200/12008 
$489/$409 

AMD EK "" 
Monitors CALL 

ASHTON·TATE'" 
dBase 111111 $299/$379 
Framework $379 
Friday ' $2 19 

AST'" PRODUCTS CALL 
All'" & CDEX'" TRAINING CA LL 
DIGITAL RESEARCH '" CALL 
FOX & GELLER'" CA LL 
HAYES'" 

Smartmodems 
1200/120DB $489/$409 
All Other Products CA LL 

HERCULES '" 
Graphic Card $325 

IMSI'" 
4-Point Graphics $ 99 
PC Paintbrush $ 99 

LIFETREE'" Fortran $26 9 
Volkswriter Del uxe $179 All Other Products CALL 

LOTUS '" MICRDSTUF" 
1-2-3 $309 Crosstalk $105 
Symphony $43 9 MUL TIMA TE'" $299 

MAXELL'" DISKETTES CALL NORTON UTILITIES'" $ 59 
MEMOREX'" DISKETTES CA LL OU ADRAM '" CA LL 
MICRDPRO® ROSESOFT'" 

WordStar 200012000 Plus $269/$329 Pro Key $ 99 
WordStar Pro Package/P.P. Plus $259/$359 SOFTWARE PUBLISHERS '" 
lnfoStar CA LL PFS: Fiie/Graph/Write $ 84 
ChartStar $239 PFS: Report $ 75 
TelMerge $ 99 SDRCIM /fUS'" 
All Other Products CALL SuperCalc 213 $1591$209 

MICRORIM'' EasyWriter II System $185 
RBase 4000 $289 IUS Easy Business Accounting $299/mod. 

MICROSOFT® All Other Products CALL 
Multiplan $149 WESTERN UNION EASY LINK"' FREE 
Word w/Mouse $299 PLUS MUCH, MUCH MORE! CALL 

TO ORDER CALL TOLL FREE: 
800-227-4587 or 415-644-3611 
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BY JOSEPH S. NADAN 


A technology 

evolving in parallel 
witft personal 
computers 


A GLIMPSE 
INTO FUTURE 
TELEVISION 
Editor's note: How will high-definition television (HDTV) open tf,1e window on the world for 
users of personal computers? This article presents the technical possibilities and describes a 
scenario for the evolution of television in the "information age." T~1e author explains the rela
tionship between HDTV and two-way interactive cable television (CATV). A.s envisioned. HDTV 
will have wider computer-type displays with increased resolution. This could support the prepara
tion of larger spreadsheets using databases located both inside and outside the home. Shop-at
home services could benefit from "video facsimile." the ability to send a picture from one loca
tion to any other on a CATV system in about I second. We could see what we are interested 
in buying. rather than viewing simple graphical representations. 

When used as an entertainment device. the future television receiver probably will be very 
different fram that of today. The author discusses new features made possible by digital memory 
within the receiver. Well be able to watch more than one program at once and use our per
sonal computers while also watching. for example. one or more sporting events. Or we could 
shop interactively while watching a movie. When operated in high-definition mode. the larger 
and wider picture could enable the viewer to experience a theater-like presentation. 

C
olor television has been in the 
American household for about 
30 years. It is somewhat ironic 

that the television industry. the 
storehouse of creativity that has 
stimulated the development of VLSI 
(very-large-scale integration) digital 
video memories and significant im
provements in rear-projection 
displays. is having so much difficulty 
in making the transition into the "in
formation age:· The cost. reliability. 
styling. and picture quality of color 
television have vastly improved over 
the years. However. color television 
still has its original display shape and 
one-way receive-only capabilities. 

TELEVISION IMPROVEMENTS 
The next generation of television 
receivers. in order to gain our accep
tance. will most likely have 

• a large display area with a wider 
aspect (width to height) ratio 
• flexibility and interactivity 
• approximately twice the perceived 
horizontal resolution and vertical 
resolution of NTSC (National Televi

sion System Committee) television 
• true high-fidelity stereophonic 
sound (not discussed here) 
• no artifacts (visible effects on the 
display; for example. shimmer and 
color flashing) that were not present 
in the original scene 

Because of economic. social. and 
technical considerations. we at Philips 
Laboratories believe that the opti
mum maximum size of a consumer 
display will be about one-half square 
meter. While researchers still work 
toward very large flat-panel displays. 
it appears that vastly improved rear
projection displays are more im
minently practicable. It is possible that 
in the next few years we will be able 
to purchase rear projectors that will 
have better subjective performance in 
normal room lighting than the 26-inch 
direct-view ·cathode-ray tubes (CRTS) 

(continued) 

Joseph S. Nadan (3 4 5 Scarborough Rd.. 
Briarcliff Manor. NY I 0 510) is director of 
electronics and optical systems research for 
Philips Laboratories. a division of North 
American Philips Corporation. 
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that are in use today 
A second important display param

eter is the aspect (width to height) 
ratio (see the glossary on page 151 ). 
To more closely match the aspect 
ratio of human vision ( 1.80:1) and to 
better match film material. which is 
predominantly 1.66: I and 1.85:1. we 
suggest an aspect ratio of 5Yi: 3 (or 
178:1) in place of the standard 4:3 
(see photo I) . We selected 5 Vd over 
5:3 because it is more noticeably dif
ferent than 4:3. (Note that 5:3 is a 25 

percent increase in width over 4:3 
while 5 Yi: 3 represents a 3 3 percent in
crease over 4: 3.) lt also supports new 
features made possible by digital 
memory in a television receiver. 

DIGITAL MEMORY 
The availability of a low-cost digital 
memory within a television receiver 
makes possible new features. includ
ing both local- and network-level in
teractivity (See the text box "Memory 
Technology for Digital-Feature Televi-

Photo I: A comparison of the standard 4 :3 aspect ratio CRT (a) and the proposed 
5VJ'.3 version (b). 
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sion" on page 148.) Digital signal pro
cessing within the receiver may be 
broadly classified into two categories: 
those that provide new features and 
those that replace existing analog 
signal processing at lower cost. Digital 
memory in the receiver falls into the 
first category and provides these new 
features: multiple-picture-in-picture 
(MPIP) display. single-picture-in
picture display. and frame storage 
(freeze-frame). 

When first powered on. the new 
receiver could show 12 channels-that 
is. multiple pictures in one display 
(see photo 2)-to enable us to preview 
what is "on the cable." This display 
could also indicate the programming 
mix; that is. those programs available 
in an HDTV format could have a flash
ing contrasted dot as an indicator 
mark. By pressing one button on the 
remote-control unit. we could choose 
another set of favorite channels 
(which we have previously loaded into 
the receiver). After using an MPIP 
preview. we could select one or two 
programs to watch in real time (see 
photo lb). For example. we might 
want to watch two sporting events 
simultaneously. switching the more in
teresting programming to the larger 
portion of the display almost instan
taneously by pressing one button. We 
could also watch one main program 
while "clicking through" other pro
grams on the smaller display area. We 
also will be able to store a picture in 
memory and retain it on the display 
for closer viewing later 

The 5Vi :3 aspect ratio is special in 
the respect that it synergistically 
relates to 4:3; in other words. one 
5Yi: 3 picture may be formed from one 
4:3 picture and three smaller 4:3 pic
tures. These capabilities may be com
bined for great flexibility For exam
ple. we could use our personal com
puters while watching three different 
broadcasts. Preparing a wide spread
sheet or any type of document that 
is horizontally oriented is also 
facilitated by this aspect ratio. 

INTERACTIVITY 
A conventional CATV network con
sists of a head-end facility broadcast
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ing perhaps 30 channels into several 
trunks. each having a bandwidth of 
about 400 MHz. These are then 
bridged into branches. split into sub
branches. and tapped into perhaps 
10.000 homes. Several immediate 
consequences come to mind: a vast 
underutilization of bandwidth; no in
teractivity except for a few "experi
ments" like OUBE (even OUBE inter
activity is responsive in only one way: 
from the home to the head end); and 
a large investment in installed plant. 
including the head end. cable. dis
tribution amplifiers. etc. 

When two-way network-level i nterac
tivity is available. we will be able to 
send data from our location to any 
other location on the system. We 
could watch one program on the large 
portion of the display. two smaller 
programs on the small displays. and 
use the remaining small display to 
monitor our electronic mail. Figure I 
illustrates a distributed interactive 
CATV system having this two-way net
work capability. When we want to in
teract with the head-end facility. we 
first communicate via an access 
method with the nearest upstream 
video switch. This switch determines 
the type of data and its destination. 
Routing of traffic in this system is 
much simpler than in a packet-switch
ing system because of the limited 
number of choices (upstream. down
stream. return to same branch. and 
channel to be used). For this example. 
video switch I routes the message 
upstream using network-level protocol 
to video switch 0. which converts the 
RF (radio frequency) message to base
band for serial input to the head-end 
computer. The return message follows 
an analogous path to the origination 
address. 

The distributed nature of the net
work enables users 7 and 8 to interact 
via video switch 2 without affecting 
communication with the head end. In 
this manner. average throughput of 
the network may be increased and 
average message delay minimized; 
when traffic and revenue warrant fur
ther investment. the system operator 
can install more switching at appro
priate nodes to improve the network. 

Each video-switch node also could 
contain memory for user applications 
This would serve two purposes First. 
many messages would be highly cor
related. hence system performance 
may be improved. For example. at 
7:55 p.m. it is reasonable to anticipate 
that many messages would request 
broadcast programming information. 
Answers could reside at the nearest 
installed video switch to minimize 
trunk traffic. Weather. road conditions. 
news. and other information could be 
similarly located. The second purpose 
for "application memory" involves 
storing large amounts of information 
for users. as more fully explained in 
the next section. 

USER.:rO-USER VIDEO 
FACSIMILE 
Because the receiver will be able to 
store digitally frames of information 
(pictures or data) and communicate 
between any two users on the system. 
video facsimile is possible Using this 
capability, a user can send one picture 
to any other user on the system with 
a similar interface capability. It must 
be emphasized that this is not real
time video (continuously sending one 
frame after another. each frame tak
ing 1/30 second) but rather the 
transport of one single frame between 
destinations in about I second. An 

example is offices transporting docu
ments between different locations on 
the system. 

Perhaps shop-at-home services 
would become economically viable 
when high-quality video pictures that 
would take about I second to trans
mit over a cable TV network replace 
cartoon-like "pictures" that take tens 
of seconds to transmit over telephone 
lines. After all. we like to "see" what 
we are buying. 

It is unreasonable to expect people 
to manually input each frame if they 
want to participate in multiple-request 
interactive services. Fully automated 
interactive service will require multi
frame storage capability. This should 
be economically viable. could be 
used to provide responsive informa
tion to all users of the network. and 
may be located conveniently at the 
bridge nodes or video switches. 

FIRMWARE 
Reliable operation of both the re
ceiver/set-top converter and the net
work switches will require well-devel
oped firmware. This should not be dif
ficult to obtain because equipment 
manufacturers have considerable ex
perience in these areas. The receiver's 
remotely controlled tuner already 
operates under the control of a micro

(continuedJ 

Photo 2: An example of multiple-picture-in-picture display using the 5V1 3 aspect 
ratio CRT The red dots in the two corners of the small windows indicate high-definition 
television display availability 
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processor. Some addressable CATV 
set-top converters have as many as 
three microprocessors. These use a 
token-passing scheme to gain access 
to a shared NOVRAM (nonvolatile 
random-access read/write memory 
with a back-up array of electrically 
erasable programmable read-only
memory cells) that stores channel re
quests. favorite channels. and other 
cont.rol information. Packet switches 
typically have used the most modern 
technology; design of video switches 
will most likely include 32-bit micro
computers. 

It is important to emphasize that the 
video switch also most likely will have 
extensive mass-storage capability and 
perhaps even will include many video
disc storage systems. Firmware will 
have to be developed to support the 
single-frame queries of hundreds of 
users to a given videodisc database 
in a manner that will not noticeably 

VIDEO 
SWITCH 0 

HEAD -END 
CATV SYSTEM 

degrade the performance of the 
system. 

PICTURE 0UALITY 
The subjective quality of a picture is 
determined partly by its vertical res
olution. horizontal resolution. and ar
tifact content. The vertical resolution 
of a picture is defined as the number 
of horizontal lines that may be seen 
in one picture height. This depends 
on the number of lines actually 
scanned across the display. the quali- . 
ty of the "spot" scanning each line. 
and our ability to perceive the light 
that is produced. In the current NTSC 
system. 52 5 interlaced lines are trans
mitted 30 times per second. Only 
about 480 of these lines appear on 
the display. 240 in each 1/60th-second 
interlaced field. The remaining "lines" 
are not shown on the display and oc
cur during the vertical flyback inter
val. This is the time required for the 

scanning spot to travel from the bot
tom to the top of the display and is 
necessary for the receiver to syn
chronize the picture scan to the 
proper position on the display. The 
vertical resolution may be repre
sented by the relationship V = Kd Na. 
where Vis the vertical resolution. Kd 
is the display factor. and Na is the 
number of "active" lines. 

The horizontal resolution of a pic
ture is defined as the number of ver
tical lines that may be seen in a width 
of the picture equal to the picture 
height. This is primarily determined 
by the maximum frequency at which 
the spot scanning each line may be 
modulated (turned on and off). In the 
NTSC system this frequency is 4.2 
MHz. although many color television 
receivers restrict this value to about 
2.5 	MHz. as explained later. 

Artifacts are visible effects on the 
(continued) 

VIDEO 
SWITCH l 

~----< VIDEO 
SWITCH 2 

/D INTERACTIVE ~ BRIDGER ~ 2-WAY SPLITTER 

U# USER NUMBER L-("
"D NON-INTERACTIVE ~ COUPLER -y- -Q- USER TAPS 

Figure I: An example of a two-way interactive cable-television system. 
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Meet 
PROMAL 

Fas 
red 

a.anguage
That Lets You 
Program The 

WayYou 
Always

Wanted To. 
And For 

Only $49.95. 

ANewAge Dawns for 
Microcomputer Programming 
PROMAL™ is innovative. 
PROMAL (PROgrammer's Micro 
t>..pplication Language) was 
designed to achieve maximum 
performance from small com put 
2'.rs... performance previously 
impossible except with machim 
language. And itwasdevelopec 
- · - - _• c_· '" 

:::ompile a100-line source 
program in 10 seconds or less. 
t>..nd, not only is it fast in compile 
and run time, ~also reduces 
programming development time 
PROMAL is easy. 
It's easier to learn than Pascal or C 
:Jr FORTH. It makes use of power
ful structured statements, like IF
ELSE, WHILE, REPEAT, FOR, and 
CHOOSE. Indentation of state
ments is part of the language's 
syntax, so all programs are neatly 
and logically written. Thereare nc 
line numbers to complicate your 

rogramm·1ng. And comments 
on't take up memory space, sc 

:ompletely. And with the full
;creen editor, you can speed 
:hrough program development 

;mall systems. 1tg1vesyou access 
:othe powerofthe machine. But 
1t doesn't require the complexity 
:Jf machine language program
ming. With PROMAL, you can 
rave performance the easyway.. 
;ince it was developed from the 
verybeginningtoworkon small 

PROMAL FEATURES 
COMPILED LANGUAGE 
Structured procedural language 

with indentation 
Fast, 1-pass compiler 
Simplified syntax requirements 
No line numbering required 
Long variable names 
Global, Local, &Argvariables 
Byte, Word, Integer &Real types 
Dec or Hex number types 
Functions w/passed arguments 
Procedures w /passed arguments 
Built in 1/0 library 
Nrays, strings, pointers 
Control Statements: IF-ELSE, IF, WHILE, 

FOR, CHOOSE, BREAK, REPEAl; 
INCLUDE, NEXl; ESCAPE, REFUGE 

Compiler 1/0 from/to disk or memory 

EXECUTIVE 
Command oriented, w /line editing 
Memory resident 
Allows multiple user programs in 

memoryatonce 
Function key definitions 
Program abort and pause 
22 Resident system commands, 

Buser-defined resident commands. 
no limit on disk commands 

Jriorcommand recall 
1/0 Re-direction to disk or printer 
Batch jobs 

EDITOR 
Full-screen, cursor driven 
Function key controlled 
Line insert, delete, search 
String search and replace 
Block copy, move, delete & writeto/ 

read from file 

systems.. .elegantly. 

Commodore 64 Benchmark 
(Sieve of Eratosthenes) 

Execution Time (secs.) 30 

Object Code Size (bytes) .128 

Program Load Time (secs.) 3.2 

Com 'te Time (secs.) 8.5 

1\5 the benchmark results in the 
:able show, PROMAL is much 
'aster than any language tested. 
:rom 70% to 2000% faster! And 
tgeneratesthe most compact 
:Jbject code. The PROMAL 
:::ompi ler is so fast trat it can 

PROMAL may be the answer 
to your programming needs. 
Final ly, there's an answer to the 
need for a complete environ
ment for simple and rapid 
program development. Finally, a 
new aqe has bequn for micro

630 490 51 55 

255 329 181 415 

3.8 63 11.2 23.5 

3.9 108 

PROMAL is available for the 
Commodore 64 now. 
PROMAL is scheduled for 
release on the Apple lie in 
December, 1984and on the 
IBM PC in 1st Quarter, 1985. 

Auto indent, undent support 

LIBRARY 
43 Machine-language commands 
Memory resident 
Call by name with arguments 
1/0, Edit, String, Cursor control 

and much more 

PROMAL runson 
Commodore 64s with disk drive. 

HOWTOORDER 
::J Please send me my copy ofPROMALforthe Commodore 64 at $49.95 plus $5.00 for 

shipping and handlingat a total cost of$5495. Satisfaction guaranteed. 
::J Please send me a PROMAL demo diskette for the Commodore 64 at$10forthe diskette 

plus $2.50 for postage and handling for a total cost of$12.50. (Non-refundable.) 

::J Mt check is enclosed. D Please charge my purchase In my... D Visa D MasterCard 

Expfration Da te 

Nim• 

City, Slaite, Zip Nonh Caronna residents .add 4'19:~ sa tes tax. 
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display that were not present in the 
original scene. They are caused by the 
manner in which a scene is encoded 
for transmission and the way it was 
originally sampled and then dis
played. The most common are 

• cross color. in which narrowly 
spaced lines break out into a rainbow 
of colors; striped shirts and windows 
on a building. for example. often 
become more colorful in certain areas 
due to this effect 
• cross luminance. in which sharp ver
tical color transitions and large 
saturated color areas appear to have 
small moving dots 
• large-area flicker. in which very 
bright areas seem to flash on and off 
at the 60-Hz field rate 
• line flicker. in which stationary 

edges that are not perfectly horizon
tal appear to move slightly up and 
down (or twinkle) 
• line crawl. in which certain vertical
ly moving objects lose about half their 
vertical resolution due to the inter
laced display 

In an attempt to minimize transmis
sion bandwidth. the NTSC encodes 
chrominance and luminance informa
tion within the same bandwidth. 
Hence. the bandwidth from about 2.3 
to 4.2 MHz is shared; the luminance 
information is centered on frequen 
cies that are a multiple of the line fre
quency. while the chrominance infor
mation is offset by half the line fre
quency from these values. Successful 
decoding of the chrominance and 
luminance signals requires true 

LI NE l 


LINE 3 


x L INE 5 
Tl ME L ··-·___.._L_IN_E_ 7_ .,... 

~,"7
FIELD 

~----~L-IN___---=-/60secon d E 3
_ LINE 7 

Figure 2: The sequential-scan conversion process. X indicates a transmitted line: 0 
indicates a locally interpolated line. The solid green line indicates line average (motionl . 
green dashes indicate picture average (still). green dots indicate field insertion (still) . 

= 
==--------===- - -

=-= -

=
~ = 

Figure 3: Line structure visibility. There are twice as many horizontal lines in 
the sequential-scan representation. 

separation of this frequency-inter
leaved information. To decode 
luminance inexpensively. many manu
facturers separate the signals by low
pass filtering the luminance. This 
limits the horizontal resolution rather 
severely but eliminates the cross
luminance artifact. Line comb filters 
make it feasible to extend the hori
zontal resolution to the NTSC limit of 
4.2 MHz with reduced cross effects. 

IMPROVED PICTURE 0UALITY 
Picture quality may be improved by 
increasing vertical or horizontal res
olution and encoding the information 
in a different way that precludes cross 
effects. At Philips Laboratories we 
have shown that the subjective picture 
quality of an NTSC signal could be im
proved further by the use of digital 
picture-store memories in the receiver 
without changing the transmitted 
signal. Motion-compensated inter
laced-to-sequential scan conversion 
demonstrates that perceived vertical 
resolution could be increased and line 
flicker eliminated. Figure 2 illustrates 
the interlaced scanning of normal 
NTSC television. If the transmitted 
lines are represented by X. the user 
sees the Xs in field I during the first 
sixtieth of a second (lines one. three. 
five. seven. etc.) and the Xs in field 2 
during the second sixtieth of a second 
(lines two. four. six. eight. etc.). This 
alternate-line scanning repeats every 
other field 

With our approach. the transmitted 
signal format is not changed at all. but 
the alternate lines [represented by Os) 
that would appear in field 2 are stored 
in the receiver by spatial and tem
poral interpolation. and then all the 
lines are scanned in sequence rather 
than being interlaced This technique 
results in a quiet appearance (with no 
line flicker) of the sequential display 
and an apparent increase in vertical 
resolution. 

As illustrated in figure 3. the most 
striking effect is a noticeable reduc
tion in the visibility of line structure. 
We are "misled" into believing that 
the number of transmitted lines has 
been doubled from 52 5 to I 050. The 

(continued) 
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Dot Matrix Printers 
Brother 2044L/Dynax DM-40 .... . $ 1039.88 
C. ltoh Prowriter (8510) . .. .. ... ..... . 359.88 
C. ltoh Prowriter-2, (136 col) .. ... . .. .. 589.88 
C. ltoh Prowriter BPI (IBM-PC) . . .. .. . . 389.88 
C. ltoh Hotoot ..... . . .... .. . ...... . .. 509.88 
C. ltoh Hotoot-2 (136 coO ............ 729.88 
DMX-80 (Panasonic 1090) .. ... . ..... 259.88 
Epson RX/FX/LQ Series .. . ... .. . . ..... CA LL 
Epson/lmagewriter upgrade .... .. . CALL 
lnforunner Riteman .. . . .. .. .. ...... . . 309.88 
Mannesmann Tally Spirit-BO .. .. . .... 329.88 
Okidata Microline 92 .. .. ............ 399.88 
w/IBM graphics compatibility .. .. . ... 399.88 
w/lmagewriter compatibility . . .. . 499.88 
Okidata Microline 93 ..... . .. .. . . . . . . 639.88 
93 w/IBM graphics compatibility .... . 639.88 
Okidata Microline 84 Step II ........... 739.88 
NEC Pinwriter w/tractor (80 col) .. . ... 699.88 
NEC Pinwriter w/tractor (132 col) ... . 929.88 
Star Micronics Gemini 10X (PC) . .. . .. 269.88 
Star Micronics Gemini 15X (PC) ... ... 369.88 
Star Micronics Delta 10 (PC) ......... 339.88 
Star Micronics Delta 15 (PC) . .. . . .. . . 489.88 
Star M icronics Radix 10/15 (PC) .... ... CALL 
Toshiba P-1351 . . . . ..... . .. .. .... . .... CALL 
Toshiba P-1340 . . .... . . . . . . . . ... ... .. . CALL 
Printer Buffers (Quad ram). . . ... ..... . .. CA LL 

Letter-Quality Printers 
Brother/Dynax DX-15 .... . . .. .. . . . . $ 399.88 

Brother/Dynax DX-25 . . ... .. . . .... . .. 669.88 

Brother/Dynax DX-35 ... .. . .... .. . .. . 939.88 

C. ltoh A-10 Starwriter(18 cps) . .. .... 549.88 

C. ltoh F-10 Starwriter (40 cps) .. . .. 1079.88 

C. ltoh F-10 Printmaster (55 cps) .. .. 1379.88 

Diablo 6 20/630/Series 35 .. . ..... ... .. CA LL 

NEC 2010/2030 (18 cps) .. .. .... .. .. 739.88 

NEC 2050 for IBM-PC (18 cps) . . .. . .. 759.88 

NEC 3510/3530 (33 cps) .. .. ... . .. . 1379.88 

NEC 3550 for IBM-PC (33 cps) ..... 1499.88 

NEC 7710/7730 (55 cps) . . .... .. ... 1779.88 

Qume Sprint 11 /40 (40 cps) ... . . . . . 1519.88 

Qume LetterPro 20 (18 cps) .... .. ... 459.88 

Silver Reed EXP-770 (35 cps) . . ...... 979.88 

Silver Reed EXP-550 (18 cps) . . . . . . . . 469.88 

Silver Reed EXP-500 (12 cps) .. .... . . 389.88 

Silver Reed EXP-400 (1 O cps) . . ...... 329.88 

StarMicronics PowerType (18 cps) ... 349.88 


Modems 
Anchor Volksmodem, 300 bd.. . . ... .. $ 69.88 
Anchor Mark XII, 1200 bd . .. . . .. .. . .. 279.88 
Hayes Micromodem lie (Apple) ... . .. 249.88 
Hayes Smartmodem, 300 bd... . ... . ... CA LL 
Hayes Smartmodem, 1200 bd . ... .. .. . CA LL 
Hayes Smartmodem 1200B (PC) ... . . . CALL 
Novation AppleCat, 300 bd .... . ..... 239.99 
Novation AppleCat, 1200 bd . . . . ... .. 449.88 
Novation SmartCat+, 
IBM-PC Internal, 1200bd .. . . . .. . .... 349.88 
External, w/software (MS-DOS) ...... 349.88 
USA Password, 1200 baud . . . ... . . .. 369.88 
Multi Phone·Line Junction Box ..... . .. 29.88 

Monitors 
Amdek 300G (green) . . . .. . . . .. ..... $ 144.88 
Amdek 300A (amber) ...... . ......... 159.88 

Amdek Color 300 (composite) .... . . . .. CA LL 
Amdek Color 600 (RGB) .. . ....... .. ... CA LL 
Princeton Graphics HX-12 . . . . .... . .. 509.88 
Princeton Graphics Max-12 .. . . . . .. . . 199.88 
Quadram QuadChrome ... . . . . . . . .... 529.88 
Roland DG-121 (green/amber) . . ..... 144.88 
Roland DG-122 (TTL outpu~ 
green or amber, w/cable) . . . .. .. .. . .. . 169.88 

IBM-PC Peripherals 
64K Memory (4164/200ns) 9/pkg .. . . .. $ 59.88 
Alloy 41 MB Hard Disk w/Tape . . . . .. . . CALL 
Alloy PC Tape Backup ..... .. .. . ..... .. CALL 
Curtis Monitor Stand ....... .. ......... 39.88 
Curtis Monitor Extention Cable .. . . . ... 39.88 
Curtis Keyboard Extention Cable . .. . .. 29.88 
Curtis System Stand .. . . . .. .. . .. . .. . .. 19.88 
Hercules Graphics Card . . .. .... . .. .. 379.88 
Keytronics 5151 keyboard .. . . .... . . . 219. 88 

SPECIAL!: PC-Mouse & PC-Paint 

Only $149.88 UPS DELIVERED 


The best value in a mouse that you'll find anywhere: 
Mouse System's PC-Mouse, with optical pad, RS-232 
interface, power supply, Designer Pop-Up menu software 
and PC-Paint graphics program, all for only 81'"1.BB 
(and we'll deliver it UPS Ground FREE). 
PC-Mouse (w/o PC-Paint) . . .... . . . ... $ 129.88 
PC-Pa int Software. . . . . $ 69.88 

SPECIAL!: Co/um bia Computers 
One of the Top-5 IBM-PC compatible computer systems. 

Includes Perfect Software series, TIM IV database, 
F astGraphs. MS-DOS 2.0, GP/M 86 and much more. A 
powerful package at an incredible price. 
MPG 1600 (256K Desktop).... ........ .. ... $ 1949.88 
MPG VP (256K Portable). . . . . .. . $ 19149.88 

Aslr about ournew PC Software se/ecllons/ 

Quadram 384K Quadboards (64K) . .. 269.88 
Quadram Quad 512 + (64K) . .. . ... . . 239.88 
Quadram Quad 512 + (512K) . ....... 504.88 
Quadram QuadColor-1 .... . .... . .. . .. 219.88 
Quadram QuadColor-2 . . . . ...... . . . . 229.88 
QuadVue (TTL output) .. . ... ... . .. . . . 259.88 
Quadram QuadLink ........ ... . . . . ... 50Sl.88 
STB Graphics Plus II . .. . ..... . . . . . . . . 359.88 
STB Super 1/0 . . ... . . . . . .. .... . . . .... 169.88 
STB Super RIO (64K) .. . .... ... . .. . . . 289.88 
STB Super RIO Plus (64K) . . .. . . . . .. . 309.88 
Tandon TM 100-2 DSDD ....... . ..... 199.88 
Titan Cygnus 1/0 (clock/paralleO . .... 149.88 
Titan Cygnus 1/0 (clock/RS-232) .. . .. 169.88 
TG Joystick ........... . ..... . ...... . . . 59.88 

Apple Peripherals 
ALS CP/M Plus Card (CP/M 3.0) .... $ 279.88 
ALS Smarterm II (80 col) ... . . . ..... .. 139.88 
ALS Dispatcher(RS-232) .. . ... . . . . . .. . 74.88 
AMT MicroDrive (half height) ... . .... . 179.88 
Grappler+ Printer Card & cable .. ... . 109.88 
Microsoft Softcard (CP/M) . . . . . ... .. . 244.88 
Microsoft Softcard lie (CP/M, 64K, 
80 col. for lie only) . ... ....... . .... . .. 279.88 
Pkasso·U Printer Card & cable ....... 129.88 
Printer Card & cable . .. .. .. .. . .. .. .. .. . 79.88 
Quadram E-Ram (lie, 80 col/64K) ... . 109.88 
Rana Elite-1 Disk Drive ... . .... . .. . . . 219. 88 
Rana Controller ... . ....... .. ... .. . .... 84.88 

Titan/Saturn Memory Boards . 
32K .. ... ... . . .. ..... .. .. . .. .. .... ..$ 154.88 
64K .. .. , ... .. .. ..... : . ........ . . .. .. 244.88 
Neptune 64k/80 col (lie) . . . . . . . . . . . 194.88 
System Saver Fan . . ... ....... . .. .. .... 69.88 
Titan Accelerator II.. . . .. .. .. ...... .... 239.99 
Videx VideoTerm ... ... .. .. ... ... .. .. . 199.88 
Videx VideoTerm/softswitch .. ....... 219.88 
Videx UltraTerm (80/160 column) . .. . 244.88 
Videx Enhancer II ..... ... .. .. . . ..... . 109.88 

Macintosh Peripherals 
1st Base DB . .. .. .... ... .. . .. .... ... $ 139.88 
Diskettes (5-pk) ... . .. . .... . . .... .. ... . 24.88 
Diskettes (10-pk) .. . ... ... . ... . . ... ... . 43.88 
Bluechip Millionaire .......... .. .. ... . . 44.88 
Daisywheel Printer Drivers . ...... ... . . 79.88 
Flin-n-File Diskette Holder .... . .. . .. . .. 24.88 
Habadex Data Base . .... .. . .. . . . .... . 139.88 
Hayden DaVinci Series ... .... . .. . .. . .. CALL 
lnfoCom Games .. .... ........... .... .. CALL 
Kensington Starter Pak ... .. . . . . . . . . .. 69.88 
Kensington Modem ... ... .... . . ..... . 119.88 
Living Video Think Tank .... . .. . . . ... . . 99.88 
MacForth (Level II) .. .. ..... ... ... .. 179.88 
Microcom MacModem ... .. .. . .. .... . 499.88 
Micron Eye (digitizer) .... ... .... ...... . CALL 
Microsoft BASIC . ., ... ... .. . . .... . .. .. 109.88 
Microsoft Mu ltiPlan. . .. . . . . . . . .. . . .. . 139.88 
Magnum McPic ...... . . .. ... ..... . ... . 39.88 
Main Street Filer ............. . ...... . 139.88 
Megahaus MegaMerge . .. ... .. . ... . .. 89.88 
Odesta Helix PDSS . .. .. . .. .. .. .... . . 279.88 
Omnis 2 (mouse ver.) .... .. . . . ....... 199.88 
Penguin Games ... ... . .... .... ..... ... CALL 
PFS: File . ... .. ... . ... . . . . .. . .. . .. .. .. . 89.88 
PFS: Report ... ... . ... .. ... .. . .... . .... 89.88 
ProVUE OverVue . . .... ... .. .. .. . .. .. 199.88 
Sargon Ill .. .. ................... ... ... 39.88 
Soft-Life MacSlots . ....... .. .. ........ 54.88 
Softworks C Compiler ... ... .. .... . .. . 319.88 
Telos File Vision ... . . . ... ...... . .. . . .. 139.88 
T/Maker Click Art. .... . . .. . . . . . . .. . .. .. 39.88 
Tecmar MacDrive (5MB) . . . ... . . .. . . . . . CALL 

TECHNICAL INFORMATION/SALES
(603} 881-9855 

TOLL·FREE ORDER DESK 
(BOO} 343·0726 

Hours: 9:00 to 5:30 EST, Mon-Fri 

• 	 FREE UPS ground shipping on all orders over $50 
(under $50 add $2.50 handling) 

• 	 MasterCard, VISA, American Express, Diners 
Club & Carte Blanche credit cards accepted 

• 	 No surcharges on credit card orders 
• 	 Credit cards are not charged until your order 

is shipped from our warehouse 
• 	 CODs accepted up to $1000 (add $1 O for COD 

handling). Payable with certified check, money 
order or cash. 

•Allow 10 days for shipping from date of order 
• 	 All personal checks held 30 days for clearance 
• 	 Full manufacturer's warranty on all products sold 
• 	 Software can be returned for an exact exchange 

only; no credits or refunds issued 
•Sorry, no APO/FPO or foreign orders 
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transmitted signal remains unchanged 
( 5 2 5 lines 30 times per second) but 
has its perceived value increased by 
conversion for display at 52 5 lines 60 
times per second. 

SEQUENTIAL SCAN CONVERSION 
Three methods can be used to con
vert a transmitted interlaced-scan · 
signal to a displayed sequential-scan 
signal. Line averaging displays double 
the number of lines of information per 
picture but reduces the vertical reso
lution. However. line structure visibili
ty is reduced without introducing ar
tifacts on moving parts of the picture. 
Line flicker. however. is not eliminated 
by line averaging. Picture averaging (or 
field insertion) combines the information 
of all lines of both fields to preserve 
the vertical resolution and eliminate 
line flicker. However. in moving 
scenes. the relatively large time dif
ference between the two fields pro

duces jagged edges on moving con
tours. A third approach combines the 
previous two and adds motion-detection 
circuitry. 

R Prodan. of our laboratory. has 
demonstrated motion-detection cir
cuitry that switches between the two 
methods to avoid new artifacts 
created by the scan-conversion pro
cess. Line-averaged and field-delayed 
information is combined in a com
plementary way based on the amount 
of motion in each picture element A 
gradual switching from one interpola
tion technique to the other minimizes 
the visibility of the switching process. 
The scan conversion is accomplished 
by digitizing the composite video 
signal. TWo field memories are used 
with the digitized input signal to pro
vide the three fields of information 
needed to produce a motion-adaptive 
sequential-scan conversion. In this 
way. displayed picture quality is im

proved without introducing any new 
scan-conversion artifacts. 

HDTV SYSTEM 
CONSIDERATIONS 
The fundamental relationship be
tween the various factors that may be 
improved in a television picture is 

RHRvRw = Ne 	Dn 

Do 


where RH is the horizontal-resolution 
improvement factor. Rv is the vertica/
resolution improvement factor. Rw is 
the width improvement factor. Ne is 
the number of channels used. and D" 
and Do are the display factors of the 
new and old systems. respectively. Of 
particular interest are two-channel se
quentially displayed systems for which 
Ne = 2. D" "" 0.8. and Do = 0.5. 

Doubling the perceived vertical res
olution of an NTSC display may be ac

(continued) 
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Figure 4: A block diagram of a two-channel high-definition television system. 
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INSTANT LAN 

WITH STANDARD MICROSYSTEMS' NEW ARCNET-PC, ARCNET-S100 OR 

ARCNET-UNK, YOU CAN CREATE YOUR OWN LOCAL AREA NETWORK. 
The world's first single-chip local area network controller established 

Standard Microsystems as a leader in networking technology. Now we're 
devoting our technical expertise to bring you revolutionary LAN board prod
ucts, too. 

Our ARCNET-PC board interconnects up to 255 IBM®-type personal com
puters, permitting them to share 

disk files and printer resources 

at an extremely efficient 
2.5 Megabit data rate. 

The ARCNET-S100 board links up to 255 S100 computer systems, providing 
the S100 computer user with a high performance local area network. 

The ARCNET-LINK is a self-contained unit that provides a simplified inter
face between equipment with a programmable asynchronous RS-232 port 
and an ARCNET® local area network. 

All three products incorporate SMCs industry-standard MOSNLSI local area 
network chip set to give you a totally integrated and cost-effective LAN solution. 
Software available from Standard Microsystems and others provides increased 
capability for your networking applications. Standard Microsystems Corpora
tion, 35 Marcus Boulevard, Hauppauge, NY 11788. (516) 273-3100. 

STANDARD MICROSYSTEMS 
CORPORATION~ 

IBM® is a trademark of the International Business Machines Corporation. 

ARCNET<!) is a trademark of the Datapoint Corp oration 
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complished by simultaneously in
creasing the number of lines and the 
display factor. Because the required 
bandwidth of a system increases in 
proportion to the square of the num
ber of lines. it is preferable to use the 
minimum number of lines in an HDTV 
system. Hence. an 112 5-line interlaced 
display has a perceived vertical reso
lution of about 562 lines. while a 
657-line sequential display has a vertical 
resolution of 526 lines while using 
only (657/1125) 2 = 34 percent of the 
bandwidth. It is possible. therefore. to 
double the perceived vertical resolu
tion of an NTSC display by increasing 
the number of lines from 52 5 to 657. 
transmitting this interlaced signal. per
forming an interlaced-to-sequential 
scan conversion in the receiver. and 
finally displaying the result sequential
ly. Fora 5Vi:3 aspect ratio (Rw = 1.33) 
two-channel system. this results. how

. 
CENTER I 

-t 

/ 

CHANNEL l 
525 LINES 4: 3 

CENTER 
(LOW PASS) 

53 /'S 

ever. in only a 20 percent increase in 
horizontal resolution. 

Another point to consider is avail
able transmission bandwidth. A 
straightforward doubling of the 
number of lines from 52 5to 1050. in 
creasing the width from 4:3 to 5Vi:3. 
and doubling the resultant signal 
bandwidth would require 5 Vi times 
the single-channel bandwidth . By in
creasing the display factor and in
creasing the number of lines from 52 5 
to 657. the required bandwidth is 
reduced to only 3 Vi times the single
channel bandwidth. 

These two approaches are unac
ceptable because they use an ex· 

cessive amount of bandwidth. The 

two-channel 657-line system offers 

only a 20 percent improvement in 

horizontal resolution: doubling the 

horizontal resolution would require 


· 3 Vi times the NTSC bandwidth. We 
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Figure 5: A possible method for delivering a two-channel NTSC-compatible 
high-definition television transmission. 

'1

I 
I 
I 
I p 
I A 
I N 
I E 

-


feel that these problems may be over
come by better matching the trans
mitted television signal to the proper
ties of human vision. 

PSVCHOVISUAL ENHANCEMENT 
Ors. William Glenn and Karen Glenn 
at the New York Institute of Tech
nology have shown that it requires a 
finite time to perceive changes in 
images. Although the exact relation
ship is complex and not completely 
understood. the general principle is 
that the difficulty in perceiving an 
image increases as its subtended 
spatial angle decreases and/or its rate 
of motion increases. The operational 
impact is that it is unnecessary to 
transmit the high spatial-frequency in
formation in pictures at the standard 
rate of 30 frames per second (fps). 
The required transmission bandwidth 
may be reduced significantly without 
affecting the perceived horizontal 
resolution by transmitting low spatial
frequency information (below 4.2 
MHz) at the standard rate and refresh
ing high spatial-frequency information 
(above 4.2 MHz) below the standard 
rate. This. of course. requires digital 
memory in the receiver so that the 
60-Hz field rate sequential display 
may have the full horizontal resolution 
composed from the previous few 
fields. The doubling of horizontal res
olution at 30 fps. which normally in
creases bandwidth requirements by a 
factor of 20/I 5. may be reduced by a 
factor of 5 to 4/15. A two-channel 
HDTV system having about twice the 
perceived vertical and twice the per
ceived horizontal resolution of NTSC 
television may be realized by trans
mitting the higher frequencies at an 
equivalent of only 6 fps. 

Two-CHANNEL 
NTSC·COMPATIBLE HDTV 
In a two-channel NTSC-compatible 
HDTV. signal sources may be dis
tributed over a cable system to either 
present NTSC receivers or new HDTV 
receivers (see figure 4). In this man
ner producers. distributors. and 
equipment manufacturers will be able 
to continue to operate as the evolu

(continued) 
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HDTV DISPLAY 
65 7 LINES 
5 1/3 : 3 ASPECT RATIO 
30 FRAMES/second 

PANEL 
EXTRACTOR 

132-LINE 
STRIPPER 

CHANNEL 2 
(HDTV 
ENHANCEMENT) 

HIGH657 -TO -525 
FREQUENCYLINE 
DEC I MA TOR INTERPOLATOR 16 FRAMES/second) 

CHANNEL l 

(STANDARD 

NTSC) 


Figure 6: A block diagram of two-channel decomposition. 

tion toward HDfV occurs. 
Figure 5 shows one possible 

method of delivering this HDfV signal 
over two standard NTSC channels. 
This approach separates the HDfV 
signal into a standard NTSC channel 
(channel I) and an augmentation 
channel (channel 2). Channel I con
tains the "center" 4:3 aspect ratio por
tion of the HDfV picture that has 
been low-pass filtered to 4.2 MHz 
horizontally and converted from 657 
to 52 5 lines by a vertical filtering 
operation. This signal can be dis
played on all current NTSC receivers. 
Channel 2 contains I 3 2 of the original 
657 lines. the side panels for the 5Vi :3 
aspect ratio display. and the high
frequency information for the entire 
5Vi :3 picture in the remaining 393 
lines between the side panels. The 
side panels and 132 extra lines are 
low-pass filtered to 4.2 MHz. The high
frequency subsampled information is 
shifted into the same 4.2-MHz low

CHANNEL l 

132-LINE 
STRIPPER 

525 - TO -657 
LINE 
RECONSTRUCT 

CHANNEL 2 

HIGH

FREOUENCY 
 PANEL 

SAMPLER 
 EXTRACTOR 
(6 FRAMES I second) 

HIGH

FREOUENCY 

INTERPOL ATOR 

(30 FRAMES/ second) 


HDTV DISPLAY 
657 LINES 
5 l/3: 3 ASPECT RATIO 
30 FRAMES I second 

pass region by a filtering and sample
rate conversion process. This signal 
also can be displayed on all current 
NTSC receivers. 

Figure 6 is a block diagram of the 
two-channel decomposition. The 657
to-5 2 5 line interpolator produces the 
horizontally low-pass filtered 52 5-line 
NTSC picture from the 657-line wide
band. wide-aspect ratio source. Dur
ing this process. 13 2 of the original 
657 lines are low-pass filtered and in
serted into channel 2. This informa
tion represents a linear transforma
tion of the original 657 lines. which 
makes the procedure reversible at the 
HDfV receiver. 

The panels outside the normal 4:3 
center portion are extracted after a 
52 5-line interpolation and similarly in
serted into channel 2. This permits 
reconstruction of the 5Vi : 3 aspect 
ratio low-pass information at the 
HDrV receiver. The high spatial
frequency information is subsampled 
temporally at a 6-fps rate. shifted to 
the baseband low-pass frequency 
region. and inserted into the 393 re
maining lines between the panels in 
channel 2. The two channels are trans
mitted simultaneously over twoFigure 7: A block diagram of two-channel reconstruction. 

(continued) 
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THE 8087 AND 80287 ARE IN STOCK! 

MicroWay is the world's leading retai~ 
er of 8087s and high performance PC 
upgrades. We stock a complete selec
tion of 8087s that run at 5 and 8mhz. 
All of our coprocessors are shipped 
with a diagnostic disk and the best 

I warranty in the business - 180 days! 
We also offer daughterboards for sock
etless computers such as the NEC PC 
and PCjr, and a board which increases 
the clock speed of the 80287 in the PC 
AT. Our new NUMBER SMASHERN 
will run the IBM PC at clock speeds up 
to 10 mhz and achieves a throughput 
of .1 megaflops with 87BASIC/INLINE, 

Intel Fortran, or Microsoft Fortran. 
Software reviewers consistently cite 
MicroWay software as the best in the 
industry! Our customers frequently 
write to thank us for recommending 
the correct software and hardware to 
meet their specific needs. They also 
thank us for our same day shipping! In 
addition to our own products which 
support the 8087 and 80287, we stock 
the largest supply of specialized soft
ware available anywhere. These include 
three FORTRANs, three PASCALS, 
APL, Intel's ASM-86 and PL/M-86, 
several Cs, 87BASIC/INLINE, 

Micro 

Way™ 


87MACRO, 87FFT, and MATRIXPAK. 
For real time or mulfruser applica
tions we offer RTOSN - our implement
ation of Intel's iRMX executive. Our 
new products include a professional 
debugger with 8087 support and a 
translator that converts object mod
ules into readable assembly language 
files. If you have a question about 
which computer, language, compiler, 
operating system or application pack
age is best suited to your problem, we 
can answer it. Just call: 

617-746-7341 

. 
8087Support 


For the IBM PC, PC XT, PC AT and Compatibles. 

SCIENTIFIC SOFTWARE 
87FFT'" performs Forward and Inverse FFTs 
on real and complex arrays which occupy up to 
512 K bytes of RAM. Also does convolutions, auto 
correlations, hamming, complex vector multiplica
tion, and complex to radial conversions. Callable 
from MS Fortran or 87BASIC/INLINE. .... $150 

87 FFT·2N performs two-dimensional FFTs. 
Ideal forimage processing. Requires 87 FFT...$75 

MATRIXPAK'" manages a MEGABYTE! 
Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds. Includes matrix inversion and 
the solution of simultaneous linear equations. 
Callable from MS Fortran 3.2, 87MACRO, 
87BASIC/INLINE, and RTOS ....... each $150 

DATA ACQUISITION PACKAGE 
Interactive, user-oriented language which allows 
the acquisition and analysis of large data 
streams. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. CALL 

GRAPHICS PACKAGES 

Energraphics (stand alone) .... . ........ ... . 295 

Grafmatic for MS Fortran or Pascal ........ 125 

Plotmatic for Grafmatic . . .. .. ............... 125 

Halo for Basic, C or Fortran . . ........ each 150 


OTHER TOOLS 
Alpha Software ESP .... . .. . .......... ...... 595 

Borland Sidekick, Toolbox, or Graphics ...... 45 

COSMOS Revelation ................. . . .... 850 

PSI MATHPAK . ....... . .... ... .... . .. . . . .. .. . 75 

smARTWORK .. .. .. .........• .. . , •...... . .. 895 

SPSS/PC ... . .. . .. .. . .............. .. .. . .... 695 

STSC APL *PLUS/PC. .. . . .. . .... . ......... 475 


Pocket APL .. . . . .. . ..... . ... ... . .... . . 85 


PC AT and 86·310 DRIVES 

30 MEGABYTE WINCHESTER .. . .. . .. . .. 2000 

53 MEGABYTE WINCHESTER .. . ... ... . . 2600 

SYQUEST FIVE MEGABYTE ........... ... . 950 

FIVE MEGABYTE CARTRIDGE ... . ........ 100 

MAYNARD WS1 HARD DISK .. ... . .... .... 950 

MAYNARD WS2 or WS3 HARD DISK . ... 11 09 


M
. 

P.O. Box 79
ICfO Kingston. Mass. 


WalV 02364 USA 
, (617)746-7341 

RTOS- REAL TIME OPERATING SYSTEM 

RTOS is a mulfruser, multHasking real time oper

ating system. It includes a configured version of 

Inters iRMX-86, LINK-86, LOC-86, LIB-86, OH·86, 

and MicroWay's 87DEBUG. Runs on the IBM-PC, 

XT, PC-AT and COMPAQ.. . . . . . . . .. 400 


INTEL COMPILERS1 

FORTRAN-86........ . ............. • . . .... . . 750 

PASCAL-86....................... . . ........ 750 

PUM-86 .... .. .. ... ....... . . ... . . .. ......... 500 

87C (LATTICE/MICROWAY) . . ..... . .. . . . . . . 750 

ASM-86..................... ... .. . . ... .. . ... 200 


87BASIC/INLINEN converts the output of 

the IBM Basic Compiler into optimized 8087 

inline code which executes up to seven times 

faster than 878ASIC. Supports separately com

piled in line subroutines which are located in their 

own segments and can contain upto64K bytes of 

code. This allows programs greater than 128 Kl 

Requires the IBM Basic Compiler and Macro 

Assembler. Includes 87BASIC ... . .. ...... $200 


87MACRO'" - our complete 8087 software 
development package. It contains a "Pre· 
processor," source code for a set of 8087 macros, 
and an object iibrary of numeric functions includ
ing transcendentals, trigonometries, hyperbolics, 
encoding, decoding and conversions. For the IBM 
Macro Assembler, Version 1.0 or 2.0 . . ... . $150 

OBJ ·-+ASM'" · a multipass object module 
translator and disassembler. Produces assembly 
language listings which include public symbols, 
external symbols, and labels commented with 
cross references. Ideal for understanding and 
patching object modules and libraries for which 
source is not available . .. . . ... ............ $200 

87DEBUG'" - a professional debugger with 
8087 support, a sophisticated scree11-oriented 
macro command processor; and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts. Breakpoints can be set in code or on 
guarded addresses in RAM .. . . .... . ..... . $150 

You Can 

TalkToUs! 


HARDWARE AND LANGUAGES 

8087-3 Smhz........ $149 

Including DIAGNOSTICS and 180-day warranty 
For IBM PC and compatibles. 

8087-2 8mhz ....... $275 

For Wang, AT&T, DeskPro, NEC, Leading Edge 

80287-3 Smhz..... $275 
ForthelBMPCAT 

64K RAM Set .............. $30 
256K RAM Set.. ..... .... $195 
128K RAM Set PCAT.$225 
NUMBER SMASHERT·M· .CALL 
1 Omhz 8087 coprocessor board for the IBM PC 

FORTRAN and UTILITIES 

Microsoft Fortran 3 .2 .. .. .. ........... . .. . . . 239 

IBM Professional Fortran .... . .... ... . . . . . .. 595 

Intel Fortran-861 ••••••••••••••••• ••.. •• • • •• • 750 

FORLIB+ . .. ... . .. ..... .. ......•... . • ........ 65 

STRINGS and THINGS .... .. . . . . .. . . . . .. .... 65 


C and UTILITIES 

Lattice C ... .. ..... .... .. ........ .•. . .• ... ... 299 

Microsoft C ... . ................. .• . . ........ 329 

C86.... . .............. ... .. . .... .• ... • ...... 299 

C TOOLS .. ...... . .. . . .... . .. ..... . . .. . .. . . .. 85 

C Trigs and Trans... .... . .. ... . ....... .. ... . . 150 


BASIC and UTILITIES 

IBM Basic Compiler . ...... ..... .... . . . . .... 270 

87BASIC/INLINE.... . . . . .......... 200 

Summit BetterBASIC~ ...... . ..... .... ..... . 175 

Summit 8087 Module....... . ..... . . . ... . .. .. 87 


MACRO ASSEMBLERS 
IBM Assembler with Librarian . .... .. ... . . . . 155 

87MACRO.. . .. . ........... ..... .... .. .. . .. . 150 


PASCAL 

Microsoft Pascal 3.2 .... ... ...... . . .. . . . . ... 209 

Borland Turbo . .. .. ...... . ..... .. .. .. . . ... .... 45 


Turbo with 8087 Support ... . . . .. . .. 85 

'Requires RTOS or iRMX-86. All Intel compiler 
names and iRMX-86 TM Intel Corp. 

Formerly MicroWare, Inc. - not affiliated or 
connected with MicroWare Systems Cor
poration of Des Moines, Iowa. 
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HAYS 

1200 - $475 MICROMODEM - $225 


U.S. ROBOTICS 

PASSWORD - $310 IBM PC - $320 


COMPUTERS 
ALTOS 


586-20 - $5695 586-40 - $7195 

SANYO 


550-1 - $679 555-2 - $1049 


PRINTERS 
C-ITOH 


F10 - $899 8510 - $1175 

DATASOUTH 


DS180 - $1099 DS220 - $1399 

DIABLO 


620 - $725 630 - $1675 

EPSON 


RX80 - $220 JX80 - $560 

NEC 


3510 - $1215 3550 - $1519 

OKIDATA 


182 - Call 93 - $575 

SILVER REED 


400 - $269 77 0 - $839 

TELEVIDEO 


TPC 11 - $1729 1605 - $1699 


SOFTWARE 
LOTUS 


123 - $295 SYMPHONY - $439 

MICRO PRO 


Wordstar - $189 Wordstar Pro - $295 

D Base II - $299 Friday - $175 


Multiplan - $139 Supercal Ill - $200 

MBSI - $325 TCS - $75 


BOARDS 
AST 


Six Pac - $259 Combo + - $259 

QUAD RAM 


Quadlink - $449 Ouadboard - $279 


TERMINALS 
TELEVIDEO 


914 - $515 925 - $699 

WYSE 


50 - $495 75 - $565 


DISCOUNT COMPUTER 
4655 N. ORACLE RD. #207 
TUCSON, ARIZONA 85705 

Prices Sub eel To Chan e. 
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separate NTSC channels. Standard 
receivers would receive either of 
these; the channel I signal is the 
equivalent of the present transmis
sion. the channel 2 signal is recogniz
able as the extra information neces
sary to build the perceived better 
picture. 

Figure 7 is a block diagram of the 
two-channel reconstruction. Channel 
1 carries the center portion of the 
wide-aspect ratio picture. The side 
panels are extracted from channel 2 
to give a 5Vi:3. 525-line low-pass pic
ture. The extra 13 2 lines are stripped 
from channel 2. and a linear transfor
mation yields the original 657 lines in 
the low-pass region of standard NTSC 
horizontal resolution. The high-fre
quency information is extracted from 
channel 2. shifted up to the original 
high-frequency region to refresh a 
digital memory frame store that 
receives the information over the 
channel at 6 fps. The frame store is 
continuously readout at the standard 
30-fps rate. This increases the per
ceived horizontal resolution to dou
ble the standard NTSC resolution for 
still pictures. Horizontal detail will 

have lower temporal resolution due to 

the subsampling. The eye is less sen

sitive to fine detail that's moving; we 

will not perceive this loss in 

"theoretical" resolution. 


NON·SHARED 

BANDWIDTH SYSTEMS 

A digital frame memory in the re

ceiver enables further improvements 

in picture quality. The noise perfor

mance of the receiver may be im

proved about 3 decibels by construct

ing a nonrecursive digital filter having 

a 30-Hz periodicity. This is more im

portant when relatively noisy sources 

(for example. videocassette recorders) 

are used. "Frame combing" further 

reduces cross effects. 


Some video engineers say that this 
level of performance should be im
proved still further by completely 
eliminating cross effects. This may be 
done by frequency or time multiplex
ing the luminance and chrominance 
information in the video signal. To 
eliminate cross effects by frequency 
multiplexing. the encoding must not 
let the luminance and chrominance in
formation share the same bandwidth. 

MEMORY TECHNOLOGY FOR 

DIGITAU-FEATURE TELEVISION 


,c·M new television features 
.cribed in this article are 

mad .1ssihlP by low-cost digital 
memories used to store displayed 
images. The displayed portion of each 
of the 480 lines in the current 4: 3 NTSC 
system takes about 5 3. 5 µs to scan. 
When sampled at 13.5 MHz. this 
results in 720 I-byte samples per line. 
Tu facilitate signal processing. this is ex
panded to 720 + 180 + 180 = 1080 
bytes per line: the extra samples are 
added so that luminance and two 
color-difference signals are digitally 
available. Widening the screen to 5 Vi: 3 
without increasing the horizontal res
olution increases this to I 080 x 5Vi/4 
= 1440 bytes per line. Doubling hori
zontal resolution results in a total of 
2880 bytes per line. Because the 

657-line system has about 600 lines on 
the display, one HDrV image requires 
a total of l.728.000 bytes of storage. 

Currently there are two competing 
technologies for implementing this 
store: high-speed DRAMs (dynamic 
RAMs) and charge-coupled devices 
(CCDs). DRAMs offer the advantage of 
easily handling multiple-picture com
position. CCDs. which operate as a 
FIFO (first-in/first-out) sequential store. 
do not require address generation. Fur
ther. the extremely high-speed require
ments. 2880 bytes in 42 µs. or I byte 
about every 15 nanoseconds. may be 
more readily attainable in this tech
nology. Components similar to line
addressable RAMs (LARAMs) could be 
developed by IC manufacturers to fill 
this need. 
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GLOSSARY 

ACTIVE LINES: lines of the television 
signal that appear on the display; the 
NTSC television signal has 52.5 lines. of 
which about 480 are displayed; the re
maining lines are used for synchroni
zation and test purposes. 

ARTIFACTS: visible effects. generated in 
a picture due to its transmission. that 
were not present in the original scene. 

AsPECT RATIO: picture width divided by 
picture height standard television has 
a 1.33 (or 4:3) aspect ratio; high
definition television will have a wider 
(perhaps 1.66 or 1.78) aspect ratio 
more like that of motion picture film. 

CHROMINANCE: part of the television 
signal that characterizes the color (hue 
and saturation) without reference to its 
luminous intensity (brightness). 

COMB FILTER: an electronic filter with 
a spectral response that consists of 
several equally spaced elements that 
resemble the teeth of a comb. 

DISPLAY FACTOR: a constant that con
verts the number of active lines 
transmitted into the number of vertical 
lines perceived on a display. 

FIELD: a sample of the lines in a TV pic
ture (or frame); a field in NTSC TV con
sists of 262 Vi lines transmitted in I /60 
second; i.e.. all the odd- or even
num bered !in.es in the picture. 

If all the luminance information from 
2 to 4.2 MHz is up-converted by 3 
MHz. then the chrominance and 
luminance information are easily 
separable. completely eliminating 
cross effects. 

Cross effects also may be elimi
nated by time multiplexing the 
chrominance and luminance informa
tion. Instead of encoding the 
chrominance and luminance informa
tion on each line into a shared
bandwidth composite-video signal. 
the information is individually time
compressed and shifted. For a typical 
MAC (multiplexed analog component) 
signal. sound and sync information 
occupies the first I 0 µ.s (microsec
onds) of each line; one of the color-

FRAME: smallest number of fields com
prising one complete television picture; 
in NTSC television. two fields having a 
total of 52 5 lines transmitted in 1/30 
second (i.e.. all the lines in a picture). 

FRAME MEMORY: a digital device using 
either RAMs or charge-coupled 
devices to store a complete television 
picture; for NTSC television. this re
quires about 500.000 bytes. 

INTERLACED SCAN: a means of display
ing a picture whereby the lines of the 
second field of a frame are placed 
halfway vertically between the lines of 
the first field of a frame. 

LUMINANCE: part of the television 
signal that characterizes the light inten
sity (brightness) without reference to 
its color (chrominance). 

RESOLUTION: the number of lines that 
may be represented in a distance equal 
to the height of a display. 

SEQUENTIAL SCAN: a means of display
ing a picture whereby all the lines of 
a frame are presented one after an
other in sequence; sometimes referred 
to as progressive scan. 

VIDEO FACSIMILE: transmission of one 
television picture from one to any 
other location on a CATV system in 
about I second. 

difference signals. time-compressed 
by a factor of three. occupies the next 
I 8 µ.s of the line; and the luminance 
signal. time-compressed by a factor of 
three to two. occupies the remaining 
36 µ.s of the line. 

Time compression of the signal by 
an amount X increases the required 
bandwidth for transmission X times. 
Hence. the required bandwidth for 
transmission of the luminance is I. 5 
x 4.2 = 6.3 MHz. while the required 
bandwidth for the chrominance is 3 
x 1.5 = 4.5 MHz. The choice of the 
compression factors is based not only 
on bandwidth considerations but also 
on noise performance over the com
munication channel. In principle. any 

(continued) 

New 

gra12hics system


ottersmde 

open


architecture 

to the 


designer. 

• Open architecture. 
• Industry standard buses. 
•Adapts to thousands of tasks. 
•Expandable with modules from 

us and many others. 
• Obsolescence proof 
• Color or monochrome. 

Our new Perigraf I is built around a 
standard Q~bus with slots for many extra 
cards to expand or customize your system. 

Peritek offers cards for color or 
monochrome, for dot graphics or alpha
numerics, for low to high resolution, and 
for one or more display channels. 

You can choose a single unified bus 
or a bus split for two microprocessors. 
Choose a standard single-wide enclosure 
or a double-wide enclosure for super 
micros. 

You get a hard disk and two floppies 
on a single plug-in module that you can 
replace in one minute. 

You can link up to six Perigrafs for 
parallel data transfer by OMA at 250,000 
byte:'.lsec.-or link any number for local 
area networking by Ethernet. 

Complete development software is 
included. Image editor. Vector de-jagging. 
System diagnostics. GKS-compatible 
software. All supported by popular 
operating systems. 

Basic$ 14,500 price includes 1V73 
CPU. 512 Kb RAM, 2 RX50 type floppies, 
36 Mb hard disk, 4 port serial 1/0, RT 
clock, and graphics interface. 

Contact Peritek Corporation, 5550 
Redwood Road, Oakland, CA 94619 
(415) 5 31-6500. Eastern Regional Sales 
Office(516)931-4664. TWX 910-366-2029. 

1Peritek 
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"It reminded me ·Of some at 

the earlv micro conventions, 


the tun ones betare thev 

got so large ... there were 

also anumber at industrv 


hea11Vweights ta make it likelv 

that what was said would 


have an effect.'' 

-Jerry Pournelle on Sage Faire ' 84 

For three days in February, Stride 
Faire '85 gives you an opportunity 
to learn where high performance 
supermicrocomputer technology is 
going. Some of the heavyweights 
in the industry will discuss what's 
happening, and more importantly, 
what's about to happen. You'll see 
and hear panel discussions, speak
ers, demonstrations and workshops 
regarding products, companies and 
items like: 

• Digital Research 
• Modula 
•UNIX 
•RM/COS 
•CAD/CAM 
• Multiuser 
• Flexware 
• Local Area Networking 
• Sales Techniques 
•BOS 	 • PDOS 
• TOM Software 
• CP/M • Forth 
• Idris 
• Wyse Terminals 
• Flooring 
• Retail Software 
• DB Master 
• APL 	 • LISP 
• MCBA 

We are very proud to announce that 
our keynote speaker will be Nik
laus Wirth, considered to be the 
father of Pascal and Modula- 2. 

Stride Micro will also introduce 
some very important and exciting 
new products at the Faire. 

It all happens at the fabulous MGM 
Grand Hotel and Casino in Reno, 
Nevada. Besides attending the 
Faire, you may want to venture out 
into the picturesque scenery of 
Lake Tahoe for some of the best 
skiing in the world. Special hotel 
and travel rates are available 
through Stride Micro. 

Make plans to attend Stride Faire 
'85, February 8-10. It's your 
chance to stay a step ahead in the 
computer race, with a chance to 
win a Stride 420 computer (com
plete with software) valued at over 
$4,000, just for attending the Faire. 

Call today for an information pack
age on Stride Faire '85 . 

Contact: 	 Laura Smith 
Stride Faire '85 
(702) 322-6868 

ST~DE;

~rli~ 

FEBRUARY 8-10, 1985 
Stride Micro (Formerly Sage Computer), 4905 Energy Wa y, Reno. Nevada 89512 
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FUTURE TELEVISION 


choice of _ l_ + _l_ = l 

Xe XL 
is possible; Xe = 3 chrominance com
pression and XL = 1.5 luminance 
compression are selected to optimize 
subjective performance for signals 
having the same RGB (red-green-blue) 
inputs as European PAL (phase alter
nation line) over a direct broadcast 
satellite (DBS) system. 

E·MAC 	AND 
THE SMART RECEIVER 
Unlike current TV systems. with both 
the two-channel NTSC-compatible 
HDTV and MAC coding systems. the 
time position of the transmitted signal 
no longer directly corresponds to the 
position of the information on the 
final display The decoder uses the 
memory in the receiver to change the 
time sequence of the signal to re
assemble the picture according to a 
fixed predetermined mapping. S. 
Liang Tan (N.V. Philips) and Richard 
Jackson (Philips Redhill) suggested 
that a large number of different for
mats could be decoded by a "smart"' 
receiver if the transmitted signal in
cluded format-decoding information. 
Recently the European Broadcasters 
Union modified the proposed MAC 
specifications to include signal format 
information in the last line. A "smart" 
receiver could select the correct pic
ture format map from the information 
provided by the last line. 

SUMMARY 
In this glimpse into future television. 
I have presented the technical basis 
for the evolution of color television in 
the "information age." This is made 
possible by the development of frame 
stores using VLSI. These new com
ponents increase the extent of signal
processing capabilities that are 
economically viable. Local- and net
work-level interactive capabilities will 
be emphasized. including interuser 
transmission of digital data and video 
facsimile. 

The exact format for HDIV and the 
extent of receiver flexibility are being 
evaluated. Once a path is cleared. the 
journey to future television may be 
completed in a few years. • 



one else in the 
race. Maybe 
that's why we've 
shipped and 
installed more 
multiuser 68000 
systems than 
anyone else." 

"Des11ite the recent 11ress notices,

multiuser microcom11uters aren't 


anvthino new!" 

This is the first in aseries of 
discussions with Rod Coleman, 
President of Stride Micro 
(formerlv Sage Com11uterJ on 
the liBDDD multiuser marl<et 
and its current en"ironment. 

O: Why do you say that? 
RC: "The technology to build a 
high performance multiuser sys
tem has been around for five 
years. And while some of the 
leaders in this industry have been 
pretending that micro multiuser 
didn't exist, we've been shipping 
complete systems for nearly three 
years. The benefits of multiuser 
are undeniable; it is more cost ef
fective, and offers greater flexibil
ity and utility. But until just re
cently, the marketing pressure to 
be compatible instead of being 
better, has blinded the industry.'' 

0: What do you mean? 
RC: "Well, for example, the 
Motorola 68000 processor intro
duced 16/32-bit technology to the 
personal computer world a long 
time ago. It was fully capable of 

"A surprising feature is 
compatibilitv. El/ervbodv 
talks about it, but nobodv 
does anvthing about it.'' 

meeting high performance and 
multiuser design requirements in 
\980. Instead of this trend taking 
off, most energy was spent pro
moting 8088/8086 products that 
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were clearly inferior from a tech
nical point of view. This phenom
enon leads me to believe that they 
will soon rewrite the old proverb: 
'Build a better mousetrap and the 
world will beat a path to your 
door,' but only if they can find the 
way through the marketing fog." 

I0: Are things changing now? 
'RC: "Yes and no. With the busi

ness world starting to take more 
and more interest in microcompu
ter solutions, the advantages of a 
solid multiuser system couldn't be 
kept hidden forever; companies 
like ours and a few others were 
beginning to make a dent. Instead 
of taking a fresh approach, some 
of the newest multiuser offerings 
will probably only give the tech
nology an undeserved black eye! 
Multiuser is far more than the 
ability to plug in more terminals . 
It involves things like machine 
compatibility, fast processors, 
adequate memory, large storage 
capacities, backup features, net
working, and operating system 
flexibility." 
0: Is thi s what makes the new 
Stride 400 Series different? 
RC: " Exactly. That sounds self
serving, but it's true. Today a 
number of companies are intro
ducing their first multiuser sys
tem . We've been building and 
shipping multiuser machines for 
almost three years . We know the 
pitfalls, we've fallen into some of 
them. But we have learned from 
our mistakes." 
0: Give me some examples. 
RC: A hard disk is almost manda
tory for any large multiuser in
stallation. Yet, backing up a hard 
disk can be a nightmare if you 
only have floppies to work with. 
That's why we've added a tape 
backup option to all the larger 
Stride 400 Series machines. It's 
irresponsible for a manufacturer 
to market a multiuser system 
without such backup. Another 
good lesson was bus design. We 
started with one of our own de
signs, but learned that it's impor
tant not only to find a bus that is 
powerful, but also one that has 
good support and a strong future 
to serve tomorrow's needs. We 

"The marketing pressure 

to be compatible 


instead at being better. 

has blinded the industrv." 


think the YMEbus is the only de

sign that meets both criteria and 

thus have made it a standard fea

. ture of every Stride 400 Series 

machine." 
0: What are some of the other 
unique features of the 400 Series? 

RC: "A surprising feature is com
patibility. Everybody talks about 
it, but nobody does anything 
about it. Our systems are com
pletely compatible with each other 
from the 420 model starting at 
$2900, through the 440, on to the 
powerful 460 which tops out near 
$60,000. Each system can talk to 
the others via the standard built- ... 
local area network. Go ahead and 
compare this with others in the in
dustry. You'll find their little ma
chines don ' t talk to their big ones, 
or that the networking and multi
user are incompatible, or that they 
have different processors or 
operating systems, and so on." 
0: When you were still known as 
Sage Computer, you had a reputa
tion for performance, is that still 
the case with the new Stride 400 
Series? 
RC: "Certainly, that's our calling 
card: 'Performance By Design.' 
Our new systems are actually fas
ter; our standard processor is a JO 
MHz 68000 running with no wait 

;tates. That gives us a 25% in
crease over the Sage models. 
<\nd, we have a 12 MHz pro
cessor as an option. Let me add 
that speed isn't the only way to 
judge performance. I think it is 
also measured in our flexibility. 
We support a dozen different 
operating systems, not just one. 
And our systems service a wide 
variety of applications from the 
garage software developer to the 
corporate consumer running high 
volume business applications." 
0: Isn't that the same thing all 
manufacturers say in their ads? 
RC: "Sure it is . But to use another 
over used- term, 'shop around'. 
We like to think of our systems as 
'full service 68000 supermicro
computers .' Take a look at every
one else ' s literature and then 
compare. When you examine 
cost, performance, flexibility, and 
utility, we don't think there's any

Formerly Sage Compulcr 

For more information on Stride or 
the location of the nearest Stride 
Dealer call or write us today. 
We' ll also send you a free copy of 
our 32 page product catalog. 

Corporate Offices: 
4905 Energy Way 
Reno, NY 89502 
(702) 322-6868 

Regional Offices: 
Boston: (617) 229-6868 

Dallas: (214) 392-7070 
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And AT&T, Columbia, Compaq, Corona, Eagle, TI Professional, and 
QICSTOR-PLUS, PC-DISC, PC-BACKUP, PC-CARD, and PC-9 TRACK. 

Alloy Computer Products, Inc ., 100 Pennsylvania Ave., Framingham, Mass. 01701 (617) 875-6100, TWX: 710-346-0394 
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Zenith.With PC-QICTAPE, PC-STOR, PC-SLAVE/ 16, PC-QICSTOR, 
See A\\oy'5 fu\\ line of innovative products in action at your local dealer. 

Europe: Alloy Computer Products (Europe) Ltd., Cirencester, Gloucestershire, Eng. Tel: 0285·68709, Tix: 43340 Computer Products, Inc. 
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f! k~. pop-out of 
blse~em and into the 

PH BASE menu. Capture 
Images of text. photos, artwork and 
3-dimenslonal objects with an 
ordinary video camera and our 
high resolution PC-EYE™ video 
digitizer. Pop back into your data 
base system and add the picture 
name to your data base like you 
would any other piece of Security - verify those employees 
information. The full functionality of who have authorized clearance to 
the data base system is preserved,limited access areas. A data base 
but the resulting display is text and containing employee pictures and 
picture information on one screen. personnel records can be searched 

and displayed for visual 	 Pictures are displayed if.\ the upper 
verification. 	 right quadrar:it Gf-tt:le screen at a 
Signature Verification - increase 	 resolution oJ320.x.200 with 16 
the efficiency of credit checks by 	 colors Pr levels ~f gray. Text 
adding pictures of customer information from data base records 
signatures to your financial data _ fills the rest of the screen. Pictures 
base records. eari also be exploded to full scre·en . 

Real Estate - add pictures of 	 Call or write and we will send you 
houses to on-line real estate 	 information on PHOTOBASE, 
listings for faster property identifi	 PC-EYE, compatible cameras and 
cation and improved sales 	 other imaging equipment in the 
presentations. 	 Chorus Family of products. 
Electronic Cataloging - pictures 	 (603) 424-2900 or 
of products can be combined with a 	 1-800-0CHORUS. 
data base system containing pro

TM PHOTOBASE and PC-EYE are trademarks ofduct specifications, pricing, CHORUS Data Systems. 
availability and much more. 	 'dBase II is a trademark of Ashton-Tate; R-Base 

4000 is a trademark of Microrim, Inc .. IBM Filing 
Assistant is a trademark of International Business 
Machines Corporation. 
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CHORUS 

CHORUS Data Systems, Inc., 6 Continental Blvd. , P.O. Box 370, Merrimack, New Hampshire 03054 



BY GREGG WILLIAMS 


Author's note: This article describes the fea
tures of the new version of Microsoft BASIC 
for the Apple Macintosh. available for SI 50. 
Because it is based on a prerelease copy of 
the software involved. this article does not in
clude any evaluation of the software's perfor
mance. Since the software's functionality had 
been "frozen" (i.e.. no new features were to 
be added to the product). this article should 
be an accurate description of the software's 
content and structure. A full software review 
will follow sometime in the future. 

Microsoft Corporation re
leased a version of its BASIC 
for the Apple Macintosh 

computer shortly after the machine's 
release. Although this version used 
few of the Macintosh's special fea
tures (windows. pull-down menus. 
etc.), it became popular, largely 
because it was the only BASIC avail
able. {Apple's Macintosh BASIC. as of 
this writing, was still not available.) 

Microsoft recently introduced 
Microsoft BASIC version 2.0 (I'll ab
breviate Microsoft BASIC for the 
Apple Macintosh as MBASIC 2.0 to 
contrast it with Apple's product 
called Macintosh BASIC). Because 
most people are familiar with the 
generic Microsoft BASIC (which is 
similar to MBA SIC version I .0 for the 
Macintosh), I'll limit this description to 
those features that are new. MBASIC 
2.0 is upward-compatible with pro
grams and data files created using 
MBASIC I .0. Figure I shows the List 
(program listing) window for an 
MBASIC 2 .0 program and the con
tents of the Windows menu. 

WINDOWS 
The WINDOW statement lets you 
create and close (eliminate) windows. 

MICROSOFT 
MACINTOSH BASIC 
VERSION 2.0 

direct program output to one of 
several windows. and get information More Mac support
about a certain window (for example, 
its size or the position of the cursor and truein the active window). The number of 
windows in your program is limited 
only by the amount and usage of the parameter--passing 
Macintosh's memory. 

In addition, the PICTURE ON state subprograms
ment causes a variable called 
PICTURE$ to accumulate. according 
to the manual, "a set of encoded 
Macintosh instructions which, to
gether. produce a screen image." The 

(continued) 

Gregg Williams is a senior technical editor for 
BYTE. He can be contacted at POB 3 7 2, 
Hancock. NH 03449. 

., 
r & File Edit Search Run 

Show Second List jiii]ii]ii]~~1~0 
Show Output·Micro Monsters 

GOSUB initsys 
C proce I

l:iUSUtl 1rntgame 
WHILE alive 

GOSUB initwave 
WHILE alive AND rnorenem~ 

IF NOT laststand THEN GOSUB moveuser Imnvrnt ~.::ki 11 

Commnnd 

& 

Figure I: Microsoft Macintosh BASIC 2.0. Note the lack of line numbers 
in the program and the selections in the new Windows menu. 
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MBASIC 2.0 


MBASIC 2.0 comes 
in two versions that 
use different 
floating-poin~number 

formats but are 
otherwise identical. 
programmer can use the stored value 
of this string to reproduce the con
tents of a window. With some addi
tional programming. you can use this 
statement to create a program that 
redraws the contents of an output 
window when an obscuring window 
is removed. (MBASIC 2.0 automatical
ly redraws List windows but not out
put windows.) 

EDIT FIELDS, BUTTONS, AND 
DIALOG FUNCTIONS 
The EDIT FIELD statement allows you 
to specify any rectangular area of an 
output window as an edit field. This 
lets the user of your program edit the 
contents of that field (which can be 
blank or contain , a string of your 
choice) with the mouse and the edit 
functions (cut. copy, and paste)-just 
as you would be able to do with. say. 
MacWrite. 

The BUTTON statement allows you 
to place buttons of various kinds 
(push buttons. check boxes. or radio 
buttons) in a window and change and 
inquire about their status (among '"in
active:· '"active. not selected:· and '"ac
tive. selected") 

The DIALOG function returns a 
value that states whether or not some
thing significant has happened in the 
active windows. This includes such in
formation as whether or not a button 
has been pressed. whether an inactive 
window or the active window's '"close 
box" have been clicked. or whether 
a window needs to be refreshed. 

With the above statements and the 
WINDOW statement. you can create 
windows that refresh their contents 
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when needed and windows that look 
and behave like standard Macintosh 
alert and dialog boxes. 

MENU BARS 
The MENU statement lets you create 
up to I 0 custom menus. each with up 
to 20 items; menu items can be inac
tive. selected or selected and marked 
with a check box. MBASIC 2.0 makes 
no provision for a Command-key se
quence to substitute for a menu item 
(like. for example. Command-C to sub
stitute for the menu item "Cut"). The 
MENU function returns the values of 
the menu and item numbers of the 
last menu selection made. 

EVENT TRAPPING 
The numerous event-trapping state
ments let you control your program 
via various events without tedious 
programming-things like mouse 
clicks. button and menu selections. 
and window activations. These func
tions are the '"glue" that will usually 
hold together a BASIC program that 
makes heavy use of the Macintosh 
user interface. 

In addition to the ON ERROR 
GOSUB 11111111 from MBASIC 1.0. which 
executes the subroutine at line 11111111 

when the program detects an error. 
MBASIC 2.0 allows you to execute a 
subroutine: ON BREAK (whenever 
Command-period. the break se
quence. is pressed). ON DIALOG 
(when the value of DIALOG(O) 
becomes nonzero. indicating some 
dialog-box-related event). ON MENU 
(when a custom-menu item is 
selected). ON MOUSE (when the user 
presses or drags the mouse button). 
or ON TIMER (when an internal timer 
counts down to zero). In addition. 
sensing of these events can be en
abled (e.g.. MOUSE ON). disabled 
(MOUSE OFF). or stored for later use 
(MOUSE STOP). 

SOUND 
MBASIC 1.0 had only the simple 
BEEP command. but MBASIC 2.0 
adds a SOUND command that lets 
you control the tone and length of up 
to four sound generators. In addition. 
sound commands (to an unspecified 

limit) can be queued up with the 
SOUND WAIT command. then re
leased with SOUND RESUME: this 
allows you. for example. to set up and 
then play several sound generators in 
synchronization. 

Another statement. WAVE. lets you 
use waveforms other than the default 
(a square wave). The parameter SIN 
specifies a sine wave; 256 elements 
from a selected integer array specifies 
any other arbitrary waveform. While 
the use of a single square-wave sound 
generator may slow program execu
tion about 2 percent. the use of multi
ple arbitrary waveforms can cut ex
ecution speed by more than 50 
percent. 

Two VERSIONS 
Microsoft has made the unprece
dented move of supplying two ver
sions of MBASIC 2.0. which use dif
ferent floating-point-number formats 
but are otherwise identical. The BCD 
(binary-coded decimal) version is bet
ter for business and financial pro
gramming because it eliminates the 
rounding errors that sometimes occur 
when using binary floating-point 
arithmetic (the kind used by most 
BASICs). This version is compatible 
with programs and data files created 
by MBASIC 1.0 and defaults to dou
ble precision for numeric values. The 
binary version of MBASIC 2 .0 (which 
adheres to the IEEE floating-point
number standard) is faster than the 
BCD version because it defaults to 
single precision for numeric values 
and for the calculation of trans
cendental functions. The binary 
MBASIC 2.0 icon and BASIC program 
icons show a small flowchart and a pi 
symbol. (The decimal-version icons 
look like their counterparts that are 
found in MBASIC 1.0.) 

EDITING AND DEBUGGING 
MBASIC 2.0 adds a number of much
needed editing and debugging fea
tures. Find and find-and-replace menu 
selections automate the tedious pro
cess of looking through a program 
listing for things that need to be 
changed. A find-the-cursor menu 

[co11ti11ued) 



CALL TOLL FREE 1-800-528-1054PRINTERS 
Anadex 

96258 .... 51129 

WP6000 .52039 

DP6500 . . 52259 

Brother 
DX· 15 . ... 5369 

HR-25 . .. 5649 

HR-35 .5875 

C-ltoh 
A10·20 .... 5459 

F-1 O Paralle l o r Sena I .. 5909 

55 CPS Senal or Parallel . 51189 

85 10 Para lle l (Prowril er) .. 5315 

8510SP . 5435 

85 10SCP .... 5509 

85 10BPI ... 5335 


Comrex 
CR-2 Parallel . ......... ... 5339 

CR-2 Seri al 
CR-2 Keyboard 
CR-4 

420 . 


Datasouth 
DS180 
DS220 

Diablo 
620 

630API 
630ECS 
630ECS/ IBM 
Sencs36 
80 IF 
P12COI. . 
P32COI 
S32CO I 

P38 
S38 
C150 

Epson All Prinler Models 

lnforunner 
Rileman . 

Juki 
5500 

6 100 

6300 


NEC 
20 10.20 15. 2030 . 

2050 

35 10. 35 15. 3530 

3550 

7710. 7715. 7730 

8850 

P2, P3 


Oki data All Prinler Mode ls 

Panasonic 
109 1 

1092 

1093 


Silver Reed 
EXP400 
EXP500 Parnlle l 
EXPSOO Seria l 
EXP550 Paralle l 
EXP550 Seria l 
770 Paralle l 
770Scrial 

Star Micronics 
All Pnnter Models 

Tally sp1r1100 . 

Toshiba 
P1340 Para llel o r Serial . 
P135 1 Paralle l or Serial . 

PLOTTERS 
Enter 
Sweet-P600 

. .... 5499 

5129 


. .. Call 

....Call 


.. 51149 

.51469 


. 5694 

.51499 


.. 51669 

.51669 

.51139 


.. 52649 

... 5529 


5759 

.. 5839 


.. .51639 

.51719 

... 5999 


.. Call 

.. 5249 


... Call 

..... Call 
Call 

.5639 

.. 5669 

51215 

51359 


.51649 


.51779 

.Call 


.. Call 

.. 5299 

..5445 


.... .. .Call 


. . 5245 

.5339 


.... 5339 

.. .5399 


. ... 5399 

. 5789 


.. 5789 


Call 

.5245 


... 5709 

. .. 51249 


5780 


_GEMINI_ 

10Xor10XPC 

with 
Cable & Paper 

Super Price 


CALL 


*SPECIALS OF THE MONTH* 


COLUMBIA COMPUTERS 

All systems include fifteen software packages 

with a $3,200 value. 

MPC4210 MPC4220 
MPC4610 MPC4620 Columbia VP 

PRICED TOO LOW 

TO PRINT 


Call for Prices . 


VIDEO TERMINALS 
ADDS 
A-2 Green . 5469 

A·3 ... . 5469 

Viewpoint 60 . .5485 

Viewpoint 90 .5849 


Altos 
Smart II . .5699 


Qume 
OVT 102 Green . .5399 

OVT 102 Amber . 5419 

QVT 103 Green . . 5816 

OVT 103 Amber .. 5850 

QVT 108 Green .5449 

QVT 108 Amber .... 5519 


Televideo 
9 10 . . 5439 

910+ .5559 

9 14 .5515 

924 . 5635 

925 . .. 5700 

950 .. 5905 

970 5985 

800A (User Station) . .5979 

Persona l Termina l . .. 5385 


Wyse 
50 .. 5489 

75 . .. 5565 

Zenith z.29 . . 5599 


MODEMS 
Anchor Automation 
MarkXll . ...... 5239 


Hayes 
Smartmodem 300 Baud ... . 5189 

Smarlmodem 1200 Baud . 5459 

Smartmodem 1200B Baud (IBM) . .5389 

Micromodem ll E (Apple) 5214 

Novation Smar1 ca1 Plus . . .. 5315 


Racal-Vadic All Models .. Call 

US Robotics Password 1200 . . . 5319 


COMPUTERS 
Altos All Compuler Models . ... Call 
Columbia . .. Call 
Leading Edge Personal Computer ... Call 
NEC 
PC-820 1 Computer . . 5315 

PC-8201A-90 Battery Pack .. . . 515 

PC-8206A 32K Ram . . .... 5215 

PC-827 1A-01 AC Adapter . . ..... 516 

PC-827 1A·02 AC Adapter . .. 516 

PC-B281A Recorder . . .. 589 

Northstar 
All Computer Models . . ...............Call 


Sanyo MBC-775 Porlable .. .. Call 
MBC-550 System .... ... • .....Call 
MBC-555 System . . ... Call 
MBC-550·2 Syslem . . ........... Call 
MBC-555-2 Syslem . . . ..... Call 
MBC-885 . . ....Call 

Televideo 
802 H . ... 54285 

803 .. .. 51765 

803H . . ..... 52850 

806120 .. . ... 54640 

TPC-1 ........... . ............ . . 5869 

TPC-2 Dual Drive .. .... 51749 

TPC-2 Single Drive .. .... 51509 

1605 . ... ...... 51729 


Zenith 
Z-150Sing le Drive . . ... . .Save 25% 
Z-150 Dual Dr ive . . ... ..Save 25% 
Z-150 W/ 10 Megabyte . .. Save 25% 
Z· 160Sing1e Drive . . .. . . .. . . . . .Save 25% 
Z-160 Duat Drive . . .. . Save 25% 

DISKETTES 
Maxell 
MD-1 (Qty 100) ... . ... .•• . •. .5175 

MD·2 (Qty 100) ...... 5225 


MONITORS 
Amdek All Moni1ors . ... .... .Call 
Princeton Graphic 
HX-12 . . . ... 5479 


Sanyo 
CRT-30 . . . . ......... 599 

CRT-36 .5149 

CRT-50 .... ... Call 

CRT-70 . . .. 5549 


Taxan 
121 Green . .5125 

12 1 Amber . . . 5134 

420 RGB . . . 5399 

425 RGB/ Green . . .... 5410 


Visual 
Commuter . .. ....... .. •.• .. .From51469 


Zenith 
ZVM-122 Amber . . ..... ... 595 

ZVM-123 Green . . 595 

ZVM-124 ....................... . ..... 5129 

ZVM-133 Color/ RGB . . 5410 

ZVM-135 Color/ AGB W/Audio . . . 5459 


DISK DRIVES 
Iomega 
Bernoulli Box for 1BM 

10 Megabyte . . ....... • •. . .•.... 51950 

20 Megabyte . . . ....... 52660 


Rana 
Elite I .. 5215 

Elile II .. . .... ............ 5340 

Elite Ill . . . . . . . . . . . . • . .5410 

Controller (W/ Drive Only) ..... 569 

1000 W/ DOS for Alari . . . .. 5305 


TECMAR 
Graphics Master .... ... .......... ..... 5449 

126K Dynamic Memory .... . 5225 

256K Dynamic Memory . $299 

Captain 128K . . .... . ... 5299 

Captain 256K . . .... . .... 5399 


Store Hours: Mon-Fri 10-5:30 Saturday 9-1 
Order Line Hours: Mon-Fri 8:30-5:30 Saturday 9-1 

Prices reflect 3% to 5% cash discount. Product shipped in factory cartons wi th manufacturer's warranty. Please add 
SB.00 per order for UPS sh ipping. Prices & ava ilability subject to change without notice. Send cashier 's check or 
money order ... all other checks will delay shipping two weeks. 
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Order Line: 1-800-528-1054 
Order Processing & 
Other Information: 602-954-6109 

2222 E. Indian School Rd. 

Phoenix, Arizona 85016 
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selection allows you to scroll through 
your program and return to your 
original location without the trial and 
error that you previously had to do. 
You can also do full Macintosh-style 
editing in the List window: this is a 
great improvement over MBASIC 1.0. 
which forces you to copy a BASIC line 
to the command window for editing. 

Elk Grove Village, IL 60007 
(312) 981-9212 

Another improvement is that MBASIC 
2.0 allows you to make only two List 
windows. In MBASIC 1.0 you can have 
three List windows open. which 
wastes memory. 

MBASIC 2.0 adds a single-step 
capability to the TRON and TROFF 
statements available in MBASIC 1.0. 
Single-stepping. which is invoked 

using the Step selection under the 
Run menu (or by pressing Command
T). causes MBASIC 2.0 to execute one 
statement and highlight it in the List 
window (if it is visible). Note that only 
one statement is executed; if a line 
contains multiple statements. only the 
current one is highlighted. 

NEW LANGUAGE FEATURES 
The Macintosh-environment enhance
ments to MBASIC 2 .0 are certainly ex
citing. but Microsoft has made im
provements to the BASIC language 
itself that are actually more important. 
None of these features are new to 
BASIC itself. but their inclusion in a 
Microsoft BASIC tends to ensure their 
inclusion in future Microsoft BASICs. 
which will probably set a de facto 
standard for the microcomputer com· 
munity. The new features. which in
clude program-format changes and 
subprograms that pass parameter 
values. rectify most of the shortcom
ings that programmers have against 
the language and make it a serious 
competitor to Pascal for many users. 

The criticism of BASIC as an unread
able. monolithic language is largely 
due to its lack of formatting (indent
ing lines to clarify. for example. the 
body of a DO loop) and its require
ment of line numbers. MBASIC 2.0 
programs are stored as they are typed 
in-this includes any cosmetic use of 

I spaces. even blank lines. MBASIC 2.0 
requires line numbers-or. equivalent
ly, alphanumeric labels delimited by 
colons-only when needed to specify 
the destination of GOTOs. GOSUBs. 
or IF-statement branches. MBASIC 2.0 
also converts BASIC keywords (which 
may be entered in lowercase) to up
percase and boldface in the List 
window_ 

The subprogram (delimited by SUB 
and END SUB statements) differs 
from the subroutine in that the former 
can pass values from the calling state
ment to the subprogram definition; 
this feature greatly increases the 
power of the language and is a part 
of most sophisticated programming 
languages (FORTRAN. Pascal. and 
Modula-2. among others). The vari

(wntinuedJ 
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he Bard Disk With 

The Software Shell 


Why pay more for 10or20Meg 
drives than you have to? Our 10 
Meg internal hard disk subsystem is 
priced at $794, with the 20 Meg 
model going for $1288. Our exter
nal 10 Meg goes for $944, 20 Meg 
for $1438. 

Our drives are fully compatible 
with any IBM PC or PC-compatible 
with 64K RAM and PC-DOS 2.0 or 
later.* Qubie' drives boot directly 
from the hard disk. You can power 
up the PC and load the system 
directly, without using any floppy 
disks. No software patches or driv
ers to install. 

Using the same amount of 
power as a floppy drive, the Qubie' 
hard disk uses less energy than 
other aftermarket drives. 

The drives come complete with 
ldir software. ldir's commands are 
in English, eliminating the need to 

type in DOS commands, and are all 
selected by using cursor control 
keys. ldir even explains commands 
with HELP screens that give you on
line advice when you need il 

Qubie' drives are made of spe
cial plated recording media. They 
withstand the vibration and move
ment that has damaged hard disks 
in the past. In fact, Qubie' drives 
have been selected by several 
computer makers for use in their 
portable computers. 

Good service starts with answer
ing your questions before and after 
you buy. It continues with same or 
next day shipment of your order. 
Since we only sell a few selected 
products, we have the information 
and inventory to help you fasl 

We perform repairs in our own 
service department within 48 
hours, should you ever need service 
during the one year warranty 
period 

Our price is the whole price. All 
prices include UPS surface charges 
and insurance. In a hurry? Two day 
UPS air service is just $12. 

Corporations, dealers and insti
tutions, call for volume purchase 
price information. 

*Call for information. 

Inquiry 292 

Internal 10 Meg $794 

E1temal 10 Meg $944 


No Risk Guarantee 
If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund, in

.	eluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don't like. 

--------------· 

1 Order Today, Shipped Tomorrow! 
1 For fastest delivery, send cashiers check, 

money order, or order by credit card PerI sonal checks, allow 18 days to clear. I California residents, add 6% sales tax. 
Hours: Mon.-Fri 8:00 am.-6:00 p.m. PST 

Sat. 9:00 am.-1 :00 p.m. PST I 
I (800) 821-4479 

Toll Free Outside California 

(805) 987-9741 
Inside California 

QUBIE' -.=... 
4809 Calle Alto 
Camarillo, CA 93010 

London (01) 223-4569 
Paris (01) 321-5316 
Sydney (02) 579-3322 

© Qubie' 1984 
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ables used in the SUB statement are 
called formal (or dummy) parameters 
because they are not actual variables 
that can conflict with variables of the 
same name elsewhere in the pro
gram-they are placeholders for the 
values that are passed to the sub- · 
program when it is called. 

MBASIC 2.0 subprograms support 

call-by-reference and call-by-value 
parameter passing (in the latter. the 
subprogram cannot change the value 
of the variable used as a parameter 
in the calling statement). Simple vari
ables in the calling statement are 
called by reference (meaning their 
values can be changed) unless they are 
surrounded by parentheses. in which 

Graphics Takes A 

Quantum Leap Forwardl 


THE INOVION PERSONAL 
GRAPHICS SYSTEM FEATURES: 
• 	The most advanced color mapping 

capabilities available . 
• 250,000 	simultaneously displayable 

colors. 
• A palette of 2.1 million colors. 
• 	Frame Grabber/ Digitizer to capture 

TV, VCR or V ideo Camera pictures. 
• 	 Quality three dimensional texture 

capabilities. · 
•Built in Icon/Menu software. 
• Completely Mouse/Trackball driven 
• 	 Fonts, Brushes, Microscope, Pat

terns, and Rotations. 

• A complete stand alone system 
• A 19" enhanced color monitor: 
• 780K Graphics Memory. 
• 512 x 480 pixel 	display with 24 bits 

per pixel. 
• 	 RS232C port allows access to all 

system functions and memory . 
• 	 NTSC composite video and NTSC 

RGB siqnal. 
• 1 year warranty on graphics genera

tor and 90 day warranty on 
enhanced monitor. 

• 	 Special introductory 30 day satis
faction .guarantee. 

•ONLY $3,495 complete•. 

side it are static; the variables retain 
their values from one invocation of 
the subprogram to the next. 

Subprogram definitions cannot con
tain other subprogram definitions. 
This means that variables cannot have 
varying degrees of locality (as they 
can in Pascal. for example). However. 
you can limit the scope of some vari
ables by defining them as shared with 
some subprograms but not others. 

A subprogram can be called either 
by its own name or with the CALL 
statement (which is also used to call 
machine-language subroutines). For 
example. if a subprogram is defined 
with 

SUB POLY_AREA 
(SIDES, LENGTH , RESULT) 

it can be called as 

CALL POLY__AREA(5,12,area) 

I or as . 

POLY_AREA 5,12,area 

(note the lack of parentheses in the 
latter case). 

DOCUMENTATION 
The MBASIC 1.0 reference manual has 
215 pages: the MBASIC 2.0 manual 
has 3 7 8 pages. which includes ex
amples of almost every feature de
scribed. For example. the ''Access to 
Macintosh ROM Routines" appendix 
is five pages in the first manual and 
eleven pages in the second (which 
documents the same number of rou
tines. only in greater detail). The 
MBASIC 2.0 documentation spells out 

(continued) 
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National Instruments takes the GPIB to the second power and beyond. 

Unsurpassed customer support is as close as your 
phone. 

National Instruments is the only company that is solely 
dedicated to developing, manufacturing and supporting a 
comprehensive line of IEEE-488 interfaces for a variety of 
computer systems. Because GPIB hardware and software 
is our only business, we can take customer support to a 
level that is unsurpassed in the industry. 

Our customer telephone support service includes instal
lation and operational assistance for all National Instruments' 
GPIB products. All you have to do is call 1-800-531-GPIB 
for comprehensive advice on installing and using our GPIB 
hardware and software. This toll-free number gives you 
access to·100+ man-years of GPIB and instrumentation 
experience-every weekday, coast to coast. 
We'll help you work with any 

';/:
/I ,# 

~-. ··' 
·" 

GPIB from any manufacturer. 
National Instruments 

has the in-depth 
knowledge required for 

comprehensive system 


. support. We've provided 

GPIB interfaces for ten different 
computer architectures, from 
the DEC VAX to the IBM-PCjr, 
and we've worked with many 

operating systems, including several flavors of UNIX. With 
this unparalleled level of experience, National Instruments 
now offers installation and application support on any GPIB 
interiace, from any manufacturer, as well as assistance 
with applications development software. 

It takes experience to make IEEE-488 systems work with 
nearly 3,000 instruments available from more than 200 
different manufacturers, and experience is what enables 
National Instruments to take the GPIB to the second power 
and beyond. 
The GPIB..-..PC2 workswith an entire range of PC 
products with no complications. 

The National Instruments GPIB.-.PC2 transforms your IBM 
PC, PC XT, PC AT, PCjr, AT&T, Compaq, Texas Instruments 
Professional, DEC Rainbow or comparable personal com
puter into a reliable, easy-to-use personal instrumentation 
workstation. National Instruments software for these products . 
includes system software for interfacing the board to the 
operating system, development tools, language support 
and applications packages. 

With the National Instruments GPIB+-+PC2 
, there are no 

frustrations or unpleasant surprises when you integrate 
PC options in one of the many IBM "compatibles." A com
prehensive program evaluating product compatibility and 
optimizing our software insures that our GPIB..-..PC2 prod
ucts will work as well with an AT&T as with an IBM PC. 

HYour personal guarantee of unsurpassed 

customer support and satisfaction. 

CALL 1-800-531-GPIB for.instant access 
 WNATIONALto 100 + man-years of GPIB experience. 

Inquiry 252 
DEC. VM and Rainbow are trademarks of Digital Equipment Corp. IBM PC. PCjr, PC XT and ~ ~~!Te!~!~~~
PC AT are trademarks of International Business Machines. Compaq is a trademark of Compaq 
Corp. UNIX is a trademark of Bell Labs. GPIB~PC2 is a trademark of National Instruments. Austin, Texas 78727 512/250-9119 



Inquiry 198 

Once you choose Lattice, 
our friends will C you through ... 

LATTICE INC.: LATTICE WINDOWS 
CURSES UNIX SCREEN CONTROL L 
C-FOOD SMORGASBORD. dB-C 
COMPATIBLE WITH dBASE II AND 

IBRARY. 
ISAM 

111. . LIFEBOAT ASSOCI
ATES: FLOAT B7 BOB7 SUPPORT 
PACKAGE. HALO GRAPHICS 
PACKAGE. PANEL SCREEN LI
BRARY . . . GREENLEAF SOFT
WARE: THE GREENLEAF C 
FUNCTIONS . . . C SOURCE: 
BASICC C FUNCTIONS FOR BA
SIC USER . . . SOFTCRAFT: 
BTRIEVE ISAM FILE SYSTEM. 
BTRIEVE ISAM NETWORK FILE 
SYSTEM . . . BLAISE COMPUT
ING: TOOLS. TOOLS2. VIEW 
MANAGER SCREEN PACK
AGE . . . MORNING STAR 
SYSTEMS: PROLIBRARY. PRO
SCREEN ... CREATIVE SOLUTI ONS: 

VUMWINDOWS FOR C . . . NO 
ORGANUM: C POWERS PACKS. MATH
EMATICS POWER PACKS, ADVANCED POWER 
PACKS. DATABASE POWER PACKS. TELE
COMMUNICATIONS POWER PACKS W/ 
SOURCE . . . PHACT ASSOCIATES: PHACT 
ISAM LIBRARY. . RAIMA CORPORATION: 

db VISTA DBMS ... PHOENIX:-
PUN 
AL 

MENT . .. 
GRAPHIC 

KB6 . PFIXB6 . . . RELATION
DATABASE SYSTEMS: C
ISAM FILE ACCESS METH
OD ... MINDBANK: V-FILE 
VIRTUAL MEMORY/FILE SYS
TEM . HUNTER & 
READY: VRTX C INTERFACE 
LIBRARY. . . GRAPHIC 
SOFTWARE SYSTEMS: 
GSS DRIVERS. GSS TOOLKIT 
KERNEL SYSTEM . . . OPT
TECH DATA PROCESS
ING: OPT-TECH SORT ... 
ACCUDATA SOFTWARE: 
C-TREE ISAM. C-SORT 
SORT. . TRIO SYSTEMS: 
C-INDEX+ ISAM. 
COMPU CRAFT: c VIEW 
FORMS/WINDOW MANAGE

SCIENTIFIC ENDEAVORS: 
PRESENTATION SCIENTIFIC 

GRAPHICS . . . LEMMA SYSTEMS, 
INC.: C LIBRARY ... ESSENTIAL SOFTWARE, 
INC.: C UTILITY LIBRARY. .. SOFTWARE 
LABS: C UTILITIES PACKAGE ... FAIRCOM: C
tree BY FAIRCOM !SAM WITH SOURCE 

Contact Lattice to learn how we can help your C program development. 

P.O. Box 3072 

LATTICE'~ 
Glen Ellyn, IL 60138 
312/858-7950 
TWX 910-291-2190 

LET 

db VISTA 
Manage Your Data 

Faster and better than ISAMs, file handlers, even end-user 
DBMS's_ POWER like a mainframe DBMS, PRICE like a 

microcomputer utility, PORTABILITY like only C provides. 

• Written in C, under Unix. 
• Minimal data redundancy using the network database 

model. 
• Virtual memory disk accessing. 
• Fast B* -tree indexing method for key files. 
• Multiple key records - any or all data fields may be 

keys. 
* NOW INCLUDES SOURCE CODE AND FULLY PAID 

RUN-TIME LICENSE. 
• Three month extended applications support included. 
• PC-Write word processor/text editor included at no 

charge. 

30-DAY MONEY-BACK GUARANTEE 
db_VIST A versions 
MS-DOS: Lattice $495 

DeSmet 495 
Computer Inn ovations 495 
Aztec 495 

UNIX: Fortune 32:16 495 
Altos 586 495 
HP 9000/200 & 500 495 

db_VISTA Manual 15 

Development Packages 
Lattice C w/db_VISTA 
Lattice Conly 
De Smet C w/db_VI ST A 

$795 
395 
595 

nA , .. ...... 11717 Rainier Avenue South Special REDUCEDllY'I I ~ "'-- Seattle, WA 98178 price through 
C 0 RP 0 RAT I 0 N 206/772-1515 ~! lllJ January Jl-$295 
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the language's functions more com
pletely. which allows most of us to 
more fully use the language without 
having to be wizards that understand 
the inner workings of the Macintosh. 

MISCELLANEOUS FEATURES 
MBASIC 2.0 contains too many other 
improvements to ·mention here. but 
some notable ones follow. 

You can now load in BASIC files 
using the "Open ..." menu selection 
(which gives you the scrolling window 
display known as the Mini-Finder) . 
Because the Mini-Finder has a "Disk" 
button. you can load (without know
ing the names of) files from your 
system's alternate disk drive. 

MBASIC 2 .0 allows you to cut and 
paste pictures between it and an ex
ternal application (MacPaint. for ex
ample). This allows you to draw a pic
ture using MacPaint. then manipulate 
it within an MBASIC 2.0 program. 

You must interrupt a running 
MBASIC 2 .0 program with the Com
mand-period keystroke instead of 
Command-C. This makes MBASIC 2.0 
consistent with other Macintosh ap
plications and frees the Command 
key to be used (as in a terminal-emula
tion program) as a control key. 

The FILE$ function allows a pro
gram to prompt the user for a file
name using either a fill-in-the-blank 
dialog box (as is used by MBASIC 1.0 
itself to get a filename) or the Mini
Finder dialog box mentioned above. 
Both forms let you specify an optional 
prompt string. which allows you to use 
this statement to get something other 
than a filename. 

CLOSING REMARKS 
This product description makes no at
tempt to evaluate the performance of 
MBASIC 2 .0. By the time you read 
this. Microsoft BASIC for the Apple 
Macintosh version 2.0 (called MBASIC 
2.0 in this article) and Apple Com
puter's own Macintosh BASIC should 
be available. We will compare the 
published versions of both BASICs as 
soon as they are available. In any case. 
MBASIC 2.0 is a considerable im
provement over its predecessor. 
Microsoft Macintosh BASIC 1.0. • 
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Parallel port included. Standard - - -------. 
interface for popular printers. 

Five full-length eir:pari.slon slots 
for IBM PC/Xf compatible option 
cards. Harddisltmachlnewith 
640K, real llme clock, three I/O 
ports and display has two 
slots free. 

Small overall dimensions, sturdy _ _ _ 
metal case, designed lnside and out 
with hori2ontal or vertical opera
tion in mind. 

ROM BIOS AND MONITOR bY,...-----.1 
m: Interrupt compatible with 
IBM PC/Xf and more. Ever
ready menu-driven, diagnos
tic monitor debugger.Test 
hardware device by device 
and channel by channel 
Examine registers, alter or 
dump memory, read or write 
tracks and sectors. Even set 
drive tlm!ng. 

256K byte, parity-checked 
RAM on planar board. 
Combo board with one, two 
and three banks of 128K 
bytes each. Real llme clock 
and parallel port also avail
able to give MOK RAM 
total with only one slot used. 

Pop the rugged metal case We modestly consider it the finest personal 
on the newITT XTRA..Personal computer compatible on the market. 
Computer and you'll find 
what thousands of our per
sonal computer users across 

the country have already 
discovered. 

The beauty of the ITT 
XTRA Personal Computer 

flJ~ is definitely more 

than skin deep. 
;ti~~!~~:;:~i~~~n. In fact it runs all the way 
amberorcolor.Three- down to the very last power
position keyboard. Our 
very own, fully- supply winding. 
supportedmMouse. This is one of the most 
cleanly designed, most extraordinarily sim
ple machines to COme along in quite awhile. 

~---- Serial (RS-232) communications port 
built in. Conscle 1/0 may be redlrected 
to this port by switch setting. Menu· 
driven DOS utility (set up) lo con.figure 
this port or redirect printer 1/0 to it. 
Communications program Included. 

;:=::::i~~~--=;;---~

:::...__ _ 

ITI'sown heavy duty, hlghettic:!ency, switchlng power supply 
( ll5 watts continuous service) 
saves weight without compromis
ing support for fully-equipped 
machlnes. 95 to 132 volts or 180 
to 240 volts. 

swttch controls allow conscle 1/0 
redirection to serial port - use 
whatever ASCII terminal you want 
Enable/disable power-on 
memory test for laster starts on 
large machines. Enable/disable 
screen-saving b lanking when 
left Idle. 

n oppy disk controller on 
planar. Saves a slot. 

__Space-saving hall-height 
disk drives. 

An example.Where IBM has BIOS sup
port routines for its BASIC we have a ROM 
monitor and diagnostics utility that's always 
available, provides direct disk access and 
isolates problems right down to the chip 
level. 

It's a finely crafted, expertly engineered 
machine that's predictable, reliable and a 

pleasure to use. ITT
We've taken great 

pains to provide all 
the right guts. 

We leave all the 
glory to you. PERSONAL COMPUTERS 
IBM PC and X'f are registered trademarks ot tntemalionat Business Machines. 

HELPING AMERICA WORK SMART. 

For m ore information. or the location of your nearest !IT authrnized deale1: call 1-800-321-9872. 

ii::1 1084. ITT lnlorrnal!on Sr-stems 
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PC NETWORK 

BUY HARDWARE AND SOFTWARE AT WHOLESALE +8°/o, 

AND GET 14-28 DAY SOFTWARE RENTALSt ... 
In just the last few months, The NETWORK Listed below are just a few of the over 20,000 products avail
has saved its members more than $18,000,000 able at our EVERYDAY LOW PRICES! All software below is 
and processed over 45,000 orders. priced in IBM-PC format. 

The nation's largest corporations depend on 
PC NETWORK! 
On our corporate roster are some of the nation's largest 

financial industrial and professional concerns tnctudlng some 
of the most Important names In the computer Industry: 

AT&T Harvard University 
Barclays Bank Hewlett Packard 

Bell & Howell Hughes Aircraft 

Citibank IBM 

Columbia University ITT 

Data Genera/ Kodak 

Farm Bureau Insurance 
 Mutt/mate
Frontier Airlines Standard Oil of Ohio 
General Mills University of Chicago 
Gillette Veteran·s Administration 

plus thousands of satisfied consulting firms. small busi
nesses. user groups. municipa lities. government agencies 
and valuewise individuals ACROSS THE NATION! Their 
buyers know that purchasing or renting from PC NETWORK 
saves them time. money and troub le. They also count on us 
for product evaluation. professional consultation and the 
broadest spectrum of products and brands around. 

CALL TOLL FREE 
1-800-621-S-A-V-E 

N~wHo I 
Hou1/1D4r, 

'S 
In Illinois call (312) 280-0002 


Your Membership Validation Number: 8315 

You can validate your membership number and, if you 

wish, place your first money-saving order over the 


:\. phone by using your VISA, MASTERCARD or 

tAMERICAN EXPRESS. Our knowledgeable service 
consultanlsareon duty Mon.-Fri. 7:30AM to9 PM, SAT. ~..I 
9AM to 7 PM CST. 

PERSONAL COMPUTER NETWORK , '~ 
~ 320 West Ohio , '"" 

Chicago, Illinois 60610 -........_,.1 
Call now . •• Join the PC NETWORK and start sav ing today! 

PC NETWORK• MEMBERSHIP APPLICATION 
YES! Please enroll meas a member in the PC NETWORK'" and rush my 
calalog fealuring lhousands of compuler producls. all a ljusl 8 % above 
DEALER WHOLESALE PRICES. I will also periodically receive "THE PRINT
OUT", a special up-dale on merchandise at prices BELOWevenlhose in my 
wholesale catalog. and all the other exclusive, money~saving se1vices 
available lo Members. 315 C::::J 
I am under no obligalion to buy anylhing. My complete salisfaclion is 
guaranleed. Please check(...-) all boxes lhatapply: 

Basic Membership Special V.l.P. Membership" 
0 One-year membership tor $8 0 One-yearmembershipfor$15 
0 Two-year membership for 0 T we-year membership for $25 

S15(SAVES1) (SAVE$5) 
O Business Soflware Renlal 0 BOTH Business and Game 

Library tor $25 add'I. per Soflware Renlal Libraries for $30 
year-wilh 14 day renlals add'I per year-with 28 day rentals 

0 Games Soflware Rental "VIP members receive advance notice 
Library for S10 add'I per year on limited quantily merchandise specials 

D Bin my credil card 0 VISA 0 Mas1erCard 0 American Express 

=~~~: [I I I I I I I I I I I I I I I I 
El<p._________ 

mo. year 

0 Check or money order enclosed for S ------
Name _______________________ _ 

Address _________ _ _______ Apt. No. ____ 

Cily ___________ Slale _______ Zip ____ 

GAMES & EDUCATIONAL SOFTWARE 
(Please add S1 shipping and handling I or each title ordered tr om below.) 

Wholesale Wholesale 
Avant-GardeA1r Traffte Controller s 16.50· Sierra On-Line F1ogger s 21.00· 
Bluebush Chess (Your TouglieSI Opponent} 34.00" Sierra On·Llne Crossffre 18.00" 
Broderbund Lode Runner 19.75" Subloglc N1ghr Mrss1on Pinball 24.00" 
CBS Go1e11-Bt1d9e Macie Ea sy 48.00" Spinnaker Alphabet Zoo 11.00· 
CBS Maste1ing the SAT 8too· Spinnaker Della Dr awing 29.00" 
Epyx Temple of Apsha1 21.97" Spinnaker FaceMaker 20.00· 
lnlocom Zork 1 or W1/ness 21.50" Spinnaker l ·ley D1dcJie Diddle 11.00· 
lnlocom Oeadnne. or Suspended 21.00· Spinnaker KmderComp 17.00" 
Microsoft F11ghl Simulator 27.00" Spinnaker Rhymes & Rtddles 17.00" 
Orion JBird (QBert Look A'1ke) 22.00· Spinnaker Srory Machine 20.00" 
Scarborough Masler/ype 21.00· Spinnaker Mo5' Ama~mg Thrng 23.00" 
Screenplay Asylum (works 1111fh mono card too) 15.50" Virtual Comblnatlcs Aiicro Cookbook 21.00" 

BUSINESS SOFTWARE 
ATIHowlouse Mut.rimate (Please add $2.50 shlpt~~.g~~ handlln~1~,ro~r:::~~=s~,~~rom below.) 23o.oo· 

ATIHow1o use Mic1osof/ Wotd 42.oo· MlcrosoftCCompi/er 5275.oo· 
ATIHow 10 use Lotus 1-2·3 42.00" Mfcrosolt Word w 1t11 Mouse- La/es/ Versjo/I 255.oo· 

• Ashton-Tate DBase /// 347.50" Mlcrosolt Mull1p1an 105.oo· 
• 	 Ashton-Tate F1amewo1k 347.50• Monogram Dol.lars & Sense CALL 

Ashton·Tate Friday 1 158.00" • MultlmateMu!t1ma1e (Latest Ve1st0n) 240.00" 
Central Point Copy// PC 23.00" Oasis rhe Word Plus 90.00" 

g~~~~1~~~~~~~i~~~~1~u~~~~ga~rizer ~~:~z: ~ra1n:~~i1:~~(~~~~W~A~':),NJE~~vAP Team Mgr ;:~..~g:ea. 
Olgltal Research CP M 86 33.00" RosesoftProlley Vetsion 3 74.oo· 
Digital Research DR Logo 57.00" Ryan McFarland RM COBOL (Dev Sys,em J 570.00" 
Olgl!al Research PU/ Compiler . 399.00" SamnaSamnalllW01dP10cesso1 325.00" 
Olgltal Research Concunent CPIM-Wmdows 90.00" SatellteSoltwate WordPe11ecr 225.00" 
Funk Software Sideways 36.00" Soltcrart Fancy Fonts 125.00" Harvard Harvard PtOJeC t Manager 215.00" Sottstyle SET .f X 35.00" 

• 	 Haye sSma11con 1ll - NcwVrtODEmulator 68.00" SottwarePublshlngPFS File 12.00· 
Human Edge Tl"ie MalliJ9ement Edge 145.00" Software Publishing PFS. Report 64.00" 
Human Edge The Sales Edge 145.00" Software Publlshlng PFS Wflle 72.00" 
Lattice C Compiler 270.00" Software Publlshlng PFS G1aph 72.00" 

• 	 Lotus Development Lot11s 1.2 .3 270.00" TCS rota/Ledger 440.00" 
Lotus Development Symphony CALL Verbatim Desk 0 11ve Anatyze1 25.oo· 

HARDWARE 
(Please add shipping and handling charges found In llallcs next to price.) 


COMPLETE SYSTEMS MULTIFUNCTION CARDS 

Apple MacmtoshBaseSys /em St ,,SaO.OO• (34 12) Apparat 256KMemoryBoardw1m OK S 67.oo: (250) 
~pl~~~'/r~ l~tt· (18 58} APJ:~:Js~;nbo II w set par.game 123.00 (250)1
~~~~~~1g~:.::~:::::,:::' mt m~~i{~~;w~:7~'~Jt ~~gg'.. mg! 
1aM Pcs"''"' sys/em 1 osoo1 1,s20.so· 1Jsooi .. 0RcH10 aLossoM w1••K 2os.oo· 12 soi 

..,. ia~~~~~~~~e:;;~Por11Moni1or164K t ,sa1.4o· (3 .i 16J ~n~~;=~~~~~~o~J~r1;~rPa1 1 
2 OSO OfOC~Sf..'f Crock:Sottware'Net Slot 

• IBM PC P1olesS1onal Hatd Disk (XTJ 2, 146.40" (46 36) Ouadram lmp1oved Ouadboard w,OK 199.00" (2 50J 
(1 DSOD!FOCllOMB Hard Q,slf1256KJ Tecmar Cap/am Mut1t1unc1ton Ca1d 0 K 195.oo· r2 50J 

IBM PC1AT All Conlrgs CALL 
.. Sayno MBC 550 '·LowesrCos1Compatib1e" 620.oo· 113 39) 
.. Tava PCComplete/BMCompallble 1,375.oo· (29 70) PRINTERS 

Amdek 5025 (NEW.') 25CPS LO ''° 4BJ(64KfCo/or or Mono CaFdt2 dtives) 	 5 525.oo· 
wl2K Butter Texas Instruments Profess1ona1 CALL 

C. ltoh F10/40 Srarwuter 40 CPS LO 875.00" (18 90J 
C. Uoh ProwMer8510AP 285.oo· (6 16)

DISK DRIVES & CONTROLLERS • Epson RX·80 220.00· (4 75) 
MMI 3"' 10MBLowPowe1 Wmc11ester S 665.00" I t<l 36J ._ Epson FX·80 370.00" (7 99) 

.. EpsonFX-100 525.00" (11 34).:.,~{~':J r~~~agi~kec~~~~~·:, 92.00" (2 50) 
Epson LOr500 CALL

• Maynard WS. / IOMBl11lemal Hard O,sk n 0.00" (18 15 } Epson IBM-IO·EPSON Pata/le/ Cable 21.00" (I 00)
with Sandstar Mulf1 Func/t0n Card NEC 203020CPS LO Pata/le/ 625.00" (13 50)

• Maynard WS-2 same as WS-1 bu/ w11h 930.00" (20 30) • 	 NEC 2050 20CPS Le iter OuaMy Printer 625.00" (13 ::JJJ
SandSlar Floppy Conlrotler (u. :es l slot) NEC 353033CPS LO Parallel 1.185.00" (31 54) 

• 	 NEC 3550 33CPS Leier Qualify P11n/er 1,260.00" (27 22) .. ~:x=:;,~~'tfiif~~;,0E5b56D~::e0µil, ~~~:~z: ~~;gJ NEC 8850 55CPS LO New Model 1,650.00" (35 64)
PC Network Hall He1ghr Drive Paits 200.00· (4 32) IBM Version 

Our Volume Leis us Import These Name • 	 OkldalaML84P200CPS 132Col 620.00" '13 40)
Brand Drives Orectly f10m /he Source • 	 Okldata Mf.92P 160CPS80Co1Pnnler 350.00" 0 56)
rhey are the Qure/e s/. most reliable • 	 Okldata ML93P 160CPS Wr<Je Platen 550.00' ( 11 88) 

• 	 Okldata 2·110P Pacemaker 350CPS 1,640.00" (35 42) a~;:.~e~:;[~;,~~g~go DrtVe Pair 350.00" ( 7 00) Okldata IBM-to·Ol<1da1a Pa1a!Jel Caole 20.75" (1 00)
(same as used on IBM Portable) Qume Spmlf 11 45 '15CPS Letrer Quality 1.155.00 (24 00) 

• 	 Tandon TM 100-2FultHe1gl!IDSOOOM e 143.00" (3 09) Qume Spun/ J 1 90 90CPS Lefler Oua/lly CALL 
• Tandon 10MB Infernal Wmches/er 675.00' ( 14 80) New, Fastest Da1sywhee1 Our1 

WI/BM Cont101Jer Oume IBM Cable and Interlace fteQwred) 72.00" fl OOJ 
• Tallg rass 20MB E11tema1 Haid Disk 2,150.00· (46 4JJ • 	 Star Mlcronlcs Gemrm /OX 120CPS 225.00" (4 86) 

with rape Backup w. Trac tor EpsonGrapn1cs Comj:)afible 
• Sl•r Mlcronlca Gemm 15X /OX Features 325.00" (7 20) 

w/132Col 
• StarMlcronlcs Po.~etType IBCPS 300.00" (6 48) 

28.80" (I OOJ LO Chabto Code Compal1ble 
3.20" fl OD) Texas Instruments 855 OP:LO wtTraclor 716.00" (15 50)

27.00" (I 00) Toshiba P- 1340 80 COi Vetsion ol P. /351 696.00" (15 03) 
Toshiba P-1351 160 IOO CPS D1af t1LO 1.200.00· (25 92) 

MODEMS LO Pnnter 
AnchotMa1k XII LOWEST PRfCE 1200BPS S 230.00" (5 OD) 


HAYES COMPATIBLE EXTERNAL MODEM1 
 VIDEO CARDS 
HayesSmar/modem300 180.00" (360 } • Eagle Monochrome Display Card 160.00" <2 50) 

Hercules Color Card w Pa1a lle1 Po1rHal~!J~~,~~~ ~~~,~~/fl new 366.90" (2 50) 	 CALL 
• Hercules Monochrome G<aph«:s Cards 298.00 12.50)

RlxonR212A S1andA/one 1200PBS 335.00" (8 50) • Paradise New Modular MuJhd1splay Card 255.00" (2 50)
U.S. Robotics Password(Compacr 290.00" (6 50) Persyst Bob Catd u111a """'rs'. Res Co101 365.00" (2 ;,{))

1200BPS Exte1nal) 
a.f:d~a";A~~(?'~2a~de'.Do'a1 170.00" (2 50) 

MONITORS STB G1apt11x Plus II NE W' 295.oo· (2 50! 
Amdek Video 300G Compos11e G1een s 110.00" (300) (s1muf/aneous Mono Graphics & Color) 
Amdek Video JOOA Composile Amber 120.00· (3 00; 
Amdek Video 31 0AIBM Ty peAmbe1 130.00" (3 00) ACCESSORIES ANO SUPPLIES 
Amdek Co/01 300 !NEW') Composite 215 .00" {4 64) • BrandNameDSODOlskettes S 16.oo· (I OOJ 
Amdek Color 500 (NEW') 320.00" (6 9 I J Gua1an1eed lor Llfel' Not Gene11c 

Compos1te1RGBtVCR Curtiss PC Pedestal/I 36.oo· t2 50) 
Amdek Co/01600 (NEWI) High Res RGB 395.oo· (8 53J • Keytronlc KB5 I 51 DeluJte IBM Keyboard 170.00 (4 00)
Amdek Color 700(NEW') Ullra High Re s 455.00" (9 83) PC Network Rep lacement 130 Watt IBM.PC 165.oo· (3 56; 
Amdek Color 71 0 (NEW') 700 w.'Non 485.00" ( 10 J8) Power Supply-Gives your PC (Old or New) /he same 

Glare/Leng Phosp/101 capac1ry as an XT Good for add in tape dmes (w1/flOUI need 
A"lncelonHX- /2 RGB Mornfor CALL for a piggyback uml) and large capacity disk dffves 
Princeton MAX-12 IGB Mono CALL WP Printer Paper 2600 St>eets 11.00· rio 00)
Princeton SR-12 Ullra High Res RGB CALL M'ctofine Per/S (invisible when lorn) 

• 	 Quadram Ouadchrome II NEW ' 370.00" 18 21) 
640x200 RGB wf14" Screen! 
Black Phospl1or Mask/IBM Case 

Taxan 420Super High Res RGB Momtor 380.00" (821 ) 

TBll.an 440Higl1es1ResRGB(720x400) 525.00" (1 134) 


Cwently Available Wo1ksW1/hPe1syst Bob Ca1d 

Zenith ZVM-123 Green High Res 76.00" (2 50) 


Consumet RepoflS Raled Best Buy' J 


Telephone ( )'------------------
Mycompuler(s) is: O IBMPC 0 IBM-XT 0 IBM-AT 0 Apple II 

tRENT BEFORE YOU BUY-Members are eligible to join The NETWORK's Business and Game Software 
Renlal Libraries and evaluale products for a lull 14 (Regular! or 28 (VIP) days lo see ii it meets your 

Signalure _ _ _ ____ ___________ _____ needs. And The NETWORK's rental charges are far less than other sof tware rental services-JUST 20% 
OF THE MEMBER WHOLESALE PRICE. 


(Signalure required loMa\idale membership) 


o Macintosh O Olher_____ ______ _ 

Hardware pr ices highlited by ~ reflect recent major price reductionsCopyrighl © 1984, PC NETWORK. INC. 
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PC NETWORK 

... WITH THESE 15 

UNIQUE BENEFITS 

1 COST + 8% PRICING- The NETWORK purchases millions 

of dollars in merchandise each month. You benefit in receiving 
the lowest price available and all at just 8% above published dealer 
wholesale price. 

2 OUR 500 PAGE WHOLESALE CATALOG - Members 
receive our 500pagewholesale catalog containing over 20,000 

hardware and software products for the IBM PC, APPLE and over 50 
other popular computer systems. THE NETWORK'S CATALOG IS 
THE LARGEST SINGLE COMPILATION OF PERSONAL COM
PUTER PRODUCTS AVAILABLE TODAY. 

3 IN-STOCK INSURED FAST HOME DELIVERY - The NET
WORK maintains a giant multi-million dollar inventory of 

most popular products, allowing us to ship many orders from stock. 
Non-stock items are typically maintained in local warehouses just 
days away from The NETWORK and YOU. We pay all insurance ex· 
penses on your shipment. EMERGENCY OVERNIGHT SERVICE IS 
AVAILABLE ON REQUEST. 

4 10 DAY RETURN POLICV -llyouarenotsatisfied, for any 

5 

reason with any hardware component purchased from The 
NETWORK within 10 days of receipt , we will refund your entire 
purchase (less shipping) with no questions asked . 

MEMBERSHIP SATISFACTION GUARANTEE - If for any 

6 

reason you are not satisfied with your membership within 30 
days, we will refund your dues IN FULL. 

EXPERIENCED CONSULTANTS - The NETWORK hires 
consultants, not order takers, to aid you in product selection. Our 

consulting staff possesses in excess of 150 man years of personal 
computer product experience. We back our consultants with our 
money back guarantee: IF ANY PRODUCT RECOMMENDED BY 
OUR CONSULTING STAFF FAILS TO PERFORM AS PROMISED 
OR IS INCOMPATIBLE WITH YOUR SYSTEM -WE WILL TAKE IT 
BACK AT OUR EXPENSE FOR A 100% REFUND. 

7 FREE TECHNICAL SUPPORT - The NETWORK supports 
every product it sells. Our qualified TECH-SUPPORT staff will 

help you assemble your system, interpret vendor documentation and 
get your software and hardware to work. WE WILL GIVE YOU ALL 
THE HELP YOU NEED, WHEN YOU NEED IT - FREE! 

ta OPTIONAL BUSINESS RENTAL LIBRARY - All members 
can join our BUSINESS RENTAL LIBRARY featuringover1000 

avallable 111/esfor just $25 PER YEAR above the base membership 
fee. This entitles you to rent business software AT JUST 20% of 
the DISCOUNTED PRICE FOR A 14 DAY PERIOD. II you decide to 
keep the software, the entire rentalfee is deducted from the pur
chase price. VIP MEMBERS GET A FULL 28 DAYS for just $30 
above the V.l.P. base fee. This also includes the game library 
privileges for a SS combination savings. 
tgoPTIONAL GAME SOFTWARE RENTAL LIBRARY - The 

Game Rental library is available to members for just $10 PER 
YEAR and permits evaluation (or just en joyment) of any game or 
educational software product as above. 

1 0 SPECIAL SAVINGS BULLETINS - THE PRINTOUT 
The NETWORK seeks every opportunity to save 

money for its members. We buy excess dealer inventories, and store 
bankruptcy closeouts regularly. We then turn around and make this 
merchandise(onlytop quality name brand products) available to our 
members at fantastic savings via THE PRINTOUT, our newsletter and 
savings bulletins. 

11 DISCOUNT BOOK LIBRARY -Working with numerous 
publishers and distributors, The NETWORK has assembled 

a library of over 1000 computer related books and manuals at savings 
of up to 75% from the normal store price. 

12 MEMBERSHIP REFERRAL BONUS - Our most 
valuable source of new members is you! To date almost 40% 

of our members have been referred by word of mouth from other 
satisfied members. For those of you who refer new members, THE 
NETWORK will credit a cash bonustoyouraccount applicabletoany 
future purchase. 

13 CORPORATE ACCOUNT PROGRAM -Almost 50% of 
The NETWORK'S members are corporate buyers and users 

(see opposite page left). The NETWORK can establish open account 
status and assign designated account managers to expedite orders, 
and coordinate multiple location shipments. 

14 QUANTITY DISCOUNTS - For large corporations, clubs 
and repeat or quantity buyers The NETWORK can extend ad· 

ditional single order discounts, when available to us from our 
manufacturers and distributors. 

15 PRICE PROTECTION - The PC Industry is crazy'! Prices 
change not yearly or monthly or even weekly butoftendayby 

day! These changes are sometimes up but are mostly down!!! THE 
NETWORK GUARANTEES THAT IN THE EVENT OF A PRODUCT 
PRICE REDUCTION, BETWEEN THE TIME YOU PLACE YOUR 
ORDER AND THE TIME THE PRODUCT SHIPS YOU WILL ONLY 
PAY THE LOWER AMOUNT!! 
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WHATEVER 
biomedicine, business vouoo
graphics, CAD/CAM. map	 F Fgraphics will find guid
ping and cartography, ance in selecting and Many micro users have 	 ... see computer Graphdefense automation. using the hardware and not yet discovered hoW 	 graphic arts, higher edu- ics '85. It will help you 

software to meet theirmuch more theY can 	 get more done. better, cation. printing andneeds. now as well as inaccomplish with com-	 with computer graphics publishing, scientific 
puter graphics than with- the future. research, statistics, and 	 technology. 
out it. And many who videotechno\ogy.
already use computer COMPUTER lnQuirY 251 
graphics aren't aware of GRAPHICS '85 
hoW much more they can 	 L F l WANT TO KNOW MORE • 
accomplish with it. from April '\4-'\8, '\985, for all these people, 	 F 

1- [; ;,;;;; ~,;;-,;. ,;.;;,;,;; - - c;i;;;;"'";;-,;.,-;-1Computer Graphics '85 the National Computer 
will fill the oa11as conGraphics Association is information on the computer NCGA \ 

pleased to present what's vention Center with a 1 Graphic.s '85 conference and Dept . HC I 
7-acre exposition featur Exposition. Suite 601new-at computer 	 0 I <'nnouttend, bot would lik• 8401 Mlington Bl"!. Iing more than 200 lead

Graphics '85 . 	 to receive information about the Fairfax. VA 22031ing vendors of computer Computer Graphics '85 
graphics hardware, soft National Computer Graphics will help those who have 	 Assocaition. (703) 698-9600 
ware, systems and sersvstems get more out of 
vices. At the same time, them. Users will not only 
more than 200 computer \earn hoW to do better 
graphics experts will lead I Name what they're already 
more than 70 tutorialsdoing. but also hoW to 	 \ Company 

do more kinds of things 	 and technical sessions for I --------- --------- 
professionals who use, or 1 Address State Zipwith the systems they 
should use, computer 	 --------- already have. 	 I Ciiy

Those who have not 	 graphics technology in -- 
animation, architecture, 
yet begun to explore the 

world of computer 



CONDUCTED BY GREGG WILLIAMS AND Ros MOORE 

THE APPLE STORY 

PART 2: MORE HISTORY 
AND THE APPLE III 

An interview 
with Steve Wozniak 

Last month. Steve talked about his back
ground. the evolution of the Apple I 
and II. and the early days of the com

pany. In this part. the conversation switches 
to various aspects of the Apple II design. later 
personal history. and Steve's thoughts about 
the personal computing industry. 

SWEET·16 
BYTE: One of the more interesting things in 
the Apple II ROM was your l 6-bit pseudo
machine called "Sweet-I 6:· How did you come 
up with that? 
WOZNIAK: While I was writing my 
BASIC. I had been thinking about 
ways to save code. There were several 
places where I had to handle I 6-bit 
pointers with an 8-bit processor. and 
that was pretty awkward. 

So I decided to write a little 
emulator and implement a 16-bit 
machine that could interpret pseudo
codes and implement registers 0 to 
15 in the 6502 base page. It ran about 
30 times as slow as 6502 assembly 
language. but it saved tons of code 
every time I used it in a program. 

BYTE: Did you actually use it in your In
teger BASIC? 
WOZNIAK: No. I never had the time to 
reimplement the BASIC to use it. But 
I did use it in later years to write 
things like BASIC renumbering rou
tines totally in Sweet-16. It was easy 
to mix Sweet-16 code with assembly 
language. 

BYTE: Isn't Sweet-16 still used in Apple 
DOS and ProDOS editor/assemblers? 
WOZNIAK: Yes. it's used in EDASM lthe 
Apple 1bol Kit 6 502 editor/assembler!. 
mostly in the editor portion. Randy 
Wigginton wrote EDASM. He's worked 
here since before we even had a com

pany. Lately he's written the Macin
tosh word processor-MacWrite. He's 
done a lot for the company, and he's 
used Sweet-16 in several things he's 
done. 

THE DISK DRIVE 
BYTE: Can you tell us a little about how you 
came up with the Apple I I disk drive and how 
you ended up picking your form of group
coded recording? 
WOZNIAK: The disk design was my 
most incredible experience at Apple 
and the finest job I did. I never really 
knew what a disk controller was or 
what it had to do. But at Hewlett
Packard I had looked through a 
Shugart manual to see what signals 
were used and what they did. There 
were signals to make the head step in 
and out and signals to cause magnetic 
flux changes. It was similar to audio 
recording. and I knew about that. It 
was like a signal on a tape where you 
write it and then you read it back. So 
I figured out a simple little circuit to 
write signals at changing rates and 
read them back. I didn't know how 
disk controllers worked. so I assumed 
that I was doing something totally dif
ferent. Maybe it wasn't as efficient. 
but at least I could write some data 
and read it back. 

Well. Mike Markkula was annoyed 
because the cassette tape was too 

·slow. He had a favorite checkbook 
program. and it took two minutes to 
read in the program and another two 

(continued) 

Gregg Williams is a senior technical editor at 
BYTE. Rob Moore is a hardware designer and 
frequent contributor to BYTE. They can be 
contacted at POB 372. Hancock. NH 
03449. 
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WOZNIAK INTERVIEW 


'Hobbyists are a tiny 
part of our market, 
but they' re faithful 
to the company.' 

minutes to read in his check files. He 
was complaining about this at a staff 
meeting. and I mentioned that I had 
this clever little five-chip circuit that 
could read and write a floppy disk. At 
the time. all the existing floppy-disk 
controllers were 40 or 50 chips. so I 
knew there must be something impor
tant that I wasn't doing. 

I went off and tried to figure out 
what it was that I wasn't doing. One 
of our technicians had a North Star 
system. so I looked through their 
manuals. I read their schematics and 
figured out what every chip did. And 
I looked through their listings until I 
understood exactly what they were 
doing. 

I was doing a lot more. I didn't even 
have to look at the sector holes. so 
I could use any disk drive. any floppy 
disk in the world. It was then that I 
new I had a really clever design. 

The next week was Christmas vaca
tion. Randy Wigginton and I spent the 
entire week. including the holidays. 
trying to get this disk reading and 
writing with a very simple operating 
system. We did the bottom levels of 
an operating system in that week. You 
could type R (for "read") followed by 
a program name like STARTREK. and 
it would load STARTREK into memdry. 

We were highly motivated because. 
at the end of the week. a show called 
the CES !Consumer Electronics Show! 
was starting in Las Vegas. and we 
wanted to go. 

We worked all night the day before 
we had to show it !the disk drivel at 
CES. At about six in the morning it 
was ready to demonstrate. Randy 
thought we ought to back it up. so we 
copied the disk. track by track. When 
we were all done. he looked down at 
them in his hands and said. "'Oh. no! 
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I wrote on the wrong one!" We 
managed to recover it and actually 
demonstrated it at CES. 

BYTE: Had you been exposed to group-code 
recording before. or did you invent yours 
independently? 
WOZNIAK: The first . version of the 
floppy-disk routines did not have 
group coding. I had followed the 
Shugart manual. which showed that 
you had alternate clock bits and data 
bits. so every other bit was wasted. I 
couldn't understand why it was nec
essary. but I started that way. 

Then I came up with this idea to use 
coded recording. I knew the technical 
rule was that you could only have one 
or two zeros in a row. You could have 
either 4 or 8 microseconds between 
flux transitions. I didn't really know 
what group-coded recording was; I 
just knew that I could fit 13 sectors on 
a disk instead of 10. I had to write a 
program to take bytes off the disk. 
convert them to 5-bit chunks. and re
assemble them into 8-bit data bytes. 

It was a difficult routine to write. It 
was about a 20-hour job. and rd work 
through the day for l 0 or 12 hours 
and I wouldn't quite get there. The 
next day rd come back and find out 
that I was starting exactly where I had 
the day before. This went on for 
almost a month. I was not quite get
ting the routines. and we were getting 
within a month of shipping the disk 
drives. Finally I stayed up all night until 
I got all five routines that had to work 
together done. So we were able to 
ship it the first time with the group
coded recording in place. Later. we 
changed the encoding method and 
stepped up to 16 sectors. That was 
DOS 3.3. 

BYTE: The Macintosh uses a custom chip 
called the !WM-Integrated Waz. Machine
that does the same sort of recording. Can you 
tell us anything about that? 
WOZNIAK: My design was basically a 
little sequencer. or state machine. It 
used a PROM and a latch and cycled 
through various states depending on 
the input data coming off the floppy 
disk. The !WM takes that design and 
adds other features like the ability to 
go twice as fast-it can also do IBM 

format. double-density recordings. 

BYTE: It sounds like a fascinating part. Do 
you think we'll see Apple II owners benefit 
fram it in any way? 
WOZNIAK: Well. it's our standard disk 
controller now. and it's cheaper than 
the older design. It's used in the 
Apple Ile. 

·BYTE: Could you use it to get higher-density 
recording on an Apple II 5lfii-inch disk? 
WOZNIAK: No. because the disk drives 
themselves aren't certified for double
density recording. You need heads 
with the proper gap. and they're more 
expensive. 

BYTE: You're a former hobbyist. Could a 
hobbyist buy one of these chips and a spec 
sheet and start playing with it? 
WOZNIAK: I don't think Apple would 
give out the spec sheet. I totally dis
agree with that policy because I'm 
very respectful to the hobbyists. 
They're a tiny part of our market. but 
they're loyal supporters and faithful 
people to the company. If they had a 
spec sheet. they could start playing 
with it and figure out a lot more in
credible things that we never planned 
it to be used for-even using it as a 
communications channel from Apple 
to Apple. Macintosh to Macintosh. 
There are a lot of great tricks you 
could do with that little part. It's a 
beautiful random l/O device that has 
too many things that have not been 
taken anywhere. 

PERSONAL DETAILS 
BYTE: In I 981 you were in a plane crash 
and you left Apple for a while shortly after 
that. How long did it take you to recover from 
the accident? 
WOZNIAK: That was in February 1981. 
For about five weeks I had a type of 
amnesia that prevents you from form
ing any new long-term memories. 
After I recovered people would show 
me pictures of myself in the hospital. 
playing games with my computer with 
my face all battered up. They would 
tell me stories of how I tried to sneak 
out of the hospital to visit my wife. 
Candy, or how I went to parties and 
rode my motorcycle I didn't remem

[continued) 



---

THE SHOOP-PROOF DISK. 


Vault Corporation, producer of the advanced Prolok '" 
and Telelok ™ security disk technology, introduces Filelok:" 
the inexpensive, effective means of protecting confidential 
data files from unauthorized access and duplication. Now you 
can instantly protect all kinds of sensitive information, includ· 
ing word processing, spread sheets and graphics, as easily as 
saving a file. 

filelok data security disks provide file-by-file security 
selection, protected back-up copies, optional passwords, and 
hard disk compatibility. It works with virtually all PC® I MS· 
DOS® software. including the popular Lotus® 1-2·3~ dBase II® 
and III~ and WordStar.® All this comes on a U.5.-made 5'1•· 
inch. double side/ double density disk of the highest quality. 
With reinforced hub and lifetime warranty. Certified 100% 
error-free. The same kind of high performance disks you 
require every working day with one important difference
they're protected. 

Filelok's genius is its simplicity of use coupled with an ex· 
tremely high level of protection. It looks like an unprotected 
disk and works like an unprotected disk. Simply tell the com
puter which file(s) to protect and on which disk drive they're 
located. Instructions can be as simple as B:FL A: (applications 
software). 

_ ........ I L ') 0 I" 


Filelok eliminates the need for expensive add-on hard
ware. All the technology is on the disk itself. Filelok disks are 
marked with unique physical "fingerprints." And no two are 
alike. A precise description of the print is encoded on each 
disk. Prints and descriptions are compared whenever a pro· 
tected file is accessed and an exact match must occur before 
any decrypted data is released. Protected back-ups are easily 
made. However. to read them the original Filelok disk must be 
present in the system. Unauthorized copies having a different 
or non-existent fingerprint yield only encrypted-and use
less-data. 

For the Filelok dealer nearest you, 

call 1·800-445-0193. 

In California, call 1-800-821-8638. 

We're adding dealers as quickly 

as possible but if you can't find 

one nearby, simply call either 

of the numbers above. Or write 

Vault Corporation. 2649 Townsgate 

Road. Suite 500. Westlake Village. CA 
 "&1u1•r 
91361. And do it now. Because some 1'~ .. 
people are more nosy than you think. CORPORATION 

FILELOH. 

DRTR SECURITY. RIGHT OH THE DISK. 

Copyright © 1984 Vault Corporation. Filelok. Prolok and Telelok are trademarks of Vault Corporation. PC-DOS is a trademark of International Business 
Machines Corporation. MS-DOS is a trademark of Microsoft Corporation. Lotus and 1-2-3 are trademarks of Lotus Development Corporation. dBase II and 
III are trademarks of Ashton-Tate. WordStar i;; a trademark of MicroPro International Corporation. Dealer inquiries welcomed. 
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WOZNIAK INTERVIEW 


ber any of that. I had all of my old WOZNIAK: I was going under an as
memories. but I'd forget new things sumed name-Rocky Clark-so they 
from one day to the next. Finally I didn't know who I was. I took com
came out of it one night. but I never puter science courses. economics. 
got those memories back. statistics. and a few other courses. 

My computer science courses were 
BYTE: Whlj did ljOU leave Apple? 

interesting. but I have to criticize them 
WOZNIAK: We had a hundred engi

a little because they taught only 
neers at that point. and I was no 

specific problems with specific solu
longer really important to the com

tions. You spent your time memoriz
pany. I didn't want to be a manager; 

ing standard problems and solutions 
I was just an engineer. and I wasn't and then tried to recognize variations 
really needed there. But I didn't feel 

of them in the tests. You weren't sup
comfortable going to Steve Jobs or 

posed to explore new avenues or try
Mike Markkula and saying I wanted to things that nobody else was doing.
take off. The plane crash was a good You were only supposed to learn the 
excuse. After five weeks of amnesia. proper answer. They thought that you 
I simply didn't go back. I decided that could be trained to know all the prob
if I was going to take a year off I might 

lems and the standard solutions. 
as well finish college. It was the hard

Once you learned them all. you could 
est year of my life. 

solve them. It was wrong because 
BYTE: We' ve heard that !JOU went to UC they weren't really teaching you to 
Berkelelj and had some run-ins with IJOUr in solve problems-they taught you to 
structors. Could !JOU tell us about that? identify them. 

If you think all 

port expanders are equal... 


HERE'S THE SWITCH!,·, 

No more scraps to see who gets to use the printer 

first. No more tangles with cables everytime you 
want to connect to peripherals. No more jostling 

heavy equipment around the office. 

WOULDN'T YOU RATHER SWITCH 
THAN FIGHT? 

Portal allows you to quickly and easily 
introduce a comprehensive switching 

system that will handle terminals, 
printers, modems, CPUs and other 

RS232 compatible devices. Up to 32 
ports can handle 16 simultaneous 

connections. 
SAVING TIME AND MONEY

NOW THAT'S A SWITCH 

Pa-
ENFIN 

Portal gives you network capabilities at a 
fraction of the cost. With features such as hunt 

group (acts much like a multi-line telephone that 
will ensure the user gets through to an open mode) 
and wait queues that will automatically notify user 
once the requested peripheral is available. There's 
more good news and features. Call or write today 

for complete details. RT.--liL 150 Metcalfe St. 
Suite 1028 , Ottawa 

Ontario K2P 1P1 
RESOURCES INC. 613-230-1759 

My economics course was interest
ing also. We had a socialist TA !teach
ing assistant! who taught us that com
panies made money by cheating the 
consumer. All the kids in the class 
thought that companies would make 
a lot of profit if they could figure out 
a way to cut the costs of a product 
down. to make it cheap and screw the 
consumer. 

I contrast that with the way we did 
things at Apple. Every product design 
decision was based on what con 
sumers wanted. what would compete 
the best. what they would buy. We 
tried to do what customers wanted. 
in our best judgment. and give them 
high-quality products. 

So I would stand up in class and 
argue about what the TA was saying. 
After a while he started telling me to 
shut up. or that he would kick me out 
if I interrupted him again. Apple was 
the greatest business success in 
history, but I couldn't tell him who I 
was. 

BYTE: So you came back to Apple after 
about a ljear. What would you say is the most 
important thing that tjou've worked on since 
you came back? 
WOZNIAK: There isn't too much. When 
I came back I started getting a little 
bit involved with this division's man
agement. but it was unofficial. Official
ly I took the title of Engineer. Mostly. 
I've stayed involved with the Apple II 
because that's where I've got the most 
to offer. 

Because I'm a founder at Apple. I 
could take almost any role I want. but 
I've tried to avoid the newest. most 
far-reaching projects because there 
are other capable people to do them. 
I try to stick to small projects where 
I can sit down and handle them my
self. 

CURRENT WORK 
BYTE: Do you have anljthing interesting 
going on now? 
WOZNIAK: There are not many in
dividual projects in this whole busi
ness. The floppy disk may have been 
the last one for Apple. I have got a few 
projects that I'm working on now. but 
they're not all going at once. 
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The language Fifth is one of them. 
but I haven't written it yet. I'd like to 
combine the best features of BASIC. 
FORTH. and Pascal. and leave out the 
worst ones. You could have the formal 
structures of Pascal. the immediate
ness of BASIC. and the extensibility 
of FORTH. In FORTH or Logo. new 
words become part of the language. 
and you can use them immediately. 
It's really helpful for debugging. In 
Macintosh Pascal. you can define a 
procedure and run it immediately. I 
also want some level of globalness. 
like BASIC. I don't want to always have 
to declare a variable before I can use 
it. I like variables with scope. but I'd 
like undeclared variables to be total
ly global. 

Another project is an operating sys
tem. like the one on the Macintosh. 
only a bit different and a lot more 
relational. 

I also have a hardware project that 
rd like to do. a personal computer 
based around consumer video 
sources like TVs. videotapes. and 
videodiscs. It would switch them 
around. synchronize them. and mix 
them. sort of like a little home editing 
studio. I think it's possible because 
memories are getting so cheap. You 
could hold a frame from each of your 
video sources in memory and let the 
software accommodate the sync 
variations. There are a lot of new chips 
available that do NTSC modulation 
and demodulation. so there ought to 
be a minimal chip solution. 

My main interest is still the Apple 
II-the home computer we started 
with. I'd like to see Apple do more 
with speech. There are some really in
expensive speech chips now. and 
that's the way the rest of the personal 
computer world is heading. I think 
we've been deficient in that area. 

SPECULATIONS 
BYTE: Are you thinking about using the new 
65816 processor for anything? 
WOZNIAK: We're thinking about it and 
doing some R&D with it. but I don't 
know if we'll use it. Anything we do 
has to be compatible with the Apple 
11. 	 lf we found out that the 65816 

(continued) 

TOUGH LOCAL NET\\ORK PROBLEM= 
"How can our department get our six computers and three 


printers to work together effi ciently? We also want to 

be able to access outside data services and our 


future company LAN." 


SIMPLE NE'IWORK SOWTION= NetCommander 
NetCommander is a smart, small Local 

Area Network manager. .It lets you 1ink 
from four to 40 computers and peripherals 

in any mix of models and makes. A 50K buffer 
(expandable to 250K) makes sure that productivity 

is high - keeping fewer printers humming - while 
computer and PC users do their thing, without waiting 

for a printer, modem, or shared disk. Those devices can be 
specified with names defin ed by users - and allocated on the 

basis of availability and capability. And NetCommander handles 
multiple protocols and different baud rates simultaneously 

without modifications to hardware or software. It will also ti e into your 
company's LAN. The latest in a family of products in use since 1979, 

NetCommander is a smart, small, eff icient network manager. 

For more information, call or write: 

NetCommander 
Digital Products Inc. •The Simple Network Solution Company 

600 Pleasant Street• Wat ertown , MA• 02172 

(617) 924-1680 •Outside Mass., rnll 1-800-243-2333 


,-l11d check out our '30-day trial e11a lualio11 . 


Free CatalogJ

Your 80-pageguide to computer supplies and 

accessories-including complete 
newproduct descriptions. 

Packed wilh over 1600 productsfoc microcompulers, minicomputers, 

and word processors - many available nowhere else. 


Big special section devoted to newsupplies and accessories. 

• 	 Comprehensive product descriptions - including more than 475 
full-color photos - clearly explain features and benefits. 

• 	 Easy-to-use cross reference guides to magnetic media, ribbons, 

and more-along with the industry's most complete cable guide. 


• 	 Helpful suggestions and tips, ranging from fle xible disk 

care to proper ribbon selection to useful application ideas. 


Phone tollfree 1-800-547-5444 
h Cal ifornia, call 1-800-547-544Z 

,.r . --------,
1nmau Phone tollfree 1-800-547-5444* or sendcoupon today. 

I 
I lnmacCatalog Oepl. NAME 

2465Augustine Drive COMPANY 
Sanla Clara, CA 95054 

_AOO~~-~~~~~~~~~~~~~~~~~~ ~ I 
Please rush my tree copy ol CITY 
the lnmacCatalog. I under

STATE ZIP PHONEstand there is no obligation 
whatsoever. ·1n California. call 1-800-547-544ZI 	 I 
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THE SPREADSHEET 


In late 1982. A.P.P.L.E.. a national Apple 
users group. offered an astounding value 

to its members. For $22.50. A.PP.LE. 
members could purchase a fully functional Visi
Calc-like spreadsheet proaram called "THE 
Spreadsheet:· At the tin arious versions of 
VisiCalc and other poputar spreadsheet pro
grams were selling for between $200 and 
$300. THE Spreadsheet offered most of the 
features found in VisiCalc and added a few of 
its own What's more. it was coauthored by the 
now legendary Steve Wazniak. Mysteriously. 
THE Spreadsheet was available for only one 
month. after which it was permanently discon
tinued. Since that time. original copies of THE 
Spreadsheet have become one of the few 
legitimate microcomputer collector's items. In 
the following segment. Steve describes how THE 
Spreadsheet came about. 

WOZNIAK: It started because Mike Scott 
was having difficulty negotiating with 
Personal Software !now VisiCorpl 
about VisiCa!C. They just wouldn't do 
what he felt was right as far as giving 
Apple breaks on price or doing new 
enhancements to it. So he came by one 
day and he said to me. ·would yoL ::· e 
to do a VisiCalc?" It wasn't even known 
as a spreadsheet then. 

I was really scared. VisiCalc was the 
only spreadsheet for a long while. and 
none of us had really been in business 
before. Was it legitimate to go out and 
do your own spreadsheet? Or was it 
equivalent to just copying and ripping 
somebody off? I didn't want to get 
close to this whole thing because I 
didn't want it to look like I was copy
ing somebody else. 

Mike got Randy Wigginton and 
Randy said. "Sure. I'll do it:' I said I'd 
do the arithmetic routines because 
they were general-something that 
could be used by any program-and I 
had some good algorithms that I had 
picked up at Hewlett-Packard that I 
wanted to implement. 

So we started working on it and. a 
little ways in. Randy finished it. He 
wrote 4K of code in a couple of weeks. 
and I was shocked that he came in so 
quick: I hadn't even started mine. So. 
I was getting to work on my arithmetic 
routines and my first demo was almost 
ready but still a few days off. 

At the time. everyone was trying to 
get the Apple Ill into production. Mike 

Scott was camped out in the Apple Ill 
building. forcing the things that had to 
get done to get it finished and 
delivered on schedule. 

He was in a bad mood. Everywhere 
anyone ran into him in the company. 
he had a sour face ) laughs. no 
jokes. And because Rcirruy finished his 
first part of the spreadsheet and I 
hadn't finished my first part. he'd 
always come to me. The way he was 
talking to me. I was afraid I was going 
to get fired. He was in a bad mood. 

It was the scariest time of my life at 
Apple. I was really getting badly ad
dressed just for not being on time with 
something. I had three more days to 
go. and I didn't dare run into him once 
more because I was already way over
due. So I said. ''I've got to get him in 
a good mood for three days:· 

Well. he's a Star Wclrs fan. He gets the 
T-shirts the cast gets before they get 
them because he knows who prints 
them. So I had a friend of mine call his 
secretary saying. 'This is George Lucas. 
Is Mike Scott in?" Of course he 
wouldn't leave a phone number. but hE 
said. 'Tll call back:' It a< lly worked. 
Mike was in a good mood for a few 
days. and I got my routines done. 

Anyway. we finished the spreadsheet. 
and Apple started looking it over. 
Originally it had been defined to be as 
accurate as VisiCalc. and we were so 
much faster than VisiCalc it was 
ridiculous. The exponential routines 
that I really wanted to write for so long. 
because I had a good algorithm. were 
30 times faster than VisiCalc's. 

All of a sudden we started hiring ex
perts on precision and things like that. 
and they started redefining the project 
from what Mike Scott had originally 
defined. 1ney added a lot of features 
that Randy had to implement. This 
made life very difficult here at Apple. 
so we finally decided. "No, it won't be 
a Special Delivery Software product la 
line of software offerec 'Apple a few 
years ago!." 

After a long, long time. Randy went 
to Call-A.PPL.£. !the magazine put out 
by A.P.P.L.E.1. One night we were out 
to dinner and he said to Steve. "Well. 
I'm going to sell that to Call-A.PPL.£." 
or ·Tm going to give this spreadsheet 
to Call-A.PPL.£." Steve said. "Well. 

that's good" or something like that. It 
was not official or formal. Randy went 
ahead and hit on it and gave it to Ca/I
A.PPL.£. It was sold for $22. 50-really 
cheap. We didn't want any money out 
of it. It was just the old Homebrew 
Computer club spirit of "Give to help 
others:· · 

It was a good product. and it had 
been delayed well over a year. If Apple 
didn't want it. they should have just 
gotten rid of it. and it would have been 
out a year sooner. As soon as it 
popped up from Call-A.PPL.£. and was 
advertised, Apple got in a real huff 
about it. They forced Call-A.PPL.£. to 
only sell it to members. and only one 
copy per member. So Apple basically 
put it out of business-only allowed it 
to be sold for one more month. 

It's really funny. because how did 
Apple get started? I designed the 
Apple while I was at Hewlett-Packard. 
Hewlett-Packard has a policy of decid
ing about these things very quickly. 
They would check with their legal 
departmPnt and other divisions and 
decide very quickly. So they gave me 
a formal release on it quickly because 
they didn't want it. But here was Apple. 
which didn't want it but wasn't going 
to release it. 

If you use much Apple II software. 
you'll be _urprised when you take the 
spreadsheet that Randy and I wrote 
and boot it in. It boots in so fast. you 
can't believe what's going on. 

BYTE: Is that because there's no copy

protection on it? 

WOZNIAK: No. Believe it or not. I used 

those routines that I did for Apple II 

Pascal. 


BYTE: You, Randy Wigginton. and Gui/ 
Banks were listed as the authors. Who is Gui/ 
Banks? 
WOZNIAK: Guil is right here in this build
ing. I did the boot stuff. and he had 
written a lot of the other fast disk rou
tines in there. He did all the routines 
that managed the disk and read and 
wrote DOS files appropriately without 
using DOS. 

This was basically an all-volunteer 
project that we did all on our own.time. 
And it was really neat. so we decided 
that we'd give it to the rest of the 
world. 
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wasn't. it would be a serious question. properly on an Apple II or II+ . A lot 
It's too new a part right now. of good software for the Apple II+ 

won't run on the Apple Ile. It's an in
BYTE: How is its performance compared to compatible world. 
tfie 68000? 

WOZNIAK: It should be available soon BYTE: How do you tfiink tfie Apple II fami

in an 8-MHz version that will beat the ly will be extended and improved in tfie future? 

pants off a 68000 in most applica WOZNIAK: There are obvious areas. 

tions. and in graphics applications it We' re always trying to come up with 

comes pretty close. Some of the better combinations of features and 

Macintosh people might disagree still reduce the cost. We're looking 

with me. but there are ways around into improved processors like the 

most of the problems they see. An 65816 we discussed before. Video res

8-MHz 65816 is about equivalent to olution is always improving. We're try

a 16-MHz 68000 in speed, and a ing to increase speed and the amount 

16-MHz 68000 doesn't exist. of memory in the machine because 


it's critical to certain applications. 
BYTE: Tfie Apple II family fias been a great The IBM PC is very successful. and 
success. and many innovations fiave come it had no competition from Apple for
along to extend its /ife. Wfiat tfiings do you the last three years because we made 
tfiink were responsible for its success? sure that it didn't. We would not allow 
WOZNIAK: For three years we were the Apple II to compete in that market 
one of the biggest business successes for three years.
in history. We had three years of fan PCSD is the most difficult division 
tastic business success. and lately in the company. !Steve is referring to
we've had three years of sort of the Personal Computer Systems Divi
dismal business. We've grown. but any sion. responsible for the Apple II and
additional revenues have just re

Apple Ill products I We're hamstrung
placed the stock dilution. and the by the need to be compatible; Macin
price remains about the same. 

tosh isn't. 
During that three years there were So we will continue to make im

two main factors that led to our provements and produce new ma
success-our floppy disk and VisiCalc. chines. but they'll always be compat
Out of the original home computers. ible. With the Apple Ile we went to 
which included the TRS-80 and the 128K. 80-column display. and double
Commodore PET ours was the only 

resolution graphics. We came out with 
one that had enough memory to run the Ile portable. 
VisiCalc. VisiCalc and the floppy disk · 

sent this company into the number

one position. APPLE VERSUS IBM 


We were also very faithful to our BYTE: Wfiat did you mean wfien you said 
users-we tried to support everybody. · tfiat tfie Apple II was not allowed to compete 
When we changed over to floppy in tfie IBM market? 
disks. we still supported cassettes WOZNIAK: Apple has never really sup
heavily. When we moved up to the ported the Apple II in the business 
Apple II+ with floating-point BASIC market. If you walk around a trade 
built in. we still supported the original show and look at the software running 
Apple II. on the IBM PC. you'll see that most 
_Lately our strategies seem to be of it is a step above what's possible 

changing. When we come up with a on today's Apple II. They have more 
new enhancement. we start moving RAM that's easily addressed and bet
away from the prior version much ter access to hard-disk drives. Pro
more quickly. This could be harmful grams like 1-2-3 cannot be easily im
to our good relationships with a lot plemented on a 128K Apple II. but 
of our faithful users. IBM has a capable machine for that 

The Apple lie is a good example. level of software. Our machine has to 
Most new software that really uses the be able to address more memory and 
features of the Apple lie won't run (continued) 

Desmet 
c 

8086/8088 
Development
Package 

I 

FULL DEVELOPMENT PACKAGE 
• Full K&R C Compiler 
• Assembler, Linker & Librarian 
• Full-Screen Editor 
• Execution Profiler 
• Complete STDIO Library (>120 Fune) 

Automatic DOS l.X/2.X SUPPORT 

BOTH 8087 AND S/W FLOATING POINT 
OVERLAYS 
OUTSTANDING PERFORMANCE 

• First and Second in AUG '83 BYTE 
benchmarks 

SYMBOLIC DEBUGGER 

• Examine & change variables by 
name using C expressions 
Flip between debug and display 
screen 
Display C source during execution 

• Set multiple breakpoints by function 
or line number 

DOS LINK SUPPORT 

Uses DOS .OBJ Format 
• LIN Ks with DOS ASM 
• Uses Lattice® naming conventions 

I Check: O Dev. Pkg (1 09) 
O Debugger (50) 
0 DOS Link Supt (35) 

SHIP TO : ___________ 

--------- ZIP___ 

c~R~R~I: 

P.O. BOX C 

Sunnyvale, CA 94087 
(408) 720-9696 

Al l orders shipped UPS sur face on IBM format disks. 
Shipping included in price California residents add 
sales tax. Canada shipping add SS. elsewhere add l 
S15. Checks must be on US Bank and in US Dollars. I
Call 9 a.m - 1 p.m to CHARGE by VISA/MC/AMEX. I 
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'I have positive and 
negative feelings about 
things Apple has done: 

handle larger disk drives before we 
can really start to compete with 
equivalent software because IBM 
beats us in capability today. We need 
better screen resolution. more mem
ory. and better speed. A 16-bit pro
cessor would help. although " 16-bit" 
really doesn't mean that much. 

Whatever we do will be compatible. 
because we don't want to alienate our 
existing customer base If we can 
come up with the right machine. then 
we can start to talk about some really 
good software and compete well with 
IBM. Even if we do. the new features 

won't really be used right away. 

BYTE: Have you said all that you meant to 
say about where Apple is vis-a-vis IBM and 
where you personally feel that Apple has 
made its mistakes? 
WOZNIAK: I have both positive and 
negative feelings about things Apple 
has done. but I'm always honest. 
There is one real mistake that Apple 
made. in my opinion. and this is very 
subjective. It is symbolic of what could 
happen to IBM with its PCjr. 

We had become a huge business 
success in 1979. We. had really made 
it with our floppy disks and VisiCalc. 
and it looked like we were going a 
long way. So we decided it was time 
to start putting together a real com
pany. a big company. We needed to 
start staffing up and hire a Jot more 
engineers. So we set the Apple Ill 
project in motion. 

The executive staff felt it understood 

the Apple II market. After VisiCalc. it 
was perceived that 90 percent of all 
Apple !Is sold were going to smal! 
businesses. Only 10 percent were go
ing into this home hobby market that 
we originally thought was going to 
grow to be billions. Originally we were 
a home hobby computer. Now. sud
denly. small businesses were buying 
Apple lls. and they wanted more fea 
tures-an 80-column display. lower
case characters. maybe more graphics 
modes and colors. and more memory. 
These were all the things that one 
product. VisiCalc. led to. 

According to any research we could 
dig up. many people were buying the 
Apple II for small business because 
it had a disk drive and it could run 
VisiCalc. These weren't the people I 
was closest to. so I kept my mouth 
shut because I was only one out of 
the staff of I S. So we started staffing 

(continued) 

SLICER-THE 
SYSTEM THAT 
GROWS TO FIT 
YOUR NEEDS 
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THE SLICER • 2 additional serial ports for 
Real 16 Bil Power on a Single Board asynchronous RS232C or 
Featuring the Intel 80186 synchronous communication (Zilog 

8530 SCC)• 	 Complete 8 MHz 16-bit micro
processor on a 6" 	x 12" board • Real Time Clock with battery backup 

for continuous timekeeping• 	 256K RAM, plus up to 64K EPROM 
• 	 Centronics type parallel printer port • 	 SASI port for hard disk controller 
Fully assembled and tested only $800 • 	 Two full function RS232C serial ports 

Available in several kit forms also with individually programmed 
transmission rates-50 to 38.4K baud THE SLICER PC EXPANSION BOARD 

Gives your Slicer high performance 
and 8088. video capability 

• 	 Software compatibility with the 8086 

• BK of EPROM contains drivers for 	 • IBM compatible monochrome video 
peripherals, commands for hardware • Video memory provides 8 pages of 
checkout and software testing text or special graphics capability 

• 	 Software supports most types and • 2 IBM type card slots for color video, 
sizes of disk drives· 1/0 expansion, etc. 

• Source for monitor included on disk 	 • IBM type keyboard port 
• 	 Bios supports Xebec 1410 and Fully assembled and tested only $600 

Western Digital WD 1002 SHD Available in several kit forms also 
controller for hard disks 

Also available: The Slicer 80188 system. 
Fully assembled and tested only $995 5 1/4" form factor. Call or write for

Also available in several kit forms more information. 
THE SLICER SYSTEM Operating systems are CP/M 86 by EXPANSION BOARD Digital Research , Inc. ($85) , and MS DOS For expanded memory, additional ports, by Microsoft Corporation ($175) . and real lime clock 

MasterCard. Visa, Check, Money Order, • 	 Up to 256K additional dynamic RAM 
or C.O.D . Allow four weeks for delivery. 

• 	 2 RS232C asychronous ports Prices subject to change without notice. 
with baud rates to 38.4K for 

ser ial communication 


SLICER. Slicer Computers, Inc. 
2543 Marshall St. N.E., Minneapolis, MN 55418 
612/788-9481 • Telex 501357 SLICER UD 
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AddDiskette StorageWhenYouNeedIt 

WithThe DiskBanlCSystem. 


No matter how large or small your 
diskette filing and storage requirements 
may be. the DiskBank System by 
Amaray is the most revolutionary, 
versatile and cost-effective approach 
available today. 

Its unique modular interlocking 
design allows you to add new modules 
as your storage needs expand Each 
impact-resistant module conveniently 

organizes up to 10 diskettes in a safe, 
dust-free environment. When you need 
a diskette, simply open the Disk Bank 
drawer and slide it out. Diskettes 
automatically come forward allowing 
you to select the one you need . 

In addition, the System is portable. 
Disk Bank modules are designed to go 
with you anywhere. Simply slide out 
the modules you need. put them in 
your briefcase. and go. 

Available in three media for
mat sizes, System 
3 for 3Y.l"-3Y;,'' 
diskettes, System 
5 for Sy,;" diskettes. 
and System 8 
for 8" diskettes, 
DiskBank System 
may be purchased 
individually or 
in money-saving 
volume packs. 

Why settle for less? Give your 
valuable diskettes the protection they 
deserve. Buy a Bank . Buy a DiskBank . 
The Disk Bank System. 

AMARAY 
DISKBANK Inquiry 16 

AMAR AV INTERNATIONAL CORPORATION 
14935 N.E. 95th Streel. Redmond.Washington 
98052-2508 Toll Free Number 800-4-AMARAY 
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Telpac '" is the complete telecom
munications software system that 
allows one computer to communicate 
with another. Working in conjunction 
with a modem, your computer now has 
the ability to upload and download 
important information. 

You can transfer files at speeds 
of up to 9600 baud at any time of the 
day or night. And Telpac doesn't even 
require your presence because it's 
smart enough to perform unattended. 
So you can send or receive large 
amounts of data after business hours 
by programming your computer to 
automatically make connections with 
virtually any other computer during the 
night-when phone rates are low. 

For more in formation send for a free 
Telpac brochure. 

For a poster size reprint of this ad, send 
$3.00 to U.S. Robot ics, Inc 

Best of all, the host computer will 
receive information exactly the way it 
was sent. There's no chance of error 
because Telpac features XMODEM , 
XON/XOFF and user-defined protocols 
for error-free transmission. 

Telpac also allows you to log on to 
information services such as The 
Source, Dun & Bradstreet, NewsNet 
and other popular on-line data bases. 

And these time-sharing systems can 
be programmed into Telpac's unlimited 
phone directory. 

What's more, you can run application 
programs that were meant for termi
nals other than the one you're using, 
because Telpac provides Terminal 
Emulation.* 

Compare the features. Compare the 
price. You'll discover that Telpac has 
all the other data communications 
software packages beat-by miles. 

by U.S. Robotics, Inc. 

8 100 McCorm ick Blvd_ 
Skokie, IL 60076 
Phone: (312) 733-0497 
Telex: 650-186-3130 
Outside Illinois: 1-800-Dial-USR 



TELPACIS 
COMPATIBLE WITH 
THESE SYSTEMS: 
Computers: 

Apple'" II, II+, lie, lie 

Columbia'" 

Compaq'" 

Corona'" 

Heath'" H-100 

IBM™ PC, PC/XT, PC Jr., 


PC Portable or AT 
Kaypro™ II, 10 
Northstar'" Horizon/ Advantage 
Televideo™ 1605, TPC II 
Zenith'" Z-100, Z-151 
Most other systems running 

MS-DOS'", Apple-DOS, or CP/M 

Modems: 

Anchor'" 

Apple'" 

Bizcomp™ 

Bytcom™ 

CTS™ 

Datec™ (Pal Modems) 

Hayes'" 

lncomm™ 

lnmac™ 

Multi-Tech™ 

Novation™ ("Smart Cat Plus" 


Series Only) 
Prentice'" (Pop-Com) 
Prometheus™ 
Quadram™ 
Qubie™ 
Racal-Vadic™ (Maxwell Modems) 
Rixon™ (R212A, PC212A) 
Transcend'" (PC Modem Card) 
U.S. Robotics'" 

Ven-Tel'" 

This list concerns only 


modems AUTO-DIAL. 

r//////////////////////////////////////// 

Telpac •• is a registered trademark of 
U.S. Robotics, Inc. 

VT is a registered trademark of Digital 
Equipment Corp. 


·Emulates VT'" 52 /100; Televideo 91 O; 

TTY(ASCll) 
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up and building an organization and 
a management structure based 
around doing this new product-the 
Apple Ill. 

THE APPLE III 
We had some problems getting things 
done on time with the Apple Ill 
because of (a) our lack of experience 
as a group working together. and (b) 
not being able to predict project 
lengths well enough. 

We started hiring intermediate levels 
of managers. Sometimes the man
agers were getting hired at a rate that 
added a completion date to the pro
ject faster than it was getting com
pleted. 

Around this time we started devel
oping a perception of market separa
tions-good strong separations be
tween products so they don't overlap. 
You don't want to design a product 
that competes heavily with your own 
existing product. I claim that's untrue. 
What you really don't want to do is 
design a product that doesn't offer 
any more than your existing product. 

So we started setting up strong 
boundaries. The Apple Ill would be 
our 80-column business machine and 
have 90 percent of our market. The 
Apple II would be our 40-column 
home/school machine and have I 0 
percent of our market. The entire ex
ecutive staff was sure that once the 
Apple Ill was out. the Apple II would 
stop selling in six months. I felt really 
down. because this IO percent were 
my friends-the hobbyists and home 
users. 

The Apple Ill hurt Apple in many 
ways. but it was a very well conceived 
product. And because we were so 
successful with the Apple II. we de
cided to build in an Apple II emula
tion mode to take advantage of all the 
software that was out there. The emul
ation mode did get built in. but. 
because of our concept of market 
separations. it was a very limited 
emulation. While our Apple II custom
ers were adding 80-column cards and 
16K RAM cards to their machines. we 
actually added chips to the Apple Ill 
to prevent access to many of its 
features during emulation mode. In 

emulation mode you only had access 
to 48K of memory-you couldn't use 
the 80-column display. the extra 
graphics modes. or the extra memory. 
The emulation mode wouldn't even 
run much of the existing Apple II 
business software. and there wasn't 
much Apple Ill software available. 

Originally. we planned to deliver 
four applications with the Apple 111
word processing. a spreadsheet. busi 
ness graphics. and a database pro
gram. Steve Jobs's thinking at the time 
was. "People don't really want to buy 
a computer. They don't want to know 
about microprocessors or cards or 
buses. They want to buy VisiCalc
they want to buy a solution:· So we 
were going to provide the four major 
solutions. But because we were hav
ing problems managing the Apple III 
project while we were building our 
management structure. we were only 
able to deliver our operating sys
tem-SOS-and VisiCalc. which was 
done by Personal Software !which 
later became VisiCorpJ 

The Apple Ill shipped very late and 
had 100 percent hardware failures. 
This is very subjective. and some 
people might disagree with me. but 
I think we were trying to be too pure. 
We wanted to do it on one PC board 
not two. and it didn't fit on one PC 
board. So we got a company that 
could put three traces between two 
IC pins. had them do the PC board. 
and I00 percent of the Apple 111s 
failed. 

The Apple Ill is really very good but 
we spent three solid years keeping the 
Apple II down. and now it's finally be
ing allowed to grow in that direction. 
We've come out with ProDOS. which 
is a major improvement. and the Pro
File Jhard diskJ is available for the 
Apple II now. It's a good start. I think 
they are going to find out that allow
ing the Apple II to get there will im
prove the whole Apple image. 

The Ill will do very well in its estab
lished vertical markets forever. but it 
really won't make the huge success 
we thought it would. It may have the 
best chance it's ever had. ProDOS is 
the best way to get someone closer 

(continued) 
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'We did SOS 

3 years ago, and 
the rest of the world 
hasn't caught up.' 
to SOS. We did SOS three years ago. 
and the rest of the world hasn't 
caught up or come close to it. Macin
tosh went in a different direction. so 
I can't compare the two systems. 

BYTE: Is SOS real/IJ tflat good? 
WOZNIAK: I think it's the finest oper
ating system on any microcomputer 
ever. It's the greatest thing in the 
world. but I wish we gave out listings 
of it. 

BYTE: Wasn't it tfle first commercial Sijstem 
tflat actual/IJ flad installable device drivers? 
WOZNIAK: Yes. the Apple II uses 
device drivers in ROM. on the 1/0 
cards. but they won't work on the Ill 
because they depend on specific 
memory locations. On the III. you 
load a device driver into RAM for any 
device you add to a system. so it's in
finitely flexible. You can always change 
it. correct bugs. and it's clean. But it's 

more difficult for outside manufac
turers. because they have to supply 
a disk and instructions on how to up
date your system. It would have been 
the best of both worlds if you could 
plug in a card with a ROM on it and 
if the first byte in the ROM were a 12. 
for example. the system would 
recognize that the ROM holds a 
device driver and link to it auto
matically. That would have made it 
much easier for the card manufac
turer. It would have been really easy 
to allow both techniques. but the Ap
ple Ill engineering group didn't want 
to do anything the way it was done 
on the II. Marketing just didn't have 
enough leadership and control. 

Anyway. having the Apple Ill as a 
failure didn't really hurt the company 
much. The Apple II was still very 
healthy, but for the next three years 
the Apple Ill hurt the company tre
mendously because everyone in 
Apple knows how great a machine the 
Apple Ill really is. It's a very clean 
machine. it's easy to use. and it's really 
been organized right with the oper
ating system. 

Unfortunately. we made it very dif
ficult for anyone to get access to the 
insides of the machine. We had hired 
some very bright people who figured. 
"This is the right way it should be 

done. So we'll give out enough infor
mation to do this and we won't give 
them any more. because they might 
try to do something they're not sup
posed to do:· The right way for one 
person is not the right way for an
other. We closed that machine up to 
where somebody could have a very 
difficult time finding out how to add 
their own 110 drivers. We did not make 
it easy for the outside world. We 
thought we wanted all of the markets 
for ourselves. 

You have to let the end users devel
op their own standards. You've got to 
give them the freedom to discover 
how they're going to use an operating 
system. what sort of things they're go
ing to buy. And if you're really right 
and have provided a good solution. 
that's where they're going to settle. 
The thinking on the Ill was very much 
like a religion in that it could only be 
done one way-our way. We made it 
very difficult for outside developers. 
instead of providing all the informa
tion as we did with the Apple II. 

BYTE: Has tflat attitude cflanged now? 
WOZNIAK: No. It's still the most nega
tive thing in our whole company, and 
it will be for years. 

I think that when a new market 
(continued) 

ORDER NOW& 
RECEIVE KEYBOARD MODULE FREE! 

1-800-53-BYTEK 

BYTEK® Computer Systems Corp. (305) 994-3520 

4089 S Rogers Circle · Telex: 4310073 MEVBTC 


Boca Raton FL 33431 Distributor Inquiries Welcome 


178 BYTE • JANUARY 1985 Inquiry 44 





Inquiry 387 

CO-PROCESS! NG 

The most cost effective way for Z80 
system owners to obtain 16/32 bit 
processing power and software 
compatibility is via the HSC C0-16 
Attached Resource Processor. 

C0-16 is compatible with any 280 
system running CPM 2.2 or CPM 3. 
A few examples include: 
• KAYPRO 2/4/10 • TRS 2/12/16 
• AMPRO LITTLE BOARD 
• HEATH89• SUPERBRAIN 
•XEROX 820 • TELEVIDEO 802/803 
•MORROW• EPSON OX-10 
•LOBO• OSBORNE 1 /EXEC 
• CROMEMCO •Plus many more 

C0-16 

Every C0-16 is delivered with 
• 16/32 bit micro processor• 16 bit 
Operating System • 256 Kilo RAM 
• 280 interface • 16 bit RAM disk 
driver • CPM80 2.2 RAM disk driver 
• CPM 2.2 or CPM 3 compatibility 
• sources with tools • hardware 
diagrams• board level or case with 
power supply. 

C0-1686 

The only 280 16 bit co-processor 
includes • INTEL 8086 • 6Mhz no 
wait states • MSDOS 2.11 • IBM 
BIOS emulator • Memory expansion 
to 768K • 8087 math co-processor 
• 3-channel Real Time Clock • Runs 
many IBM PC applications • Shares 
hard disk space with CPM80 • PC 
diskette compatilibility on many 
systems • CPM86 • Concurrent 
CPM is coming. 

C0-1668 

The only 280 16/32 bit co-processor 
includes• MOTOROLA 68000 
microprocessor• 6 Mhz no wait 
states• CPM68K •Full "C" com
piler with UNIX V7 library and floats 
•Memory expansion to 1.25 million 
bytes• NS16081 math co-processor 
•Real Time Clock• Complete soft
ware development environment 
• 100% file compatible with CPM80 
• OS9/68 UNIX look alike coming 
in February. 

Hallock Systems Company 
262 East Main Street 
Frankfort, New York 13340 
(315) 895-7426 

01ns<N _ ____,/C]D 
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evolves. like personal computers did. 
there's a period of time when you've 
got to let the world go in all random 
directions. and eventually it will sub
side because it wants standardization. 
Then. once it's obvious what the stan
dards are. they should be heavily sup
ported by the manufacturer. You can't 
try to dictate a standard. 

THE APPLE II AND THE APPLE Ill 
When we came out with the Apple III. 
the engineering staff canceled every 
Apple II engineering program that 
was ongoing. in expectation of the 
Apple Ill 's success. Every single one 
was canceled. We really perceived 
that the Apple II would not last six 
months. So the company was almost 
all Apple III people: and we worked 
for years after that to try and tell the 
world how good the Apple Ill was. 
because we knew. 

There is a lot to somebody's per
ception or image of a machine and 
how good it is. How many of my 
friends have them? How many people 
in the world have them? The Apple Ill 
was a failure the first year as a 
product-it had a bad image. When 
you give a bad first impression. you 
can go for five years trying to over
come it. 

If you looked at our advertising and 
R&D dollars. everything we did here 
was done first on the III. if it was 
business related. Then maybe we'd 
consider doing a sub-version on the 
II. To make sure there was a good 
boundary between the two machines. 
anything done on the II had to be 
done on a lower level than on the 111. 
Only now are we discovering that 
good solutions can be implemented 
on the II. 

The Apple II was kept out of the 
business market to keep the Ill going. 
to give our users only one choice. We 
wanted to make the Ill the success it 
hadn't become and that it deserved. 

Unfortunately. we made sure that 
the Apple II was nowhere close to the 
market that the llBMI PC took. We 
made sure the Apple II was not al
lowed to have a hard disk or more 
than I 28K of memory. At a time when 
outside companies had ·very -usable 

schemes for adding up to a megabyte 
of memory. we came up with a 
method of adding 64K to an Apple 
lie. which was more difficult to use 
and somewhat limited. We refused to 
acknowledge any of the good 80-col
umn cards that were in the outside 
world-only ours. which had a lot of 
problems. 

At one point during the Apple Ill 
development. I wrote some fast disk 
routines for our Pascal system on the 
II . And I got a lot of flak from Apple 
Ill engineers who felt that they 
shouldn't go on the Apple II. Nothing 
on the II should be allowed to run as 
fast or faster than the Apple Ill. That 
was the thinking that stuck with the 
company for three solid years. 

It was unfortunate the way things 
worked out. because we probably put 
$100 million in advertising. promo
tion. and research and development 
into a product that was 3 percent of 
our revenues. In that same time frame. 
think what we could have done to im
prove the Apple II. or how much 
could have been done by Apple to 
give us products in IBM's market. 

BYTE: Are you putting more resources to 
work in that direction now? 
WOZNIAK: Yes. but things don't change 
in six months. In the Apple Ill we had 
a beautiful machine. and we spent a 
lot of money to try and emphasize 
that. We were trying to force the world 
to finally accept the machine because 
we knew just how good it was. 

The PCjr had a poor initial reception 
like the Apple Ill did. It came out in 
the wrong month-the month when 
Macintosh was going to be perceived 
as the leader. The PCjr was perceived 
as an uninteresting product. 

They may try for three years to over
come its bad first impression. They 
may put a lot of their corporate 
resources into trying to promote the 
PCjr and lose sight of the PC. The PC 
will keep selling because it's been ac
cepted and there are a lot of after
market companies out there selling 
software and hardware for it. But if 
IBM neglects it enough. we may have 
a chance to turn it over on them in 
the next few years if we have a better 
product.• 
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is your place to buy for SELECTION, SERVICE and SAVINGS. 
We know that your needs are not the same as everyone's, so we don't treat you "just like every one else." 

Your needs are special. That's why COMPUTERS and more . . . is your place to buy for .•• 

l 

"Tomorrow's Technology at Prices You Can Afford Today" 
MPUTERS PRINTERS SOFTWARE 

256 PC w/~ ... . . . .. 155() CORONA JUKI TOSHIBA FOR PC ll XT APPLE
389PC/10 Meg l -320K 1995" Desktop w/2 Drives 1795 Jukl """" ... "· · · ToshlbaP 1351P . .. 1259 OZ by Fox & GeUer ... 299 dBase 111 by Ash/Tate 419 

PCw/dual& JOMeg.2795 Portable w/2 Drlvesl959 Tractor . . .. . . ...... .. l09 ToshlbaP1351 S ... 1259 QulckCode.......... 219 Friday by Aston·Tate 199 

New At ......... On Sale! Hard Disk Models . .. CALL 6300 .. " ·"" .. " ·CALL Toshiba P1340 ser ... 749 FrameWork by ..... SALE! Bottom UneStrateglst269 

Warranty Included! Mult~User Svsrem CALL EPSON ToshlbaP!340Par... 749 dBaselll .. ... .. ..... 419 CDexPackages(ea,) .. 39 

NEC RX-80 · · · ....... . · · · 219 MANN-TALLY Friday........ .... .. 199 CPA Modules 1 thru4 

APPLE 820 1-A (Portable) . . Jll9 FX Series· · · · · · · · · · CALL Spirit · · .. · .. · · .. .... 294 Please by Hayes. . .. CAU . . . . .... . ... . (each) 174 


Hot New UC ....... CALI. APC I .......... CALL LQ 1500.... · · .. · · .1059 160·1 .......... . .... 539 Lotusl-2·3 . . .. . .... . 275 OZ by Fox& Geller ... 319 

MAC·All Models ... CAU APC U...... .... .. FOR DAISYWRITER 160·L .............. 619 Mayday by Teletek CALL Graphox . .. .... . . .. 197 

USA-All Models · .. CALL _ APC lll, .. .. ...... . LOW Daisy 200 .... ... .. .. 859 180.1 ... ........... , 769 Symphony by Lotus SALE Sales Edge .......... 174 

Apple llE .. .... ·• .. CALL APC IV . .. .. ...... PRICE New Models .. ... .. CALL 180.L .... .......... 849 Upgrades for 1·2·3 CALL Format lie .. .. .. ..... 104 


LEADING EDGE COMPAQ PANASONIC 420·1·123 .. .. ...... 2369 DESQ .. .... . ..... . CALL Knowore ....... .. .... 64 

PC·! .. .. . ......... 1395 Porlable w/2 DrtvesOn Sale I090 .. ....... .... .. 219 420·L· 112 .. . ... ... 1939 lnves.Anylby Dow Jones Master Type ....... . . . 27 

PC·2 .. . .. ..... . ... 1549 Ponable w/Hard . . . CALL 1091 . .I ......... ... 279 CITIZEN Market Analyzer .... . . 249 Micro~ .. . , . •... ~ 

PC4 .... .. .. ... .... 1956 New MOdekNowShlpplng !092 ........ .. .. ... 399 MSP-10 ...... · .. .. .. 394 MorketMonager. . .. 219 Micro t .. ..... .. 

PCS ......... .. .... 2349 SANYO 1093 .. . ..... .. ..... 5B9 MSP·l5 ......... .... 649 PFS:Acess............ 65 PFS:Accesslle .. ...... 49 

PC6 .. .. ....... . .. . 2695 550 ON Ribbons (with purchase)... 8 ~~ Suppbt1 at PFS: Fil,, .. .. ......... 89 ~~ Ale II . ..... ...... ~ 

Nutshell.... ....... 119 . E QUADRAM Low oeo ......... CAU PFS:Wrue ....... .. ... 89 Th ·HFUedllle . . ( ..ll)


555 
......... .. ... SAL .... i
 

COLUMBIA ...... .... · .. · STAR PFS: Repon ..... · · ... · 84 e an ers a · · · · 49 

PC 550·2 . .. · .... · .... NO'M QuodJel ...... · .. · · · 695 STX-80 ............. 137 BonkstreetWrlter .. .... 47 Terrapin Logo.... .. · 99


4210 1895MMPC 
0 
........ ' ZENITH IBM Kit .. .. .. · .. .. · .. · l9 Gemini !OX ......... 239 EasyWr!terllbylUS ... 269 VersaForrn . .. .. ..... 259


422 2079PC ......... 15 1-21 .. . . . 1795 AppleKlt ...... .. .. ... 49 Gemlnl 15X ......... 349 DowJOnu.Soft. ... CALL BPIGL. .... .. .... .. . 267 

2~PC 4~2g ......... 3359 10>1-52 , .3490 NEC Delto!0.. . .......... 339 VolkswrlterDelux .... 179 Pie Writer by Hoyden 97 
4 3795 ......... 161-21 . . . 1990 New!Plnwriter2 . . .. CALL Dehal5............. 469 R·BasebyMlcroRlm... 319 Persona Pearl... . 194 


~~:~go .. ·.... " ~~~~ Portables .. , . CALL New! Plnwrlter3 . . . . CALL Radix JO .. .. .... . ... 494 WordStar ... ... ON SALE! Dow Jones... .. . . CAU 

VP 

2116 
.. .. .. .. . ' CALL FOR PRICES ON: 2030·Parallel. . ..... . 679 Radix 15 ... . ...... .. 567 MBSI Real World ... CALL Lock Smith . . ......... 78


276 . .. " ... .. l KAVPRO • SHARP • 2050-Parallel. · . · .. .. 889 X·War Avail All Models T.l.M. . . . . . . . . . . .. . . 329 Zork·I. II or Ill (ea.) ..... 26 
TELEVIDEO COMPAQ •EAGLE• 3510-RS232 .. ..... 1299 OKIDATA Ver.aForrn. . . ..... 279 Deadline ............. 33 

Tl'C-11 ••• .•. . .. . On Sole! OTRONO • NOVEUE • 3515-RS232 ..... . 1299 MlcroUne84 P ..... CALL Call for Complete Price List Flight Simulator II. .. 37 
1605 Color...... . . CALL NORTHSTAR•ALTOS• 3530-Parallel....... 1279 MlcroUne92 P ..... CALL MONJT n . . - · 74 
PM/16 ... ..A...C.. ·c·CEALSL SODRECIE• ESPSON • 3550-Paralell...... . 1599 Pacemorl< 2350 P . .. CALL 

Extended WarrantlesCALL Pacemarl< 2410 P . .. CALL 

IBM AST-6 PAK . . . . . . . . 239 Roland DG·121·G. . . . 139 Quadscreen w(Card 1650 
199 Quad Link . . . . . . . . 469 

PC Saver . ..... .. . 39 
TG Joysrick .. .. .. . 44 
64K Ram Chips . . CALL 

CAU FOR PRICE LISTI! 

APPLE 
Dl5cWosher t:ari . . . 199 
PrintuFace by P.P. . 64 
Graphicar<l by P.P. . 79 
Z·80 Card • . . . .. . .. 69 
Touch Pad by Koala 84 
Mk roSoft Acces. . CALL 
Grappler Plus • • . . . . IO'J 
Vldex 80 Col w/Sh s.ntch 

. • ... • . ... ... . • . . • 179 
78 
67 

"MODEMS" 
HAYES RIXON 

11 C Compatible w/Sh ' 259 R 103.J ASVNC . . . . 229 
MlcroModem lie ' 229 PC 212A IBM Internal 429 
Hayes 12008 . . . .. . :Ill'! PC 212A·WA 
SmonModl!JTI 300-fl52,1? • 219 v>/ASVNC Por t . . . 499 
SmortModern J,200·RS232 . 539 R 212A·I RS232 .. .. 429 
ChronoGraphllS232 199 NOVATION 

IBMu~M~~e~0~1CS369 Access J.2.J . . . . . . . 

Password 300/1200 .. 357 ~~·~,.,;.~j ·~; ' :: ::· 
399 
99 

.189 
397 
229 

VEN-TEL 212AutoCat ... ~. 
1200 Plus . . .... . .. .. 384 Apple-Cat 0 .... .. . 

DISK DRIVES 

FLOPPY DRIVES 
Tandem 100-2 . .. .. 169 
Slim Line Drives • . . 149 
Apple Compalible .. 159 

FUJI DISKETTES 
SSDD . ........... 22 
OS DD ... . . .. ... . 27 

HARD DISK 
10 Meg Internal . .895 
QuarterMaster ON SALE! 
10 Meg External . . . 1095 
15 Meg External . CALL 
Bernoulli by Iomega 2799 

/ QUADRAM•TECMAR• 
CONTROLL DATA 

Roland DG·121·A . •.. 249 
RolondCS.141 .... .. 319 
Roland CC·l41 .. . .. . 595 
Taxan 420.," .. .... . 389 
Taxan Amber .. .. .... 119 
Taxan415..... .. .... 499 
TGS.80 col lie ...... . 139 
RGB Cord lie .. ....... 89 
Quadchroroc .. .. . .. , 559 

Zen~h 131 ....... .. 
Zenith 135 ........ . 
Zenith 122 .. . ..... . 
Amdek 310 ...... .. 
Am,l!ek Color IV T . 
NEC JC 1215 .. .. .. 
NEC JC 1216 .. .. .. 
Amdek 300 G .. .. .. 
Amdek300A .... .. 

TERMINALS CAU.. 

319 
487 
lO'J 
159 
597 
269 
397 
134 
144 

---- 
SERVICE 

WE OFFER EXTENDED 
WARRANTIES ON All OF 
OUR PRODUCTS. OUR 
EXPERIENCED 
TECHNICIANS 
ARE HERE 
FOR YOU! 
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Statpro'"" brings
thepower of 
__:-_.1:-ame statistics 
Ulitlllll 
your personal coi;npu · . 

Until now, serious statistical analysIS 

meant mainframes, computer cen
ters and a lot of extra work for you. 


Enter Stapro, the most power
fu} statistical software system ever 

developed for personal compu~ers. 


It lets you do almost everything 
you do on a mainframe on your 
IBM"or Apple" pe:sonal ~oi:i-puter.
Including aescnptive statistics, 
regression, ANOVA, factor and cluste: ~alysis, to name just a few 
capabilities.

And Statpro's awesome pm~er 
isn't limitecf to number CTWlching. 
You can plot all your results m f?ur
CO)O! graphics, SUch as Scatter, triangle
and regressiOnJilOtS dendrograrns1 1 

histograms an pie charts. 

What's more, Statpro has 
sophisticated database 

~management capabilities
9'" which make entering, 

manipulating, transforming and 
editing data quick and easy. 

Most important of all, you get 
this incredible power in one inte
grated, fully documented, easy-to
use package for onll' $795. 

DJScover Statpro s capabilities 
for yourself. Call us tolf-free today 
to order a Statpro demonstration 
packa$e. We'Ifhave it on its way to 
you within 24 hours.800 322 2208 

Jn Massachusetts call (617) 423-0420. 
Or call your local dealer. 

l!bQlJ Wadsworth 
Professional Software 

Statpro is a trademark of Wadsworth Professional Software, 
lno. Apple is a regis tered trademark of Apple Co"!puter, Inc. 
IBM is a registered trademark of lnternahona[ Business 
Machines Corp. 
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BY WILLIAM RYNONE 


UNINTERRUPTIBLE 

POWER SUPPLIES 


dvertisements for uninterrup
tible power supplies (UPSs) 
proliferate in computer 

magazines. But do you know what 
they are or how to buy one? This arti
c 1 e should help answer your 
questions. 

Many users of small computers 
have suffered the nasty consequences 
of an electrical power loss while oper
ating their systems. You can lose a 
long file that is in working memory. 
Your disk head may crash. destroying 
a floppy disk or doing irreparable 
damage to a Winchester or cartridge 
disk. Most disk destruction occurs 
when the computer is reading from or 
writing to the disk at the instant of 

Devices to save 

data 


ILWSTRATED BY STEVE SALERNO 

power failure. Consequently. serious 
damage can result should you panic 
at the flickering of your overhead 
lights and attempt to "save" your 
work. 

One way to temporarily retain your 
working data during a power failure 
is to connect batteries to the power
supply bus lines. For an S-100 system 
you'll need three different battery 
voltages: +8 volts (V). + 16 V. and - 16 
V. This is a short-term solution. ac
ceptable only if power returns within 
a reasonable period (that is. before 
the batteries die). 

Though the preceding measure may 
protect data in working memory. your 
computer must maintain 117 V AC in 

order to store and retrieve data. 
Unless full power returns. you won't 
be able to save your data. And. of 
course. if the batteries can maintain 
only bus voltages. your disk hardware 
remains unprotected; you may have 
already experienced a head crash. 

Another alternative to protecting 
both data in active memory and your 
hardware is to use a source of 117-V 
AC power that is independent of the 
anomalies of your local public utility. 
There are two approaches to this 
method: continuously supply power 

(continued) 

William Rww11e teaches i11 tfie department 
of electrical e11gi11eeri11g at tfie U.S. Naval 
Academy (A1111apo/is. MD 21402). 
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to your computer with a continuous
duty UPS or supply power only when 
the electricity fails. using a standby 
power supply, (In this article. I'll use 
the term UPS to describe both types 
of units. differentiating when neces
sary.) 

A continuous-duty UPS supplies 
power to your computer all the time. 
The 11 7-V AC power is developed by 
a static inverter that uses a storage 
battery. or batteries. depending upon 
your power requirements. The batter
ies are continually charged by power 
from your local utility. Simultaneous
ly. the inverters are synchronized to 

the utility-line frequency-60 Hz-to 
eliminate any undesired effects upon 
the computer system. Such an effect 
might be a beat frequency between 
the utility's power and the frequency 
of the power generated by the free
running static inverter. 

Under normal operation. the in
verter frequency is maintained in 
power-line sync via a phase-locked 
loop circuit quite often operated in 
conjunction with a ferroresonant cir
cuit. which may be thought of as a 
tuned inductance-capacitance 
oscillator. When the line power disap
pears. the inverter frequency drifts 

slowly to a factory-preset 60 Hz. The 
line frequency must change gradual
ly so as not to induce any transients. 
Similarly: when power returns. the fre
quency of the inverter is gradually 
synchronized with the power com
pany's line frequency. Many 
continuous-duty UPSs are designed to 
switch the computer input connec
tions back to the utility's power line 
when the inverter fails. 

Standby UPSs are maintained in a 
ready state with their battery. or bat
teries. receiving a trickle charge. 
When the utility's power-line voltage 
falls below a preset level. the inverter 

Tuble I: Standby uninterruptib/e power supplies compared according to manufacturer specifications. 
Some information may fiave changed since press time. 

MANUFACTURER 

Cuesta Systems Inc. 
3440 Roberto Court 
San Luis Obispo, CA 93401 
(805) 541-4160 

Electronic Protections 
Devices 
POB 673 
Waltham, MA 02254 
(800) 343-1813 

General Power Systems 
1400 North Baxter St. 
Anaheim, CA 92806 
(714) 956-9321 

Kalglo Electronics Co. 
6584 Ruch Rd. 
Bethlehem, PA 18017 
(800) 524-0400 

Meirick Inc. 
Power Systems Division 
POB 298 
Frisco, CO 80443 
(303) 668-3251 

PTI Inc. 
320 River St 
Santa Cruz, CA 95060 
(408) 429-6881 

POWER TRANSFER 
PRICE RATING CUT-IN BACK 

MODEL PER UNIT (WATTS) VOLTAGE TO LINE 

9012060 $350 90 102 v 106 v 

20012060 $495 200 102 v 106 v 

Grizzly 200 $895 200 93 v 97 v 
(with surge protection) 

GPS-0.1K126R 

GPS-0.2K126R 

GPS-0.3K126R 

GPS-0.5K126R 


LS-240 


LS-480 

(both have multistage 

surge suppression and 

RFI filtering) 


Ml 400 


Ml 800 

(both have surge pro
tection and spike and 

line filtering) 


Datashield PC-200 


XT-300 


MU-800 

(all have spike, EMI, 

and RFI protection) 


$495 100 102 v 109 v 
$595 200 102 v 109 v 
$695 300 102 v 109 v 
$895 500 102 v 109 v 

$485 240 VA 102 v 106 v 

$795 480 VA 102 v 106 v 

$495 400 102 v 106 v 
$795 800 102 v 106 v 

$359 200 (240 VA) 108 v 102 v 
$499 300 (380 VA) 108 v 102 v 
n.a. 800 (1000 VA) 108 v 102 v 
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is switched in. A simple relay coif that 
detects the loss of power-line voltage 
can trigger the switch. In other cases, 
very elaborate electronic sense cir
cuits can trigger the standby UPSs, 
based upon parameters such as the 
absolute line voltage, the rate of 
decay of the line voltage, the occur
rence of line transients, or whether 
the frequency and phase of the in
verter are in sync with the decaying 
utility-line voltage. 

UPSs are classified in different ways. 
Manufacturers may specify a voltage 
level at which the standby UPS will be 
activated-the "cut-in level" -or they 

may specify a switching time for the 
UPS to come on line-the "reaction 
time" -when there is a complete loss 
of power. Neither figure by itself is 
adequate for making a purchase deci
sion. One UPS cut-in voltage may be 
sufficient to power your system. but 
it may have a long reaction time. A 
long reaction time can result in a loss 
of data in working memory. Even 
more serious is the probability of disk
drive damage that can occur during 
a lapse of 117-V AC power. Another 
manufacturer rates the reaction time 
of its standby UPS at less than one 
cycle of the AC line voltage. equal to 

16~ milliseconds (ms). However. the 
cut-in level when the line voltage is 
decreasing slowly is 80 V rms (root 
mean square). well below the neces
sary 117 V AC. The effect on your 
computer components at this level is. 
at best. unpredictable. 

How critical is the reaction time 
relative to your hardware? Your main 
system box contains large filter capac
itors if it uses linear power supplies 
(with switching power supplies. capac
itor filtering may be minimal). and a 
I0- to 2 5-ms reaction time for a UPS 
won't significantly affect operation. 

(continued) 

ALLOWABLE OPERATING PERIOD 
LOAD TRANSFER TIME EXTERNAL BATTERY ON INTERNAL BATTERY 
POWER FACTOR OF UTILITY TO UPS OUTPUT VOLTAGE TERMINALS AT RATED LOAD 

does not matter 10 ms maximum; 8 ms 102 - 132 V, stepped yes, 10.8 - 14 V at least 5 minutes at full load; at 
typical sine wave least 15 minutes at half load 

does not matter 10 ms maximum; 8 ms 102 - 132 V, stepped yes, 10.8 - 14 V at least 5 minutes at full load; at 
typical sine wave least 15 minutes at half load 

1.7 A at 200 W 8 ms maximum 102 V AC, stepped sine no 20 minutes at full load 
wave 

0.8 less than 2 ms 115 V AC yes 9 minutes at full load 
0.8 less than 2 ms rms yes 16 minutes at full load 
0.8 less than 2 ms rms yes 18 minutes at full load 
0.8 less than 2 ms rms yes 10 minutes at full load 

0.6 

0.6 

4 ms maximum 

4 ms maximum 

120 V AC, modulated 
pulse-width output 
120 V AC, modulated 
pulse-width output 

yes, 12 V nominal 

yes, 24 V nominal 

11 minutes at full load; 27 
minutes at half load 
11 minutes at full load; 27 
minutes at half load 

0.8 

0.8 

4 ms± 2 

4 ms± 2 

140 V square wave; 
115 V AC under load 
140 V square wave; 
115 V AC under load 

yes, 12 V nominal 

yes, 24 V 

20 minutes at full load; 45 
minutes at half load 
9 minutes at full load; 20 minutes 
at half load 

doesn't matter for 10 ms maximum; 4 ms typical 120 V AC, phase- no at least 5 minutes at full load; at 
these models shifted square wave least 20 minutes at half load 

4 ms maximum; 1 ms typical 120 V AC, phase- yes, 12 V at least 5 minutes at full load; at 
shifted square wave least 20 minutes at half load 

10 ms maximum; 4 ms typical 120 V AC, sine yes at least 6 minutes at full load; at 
wave least 25 minutes at half load 
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Tuble I: continued 


MANUFACTURER 


Qubie' 
4809 Calle Alto 
Camarillo, CA 93010 
(800) 821-4479 

R. H. Electronics Inc. 
566 Irelan Dr. 

Buellton, CA 93427 

(805) 688-2047 

SAFT America 
Electronic Systems Division 
2414 West 14th St. 
Tempe, AZ. 85281 
(602) 894-6864 

' 

Sun Research Inc. 
POB 210 
Old Bay Rd. 
New Durham, NH 03855 
(603) 859-7110 

Topaz Electronics 
9192 Topaz Way 
San Diego, CA 92123 
(619) 279-0831 

Tripp Lite 
500 North Orleans 

Chicago, IL 60610 

(312) 329-1777 

• with status monitor 

POWER TRANSFER 
PRICE RATING CUT.IN BACK 

MODEL PER UNIT (WATTS) VOLTAGE TO LINE 

SB200 $329 200 108 v 108 v 

XT300 
(both have surge and 
EMI protection) 

$429 300 108 v 108 v 

Guardian Angel 
(20012060) 

Power Angel 

200 VA 

400 VA 
(both have spike 
protection) 

M60 
M60+S 
M60+3 
M60+3S 
M60+6 
M60+6S 
Mayday 
Mayday+S 
Mayday+3 
Mayday+3S 
SR3 
SR6 
( + S indicates surge 
protection) 

84461 

84462 

84462-01* 

84864 

84864-01 * 

84126-01* 

$495 

n.a. 

$549 

$749 

$400 
$475 
$525 
$700 
$900 
$1140 
$240 
$325 
$350 
$500 
$595 
$995 

$760 

$820 

$870 

$970 

$1020 

$1085 

200 

800 

200 VA 

400 VA 

150 VA 
150 VA 
300 VA 
300 VA 
600 VA 
600 VA 
150 VA 
150 VA 
300 VA 
300 VA 
300 VA 
600 VA 

400 VA 

400 VA 

400 VA 

800 VA 

800 VA 

1000 VA 

102 v 106 v 

102 v 106 v 

102 v ... 106 v 

102 v··· 106 v 

104 v 110 v 
104 v 110 v 
104 v 110 v 
104 v 110 v 
104 v 110 v 
104 v 110 v 
104 v 110 v 
104 v 110 v 
104 v 110 v 
104 v 110 v 
104 v 110 v 
104 v 110 v 

102 v 110 v 

102 v 110 v 

102 v 110 v 

102 v 110 v 

102 v 110 v 

BC-200 $359 200 85 v·· 

BC-425 $559 425 85 v·· 

BC-1000 $1179 1000 85 v·· 

(all have surge 

protection) 


•• may be used in series with vendor's brownout protection system; as supplied, the 
BC series is for complete blackout protection only 

••• option for higher specification available 
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ALLOW~Bl.E 
LOAD POWER 
FACTOR 

TRANSFER TIME 
OF UTILITY TO UPS 

OUTPUT 
VOLTAGE 

doesn't matter for 
these models 

10 ms maximum; 4 ms typical 

4 ms maximum, 1 ms typical 

120 v 

120 v 

10 ms maximum; 4 ms 
typical 

10 ms maximum; 4 ms 
typical 

0.8 6 ms maximum; 4 ms typical 

0.8 6 ms maximum; 4 ms typical 

16 ms maximum: 8 ms typical 
16 ms maximum; 8 ms typical 
16 ms maximum; 8 ms typical 
16 ms maximum; 8 ms typical 
16 ms maximum; 8 ms typical 
16 ms maximum; 8 ms typical 
8 ms maximum 
8 ms maximum 
8 ms maximum 
8 ms maximum 
8 ms maximum 
8 ms maximum 

doesn't matter for 10 ms maximum; 4 ms typical 
these models 

10 ms maximum; 4 ms typical 

10 ms maximum; 4 ms typical 

10 ms maximum; 4 ms typical 

10 ms maximum; 4 ms typical 

102 V - 132 V rec
tangle sine 

120 V ± 3.5 V sine 
wave 

117 v ± 15%, 
square wave for 
both models 

120 V rms; 
+ 3 V over 80% 
of battery energy; 
sine wave; 
5% harmonic 
distortion 
120 V, square wave 
120 V, square wave 
120 V, square wave 
120 V, square wave 
120 V, square wave 
120 V, square wave 

120 V ± 3.5 V, sine 
wave for all models 

EXTERNAL 
BATTERY 
TERMINALS 

yes, 12 v 

yes, 12 v 

yes 

no 

optional, 24 V 

optional, 24 V 

all models except 
SR6 have external 
battery terminals; 
SR6 has an internal 
gel 

no for all models 

OPERATING PERIOD 
ON INTERNAL BATTERY 
AT RATED LOAD 

5 minutes at full load; 20 minutes 
at half load 
6 minutes at full load; 20 minutes 
at half load 

2 - 6 minutes at full load; 15 
minutes at half load 

12 minutes at full load; 35 
minutes at half load 

20 minutes at full load; 50 
minutes at half load 
10 minutes at full load; 24 
minutes at half load 

at least 30 minutes at full load for 
all models except SR3 and SR6, 
which have a period of at least 
15 minutes at full load 

at least 9 minutes at full load; 25 
minutes at half load 
at least 35 minutes at full load; 
75 minutes at half load 
at least 35 minutes at full load; 
75 minutes at half load 
at least 12 minutes at full load: 35 
minutes at half load 
at least 12 minutes at full load; 35 
minutes at half load 
at least 9 minutes at full load; 30 
minutes at half load 

doesn't matter for 10 ms maximum 120 V AC, rec- no for all models 10 minutes at full load; 30 
these models !angular wave for all minutes at half load 

10 ms maximum models 10 minutes at full load; 30 
minutes at half load 

10 ms maximum 16 minutes at full load; 38 
minutes at half load 

JANUARY 1985 • BYTE 187 



POWER SUPPLIES 


Tuble 2: Continuous-duty uninterruptible power supplies compared according to manufacturer specifications. 
Some information may nave changed since press time. 

MANUFACTURER 

Computer Power Inc. 
124 Main St. 
High Bridge, NJ 08829 
(201) 735-8000 

Electronic Protections 
Devices 
POB 673 
Waltham, MA 02254 
(800) 343-1813 

RTE Deltec Inc. 
2727 Kurtz St. 
San Diego, CA 92110 
(619) 291-4211 

Sun Research Inc. 
POB 210 
Clld Bay Rd. 
New Durham, NH 03855 
(603) 859-7110 

POWER 
RATING POWER 

MODEL PRICE (WATTS) FACTOR 

OUPS48-500 
OUPS48-750 
OU PS48-1000 
UPS36-500M 
- with lead-antimony 

battery 
- with small gel battery 
- with large gel battery 

UPS36-750M 
- with lead-antimony 

battery 
- with small gel battery 
- with _large gel battery 

UPS36-1000M 
- with lead-antimony 

battery 
- with small gel battery 
- with large gel battery 

UPS48-1500M 
- with lead-antimony 

battery 
- with small gel battery 
- with large gel battery 

$1650 
$1750 
$1975 

$1690 

$1710 
$1795 

$1795 

$1860 
$1940 

$2075 

$2140 
$2220 

$3500 

$3565 
$3645 

500 0.75 lag to 0.9 
750 lead for all 
1000 models 

500 

500 
500 

750 

750 
750 

1000 

1000 
1000 

1500 

1500 
1500 

Grizzly 500 $2400 500 0.8 
Grizzly 1000 $5200 1000 0.8 
(both have surge 
protection) 

3056 $1995 

DSU-720 $2995 
DSU-1220 $3395 
DSU-1820 $3895 
7026 $6295 

Mayday 60 +3C $800 
Mayday 60 + 6C $1325 
Mayday 60 + 10C $2295 
SR30 $995 
SR60 $1495 
SR100 .(220 V in, $2395 
110 V out) 
SR150 (220 V in, $3195 
110 V out) 

500 

700 
1200 
1800 
2500 

0.8 to 1 
0.8 to 1 
0.8 to 1 
0.7 to 1 

BYPASS UPS 
TO UTILITY 

yes, 1 second 
yes, 1 second 
yes, 1 second 

yes, less than 1 
second for all 
UPS36 and 
U PS48 models 

standard at 
125% overload 
for both models 

standard 

optional 
optional 
optional 
standard 

300 VA 1 for all models optional on all 
600 VA models 
1000 VA 
300 VA 
600 VA 
1000 VA 

1500 VA 
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Inquiry 302 

POWER SUPPLIES 


BATTERY CONNECTION 
OR INTERNAL BATTERY 

OUTPUT VOLTAGE AT RATED LOAD 

120 V AC, sine wave 
for all models 

OUPS48 models operate on ex
ternal battery 

120 minutes at full load 

50 minutes at full load 
120 minutes at full load 

75 minutes at full load 

30 minutes at full load 
75 minutes at full load 

50 minutes at full load 

20 minutes at full load 
50 minutes a, full load 

40 minutes at full load 

20 minutes at full load 
45 minutes at full load 

120 V AC, sine wave 	 both models have 60-V external 
battery; 15 minutes at full load, 
12 minutes at half load 

120 V AC, sine wave, 

5% THO 

DSU models offer user

selectable sine wave, 

50/oTHD 

120 V AC, sine wave, 

<;O/n T~n 

1zu v AC, sine wave 
for all models except 
SR100 and SR150; for 
those models, 110 V 
AC, sine wave 

48-V external battery 
72-V external battery on all DSU 
models 

72-V external battery 

<!4-V external battery 
24-V external battery 
48-V external battery 
12-V internal gel 
24-V internal gel 
SR100 and SR150 offer choice of 
lead-sul1 • h::ittAry or internal gel 

For the IBM~~~"B~~~MPATIBLES 
KEYSWAP is the most advanced Macro Processor 
available for the IBM PC*• • including WINDOWING 
and Keyboard filtering. 

KEYSWAP creates yet another d~·mension }n 1
USER FRIENDLINESS. - ~ 
In addition to the standard s' 
macro features, the user can: ~ 

Create custom Help Menus that can 

be recalled from within any program. 


Create "lessons" that can be played back at 

variable speed for tutorial or demo purposes 

ONLINE FULL SCREEN MACRO EDITOR Create and 

Modify your macros at any time. 


Create a slngle macro definition as large as 64K 


ONLINE MACRO LISTING 

See a listing of your macros at any time - instantly! 


IMAGINE: automatic time and date display; fixed and 

variable definition fields; audible feedback on toggle keys; 

alternate cursor control selection; Keyboard customization; 

Condensing many keystrokes into just one. 

KEYSWAP - State of the Art keyboard utility software . 


$129~~l~~TAIL) 
2.50 Shipping & Handling. MA res add S'A> Sis. TX 

'OR ORDERS OR INFO CALL OR WRITE 

RICKERDATA 
PO BOX 998 MELROSE. MA 02176 (617) 662-0856 

MC & VISA ACCEPTED 
'• Regislentd T111demartc IBM _.,/ 

Our complele line says it all: Touchdown'" KeytopExpanders fit over 
existing keys on IBM PC and most PC lookalikes. Adhesive provided 
insures easy removal wilhout damage to keyboard. Touchdown'" 
Key Overlays re-assign, clarify or blank-out PC keytop commands;

ll"'Ol!ii~n durable, non-glare surface looks and feels like original keytops. 
::I:JVRWY P. 0. Box 201, Dept. 8, Cornville, Al 86325 

DEALER INQUIRIES llNfrEO-Add ihese unique ilems IJ your sohware line <Ill ffill immediale prolils 
Write us today or phone 602-634-7517 lor complete details 

KEYTOP EXPANDERS o Blk. o Grey Qty. 	 Price' I1---------------I Qty. 	 Price· 1 __ CompaQ. Columbia (10 keys) $21.95 I 
__IBM PC. PC/Xl PC Pml. (12 keys) $21.95 

, __IBM 5291 Oisplay Station (13 keys) 21.95 

I KEY OVERLAYS 
__525015251 (48 keytopsl lronts) $2195 

I __5520 (95 keylops) 
__Oisplay Wrile 2 (36 keytops) 

28.95 
2195 

I __Dvorak (43 keylops) 
__Wordslar (29 keytops) 

26.95 
26 .95 

I __Control Key English (5 keytops) 
O Check 0 Money Order 

6.95 

I O Visa O MasterCard Exp. Date___ 

'"" "' 
Visa or MC or 

~ompany Name 

\llenlion 

__Corona. Eagle Spirit Oubie, 
Keytronic (10 keys) 

__Blank Overlays (99 keylops) 
__Do-it-yourself Kit (154 pieces) 
__MulliMate 
__EasyWriter II 
__Lotus 1-2-3 
__WordPertecl 
__VolksWriter 
___AppleWriter II 

'All prices include postage TOTAL $_ 
Ari10na residents add 5% tax __ 

TOTAL ENCLOSED $_I 
Custom Overlay, Other Software Kits. 

Write for information. 1 

2195 I 
2195 I 
29.95 
29.95 I 
29.95 
29.95 I 
24.95 
24.95 I 
29.95 I 

· ~ 	 Ilil---------------il
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CONSTRUCTING
AN

EMERGENCY
LIGHT SOURCE
U nless you enloy programming in

the dark. an auxiliary light source
adlacent to your UPS-protected com-
puter ls a wise idea. I use a high-
intensity desk lamp that incorporates
a i2-V automobile taillight bulb and a
built-in I2-V transformer. Break the lead
to the lamp where shown in figure A.
add relay Ki. and connect the battery
and other wires. While the ii7-V power
is available, the lamp is lighted from the
ll7-V line. During a power failure. the
relay contacts switch the lamp to the
12-V battery You can add a single-post.
single-throw switch. Si. if you want the
option of turning the emergency light-
ing on and off to conserve battery
power.

Another altemative. albeit more com-
plicated. is shown in figure B. With this
design. you can modify your high-
intensity lamp with all solid-state (no
relay) circuitry and include battery-
charging capabilities. When nearly fully
charged. the i2-V car battery will
receive a trickle charge of about
30 milliamperes. guaranteeing many
hours of emergency lighting from a
fresh battery.

A photocopy of the printed-circuit board art-
work is available from William Rynone Sr..
POB 292. Ocean Gate. Nl 08740. You
must include a stamped self-addressed
envelope.
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Figure A: This emergency lighting setup powered by a UPS can keep you
from computing in the dark. (Original schematic by Barbara Campo.)
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Figure B: A high-intensity lamp modification with backup power source and
battery~charging capabilities. Schottky diodes must be used in the bridge in order to
maintain adequate lamp brilliance. Any PNP power—tab mount (10-66) transistor
with a gain of I00 at l ampere will work with this design.
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Floppy-disk drives are not as well 
protected. They can generally be 
divided into two types: those with DC 
motors and those with AC motors. 
Those with DC motors are de
energized when not reading or writing 
to disk. but they have heads that are 
in continual contact with the disk. 
Drives with AC motors contain read/ 
write heads that are lowered into posi
tion only during data transfer. As long 

as the filter capacitors are large 
enough to sustain voltage above TTL 
(transistor-transistor logic) minimum 
levels. you will not lose data. However. 
if the head is traveling across the disk. 
a sudden power loss-below 117 V
can result in a scratched floppy disk. 

Winchester drives are an exception. 
Their heads require a nominal I 5 
seconds to be lifted to the normal 
operating position and a comparable 

time to be de-energized. It appears. 
therefore. that a 2 5-ms loss of power 
should have no detrimental effect. 
Some 5 !4-inch Winchesters do have 
an electromechanical brake that ac
tivates at approximately 9 V. making 
it difficult to predict what will happen 
to them at different levels of power 
loss. 

THE PRICE OF POWER 
The price of uninterruptible power is 

UPS 

SHOPPING QUESTIONS 

Here are some appropriate ques
tions to ask when shopping for a 

UPS device. Questions 2 through 9 are 
particularly applicable to standby UPS 
units. 

I. Should I purchase a continuous-duty 
or a stan.dby UPS? (A quality standby 
UPS may perform acceptably at a con
siderable savings.) 
2. What is the power rating of the UPS? 
If it has a built-in battery. how long will 
the battery supply power at a usable 
voltage level? Will the vendor supply 
an output-voltage versus time curve for 
its UPS unit under rated power con
ditions? 
3. You may wish to purchase a UPS 
with reserve power to accommodate 
future computer components. How 
much 117-V rms output voltage varia
tion will occur if the unit is not used 
at its rated load power? That is. how 
well is the output voltage regulated? 
Will the vendor supply an output
voltage versus percent-of-rated-load 
power curve for its UPS? (This question 
is appropriate because the intermittent 
operation of disk drives and printers 
causes variations in the load current 
that must be supplied by the UPS.) 
4. Are terminals available on the case 
of the UPS whereby an external bat
tery may be employed (thus enabling 
a longeroperating period)? If so. what 
voltage must the external battery be? 
(1\velve volts is desirable. so a low-cost 
car battery may be used.) 
5. Will overheating problems occur if 
operated with an external battery for 
an extended period? How long can you 
operate? 

6. Is the UPS unit available without the 
internal battery? (You may decide to 
use a 12-V car battery.) 
7. lb what voltage must the power line 
decrease before the UPS activates? 
Does the UPS activate at the same 
voltage value for slowly as well as 
rapidly decaying line voltages? Does it 
employ a phase-locked loop circuit 
with gradual line frequency capture cir
cuitry? 
8. In the event of a sudden and com· 
plete loss of power. what is the switch
ing time for the standby unit to "cut 
. "?m. 
9. Is delay circuitry included in this 
product? (Delay circuitry can keep the 
unit on line for a period of time after 
it has been activated by line transients. 
thus giving the power company's line 
voltage an opportunity to settle.) If so. 
what is the delay period? 
I 0. Is the output of the UPS sine wave 
or square wave? (Some printers mal
function with a square-wave power 
source. If you're content to save some 
data and power down your computer. 
the UPS output waveshape might not 
be important. and you could purchase 
a lower-cost unit. A sine-wave unit may 
cost two to three times as much as an 
equivalent square-wave unit.) 
11. Most microcomputer users already 
have line transient suppressors. Is the 
UPS available without this built-in cir· 
cuitry? If not. can you connect an exist
ing multi-outlet power strip with surge
suppression capability to the output of 
this UPS without excessive voltage 
drop? 
12. Who services the UPS? (Hong Kong 
is rather inconvenient.) 

a purchase factor. A low-power con
tinuous-duty UPS may cost three to 
four times more than a standby UPS 
of equivalent rating. Power ratings of 
UPSs may be as low as I00 watts or 
up to many kilowatts. Your home com
puter doesn't need that much protec
tion. These high-kilowatt units are 
used by banks and hospital operating 
rooms. 

You can determine the UPS power 
required to protect your system by 
adding the individual power ratings of 
each component. You'll find the 
power ratings for the central process
ing unit. disk drives. video-display ter
minal. and printers on each manufac
turer's nameplate or in the accom
panying data sheets. If you own a 
totally integrated computer system. 
you'll find only one power rating. You 
may want to purchase a UPS with a 
slightly greater power rating than your 
system requires. The extra power will 
enable you to add one or more new 
components. 

Tables I and 2 are based upon in
formation supplied by UPS manufac
turers. In some instances their data 
was incomplete and would not help 
a reader answer the "consumer" 
questions that accompany this article 
(see "UPS Shopping Questions" at 
left). _ 

A common power rating for stand
by UPSs used in typical home com
puter systems is 150 to 200 watts. 
These units operate on their built-in 
battery, or batteries. for about 20 
minutes. This is just enough time to 
complete important data entry. albeit 
by flashlight or candlelight. and save 
your work (see "Constructing an 
Emergency Light Source" on page 
190).• 
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FANTASTIC COMPUTER PRINTER SALE!!! 


•::::. DELUXE COMSTAR T /F 
80 CPS Printer - $169 .00 

This COMSTAR TIF (Tractor Fr1ct1onJ 
PRINTER 1s exceptionally versatil e It 
prints 8 11/ ' x 11" standard size single sheet 
stationary or continuous feed computer 
paper Bi-directional, 1111pact clot niatrix . 
80 CPS. 224 chara cters (Ce11tro111cs 
Parel lel Interface)_ 

Premium Quality 120-140 CPS 
10" COM -STAR PLUS+ 

Printer $249.00 
The COM -ST AR PLUS+ gives you al l the 
features of the COMSTAR T I F PRINTER 
plus a lO"carriage. 120 140CPS.9x9dot 
matrix with doubles trike capabil 1ty for 18 x 
18 dot matrix (near letter quality). high 
resolution bit image ( 120 x 144 dot 
matrix). underl1n1ng. back spacing. left 
and right margin settings . true lower 
decenders with super and subscripts . 
prints standard . 1tal1c. block graphics and 
special characters It gives you print 
quality _and features found on printers 
costing twice as much 11 (Centron1 cs 
Parallel Interface) (Better than Epson 
FX80) List $499 .00 SALE $249.00 

• 15 Day Free Trial 

Premium Quality 120-140 CPS 
15 112" COM-STAR PLUS+ 
Business Printer $349 .00 

Has all tile features of tile 10" COM STAR 
PLUS+ PRINTER plus 15 · .. carriage and 
111ore powerfu I electro 111 cs componen ts to 
li anclle large ledger lx1s1ness forms' 
(Better than Epson FX lOOJ List $599 

SALE $349.00 

Superior Quality 

10" COM-STAR+ H.S. 


HIGH SPEED 160-180 CPS 

Business Printer $369.00 


This Super High Speed Com-Star+ Business 

Printer has all the features of the 1 O" COM 

S TAR+ PRINTER with HIGH SPEED 

BUSINESS PRINTING 160-180 CPS, 100% 

duty cycle, 8K Buffer. diverse character 

fonts, special symbo ls and true decenders, 

vertical and horizontal tabs . A RED HOT 

BUSINESS PRINTER at an unbelievable low 

price (Serial or Centronics Parallel 

Interface) List $699.00 Sale $369.00. 

Superior Quality 

15112'' COM-STAR PLUS+ H.S. 


High Speed 160 - 180 CPS 

Business Printer $469.00 


This Super High Speed COM-STAR+ lSW' 

Business Printer has all the features of the 

10" COM-STAR BUSINESS PRINTER witha 

15 'h " Carriage and more powerful 

electronic components to handle larger 

ledger business forms' Exclusive bottom 

feed . (Serial Centronics Parallel Interface) 

List $799.00 Sale $469.00 

OOlympia 
Executive Letter Quality 


DAISY WHEEL PRINTER $379.00 

This is the worlds finest daisy wheel printer 

Fantastic Letter Quality, up to 20 CPS 

b1d1rect1onal. will hand le 14.4 " forms 

w1dth1 Has a 256 character print buffer. 

special print enhancements. built 111 

tractor-feed (Centron1cs Parallel and 

RS232C Interface) List $699 SALE $379. 


1 Year Immediate Replacement Warranty 


~~~~~~~~~~~~~~PARALLEL INTERFACES~~~~~~~~~~~~~~• 

For VI C-20 and COM-64 - $49 .00 For App le computers - $79 .00 

Add S 14 50 for 1tlipping. nondling ond inaurance . lllinoi1 re1ident1 
plea19'!:)dd 6'1, tax . Add S29 00 far CANADA . PUERTO RICO . HAWAII . 
ALASKA . APO-FPO ordera _ Canadian ordera mutt be in U.S. dollara . 
WE 00 NOT EXPORT TO OTHER COUNTR IES . 

Encloae Caanlera Cneck . Money Order or Peraonal Cneck. Allow l • 
day1 for delivery . 2 to 7 daya far pnane ordera _ 1 day ewpreu mail 1 

VISA-MASTER CARD-We Sh ip C.0 D to US Addresses On ly 

Atari 850 Interface - $79.00 For ALL IBM Computers - $89 .00 

PRDTECTD 
ENTERpRIz Es IWI LOVIOUll CUSTOMlltlt 

IOX 550, IARRINOTON, ILLINOIS 80010 
Phone 3121312·5244 to order 

COM-STAR PLUS+ ABCDEFGH %.::Jl<LMNCPGIR&TUVW>CVZ 
Print Example: A8CDEFGt-IJJl<L.MNOPQR8TUWXVZ 12:54'5671190 
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NEW 128K -MEGA BYTE DUAL DISK DRIVE-80 COLUMN 


COMPUTER SYS~EM SALE! 

HOME• 	 •WORD PROCESSING 


LOOK A T A LL YOU GET FOR ONL Y $ 8 9 5 • LIST PRICE 
CD B 128 COMMODORE l 28K 80 COLUMN COMPUTER $ 995 .00 

@ 4023 - 100 CPS - 80 COLUMN BIDIRECTIONAL PRINTER 499.00 

@ 8050 DUAL DISK DRIVE (over l million bytes) 1795.0 0 

@ 12" HI RESOLUTION 80 COLUMN MONITOR 2 4 9 .00 

• BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 	 49 .95 

• l l 00 SHEETS FAN FOLD PAPER 	 19 .95 

• 	 ALL CABLES NEEDED FOR INTERFACING l 02 .05 


TOTAL LIST PRICE $3717 .95 


PLUS YOU CAN ORDER THESE BUSINESS PROGRAMS AT SALE PRICES 
LIST SALE LIST SALE 

Professional 80 Column Payro 11 5149 .95 $99.00 
Word Processor 5149.95 $99.00 Inventory 5149 .95 $99.00 

Professional Dat a Base 5149 .95 $99.00 Genera I Ledger 5149.95 $99 .00 
Accounts Receivable 5149 .95 $99 .00 Financial Spread Sheet 5149 .95 $99.00 
Accoun ts Payable 5 149 .95 $99 .00 Order Entry 5149.95 $99.00 

LI ST SALE 

Olympia Exec utiv e Le tt e r Q ualit y Pr in t e r 5699.00 $379.00PRINTER REPLACEMENT OPTIONS ,•,· C omstar H i-S p eed 160 CP S 15'/ ,'" B usiness Prin t er 5779 .00 $4119.00 
(r eplace the 4023 with the !a l lowing a t th ese sol e prices) ,•,- T e lecommu n ic a t ions D e luxe M ode m P ack age 5199 .00 $139.00 

.. IEEE to Centronics P a ra ll e l Pr i nter Inter f ace 5179 .00 $139.00 

15 DAY FREE TRIAL . We give you 15 days to try out this SUPER SYSTEM PACKAGE' ' If i t doesn ' t meet your expectations . just send it back 
to us prepaid and we will refund your purchase price ' I 

90 DAY IMMEDIATE REPLACEMENT WARRANTY . If any of the SUPER SYSTEM PACKAGE equipmen t or programs fail due to faulty 
workmanship or material we will replace it IMMEDIATELY at no charge!! 

Add SS0.00 for shipping and handling!! 
$100.00 for Alaska and Hawaii orders. 
WE DO NOT EXPORT TO OT HER COUNTR IE S 
Enclose Cashiers Check . Money Or der 0r Per sonal Ch ec k . A llow 14 days for 
de livery . 2 to 7 c.Joys. for phone orders, I day ex pres ~ rno i l ! We occep1 Visa 
oncl Mas terCard . We ship C.O .D. to conlinenta l U.S. adciresse s only . 

PROTECTO 
ENTERPRIZES WE LO VE OUR CUSJQt,.1ERS 

BOX SSO, BARRINGTON, ILLINOIS 110010 
Phone 3121382·5244 lo order 
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.You alreadyown a 

computer that can talk. 


Now let it. 

Now you can upgrade almost any personal computer 


and make it more powerful than ever, by giving it the power of speech. 


The Votrax Personal Speech System is the least 
expensive sophisticated voice synthesizer available today. 
The PSS's text-to-speech vocabulary is virtually unlimited, 
and you can define an exception word table and custom
ize your translations. So the PSS can say just about anything! 

It's a speech and sound specialist. 
The PSS can also mix speech and sound effects or speech 
and music. It contains its own speaker, a programmable 
master clock, 256 programmable frequencies, a program
mable speech rate for a more natural rhythm, and 16 
programmable amplitude levels for incredible control of 
word emphasis. You can control the volume. Plus, it 
doesn't use any of your computer's valuable memory. 

It's computer friendly. 
The PSS is unbelievably easy to use. It doesn't need an 
interface card for most computers. It comes with standard 
serial and parallel ports. Speech, music, and sound effects 
are as simple as printing out a document. 

What do you do with a talking 
computer? 
There are countless practical applications. Businesses may 

want the PSS for spoken transmission of information, 

narration of displays, and product demonstrations. It 

makes verification of data input possible for the blind. 

It can be part ofa burglar alarm system. 

Children can use the PSS as a study 


There's also the Type 'N Talk. 
If you want a less sophisticated unit and want to spend a 
little less, consider the Votrax Type 'N Talk (TNT). Its vocab
ulary is also limited only by what you can type. It doesn't 
use any computer memory, it's compatible with most 
computers, and it's only $249.* Just plug it in to your own 
speaker and go! 

For more information about the Personal Speech 
System or the Type 'N Talk, see your local computer 
retai ler; call toll-free or write: 

GIVE YOUR 

COMPUTER 


THE POWER OF 

SPEECH. 


aid. And it helps games come alive, 1 • aa==:z:=~z::::Z:5Ei:!E 
speaking while you play. 

Whatever your computer can t -·· 
do, the PSS can help it do it better; at 
a cost that makes it all worthwhile: 
only $395.* Call (313) 583-9884 to hear an actual voice 
demonstration of the PSS. 

•Suggested reta~ price 
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BY RICHARD S. SHUFORD 


. ' 

AN INTRODUCTION 
TO FIBER OPTICS 
PART 2: 

CONNECTIONS AND NETWORKS 


Optical fibers are 
becoming practical 
for use in applications 
sucft as local networks 

Editor's note: Last month we looked at the 
new technology of optical-fiber waveguides and 
examined their fundamental principles. This 
month we' II concentrate on the more practical 
aspects offiber optics: how they are connected 
together and how they are being used in com
puter communications. 

T
he rapid development and 
change of the fiber-optics in
dustry is evident in microcosm 

in the little parts that enable the ma
jor components of a fiber-optic 
system to be fitted together: the con
nectors. Established electronic
connector companies are in hot com
petition with unknown upstarts to 
develop. patent. and sell the fiber
optic cable connector that will 
become the equivalent of the audio
equipment "phono" plug or the 
coaxial-cable PL-2 59. The SMA 905 
and 906 connectors for multimode 
fibers. made by Amphenol. AMP. Op
tical Fiber Technologies Inc.. and a few 
others. are candidates (at least in 
commercial systems). but their role is 
not yet a dominant one. 

To the user of a fiber-optic system. 
the continued competition indicates 
that none of the connectors hitherto 
available have been really satisfactory 
in all respects. Among their defects 
have been high price. fragility. high 
loss. noninterchangeability. difficulty 
of installation. and uncertainty of sup
ply. Fortunately, the majority of the 
products on the market have over
come most of these flaws. but the 
connectors all seem to have at least 
one drawback. 

Most of the connector designs now 
in wide use require a good deal of ex
pertise as well as special polishing or 
test equipment for proper installation. 

Many of the ones with low loss must 
be assembled using an epoxy adhe
sive to hold the optical fiber in align
ment the epoxies often require ex
posure to an ultraviolet curing light or 
high temperatures. Furthermore if. 
once the epoxy has cured. the fiber 
alignment is unsatisfactory. the con
nector has to be cut off and dis
carded. 

Engineers laying out a fiber-optic 
communication link have to pay close 
attention to the total signal loss in the 
system. 1\"ansmitter and receiver gain 
are weighed against the losses caused 
by each passive system component; 
the balance sheet of gain and loss is 
called the flux or power budget. In sys
tems that have many connections be
tween the transmitter and receiver. as 
is often the case in a computer local 
network. the connectors usually intro
duce more loss than any other factor. 
There is also a trade-off between the 
quality of the connection produced 
and the ease of installing the connec
tor: the easiest to install are the most 
lossy. With really tight power budgets. 
installers have to resort to the difficult 
but effective fusion splice for joining 
fibers. in which the cloven. stripped 
fiber end faces are precisely aligned 
and then melted together by subject
ing them to an electric arc. 

But new kinds of connectors and 
splices are being invented. artd one 
of them may yet combine the virtues 
everyone is waiting for. For example. 
promising developments have ap
peared in the multimode expanded-beam 
lens (EBL) connectors. The lens in an 

(continued) 

Richard S. Shuford is BYTE's special-projects 
editor. He can be contacted at POB 372. 
Hancock. NH 03449. 
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EBL connector spreads the light 
emerging from the attached fiber into 
a larger exit angle or. on the other 
side of the connection. gathers light 
from a larger region of space than 
would normally be permitted by the 
fiber's numerical aperture. Compared 

to other connectors. EBL connectors 
reduce the precision of fiber align
ment required. but they tend to be ex
pensive simply because they incor
porate lenses. which have to be 
ground and then coated chemically to 
prevent power loss from extra reflec

tion. However. at least one simplifica
tion has been made possible by new 
EBL designs now available from 
General Telephone and Electronics 
and from the Deutsch (pronounced 
"doysh") Corporation; these can be in

{continued) 

DRIVING THE FIBER...OPTIC ETHERNET Bus 

The Ethernet was designed to use 

a network-access protocol called 
carrier-sense. multiple-access with col
lision detection (CSMA/CD). The in
spiration for this. according to inven
tor Robert Metcalf. was the so-called 
"cocktail party algorithm": a man at a 
party wishes to speak. but first he 
listens. finding out if anyone else is 
already speaking. If he hears silence. 
he begins to talk. But if the woman next 
to him begins to speak at the same in· 
stant. neither will be understood by 
their listeners. So. each hearing the 
other. they both stop. After waiting for 
a brief moment. the man tries again to 
speak. and if the woman is inclined to 
wait for a slightly longer interval. the 
man succeeds in communicating. 

A CSMA/CD computer network 
works essentially the same way. The 
transceivers at each node sense the 
state of the transmission medium 
(usually a coaxial cable) before at
tempting to transmit. looking for a car
rier signal from another station's 
transceiver. Sometimes two devices at· 
tempt to transmit at once. but when 
this collision is detected. both stop and 
pause for a random interval before try
ing again. The likelihood of a collision 
is increased by delays of propagation 
along the length of the cable: by the 
time the signal from one station has 
traveled down the cable. another sta
tion has already started its own trans
mission. having heard nothing. 

In Ethernet. a station can easily tell 
that a collision has occurred by sens
ing the DC voltage level on the coax
ial cable. which becomes higher than 
usual when two stations are transmit· 
ting simultaneously. But a network in 
which signals travel through glass in the 
form of light waves cannot use DC 
voltages to detect collisions. Nor can 
it use comparison of the levels of light 
present in the optical fiber. Different 

levels of light arrive at various points 
in the system because of the attenua
tion of the light at each connection. 
Furthermore. the power emitted by op
tical transmitters varies-some emit 
twice as much light as others. and the 
sensitivity of receivers also varies. 
There is no practical way to use direct 
measurement of the transmitted signal 
as a reliable collision detector. A team 
of researchers headed by Richard P. 
Kelly at Siecor FiberLAN took this as 
a challenge in designing a fiber-optic 
network that would be compatible with 
Ethernet. 

The researchers looked at some pre
vious efforts to use an active central 
controller With a hybrid signal path (in
cluding work at Xerox's Palo Alto 
Research Center. where Ethernet was 
developed). In many such previous 
designs. transmissions coming over op
tical fibers from each network station 
were fed into an optical transceiver at 
the central node. The transceiver con
verted the signal into electrical form 
and then placed it on a metallic elec
trical bus. permitting collision detection 
to occur the same way as in the original 
Ethernet. The signal was then recon
verted into modulated light and sent 
out on a second set of fibers to the 
other nodes. 

But an active central node for prop
agating the signals negates one of the 
basic reasons for using the bus top
ology: the network could fail totally if 
anything goes wrong with the active 
central controller. (The same principle 
applies if active T-taps are used on a 
pure fiber-optic bus. although possibly 
only part of the network would fail.) So 
Kelly's team devised a clever alter
native in which the physical bus of 
Ethernet is emulated by a passive op
tical multiplexer. the transmissive star 
coupler. For each network node. sep
arate transmit and receive fibers (in a 

dual cable) are used. physically laid out 
in a star configuration and converging 
at a wiring center. The transmit lines 
enter the input side of the transmissive 
coupler. which divides the incoming 
light equally and broadcasts it to all the 
stations on the network over the 
receive lines (as shown in figure 4 ). Any 
collisions of transmissions occur inside 
the coupler. 

However. at some point in the 
transmit line coming from the remote 
stations. an optical tap diverts a small 
amount of the optical power (around 
IO percent) to separate fibers that feed 
a separate active collision detector. The 
collision detector has individual inputs 
for each network station. each feeding 
a receiver connected to one gate of a 
logical comparator. Whenever signals 
arrive simultaneously on more than 
one collision-detection line. a collision 
is known to be occurring. With multi
ple inputs active. the comparator emits 
an output signal to activate a "jam" 
transmitter that feeds the central 
coupler with a distinctive signal subse
quently broadcast to all nodes. To find 
out if there has been a collision. the 
network nodes merely have to detect 
the special jam signal. If there is a 
failure in the collision detector. the net· 
work falls back into a somewhat Jess 
efficient mode of operation. without 
collision detection; data. however. can 
still flow throughout the system. 

In this design. the passive transmis
sive coupler maintains the robustness 
of the bus topology, while the active 
collision detector allows complete 
interconnection and protocol com
patibility with existing coaxial-cable 
Ethernet installations. And the efficien· 
cy of optical-fiber transmissions results 
in longer network segments. increas
ing from 500 meters to 2800 the 
distances that can be handled between 
nodes before repeaters are needed. 
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Introducing Dow Jones Straight Talk™ 


Nowthere's smart software™ 

for the Macintosh 

Think of it. Now there's 
software as smart as the 
Apple® Macintosh™ computer. 
DowJones Straight Talk™ 
offers you all the facts in 
DowJones News/Retrieval® 
and the other leading 
information services. With 
Straight Talk, you get the 
exact information you 
need when you _ 
need it. --

Get an''X' onyour Paper. 

It's one o'clock in the morning. Your term 

paper on the American Revolution is due at 8 a.m. 
Where was the misnamed Battle of Bunker Hill 
really fought? It could be the difference between an 
'W.' and a "B': 

Now there's smart softwareM 
for the Macintosh™ computer. 

With Straight Talk, the smart software from 
Dow Jones, you can use an- electronic encyclopedia to find the 
historical fact you need. Even if it's 
the fact that on June 17, 1776 the 
Battle of Bunker Hill was fought 
on Breed's Hill. 

FIBER OPTICS 


stalled on multimode cables without 
special polishing of the fiber's face. 

INTERCOMPUTER 
COMMUNICATION 
Optical fibers are becoming an in
creasingly attractive medium for com
munication between computers. Or
ganizations with large data-processing 
chores are discovering the efficiency 
and security of fiber optics for con
necting computation centers that are 
a few miles apart. The small physical 
size of fiber-optic cables is no small 
advantage in upgrading an installation 
where cable ducts are already 
crowded. And fiber-optic links are 
beginning to appear where engineers 
planning for greater capacity recog
nize the potential for expanding the 
bandwidth by merely upgrading the 
interface equipment. 

A significant new area of use is in 
the so-called "back-end" networks. 
connecting large-scale. high-speed 
processors to their attendant memory 
and peripheral devices. One of the 
projects of technical subcommittee 
X3T9 .5 of the American National 
Standards Institute (ANSI) is the Fiber 
Distributed Data Interface. a back-end 
interface designed to use fiber-optic 
links at data rates of 100 megabits per 
second (Mbps). 

But the application of most interest 
to users of personal computers is the 
lower-speed general-purpose local
area network (LAN). which connects 
workstations. file servers. and miscel
laneous peripherals in an office or fac
tory environment. Any local network 
that needs wide bandwidth. long 
cable runs between stations. immuni
ty to electromagnetic interference. or 
high security is a candidate for fiber
optic cabling . And although an 
optical-fiber-based system costs ini
tially somewhat more than an equiv
alent network built from copper 
twisted-pair wire or coaxial cable. the 
bandwidth of a fiber-optic system can 
be easily expanded later by merely 
changing the interface equipment. 

LOCAL NETWORKS 
If you've been following the recent 
commercial developments in local 
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networks. you know that battles are 
being waged over what is the best 
general-purpose network-node con
nection and layout scheme. or topo/og!J. 
The three major systems are the bus. 
the ring (or loop), and the star. The 
champions are well known: Xerox and 
Digital Equipment Corporation attackc 
ing on behalf of the bus. IBM stoutly 
defending the ring, and AT&T recent
ly launching a kind of Star Wars 
offensive. 

The inherent characteristics of fiber
optic technology cause its most 
natural network implementations to 
take the form of the ring or star. But 
currently, bus-type networks seem to 
have the best strategic position in the 
topology skirmishes, largely because 
of the success of the Xerox-developed 
Ethernet and its imitators. This poses 
somewhat of an obstacle to the use 
of fiber optics in many currently exist
ing local networks: however. it is not 
an insurmountable one. 

In figure I. the bus. ring. and star 
topologies are shown in their ideal
ized forms. A bus network has all its 
nodes connected directly to a single 
distribution medium: a signal broad
cast by any node can be received by 
every other node. In a ring network. 
each node communicates directly 
only with the nodes immediately ad
jacent to it (in the logical sense). 
receiving on one side and transmit
ting on the other. Provisions are usual
ly made to bypass a malfunctioning 
node. The star network features a cen
tral switching point that receives 
transmissions from the originating 
nodes and redirects or retransmits the 
data to the destination nodes: each 
node talks only to the central switch. 

(Another distinction can be drawn 
between different kinds of networks. 
If the signals are transmitted in more 
or less raw form . the network is called 
baseband. If the data signals are 
modulated onto a very-high-fre
quency carrier signal. the network is 
called broadband. A broadband system 
can mix the computer data with other 
kinds of signals: telephone conversa
tions. video images. etc. But the inter
face equipment for broadband is 

(continued) 

Get that Big Promotion. 
In half an hour, your boss is due to finalize a 

merger with a company you have doubts about. His 
career rides on this deal. How can you change his 
mind before it's too late? 

Now there's smart softwareM 
for the Macintosh™ computer. 

With Straight Tulk, the smart software from 
Dow Jones, you can get the 
lowdown on a company without 
ever leaving your office. You 
might even discover a revealing 
fact that saves your boss's job 
and earns you a new one. 

Dow Jones ~ 

....~~~---ght Th.lk™ 

Apple is a n:glstcn:d tr:adcnwk o f Apple Computer, Inc. M:icintosh Is a tr.ldemark llccnscd 10 Appk Compaler, Inc. 

Be Smart. 
See StraightTalk 
at yourMacintosh~computer 
dealer or call: 
1-800-345-8500 ext. 272 
for further information.
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Dow Jones 
Straight Tulk™ 

(Alaska, Hamill and fOreign
call: 1-215-789-7008 ext. 272) 
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somewhat more complex.) 
In addition to the physical connec

tions between nodes. a network must 
have a traffic cop: some means of 
deciding what data from which nodes 
can be passed over the system. Several 
schemes for enabling the system to 
make this decision exist. each with 
good and bad points. The topology 
selected for a network will be a chief 
factor in deciding which network
access protocol is appropriate. 

Both IBM and AT&T have an
nounced support for fiber-optic links 
as part of a computer local network. 
At the time of this writing (November). 
IBM's commitment is limited to speci
fying an option in the IBM Cabling 
System for use of fiber-optic cables (in 
pairs. multimode 140-micron-clad
ding/I 00-micron-core type). IBM says 
it intends to implement a local net
work with a logical ring topology im
posed on a star-shaped physical wir

ing setup. as in figure 2. Access to the 
network will be granted by a protocol 
based on passing a logical "token" 
around the ring. The centralized wir
ing closets in the announced cabling 
system are well suited to use of op
tical fibers. Some installations will 
probably be hybrids. with copper 
twisted-pair wire used for short runs 
and fiber-optic cables for longer links 
to distant nodes or between wiring 

(continued) 

Your computer 

is smart •••


Your ·-..,.." 
1111workstation It-... ' 

should be,too! 

Compucart is ·'The Smart Cart'.' Smart because it 
gives you comfort, convenience, mobility and security, all 

in one compact PC workstation. Compucart is ergonomically 
engineered to adjust for the user's comfort. lt'sdesigned to 

enclose and secure both hardware and software with one 
key. And, Compucart's twin-wheel casters let you move the 

compactCompucart with ease! Now that's a Smart Cart! 
Holds a complete PC system• Adjusts for hardware and user 

• Controls cabling and hardware • Rolls easily • Locks securely 
with one key • Quiets the printer • Very affordable • High 

quality materials and craftsmanship• Cools computer hardware 
• Human·factor engineered (ergonomic design) • GSA scheduled 

Products of Versa Tee Corporation • 60 years of craftsmanship 

CALL TOLL FREE 1-800-237-9024 
IN FLORIDA CALL (813) 251 -2431 • P.O. Box 2095, Tampa, FL 33601 -2095 

202 B Y TE • JANUA RY 198 5 Inquiry 64 



MAIL ORDER SERVICE YOU CAN DEPEND ON! 


BUSINESS SOFTWARE 


PROFESSIONAL SUPPORT PL US RELIABLE PERSONALIZED SERVICE 

AND WE'LL STILL BEAT MOST PRICES IN THIS MAGAZINE! 


TURBO WORDSTAR SYMPHONY OPEN WORD 
PASCALfC.P.)

$40 
PRO PAK 
$248 $419 

ACCESS 
$349 

PERFECT 
$265 

SUPERCALC 3 WORDSTAR MULTIMATE CROSSTALK LOTUS 
1-2-3 

$199 $195 ·S259 $98 $299 
Aid Digital Marketing IUS Microrim Perfect Software 
Type quick 85 85 Write rs Pak 

Foolnote 
295 

99 
199 
84 

Easy System II 
General Ledger 

395 
595 

184 
319 

R Base 4000 
Extended Report 

495 299 Pertee! Wr iter 
Perfect Wri ler/ 

349 218 

Alpha Software Datebook 11 295 179 Accounts Payable 595 319 Write r 150 119 Speller 399 298 
Data Base 

Manager 11 295 179 
Notebook 
Proofreader 
Grammatik 

150 
50 
75 

98 
38 
65 

Lexisoft 
Spellbinder 495 239 

Clout 
Microsoft 
Multiplan 

249 179 

250 139 

Peter Norton 
Norton Uti li ties 80 52 

Anderson·Bell 
Abslat 

Ashton· Tate 
All Products 

AT\ 

395 267 

CALL 

Enertronics 
Energraphics w. 

Plot. Opt. 

Fox &Geller 

450 297 

Lifetree 
Volkswriter Deluxe 295 158 

Living Video Text Inc. 
Think Tank (IBM) 195 149 
Think Tank(Apple) 150 109 

Basic Interpreter 
Word/Mouse 
Chart (Mac) 
Cash Plan (I BM) 

Monogram 
Dollars and Sense 

350 
475 
125 
150 

249 
319 
99 
50 

Prentice·Hall 
Execuvision 

Rosesoft 
Prokey 

395 299 

130 78 

Select Information Systems 
Training WordStar 75 
Training dBase II 75 

Borland International 
Toolbox 49 
Sidekick (C P.) 49 

Continental Software 
Home Accountant 

Plus 150 

CDEX 
Advanced Lotus 

1·2-3 70 

Chang Labs 
Rags to Riches 

Ledger 99 

Condor 
Condor3 650 

45 
45 

40 
40 

99 

45 

79 

249 

dGraphor 
Ouickcode 295 

dUtil 99 

Fox Research 
1OBase 495 
10 Net 695 

Funk 
Sideways 

Heritage 
Smart Key II 

Harvard Software 
Harvard Project 

60 

90 

Manager 395 

159 
58 

399 
499 

45 

79 

240 

MOBS 
Knowledgeman 

MECA 
Managing Your 

Money 

Micropro 
SpellStar 
CorrectStar 
Mail Merge 
lnfoStar 
ProPak Plus 

500 299 

199 137 

99 79 
145 99 

99 79 
495 248 

695 395 

(IBM) 179 149 
Dollars and Sense 

(Mac) 149 119 

Oasis 
Word Pl us 150 105 
Punctuation and 

Style 150 95 

Pacific Data Systems 
MoneyTrack 295 219 

Peachtree 
Peachtext 5000 425 185 
Calendar Mgmt . 195 165 
Decision Manager 625 495 
Business Graphics 

Syslem 295 219 
Peachpak 4 395 199 

Select Word 
Processor 295 199 

Software Products 
International 

Open Access 695 349 

Sorcim 
SuperCalc 2 295 154 

Tylog 
dBase Window 249 155 

Warner Software Inc. 
The Desk Organizer 295 239 

Woolf Systems 
Move It 150 85 

CALL FOR OUR FREE CATALOG 
THIS IS JUST A SAMPLE OF OUR HUGE INVENTORY AND LOW, LOW PRICES, 


SO PLEASE CALL FOR PRODUCTS NOT LISTED. 


To Order Call Toll-Free: (800) 235·3020 (USA) I (800) 235·3021 (CA) 
(415) 382-9085 


WPllW.7'

BUSINESS SOFTWARE 

448 Ignacio Blvd., Ste. 332, Novato, CA 94947 

FREE UPS SHIPPING ON ORDERS OVER $1000.00 
TERMS: Call for shipping charges and support policies • Full guarantee against manufacturers defects • Allow 3 weeks for checks to clear 
• Prices may change • Call for availability • No cash refunds' Due to our low prices, all sales final. 
SAME DAY SHIPMENT ON MOST ORDERS • Prompt UPS service • Authorized purchase order accepted • Dealer, institutional and quantity 
discounts available • No surcharge for credit card purchases • VISA & Mastercard accepted • COD 
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FIBER OPTICS 


closets: any interface needed from 
metallic to fiber-optic links would be 
installed in the wiring closet. 

AT&Ts Information Systems Net
work (ISN). tied closely to the tech
nology of telephone private branch 
exchanges. will not use fiber-optic 
links to individual network stations: 
conventional four-pair metallic wiring 
will be run in a star layout from nodes 
to the central controller or to remote 
concentrators. However. the linkage 
from the concentrators to the con
troller will be over multimode fiber

(o l BUS 

(b) RING 

(c) STAR 

Figure I: The bus. ring. and star 
topologies (or connection configurations) 
shown in their idealized forms. 

optic links operating at 8 64 Mbps 
over distances up to I kilometer. The 
fiber-optic connections serve as ex
tensions of two metallic signal buses 
inside the central controller. on which 
packets of data are passed according 
to a time-division multiple-access pro
tocol before being redirected to their 
destinations (see figure 3) . 

Token-ring networks have been 
popular among Japanese designers. 
with Hitachi offering its fiber-optic 
SigmaNet and NEC (Nippon Electric 
Company) selling its C&C-Net Loop 

6770. These systems contain several 
redundant features to assure con
tinuous service in the event of a par
tial network failure. including dupli
cate transmission paths in the ring. 
Fujitsu Ltd. has exhibited the Optical 
Data Highway local network. but this 
ring (or loop) configuration uses time
division multiplexing instead of token 
passing. And some ring-based net
works have appeared in Great Britain. 
where pioneering work was done ·on 
the Cambridge ring system . 

(continued) 

DUAL CABLE 

WIRING CLOSET 

Figure 2: IBM's predicted local network uses a logical ring topology imposed on a 
star-shaped physical wiring setup. with a token-passing access protocol. Centralized 
wiring closets in the cabling system are well suited to use of optical fibers. 
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I! erfect 
C ompatibility 

IBM™& ACP 

Inquiry 25 

HARDWARE 
COMPUTER SYSTEMS . 

IBM 
PC w/256K 2 OS/DD Disk Drives ..... $ Call 
PC w/256K 1-360K Drive 

1-10MB Hard Disk ... . . . .$ Call 
COMPAQ 
w/256K 2 OS/DD Disk Drives ........ $ Call 

COMMUNICATION PRODUCTS. 
HAYES 
Smartmodem 300 ... .. . .. .. . . . .. .$ 209 
Smartmodem 1200 . . ..... .. . . ... .$ 489 
Smartmodem 1200B w/Smartcom II . .$ 419 
Smartmodem-to-IBM 6 ft. Cable . . ... $ 25 
Smartcom II . ...... . . ...... . . . ... $ 99 
TAC 
Irma (Emulates 3278 Terminal) ...... $ Call 
Irma Line (For Remote Emulation) . . .$ Call 

FLOPPY & HARD DISK DRIVES 
CONTROL DATA 
Full Size 320K OS/DD .. .. . ...... ...$ 189 
Half-Height 320K OS/DD w/Bracket . . .$ 169 
DAWNG 
10MB to 41 MB Hard Disk Int/Ext .. .$ Call 
IOMEGA 
Bernoulli Box (10 or 20MB) .... .... .$ Call 
TALLGRASS 
12-70 MB Hard Disk w/Tape Backup .$ Call 
TEAC 
Half-Height 320K OS/DD w/Bracket . .. $ 149 
Half-Height 640K OS/DD w/Bracket . . .$ 199 
MAYNARD ELECTRONICS 
10MB Hard Disk WS-1 (XT Lookalike) . .$ 899 
10MB Hard Disk WS-2 (XT Lookalike) . .$1049 

EXPANSION BOARDS . 
MAYNARD ELECTRONICS . 
Modular Memory Brd. w/64K to 576K .$ 219 
Modular Multifunction Board . . . ..... $ 95 
AST RESEARCH 
(All f'5T boards include SuperDrive, SuperSpool 
and 1 year warranty) 
SixPack Plus w/64K to 384K .. .. .... $ 269 
MegaPlus II w/64K to 512K . ... . . . . .$ 269 
Memory Board II w/64K to 384K . .. .. $ 239 
1/0 Plus II .. . . ... .. . .. . .. .. . .. .. .$ 139 
MegaPack w/128K or w/256K . . .. . .. $ Call 
Parallel, Serial, Game Options . .. . . . .$ 35 
ORCHID TECHNOLOGY 
Blossom w/64K to 384K . . . .$ 225 
TECMAR 
Captain w/64K to 384K w/Software . . .$ 269 

EXPANSION BOARDS CONT. 

QUADRAM 
Quad board w/64K to 384K ... . . . .... $ 279 

PRINTERS & PLOTTERS 
C. ITOH 
Starwriter Letter Quality 40 cps . .. .. .$ 995 
Printmaster Letter Quality 55 cps . .. .$ Call 
Cut Sheet Feeder (Feeds 200 sheets) .. $ 299 
EPSON 
(All Printers include GRAPHTRAX-Plus) 
RX-80 (120 cps, 80 cols) . ... . . . . . .. $ Call 
RX-80 FIT (120 cps, 80 cols) .. .. . ... $ Call 
RX-100 FIT (100 cps, 132 cols) . . .. .$ Call 
FX-80 FIT (160 cps, 80 cols) . . ... . .. $ Call 
FX-100 FIT (160 cps, 132 cols) . . ... .$ Call 
Epson-IBM Cable . . . .. .. .. . . . . . .. .$ 30 
HEWLETT PACKARD 
HP-7470A Two Pen Plotter ... . ... . .$ Call 
HP-7475 Six Pen Plotter .. .... . .... $ Call 
HP-IBM Cable (works w/Lotus 1-2-3) . .$ 50 
NEC 
NEC 3550 Letter Quality 35 cps . . . . .. $ 1499 
NEC 2050 Letter Quality 18 cps .. .. . .$ 750 
Bi-Directional Tractor . . . .. . . . .. . .. .$ 235 
Cut Sheet Feeder (Feeds 200 Sheets) . .$ 299 
NEC-IBM Cable . ..... ... .. . . . .... $ 30 
OKIDATA 
Microline 83A (120 cps, 132 cols) .Best Price 
Microline 92 (160 cps, 80 cols) . . .Best Price 
Microline 93 (160 cps, 132 cols) .. Best Price 
Microline 84 (200 cps, 132 cols) .. Best Price 
Plug n' Play . . . .. Best Price 
Okidata-IBM Cable . . . .. . . .$ 30 
SILVER-REED 
EXP 550 (20 cps, 132 cols) ... . . . .. .$ 495 

VIDEO-MONITOR BOARDS 
HERCULES Graphics Card .. $ 349 

Color Card . . . . .$ 179 
PC COMPONENTS Bi-Graphix I . . . .$ Call 
PARADISE SYSTEMS Multidisplay . . . .$ 339 
PC+ PRODUCTS Colorplus .. ... .$ 419 
STB Graphix Plus . . .$ 359 
QUADRAM Quadcolor I .. . .$ 199 
TECMAR Graphics Master $ 499 

MONITORS 
AMDEK 
Video 300 Green Screen . .. . . ... .. .$ 140 
Video 300A Amber Screen ... . . . ... $ Call 
Video 310A IBM Monochrome m 

Amber ................ . . . .... $ 170 
PRINCETON GRAPHICS 
HX-12 RGB Hi Resolution Color .. ... .$ 499 * 
Max-12 IBM Monochrome in Amber .. $ Call 
SR-12 Hi Resolution Color . . . .. .. ... $ Call 

WE'LL GIVE YOU s10 00 Simp.ly refer IC Ihis referenc.e number-BY3 wilh your order 
and receive $10.00 crecf1l loward your nexl purchase.' 

• ·Minimu m order $100.00 . L1m11 one cred it per customer 

FIBER OPTICS 

applied and workable solutions 
found. 

One successful solution is em
bodied in the Fiber Optic Net/One 
network being sold by Ungermann

1	Bass Inc. The underlying Net 10 op
tical transmission system. developed 
for Ungermann-Bass by the FiberLAN 
Division of Siecor Corporation. uses 
a cabling setup similar to IBM's in that 
a star-like formation of cables is used 
to connect devices on the network 
with a central wiring point. called the 
Star Wiring Center (SWC).The SWC of- . 
fers flexibility in that the individual op
tical fibers may be interconnected in 
various ways. but the Ethernet-com
patible arrangement requires a pas
sive star coupler that lets the data
bearing light propagate throughout 
the network (see figure 4) . The 
CSMA/CD access control is assisted 
by an active collision-detection-deter
mination module. (See the text box 
"Driving the Fiber-Optic Ethernet Bus" 
on page 198.) Net/One can serve as 
a self-sufficient network or be con
nected through a repeater to an exist
ing metallic Ethernet system. 

Other network topologies besides 
the three just described have been 
suggested. Canstar Communications 
Ltd. of lbronto developed a dual
rooted tree topology for its Hubnet. 
And a group at Hewlett-Packard has 
proposed a topology called Anarchy. 
in which nodes are connected by ar
bitrary bidirectional point-to-pqint 
links (some ingenious software has 
also been proposed to sort out the 
routing of data traffic). Especially 
fault-tolerant schemes with multiple 
propagation paths include the FORE
MAN design. which uses a four-way 
optical Y-coupler on each node. and 
the Discobus. in which several small 
star couplers are placed around the 
network. Perhaps further develop
ment will some day bring one of 
these. or other new ideas. into com
mon acceptance. 

POSSIBILITIES FOR THE FUTURE 
Most computer local networks that of
fer use of fiber-optic cables allow 
some intermixing with conventional 
copper wiring because the interface 
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equipment needed for fiber-optic 
cables is still somewhat more costly 
for short distances and noncritical 
links. Net/One. for example. is priced 
about 20 to 30 percent higher than 
an equivalent baseband coaxial-cable 
system (a configuration with 200 ports 
would cost about $13 5.000). But the 
day may soon come when costs are 
brought down even further. and we 
may yet see hair-thin threads of glass 
begin to replace the venerable cop
per wire. 

As the technology of photonics 
begins to catch up with electronics. in
tegrated electro-optics may begin to 
provide completely optical amplifiers 
and logic gates. which would open up 
whole new realms of applications. 

And widespread use of fiber-optic 
data links could have unexpected side 
effects. For instance. current computer 
architectures are developed with the 
assumption that input/output (1/0) 
operations will be slower than com
putation. But if the computer is con
nected via a wide-bandwidth optical 
connection. the i/O channel might be 
able to outrun the processor. If this 
traditional bottleneck suddenly opens 
up. we can look for the appearance 
of new and exciting ideas in building 
computers.• 

REFERENCES 
I. Allan.Roger. "Local Networks: Fiber Op
tics Gains Momentum." Electronic Design. 
June 23. 1983. page 97. 
2. "AT&T Local Network Draws Mixed 
Reactions:· Data Communication s. August 
1984. page 41. 
3. Balbus. Peter G.. and Joseph L. Healey. 
··out of the Labs and Into the Streets:· 
Datamation. September 1. 1984. page 96. 
4. Bartik. Jean. "IBM's Token Ring: Have 
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Communications. August 1984. page 12 5. 
5. Feldt. 'Jerry. "CLEO Lights Way to Op
tical /Cs." Electronics. June 28. 1984. page 
102. 
6. Kelley. R. P.. J. R. Jones. V J. Bhatt. and 
P. W. Pate. '"Jransceiver Design and Imple
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DISK CONTROLLERS 
MAYNARD ELECTRONICS 
Standard Disk Controller ... . . . . .... $ 115 

with Parallel Port ........... . ... $ 165 

with Serial Port . . . . . . .. .. .... . .. $ 175 

Sandstar Modular Disk Controller . . .. $ 199 
All Sandstar Modular Options Avail. .. $ Call 

SOFTWARE 
ASHTON TATE 
dBase II . . . . . . .. . . . . . . . . ... .,. . ....$ 285 
dBase Ill . ...... . .. . . . . . .. . . .. .. .$ Call 
Framework . ... . . . . .. . . . . . . . .... .$ Call 
FOX & GELLER 
Quickcode II or Ill . . ..... .........$ 169 
dGraph (Requires Graphics Card) .. . .$ Call 
dUtil (Utilities For dBase II or Ill) .. . .. $ Call 
FUNK-Sideways . . . .. . . .. . ·. . . . . .$ 49 
HAYES-Smartcom II .·. . . . . . . . . . .$ 99 
IMSl-4 Point Graphics (Rated #1) . . .$ 89 
(lnhance Lotus Graphics) 

INDIVIDUAL SOFTWARE 
Tutorial Set (IBM PC/XT and DOS) . . .. $ 79 
Typing Instructor . . . . . . .. ..... . . .. $ 39 

INFOCOM-Zork I, II , Ill ... . . . .. ... $ 29 
All games available . . . . .. . . ... . ... $ Call 

INFORMATION UNLIMITED SOFTWARE 
EasyWriter II System ... . .. .. ... ... $ 195 
Accounts Receivable ... .. . . ... . .. .$ 299 
Accounts Payable .. . . . . .. .. . .. . . . .$ 299 
General Ledger . . ... .. •. . . . . ... .. .$ 299 
Payroll ... . .... ... .. . .... . . ... . .$ 369 

LATTICE 
C-Compiler . .. . . .. ... . . .. . . .. .. .. $ 299 
C-Food Smorgasboard _. . . . . . . . . . . $ 1:10 

LIFETREE 
Volkswriter Deluxe w/TextMerge .. .. .$ 169 

LOTUS DEVELOPMENT 
Lotus 1-2-3 (Version 1A) . . . . . . . . .$ Call 
Symphony . . . . . . . . . . .$ Call 

MICRO DATA BASE SYSTEM.S 
Knowledgeman . . . . . . . . . .. . . . . _$ 299 

MICROPRO 
Wordstar w/Tutorial on Disk ... . . . .. .$ 229 
ProPack (Wordstar/MailMerge/ 

CorrectStar/Starlndex) . . . . . . . . .. .$ 329 
ProfessionalPlus (ProPack plus 

TelMerge Electronic Mail System 
Mailing List Management and 
Business Letters) . . .. . . ...... . .. $ 369 

MICRORIM 
A.base 4000 .. .. .. .... _. . $ 299 
Clout .. . . ...... _. ... ... . . . . ... .$ 139 

Extended Report Writer . . . . ...... . .$ Call 

MICROSOFT 
C-Compiler ... . .... .. .. . . . . . . . . . .$ 349 
Flight Simulator .. _. _. _... . . . . . . . .$ 35 
Multiplan (New Version) . . .$ 149 
Project (Project Manager) . _ .$ 180 
Chart . . . . . . . . . . . . .$ 180 
Word _. . . . . . . _$ 239 
Word w/Mouse. . _. .$ 299 
Mouse w/Software . . . . . . . . . . . . _. $ 159 

• No Credit Card Surcharge 
• Special Corporate Accounts Division 
• Company P. 0. Accepted 
• Training 
• Equipment Maintenance 
• Next Day Shipping 

MICROSTUF 
Crosstalk XVI (for Hayes 

Smartmodem) . . . . . . . . .. $ 99 
MORGAN COMPUTING 
Trace 86 (Assembly Language Debug) $ 99 
Ted (Program Editor) . .... . . . .. . . . .$ 79 
Professional Basic (170K Work Space 

w/8087 Support) . ... .... . .. .... .$ 79 
MULTIMATE INTERNATIONAL 
Multimate ..... .. . . .. . . .... . .... $ 269 
PETER NORTON 
Norton Utilities . . . . . . . . . . .$ 55 
ROSESOFT 
Prokey (Newest Version) .. .$ 95 

SATELLITE SOFTWARE INTERNATIONAL 
Word Perfect (includes Speller) . .$ 269 
SOFTWARE PRODUCTS 
Open Access . .... ... . . .... . .. . . .$ 299 
SOFTWARE PUBLISHING 
PFS/Access . . . . . . . . . . . . . _ .. _.$ 65 
PFS/File .. . . .. . . .. . . . . . .. ... .... $ 89 
PFS/Graph .. . . . . _• . • .. . . _.... . .. $ 89 
PFS/Report . . . .. .. ... . . . . . .. . . . .$ 79 
PFS/Write .. . . . . . .. . . . . ... . . . . . .. $ 79 
WANG PUBLICATION 
Random House Proof Reader (SOK) .. $ 45 

WORDTECH SYSTEMS 
dB/Compiler (True dBase II 

Compiler) . . . . . . . . . . . .. $ Call 

OUR POLICY 
• We accept VISA. MasterCard . Money 
Orders. Certifi ed Check s. CashiersCheck s. 
Personal Checks, Wired Funds • We do not 
charge your card un ti l we ship • No sur
charge added on VISA and MasterCard • 
Allow one week for personal and company 
checks to clear • COO 11~a ximum $500 Cash 
or Certified check on del ivery • Please use 
local phone number for order status inquiries 
• Prices subject to change without notice • 
Returns may be suoject to restock ing fee. 
SHIPPING (U.S.). For monitors. and hard 
disk drives add 2% to all orders. Blue label 
and Next Day Air available. For all other 
items add $4. Most orders shipped next day. 

When you need competitive prices, 
prompt service and complete sup
port, call US. Inquiry 26 

APPLIED COMPUTER 

PRODUCTS INC. 


1633 Republic Road, Huntingdon VaUey, PA 19006 
215-322-6500 Telex 756676 UO 

1-800-223-3860 

*IBM is a registered trademark of 
International Business Machines. 



Say hello to the Datasouth Personal Printer- an office-quality dot matrix printer 
that makes itself right at home next to your personal computer. 

Technically speaking, the Personal Printer is "Epson compatible:· But it's better than 
the competing Epson because it also does near-letter-guality printing. 

Personally speaking, the Personal Printer is "checkbook compatible:· So you don't 
have to sacrifice the money you need to get the printer you want. And it comes in two 
models-one with a 10-inch and one with a 17-inch carriage . 

.Make a personal visit to your local computer store, 
and bring home legendary Datasouth performance 

for an affordably personal price. The Personal 
Printer. Only from Datasouth. 

Find Datasouth Printers At Datasouth Computer Corporation 
Participating~®Stores Box 240947 ·Charlotte, NC 28224 
And Other Fine Dealers. 704/523-8500 ·Telex 6843018 DASOU UW 
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BY PAUL A. Nil.SON 

ALGORITHMS FOR A 

VARIABLE~PRECISION 

CALCULATOR 

I
developed the algorithms de
scribed here in the process of 
building a variable-precision calcu

lator. which is now an integral part of 

A pseudocode 
is used to describe 

a commercial spreadsheet package. I 
believe the material covered in this arthe logic behind ticle will be valuable to people who 
need to perform decimal computa
tions on large numbers. 

I have a 68000-based microproces
sor running a UNIX operating system 
with C as the main programming lan
guage. Using my version of C on the 
68000. I can represent numbers as in
tegers (16 bits) or long integers (32 
bits). I have no floating-point arith
metic package. Because 3 2 bits limits 
me to nondecimal numbers with a 
range of -2.147.483.648 to 
+2.147.483.647. I needed the capaci
ty to handle more digits and the dec
imal point. I thought. "How many 
digits are enough?" 

I had only two routes to follow. The 
first was to pick a number (perhaps 
100 digits) and develop fixed-pre
cision algorithms using that as a base. 
The other approach was to let users 
specify what precision they needed 
and develop the necessary algorithms 
to support variable precision. I chose 
the second approach because the al
gorithms for a variable-precision cal
culator are really not much more com
plicated than those for fixed-precision 
calculators. and because they do not 
have the internal string space over
head common to fixed-precision cal
culators. 

I gave considerable thought to com
putation speed. Using division as an 
example. I am able to divide a 40-digit 
number by an 8-digit number to 100 

· places of accuracy in 71 milliseconds 
(ms). Considering that I am dealing 

the algorithms 

with numbers represented as digits 
within character strings. that is a fair
ly quick computation. If I were to 
code the calculator in assembly 
language it would speed it up even 
more. 

PREPROCESSING 
The calculator is set up with virtually 
no internal string space. The user rou
tine that calls the calculator defines 
within itself three character arrays and 
passes pointers to those arrays to the 
calculator. 'l\vo of these arrays (first 
and second) hold the operands while 
the third array (results) holds the 
results from the computation. The ar
rays are defined externally to the cal
culator so that a user can have the 
flexibility cf defining only as much 
string space as is necessary. based on 
the precision of the computation. The 
user routine also passes to the calcu
lator an integer that defines the preci
sion of the computation and a char
acter (+. - . * . /) to indicate the 
operand. Decimal points. signs. and 
leading or trailing blanks can be used 
in the number strings. The number 
strings (first and second) are un
modified by the calculator. 

Upon being called. the first thing the 
calculator routine does is establish a 
set of integers related to each of the 
number strings. These integers point 
to the first digit. the last digit. the 

(continued) 

Paul A. Nilson (663 5 Southwest Hyland 
Highway. Beaverton. OR 97005) is an ap
plication development manager at Graphic 
Software Systems in Wilsonville. Oregon. He 
has an M.S. in mathematics from San Jose 
State University. California. He is the founder 
of Midnight Oil Inc.. a software marketing 
firm. 
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CALCULATOR ALGORITHMS 


decimal point. and the current posi
tion within the number string. Using 
the first (addition) operand as an ex
ample. the integers are represented as 
fhead. ftail. fpoint. and /current. Figure 
I shows the results of pointing to the 
fourth character position in the first 
array. The second and results number 
strings have similar integers. and their 
variable names start with ans or r. re
spectively. 

(The algorithms presented here are 
written in a pseudocode. This code is 

not a real language; it merely serves 
as a shorthand notation to describe 
the logic of the algorithms.) 

ADDITION 
Addition is a snap. All you need to do 
is determine which of the two oper
ands has the longest tail following the 
decimal (i.e.. ~ail-fpoint vs. stail-spoint). 
You then place the current pointers 
for both numbers the same distance 
to the right of the respective decimals 
and proceed from the right to the left. 

Array position 0 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 
first= +123 4 

thead = 2 thead digit = 1 
flail = 6 flail digit = 4 
fpoint = 5 fpoint digit 
fcurrent = 4 /current digit = 3 

Figure I : An example of tfie pseudocode labeling. 

Addition Example 

+ 

0 
1+0 

0 

2 
5 

2+5 
1 

3 
6 

3+6 
1 

4 
7 

4+7 
0 

8 
0+8 

0 Carry 
0 1 8 0 1 8 

Addition Pseudocode 

length = flail - /point or stail - spoint; (whichever is longer) 
/current = /point + length; 
scurrent = spoint + length; 
rcurrent = rtail; 
carry = O; 

while (( fcurrent > = head) or ( scurrent > = shead )) 
{ 

rcurrent digit = fcurrent digit + scurrent digit + carry; 
if ( rcurrent digit > = 1 0 ) 
{ 

rcurrent digit = rcurrent digit - 10; 
carry = 1: 

} 
else 
{ 

carry = 0; 

decrement fcurrent, scurrent. and rcurrent; 

Figure 2: Addition alqoritfim example and pseudocode. 
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adding the corresponding digits of 
both numbers and bringing forward 
a carry. If a number does not have a 
digit for that position. then 0 is as
sumed (see figure 2). 

To handle cases in which the return 
value array is not long enough to hold 
all the digits resulting from the addi
tion. shift the digits right I byte each 
time a new digit is computed to pro
duce a full return string. You can do 
this as long as there is some tail left 
after the decimal point. If you find 
that a right shift will destroy digits to 
the left of the decimal. an error 
should be returned. Note also that an 
addition of two numbers with dif
ferent signs is really a subtraction and 
should be handled as such. 

SUBTRACTION 
Subtraction. like addition. is very easy. 
Once again. we work from the right 
to the left. bringing along a borrow 
(see figure 3 ). Note that the subtrac
tion of two numbers with different 
signs is really an addition and should 
be handled as such. Note also that a 
smaller number always is subtracted 
from a larger number. with the appro
priate sign affixed. This eliminates the 
need to worry about complement 
arithmetic while performing the algo
rithm. 

MULTIPLICATION 
With multiplication. things start to get 
interesting. Once again. the action is 
from right to left and includes bring
ing along a carry. In multiplication and 
division you do not need to worry 
about the length of the longest tail. 
The computations are independent of 
decimal-point location (see figure 4). 
The final position of the decimal in 
the array results is determined after 
the computation is complete. 

1b multiply. all you need is to define 
two loops. The inner loop carries over 
the number of digits of the second 
operand (in this case. four: the digits 
5. 6. 7. and 8). The outer loop carries 
over the sum of the number of digits 
in the two operands (in this case. 
eight). Once again. the digits in the 
return string must be shifted to the 

(continued) 
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right if there is not enough room to 
hold all the digits returned from the 
multiplication. If a shift will result in 
loss of digits to the left of the decimal. 
an error should be returned from the 
multiplication. 

The integer example in figure 3 
works for any two numbers. but it in
volves a lot of multiplications. In cer
tain cases. things can be done to 
speed up the multiplication. Because 
I can represent any number with nine 
or fewer digits a~ a long integer. I can 
take advantage of that fact. If either 
first or second can be represented by 
eight digits. I can convert it to a long 
integer and multiply it as a whole by 
each character of the other number. 
obtaining a number that will always be 
nine digits or less. This eliminates the 
inner loop in the multiplication and 
speeds up the algorith(Tl considerably. 
Figure 3 also shows the results of con
verting the second operand (5. 6. 7. 

Subtraction Example 

2 3 4 
5 6 7 8 

1-0 2-5 3-6 4-7 0-8 

0 -1 -1 -1 -1 0 
0 0 6 6 6 2 

Subtraction Pseudocode 

8) to a long integer. 
As can be seen. the algorithm using 

long integers requires far fewer multi
plications than the one using charac
ters. If. however. neither number is a 
candidate for a long-integer opera
tion. then an approach using charac
ter manipulation must be used. There 
is a speed advantage in the charac
ter algorithm if the first operand is the 
longer number. however. 

DIVISION 
Division is totally different from the 
other three operands. While addition. 
subtraction. and multiplication are 
straightforward algorithms that work 
from the right to the left. division is 
a process of successive approxi
mations that works from left to right 
(see figure 5). 

As you learned in grammar school. 
the process for finding each digit in 
the quotient involves making a guess 

First 
Second 
(note: 0-8 < = = > 10-8 
borrow 1) 
Borrow 
Results 

length = ftail - fpoint or stail - spoint; (whichever is longer) 

fcurrent = fpoint + length; 

scurrent = spoint + length; 

rcurrent = rtail; 

borrow = O; 


while (( fcurrent > = head ) or ( scurrent > = shead )) 

{ 


rcurrent digit = fcurrent digit - scurrent digit - borrow; 
if ( rcurrent digit < 0 ) 
{ 

rcurrent digit = rcurrent digit + 1O; 
borrow = 1; 

} 
else 
{ 

borrow = 0; 

decrement fcurrent. scurrent, and rcurrent; 
} 

Figure 3: Subtraction algorithm example and pseudocode. 

for the digit. multiplying the digit by 
the divisor. and subtracting the result 
of the multiplication from the re
mainder of the previous process. re
membering to bring down either a 0 
or a digit (depending on what's left in 
the dividend). Because a computer 
can't guess at a trial digit. what is 
generally done is a series of trials for 
each digit. First. a I is tried as a target 
digit in the quotient. If the remainder 
is negative. then 0 is the proper digit 
for that position in the quotient. If the 
remainder is positive. then 2 is tried. 
This continues until the remainder 
turns negative. at which time then..: I 
digit is placed in the quotient. This ap
proach results in about five trials for 
each digit returned to the quotient. 

My approach is a little different. 
While I first try the digit I. I save the 
remainder and divide that by the 
divisor to determine what the actual 
digit should be. In general. only one 
trial per digit is necessary with this 
approach. 

As shown in the long-integer ex
ample in figure 5. I start out by 
multiplying the second by a I to get 
a product. I then subtract the product 
from the first and look at the re
mainder. In the first four tries. the re
mainder was a negative number. 
which implied that I was too big and 
that 0 should be used in its place. On 
the fifth try. I got a nonzero remainder 
(+6662). Dividing this remainder by 
the second ( + 56 78) yields a factor of 
I. Adding this factor to the trial digit 
(I) shows that the actual digit in the 
results array should have been 2. This 
number is then placed in the results 
array at the fifth position to compute 
the sixth position. 

As in multiplication. there are two 
cases to consider for division. If the 
number of significant digits in second 
is less than or equal to eight. you can 
use a long-integer algorithm (in which 
the divisor is placed into a long vari
able) and call a routine that will use 
the long-integer algorithm. If. how
ever. the number of digits in the divi
sor is too large to let it be placed in
to a long-integer algorithm. you must 
call a character-based algorithm. This 

(continued) 
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The VERSABUSINESS™ Series 

Each VERSABUSINESS module can be purchased and used independently, 


or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLEST• $99.95 
VERsARECEIVABLES'" is a complete menu-driven accounts receivable, invoicing, and 
monthly statement-generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due ac· 
counts. VERsARECEIVABLES.. prints all necessary statements, invoices, and summary 
reports and can be Nnked with VERSAlEDGER Ir" and VERSAINVENTORY~. 

VERSAPA Y ABLES'" $99.95 
VERSAPAYABLES- is designed to keep track of current and aged payables, keeping you 
in touch with all information regarding how much money your company owes, and to 
whom. VERSAPAVABLEs- maintains a complete record on each vendor, prints checks, 
check registers, vouchers, transaction reports, aged payables reports, vendor reports, 
and more. With VERSAPAYABLEs-, you can even let your computer automatically select 
which vouchers are to be paid. 

VERSAPAYROLL'" $99.95 
VERSAPAYROLL'" is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government-required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are performed automatically, with 
totals displayed on screen for operator approval. A payroll can be run totally, automati· 
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to the VERSALEDGER II'" system. 

VERSAINVENTORY'" $99.95 
VERSA~VENTORV- is a complete inventory control system that gives you instant access 
to data on any item. \.£RSAINVENTORV- keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and prii:ing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
·invoices directly or to link with the VERSA RECEIVABLES- system. VERSA INVENTORY- prints 
all needed inventory listings, reports of items below reorder point, inventory value re· 
ports, period and year-to-date sales reports, price lists, inventory checklists, etc. 

!LGr:lPUTAlJ S~.. 

50 N. PASCACK ROAD, SPRING VALLEY, N.Y.10977 

VERSALEDGER II™ $149.95 
VERSAlEDGER II'" is acompleteaccountingsystem that grows as your business 
grows. VERSAl.EDGER 1r• can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• 	VERSAl.EDGER 11'" gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 

• stores all check and general ledger information forever, 
• prints tractor-feed checks, 
• handles multiple checkbooks and general ledgers, 
• prints 17 customized accounting reports including check registers, 

balance sheets, income statements, transaction reports, account 
listings, etc. 

VERSAlEDGER Ir" comes with a professionally-written 160 page manual de· 
signed for first-time users. The VERSAlEDGER II'" manual will help you become 
quickly familiar with VERSAlEDGER Ir", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 
Eve ry VERSA BUSINESS'• module is guaranteed to outperform all other competitive systems, 
and at a fraction of their cost. If you are not satisfied with any VERSA BUSINESS"' module, you 
may return ii within 30 days for a refund. Manuals for any VERSABUSINESS'• module may be 
purchased for $25 each, credited toward a later purchase of that module. 

To Order: 
Write or call Toll-free (800) 431-2818 
(N.Y.S. residents call 914-425-1535) 

•add $3 for shipping in UPS areas •add $5 to CANADA or MEXICO 
• add $4 for C .O .D. or non-UPS areas • add proper postagf? elsenhere 

Inquiry 154 ":$. llftlG r;iii\. 
DEALER INQUIRIES WELCOME lllSI» ~ 
All prlces and specifications sub)ect to change I Delivery sub,ecl 10 availab1l1ty 

• TRS·SO is a trademark of the Radio Shack Division of Tandy Ccrp. · *APPLE is a trademark of Apple Corp. · *IBM is a trademark of IBM Corp. · •OSBORNE is a trademark of Osborne Corp. 
*CP/M is a trademark of Digital Research· *XEROX is a trademark of Xerox Corp. 



dBASE Report Generator 

• Prints any kind of report or form 
• Up to 6databases per report!! 
• Incredibly easy to use 
• No programming required 

QUICKCODE Ill TM 

dBASE Program Generator 

• Create CMD files automatically 
• Data entry screens 
• Data input error checking 
• Computed fields &totals 
• Link up to 8databases! 

Why write programs yourself? 
Let QUltKCODE Ill do it! 

dGRAPH Ill™ 
dBASE Graphia System 

• Pie, line, bar charts 
• Printer, plotter, er CRT 
• Many automatic features 

dUTIL Ill TM 

dBASE Program Utility 

• Finds program errors 
• Improves code 
•Saves time 
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algorithm also will do the preceding digit in the remainder from the right 
computation. although not nearly as to the left by doing the multiplication 
quickly as the long-integer algorithm. and subtraction simultaneously. 

As an example of a division using The character algorithm works from 
the character algorithm. consider for right to left. developing each digit in 
a moment the last case in the long the remainder as it works its way to 
integer example. in which 0000217 31 the left. As should be clear from this 
is multiplied by 5678 and then sub example. the character algorithm in
tracted from 12 3400000. The specific volves many more multiplications and 
purpose of that exercise is to produce subtractions than the long-integer al
a remainder. Because multiplication gorithm. In fact. the loops nest three 
and subtraction work from the right deep with the character algorithm and 
to the left. you also can develop each only one deep with the long-integer 

5678x0 5678x0 5678x0 5678x 1 5678x 2 5678x3 5678x 4 
0 0 0 5678 11356 17034 22712 Product 
7 70 700 1328 1930 2271 0 Carry 
7 0 0 6 6 5 2 Results 

Example (character) 

1 2 3 4 First 
x 5 6 7 8 Second 
Ox8 Ox8 Ox8 Ox8 1x8 2x8 3x8 4x8 
Ox? Ox? Ox? 1x7 2x7 3x7 4x7 Ox? 
Ox6 Ox6 1x6 2x6 3x6 4x6 Ox6 Ox6 
Ox5 1x5 2x5 3x5 4x5 Ox5 Ox5 Ox5 

0 0 0 0 8 16 24 32 
0 0 0 7 14 21 28 0 
0 0 6 12 18 24 0 0 
0 5 10 15 20 0 0 0 

Multiplication Example (Integer) 

1 2 3 4 First 
x 5 6 7 8 Second 

9 8 7 2 
8 6 3 8 

7 4 0 4 
6 1 7 0 
7 0 0 6 6 5 2 Results 

Example (long integer) 

1 2 3 4 First 
x 5 6 7 8 Second 

0 5 16 34 60 61 52 32 Product 
0 2 4 6 6 5 3 0 Carry 
0 7 0 0 6 6 5 2 Results 

Figure 4: Multiplication algorithm examples and pseudocode. 
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algorithm. The character algorithm 
does have one saving grace. though: 
it works for any number of any size. 

In using the character algorithm. a 
very important point to consider is 
the handling of the remainder. The 
character routine is called only 
because the divisor is too big to fit 
into a long integer. This means that 
the remainder also will be too big to 
fit into a long integer. In this case. as 
the remainder is developed. the first 
eight digits of the remainder are 

stored in an array. When it is time to 
figure the factor. the remainder from 
the array and the first eight digits of 
the divisor (second) are moved to a 
long-integer algorithm and divided 
one by the other to figure the factor. 
This usually gives satisfactory results. 
enabling the correct factor to be pre
dicted accurately. Consider. though. 
the case where the remainder is very 
nearly an exact multiple of the divisor. 
While this doesn't happen very often. 

(continued) 

Multiplication Pseudocode (character algorithm) 


flength = ltail - fhead + 1; ( First's length ) 

slength = stail - shead + 1; ( Second's length) 

tlength = slength + flength; ( total length ) 

rcurrent = rtail; ( start at the right and work left ) 

carry = O; 

offset =0; 


while ( offset < tlength ) 
{ 

product = carry; 

j • O; 

while ( j < slength ) . 

{ 

scurrent = stail - j; 
fcurrent = ttail + j - offset; 
product = product + fcurrent digit x scurrent digit; 
increment j; 

} 
rcurrent digit = product mod 10; 

carry = ( product - rcurrent digit ) I 10; 

increment offset; 

decrement rcurrent; 


Multiplication Pseudocode (long-integer algorithm) 

flength = ttail - fhead + 1; ( First's length ) 

slength • stail - shead + 1; ( Second's length) 

tlength "' slength + flength; ( total length ) 

rcurrent = rtaii; ( start at the right and work left ) 

slong • Second as a long integer 

carry .. O; 

offset '" O; 


while ( offset < tlength ) 
{ . 

product = carry; 
fcurrent = ttail - offset; 
product = product + fcurrent digit x slong; 
rcurrent digit = product mod 10; 
carry = ( product - rcurrent digit)/ 10; 
increment offset; 
decrement rcurrent; ) 

ATTENTION!! 
68000 Systems 
users running 
CP/M - 68K1 

The ERG family 


of 68K or UNIX ve software: 


• VED 68K2 A screen ori&nted editor for 
general text and program prepara
tion. Features include wrap mode, 
block copy and move, tabs, find, 
search and replace plus much more. 

• EM802 An 	8080 emulator that can 
execute CP/M - 80 programs under 
CP/M - 68K. Run Wordstar3, 
DBasell4, and more. 

• 68KBASIC2 A high level AlphaBASIC 
compatible compiler. Alphanumeric 
labels, extended tab functions and 
string handling, many powerful 
substring modifiers, built-in ISAM in
dexed file system, and memory 
mapping. 

• 	68KFORTH2 The powerful FORTH 
systems language now under CP/M 
68K. A completely integrated disk 
based package. 

• Whitesmiths' cs A Unixe C com
patible compiler (CP/M - 68K only). 

• 	SVS FORTRAN7, SVS BASIC+ 1, and 
SVS PASCAL7 available on a wide 
range of hardware. Call for specifics. 

ATTENTION 

HP Series 200' Owners 

• CP/M - 68K (version 1.2) operating 
system. 

• 	 All of the software mentioned above 
is available now for HP Series 200 
computers running CP/M - 68K. 

Trademark: 1Digltal Research, •ERG, 3Mlcropro, 
•Ashton Tate, •Whltesmlth, •Bell 
Labs, 7Slllcon Velley Software, 
1Hewlltt Packard 

OEM Discounts 

Empirical Research Group 

0 1112 S. 344th St. #310 
Federal Way, WA 98003 
(206) 874-4844 
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Division Example 0 0 0 0 2 1 7 3 3 Results 
Second 5 6 7 8 1 2 3 4 0 First 

- 1 1 3 5 6 Product 
9 8 4 0 Remainder 

- 5 6 7 8 Product 
4 1 6 2 0 Remainder 

- 3 	 9 7 4 6 
1 8 7 4 0 
1 7 0 3 4 

1 7 0 6 0 
1 7 0 3 4 

2 6 etc. 

Example (long integer) Trial Trial Actual 
Results Second Product First Remainder Process Results 

1 x 5678 5678 - 1 ==> - 5677 -1+1 0 
01 x 5678 5678 - 12 ==> - 5666 -1+1 0 
001 x 5678 5678 - 123 ==> - 5555 -1+1 0 
0001 x 5678 5678 - 1234 ==> - 4444 -1+1 0 
00001 x 5678 5678 - 12340 ==> + 6662 I 5678 1+1 2 
000021 x 5678 119238 - 123400 ==> + 4162 I 5678 0+1 1 
0000211 x 5678 1198058 - 1234000 ==> +35942 I 5678 6+1 7 
00002171 x 5678 12326938 - 12340000 ==> + 13062 I 5678 2+1 3 
000021731 x 5678 123388618 - 123400000 ==> + 11382 I 5678 2+1 3 
0000217331 etc. 

Example (character) 0 0 0 0 2 1 7 3 1 Results 
x 5 6 7 8 Second 

Ox8 Ox8 Ox8 Ox8 2x8 1x8 7x8 3x8 1x8 Multiply 
Ox? Ox? Ox? 2x7 1x7 7x7 3x7 1x7 Ox? 
Ox6 Ox6 2x6 1x6 7x6 3x6 1x6 Ox6 Ox6 
Ox6 2x5 1x5 7x5 3x5 1x5 Ox5 Ox5 Ox5 

0 0 0 0 16 8 56 24 '3 
0 0 0 14 7 49 21 7 0 
0 0 12 6 42 18 6 0 0 
0 10 5 35 15 5 0 0 0 
0 10 17 55 80 80 83 31 8 
1 2 6 8 8 8 3 0 0 Carry 
1 2 3 3 8 8 6 1 8 Product 

Subtract 
1 2 3 4 0 0 0 0 0 First 
1 2 3 3 8 8 6 1 8 Product 

1 -1 
0 

2-2 
0 

3-3 
0 

4-3 
-1 

0-8 
-1 

0-8 
-1 

0-6 
-1 

0-1 
-1 

0-8 
0 Borrow 

Division Pseudocode 
(long-integer algorithm) 

0 0 0 0 1 1 3 8 2 Remainder 

remainder = O; 
rcurrent = rhead; 
slang = second in a long variable; 

while ( rcurrent < = 1tail ) 
{ 

rcurrent digit = 1 ; 
rlength = current length of the results string; 
fcurrent = fhead + rlength - 1 ; 
dividend = remainder x 10 + fcurrent digit; 

(trial digit) 

( drop next digit ) 

rcurrent digit = dividend I slang; 
remainder = dividend - rcurrent digit 
dividend = remainder; 
increment rcurrent; 

x slang; 
(divide) 
( get remainder ) 
( set up next pass ) 

Figure 5: Division alqoritfim examples and pseudocode. 
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Division Pseudocode (character algorithm) 

remainder = 0; 
rcurrent = rhead ; 

while ( rcurrent < = rtail ) 
{ 

rcurrent digit = 1; (trial digit) 
fiength = flail - /head + 1; 
slength = stail - shead + 1
factor = carry = borrow = offset = O; 

while ( offset < tlength ) 
{ . 

(multiply) 

product = carry; 

j = 0 

while ( j < slength ) 

{ 

scurrent = stail - j; 
fcurrent = flail + j - offset; 
product = product + fcurrent digit x scurrent digit; 
increment j; 

} 

rcurrent digit = product mod 10; 

rcarry = ( product - rcurrent digit ) I 10; 


(subtract) 

-remainder digit = fcurrent digit - rcurrent digit - borrow; 

if ( remainder digit < 0 ) 

{ 


remainder digit = remainder digit + 10; 

borrow = 1; 


} 
else 
{ 

borrow = 0 
} 
add remainder digit to remainder array; 

(handle remainder) 

rlong = convert remainder array to a long integer; ( eight digits ) 

slang = convert Second to a long integer; ( eight digits ) 

factor = rlong I slang; 

if ( factor > = 10 ) 

{ 

increment ( rcurrent - 1 ) digit; 

try rcurrent again; 


if (factor 'x ( divisor + 1 ) > = remainder ) 
{ 


rcurrent digit = factor; 

} 

else 
{ 

rcurrent digit = factor + 1; 
} 
increment rcurrent; 
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it can. in certain circumstances. make 
things difficult. as shown in figure 6a. 

As shown. division of the actual 
numbers results in a quotient of 2. 
while taking only the first eight digits 
results in a quotient of 3. Tu handle 
this. the factor is checked each time 
it's developed. If I is added to the 
divisor and the sum multiplied by the 
factor. the product can be compared 
with the remainder (figure 6b). 

Generally. the product should be 
less than the remainder. If it is greater 
than or equal to the remainder. you 
cannot be absolutely sure that a fac
tor of 3 is correct. Therefore. you must 
assume the worst case and decre
ment the factor by I and use that 
value to predict the actual digit. In this 
case. you would assume that the fac
tor of 2 was correct. It could be. 
though. that 3 was the correct digit to 

(6a) 
Actual numbers 
First eight digits 

Remainder 
370370365 
37037036 

Divisor 
123456789 
12345678 

Factor
-2

= 3 

(6b) Divisor + 1 Factor 
(12345678 + 1) x-3

Product 
37037037 > = 

Remainder 
37037036 

Figure 6: Comparison of factor-determining approaches: actual numbers vs. the first 
eight digits (a) and comparing the product and the remainder (b). 

use; this will be discovered on. the 
next pass through the character rou
tine when the factor produced is 
greater than 9. At that time. you must 
go back and increment by I the ac
tual digit used in the previous case. 
taking care to handle strings of 9s cor
rectly (e.g., 399 + I = 400) and tell 
the division routine to call the char
acter routine again for the current 
digit. What all this means is that in this 
special case you will at worst have to 
make two trials to get a given digit for 
the result. Generally. though, one trial 
is sufficient. 

SUMMARY 
In this article, I've described addition. 
subtraction. multiplication. and divi
sion algorithmic approaches used in 
a commercial spreadsheet. The logic 
behind the algorithms is described 
using a pseudocode-not an actual 
programming language. • 

OUR SPECIAL TY: IBM COMPATIBLE PRODUCTS DAT ABASE 

Come visit u~ in our Se Habla Espanol 

Long Island ~howroom 


226 Sherwood Ave. Cable:COMSYSTEC NEWYORK 

Fannin dale, NY 11735 Tele:c: CSTNY 429418 


68000 UNIX EXPORT 

IBM PC & COMPATIBLES ACCESSORIES Special Sale Items 
IBM PC I or 2 to XT upgrade ROM BIOS .. . ...... 5119 
TAVA and PC COMPATIBLES 2.0 UPGRADE ROM 
BIOS ........ ...... .. ....... ....... . . . ....... . .... 85 high quality 
360K slimline floppy drive ....... . ........... ... ... 195 

3~" SOOK DRIVE............ .... . .. . ... . . •.. . ... 205 

STARLINK - S USERS ON PC .. .... ............ 1,400 
 diskettes ... 
IO MB hard disk w/controller. .... . ... .. . . . .. ...... 810 
ROM for IBM PC-I (old version) 51/4'' DSDD Soft Sector w/Hub Ring 

Bulk (min.20) .. .. .. _____ __ . __ .. $1.49 ea. 
DYSAN, 3M. ___ .. ______ -- _. __ ... CALL 
Maxwell for IBM AT ... __ ._ ... _ .6.75 ea. 

allow boot from hard disk, speed up processing ....... 99 


3 \.1'' SS for APPLE etc..... _.... 4.50 ea. 

SYSTEM CONFIGURATION Prices subject to change. American Express, Visa/Master
card add 3%. F.O.B. point of shipment. 20% restocking fee We assemble systems at special prices, infor returned merchandise. Personal checks take 3 weeks 
to clear. COD on certified check only. N. Y. residents add cluding software, special operating systems, 
sales tax. Manufacturers' warranty only, International shells etc. Call us for business systems, 
customers, please confirm price before order. Accept P .0. CAD systems, networking, LANS, graphfrom Fortune 500, schools and gov'!. 

ics, mainframe links, interfacing, applicaComputer Channel TELEX: PORTABLEStion integration. 226 Sherwood Ave. 429418 
Farmlngdale, NY 11735 CSTNY MULTI USER SOFTWARE USING MSDOS Columbia, Eagle, NEC PC 8021, ZENITH, 

TELEVIDEO, COMPAQ, CORONA, For Information CALL (516) 420-0142 FORTUNE 1500 LASER PRINTERS (HI-RES) To order CALL 1-800-331-3341 COMPANIESDESKTOPS: IBM PC/AT, ZENITH, 
APPLE, ETC. ____ __ . _________ _.. . . CALL LET US SOLVE YOURNEW 

SYSTEM NEEDS! TERMINALS, PRINTERS, MODEMS, 
COMBINATION SYSTEM-CALL! 
CASH REGISTER-COMPUTER 

PLOTTER, DIGITIZERS 
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Take control ofyour computer. 


111111 ~= _1 

The BackupsN 
Backup powerfor peace 
ofmind and memory. 
Backup PowerSource 1 
•delivers up to 225 watts@ 120V.AC 
• 40 minutes of power at 503 load 
• visual and audible power interrupt alarm 
•fast automatic switching 

(Witbin 6 111illiseco11ds ofpeak voltage deleclion) 
• 2 Outlets 
•AC surge suppressor 
• 3 stage noise filter 
• thermal output protection 
• JEC power connector 
• attractive metal enclosure 
• 3\4" high, 16" wide, 11" deep 

$37995aimf!lel? 

Backup Power Source 2 
All the features of Power Source 1 plus: 
• 6 outlets controlled by front switches 
• switchable visual and audible alarm 
• 10 amp master switch circuit breaker 
• cross suppression between all 6 outlets 

• optional 2 hour auxiliary power pack 


$49995
comf!let? 

Auxiliary Power Pack 
• 2 hours of power at full load 
•plugs directly into either of our backup units 
• includes 6 rechargable 12V power cells 
• backup units keep power cells at full charge 
•heavy duty power cable 
• 3\4" high, 16" wide, 11" deep 

$29995 comf!/et? 

5 individual switches 
giveyou control over 

peripherals 

.>Q""'1il""''<l::O... 

Inquiry 301 

'I 


The ExpandersN 
Controlpower and expand 
with floppy or bard disks. 
Power Expansion 1 
• 1 stage noise filter 
• AC surge suppression 
• JEC power connector 
• attractive metal enclosure 
• 3\4" high, 16" wide, 11" deep 
• optional internal power supply 
• optional floppy and hard disk drives 
Power Expansion 1 .... .. ..... . $14995• 

w/lnternal Power Supply ... . .. $21995• 
w/Power Supply, DS/DD Drive, All Cables 
and Instructions. Expands XT 
or Compatible .. . ... .. .. . .... $34995• 
w/Power Supply, Half Height lOM Hard 
Disk Drive, All Cables and Instructions. 
Expands PC or Compatible ... $114995• 
20M Drive ........ . ...... . $144995• 


Power Expansion 2 
All the features of Power Expansion 1 plus: 
• 6 outlets controlled by front switches 
• 10 amp master switch circuit breaker 
• LED ground and line indicators 
• 3 stage noise filter 
• cross suppression between all 6 outlets 
• optional internal power supply 
• optional floppy and hard disk drives 
Power Expansion 2 ... . ........ $19995• 

w/lnternal Power Supply . . . ... $26995• 
w/Power Supply, DS/DD Drive, All Cables 
and Instructions. Expands XT 
or Compatible ....... . ....... $39995• 
w/Power Supply, Half Height lOM Hard 

Disk Drive, All Cables and Instructions. 
Expands PC or Compatible .. . $119995• 
20M Drive . . . .... .. . . .. . . . $149995• 

I -• · --·--· -• -• -•- I 
• --·-· -111!!!1.-  -  _::• ...:__.1--

The ControllersN 
Control power, peripherals, 
spikes, andglitches. 
Power Control 1 
• 4 outlets control computer and 3 peripherals 
•AC surge suppressor 
•attractive metal enclosure 
• 1\4" high, 16" wide, 10" deep 

$6995 comp/ell?" 

Power Control 2 
All the features of Power Control I plus: 
• 10 amp master switch circuit breaker 
• 1 stage noise filter 
• !EC power connector 

$8995 comp/el? 

Power Control 3 
All the features of Power Control 1 & 2 plus: 
•illuminated switches 
• 3 stage noise filter 
•cross suppression between all 4 outlets 

$12995 C1»11f!M? 

*All f!rices >U/1,gesled relllil. 

Available at fine computer stores everywhere, 
or by mail or phone. MasterCard and 
Visa accepted. /Jea/er inquiries invlled. 

Relax 
Technology

The company that works 
so you can relax 
andget down to bu'iiness. 
3101 Whipple Rd. #25 

Union City, CA 94587 

415/471-6112 

Optional lOM hard disk 

or optional DS/ DD floppy 


ganzzes power w1res"'Or . . 
'f 6 cords in -1 cord out 
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THE QBUS COMPATIBLE LEADER 

Chrislin, the leader in QBUS compatibles for over a decade, System configurations include DEC's LSl-11/23, 11f73, or 
now brings you the best assortment of microcomputer MICROVAX CPU's. From 10MB to 140MB winchesters with 
systems. Our QBUS family of products give you hundreds of floppy or tape backup. From 256K-4MB of RAM on a single 
configurations to choose from, while at the same time pro card. Each unit operates all LSl-11 software without any 
viding state of art technology at affordable pricing. modifications. Also, each system is completely QBUS 

compatible. 

Cl·M ICR0-11 C 
LSl-11 /73 CPU, 1 MB RAM, 4x8 Backplane, 


Power Supply, 4 serial 1/0, 

20MB winchester, 2MB 8" floppy, 

all in a rack or table-top chassis. 


$9695* 
In addition to systems, Chrislin carries a complete line of 

MEMORY 

and 


WINCHESTER SUBSYSTEMS 

for your Q-BUS applications. Call for further details ... 



BY VINCE BANES 


Auo1o~FREOUENCY 


ANALYZER 

Build IBM PC 

accessories to 

analyze your stereo 

this construction project. I'll 
show you how to chart the fre
quency response of your stereo 

using your computer. If high fidelity 
is not your cup of tea, you'll still learn 
how to interface a DAC (digital-to
analog converter). a VCO (voltage
controlled oscillator). and an ADC 
(analog-to-digital converter) to the 
IBM Personal Computer (PC) using a 
general-purpose I/O (input/output) 
device. 

Figure I is a block diagram of the 
entire project. which is pictured in 
photo I. The computer selects a con
trol voltage for the VCO via the I/O 
section of the board and DAC. The 
sine-wave output signal from the VCO 
goes through the stereo's Aux (aux-

I
n 

iliary) jack. through the stereo. and 
out the speaker. A microphone 
receives the audio energy from the 
speaker and feeds it through a full
wave rectifier to an ADC. The com
puter then reads the output of the 
ADC through the I/O section of the 
board. The system does not measure 
harmonic distortion: it just measures 
the power hitting the microphone 
when the system outputs a known fre
quency. 

You could use a sine-wave generator 
and a very sensitive AC (alternating 
current) voltmeter to make these mea
surements. The results would be the 
same. but usin·g the computer will 
make the tests easier and faster. 

SYSTEM CONSIDERATIONS 
This system measures the stereo's re
lative responses at different frequen
cies. The idea is to have the stereo 
sound as loud at 100 Hertz (Hz) as it 
does at I0,000 Hz. provided. of 
course. that the two signals have the 
same input-signal power. Therefore. 
we are not concerned with the exact 

value of the response. just how it com
pares with the responses at the other 
frequencies. Also. we want to deter
mine what effects the room has on 
the stereo's sound. 

The system must cover the normal 
audio-frequency spectrum (20 to 
20,000 Hz). produce a sine wave that 
has less than I percent distortion. and 
have a constant power output for all 
frequencies. The ICL8038 waveform 
generator covers all of these require
ments. 

1b reduce noise. you need shielded 
cables for the first stage of the input 
circuit. The inside of a computer is 
probably the worst place in the world 
to try to keep EM! (electromagnetic 
interference) noise down. but the 
shielding is good enough for this proj
ect. Since the noise level is constant. 
all of the input signals are biased 
equally. Thus. the difference between 

(continued) 

Vince Banes (2020 Sierra Dr.. Lewisville. TX 
75067) is an enqineer with Texas Instru
ments. His interests include tr!Jinq to find a 
perfect commodit!J·trackinq S!JStem. 

Photo I: Audio-frequenc!J ana/!Jzer board. 
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readings is constant. Keeping the 
noise less than 12 decibels (dB) below 
the signal being measured keeps the 
noise sufficently low. It is true that 12 
dB sounds like a large signal-to-noise 
ratio. but for this application. we are 
looking only for deviations from the 
standard flat response curve. If the 
response differs by more than 12 dB 
from another signal. then an adjust
ment must be made to bring that fre
quency back to normal. 

The microphone is the weakest link 
in the system. so try to use the best 
one you can find. I used a Pioneer 
DM-21. and the specifications on the 
box said that the response was flat 
from 20 to 12.000 Hz. The signal from 
this dynamic unidirectional micro
phone was just a few millivolts. I had 
to amplify it 300 times to get a usable 
2-volt (V) signal. 

Make sure you connect the output 
from the VCO to either the Aux or 
1ape input on the stereo. If you con
nect to the Phono input jacks. you will 
have the added response of the RIAA 
(Recording Industry Association of 
America) recording standards. Since 
the frequency response of a needle 

on a record is far from level. the 
record industry has changed the 
response curve to counteract this 
phenomenon. For a short experiment. 
after you have adjusted your stereo to 
a flat response. connect the output to 
the Phono input and observe the dif
ference in the curves. 

I could have used just a DAC and 
some fancy software to construct the 
sine wave. but that would have meant 
added problems writing a machine
language routine. I spent a few extra 
dollars for the VCO. which eliminated 
the problems. The VCO is simply a 
set-and-forget output device. The soft
ware can go off and start some other 
task and the VCO continues output
ting the selected sine wave. 

THEORY OF OPERATION 
The 110 section of the board shown 
in figure 2. has 24 software-control
lable 110 lines. It uses the NEC 
82 5 5 A-5 I/O chip. This chip was origi
nally designed to work with the 8080 
family of micros. but since the 8088 
microprocessor uses many of the 
same I/O methods as the 8080. the 
82 55A will work with the higher-level 

chip. The 40-pin 82 55A has three 8-bit 
110 ports that tie directly into the sys
tem bus. with only a few decode logic 
chips to select the proper I/O address. 

The control voltage for the VCO 
starts out as the output of port A on 
the 8255 chip and goes to an R-2R 
ladder network. The network acts as 
the DAC "adding" the bit voltages 
from the 82 5 5 into a single voltage 
whose value depends on the number 
of Is output from the 82 5 5. The signal 
from the 82 5 5 then goes through a 
summing operational amplifier (op 
amp) to change the range of the 
signal from 0-3.5 V to 8.5-12 V, as 
measured at test point A of figure 3. 
This voltage controls the frequency of 
the VCO. 

The heart of the VCO circuit is the 
ICL8038. which is a precision wave
form generator and voltage-controlled 
oscillator. If you look at a spec sheet 
for this versatile chip. you will see that 
it can be used for many types of wave
form generation. such as square 
waves. sine waves. and triangular 
waves. Basically, the chip needs a t im
ing capacitor connected from pin 10 

(continued) 

VOLTAGE
~--- CONTROLLED 

OSC ILLATOR 

D/A 
CONVERTER 

CAF! 
CODE 
SE L EC T 

PORT A 

STEREO ''''''' ))~" ' ''''"''' 

PORT B 

8255 

IBM PC 

A/D 
CONVER T ER 

POR T C 

FULL
WAVE 
BRIDGE 

Figure I: S~stem block diagram. 
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Now there's no 

excuse to drop dead. 

Producing a brochure. Introducing a 

new pro'duct. Moving your entire com
pany across town. Every project has a 
start date, a completion date, and a date 
beyond which you absolutely, positively 
cannot go. The drop dead date. Blow 
that date and you've got positively, 
absolutely no excuses. 

0!1t1 s~ ?'Yi' M ~~z/ 2-~ 
rn 17 2~ 1 a 1s zz 23 5 Ii H 26 3 rn 
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Better to arm yourself with Microsoft® 
Project, the new software tool for 
business managers and their IBM®PCs. 
Microsoft Project tells you which activities 
are essential to keeping your schedule. 
And which you can let slide. 

Microsoft Project keeps you on a 
healthy track. 

What a spreadsheet does for financial 
planning, Microsoft Project does for start
to-completion scheduling. Give it your best 
to worst "what-if" scenarios. It tells you 
what must be accomplished. By whom. 
By when. At what cost. 

\\!hen management needs detailed 

Microsoft and Multiplan are registered trademarks and MS is a trademark of Microsoft 

Corporation. lBM is a registered trademark of International Business 


Machines Corporation. Lotus and 1-2-3 are trademarks of Lotus Development Corporation. 


status or budget reports, it prints them 
out. In text and bar charts. And it can 
also send budgeting information to pro
grams like Multiplan~ Microsoft Chart, 
or Lotus™ 1-2-3~ 

Get Microsoft Project. No excuses. 
Microsoft Project is easy to use. Espe

cially if you're familiar with electronic 
spreadsheets. It saves your company time, 
work, money. Makes you an on-time, 
on-budget manager. Not to mention it's 
from Microsoft. We're the people who 
designed the MS~DOS operating system 
that tells the I~M MICR~SOFt 
PC how to think. The High Perfo~az:ce Software 

And our BASIC is the language spoken 
by nine out of ten microcomputers 
worldwide. 

For the name ofyour nearest Microsoft 
dealer, please call 800-426-9400. In 
Washington State, Alaska and Hawaii 
206-828-8088. 

Should you decide you can face an
other drop dead date without Microsoft 
Project, tell us where to send the flowers. 
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to ground to select the frequency 
range. and a control voltage on pin 8 
to vary the frequency. The capacitor 
should range from I microfarad (µF) 
to 500 picofarads (pF). The control 
voltage must be between 8. 5 and 12 
V. This gives a 4-to-I dynamic frequen
cy range for each capacitor. 

The timing capacitor is selected by 
an output through port B. The output 
transistor of a TTL (transistor-tran
sistor logic) open-collector chip. the 
7406 chip in figure 3. controls the 
capacitors· ground leads. When the 
output of the chip is OFF. one side of 
the capacitor is at a high impedance 
and therefore has no effect on the 
VCO. When the chip's output is ON. 
the capacitor is grounded and then 

can affect the vco·s output. This 
allows the computer to select the 
capacitor (or capacitors) needed for 
the desired frequency range. 

The sine-wave output from the VCO 
has an output impedance of about 
I 000 ohms. This is too high to drive 
anything except another op amp. 
Thus. I've included a simple noninvert
ing buffer amplifier to drive the stereo. 
By the way. only one channel of the 
stereo is driven at a time. During 
testing. the opposite channel's 
volume should be off. 

The full-wave rectifier. shown in 
figure 4. converts all the negative 
parts of the signal to positive. because 
if we did the integration on the unrec
tified input signal. the average would 

work out to zero at all frequencies. By 
inverting the negative half of the signal. 
we can integrate the resulting wave
form to get a voltage level that is pro
portional to the input power. This is 
the signal that is fed directly to the 
ADC in figure 4. Figure 4 also shows 
the signal before and after the rec
tifier. The humps of the rectifier's out
put may not be equal: you can adjust 
the DC bias on the input amplifier so 
that they are. But. for this project. a 
slight difference will not affect the 
results. 

The ADC0804 is an 8-bit micropro
cessor-compatible ADC. The chip's 
spec sheet shows many different con
figurations. I've chosen the free
running mode for this circuit. If you 

IBM PC BUS 

Al3 

Al2 

All 

AlO 

A9 

AB 

A7 

I 

12 

+5V 

A6 

AS 
A4 

A3 

A2 

Al 

AO 

>----------------~
·.>-------------------t

RESET 

iiiW 
IOR 

07 

06 

05 

04 

03 
02 

01 
DO 

37 
PA7 MSB 

38
PA6 

39 
PA5t-- - 
PAC CO 

PORT A 1IC3 PA31-- 74LS138 
PA21-2---

16 Vee 3 
PAlt-- 10 6 Gl 079C PAOl-c__ LSB9

Y6 0798 

10


Y5 0794 IC4 

H ll 
 8255A-5 +sv

0790 HEX 

12 
 26Y3 07BC Vee 

4 1013 
G2A Y2 0788 Pe7 MSB 

5 IC 11
Yl 0784 Pe6 

3 
G28 

15 0780e 6 Ci 12YO Pe5 
7 132 8 GND PeC 

POR·T C171 A GND B Pe3 
8 16

Al Pe2 
9 15

AO Pel 
35 14

RESET PeO LSB 
36 Wii 
5 iiD 

2527 07 P87 MSB 
28 2C

D6 P86 
29 23

D5 PBS 
30 22

DC PBC 
PORT B2131 D3 P83 

32 20
D2 P82 

33 19
Dl PBl 

34 18 
DO PBO I-'"----! L S B 

Figure 2: Diaqram of the 110 section of the board. 
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are looking at this circuit as a basis 
for some other project. get a hold of 
the spec sheet to see how to connect 
the Vin(+). V,n(-). and V,.J2 signal 
lines to activate the other modes. I 
used a resistor divider network with 
a large capacitor for V..J2. It was 
good enough for this application. but 
for other projects it should be con
nected to a more stable voltage 
source. 

Since the ADC is in a free-running 
mode the 82 55's port C is updated 
automatically approximately every 
200 microseconds (µs) . The exact up
date rate is determined by the value 
of the 150-pF capacitor and the 15K
byte resistor connected to pin 4 of the 
ADC0804 chip. On the other hand. if 

the chip were connected directly to 
the bus lines. then the software would 
have to output a "start conversion" 
command. wait for the chip to convert 
the frequency, then input the data 
from the converter. Therefore. in the 
interest of saving software. the hard
ware keeps restarting itself when a 
conversion is completed. 

The chip may not start free-running 
when the power is first applied. To 
prevent this. connect the last gate 
from the 7 406 chip to the WR and 
INTR lines (pins 5 and 3). At the start 
of the program. the software gen
erates a I on the MSB (most signif
icant bit) of port B. and then a 0 on 
the same line. This pulls the WR line 
low then high again. After the first 

software initialization. the INTR line 
goes low when the chip finishes con
verting. This wraps around back to the 
WR line and starts the chip converting 
the next voltage. 

1/0 CONSTRUCTION 
The construction of the 110 section of 
the board is straightforward and has 
no tricky isolation requirements. The 
best part about this section is that the 
I/O lines can be accessed directly 
from BASIC without any special 
machine-language routines. The up
date rate in BASIC is about 15 to 2 5 
milliseconds (ms). so if more speed is 
required. you have to use machine 
language. 

(continued) 
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Figure 3: Voltage-co11trolled oscillator a11d driver circuitr[J. 
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AU. MAIL: Conroy-LaNite, inc. 12060 SW G.-de'1 ~ Portland. OR 97223 , =. TOLL FREE (800) 547-1289 
CASH-n-CARRY COMPUTER STORES, INC.--SAN FRANCISCO, PORTlAND, SEAmE--sEE BELOW 

HARDWARE for your APPLE SOFIWARE for your APPLE ., 
APPLE lie ....Jpk? CALL 
APPLE lie, STARTER SYSTEM BY APPLE CALL 
l.M1El WAWUNT'f-1rx116 PR & l.JJlxy b' 00 c»,o ~"' 

DISK DRIVES 
UST IQ 

.aHIRlll. PT. Filr, Liiy &~!XE S :iD S 15 

COOCOR.DE 
c121~i~~~;~~~~~ht. flat pac~EW s 589 S 425 
Cl30Controller (DOS &ProOOS) NEWS 89 $ 65 

r.'41!i•AZ143KD~kDfi•e S 345 $ 199 
_ _ ·-- AZ Controller Card S 100 S 79 

MICRO-SCI 

TEAC ~ofi!lg:~0&i"~x163J( lm12~: 
112 HIGH TEAC TSQ Ooo1*! Sided. 32S1 S 449 S 329 

TEAC Controller Card S 85 S 59 

Rana Elrte J, 16311, 40 Track s 379 s 239 
Elrte z3261\. 80 Track s 649 s 389 
Elrte l 6521(, 160Track s 849 s 499

• ElrteController s 145 s 89 

RAM EXPANSION 
oComX.80cd. +64K RAM,lor Jle, I Yr.Wty S 199 S 89 
• RAM Card, I Yr. Wty. (II+) Jfil( S 179 $ 39 
,.--. RAM Card (II+) 161( S 100 $ 69 
• Tltan/Sllum RAM Card (II+ I 321< S 249 $ 139 

RAM Card (II+) 6411 S 425 S 229 
RAM Card pi+) 128K S 599 $ 329 
Software Cal 

VIDEO CARDS 
•ComX. 80col. +64K RAM(lle) l yr.wty Sl99$ 99 
·-.lldeoTorm 80ail. (+<>" e) s 279 s 175 

s 379 s 229!:lta~;::~~~IPI+) s 2235$ 
Enhancer II pi+ I s 149$ 95 
fundion Sbip (II+) s 39 s 25 

We Have Full Videx Une. Call. Uplo35%olf. 

MISCELLANEOUS 
ASTAR. Rf Modulator. tD use TV s 351 25 

.CCS,Seri~lnterface 7711 (Se!BAUOJ S 150 95 

.CPS~'Mldc.d2(1D!ie<.+<>"elS 140$ 99 
~ fllwerPad (Requites Kit) S 100 S 73 
~ 1191.. CP/M Gold Card fw/641Q S 495 S 359 

Expand 64K Gold Card lo 1921( S 325 S 239 

~System er fan S 90 S 65 •AlSISicDI V...,, '/Dd - S 60 S 39 
IC<lyTn>nic.K8200Keyboard(ll+) S 298S 219 • List- S 50S 33 
Koala.TouchTa1*!tw/Microllluslrator S 125S 85 • Hand"1Pa~(\ltlrd.l.ist~ S !30S 85 

Knll.=1kA\;'Fi~~1t1 
: ~1 ~ ·=::i~~~.. 1~1 : ~= ~~ 

MIJlSupR anpJ+only) S 50S 30 
•llolimmJ4\.Z80Softcord (+ore) S 345 S 235 
• Z80Softcardl'remium(lle} S 395 S 275 
-Or•n1e Micro, Grappler Plus (eor +) S 149 S ll9 

16KButter8oardforGrapplerPlus S 175 S 119 
Bullered Grappler Plus. 16K S 239 S 179 

hJm•r.LowerCaseChip.Rev. 7 pi+} S 50 S 19 
d'CPl.Applicard, 141ealures 6MhzS 375 S 275 

RH Electronics, Super fan JI S 75 S 59 
• Trt•n/s.tum, Acceleralor lie S 599 S 399 
T....-.d/SSM, AIOll, Serial/Para l/F S 225 S 169 
TG Products, Tracball S 40 $ 26 

Game Paddles or Joystick JIJ+}. ea S 40 $ 23 
Videx, PSIO l/f Card S 229 S 145 

~ ~oryour 

MAC _ ·' 

ATI,MacCoach NEWS 75 S 49 
Bluechip, Millionaire S 60 S 39 

=-...~~==11~1 :J 
~~Micfatht.velNEWS 149 S 95 
...... ~ltloM.ICmBack s 100 s 65 
-Ml. f'rlbal ~ NEWS 40 S 29 
....,_Sa-lllOlll S 50 S 33 
- E"dJDt, Sales" ffeT1l Edll!'.each S 250 $ 159 
Wumm,fulLineinSlDcll C11 
........ S..W S 25 S 21 

SarlE< Pak 1r ~ S;rwer, each S 90 S 64 
Llwfn&~ Jh~kTank S 145 S 85 
~~SS/SD, 3\1°, IOpak NEWS 60 S 35 

~~orr.ti~each f ~= J;
BASIC J~ s 150 s 99 

--~Trivia NEWS 50 S 32 

~~-- llW 1 1~1 ~ 
~=Ma:mtype f ~ I fg 
=~~~==11~1 ~ 

oo ~s Fie &~EW f l~ I 125 

T.... fulllsiln llWS 195 S ~32 
T,_,orut S 50 S 
\4dor, ~k NEW J ~ f ~ 

Janew/ohbtseOk:I S 179S ll9 
Arts:i,M;,gjcWrmoll S 150 S 99 

·-Ta.dBasellfleqCl'/MllQ S 495 S 269 
f1Wy fat~resCl'/M II(! S 295 S 199 

BPl..llbr.ost NEWS 595 S 375 
AR.AP.PR<>" HV,each S 395 S 250 

lltodorbund,PrinlShop S 50 S 34 
PrintShopRefill NEWS 15 S 10 

• Bank Street Speller S 70 S 45 
• 	 BankSbeet Writer ~pecily II+, e, c} S 70 S 45 

Contineni.I, GI.AR.AP or PR, each S 250 S 165 
• 	 HomeAcrounlanl S 75 f 49 

CDEX,tlr \lsicalc, r.t1ltiplan, AW< lle-eacJi S 60 40 
Dow .b-. Marltel M;iftt! S 350 S 219-Man· s 300 I 189 -~ s 349 219
Fox l.Goller,Quickrode C>'dGraph,ea. S 295 S 195 

dUtilily(lordBasell} S 99 S 65 
H111den.Pie~iter~ers . 2. 2) S 150 S 89 

•How•rd Safi. Tax Preparer, 1984 S 250 S 185 
-EdJPI. Sales Edi!!'<>"~ s 250 s 165 
~-. Knoware NEWS 95 S 64 
LM'C-ThinkTank NEWS 150 S 99 
~Lot!~:1fo1li",,'7'1" Merge S 150 S 99 

Mana~ngVourMoney NEWS ZOOS 125 
Miaol'ro,(a0requireZ8DCP/MCard) 

• VbdSa""w&r.-.d &C/PM SPEClAL$ 495 s 295 
* lllJ!!S. PraleoiM. 4Pal< SPECIAl $ 495 S 265 
* VbtlSilr"+Tra0q Manwl $ 350 $189 
• SpelS.'"<>' MaiMorll!''~ each SPECIAL $ 99 S 54 
• 	 ~"5larw!San-.ard&CP1M SPECW.$ 495 $ 259 
~Mu~-11an""""'OOSorCPIM) S 195 S 129 

-<labome/ComX. (Oisk and Boo~ (Slat, Bus. & Math} 
SomeCommon8asicPro!ll'ams\75ea.) S 100 S 49 

~~:::~~;:~·~Basic. sJ_ 100 S 49 

Sories40GL&AR&AP.~13 S 395$ 239 
-...iSollw. Triviaf ever NEWS 40 S 25 

•~dJu~&LexicheckPle) S 189 S 129 

~~~:g~~l~c:~·:~:: 1~ ! l~ 
Screen'Mlter II, 2Pak w/Dicl S 130 S 89 

Sa1twww"°::~1Solver~orlleorllc} \ z~l 1~ 
~-~~":,tr~J::i.~:':"h•I S 125 S 79 

-- DBMaslff=r~~OleJ SS 312505 SS 22579 
-~llBIJti«yPaklirll S 129 S 82 

YiliCo<p, ful Line In SbJcJo c.ill 

USl OUR 
llelile, GPlE <>' Alpha l'lol each S 35 S 27 

p. Mechanic, Oisquick" Pronto OO~ea. S 30 S 19 
Oou!Jf lake or Ulility City, each S 30 S 19 
Typel"""' Tip Disk H I<>" DOS S...,each S :iD S 15 

C.VWl'llinl.flier,OOS13&UIJI. S :iD S 15 
• 	 Copy II Plus (bitropier} S 40 S 30 

Einolein, Compiler S 129 S 95 
q.,n. Graphics Dump S 15 S 9 
FunkSottw-. Sideways NEWS 60 S 40 
11-. Teminal ~faSm-} S 100 S 65 

•I.-_ GraFORTH 11 by Paul Lu1us S 90 S 65 
Miaoslft. A.LO.S S 125 S 85 

fl>tran 80 S 195 S 129 
COMPlflE MICROSOFT LINE IN STOCX 
~ Locksmdh S 100 S 75 
l'enjplin, Complete Graphics System II S 80 S 54 

Graphics Magjl:ian S 60 S 41 
~loom Grafix S 40 S 34 
Quolity, Bagol Tricks S 40 S 29 
Tmnpin, lllglJ S 99 S 65 
~ibid SW!, ASCII Express·The Pro S 130 S 87 
Uliic:o.Es:ientialData~lll S 80S 49 

HOME &EDUCATIONAL 
11.,..,.,., Study Program lo< SAT S 90 S 60 
BNale Bros., Beagle Basic NEWS 35 S 27 

Beagle Gr•phi.,. NEWS 60 S 45 
fal Cat NEWS 35 S 27 
Triple Dump NEW$ 40 S 30 
Beagle Bag S 30 S 19 

Bluechip, Millionaire S 60 S 32 

~~;~~~r NEWL~ s rs 
Chas Goren Learn Bridge S 150 S 95 

.co..tinenbl, Home Accountant S 75 S 49 
Dftidson, Speed Reader II S 70 S 45 

Word Allack' or Math Blaster! ea. S 50 S 32 
Dow .ion.. Home Budget S 95 S 69 
Edu-W- lil'll!' J.....my in 9ocl<. CAU 40%oll lill 
Eledronic Alts, Financial CookbookNEWS 50 S 33 

Muoc Com1rudion Se1 NEW s 40 s 29 
Pinball Con:.truction Se1 NEWS 40 S 29 

tian:ourt,Computerl'repl<>"SAT S 80S 49 
KINM- Knoware NEWS 95 S 64 
K....,Full line in sloe~ CALL 35% oft lisl 
l.Nmin1 Co.lA'll!' nmtry fi ~CALI. 35%oll lill 
Miaoslft. Typing Tutor lit S 25 S 17 
...,,__,, Oollarsand $!nse S 100 S 69 

SAM. S 100 S 59 
~~ina.Ma~ertype S 40 S 27 
Simon &Sdlull.-, TypingTulor Ill S 50 S 33 
Sub I.DP=. Rigtil Simulalor II S 50 S 35 
T.....Pn. Logo S 99 S 65 

GAMES · 

--~:"iZ,~~~~~~·~urrtea S ~1 ~=PRINTERS~~•MODEMS ~ES M& ~ ~ ~~ort<>Eturu~S 35S 23 
ANCHOR. ~iiman Mark XII S 399 S 269 

DISKEms 
DOTMATRIX: UST OUR ~~ l ~I ~NEW! HAlEs. IB~PC $nl31modem 12008 S 599 S 409 EPSON.LQ1500 :iDO &67 CPS NEWS 1395 ~ cw-oft. I.me " ZlnOf\ each S 40 S 27

IBM·lt9nartrom119lltware S 149 S 99*CONROY-LAPOINTE"' DISK£T1tS lliralellnllrlaa!tlrLQlSOONEWS 100 ~ _.,Alts,91yfox NEWS 40S 29
Mmlmlem llew/Smaf1mm S 329 S 239We aunntee these ""' quality Jnlduct> with the C:a11uy JX8ll r.otir flVm" llEW S 799 ~ llnball ConsUuctim Set ~EW S 40 S 29Mmlmlem IOO(S-lOObus} S 399 S 'Z15lalmt2 name. 5YEAR UMllED WAARAN!Y. RXBD. IOOqis S 269 ln!bd t.\lsic Camc:ful Set NEWS 40 S 29Sladi Ch~aph (RS-2321 S 249 S 119 !Oea,SS/SD,35Tri1Ck~l!cl $ 14 RXBO. f IT S 369 ~ ti.,don. SarlP1 Ill ~ S 50 S 34
Sack~ m,J!S.232) s 289 s 225100ea,SS/Sll,35Tri1Ck~l!cl S 120 RXIOO. IOOqis,136~. s 499 ~ lnloa>m. an (1(111. each s 40 s 27
Sm"1Jmdem 1200 (RS232) $ 699 1489lOOOea.SSISD. 35Tnd<~dr:.j $ 999 FX80.160qis S 699 lnSlo<* •trm>ll.3Games.Zarg!SjiderRaid~aJl(lle S 82 S 25!Oea. DS/00, 40Tri1Ck (IBM. Hll'J $ 17 lBll-PCtD - Cable S 39 19 


IOOea. DS/00, 40Troclc PBM Hll'J S 140 
 •MAN~\rs:A 80cd BO;µs f : ~ ~ IJtima 111 S 60 S 40 
IOOOea. DS/00, 40Tri1Ck PBlol Hll') $ll911 

KEMINGTDN. - 1200 llEWS 595 S 385 
TAl.J.Y, 160, 80rol 160:ps """1PMn. Transyi'lania S 35 S 24s 798 1568NDVATION. llll/212SmortCal S 595 S 415 

180.l:laxi 16(kps Sl098 778 -..i. TriwiaFL'Wer S 40 S 25~ 1·2·3 (1200fl~k XYll s 595 s 369CONROY-LAPOINTE"' Ai>PleCaltt JOOBAW S 389 S 249 OIQDATA,82f\80ai.120qis,pn S 349 S 319 :.:r:~;,~~llimall l ~1 ;gIBM PRE.fORMATIB> DISkETlES 212Ai>Ple Cll 1200BAUO S 725 $ 559 83U32ail., 120qis,pn S 749 S 599 Spinnllls,ful ineinstoc~CAU 35%oHlisl10ea,DS/00,40Tri1Ck(llllillt~llW S 25 Cat s 189 s 139 f 1~:::~:.=- ~ :
1 =Subl.D&ic,FlightSimulatorll S SOS 35 

1000ea,DSI00,40Tradl(ISM-ft~llW Slfi!li 
100ea,DS/00,40Track(1Mit~llW S 210 Kat s 149 s 104 

212-'Wl Cat s 695 s 579 9l 136ail.• 160cps,pn S 999 S 649 1----- · _ _:S_:3.:..5.:..S_22~N-=ig_ht_Missio_· _n_Pi_nb_a_ll_ 
UST IQ QUADRAll. 

Quadmodem, lntemil IBM •EWS 595 S 425 ~~m=_=:. 12~1= ACCESSORIESa>c. IOOea SSIOO. 40! llR*, llM) S 550 S 195 ()1admodem. 9nl llone •EW S 695 $ 495 ~f'lll!'NRal.JiDn.()ipll s 50 s 42 a.til,llimnl $ 50 s 29 
lOOeaDSIOO, 4IJ PBM Hll'J S 750 S 2!15 
IOeaSS/00, 4Dl llR*. llMJ S 55 $ 21 

OUADRAll. Quadjel. Jet r.otir f'!ir1ler $ 895 s 795 Enmil s 60 s 35 
IOeaDS/00, G illlol Hll') S 75 S 32 .sTAR MIC. Gemini 10"11, 120cps S 499 S 269 flfy- $ 90 S 52MONITORS ~ES Gern1n1 is·x. J211qis. s 549 s 419 sw.. s so s 46 

!OeaDSI00"8111111olHiP.et:.l $ 69S 3!i 
DY5AN. !OeaSSIOO ~et:J $ 40 S 'Z1 AMDEK. r.otir Series •EW TOSHlllA. 135L IOOqis $1895 $1375 El'D, lB!Dl S 60 S 38r.otir JOOComp/Au<io s 349 • 259 

Plft,~~~4Q:ps NEWS 229 S 129 Lm! S 90 S '!ii 
!Oea.DSIQD. Hillmsi!OBM-Al) •EW S 90 S 55 

MAl£U. !Oea.SS/D0,3ll"('W:l •EWS 60 S 35 r.otir 500CompM:R/1Ql/Audio $ 525 S 395 
r.otir 600 Hi lies, RliB /Audil s 649 s 495 

1 

'AMiEX.'~~&Set. Sl675 Sl395 ::r : ';11 ~ !Ouch. Mill SS/DO S 55 S 19 r.otir 7001Jb-a Hi Res. RliB s 749 s 595 •m 1014. ll:l>s.Pn&Set.Pil&m:."1 s 499 s 349 --.....,its--NlileCordwAbr s 50 s 39 
WJl8ATiil. !Oeach, M05l!>Ol SSIOO S 49 S 'Z1 

ID each, MD2.0SIDD S 75 S 26 • 12"Gm!n. #JOOG s 179 • ll9 
lll~sarr.,.s 1014Wlh Tlf. 2at~ S 5!11 S 43!1 _.,.. llW S 140 $ 95 

lOeach, M03' DSIOO S 84 S 32 
• 12"Amber. #300A s 199 s 149 

MACllac.Jn11o!aceTIXtDAl>PeM.IC lnSloct ~-...4ou11d.wtlil!r-<Urle S 70 S 32* 12" Ainber. #3UIA tJr IBM·PC S 230 S 159 
• 13",Color IV, RGB, 720H1400l.IBMJ S 795 $ 615GENERIK'9 DISKETTES ~~l~ii~n LtTFFl.1r: CALCULATORS-NC£TOllC. RliB Hi Res. HX· 12 S 795 S 499 

IBM-ltParallelPiinterCable S 60 S 35 1 '• RGBHiRes.511-12 S 799 S 599ASLOWAS$1 a Apple It t/F &Cablel« Epson or Gemini $ 95 S 59 r,6~ 41C. X. ~ NEW! S 325 S 215 5rMI Oooblerf<>"SR·l2 S 249 S 179 

nolabels,fn\lquaUy. ~ 

W/~ 

• Amber, MAA· 12 (lor Mono Boan1J S 249 S 199 =:c~~·= :m:~ ~~ ::f.r=. .•~31 : ;~ fi:*OUADRAll. Quadclrome 12"RG8Ctlor S 695 S 495 
Ma1M tn-lft 64<,Set. s 349 s 259• Qu_, 1r96Bx512w1cable s1995 SlHS100ea., SS/SD,35Trltli~.ltwil S 415 S 85 • Qualdmntll l4"RGBr.otir •EWS 650 S 450 OUADIWlA1--'"~"51311~1o6fQ PLOTTERS250e1. SS/SD, 35 Track~ .ltwi] $ llll8 S 229 ~-.•A:Dpj,PP, 81<,#MP8wA'S S 179 S 139 AMDEIC.Amploll( 6pen, JOx 148ed Sl099 S 899* Ambordlrume. 12"Amber NEWS 250 S lli5 !OOOea .• SS/SD, 35Trlcil IAoolo, .ltwi] S 4150 S 750 r.iaul.,,,,wif,opy,PP, 64K.llMP64wA'S S 299 S 2291-----------------1ZENmt. 12"Amber, ZVM122 •EWS 159 S 95!OOea.,OS/D0, 48T11ciili8M.Hll'J S 621i S 119 

$ 375 S 34512"Q-!en. ZVM12J S 200 S 89 Maulmr. w.1'.opi, PP, l29'.. •A'S PRINTER SUPPLIES250ea..DS/DO, 48 Track (IBM, Hll'J S1565 S 319 12"Amber. ZVM 124 S 200 S 139 !Olllle1., OS/DO, 48Trock (IBM. Hll'J S6260 $ 995 ==:~':::~~~·w~ l::~ T-feod"-,Rlbllor9.DlllJ- CAU12"CAlot, ZVMl35 S 599 S 469 
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LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE m.. 1984 byconroy_· L•Poin•e. 10<

COMPUIB 

SYSTEMS 
- Call for Details · 

256K ! ~ir~·. PC 

Disk Drives - 360K.

by CDC - -~ 

90Day _ 
Limited Warranty 0 

By Us 

LIST OUR 

mmPAa Portable. 
2561<, 2 360< Disk Drives $2995 CALL 

8 SANYOssS-2. 
2561<. 2 320< Disk Drives $1499 CALL 

Tele/idea PC. 
2561<. 2 360< ChskDrives, 8088 Chip $2499 CALL 

~·ITll --	 _ Zl50.
2561<, 2 320< Disk Drives, 

MS DDS 2.1, 8088Chip, 2 S/P $2799 CALL 

focthe 
IBM-PC or XT ACCESSORIESDRIVES AND 

PC-Backu~ l!Ml. Caitrqe Tape SY'lem 

PC-STOR.41MB/17MB Disl<8&clwp System 


AMCEK 
Am:IOI< V. II re~ '1tl!rM. 320!360( 
AndsJo Ill 3"1:\Ja f\wie!;.500( 

(52) 
CONTR.,OL

I DATA 

Call For Larger f169
Quanbty Prices FUlL HEIGHT 
149 HALF HEIGHT 

300ay Umited Warranty by Fact..yAuttlorized Distributor 

CDC, IHI Dual°""' lnstallatioo l<it s JO s 16 

MAYNARD, Floppy Cont /w!Parafut) $ JOO S 239 


ln'er1acew/Para Port S JOOS 185 

lnlerlacew/Ser. l'ort S 310 S 195 

~ Quaddisk Intern~ Hardll!sksw'1:ontroller 

IN STOCK --CALL 

10 MEG fXTi DISK KITS 
~,;v:r'\r:'bi/;;1~g l2i'rrur~il°ROtieD~K~~~t2~~ ~ 
~.:!:''~ engineered to worll with _DOS 2. 012.1. Cnm
[;l\,, ;~r~~Al:~~e5H~r0.SIJC6;,"tr~! 
Card and Instructions. 

UST OUR 
PRn PRICE 

$2195 $1795 
$5995 Cal 

S 658 S 498 

s 299 s 249 


SUPPLY CENTER for 1~~"~-PCor XT 
LIST OUR - - - UST OUR 


~ 9xPa~64K.S/Pll:c+S/W S 395 $265 MICROSOFT Si>EnCatl258< S 615 S 450 

~	 9'Pald\Js.258<.SJPll:c+S/W s695 s495 r.tu;e s 195 s 139 


Sxl'ald\Js.38<1<.SIPll:c+S/W S 895 S595 PC i-wlh r.boe llEW S 495 S 329 

Game Port for SixPak S 50 S 39 ~ 1:..1\ 641 S 395 S 275 

1/0flusll,S/Plt:C $ 215 $150 

1/0flusll,S/P= $265 $185 MOUSESVSTEMS.PCr.b&sew~ $295 S 189 

llO flus II, 2S/P= $ 315 $215 


=a~i:.= ~1:~ =~ MN;NUMPC-.rd", L536<. hUJfun<ful 
~ DrWt lhrd,PCOOI $ 695 $ 365 S/P'1ilt:C w'lh SalRAM-.:ttware which J"CNides !>inter 
Cnmlxll\Js Fl.n.t Cal ~. RAM disk &many - fund>ins $3995 S1995 

Meg;iflus Pnxlucts Cal p DANCC • CornX EaiooAAM-258< RAMCardw/fastrill<•"llAM disk A,.,..,..... !bUY~Catl NEW s395 S285 


~~~::":r!i ~: rn:; PlANIRONICS 
CURTIS 

UNH.h\Joiortilt&swivamse S 50 

31D9foolkeyloardc.1Je S 40 

\lertic;,ICPU~emStlnd" S 25 

t.blocliromeExtCalJePai' S 50 


HAUPPAGE 8(11/Chip NEW s 175 

8!111- Pak NEW S 295 


(HCW) 8(117 So!lware Pak NEW S 180 

8!111 Macu Pak NEW S 245 


s245

HERCULES 

l'.00' CanJ w/para 
S 499
G<aphics Card. r.txio 

KENSINGTON. Milst..-piea! S 140

PCSaver"l.iner.onlw/filb!r s 50 


. KB5150. S!1 keytoard 
 s209
Kf!j 1iromC KB5151 S!ikeyloard NEW S 255 

KB5151°f.keyloard NEWS255 


I< I l(,Wf'ad-w/PC~10a a Fl1$anmer'sGuK!e 
MAYNARO l.Uifun<ful 161 Card. MFC 
SAND MemoryCanl m RAM 
STAR 	 Memory Can! 258< 
SERIES tmlllisl< 1/f- (HOM)

lmlllisl< CalJe 
Para M r.txlu~ If™) 
S!ri.11 M f.biJ~ (SPM) 
Oodc C1. - ICCM) 
~~""'~~11,:\11 
~~~,~~~* 

SOFTWARE for !:B~/~·PC or XT 


s 150 
s 15 

S 89 

S 199 

$ 495 

S 499 

$ JO 

$ 59 

S 95 

S 55 


f 1~ f ~Titan -n.PC18086+12B111 s995 S750 

~ 1: :1~ TG PROOUCTS,ily>1id 

S 39 ll*rEl>o'd&~l6an,w/Para S 559 S 395 

S 30 ll*rEl>o'd&Oraftsnun.16ah, w/Para $559 S 395 

S 19 _ 

S 35 r'\1111.nllll.M 

s159 ~ Y""1 - ' 
S 235 • Qudik NEWfSI VERSION S 680 S 449 

s138 Quadooard. no RAM. expand ID J84K 
$195 Quadloard 641<. expand ID 384K.S/Plt:C 
$169 Quadloard 2561<. elpal(I ID J84K.S/P/t:C
S329 * Co1adloard, J84K. S/Plt:CIG
S 95 Quadooard 11, no RAM. expand ID 2561< 
s 39 Quadooardll64K.expandto2561<.2S.tC
s159 Quadooard ll 2561<. 2S.tC 
$199 Quad 512 + 64K plus serial i>'r1 
$199 ~~m:~:~~:=::: 
s 89 Quadco1or1loard16ro1orss 14 • [W•der;.;ad llo 11 l<it 
S 79 CoJadvue, ooard, 11\Jno/S/Plt:C . 
S169 • Quadclrcme, 12" RGB CoiDf 11\JmlDr 
$ 395 Co•adchrome 11, 14" RGB CoiDf NEW $ 650 $ 450 

S399 Alntierchrome. 12" Amtier NEW $ 250 S 165 

S 'ZT Co1ad 3278 NEW $1195 Sl090 

$ 49 QuadntH1 NEW $12'l5 Sl545 

S 79 QuadnetlX 0 $1!Ri Sl745 

S 48 • 

S 295 S 225 

S395 S 275 

S 675 S 525 

S 795 S 625 

S 295 S 215 

$395 $265 

s595 s 395 

S 325 S265 

mi=~ 
s295 $195 s275 s 199 


Cal 

S 795 S 495 


• All Rights Rese111ed 

c 1983 

C.OOroy-LaPointe, Inc_ 

* ~$35=~ 
9Each, 416<\ 200ns 
90 Day WalTny by us 

*ComX EconoRAM.. ' 256K BOARD 

$256 
•ComX EconoRAM.. ' 3841< BOARD 

$350 
v.tt!J fastrak-RAM OisJ< Emulator and Sprier Softwil"e 

Ful~ Compati~ I Yeilf Limited Wa'Tanty by ComX 


l'bks oo DOS LI . 2.0or 2-1 

Prices and availability suqectto change_ Call 

., ., 

OUR REFERENCES: 
We have been in computers and dectronics since 
195& a computer dealer since 1978 and in r.ompu· 
ter mail order since 1980 Banks: 1st Interstate 
Bank. 1503) 643 4671i WI! lielong to the Chamtier ol 
Commerce (503) 228-9411 and [);reel Marketing 
Assoication, or call Dunn and Bradstreet if you are a 
subsaiber. 

$249 
$195 
$159 
$349 
1369


289 

$119 
s 20 


I~ 
$ 56
f37S
125 

s 45 

$335 

$125 
s 45 

s 89 
s 79 

$329 

s 65 

$219 

$119 

$219 


$195 
s 65 

U49 

$135 

s 34 


$220 

$159 

$259 

s 68 

$995 

$375 

s 95 

• 615 
s 64 

$130 

I~ 
S465 s 12 

$115 

$300 


$125 

$189 

$365 

$265 


295 


MICROlllO. MailMe<ge 

9arlndex 

Pro()ptkNt!. SS/MM/SI

lnfoStar...+ 


* MICRORIM, Rbase, Series 4000 

Ei1tnded Report WriW 
RllaseCloot 

MICROSOfT. Cliatt or Prqed,eacfl
Muliplan 
llllfd 
llllfdwithMwse 

MONOGRAM, Dollars &$?nSe 
MULTIMATE. Multimate 
OPEN SYS. Gl..AR.AP,PRINYor PO,each

* 0580RNE/COMX. ~ &Business.~ 
&Mattl~amsonDSl1lll~) 
Some Cnmmon Ba.ic Programs(70 ea) S JOO s 69 

Fl ICtical Basic Programs (40each) S JOO s 69 


PEACHTREE. Fexh Pak J;I.ARW) s395 

l'exh Tex! 5000 s395 
 rn: 

PERFECT. Perfect WriW $349 $219 

QUADRAM. Tax Slrat>gy NEW$ 395 $295 


ln\'eS!mentSlrategy NEWS 395 $295 

SOFlWARE PU8USHING.FfS1lepat S 125 s 79 


FfSfie.FfS:Yifu.FfSSaph s140 • 89 

FfSl'toof s 95 s 59 


SOllCIM, SuieCalc 3 s395 $245 

SSl/SAlEWlt.llllfdl'erfect s495 $275 


-llllfdl'l!riect s195 $149 

STONEWARE. Advanced DB. - s595 $395 

SUMMA. Tradeo'sfomtait NEWS 250 $159 


Trader'sllab~ NEW $ 200 $129 

Trader'skmuntant NEWS 350 $219 

O>rrjllete~ NEW S 700 $445 


TIMAllEll. TIMaki!r Ill $275 $169 

THOUGlflWARE. ~ Serie5 33%alllllt 

\'ISICOllP, VoiCalc 4 s250 $159 


FulLine In 9odl Cll 


llOllLAND, Tuibo Pascal nws 50 

Sidekick IEW S 50 


•CENTRAL POINT,~ II PC IEW $ 40 

* COM.. f ..U.k-. RAM/llisk emulm 

nlpritl!rSllODler...--Drl"'lf
PCIDOSversioriorRAMCard.MenuDrivm S JOO 

DIGITALRU.. CP!M-86- (l'CIXTJ $ 80 

Concurrent Cl'/M-86-w /windows $835 

CllASIC ~IM86) S200 

C8ASIC (CP/M-86or !'COOS...) $ 600

PL/I fC DOS) $750 

E~- ~o.uTOLLFREE:I f"~\1 VISA] (800) 547-1289 ~ 
OREGON ONLY 1800) 451-5151 !50ll 620-!lin 

"~ HOTLINE OROERDESKHOURSI

kdormmon on ,.wr o-l'.lfr Mon-fri....QMIO &PM PST 

t503l 620-9878 S&rnliJ'-lOAM"' - PSTNO SALES TAX , - ilttKDAYSOOLY 151M!>e<o91Mni;,,.\'<>tl 

s 99 s 54 

$195 $109 

$195 $105 

$495 $259 

s495 $285 

s150 s 89 

s195 $125 

s250 $165 

s195 $129 

s375 $235 

$475 $289 

s165 $110 

s495 $295 

$695 S429 


n~ 
s 30 


$ 59 
s 39 

$225 
$135 
$395 
$525 

DIGITAL RES.. Pl/I (Cl' !M-86) s750 

Speed P\'oe ~ ICP!M-86) $ 200 

DR LCXiO-M"/M86) s100 


FUNK SO ARE. Sideways NEWS 60 

HAYES, Sinattcom 11 (Data Com.) s149


* INSOFT, lhfOIUH~nim1t.d Jl graph) S 125 

UFEBOAT. Lallice NEWS 500 

MICllOSTUF, Otisslaik lM(l>E Com) s195 

MICROSOFT, muMath/muSimp sJOO 


Business BASIC Compiler $600 

Pascal Compiler $JOO 

CCom11<ler s500 

BASIC Compiler s395 

FORTRAM Compiler $ 350 

COBOi.Compiier $100 

NORTON, Utilities 2-0.14-ams $ 80 

ROSESOFT. Pro 130 


I 

*ARMONK. Elecu!M SUilf $ 40 


BLUE CHIP. Millionaire or lya)On,eacn s 60 

BPI SYSTEMS. Personlt Aa:ounting $ 99 

C85, Mas!Ering Ille SAT $ 150 


Chas. Goren learn Bridge NEW S 80 

COMPllEHEN..PCTutor(Uor2.0,ea) S 60 

CONTINENTAl. Home l.aountant flus S 150 

DAVlDSON, The Speed Readel 11 s 75 


llllfd Attack!or Math~as!1"\ ...:h $ 50 

DOW JONES, Horne811dget s139 

HARCOURT. ComPuter SAT s 80 

MICROSOFT, Flight Simulator II s 50 

MONOGRAM, Dollars &Sense $165 

PBL CORP.• Personal Invest°' s145 

SCARBOROUGH, MasterType s 50 

SIMON &.SCHUSTER. Typingfotorll $ 50 


ATARI. Cldipedt. Pdlin or lblkey,eodl S 35
* BROOERBUND. Apple Pan ic (Color) S 30 


ELEdf.:O~.CAR~fuii"~:i~~. $ 
35 


EPYX. Auto Sim°' Temple of Apshai s 40 

HAYDEN, S.&Oll Ill (Chess) $ 50 

tNFOCOM. Oeadtineor Sospended,e~ $ 50 


lork I°' lork II or lork Ill each s 40

* INSOFT. Mystm.- or ()iolrix... $ 35 


MlCROSOFT, fi ght Simulator II s 50 

ORIGIN, llltim• II s 60 

SPINNAKER. Snooper Troops (I Of 2l $ 45 


Story Machineor Fila! Maker $ 35 

SUB LOGIC. Night Mission Pinball s 40 


1479 

$135 

s 69 

s 40 
s 99 

s 95 

$295 

$129 

S199 
$399 
S199 
$329 

$259 

$229 

$459 

s 54 


17 


s 27 

s 39 
s 63 
s 95 
s 51 

s 40 
s 89 


I~ s 89 
s 49 

s 33 

$110 
s 99 
s 32 

s 33 


s 28 

• 19 
s 23 

CALL s 27 
s s 33 
s 27 
s 25 
s 33 
s 39 

s 29 
s 24 
s 27 


j •ComX1mma1omegtmlCisl<&1if ~s 869 1 
I<~ 

Megallight JOO, 10 mbyte Hard Disk!<it NEW $ 869 

MAYNARD 
IOmegHardllisl<l<.(WSJS-YdD 
CatnE wi aa:e10 $;MU modoles SI 395 $1150

*MEANS A BEST BUY I 

APl'UED SOFT. Vtnaform s389 
ARICTllONICS. Janewlllbu s295 
ASHTOK-TATE. Fridiy! s295 

FramewOfk $695 
dBase Ill $695 

* dBasell, ~'II- PC-DOS &12811) $495 
dBase II to Ill upgrade $200 
dBase II Usefs Guide ~k) s 30 
Everyman's DB Primer ~k) s 15 

ATI.TrWwProeams--inein'*'<ll S 75
* BRODERBUND. Bank Slreet writer s 80 

BPI. Gen'! AcelgAR.Af' or Pl!. each $595 
Personal Accoooting s195 

CDEX. Training tor _ ~Nge lnver11llf'/) s 70 
CHANG lABS, Miau flan $495* CONllNENTAl. lJ!rifile s195 

Tax Advanta(ll! s 70 
Home Aca>untant flus s150 
FCM (fling, Catalo(iin& Maiinll) s125 
Property Management $495 

DllmlUll ~tJMIC.!llild< D S JOO 
DOW JONES. r.MdNrllyM s350 

-""'13(!9 sJOO 

-~ s349 
FOX& GE1ilR. 

~id<mle. dli<lllh. Gralox or Ill. •ach $295 
di.Iii IMSllOSorCPIM86, eacfl) S 99 

IWl\IAllD.  fl1"2 ~NEW$ 395 
HAYDEN. IBM Pie 'Miter $200 

Pie ~orS¥pl Ill.each S 50 
HOWARDSOFT, 

Tax f'rellarer, 19114--lor 1983ye.r S 295 
HUMANEOGE.~orS;io\ea. $250 
IUS, Easy_ II~ s350 

EisySpeller II s100 eus.... ~; GL+AA+AJ! $1495 
CURAP.OE or INY.each s595* INSOFT,o.FOOH friMid :II...,., S 125

* KENSINGTOl>l&sy li1I< hlol htv. D S 95 
KNOWARE. Kmware (ie& IJ>PNal NEW S 95 
Um1IEE. Volkslori1ef 1-2 s195 

Volkslori1ef0eluxe s395
* LDTUS. 1-2-3 s495 

S>fmphony NEW $695 
QUE, Using 1-2-J lllool.l S 15 
UVlNG VlDEOTtXT, Think Tank NEW $ 195 
MDBS, Knowledgeman NEW S500 
MECA, Andrew Tot>as' 

Managing Your Money NEW $195 
MICllOPllO, WordSbr• $350 

V«wdSlar Prolessional Plus $695 
* \\l>rtlStu Pn>tesslooal, 4 Pak $495 

r 495 
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(4a) 

8 

SHIELDING c 0
AUDIO g -----1) 
INPUT rh---;;:;--:V 

IK 

300K 

+12V 
IN914 
DR SIMILAR 

15K 

IN914 
DR 
SIMIL AR 

15K 

12 15K 

JOK 

15K TD A/0
>'-4...----• CONVERTER 

+SV 

FROM ICll 
PIN 4 

8255-PIN 10 
(FROM FIG. 2) 

VINl+l 

MS8 

Mse f..!.!. 
11---C> 10 

i-:'.:.2---C:> 11 

20 f..!l.._3__-L> 12 
~...--------1 Vcc 

15K i..:1.:.'--;::> 13 
82559---- +-----''-I VREF /2 PORT C

l-'1'-"5---C:> 11 
ICl2 
ADC0804 

i-:1:=.
6---L> 16 

17cs 15 
Ro 

8AGNO L sal-'1~---C:> 14 
10 

OGND LSB 

CU<lN CLKA 

19 

lSK 150 pf 

~ 
(4b) 

t0s3~ D--1+-------1-+-----1-----1+-----•• icos DIGITAL 

47µF 0.1,.F 0 .1,.F O.lµF 

GND 
181) 

+12V 
189) 

+ 

+ 

TO ALL !Cs 

+12V 

TO ANALOG 
ICs 

(4c) 

Figure 4: Audio input and full-wave rectifier (a). ADC (b). and power connections (c). 
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CONTROL WORD 

D1 D6 D5 D4 Dl Dz Dt Do 

I BIT SET/RESET 
l =SET 

I 
x x X I 0: RESET 

I 

DON'T 
CARE 

PORT C BIT SELECT 

0 l 2 3 4 s 6 7 
0 l 0 l 0 l 0 l Bo

I 0 0 l l 0 0 I l B1I 
0 0 0 0 l l l l Bz 

BIT SET I RESET FLAG 
0= ACTIVE 

Figure 5: Setting tfie portC bits of tfie 8255A using tfie control word. 

Table I: 1/0 addresses. 
Pn number Name 110 address 

(hex) 

15 YO 0780-0783 
14 Y1 0784-0787 
13 Y2 0788-0788 
12 Y3 078C-078F 
11 Y4 0790-0793 
10 Y5 0794-0797 
9 Y6 0798-0798 
7 Y7 079C-079F 

Table 2: Control words tfiat control tfie data direction of tfie 8255A'.s ports. 
Bits 2. 5. and 6 are 0. Bit 7 is I. 

PORT C PORT C 
04 03 o, Do PORT A (UPPER) PORT8 (LOWER) 

0 0 0 0 OUTPUT OUTPUT OUTPUT OUTPUT 
0 0 0 1 OUTPUT OUTPUT OUTPUT INPUT 
0 0 1 0 OUTPUT OUTPUT INPUT OUTPUT 
0 0 1 1 OUTPUT OUTPUT INPUT INPUT 
0 1 0 0 OUTPUT INPUT OUTPUT OUTPUT 
0 1 0 1 OUTPUT INPUT OUTPUT INPUT 
0 1 1 0 OUTPUT INPUT INPUT OUTPUT 
0 1 1 1 OUTPUT INPUT INPUT INPUT 
1 0 0 0 INPUT OUTPUT OUTPUT OUTPUT 
1 0 0 1 INPUT OUTPUT OUTPUT INPUT 
1 0 1 0 INPUT OUTPUT INPUT OUTPUT 
1 0 1 1 INPUT OUTPUT INPUT INPUT 
1 1 0 0 INPUT INPUT OUTPUT OUTPUT 
1 1 0 1 INPUT INPUT OUTPUT INPUT 
1 1 1 0 INPUT INPUT INPUT OUTPUT 
1 1 1 1 INPUT INPUT INPUT INPUT 

The 74LS13 8 provides eight strobe 
lines. Only one of these is used for the 
82 55. The other seven are spare and 
can be connected to more 82 55As for 
even more 1/0 lines. These strobe 
lines are normally high and go low for 
approximately I µs. The I/O address 
for the 82 55A is 0780 hexadecimal 
(1920 decimal). Tuble I gives the 1/0 
addresses for the eight strobe lines 
from the 74LS138. 

The decode logic does not use lines 
Al4 and Al 5. That means that if any 
other part of the I BM PC uses an 1/0 
address higher than 3 FFF hexadeci
mal. there could be an 110 conflict. 
Most of the boards built to be com
patible with the IBM PC and the com
puter itself use 1/0 addresses of 03FF 
hexadecimal or less. This puts these 
1/0 addresses safely above the system 
1/0. 

There are three basic software
selectable operation modes for the 
82 55A: Mode 0 (basic input/output). 
Mode I (strobed input/output). and 
Mode 2 (bidirectional bus). The chip 
has three separate data ports: A B. 
and C. The mode selected for ports 
A and B can be different. but port C 
is configured to follow what is 
selected by A and B. The upper half 
of port C is configured with port A 
and the lower half of port C is con
figured with port B. This mixture of 
mode selection along with the 1/0 
modes for each of the ports may 
seem confusing at first. but the follow
ing review d the main I/O operations 
will clear up the matter. 

Port C may be written to differently 
from the other ports; that is. individual 
bits may be changed in the port 
without affecting the other bits of the 
port. The bit pattern required to 
either set or reset a single bit is shown 
in figure 5. Tu set bit 5 in port C to 
a I. output an 11 (decimal) to the 
control-word register. Tu make bit 2 a 
0. output a 4 to the control-word 
register. 

There are four internal registers in 
the 82 55A chip. The first three are for 
the three data ports and the fourth 
one is the control-word register that 
I mentioned earlier. In the configura

tcontinuedJ 
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The PCturbo 186™ takes a good coillputer 

and Illakes it the BEST! 


(j(J(J~ 
PC 	 PCAT 
• 	 Vast selection • Faster than 

of software the PC 

• 	 Software 
compatible 

First the standard was the IBM'" PC. Then 
it became. the IBM PC AT with it's high 
processing speed. For those, however, who 
have an IBM PC and need PC AT-like per
formance, Orchid Technology will put you 
out in front again with a new standard
the PCturbo 186.ThePCturbooutperforms 
the PC AT in speed with fast disk access, 
and unmatched performance while provid
ing complete software compatibility. 

Best of all, PC turbo allows you to protect 
your existing hardware and software in
vestmentwithout the cost ofreplacingyour 
existing PCor the need to learn to use a new 
computer and its software. Simply install 
the PCturbo adapter board and Orchid's 
"Productivity Software" and your PC be
comes a powerful turbo-driven computer. 

The PCturbo 186 is actually a second 
computer within your PC. Powered by the 
advancedln te 180186 processor, the PCturbo 

is transparent to your favorite programs 
like Lotus 1-2-3:" SymphonY," dBase II or 
IIC" Framework'" and Multimate:• running 
them at turbo speeds. So, with PCturbo, 
your PC looks and acts the same as before; 
it just runs faster. 
. While the P 

0

Cturbo is speeding up your 
processing power the 8088 microprocessor 
in your PC takes care of the 1/0 functions. 
Most importantly, complete compatibility 
is assured since the PCturbo allows you to 
switch back and forth between Turbo Mode 
and PC Mode with a simple command. 

Since PC turbo boosts the processing speed 
of your PC, there's no more waiting to re
calculate spreadsheets or to retrieve data. 
With the unique built-in features like auto
matic disk caching, electronic RAM disks 
and print spooling, you can get even more 
done in less time. Now isn't that why you 
bought a PC in the first place? 

PC+ PCturbo186 
• 	 Faster than the PC 
• 	 Total software compatibility 
• 	 Automatic Disk Caching 
• 	 More affordable than a PC AT 
• 	 80186 works in complement 

to 8088 

Orchid's 

PCturbo186 


TECHNICAL DETAILS: 
Hardware 
• 	 Single slot plug-in board with high-speed 

16-bit processor (80186). 
• 	 Up to 640K memory expansion for a maxi

mum of 1.28 Megabytes total memory. 
• Simple "one-step" installation. 
Software 
• 	 Runs IBM PC-DOS 2.x/3.x on either the 

IBM PC/XT and versions of most com
patibles. 

• 	 Provides high speed disk caching, RAM 
disk and print spooling. 

• 	 Standard PC (8088) operation fortotalcom
patibility. 

Write or call for more information today. 

~ 

ORCHID 

ORCHID TECHNOLOGY 
47790 Westinghouse Drive

PCturbo 186 is a trademark of Orchid Technology. IBM is a registered trademark of International Business Machines 
Corporation. Lotus 1-2-3 and Symphony are trademarks of Lotus Development Corporation. dBase JI, dBase llL and Fremont, CA 94539 
Framework are trademarks of Ashton·Tate. Multimate is a trademark of Multimate International. (415) 490-8586 Telex: 709289 
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Listing I: Output to all tfrree ports. 
1 0 BASE =1 920 
20 INPUT "DATA FOR PORT A";A 
30 INPUT "DATA FOR PORT B";B 
40 INPUT "DATA FOR PORT C";C 
50 OUT BASE+3,128 :REM SET ALL LINES TO OUTPUT 
60 OUT BASE.A :REM OUTPUT TO PORT A. 
70 OUT BASE+ 1,B :REM OUTPUT TO PORT B. 
80 OUT BASE+ 2,C :REM OUTPUT TO PORT C. 
90 STOP 

Listing 2: Input data from all ports. 
10 BASE =1920 
20 OUT BASE+ 3, 128 + 16 + 8 + 2 + 1 :REM SET CONTROL WORD. 
30 PRINT "DATA FROM PORT A = ";INP(BASE) 
40 PRINT "DATA FROM PORT B =";INP(BASE+1) 
50 PRINT "DATA FROM PORT C =";INP(BASE+2) 
60 STOP 

Listing 3: 1Wo output ports and one input port. 

10 BASE =1920 
20 OUT BASE=3,128+2 :REM SET CONTROL WORD 
30 INPUT "DATA FOR PORT A";A 
40 INPUT "DATA FOR PORT C";C 
50 OUT BASE,A 
60 OUT BASE+2,C 
70 PRINT "DATA FROM PORT B = ";INP(BASE+ 1) 
80 STOP 

Listing 4: Macfrine-language routine to test tfre 82 SSA. 

0500:0000 8080 MOV AL,80 
0500:0002 BA8307 MOV DX,0783 
0500:0005 EE OUTS DX 
0500:0006 90 NOP 
0500:0007 BA8007 MOV DX,0780 
0500:000A BOFF MOV AL.FF 
0500:000C EE OUTS DX 
0500:000D 8000 MOV AL,00 
0500:000F EE OUTS DX 
0500:0010 EBF8 JMPS OOOA 

STEREO 

VOLT 
METER raJ POWERl.!.J PLUG 

tion given by the decode logic, port 
A has an 1/0 address of 1920 
(decimal), port B has an 1/0 address 
of 19 21. port C has an 110 address of 
192 2, and the address of the control 
word is 1923. 

1b change the direction of the ports, 
set the control-word register as shown 
in table 2. For example. to set all the 
ports to outputs. set the control word 
to 12 8. 1b make all the ports inputs. 
set the control word to 15 5. For the 
last example. make port A an output 
port. port B an input port. and port 
Cone-half input and one-half output. 
This would give an output word of 
128+8+2 or 138 to the mode control 
word. 

The output pins of the 82 SSA can 
produce or sink about I . S milliamps. 
This is more than enough for most ex
periments. The biggest problem is if 
the experiment is located more than 
about 4 meters from the computer; 
the outputs might be loaded down by 

· too much capacitance on the cables. 
If the experiment does require long 
lines. then it will be best to use line 
drivers and receivers. Fortunately, in 
this project. the lines to the DAC are 
short. 

SOFTWARE EXAMPLES 
The three BASIC routines in listings I. 
2. and 3 show how to control the data 
on the VO ports by using the INP and 
OUT commands. The first example 
asks the operator for three data words 
and then outputs them to the three 
ports. When the program is finished. 
the data is latched on the output pins. 
The second example makes all three 
ports into input ports and displays the 
data present on the 110 lines. The third 
example is just a mixture of the two. 
Data is output to ports A and C. and 
input from port B. 

The machine-language routine in 
listing 4 produces a pulsed pattern on 
all pins of port A. This is useful in 
checking out the board during con
struction. Simply connect an oscillo
scope probe to any of the port A pins 
and observe the square-wave output. 
The routine was produced with the 

Figure 6: Potential ground problem test configuration. DEBUG utility. Once the routine 
begins. the only way to stop the pro
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gram is to hit the reset switch. This ex
ample also shows the machine-lan
guage instructions needed to control 
the 8255A. 

Before you go any further. I want to 
warn you about the possibility of a 
dangerous voltage difference be
tween the ground of your stereo and 
your computer. First. connect the 
chassis of the two machines with a 
100-ohm resistor. This is shown in 
figure 6. If the resistor does not get 
hot. then the stereo and the computer 
power supplies are not exchanging 
angry words over which side of the 
power line is ground. If you take a 
voltmeter and measure the difference 
between the two grounds without the 
resistor. you could get a 60-V reading. 
That is because the two power sup
plies are floating with respect to earth 
ground. The I 00-ohm resistor will 
allow the two floating grounds to ad
just themselves to each other. When 
the resistor is used. there should be 
less than a 10-V potential between the 
two systems. If there are more than 
I 0 V. then you have a grounding prob
lem that must be fixed before any
thing else can be done. Maybe you 
need to flip the stereo's power cord. 
But do not connect the two if there 
is a grounding problem. 

DAC, VCO, AND 
ADC CONSTRUCTION 
Since we want to keep some of the 
noise out of the system. keep the 
leads as short as possible. I used a 
mixture of wire-wrap and soldered 
printed-circuit board material. but you 
can use whatever is best for you. I 
built the system in sections so I could 
test each separately. This made it 
easier to find errors without subject
ing the computer to my hacking. Re
member to make some test points on 
the boards. This will help in both cali
bration and in testing. 

DAC CALIBRATION AND TESTING 
The first step in calibrating the system 
is to adjust the 5k-ohm potentiometer 
(pot) on the output amplifier of the 
DAC This pot adjusts the offset of the 
DAC to get it into the 8.5- to 12-V 
range. First. set all the inputs to the 

4050 chips to 0. Do this by either out
putting a 0 to port A or. if the DAC 
is not connected to the 82 5 5 yet. by 
connecting them to ground with clip 
leads. Then measure the output at 
point A of the drawing. Adjust the 
level of the 5k pot until the voltage is 
8.4. Now bring all the inputs to the 
4050s to I. The voltage at point A 
should be close to 12 V. If not. go 
back and check for errors. 

VCQ CALIBRATION AND TESTING 
The calibration of the output section 
now depends on selecting the proper 
values for the five capacitors used on 
the 8038 chip. 'Iry to find the follow
ing five capacitors either at a store or 
in your junk box: 0.3 3 µF: 0.1 1tE 0.03 3 
µF. 0.01 µF. and .3 300 µF. You might 
have to connect capacitors in series 
or parallel to get these values. But 
anything close will do. As you experi
ment with the selection. you might be 
able to expand the range beyond the 
20- to 20.000-Hz limits. By selecting 
the right capacitor. the system will 
work at up to 400.000 Hz. 

There are 32 different combinations 
of capacitors. lake the five capacitors 
you have collected and put them in 
the circuit as shown in the drawing. 
Don't worry about which goes where. 
because it doesn't make a difference. 

Now comes the problem of measur
ing the frequency. If you have access 
to an audio-frequency counter. just 
connect the counter to the square
wave output line of the VCO. Most 
people will probably have to use the 
computer to help tune the system. As 
you know. IBM BASIC has the SOUND 
command. This command will pro
duce a tone at a particular frequency 
for a given length of time. The built
in speaker should generate a tone 
loud enough to be heard. 

If you have an oscilloscope. then 
you can use the Lissajous figure tech
nique to determine the frequency of 
the system's oui:put. For this. first 
place the output from the VCO in the 
x-axis input and then connect the wire 
going from the computer's speaker to 
the y-axis input. Adjust the frequen
cy from the computer's speaker with 

(continued) 
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Centronics 
Parallel Printer Switch 

MFJ-1249 • 

,..___ -· 


$ 99 95 ""'. • • • 
With the push of a button-Share aparallel printer 
between two computers that have parallel printer 
ports. Eliminate the problems and fustrations of 
plugging and unplugging cables. Save the cost of 
a second printer. Features three female Centron
ics connectors on back panel. 10V2x2x6 inches. 

Printer Switch 
for IBM PC Computer 

MF J-12411 2 inputs, 1 output. Push button swit
$ 99 95 ching. Has same type connectors as 

PC parallel printer port. 8x2x6 in. 

Multi-function 
RS-232 Switches 

Multi-function RS-232 transfer switches let you 
switch your computer among printers, modems. 
terminals. any RS-232 peripherals; monitor data/ 
line failure. protect data lines from surges. and 
use as null modem for less cost than aswitch alone 
Switches 10 llnas )2, 3, 4, 5, 6, 8, 11, 15. 17. 20). 
LED data/line indicators monitor Iines 2, 3, 4, 5, 6, 
8. 20. Metal oxide varistors protect data lines 2, 3 
from voltage spikes and surges. Push button 
reverses transmit-receive Iines (2. 3). PC board 
eliminates wiring, crosstalk, line interference. 
Connects any one input to any one output. 
Model Price In Out Model Price In Out 
MFJ-1240 S79.95 \ MFJ-1244 S139.95 3 3 

MFJ-1241 S99.95 2 MFJ-1245 S169.95 3 5 

MFJ-1242 S119.95 2 3 MFJ-1246 S199.95 5 5 

MFJ-1243 $119.95 1 4 MFJ -1247 $99.95 1 2 


switches 20 lmcli 
---~ 

AC Power Centers 
MFJ-1108 MFJ-1108, $99.95. Add conven

$ 99 95 ience, prevent data loss, head 
bounce. equipment damage. Relay 

-- latches power off during power tran1 
I 

sients. Multi-filters isolate equipment. 
eliminate interaction, noise, hash. 
MOVs suppress spikes. surges. 3 
isolated, switched socketpalrs. One un 
switched for clock, etc. Lighted power. 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 15A, 125V. 1875 watts. Aluminum 
case. Black. 18x2l.-'4x2 in. MFJ-1107, 
$79.95. Like 1108 less relay. 8 sockets. 
2 unswitched. MFJ-1109, $129.95. Like 
1107 but intelligent. Switch on device 
plugged into control socket and every
thing else turns on. Others available. 

Order from MFJ and try it. If not delighted. 
return within 30 days for refund (less shipping) 

One year unconditional guarantee. 
Order yours today. Call toll free llO(M)47-1800. 

Charge VISA. MC or mall check, money order for 
amount indicated plus $4.00 each shipping. 

CALL TOLL FREE... 800-647-1800 

Call 601 -323-5869 in Miss., outside continental 

USA, tech/repair info. Telex 53-4590 MFJ STKV. 


Write or Call for Free Catalog! 


MF.
~I ENTERPRISES 
~ INCORPORATED 

921 Loulsvllle Rd ., Star1cvlllt, MS 39759 
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Tuneand again, you've heard it said, 
l ."To make money, you have to have money:' 

The truth is, you have to know how to save 
money before you can think about making more. 

That's why more and more people are joining the 
Payroll Savings Plan to buy U.S. Savings Bonds. 
That way, a little is taken out of each paycheck 
automatically. 

In no time, you'll have enough Bonds for a new 
car, your child's education, even a 
dream vacation. ~~~ 5~ 

Whatever you save for, T. 1_ ~ L "';I'; 
Bonds are the safest, surest .1.aKt; _"'7, ~ 
way to gain capital. StOCK~GsYto 

inAmerica.~A public service of !his publicalion 
~ and The Advertising Council. 

s for 
Quality 

HAVING BEEN SUCCESSFULLY PLACED IN 
OFFICES WORLDWIDE, QUICK•PLAN IS 
RECOMMENDED BY USERS AS THE 
MANAGEMENT TOOL OF THE FUTURE. 

Fc:uurcs: 

• 	 Menu driven; 250 activitics/500 connector rcla11onsmps 
• 	 1\11 input can be ed ited with full fca turcediior. 
• 	 User specified timc uni1s - min111c, hour, day, week, month. 
• 	 Prcc<:dcnc1..· logic (Act ivity on Node c:ipability) with rinish-10.Start, 

Sta rc-m-Surt, Fi nish-to- fin ish, Start-tu-Finish, Logic Connectors. 
• 	 Activities J.nd Rt·sourccs can be transferred between projects. 
• 	 /\ssignable and sclcct;ab]c Ac1ivi1y Numbers ;ind Activity Codes. 
• 	 Muhiplc currencies (with a currency convercer within the program). 
• 	 Six rl'sourcl's pl'r activity; 100 item rl'sourcl' library. 
• 	 All activities <:an carry Time, Cost, and Resources. 
• 	 Permits specified dates with constraint options. 
• 	 TAILS and LAGS to simplify modelling. 
• 	 Memory rcsidi:nt systl·m for maximum computational spl'l'd. 
• 	 Nclwtlrk logic display with ability to :worn, spmtd, and isobtl' ac ti vity 

di splays. 

QUICK•PLAN RUNS ON MS DOS· FOR, 

Data General Desk Top Generation·"", DEC Rainbow+ .. , HP 1504
, IBM 

Comp;n iblcs'", Texas Instruments PC*, and WANG PC4
; 80 or 132 widi: 

primer with 384K RAM and a graphics option. 

PLEASE ALSO CONSIDER O UR "BIG" MANAGEMENT AND 
PROJECT PLANNING SYSTEM (MAPPS). 

MAPPS RUNS ON MOST SUPER MINI COMPUTERS WITH "WORLD 
CLASS"CAPABILITY AND fUNCTIONALITY. 

~11.ri;•"~•··<I ,,,,1,m.,k• "I llJo• Gcn«JI , l),~ i ul F<1uiprn.cn1 C"'I'-· Hr,.·/rn r,.+..,11l, ln1.r"llinn•1 
llu>in,..,,M,,·him ..... \\1"'" ·S .. h(",,,p .. T1•KJ•ln•1rumrnhJn,LW•ni;L.•lw>r•l•11i"" 
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Listing 5: Program to determine 

endpoints of the VCO ranges. 


10 OUT 1923,128+9 
20 OUT 1921, 128:0UT 1921 ,0 
30 INPUT "CAP CODE",CC 
40 OUT 1920,CC . 
50 INPUT "FINE FREQ",FF 
60 OUT 1920,FF 
70 INPUT " COMPUTER FREOUENCY",F 
80 SOUND F,20 

, 90 GOTO 70 

the SOUND command to make the 
display stop rolling. When the display 
is in the shape of a circle or some
thing close to a circle and it does not 
cross itself. then the frequency of the 
speaker is the same as the frequency 
of the system. The third method is to 
make both the stereo and the com
puter's speaker sound at the same 
time. Then you just listen and adjust 
the computer speaker's tone until the 
two tones match. The difference be
tween two tones going at the same 
time should be rather easy to detect. 
unless you are tone-deaf. in which 
case this entire system will not be of 
much use anyhow. The short BASIC 
program in listing 5 should make this 
process easier. 

If you have the frequency counter. 
delete lines 70. 80. and 90. In any 
case. measure the frequency at the 
upper and lower ends of each of the 
32 different capacitor-combination 
ranges. Make a chart of these mea
surements similar to the one in figure 
7 and show what areas of the frequen
cy spectrum are covered by what 
capacitor combination. From this 
chart. I was able to select the 
capacitors needed to cover the entire 
audio range. The VCO response is 
linear over most of the control-voltage 
range. except for the upper and lower 
I 0 percent of the range. which you 
should avoid. 

The graph in figure 8 shows the fine
frequency code versus the output fre
quency for one of the capacitor 
codes. The actual numbers are not im
portant: the point of the graph is to 
show the slight nonlinearity at the 
ends of the control-voltage range. On 

(continued) 
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.ANTEX 
DATA 
SYSTEMS 

ADS 2000 DOT MATRIX PRINTER 

165 CPS CORRESPONDENCE QUALITY 9X9 DOT MA TRIX 

40 CPS VERY NEAR LETTER QUALITY 17X17 DOT MA TRIX 

The Antex Data Systems ADS 2000 prints at 165 characters per second in 
correspondence quality us ing a 9x9 dot matrix. By turning on the "FINE" mode 
with a push of a button or through software command it is possible to obtain 
Very Near Letter Quality (VNLQ) at 40 characters per second using a 17x17 dot 
matrix . Typestyles included with the ADS 2000 include Pica, Elite, Proportional 
and Italics and the ability to design up to 256 characters. Subscript and Super
scripts can be used for scientific equations. notations and formulas. The ADS 
2000 can interface lo almost any computer on the market using the Centronics 
parallel interface. 

SuperFont, is an optional software program designed to utilize all the special 
features of the ADS 2000. With Superfont, the user can create, save and down
load custom fonts or choose one of the 20 lonts already available on diskette. 

ADS 8214 Winchester/Tape Storage* 

ADS 8214 5.25 inch winchester storage with tape back-up 
systems are designed for the IBM PC and XT. The systems are 
combinations of the ADS 8213 and ADS 8218 systems. All 8213 
and 8218 specifications are applicable to the 8214. In addition 
to the above, the PC can communicate independently to the 
winchester or tape. The tape unit can back-up the winchester data 
without read and write through the PC. 

*TAPE SYSTEMS FEATURES: 
• STREAMER BACK UP/RESTORE  5 MB/MIN. 
• FILE BY FILE BACK UP/RESTORE 
• DIRECTORY OFTAPE 

ADS 8212 Data Exchange/64K Spooler 

The ADS~6212 DATA EXCHANGE/64 is a computer independent 
interface converter and print spooler. It can be insla11ed between virlually 
any computer and any peripheral. A microprocessor controls the exchange 
of data. lnpl:l lhe data in one form and the DATA EXCHANGE/64 stores it 
in the 64K bytes of buffer memory and then outputs it in another form to 
the peripheral. The DATA EXCHANGE/64 also allows the user lo make 
multiple copies of the buffer memory. 

FEATURES: ROY/BSY, Xon/Xoff or 
ETX/ACK for input/output 

ADS 821 3 Winchester Mass Storage System 
-IBM PC/XT 

The Anlex System hard disk systems 
are designed to upgrade the IBM PC. 
or compatible to a system that operates 
similar lo the IBM PC XT. When 
installed the hard disk system will 
operate just like an XT. Once ii is 
formatted. you can use all of IBM's 
DOS 2.0 or 2.1 utilities designed for 
their hard disk. And, since ii has its 
own ROM. you can "boot'° without a 
floppy diskette. All systems come 
complete with interface and controller 
boards, necessa1y cabling, and easy 
step-by-step instructions. Available in 
12. 20. 33 and 46 MB with power 
supply, fan. controller and cables . 

ADS 8218 Tape Back-Up Systems* 

ADS 8218 5.25 inch tape backup 
system is designed to back-up data 
from an IBM PC with an internal or 
external hard disk system or an IBM 
XT. ADS 8218 olfers an easy to use. 
reliable high speed tape backup al an 
affordable price. The system is 
attached to the PC externally and 
comes complete with interface and 
controller boards. cables and easy 
step-by-step instructions for a fast 
and simple installation. Available in 
40/60 MB formatted. 

ADS is a regislered trademark ol International Antex, Inc. 

ANTEX A Division of International Antex Inc. IBM, IBM PC, IBM PC XT are registered trademarks of 

DATA 2630 California Street • Mountain View, California 94040 International Business Machines Corporation. 

SYSTEMS (415)941-7914 • TWX 704969 INTERAX UD 
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Figure 7: Spectrum coverage blj eacfr. capacitor range. 

my selection of codes. I had to use the 
lower end of the range twice. but I just 
used a different slope in the conver
sion equation when I was near the 
ends. If you study the data I used. you 
will see that I divided one of the 
ranges into three separate subranges. 
each of which has a different slope. 
Tuble 3 shows my selection of ranges 
and the codes. slopes. and starting 
points for each range. These values 
give me an accuracy of better than I 
percent over the entire audio 
spectrum. 

The procedure I used to compute 
the values in the BASIC routines is 
this: first. take the difference between 
the lower and upper limits of the 
selected ranges. Now. try various fine
frequency codes to find the code that 
will produce the frequencies required 
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for the ends of the ranges. Second. 
take the difference between the fine
frequency codes required to generate 
these frequencies. Divide the fine
frequency code delta (difference) by 
the frequency delta. This becomes the 
slope of the selected capacitor. The 
DATA statements have the information 
organized as lower-frequency limit. 
capacitor code. slope. and lower fine
frequency code. 

The I k pot adjusts the output level 
of the VCO to match the particular 
stereo you are testing. Most require 
a 200-millivolt (mV) signal for the best 
frequency response. 

ADC CALIBRATION AND TESTING 
1b calibrate and test the input section. 
use a resistor divider network similar 
to the one in figure 9 to reduce the 

voltage from the output section to 
about 5 mV. Feed this 5-mV signal to 
the input section and check that 
everything is okay. If you run the 
Sweep program in this configuration. 
you will see a straight line. as shown 
in figure I Oa. (The program actually 
plots using plus ( +) symbols. For 
discussion purposes. we've used a 
solid line in this and subsequent 
figures.) Just to check the theory. con
nect a capacitor across the input con
nection of the resistor network. Figure 
IOb shows the classic low-pass filter 
response. Connecting a coil produces 
the opposite effect. 

SOFTWARE 
I used BASIC in these software ex
amples because all IBM PCs and their 

(continued) 



Unlock the productivity 
of the Perkin-El111er co111puters 
in your lab. 

If one of your analytical instruments 
is controlled by a Perkin-Elmer Series 
7000 microcomputer, you now have 
one of the finest Professional Com
puters in the world. 

The keys to productivity 
Perkin-Elmer offers an exciting 

variety of software for the P-E Series 
7000. Many packages are available 
to make your work easier, more 
satisfying and more productive. For 
example: write with PECOWRITER/ 
7000, our easy to learn and use 
word processing package, or with 
LEX-68™, another word processing 
program which includes a spelling 
dictionary and a mass mailing data
base. Communicate with other 
computers and online databases 
using TERM/7000. And acguire 

data from a wide variety of experi
ments and instruments with 
DAQ/7000. 

Unleash your creativity 
Our list of general purpose software 

is constantly growing. You can analY.ze 
data with Supercomp-Twenty™ 
spreadsheet. Organize information 
with our database management 
package. And graQh data with our 
curve-fitting statistics program. For 
your own special purposes, create 
programs in either BASIC or 
FORTRAN 77. 

Access our huge library 
Whether you're choosing from 

the most extensive collection of 
analytical software available, or 
using your P-E Series 7000 as a 
sophisticated laboratory tool, you 

have all the power and flexibility 
required. All our programs and 
computers are truly chemist-friendly. 

Seize the opportunity 
Perkin-Elmer software will dynam

ically increase the productivity of 
your people and your instruments. 
To discuss the opportunities touched 
on here, call your Perkin-Elmer 
representative today. For literature, 
dial 1-800-762-4000. 
Perkin-Elmer Corp. Main Ave. (MS-12). 

Norwalk, CT 06856 U.S.A. 

Tel: (203) 762-1000. Telex 965-954. 

Bodenseewerk Perkin-Elmer &Co., 

GmbH, Postfach 1120, 7770 Ueberlingen, 

Federaf Republic of Germany. Tel: (07551) 811. 

Perkin-Elmer Ltd ., Post Office Lane, 

Beaconsfield, Bucks HP9 10A, England. 

Tel: Beaconsfield (049 46) 6161. 


LEX-68 is a registered trademark of ACE Microsystems Ltd. 
Supercomp·Twenty is a registered trademark of 
Access Technology. Inc. 

PERKIN-ELMER 

The science and computer company. 


Where solutions come first. 
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ALTOS 580-20 . . . .... $3350 
ALTOS 580-20 . . . . . ... $5350 
IBM PC ....... . ... . ... $CALL 
LEADING EDGE PC .. .. .. .. $CALL 
NEC 8201 . . .. ... .. . ..... $435 
SANYO 550-555 ...... . ... $CALL 

TELEVIDEO 
803. . . . $1769 1603 . .... $2019 
1605 . . ... .. . . . ... .. . $CALL 

ABATI LO. . . . . . . . $339 
BROTHER HR 15P.. . .. .. . ...$479 
DAISYWRITER 48K. . . . $819 
EPSON ... .. .. .. . . . .. . . $CALL 
GEMINI 10X . . ..... .... . . $245 
JUKI 6100. . . . . . . . . . $409 
OKI DATA (LOW PRICES) . . .. $CALL 
OUME 1140+W/INF .. ... . . .. $1365 

CITOH 
8510 .. .. . $319 1550 .... . . $499 

F 1 0-40C PS .$899 F 1055 . . . . $1179 


DIABLO 

620 . ... . . $769 630 API . .. $1669 


NEC 

3550 . - .. $1495 3510 ... .. $1235 
7710 ... . $1645 2030 . . . .$659 

TERMINALS - MONITORS 
ALTOS 11 . . •••• .$749 
QUME 102G. . . . . . ....$425 
WYSE 50. . . . . . . . . • . . . $485 
TE LEVI DEO 950 . ... . .. . .. . . $895 
AMDEK 300G . .. ...... .... . $129 
B.M.C. COLOR . . . . . . ...$235 
PRINSTON HX12 .... ... . . $462 

DISK DRIVES - MODEMS 
INDUS APPLE ... . ...... .. . $259 
INDUS ATARI . . . . . . ... . ..$299 
PROMODEM 1200 . .... . . . .. . $325 
HAYS SMART MODEM ..... ...$199 
SMARTMODEM 1200 ... . . ....$469 
SMARTMODEM 1200B . . .. .. . . $389 
MICROMODEM II E . . . ... . .. . $235 
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Figure 8: Graph of fine frequency versus output frequency. 

Tuble 3 : Calibration data. 

Capacitor Freguenc1:1 Fine Freguenc1:1 Delta 

Code Low High Low High Freq Fine Fr Slope 
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2009 
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2002 

3994 

6660 
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14279 
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16 
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6494 
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46 
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16 
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9.16670 
6.78570 
2.52940 
2.11110 
0.60810 
0.59600 
0.46990 
0.15210 
0.11840 
0.04332 
0.04814 
0.01490 
0.01001 
0.01004 

Vco OUTPUT~>--------~ 
T 
I 
 ~ 300KSl.
I 


TEST....L 
CAPACITOR -----------' ~' MICROPHONE""T" ' INPUT(SEE TEXT)I 
m lKSl. 

Figure 9: Input section calibrate and test setup. 

240 BYTE • JANUARY 198 5 



Don't buy a 

disk/tape ~stem 


that can't grow

withyou. 


-·--SYSGEN 

Get the Sysgen™ ~.. 
expandable hard disk and tape back~up system.· 


Most popular disk/tape systems offer 20 Megabytes of hard 
disk, plus a 20-Megabyte tape back-up. 

Thatmayseem ample now, but do you know whether, a year 
down the road, 20 Megabytes will give you enough storage? 

You don't. So it makes sense to get the only disk/tape system 
that gives you room for expansion later on. 

And that doesn't cost you any more now. 
The new Sysgen XL comes with 20 Megabytes of fast, reliable 

hard disk storage, a built-in 60-Megabyte tape for fast, reliable 
back-up, plus room for an additional hard disk drive. 

What happens ifyou later need more Izard disk storage? 
With the XL, you simply add a second SW' disk drive. It fits 

inside the cabinet, and plugs right into the XL controller. 
You can add an additional 20 Megabytes, and back-up with 

a sing,\e pass ofthe 60-Megabyte tape. 
Or add up to 100, and back-up with two tapes. 
With the low cost of hard disk drives, expansion is much 

more economical than buying a whole new $3,000 system. Plus. 
you save desktop space by expanding inside the cabinet. 

The XL sellsfor$3 ,295, i11dudi11g cabling, host adaptor, 
and utility software_ You get everytlung you need. 

(Watch out. Some companies charge extra for cabling and 
the host atla ptor.) 

Installation? Just snap in the controller, plug in the system, 
install the system software, and you're running. 

Compare beforeyou bu.1: 
You'll find the XL to be the outstanding disk/tape system for 

your PC, XT, AT''~ or compatible today. And the only system 
that can expand for your needs for tomorrow. 
Trmk111 ; 1 rb:Sy-.~i.: u. XL-Sys~ cn. 1111.:.: AT-lntc.:rnatinnal Busim.:s,.Machini.:.;. Inc 

S'JiSGEN47853 Warm Springs llvd .. 1 I I Fremont. CA . 945.19 
I ~ ( () I\ I) 0 I\ 1\ r E D ( 415)490-6770 lclcx 4990843 
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HARD_DISKTM 

Apple IBM 

5 mb Removable 
10, 30, 52, 82, & 112 mb Fixed 

Transparent Operation 

Full Support 


APPLE FEATURES 
HARD_DISKS operate with a 
mixture of DOS 3.3, PRODOS 
1 . .0, CPM 2.23, and PASCAL 
1.1 on the same or any of 12 
drives on one Apple up to 1.8 
billion bytes. 
DOS· up to 400 kb per 
volume, 254 volumes per drive: 
the equivalent of 5,800 floppy 
diskettes per Apple. Up to 217 
files per volume and does not 
require any user memory. 
CP/M ·up to 150 mb per 
volume, 63 volumes per drive. 
Fully compatible with CPM 
software. 
PRODOS · up to 32 mb per 
volume, 63 volumes per drive. 
PASCAL· up to 16 mb per 
volume, 64 volumes per drive. 

5 mb removable - $1295 
Fixed 52 mb -$2995 
10 mb - $1295 82 mb - $3995 
30 mb -$1995 112 mb -$4995 

IBM FEATURES 
HARD_DISKS operate with 
DOS 2.0 using a mixture of 
any 8 drives on one IBM PC 
up to .95 billion bytes. Up to 
32 megabytes per volume and 
8 volumes per drive. 
5, 10 and 31 mb half height 
drives may be internal. 
INTERNAL 
5 mb removable - $1095 
10 mb fixed - $895 
31 mb - $1695 
EXTERNAL 
5 mb removable - $1295 
Fixed 55 mb - $2995 
10 mb - $1095 87 mb -$3995 
31 mb-$1995 119mb-$4995 

Digital Electronic Systems 
302 South Main 


Estill Springs, TN 37330 

615/649-5137 


Trademark Apple of Apple Computer, IBM PC of IBM 
HARD_ DISK of Digital Electronlc Systems, CP/M of 
Digital Research. 
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Figure I0: Straight connection through a resistor divider network (a) ; 0.4 7JLF 
capacitor across the input (b) . 

Listing 6: BASIC input and output routines. 

10 OUT 1923,137: ' SET-UP THE 8255 FOR OUTPUTS ON 
PORTS A AND B, AND INPUT ON PORT C. 

20 OUT 1921,1280UT 1921 ,0:' CLEAR THE FREE RUNNING MODE. 
30 INPUT "RANGE CODE",RC:' INPUT THE CAPACITOR SELECT CODES. 
40 OUTPUT 1921,RC:' OUTPUT THE CAP CODE TO HARDWARE. 
50 INPUT "FINE FREQ CODE",FF:'INPUT THE VALUE USED 

FOR THE DAC. 
60 OUTPUT 1920,FF:' SEND THE DATA TO THE HARDWARE. 
70 REM NOW WASTE SOME TIME TO LET THE HARDWARE SETTLE 

TO THE CORRECT VALUE. 
80 FOR I = 1TO200:X=X+1:NEXT 
90 ADC= INP(1922):'GET THE ADC DATA FROM THE HARDWARE. 
100 PRINT "RESULTS = ";ADC 
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a Not long ago, PC Magazine called MOBS 111 "The most complete and flexible data base 
management system available for microcomputers." That's a powerful statement. But then, 
MOBS Ill is an amazingly powerful software package. So powerful, in fact, that it lets you build 

mainframe-quality application systems on your micro or mini. MOBS Ill is not for beginners. It's for appli
cation developers with large data bases or complex data interrelationships who want to define data base 
structures in the most natural way-without resorting to redundancy or artificial constructs. It's for profes
sionals who can appreciate its extensive data security and integrity features, transaction logging, ad hoc 
query and report writing capability and its ability to serve multiple simultaneous users. And if you want the 
power and the glory that only the world's most advanced data management system can provide, MOBS Ill 
is for you. For information on MOBS Ill and our professional consulting services, write or call Micro Data 
Base Systems, Inc., MOBS/ Application Development Products, 85 West Algonquin Road, Suite 400, 
Arlington Heights, IL 60005. (800) 323-3629, or (312) 981 -9200. MDBS III. ABSOLUTE POWER. 
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clones have BASIC. If you want to use the appropriate command in the new 
another language. then just convert language. If you are the type to tackle 
the input and output commands to a project like this. then you should 

_Listing 7: The Tune program. 

10' AUDIO FREQUENCY ANALYZER (TUNE] 

20 ' -----------------------------------------------------------------------------
30' 

40 CLS:OUT 1923,137:DIM FL(14),CC(14),SL(14),FCL(14) 

50 OUT 1921,128:0UT 1921,0:0UT 1920,255 

60' 

70 ' Read the calibration data from the D'ITA statements. 

80' 

90 FOR I= 0 TO 14 

100 READ FL(l),CC(l),SL(l),FCL(I) 

110 NEXT:KEY OFF 

120 LOCATE 12,20:1NPUT "FREQUENCY = ";F 

130 IF (F<30000) AND (F>8) THEN GOTO 170 

140 LOCATE 2,25 :PRINT"BAD FREQUENCY" 

150 LOCATE 12,30:PRINT" 

160 GOTO 120 

170 LOCATE 2,25 :PRINT" 

180 • 

190 ' Convert the frequency (hertz] to cap code and fine freq code. 

200' . 

210I=1 

220 IF F>FL(I) THEN I= I+ 1:G010 230 I= 1-1 

240 OF= INT(.5 + (F - FL(l))*SL(I) + FCL(I)) 

250 IF DF<O THEN OUT 1921,0:0UT 1920,255:GOTO 120 

260' 

270 ' Output the codes to the VCO 

280' 

290 OUT 1920,DF :OUT 1921,CC(l):ll = 0 

300' 

310 ' Average the data over eight iterations. 

320' 

330 FOR J = 1 TO 8 

340 II= II+ INP(1922) 

350 NEXT 

360 ll \=255-11/8 

370 LOCATE 16,20 : PRINT '/!I.DC VALUE = ";INT(ll) 

380 A$=1NKEY$:1F A$<>" " THE~ GOTO 120 

390 GOTO 290 

400 DATA 8,31,9.1667 , 0 

410 DATA 21,30,6.7857 , 70 

420 DATA 36,19,2 .5294 , 31 

430 DATA 71, 7,2.1111 , 90 

440 DATA 126,22,0.6081 , 15 

450 DATA 201,22,0.5960 , 61 

460 DATA 301, 16,0.4699 , 78 . 

470 DATA 553, 6,0.1521 , 23 

480 DAT A 1005, 2,0. 1184 , 58 

490 DAT A 2009, 4,0.04332, 26 

500 DATA 4001, 4,0.04814,112 

510 DATA 6670, 0,0 .01490, 0 

520 DATA 7785, 0,0.01001, 16 

530 DATA 14280, 0,0.01004, 81 

540 DATA 30000, 0 0.00000, 0 


have no trouble with these examples. 
I expect that you will modify these 
listings to fit your situation. 

Listing 6 shows the basic operation 
of the hardware without any fancy 
software to get in the way. It just takes 
the inputs from the operator and 
sends them directly to the VCO. It 
lacks the ability to convert a frequen
cy to the proper capacitor code and 
fine-frequency value. The next ex
ample. the 1lme program in listing 7. 
shows the software getting a frequen
cy from the operator and converting 
it to a capacitor code and fine 
frequency code. The numbers in the 
data statements will be different. de
pending on the capacitors you use in 
the VCO circuit and the adjustment of 
the 5k-ohm pot on the DAC output. 

After the software checks to see if 
the frequency is a valid number. it 
searches the table for the correct VCO 
range for this frequency. When the 
computer has determined the range 
to use. it computes the delta between 
the selected frequency and the lower 
frequency of the band. This delta is 
then multiplied by the slope factor 
and added to the lower fine-frequency 
code to get the final fine-frequency 
code. This is just straight-line inter
polation. The software then takes this 
fine-frequency value and sends it to 
the DAC This method gives a ·1per
cent accuracy across the band. If you 
have a good frequency counter and 
want to get better accuracy. you can 
write a program that checks all the 
possible capacitor codes to select the 
one that matches the selected fre
quency the closest. 

There are two unused output lines 
on the 82 5 5 that could be connected 
to two more capacitors. This will allow 
you to provide some intermediate 
values. Now the software will keep 
looping around. inputting the results 
and displaying the results on the 
screen. When the operator hits any 
key, the software will accept a new fre
quency to tune. 

The Sweep program . in listing 8 is 
similar to the single 11.lne program. 
This time the operator gives the start
ing frequency and the ending fre

(continuedJ 
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AMPEX 20 MB W/25 MB Tape Back-Up •. , $Call 
EVEREX 10 MB Internal lor IBM . $795 
MITAC 10 MB Internal lor IBM $699 
CORVUS 
Omnidrive (11 MB). S2079 
Transporter $399 The Bank St 179 
DATAMAC Truslor 10 $1129 

NEW!! POLAROID PALETTE!! 

AMDEK OXY-100/Amp lot II . 
ENTER COMPUTERS 

$Call 

. $599/$749 

Sweet·P . . . $Call Six Shooter. $799 
HOUSTON INSTRUMENTS 
PC-595/PC-695 Newl!. .. 
OMP·40·2 . • , . $749 OMP-29 
OMP·41/42 • . $2349 OMP-51152 . 

$Call 
$1799 
$3529 

$679OT-11 Digitizer (I-Button Cursor) 
OT -114 Digitizer (4-Button Cursor). 
PANASONIC VP-6B01A 
ROLANO OXY-101/0XY-800. 
STROBE Model 200/ Model 260 . 

AMDEK 

$739 
$1449 

. $529/$699 
' $519/$729 

ASHTON-TATE dBase Ill/Framework SCall 
PRENTICE HALL VCN ExecuVision $Call 
REAL WORLD MBSI Accounting $Call 
LOTUS 1·2·3/Symphony. . ... $3 19/SCall 
MICROPRO WordS lar 2000/Pro pack. SCall 
MICRORIM R:Base 4000/Clout. $2B5/$Call 
MICROSOFT Mulliplan $129 
SAMNA Word Ill . $375 
SATELLITE SOFTWARE WordPerfect $Call 
SOFTWARE PUBLISHING PFS :Write $97 
CENTRAL POINT Copy 11 PC/PLUS . $29 

FOR APPLE II/lie 
APPLE Macintosh/lie SYSTEMS .••.•.• $Call 
ALS CP/M Card . . . . . . . . $279 

SmarlermII (BO Column Card) . $ t 29 

IBM SYSTEM SPECIALS 
256K, 2 Drives. . . . . . $Coll 
256K. 2 Drives, color graphics. printer 

adaptor &PGS HX· 12 monitor S2499 
256K, 1Drive & 10 MB Hard Disk 52459 
TWO USER SYSTEM (incl 10 MB. Advanced 
Digital PC Bd &Terminal) . S3859 
COLUMBIA AST RESEARCH INC. Mulli 1/0 Card •• • , $CallDA VONG Video 300/300A/310A $135/145/159
MPC 4220 (256K, 2 Drives) . $Call DIGITAL RESEARCH CP/M Gold Card w/64K. $339Universal External: 10/21 MB . $1B75 /$2595 Color 300 $259 Color 500 $3B9 
PROFESSIONAL (10 MB, w/tape backup) •• , $Call FOURTH DIMENSION IBK RAM Card . $55IOMEGA Be rnou lli Box/Bernoulli Plus . $Call Color 600 . • • . $459 Color 700. $529
VP 2220 (Portable w/256K) . $Call BO Column Card w/64K (lie Only) $129MAYNARD ELECTRONICS 10/20/30 MB . $Call DVNAX Fortis FC10 (13" RGB) . $Call 
COMPUPRO 10 (10 MB, Multi-user) •. , , , SCall HAVESPEGASUS-GREAT LAKES MDNITECH 12" Green/Amber. $BO 

10 MB Internal For IBM . .••.... , $959 Micromodem lie w/SmartCom I $239PRINCETON GRAPHICS HX-12 $469 
23 MB External (w/ Controller) .. $Call Smar tmodem 300/1200. . $199/$479SR-12 (690x4BO). . , . • . . • . • • • . • • • $609 
SYSGEN INTERACT. STRU. PKASO Universal. $125Max-12 (12" Amber, TTL) . • . . $179 
10/20 MB w/Tape Back-Up $2295/$2B49 MICROSOFT Premium Soltcard (lie) .••• , $CallOUADRAM Ouadchrome. . . • . • . $4B9 
lmage/Qic-File. .. , ... . . . . $799/ $1199 Softcard (Apple/Franklin). ..• , $229Ouadchrome II . $459 
TALLGRASS MICROTEK Oumpl ing-GX . . •.. . $69ROLAND 
12 MB External w/20 MB Tape Back-Up $2399 NOVATIONMB·121G $135 MB-122G . $155 
20 MB External w/20 MB Tape Back-Up . $2499 J ·Cat (Auto Orig/ Answer, 300 Baud) $99CB-141. $269 CC·141 . $559 
TECMAR Apple Cat II (300 Baud) . ....... . $209 


2t2 Apple Cal 11 (1200 Baud) . $3B9CORONA PC-22 (256K. 2 Drives) $Call Remov. Cartridge Winchester in PC (5 MB) $1569 
103/212 Smart Cal (1200 Baud). $389 

ORANGE MICRO Grappler+ .•.. $109 
Portable PC-22 (256K, MS-ODS 2.0) SCall 10 MB w/ 5 MB Cartridge in Chassis $3119 

XCOMP 16 MB External (For IBM. Apple. 
Bullered Grappler• (16K) •.•. $169FUJITSU MICRO 16s (8086/ZBOA) $1995 

Kaypro & Morrow Designs). $1749MORROW DESIGNS Pivot. M02. M03. Grappler lnlerlace for lmageWriler. $Call 
M05, MOil . $Call PCPI Applicard 6 MHZ .. $249

NEC DOT MATRIX PRINTERS RANA El ite 1/11/111 . $Call 
PC-880\A (ZBOA, 64K. 2Drives. 12" Monitor. TRANSEND ASIO $125 

WordSlar,MailMerge, Mulliplan. N8ASIC) S1149 
1 

C-ITDH Prowriler I B510 AP . • , $349 Modemcard w/Source , , •.•• , , .•• $239 
APC-111 Specials w/ printer & Soltware SCall DATA PRODUCTS BOOO Paper Tiger Series SC all $109 KG-12N/UY. $119 
SANYO EPSON JX-80: Color Printer. • , , $5B5 $259 420 (640x262) . . $439 MISCELLANEOUS 
MBC 550·2 (8088, 128K, 1OSOO Drive (320K), LD-1500 , •• , $1109 Rx-BO. $239 

WordStar. CalcStar. EasyWriter) SCall 

Esprit I . 

RX-BO/BO F/T $Call RX-80/100 •. , SCall RAM CHIPS$B5 ZVM·122A $90 
MBC 555-2 (550·2 Plus 1Add. Drive, 64K SET . $Call 256K SET .• • . $Call .......... ' $Call 


DOUBLE·SIDED DISKETTES 

SEEOUA Chameleon/Plus (8088/ZBO) $Call 


Mailmerge,Spells tar & lnlostar) . .• , , . $Call 
* *SKC (ID box min) ... $12 same as 3M** 

SWP Micro Computer Products 3M . .• , ••••• $30 Dysan. • • • • . $31 
Co-Power-88 Board (8088 w/ 256K. 1MB) Maxell . , • , • . • $30 Verbatim . •• , • $30 
For KAYPRO 2, 4, 10 & MORROW . $Call $Call Esprit II . ••... $479 PRINT BUFFERS 
TELEVIDEO MANNESMANN TALLY Esprit Ill . $Call ESP-6310 . •••. $559 OUAORAM Microlazer 
1605 (8088, 128K, 2Drives, DOS 2 0) . . $Call MT 160L . $599 MT lBOL $769 DUME 102/102A . ... .•• $469/$489 Parallel/Parallel · 
TPC -11 (Portable Version ol Above) . •• , . . SCall Spiril ·BO . . . . . $269 MT 1602 SCall 103/lOB (Green) . ••. . $849/$519 16K . $139 64K . • . $1B5 12BK. $239 
ZENllH Z-151·52 (8088, 2 Or, 320K RAM) , . $Call MPI Sprinter/SX (Portable. 300 cps) $Call TELEVIDED 914/924. . ' $519/$675 Serial/Seria l, Se ria l/Parl. Parl/Ser ial 
ZW 151-152 (1Drive,10 MB Hard Disk) SCall NEC 950 /970 • ' ' .••. ' SCall BK. $145 16K . . $t55 64K $209 

P2 Pi.nwriter (\BO CPS, 10" Carriage) . S649 Personal Terminal $419 INTERACTIVE STR UCT. ShullleBufler 32K. $269 
P3 Pinwriler (\BO CPS, 15" Carriage). $869 w/ 300 Baud Modem . $52B PRACTICAL PERIPHERALS Microbuller 32K. $209 
OKIDATA 
Ask for NEW Apple I ma9ewriter CompatibleADVANCED DIGITAL Multi User Bd (8086) . $Call A\.ATARIML 92 . •.. , . SCall ML 93 • • . . . SCallAST RESEARCH INC. 
Ml B4(P) $Call Pacemark . , , , • $CallADVANTAGE!! (Multi Fin Bd lor AT) , . $Call RANA 1000 .. $245PANASONIC KX-P1091/1093. . . $299/SCallMEGA PLUS II (64K. Ser & Clk) . $279 
STAR MICRONICS SURGE PROTECTORS 
Gemini 10X. $249 Gemini 15X . $349 

SIX PACK PLUS (64K, Ser/Par. Clk) $259 
EPO/CURTIS All models . .. . , .... . . $Call 

Della 15 $459 Radix 10 $499 
MONO GRAPH PLUS Card SCall 

NETWORX Wire Tree/Wire Tree Plus S451S60 
DUA DRAM TEXAS INSTRUMENTS ULTIMA Sf·600 . •• , . . $39
EXPANDED OUAOBOARO (S. P. Clock. Game) B50 RO . ••. $4B9 B55 RD •.. $759 EMERGENCY POWER SYSTEMS 
64K $259 3B4K . S429 VISUAL 50/55/60 . $559/$6B9/CallTOSHIBA TrippLite BC200-t0 (battery incl) . $270
QUAD 512+ (Serial Port. Maximum 512K) 102/300 . .. $B39/$769P\340 .•.. SCall P\351 $12B9 Tr ipplite BC425-FC (425 Watts) , $429 
64K •• , , , • • $229 256K , , ..•• , $349 WYSE SOLA ELECJ.RIC Mini UPS $Call 
QUAD COLOR I (Video Board) S199 WY ·50 •. $519 WY-75 . $609 

WY-100. .. . $Call WY-300. SB19HERCULES Graphics Board (720x384) • . $339 
ZENITH 
Z-29 . . ' $649 Z-49 $Call 

Color Card (RGB, Composite, Parallel) •• , . S169 ABATI L0-20 (lB CPS, 15" Carriage) .• $359 
INTEL B087180287 Math Co-Processor. ••. $Ca ll AMDEK 5040 (40 CPS) . . . $1299 
KEYTRONIC Deluxe IBM Keyboard (5151) . $199 BROTHER/OVNAX ZTX·10. $329 ZTX·ll $3B9 

MA SYSTEMS PC Peacock (RGB & Composite. HR-15 (13 CPS. Oiablo Compal.) .• $369 
Parallel Port) • • . . $209 HR-25/HR-35 .... ' $619/$B69 

MICROLOG Baby Blue 11 (ZBOB. 64K. Parallel & CORONA Laser Printer laster than HP $2699 BLUE LYNX 327B . . . . . . • . $Call 

Serial Ports. Clock/Calendar). $529 DIABLO 
 DCA lrma/lrmaline/lrmaKey . ..•...... $Call 

ORCHID PC Turbo (80186 CPU. BMHz) SC all 620 API . . . • . $B09 630 ECS/IBM. $1979 IDEAcomm 327B . . • . . • . • • • • SCall 
PANASONIC JA 551·2 (OSOO Thmline Drive) . $149 JUKI 6100 (17 CPS, Oiablo Compal.) . $Call 800-843-4302ANCHORPARADISE SYSTEMS Multi-Display Card . $299 6300 (40 CPS, Oiablo Compal., 3K Bui.) ..• $Call 

Mark VI $179 Mark XII •.... $259Modular Graphics Card S2B5 NEC 150 Broadway, Suite 2212 . N.Y.. NV 10038 

Module A/B. . . . . . . . . . . $Call 2030 •• ' ' ' $659 3510 . $1269 
 HAVES 


Smartmodem 300/1200 .. $199/SCall NO CHARGE FOR CREOI T CA ROS.
PLANTRONICS ColorPlus . ••••. , $Call 3550 . •• , , , $Call BB50 $1 B79 
Smartmodem 1200B w/Smar\Com II. $399 Money Orde1,Cashier'sCk.PersonalCk(2WeeksToClear).STB SYSTEMS Graphix Plus II . ... , . , $319 OLYMPIA Compact RD/2 •• , , , • $379/$419 

APO 01ders Add 6% {minimum 57). Add 3% For N.et TttllllL 
Super Rio w/64K S289 OUADRAM Ouad;et (Ink Jet Printer) . . . $759 NOVATION All Returned Non-Oelective Merchandise Are Subiect To 

TANDON TM 100-2 (OSDD Disk Drive) $179 DUME Sprint 1140/1155 $1299/$1479 Smart Cat Plus 300 /1 200 w/Mite ........ $329 20% Restocking Charge. 
TEAC F0·55B (OSOO Thinline Dr ive) .•••. $159 Letterpro 20 . ......•. , $Call ' PRENTICE POPCOM CIOO/X\00 . .... $2B9/$299 Gen Tech Reserves the Right to ChangeAdvertisedP1ices 

TECMAR Graph ics Master (640x400 RGB) $4B9 SILVER -REED EXP 500 (parallel or serial) $369 
 PROMETHEUS Promodem 1200 • • . . . • . . $Call 


The Captain (w/ OK) . S239 EXP 550 (p ors, 15" carriage) . . . . . . . $449 
 OUADRAM Ouadmorleou. . . . ...... $Call 

1st Mate (w/ OK) . $219 STAR MICRONICS Power Type (lB CPS) $339 
 TRANSEND PC Modem Card 1200. $4 t9 

TSENG LABS Ultra Pak . . $489 TRANS TAR T120/T130. . $409/$569 VEN- TEL 30011200 Harl Card . , , •••••• $439 
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'iow used by Aerospace 
AUD IO ANALYZER ndustry, TV Networks, 

Law Firms, Consultants, 
Research Labs~ 
~cademia ... 

At last! 
At last, WordStar and other word proc

essing programs can now be perfected
thanks to MagicPrint™, Magiclndex™. 
and MagicBind™ from CES, the leader in 
precision software. 

True proportional spacing, footnoting 
multiple line heading/footing, file merg· 
ing, indexing of legal citations, 3-tray 
sheet feeder control-MagicSeriesrn 
provides over 70 features that will 
enhance the quality of your documents 
and improve your professional image. 

More and more reviewers and users 
discern the superior quality and perfor
mance of MagicSeries: 

"I, for one, wouldn't want to do without it.' 
(Creative Computing, Junel 83: 

"MagicBind supersedes MailMerge." 
(Microsystems, March/84, 

"If you 're fussy about print quality, and ii 
you want the best possible output from 
your [computer] system, there is nothing 
to compare with Magiclndex." 

(PC, October 30/84: 

"A set-up of WordStar and Magiclndex is, 
I think, the ultimate in word processing." 

(Pennsylvania law firm) 

"Thanks to MagicBind, the 'missing link' 
in my system [IBM PC] has been found. 
With so many things in the world which 
don't work, it's marvelous to find a prod
uct that does what you expect-and 
even more." (Network TV news producer) 

Yes, we run into many users who have 
spent much time (and money and frustra
tion) tyring out every program offering 
proportional spacing or footnoting only ta 
find the results unsatisfactory-until, thal 
is. they try MagicSeries. 

For dealers, MagicSeries will serve as 
an effective sales tool and help build a 
satisfied customer base. 

The cost for all three packages is only 
$295! You will save this amount in paper 
alone, because proportional spacing puts 
up to 20% more words on a page. But.th~ 
real pay-offs are in (1) increased ease ol 
operation, (2) savings in time and money 
through efficiency, and (3) a much irn· 
proved professional and corporate image 
through typeset quality documents. 

For more information, call or write: 

IC:ESI 

Co ms 
509 Cathedral Parkway Suite IOA 

New York . N.V. 10015 

(2121 222-8148 
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Listing 8: The Sweep program. 

10 ' AUDIO FREQUENCY ANALYZER [SWEEP] 

20' -----------------·-------------- -- ----------------------
30 ' This system will sweep through a frequency range and 

40 ' display the responce to each frequency. 

50' 

60 CLS:OUT 1923,137:DIM FL(14),CC(14) ,SL(14) ,FCL(14) 

70 PRINl PRINT" AUDIO FREQUENCY ANALYZER" 

80' 

90 ' Output the pulse to start the ADC conversion. 

100 ' Also, park the VCO at the lowest frequency. 

110 ' 

120 OUT 1921,128:0UT 1921 ,31 :0UT 1920,0 

130' 

140' READ THE CALIBRATION D\TA FROM THE D\TA STATEMENTS. 

150' 

160 FOR I= 0 TO 14 

170 READ FL(l),CC(l),SL(l),FCL(I) 

180 NEXT 

190 KEY OFF:IX=5 

200' 

210 ' Input the lower and upper bounds of the range to sweep. 

220' 

230 LOCATE 10,15:1NPUT "FREQ LOW =";FL 

240 LOCATE 12,15:1NPUT "FREQ HIGH= ";FH 

250 FD= (FH - FL)/72 

260 CLS 

270 IF (FD>O) AND (FH<30000) AND (FL>8) THEN GOTO 330 

280 CLS: LOCATE 3,30:PRINT"BAD FREQUENCY LIMITS" 

290 GOTO 230 

,300' 

310 ' Print the axis on the screen. 

320' 

330 FOR I = 1 TO 22:PRINT " - ":NEXTPRINT " "; 

340 FOR I = FL+ FD'3 TO FH STEP FD' 6:PRINT USING " #####";l;:NEXT 

350 FOR F = FL TO FH STEP FD 

360' 

370 ' CONVERT THE FREQUENCY [F] FROM HERTZ TO CAPACITOR CODE AND 

380 ' FINE FREQUENCY CODE. 

390 ' 

400I=1 

410 IF F> FL(I) THEN I= I+ 1GOTO 410 

420I=1-1 

430 OF= INT(.5 + (F + FL(I) )'SL(I) + FCL(I)) 

440' 

450 ' If an incorrect code appears, then abort the run and start over: 

460' 

470 IF OF< 0 THEN OUT 1921,0:0UT 1920,255:GOTO 230 

480 OUT 1920.DF :out 1921 ,CC(l):ll =0 

490 ' 

500 ' Delay to let the stereo settle to its response. 

510 ' 

520 FORT = 1 TO 50:1=I+1 :NEXT 

530 IF F=FL THEN FOR I= - T0300: T=T+3: NEXT 

540 ' 

550 ' Take eight samples and average. 

560' 

570 FOR I = 1 TO 8 

580 II= II+ INP(1922) 

590 NEXT 

600 II= 11/8 


(continued) 



Giant Killer 


Thinking of buying a multi
function board? You owe it to 
yourself to check out the 
BT6Plus. 
There's a new entrant into the 
IBM PC multifunction board 
market and we are proud to be 
the first company to sell their 
products. Basic Time's BT6Plus is 
a functional equivalent to AST's 
SixPakPlus™ and Quadram's 
Quadboard™, but at a fraction of 
the price. 
BT6Plus is made with scrupu
lous attention to quality and 
detail. Basic Time runs all their 
boards through a battery of tests 
throughout the production pro
cess with all options installed 
This insures that if you buy a 64K 
board today, it will function nor
mally when you upgrade it later. 
BT6Plus comes with memory 
sockets for adding up to 384K, 
parallel printer port, asynchronous 
communications port (RS-232C), 
electronic disk emulation and prin
ter spooling software, and cable 
mounting bracket. All functions are 
fully IBM compatible. Our price, 
$195.00, includes a one year war

$195.00 (11 K) 


No Risk Guarantee 
If you are not completely 
satisfiedwithyour purchase, 
you may return it within 30 
days for a full refund, in
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don't like. 

_____________.. 

Order Today, Shipped Tomorrow! 
For fastest delivery, send cashiers check, 
money order, or order by credit card Per
sonal checks, allow 18 days to clear. 
California residents, add 6% sales tax. 
Hours: Mon.-Fri 8:00 am.-6:00 p.m. PST 

Sat. 9:00 am.-1:00 p.m. PST 

(800) 821-4479 
Toll Free Outside CaJjfomia 

(805) 987-9741 
Inside California 

-

QUBIE' .=. 

= 


Qubie' has been a pioneer in 
markating quality products, provid
ing service to back them up and 
off e1ing them at low prices. You 
don't supply companies like IBM, 
Exxon, General Motors and Lock
heed unless you have first-rate 
products and service. Join the tens 
of thousands of corporations, insti
tutions and PC owners who have 
come to Qubie' for enhancement 
products. 

Good service starts with an
swering your questions before 
and after you buy. It continues 
with same or next day shipment of 
your order. Since we only sell a 
few selected products, we have 
the information and inventory to 
help you fast. 

We perform repairs in our own 
service department within 48 
hours, should you ever need ser
vice during the one year warranty 
period 

Our price is the whole price. 
All prices include UPS surface 
charges and insurance. In a huny? 
Two day UPS air service is just $5. 4809 Calle Alto 

Camarillo, CA 93010 

ranty. 64K memory, installed and Corporations, dealers and insti London ( 01) 223-4569 
tested, is available for $35. An tutions, call for volume purchase Paris (01) 321-53 16 

Sydney (02) 579-3322optional game port for $20. price information. 
© Qubie' 1984Inquiry 293 



Other daisy wheel printers still make you choose. 

interfaces for easy installation, and At 80 characters per second, the D • M 320T"&830T" 

DaisyMax 830 is one of the fastest a1sy ax friction, tractor and cut sheet feeders 
Jetter-quality, daisy wheel printers to handle all your office forms. All 
you can buy. these great features all'Jo are available 

in the Daisy Max 320, offering print And that means you no longer have 
speeds up to 48 cps. to sacrifice image quality to increase 

And of course both printers feature productivity! 
rugged reliability-a hallmark of 

Speed and superb quality are but Fujitsu products earned from over 30
two of a long list of benefits you get years as a technology leader and equip
with the DaisyMax 830. ment supplier to companies worldwide. 

Multiple users can share the Reliability backed by TRW service 
Daisy Max 830 since it is designed for nationwide. 
heavy volume word processing envi Contact your nearest distributor for 
ronments. Plus, you get standard your local dealer. 
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Authorized 

Fujitsu 


Distributors 

Algoram Computer Products (415) 969
4533, (714) 535-3630, (206) 453-1136, (916) 
481-3466; Allen Edwards Associates 
Inc. (213) 328-9770; Four Corners Tech
nology (602) 998-4440, (505) 345-5651; 
Gentry Associates Inc. (305) 859-7450, 
(305) 791-8405, (813) 886-0720, (404) 998
2828, (504) 367-3975, (205) 534-9771, 
(919) 227-3639, (803) 772-6786, (901) 683
8072, (615) 584-0281; Inland Associates, 
Inc. (913) 764-7977, (612) 343-3123, (314) 
391-6901 ; Logon Inc. (201) 646'-9222, 
(212) 594-8202, (516) 487-4949; Lowry 
Computer Products, Inc. (313) 229-7200, 
(216) 398-9200, (614) 451-7494, (513) 435
7684, (616) 363-9839, (412) 922-5110, 
(502) 561-5629; MESA Technology Corp. 
(215) 644-3100, (301) 948-4350, (804) 872
0974; NACO Electronics Corp. (315) 
699-2651, (518) 899-6246, (716) 223-4490; 
Peak Distributors, Inc. (An affiliate 

of Dytec/Central) (312) 394-3380, (414) 

784-9686, (317) 247-1316, (319) 363-9377; 

R" Distributing, Inc. (801) 595-0631; 

R" Distributing of Colorado, Inc. (303) 

455-5360; Robec Distributors (215) 368
9300, (216) 757-0727, (703) 471-0995; 

S&S Electronics (617) 458-4100, (802) 

658-0000, (203) 878-6800, (800) 243-2776; 

The Computer Center (907) 456-2281, 

(907) 561-2134, (907) 789-5411; USDATA 
(214) 680-9700, (512) 454-3579, (713) 681
0200, (918) 62'.l-8740. In Canada, Micos 
Computer Systems, Inc. (416) 624-0320, 
(613) 230-4290, (514) 332-1930, (204) 943
3813; SGV Marketing, Inc. (416) 673
2323, (1-800) 387-3860 (outside Ontario); 
Systerm Inc. (514) 332-5581. 

Additional Ribbon Distributors 
Altel Data (403) 259-7814; EKM Associ
ates, Inc. (416) 497-0605; Metropolitan 
Ribbon & Carbon (703) 451-9072, (800) 
368-4041; The Very Last Word (415) 552
0900, (800) 652-1532 CA, (800) 227-3993 
USA.. In Canada, Tri-Media, Inc. (514) 
731-6815. 

Fujitsu Printers 

Maximum Quality. Maximum Value. 

FUJITSU 
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610' 
620 ' Convert the data to a range of 1 to 22 for the screen. 
630' 
640 I = INT(22 - (255 - 11)/4 
650 X$=" +" 
660' 
670 ' Check for out-of-range conditions 
680' 
690 IF I< 1 THEN I= 1 :X$ = .,-., 
700 IF I>22 THEN I= 22 :X$ = "#" 
710' 
720 ' Place the mark on the screen. 
730' 
740 LOCATE 1,IX: PRINT 0$; 
750 IX= IX+ 1 
760 NEXT 
770 OUT 1921,31:0UT 1920,0 
780 LOCATE 23,1'END 
790' -----------------------------------
800 ' - CALIBRATION D<'ITA 
810' -----------------------------------
820' FREQ LOW, CAP CODE, SLOPE, FINE FREQ LOW 
830' 
840 DATA 8, 31, 9.1667 , 0 
850DATA 21, 30, 6.7857, 70 
860 DATA 36, 19, 2.5294 , 31 
870 DATA 71, 7, 2.1111 , 90 
880 DATA 126, 22, 0.6081 , 15 
890 DATA 201, 22, 0.5960 , 61 
900 DATA 301, 16, 0.4699 , 78 
910 DATA 553, 6, 0.1521 , 23 
920 DATA 1005, 2, 0.1184 , 58 
930 DAT A 2009, 4, 0.04332, 26 

I 940 DATA 4001, 4, 0.04814, 112 
950 DATA 6670, 0, 0.01490, 0 
960 DATA 7785, 0, 0.01001, 16 
970 DATA 14280, 0, 0.01004, 81 
980 DATA 30000, 0, 0.00000, 0 
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Figure I I: Frequenc~ response with all controls even. 
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Figure 12 : Frequency response with full bass on. 
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Figure 13: Frequency response with loudness filter on. 
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Figure 14: Frequency response with full bass off 

250 BYTE • JANUARY 1985 

quency. The software then sweeps 
through this range and records the 
results. These results are shown on 
the screen as a graph with the fre
quency across the bottom and the 
computed value of the input up the 
side. There are no units for the ver
tical axis. it is just the relative power 
of the signal. The character .. ~ .. means 
that the signal went off the top of the 
chart. The character "#" means the 
signal went off the bottom of the 
chart. 

SAMPLE RESULTS 
I placed the microphone on a pillow 
to reduce noise. I connected the sys
tem to the right-channel Aux input of 
the stereo and set all the tone con
trols to the middle position; I set all 
the filter switches (loudness. high. and 
low) off. The most dramatic change 
happened in the lower frequencies. so 
I ran the Sweep program with limits 
of 20 to 1500 Hz. Figure 11 shows the 
results of this test. There was a peak 
at 200 Hz and at 500 Hz. Next. I 
turned the bass control full on. which 
gave the results shown in figure 12. 
Between I00 and 575 Hz the re
sponse went off the top of the scale. 
Above 800 Hz the two curves are 
similar. I then set the bass back to 
even and switched on the loudness 
filter. Figure 13 shows a boost in the 
frequencies below 500 Hz. The last 
test was to turn the loudness filter off 
and turn the bass control off. The 
results are shown in figure 14: they 
show that there was a small hump 
around 500 Hz. With some more fid
dling with the controls. I reduced the 
hump and then adjusted the upper 
half of the spectrum. 

CONCWSIONS 
You can use this system to test audio 
filters. graphics equalizers. or musical
instrument amplifiers. You can also 
use the output section alone as an 
audio-frequency generator or the in
put section with a microphone to 
monitor for a rapid change in. sound 
or for an upper limit on the sound. 
Finally the J/O section can be adapted 
to many other projects besides the 
one I described. • 

0 



Join The Leader 

... and be a Leader! 

MicroAge is the computer solution leader. Through
out the United States and Canada, businesspeople 
rely on MicroAge for advice, leading products, and 
service when computerizing their companies. 

But remaining the leader takes talented profession
als who are willing to invest in their own community. 
People who are willing to assume a leadership 
position. That's why MicroAge is meeting with indi

viduals who want to own and operate a MicroAge 
sales organization. 

Owning a MicroAge franchise is more than running 
a store. We sell multi-user systems, local area net
works and telephone systems ... along with per
sonal computers. We provide service, installation 
and training for our customers. 

If you would like to develop a long-term relation
ship serving the businesses in your area, let's talk 
business! Call or write: 

MicroAge® 

COMPUTer STOres 

"The Solution Store"® 

1457 West Alameda• Tempe, AZ 85282 
1-800-245-4683 

In Arizona or outside the continental U.S. call (602) 968-3168 

"The Leader In Multi-User Technology" 
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7400 74FOO NEVI 74ALSOO Digitalker"' 
PMIN a. 

SN741JON 
SN7401N 
SN7402N 
SH7JOJN 
SN7404N 
SN740~ 

SN7406N 
SN7407N 
SN7408N 
!'N7409N 
SN74t00 
SN7411N 
5N7412N 
SN7413N 
SN7414N 
SN7416N 
Si'H417N 
SN7420N 
SN742 rn 
SN7422N 
~74no. 
SN7425N 
SN7426N 
SN7421N 
SN7428N 
SN7430N 
SN74J2N 

P!nSPfite 

14 : .29 

" 29 
" 2914 .29 
14 JS 

" 49" ,,
1• 59 
,. 29 
H JS 

29 
29., 
39., 

14 ,49 
14 59 
14 .19 
14 59

" ,,
16 .69 
. , .39 
u 39 
H 25 
H .59 
H 35 
•• 39 

SN74JJN I• 49 
s,w-0m 11 2s 
5rl7438:1 H .l'J 
SN74J9N 14 79 
Stl7440tl .. 19 
SN74-11N II 69 
SNi442tl H 4!> 
5'.1744~1 H 125 
SN7~44N l& 125 
$N7-!.:5N 1$ 69 
$'01.:.(H ,, 75 

SH7J47N •• 75 
SN74461l II .75 
SU745~t1 H 19 
Sfl7"51JN H J5 
SN7460tl H 39 
SNWCti H 39 
SN102N I' 39 
SU74731t l• Jg 

741.SOO 14 l9 
74l501 •• 29 
74t<;02 14 35 
74lSOJ 14 29 
7JLSO-l 14 39 
74LS05 14 JS 
74LS08 14 .JS 
741.509 U JS 
74LS10 14 JS 
7JLS11 14 JS 
7JLS 1J 14 59 
74LS15 14 .JS 
74lS20 14 29 
74lS11 14 .JS 
74LS26 14 .29 
74LS17 14 JS 
74LS28 14 39 
74LSJ{l 14 .39 
7Jl532 14 39 
741.537 14 35 
74lS38 14 39 
74LS~2 16 49 
7.llS47 16 89 
74LS51 14 29 
74LS73 14 39 
74lS74 I' 49 
74LS75 16 4S 
74L576 16 39 
74l58S 16 89 
74L586 14 39 
741.590 14 55 
74L592 U 5S 
7-t593 u 59 
74l5~ 16 89 
74L5107 U 39 
74 L5109 16 39 
74L5112 16 45 
74LS1 14 14 39 
74LS122 14 49 
74L512J 16 .79 
74L512S 14 59 
74L5126 14 59 

P¥tNo. Pins Pr lCB 

5N7474N 
SN7475N 
5N7476N 
SN7479N 
SN7480N 
SN741!2N 
SN7-'63N 
5N7485N 
SN7486N 

14 39 
16 4S 
16 39 
14 49S 
14 89 
14 1.49 

5N74B9N 16 
SN7490N U 
Stfl491N 14 
SN7492N 14 
SN7.t93N 14 
5N7494N 14 
SN7495N 14 
SN74%N 16 
SN7497N 16 
SN74100N 2t 
Stlf(l04N 14 

"59 
J9 

125,, 
79 
.45 
45 
89 

" 49 
J15 
l9S 
11 9 

5N74105N 14 1.19 
SN74107N 14 29 
5N74109N 16 .)) 
SN74T16N 24 149 
SN74121N 14 
5N74122N ti 
SN 7J 123N I .. 
5N7412~• N 14 

"69 
55 
49 

5N7(126N 14 49 
Sll74132N 14 59 
S.'l74136/.I II 69 
StH4141N 16 89 
5tl7 4142 N 1• 39S 
5N74143r l 24 3.95 
5N74 144N 24 395 
SN74\J5/l Ii .65 
SN74147N 16 129 
SN74146N 16 89 
SU74150N 24 149 
51174151N 16 
SN74152N 14 
5N741S3/l Ii 

49 
49 
99 

5N74154N l4 149 
5r~7415SN 16 49 
SN7415~ 16 59 
SN74157N 16 49 

74LS132 14 .65 
74LSl33 16 59 
74lS l36 14 39 
74lSl38 16 59 
74LSl39 16 59 
7~lS14S 16 I 19 
74LS147 16 1.9S 
74LS148 16 179 
74t5151 16 59 
74LS153 16 59 
74LS1~ 2t 1.49 
74LS\SS 16 69 
74 LS1~ 16 69 
74L51S7 16 69 
74LS158 16 59 
74L5160 16 69 
74LS161 16 69 
74lSl62 16 69 
74l516J 16 69 
74L5164 14 89 
74LS165 16 .89 
74lS168 16 119 
74l.S 169 16 149 
74l5170 16 1·19 
74L517J 16 69 
74L5174 16 69 
74LS175 16 69 
74l5181 l4 249 
74LS190 16 79 
74lS191 16 89 
74l519 2 16 79 
74L5193 16 89 
74l5194 16 69 
74l5195 16 59 
74LS 196 14 89 
74l5197 14 .g1j1 
74l5221 16 109 
74l5240 20 109 
74l5241 20 99 
741.5243 14 109 

~~~~ -~~ .llijlililllliilillllllll 
7J503 JS U SS 
74504 4S 745124 I.. 275 
7JSOS 11 4S 745132 1.1 1.89 
74508 14 45 745133 llo 45 
74509 14 .39 74S13S llo .89 
74510 H 35 745136 14 139 
74511 14 35 745138 89 
7451S .. 35 745139 16 89 
74520 14 JS 745140 " 69 
74522 l> 745\S l 16 99 
74530 14 JS 745153 16 .99 
74532 14 .4S 74SIS7 16 99 
74537 14 99 745158 16 99 
74538 . , 89 7451i0 16 2.29 
74551 I• .JS 745169 16 429 
74564 H .39 745174 16 1.09 
74565 H 39 745175 16 1.09 
74574 14 .55 745 188. 16 \.75 
74S85 16 1.99 745!94 1.49 
74586 14 5S 745\95 149 
745112 16 .SS 745196 14 1A9 
745 11 3 " SS 745240 20 195 

Plnl fllll(bU 

H ()i,i.U2Mtul !WIOI'".. !i9 
I' 0uJd2 ·1np11IP()llG.1tc ~ 
U He•i'lwrter ~ 
.. ()n:IHIOutANOGJI .3'!I 
H r1.!IC3·1npu1""N0Gale ~ 
H 8-lnput IWIO Gate ~ 

H C>.JclBl!lU10RG.itc (iS 
1t Ou~I 0 Flip-Flop . 7') 
l ~ OualJK A1s.E1!!)cFhp·f lap 1' 
16 E•µ.indabl~ 318 O~c0<lt1 . . . . 12~ 
211 l •·SlJteOc:t'11L1ne001"11 UrM~•llll~) . 22'S 
N 1n·Sla1eOc:tall1ne0111oTf. n'!o 
n Ocl.llltuslianstellftlNon·lnvJ. 2.s9 
1Q lil·SlaEOcti!ll.a!Ch .... l,!9 
za lr1·5b1e0cta10Fhp.Flop 2.51.1 

102J•1 (300nst . 99 
'09611 [ZSOnsJ..•. •.•• •• • ••• 1.49 
16.38411 C1SOns1 . 
1638411 (200RSI 
16.384•1 11sens1 
6~.~J!jtl !150MI 
m.536l1 !200nsi 
102411 (JO()ns) 
ztl481I [36~1]....... . 
4096•1 (250ns)Ml<4096 
409611 l200nsl2107 

~~~t}1.1:~~~1 

111 -811095 
1.15-81895 

89  81695 
519-81409S 
.195-813895 

JS - 81195 
. ID 

"' 395 
59 

3195 

DT1050 - Applications: Teaching aids, 
appliances, clocks, automotive, telecommunica
tions, language translations, etc. 
The DT1050 Is a slandard OIGlTALKER kilencodedwlth 137 separale 
and uselul words, 2 tones, and 5 dillerenl silence duralions. The 
words and tones have been assigned discrete addresses, making ii 
possible to oulpu! single words or words concalenated Into Phrases 
or even sentences. The "voice·· oulput of the DT1050 is a highly fn· 
lell lQlble male voice. Female and children"s voices can be synthesiz· 
ed. The vccabu!aiy ls chosen so that ii is applicable to many prO· 
ducts and rna1kels. 
The OTlOSO consists ol a Speech Processor Chip, MMS4104 (40.pjn) 
and lwo(2} Speech ROMs MM52164SSR1 and MM52164SSR2 (24·pin) 
along with a Masler Word lisl and a recommended schematic 
dia91am on the application sheel. 

DT1050 Digitalker™ ... ........ .S34 .95 ea. 
MM54104 Processor Chip . S14.95 ea. 
DT1057-Expands the 011050 vocabulary lrom 137 to over 260 
words. Includes 2 ROMs and specs. 
Par t No. 011057 ... S24.95 ea. 

Par1N a. 

704m 
70J~EV/Kr1 

7106CPL 
H02030 
7106EV/Kt1 
7107CPL 
7107EV/l<Lt 
71 16 CPL 
720\\US 
71051PG 
720SEVll<it 
7206CJPE 
7206CEV l l<1! 
7207AIPO 
7207AEV 1K1I 
72 1SIPG 
7215EV11<11 
7216AIJI 
721601PI 
72171JI 
7217AIP1 
722J!Pl 

Ct.IOSP1ec1SIQf1T1mer 
5top-...alcl1Ch111 . XTl 1EvJluat01 K~I 
3'11()og1 tA/O (lCODlwe) 
3 ~i Oigi1tC001s>JUyltl"l10&8,.7116 

4 O \ C . Cir cu 11 Boa rcl . Qlsplay iE va~uation Kil J 
40 3'.'1 D1g1!AIO!LEO 011ve1 
40 lC . C11c 111!8oa1cl.Dis~ay lhalua!1oo tMJ 
40 3'h01g1tAIOLCDOisHLO 

Low8alle1yVoltlnd1cator 
24 CMD5lEOSlopwalch/Timer 
24 5100·...a1chCh1p.XTL lfot!UJIJ(J"IMI 
16 ToneGenerato1 
16 ToneGeneralorChlCl. Xll 1Ev.1u.:J•01• l<lll 
14 Osc ~lalor Colllro\ler 
14 F1eQ Count!rCh1p . XTl 1E~aluaMnlloll 
24 4 Fune CMOS5topwatchCl<T 
24 4 Fune 5topwa1chChL0. XTL !Evalu hon Kou 
28 8Dog11UnrvCoun!efCA 
28 &t'lq.llrt'l CounlerC C 
28 401g1TLEOUP/OownCounte1C;.. 
28 409tlEOUp/OownCoun!efC C 
40 LC04V1 O'!j~UpCounterORI 

40 SFuncl1011Coun1e1Cn1p. XTL thaluat.onK,n 

Pric~ 

1495 
19.95 
10.49 
1495 
J695 
10 9S 
4695 
1095 
2.25 

14 .95 
1695 
495 
7.95 
595 

'" 1695 
1949 
31.49 
2149 
1095 
995 

1095 
9995 

130009 1963 INTERSIL Data Book 1135001 ...• S9.95l 

74HC High Speed CMOS 
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Commodore®Accessories 

RS232 ADAPTER FOR 
VIC-20 AND COMMODORE 64 

The JE232CM anows connection of standard serial RS232 
printers, modems, etc. toyourVIC-20 and C-64. A 4-pole 
switch allows the inversion of the 4 control lines. Com
plete installation and operation instructions included. 
• Plugs into User Port • Provides Slandard RS232 signal 
levels • Uses 6 signals (Transmit, Receive, Clear to Send, 
Request to Send, Data Ter minal Ready, Data Set Ready). 

JE232CM . _ . . .$39.95 

VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 

JE520CM 
• Over 250 word vocabulary-allixes allow the formatior: of more 
than 500 words • Built-in amp\llier, speaker, volumecontrol, and 
audio jack• Recreates a clear, natural male voice • Plug-in user 
ready with documentation and sample software • Case size: 
71/,"l x 31/,"W x 1-3/B"H 

APPLICATIONS: • Security Warning • Telecommunication 
•Teaching •Handicap Aid 
•Instrumentation •Games 

Part No. Dascrlp11on Price 

JE520CM For Commodore 64& VIC-20 .. S114.95 
JE520AP For AppleII. 11+ . and lie .. .. S149 .95 

Computer Memory Expansion Kits 
IBM PC AND PC XT 

Most ot the popular Memory Boards (e.g. Quad ram'M Expan sion 
Boards) allow you to add an add'I. 64K, 128K, 192K or 256K. The 
18M64K Kit win populate these boards in 64K byte increments 
The f:<i! is simple to lnslolf-Mll insert the 9- 64K RAM chips In the 
provided sockets and set the 2 groups of swilches. Complete 
conversion documentalion included. 
IBM64K (Nine 200ns 64K RAMs). . . . ... . $43.95 

COMPAQ • COLUMBIA • EAGLE 
These PC compalibles and olhers use the IBM64K for memory 
expansion. 
IBM64K (Nine 200ns 64K RAMs) . . ... .. . $43.95 

APPLE lie 
Extended 80-Column/64K RAM Card. Expands memory by 64K to 
~ 128K when used with programs like VisiCalc'•. Fully assem
bled and tested. 
JE864........... . . . ...... . ........ $99.95 


EachK;tcome~m~l;~~h';1g~!?~hJ1ui!! 1614 \\6) \6K 
DynamicAAMsanddocumentalion for conversion. Model 1: 16K 
equipped with Expansion Interlace can be expanded to 48K with 
2 Kits. Model Ill: Can be expanded from 16K •:i 48K using 2 Kits 
Each Kil will expand computer by 16K increments. 
TRS-16K3 200ns (Model Ill). . . . ... $8.95 
TRS-16K4 250ns (Model 1). . ........ $6.95 

TRS-80 MODEL IV 
Easy to install Kil comes complete with 8 ea. 4164N-20 t200ns) 
64K Dynamic RAMs & conversion documentation. 
TRS-64K-2 (Converts from 16K to 64K)•••••• _ $38.95 
TRS-64K-2PAL (8 ea. 4164 w/Speciat PAL Chip 

to expand from 64K to 128K}.•. $59.95 

TRS-80 COLOR AND COLOR II 
Easy to install Kit comes complele wilh 8 each 4164N-20 (200ns) 
64K Dynamic RAMs and documenlation for conversion. Converts 
TRS-80 Color Computers with D. E, ET. F and NC circuit boards to 
32K. Also conver1s TRS-80 Color Computer II to 64K. Flex DOS or 
OS-9 required to utilize rull 64K RAM on all compulers. 

TRS-64~2.. .. ... ....... . . ... ... .. . $38.95 


Ji1J , ,,DL.>Tnif5 Protect Yourself... 
DATASHIELDll 

• ••, ·E~~~,!~ge~~~~~~R!l?a~e 
before ii can damage your equipment or cause~J dole Joss • 6 rncntn warrol'lry • Power dlsslpa 

.- If -;.- =k~~~ ~==rd:;~·.~~~ ~!l!;.t~ 
,. ... age indicalor ltghit •erown oullblac:k ou1 reset 

Model 100•• ~':''~~ ••• • •• ••• .• ••• . $69.95 

Protect DATASHIELD® 
Yourself... Back-Up 

. ---- --~-. Power Source 
, Provides up I o3 0 minutes of continuous 120 

: VAC 60Hz power to your computer system 

1 I (load dependenll when you have a black out 
or voltage sag ·Six monlh warranly ·Weight 
(PC200): 24 tbs.-(XT300): 37 .5 lbs. 

PC200 (Output rat;ng' 200 watts)•• • • • • $299.95 

*HAPPY HOLIDAYS! * 
Intelligent 300/1200 Baud~l:. 

Telephone Modem withPROMETHEUS 
Real Time Clock/Calendar 

The ProModem!\lisa Bell 212A (300/1200 baud) intelli 
gent stand-alone modem · Full featured expandable 
modem ·Standard features include Auto Answer and 
Auto Dia l. Help Commands. Programmable Intelligent 
Dialing, Touch Tone'" and Pulse Dialing & More· Hayes 
command set compatible plus an additional extended 
command set · Shown w/1alphanumeric display option. 

Part No. Description Price 

//·!· ' "~ 

PM1200 RS-232 Sland Alone Unit. . . .•.......• . . .•....••. $349.95 

PM1200A Apple II, II+ and lie lnlernal Unit. ........... . . . .... $369.95 

PM1200B IBM PC and Compalible lnlernal Unil. .. . .. ...... ... $269.95 

PM1200BS IBM PC & Comp. Int. Unil w/ProCom Soflware.. ...... $319.95 

MAC PAC Macintosh Package. ............. ..... ......... $399.95 


!Includes PM1200. Cable. & ProCom Software) 

OPTIONS FOR ProModem 1200 
PM-COM (ProCom Communicalion Software). ........... . ... . $79.95 


Please specily Operaling Syslem. 
PM-OP (Options Processor)......... .. .. . .... • .. .. .....• $79.95 
PM0-16K (Options Processor Memory - 16K). . . .. . .. • • . .... . $10.95 
PM0-32K (Oplions Processor Memory - 32K)... . . . •. . .•... .. $20.95 
PM0-64K (Oplions Processor Memory - 64K).... .. •. • . • . .. .. $39.95 
PM-ALP (Alphanumeric Display) . . .. •• .. .••• • .. . •• • •.• .. •• $79.95 
PM-CC (Apple lie to PM1200 Cable) . ......... . • •..•...... $29.95 
PM-MC {Macintosh lo PM1200 Cable) . •••• • ...•.•.. ..• ••• . $29.95 

KEYBOARDS 

Mitsumi 54-Key Unencoded 
All-Purpose Keyboard 
· SPST keyswilches • 20 p in ribbon cable connec
tion ·Low profile keys ·Features: cursor controls, 
control. caps (lock), lunclion, enler and shi ft keys 
·Color (keycaps): grey • Wt: 1 lb. • Pinout included 

"13Vs"L x 4~1c'W x 3. ~"H KB54... . . .. . . .. .. . .•. . $14.95 

76-Key Serial ASCII Keyboard 
• Simple serial interface • SPSTmechanical switch
ing • Operates in upper and lower case • Five user 
lunclfon keys: F1-F5 • Six linger edge card connec
tion • Color (keys): tan • Weight: 2 lbs. • Data incl. 

K876.. .• . .. . .. .•. • .. .. $29.95 

Apple Keyboard and Case0'4PpJe for Apple II and II+
ltr11e-1 ·Keyboard: Direct connection with 16-pin ribbon 

connector • 26 special runctions ·Size: 1411.i"L x 
51/z'W x 1\~ ~H 

. .... 
·Case: Accommodates KB-A68 • Pop-up lid tor 
easy access · Size: 15'.'iW x 18"0 x 4't. "H 

Part No. 
·~NEW! 

Price 

KB-EA1 Keyboard and Case (piclured above).. .. ........ . . $134.95 
KB-A68 68-Key Apple Keyboard only...... . ..• .• .. . ....•• $ 79.95 
EAEC-1 Exoanded Apple Enclosure Case onlv. .. . . ...•.. . . S 59.95 

Apple®Accessories 
51/• " APPLE"' - Direct Plug-In 

Compatible Disk Drive 
and Controller Card 

The ADD-514 Disk Drive uses 
Shugart SA390 mechanics-143K 
formatted storage • 35 tracks 
• Compatible with Apple Control
ler & ACC-1 Controller • The drive 

comes complete with connector and cable - just plug 
into your disk controller card ·Size: 6"L x 31h'W x 

-8-9/16"0 · Weig hi: 4'h lbs. 
ADD-514 (Disk Drive)... •.... . .• • $169.95 
ACC-1 (Cont roller Card). .. .... . . $ 49.95 

More Apple Compatible Add-Ons... 
APF-1 1Cooling Fan J•• . •••• ••• •••••• . $39.95 
KHP4007 !Swilching Power Supp!y)•••• • ••• •• $59.95 
JE614 (Numeric/Aux. Keypad for lie)••••••• $59.95 
KB·A68 (Keyboard w/Keypad for II & II+)•••••• $79.95 
MON-12G ! 12" Green Monitor for 11,11+,//e,llc)• • • • $99.95 
JE864 (80 Col. +64K RAM tod/e)• •• • ••••• $99.95 
A00·12 (5 1~ " Hillr-Helghl Disk Drive).•••• • • $179.95 

RFD480 (Remex 5'4" full-hi.).. . . . ... $129.95 
JA551-2 (Panasonic 5V•" half-hi.)..... $1 39.95 
TM100-2 (Tandon 51< " fu ll -hi.)... . . . . $159.95 
FD55B ITeac 5\\ • hall-hi.).. . .. . . . . $149.95 
SA455 !Shugart 5'!•" half-h t.).. .... $159.95 
FDD100-8 (Siemens 8" full-ht.)..... . .. $139.95 
PCK-5 (511 " Power Cable Kit).••••• .. $2.95 
PCK-8 (8" Power Cable Kil) .. . .. . .. . $3.95 

UV·EPROM Eraser 

I 1 Chip - 15 Minutes I 
Erases all EPROMs.Erases up to 8 chips within 21 minules (t chip 
in 15 minules). Maintains constant exposure distance alone inch 
Special conductive foam liner eliminates static build-up. Built· in 
safely lock to prevenl UV exposure. Compact - only 9.00"1. x 
3.70'W x 2.60''H. Complete with holding tray tor 8 chips 

DE-4 UV-EPROM Eraser- .. - •• $74.95 
UVS-11 EL Replacement Bulb.. . . . ... . $16.95 

~·~ • ·1· -. ' .\.......
-
' c . \ \ 

' -~ 

-h ' 
·Output: +5VDC@ 1.0amptalso +30VDC regulated)· Input 115VAC, 60Hz 
·Two-tone (black/beige) sell-enclosed case • 6 foot, 3-conductor black 
power cord· Size: 61'i' L x 7" W x 21:,• H • W!ight: 3 lbs. 

JE664 EPROM PROGRAMMERPS51194 . .. . .. , ...... ... .... . $14.95 

BK to 64K EPROMS - 24 & 2 8 Pin Packages 

Completelr Sefl-Conlained - Requires No Additional Srstems for OperationPower/Mate Corp. REGULATED POWER SUPPLY 
·Programs and va~dales EPROMs ·Checks !or properly erased EPROMs 

• lnpul: 105- 1251210-250 VPC at 47-63 Hz· Line regulation: ~0.050.'a ·Three • Emu!ales PROMs or EPROMs • RS232C Compuler ln1e1face IOI' editing and 
mounting surfaces· Overvoltage protection ·UL recognized ·CSA certified program loading· Loadsdala inlo RAM by keyboard· Changesdala in RAM 
Part No. Oulput Size Weight Price by keyboard ·Loads RAM from an EPROM • Compares EPROMs !or conlenl 

dit1e1ences · Copies EPROMs •PowCf Input : 115VAC. 60Hz. less than 1ow 
EMAS/68 5V@3A/6V@2.5A 4~1i"L x 4'W x 2\'l''H 2 lbs. $29.95 oowc1 consump!ion · Enclos~: Col0r-coortlila!ed, light Ian Panels with 
EMA5/6C 5Vtlt6A/6Vtlt!il\ s•.-t. >Ml "W' 21't'I< """ $39.95 molded end pieCl!s in mocha brown· Size: 15 1'1"L x e~·o x 3 '.';"H ·Weigh\

1-------+----------------------I 5:;.01bs 
The.IE664fmnMPrngra~1crnulalH:.tdpOQ!01111SvJriousB ·81W:lfctfPAOMsltcm81Ckl 

POWER PAC INC. REGULATED POWER SUPPLY 64K-B11mernQr/c.'Jp.JC1fV . Da1ac;.lnbetnleredlflloSieJ£664"s"'~a18K•8 ·BitRAM si 1t11tt 
wm :( 1)11oma ROMor EPROM:(l)froman erternJltompu1er viaChe OP!Otal JE665RSl3lC• Perfectrorcompulersystems· Oulput: +5VDC@ 11 Amps, -5VDC@1 Amp, 
BUS; !31 from ilSPJne1ke.,.OOard. The J£6t;.i'sRAMs may be <1:ces.~ lor emulatoo PUIJll)SCS 

voltage protection· Size: 12~1tl x 6s.~·w x 4'ie"H ·Weight: 17 lbs.· Spec incl. 
+12VDC@ 2 Amps, - 12VDC @ 0.5 Amp and + 24VOC@ 3 Amps· Over

!rorn1he11arie1·s1es1sockellQJno.tc1nalrn1c1cproi;csS01.lnP1Dgrarnm11'11;l.ll\<limtvlat100.tllt 
JE664 allows for E•JmmJbon. ch;J'l9 ~ :llUl 1·aildal1Gn ol proqrarn COllletll Tile .f.664'5 AAMs 
unbr:pOIJ'arflfllCdquicklyloall"l"s(or.:iny1aklf).allowoongunustdaodlessesm1heE.PAOM 
10br:piooramrnedl.Jterwrthat11neces.sityo1·w·et"asrnq TheJE66.tdi50laySDATAat111 
AOORESS m coovemen1 he,itdeOmal t;ilphanumenc) ID!m.11. A -DISl\AY EPffOM DATA" 

PS2922• .. ....... . .. .....• . •. .....•.• $69.95 


4-CHANNEL SWITCHING POWER SUPPLY ~~~:c~~~~:~l~c~~Tc~a;:~,r~~~!::'e~rc:~c1e!~:~e~1;:C'!!:1 .~:1~e'~:: 
'//.ri~ ~ir~p;~g~~!~~n~i?ilnc~::::p~h~~ ~~r=-~r-~c~~ ~b~~;'u~~~~i3r@s~~ l'T~r~mmcr mcludes one JM11iA Jumpct MOO LAe (as ~stOO belaNl···. ~ -5VDC@ 1A: +12VDC@ 1A,-12VDC@ 1A ·line regulations: :? Q.2%· Ripple: JE664·A EPROM Prorammer• • ••• • • ••• • •• $995.00 

30mV p-p ·Load regulation: :?: 1% • Overcurrent pr~teclion ·Adj: 5V main Assembled & Tesled (lncludesJM16AModuleJ 

output :?: 10% 'Size: 6:\tHLx 11ll 'W x 4 - l 5tlS"H ' Weight: l \~ lbs. JE665 - RSZ32C INTERFACE OPTION - The RS232C klteilace 0,0WtimplemenliI 1t-- ----...C..'-F.:C.:Sc.-6.:.0.:.4.;.A;_. _._...__._-_._._-_._._._._._._._._._. _. _. _. _. _. _. _• •- ..s~6-9••9.5,.._1 ~r~~:i~;e~:O~!a:~ ~~:,:·!h~:c~h:~= ;~=::u1::::~n'M~~: 
Switching Power Supply for APPLE H.11+- & 11e1

·"" l;i'.t.1 c~lh1Ynt'tW!)t~ 111~J»~1 1tt1~rftj•ro111nttr(tl'tti,..•w1~ 1111f ·Can drive four floppy disk drives and up to eight expansion cards RS2Jlport 9600 s.wd 8-Mwa1d, OOc1 Pai~ 'Mth 2s1opblti; 

/ I •• · Short circuil and overload proleclion - Fils inside Apple compuler EPROM ProgrammerWIJE665 Option 
: ~~~~;~T~~~:~dP~~~r~;r~ ;~~~~/~~~;,5~1iL5x"3~..~ ;'2~~H JE664-ARS. .. . . . . .. .. .. $1195.00 
• Weight: 2 lbs. Auombl~4 Tc$l~d ~ci~wJM16AModbl•l 

-$ El'ROM.uM'Er!MOOlA..£5 - llf'.U.61'\ J.M'£f\f.GlL£ lftt~ Mco&i!l ~a 
.....______,__K_H 4_ 1..;s Ps__0 -'). . . . . . . _ . _ . _.. _. _. . _9 95-t =.."":'::.:.':!:.::::::.-..=:-..;:;:.-~.."""'""
P_00 1 -1 _9 '- . _ . _ . __. _. _. _5_.

$1'0.00 Minimum Order - U.S. Funds Only Spec Sheets - 30¢: each 
Callfomla Residents Add 6Vr 1% Sales Tax Send $1.00 Postage for your 
Shipping - Add 5°/ci p1us $1.50 ln5urance FREE 1985 JAMECO CATALOG 
Sond S.A.S.E. tor Monthly Sales Flyer/ Prices Subjecl to Cha nge 

'-=-.:::=._J Jameco·1 v1SA· ] 

1355 SHOREWAY ROAD. BELMONT. CA 94002 

............
,:::::, ,,.. ....IJ'llPlll,IJIJI-~ -
MQ,Mi:aNb..11.1.•n"" '"n"-.~111t11 iwt.~ql(C.lk........... S1~:f!.
~ "" 
f\lril11~1}V\I ~V. •W•IN illlmllll,11 ,.,,.'"" ~1'~1)Q~" -'"""' V» l..\Q,,.,..,~IMJ:l'll..-""" "' - ,,,,. 1tt '""~l~ 't!o..,..... '" - ""'""" 

.,. 21'1 ltt lal,f~Dlll. 

-.M.t::~ . 
XT300 (Output <aUng ' 3 00 watts) •••••• $399.95 12184 PHONE ORDERS WELCOME (415) 592-8097 Telex: 176043 
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----- --------------------

@SANYO 
@SANYO 

Sanyo 550 & 555 PC's. Bu ilt-i n software 
includes MOOS Version II. Wordstar. Calc
Star. Basic. more_Great Prices. 

Computer Ram Drive Price 
550-1 128K' IBOK (I drive) 5695. 
550-2 128K' 360K (I drive) 950 . 
555-1 I26K · 360K (2drives) I075. 
m -2 126K' 720K(2 drives) 1275. 

THE VALUE LEADER !l;!g 

OTHER COMPUTER SPECIALS 
IBM PC and PC XT in stock 

available at special prices _ ___CALL 

ALSPA 6" CPM Computers. 64K 

memory workhorse at super special 

prices_ 

1/SS .. .......--------- ..... __ _____ as low as $500. 

2/SS ________ . $700. 2/0S__________ _$1 ,000. 


Franklin Ace - not many left. 

super prices __ ___ __ ...... ... .. ----------- --- --- CALL 

Commodore-lull line .. _ .. CALL 


DISKS & ACCESSORIES 
Price per 5V." Disk 
3M SS OS AT 
Oly. SS/DD DD/DD 96 TPI 96 TPI H DENS 
200 $1.55 2.14 3.16 3.49 CALL 
100 1.59 2.19 3.22 3.56 CALL 
10 1.62 2.23 3.29 3.63 CALL 

VERBATIM SS OS AT 
Oly. SS/DD DD/DD 96 TPI 96 TPI H DENS 
200 $1.61 2.17 3.29 3.63 CALL 
100 1.65 2.22 3.36 3.71 CALL 
10 1.68 2.26 3.43 3.78 CALL 

MAXELL SS OS AT 
Oly. SS/OD DD/OD 96 TPI 96 TPI H DENS 

200 $1.93 2.56 2.74 3_43 5.04 

100 1.97 2.61 2.80 3.50 5.15 

10 2.01 2.66 2.86 3-57 5.25 

30 Macintosh 3'h" diskettes in Amaray 
diskbank __ .............................. .________ 5135 . 

"AB's OWN DISKETTES-top disk quality 
at a low. low price ... buy 100 (OS/DD) and 
pay only $1 .50 per disk. 
Plus, before February 28. get a free Amaray 
Mediamate 5 disk file in the bargain! 

AB carrys all major brands ... 3M, Verbatim, 
Maxell, Wabash, BASF, Sentinel, Ovsa~... in all 
popular sizes and configurations. CALL for super 
prices. 

DISK STORAGE 
Mini Flip 'N File (50 S" d1sksl- -------. $17.45 
Rolltop 100 1100 disks. 

10 dividers) .............. ______ 28.99 
Mini Kas-e tte/10 (for 5" disks) 

112.25 10/2.05 ea. 
* Amaray Mediamate 5.. ...._____,__ ,, 11 .99 
Innovative Concepts-fold out style for 5" 
d1Sk S: 

Flip 'N File/25 ... __ .. ---------- .... 16.50 
Flip 'N File/SO ..... ----- .. _... .. . ____ 22.95 

Smith & Bellows Wooden Slorage

Boxes for 5" disks. Natural or Q"ark finish. 


For 50 disks ...................... ----· ________ 16. 
For 70 disks_ ___ .......... 21 . 
For 100 disks __ --------------------- __________ 24_ 

PLUS-"HEAD" disk cleaning kif 

IB!;'ari~~~s~aiyzer-(iierliaiiiiii•• •••• •H•~6 

_7'N1rajdatasystems 
All Zeniths fully software & hardware com
patible with the PC and XT . .superior 
keyboard: 
Compuler Ram Drive Paris Pr ice 
ZF ·l51 -21 12BK 360 IPL/2 SEA. CALL 

'EXPANDABLE TO 250 ·P0r1able Epson code compa1ible --------·-----.....S239.Ill____________..._____________,.____________• 

ZF-151 -52 320K 720 (2drives) 1PL/2 SER. CALL PANASONIC 
ZW- 151 -52 320K 10.6 MB +3601PL/2 SER CALL 1090 
ZF-161-21· 12BK360 IPL/2SER CALL Friction & tractor. 
ZF-161 -52· 320K 720(2 drives) IPL/2 SER. CALL excellent correspondence mode. 

SOFTWARE HIT PARADE 
Master Type (Scarborough) -·- ..........$22. 
Math Blaster! (Davidson) .. .. ... ........ __ .. 35. 
Typing Tutor Ill (S&S) ...................-- .35. 
Alphabet 200 (Spinnaker) 22. 
Success with Math (CBS) _-- ---------------- 16. 
Typing Tutor II (Microsoft) __ ---------------- 16. 
Algebra I (Peachtree) ---- ------------- - _______ 22. 
Story Machine (Spinnaker) ___ __ ------- ... 22. 
Word Attack' (Davidson) ....... _, 35 . 
Get Organized! (Electronic Arts) .......159. 

Spotlight (Software Arts) ................... 120. 
Microsoft "Word" (w/MouseJ .-------------- -325. 
Unix Operating System for PC ........CALL 
Co PC 29PY ................................ --------- · 
Flight Simulator II (Sub Logic) ___ ____ __ 39. 
1-2-3 (Lotus) - ....... 299. 
PFS:File (Soltware Pbshg.)..................89. 

Panasonic; 
-~- If',,- , 

-
.~ 


----- i & • 


-.........___------.J 


We carr,y full software lines by Electronic Arts. Scholastic. Scarborou~h. 
PFS. Spinnaker. Batteries Included, Others. If you don 't see it here. CALL_ 

MONITORS 
USl-20 Mhz band width, 1000 lines 
resolution. Easily capable of 80 character 
display. 
• 1200G (Pi-2)p12 " green phosphor 
SPECtAL .................... ..... ....... .... .. $85. 
• 1200A (Pi-3)-12 " amber phosphor 
SPECIAL ... .... ................... ........ .... 69. 
AMDEK 
Video 31 OA -1 2" amber. 18 meg

TTL-IBM __ ._ ....... ___ _.... __________ $155. 

ZENITH 
ZVM-124-12" amber-22 MHz. TTL 

for IBM ........ ................................$150. 
ZVM- 135-H igh res_ RGB +composite 

monitor .... ..........................._.. ____ _.. 470. 
ZVM-135-1-Cable for RGB 
monitor .. .......................................... 23. 

PANASONIC 

12" Green 20 MHz (Sound) ...........$137. 

12" Amber 20 MHz (Sound) 145. 

ELECTROHOME 

ECM 1226-12" Green ___ _------------- ------ 595. 

ECM 1302-1-13" Color RGB ------------- 195. 

ECM 1302-2-13" Color (Hi Res.) _____ 330. 


POWER DEVICES 
Datashield back-up power source 

200 PC-200 watt ............... ..... . ___ $265. 
300 XT-300 watt. .......................... 390. 

"BITS" Power back-up-250W -- ----- --- 695. 
True uninlerruptable 

Brooks 6 Outlet-Surge Supres
sor/Noise Filter .. ........................... 54. 

Computer Power lnc.-500 VA... ..... 1320. 
Tripp Lite 425 VA ..................... _____ ___ 390. 

Ordering lnlormalion: Order by Check. MaslerCard or VISA 
Pe1sonal checks lake 1Sdays10 clear. no wa111;ig on cerlihed 
checks or moneyorderS Add3% sh~p11g and handlmg oo al 
orderS '"'"""""' S2 00).Mail APO/FPO M may req~re ad<l
hooal charges PA resrdenls add 6% sales'"-MA reSldenls 
add 5% All llems sub1ect 10 availa~hly Pnces subject 10 
change Addi!IOnal d1scoun1s ava&tab!e to qual!hed educahonal 
1nsh1u110ns Requests !Of bid on volume 1equ1remen1s invited 

Symphony (Lotus) ........ ... .... .... --------- 499. 
PFS:Reporl (Software Pbshg.)_ .....79. 
PFS:Wrile (Software Pbshg.) ___ 69. 
dBase Ill (Ashton-Tate) .. ............ -. - ___ 469. 
dBase II (Ashton-Tate) ... -- .-- . .349. 
Framework (Ashton-Tate) .... ... 469. 
Multimate (Multimate) ...... .320. 
Chart (Microsoft) -- -- - --- ------------- ---- -179. 
Multiplan (Microsoft) ....... ----------- ------129. 
Wordstar (Micropro) ....... .335. 

'Personal Pearl (pearlsoft)-Database 
filing/reporting system for personal 
productivity_ Manipulate database thru 
simple English sentence commands. Great 
for beginner or pro. Super business aid . 
Includes functions for bookkeeping, general 
ledger. billings management. mail list, sales 
analysis. budqet plannlnq, more ..... S235. 

OUTPUT DEVICES 
Printers by Star, Epson, C. ltoh, Amdek, 
Panasonic, Okidata, Diablo, Brother: a:illliiiii erii "'iii" '"liiiii "iiiiii" '"lii" ............... "
nniiiiii 'lii"' iii "iiiiii "' "lii" '"liiiii -'iii .. iiii&!ll

commodore 
commodore 
C6420 Auto Modem (also ava•lab1e1or A1a11 & 
Apple al sl1gh1ly higher p11ce1 ____ _____________ $ 65. 

ech Sketch Light Pen & Micro 
lllustratoL. .... ........ ,,., _,_,_, ____ .... 44. 
MSD Superdrives, single and dual CALL 
CBC 4/12 Analog to Digital 

4 Chan/12 B11 ............. .................. .. .. 179. 
Typi1,g Tutor Ill w/Leller lnvaders ...... __ __,_ 35 . 
Also lor Apple & IBM) 
Paper Clip word ProcessorCBM/C64 .. ......................---- -- ---------- ... 60. 


80 Column Display Card 
by "Batteries lnciuded". ___ _____ ........ 149. 

Oracle (Consultant) Data Base 
by " Batteries Included " __ .................. 89. 

BusCard II 
by "Batteries Included " .. ................. 149. 

Cable from BusCard to Parallel Prinler _... .. 25. 
All other " Batteries Included" items 

in stock ........... .. ....................______ _, CALL 
FORTH for PET/C 64 
(Full Fig. Model) by Cargile/Riley .. .. .. . . . 50. 
Ditto Disk 64 (copy discs even if original is 

copy protected) ....... ....................... 36. 
STAT for PET/CBM/C64... ..................... 95. 
Comprehensive Statrstical Analysis Routines 
• AB's C64 Upgrade Kit: Includes BusCard II . 

IEEE Cable & MSD Superdrive ..... _, ___ _________ 319. 
KMMM PASCAL IV.1 (C64/PET) ___ ___ ______ _95. 
NEW 64 +PASCAL ....................... ___ _CALL 
FLEX-FILE II - User friendly. Set-up and 

maintain data base. Includes report writer 
& mail label routines ...... .. _...... ...... 59. 

Pelscan-Connect up to 37 CBM/PET compu
ters as networked cluster to shared drives 
& printers -------· ... ... .......................CALL 


C-Scan-Connect up to 8 computers (C 64. 
VIC 20.or similar buss) to shared drives and 

· t 1255

Star Micronics Gemini 10X 
- 10" carriage, FIT 120 CPS............... .. $258. 
Epson L0-1500-NEW 24-pin 
leller quality dot malrix __ ........CALL 
Epson RX-BO-Tractor Feed, 

Graftrax + --·-- ...... ---------- 289. 
Okidata 92. __.. -- ·-------- ------ - --- __ ____ CALL 
Amdek Printers 

5025-25 CPS Oaisywheel. 2K Buller_... .CALL 
5040-40CPS Daisywheel. 2K Buller_....CALL 
5055-55CPS Daisywheel. 2K Buller _____ CALL 

Brother HR-35 Daisywheel
25 CPS Bi-Directional -------------------- 889. 

Brother HR-25 Daisywheel
23 CPS Bi-Directional __________ ---- .. 649. 

Brother HR -1 5 Daisywheel
13 CPS Bi-Direc tional ..389. 

Star Radix 1o_.. .. .... .... _____ ,, ____ 600. 
Star Radix 15 _.. - - .......695. 
C. ltoh 

Prowriter I (Parallel) ...... .. _____ .. .. .CALL 
Slarwriter (40 CPS) ____ CALL 

Diablo 620 (Daisywheel) ..... _________ CALL 
IBM Parallel Printer Cable . ........... 19 . 

COMMUNI CATIONS 
Mark X Auto Dial/Auto Answer _.. $119. 
Anchor Mark XII Smart modem . 265. 
Hayes Smartmodem 1200B . ... .459. 
(includes Smartcom II soliware) 
Hayes SmartModem 1200/300. ____ 529. 
"Crosstalk" software .. __.. ______ 135. 

• Voad keyboard-phone software for 
IBM PC and compatibles. Features 
mail merge, call reporting, " Note 
Pad" and more ---- ------------ ---- .... .. CALL 

r:-;REE~ATALOG711 
This ad space can accommodate only a
I few of the exceptional values available I
I from AB. Our latest catalog is packed with I 


I fantastic buys, top brands. thousands of I 

items. For a free copy call or write.L__ ______ _____J 

/ETC . 
Panasonic. Amdek. Hitachi & Other - ''1 

height. double side drives ____ .. from $149. 
• Data Technology TeamMate Drive-super 

new system. Puls 3.3 MB on SY•" floppy ._ Formals 
10 2.8. For PC XT owners. an allernative 10 hard disk 
4 disks back-up 10 megabyles _____ _ ..CALL 
*Winchester Drives (10 MB) ___ ...... ___ 799. 
Quadram Quadboard- Parallel port serial port 
clock/calendar. 
No RAM-$299. w/64K-S379. w/384K-$499 
• AMDEK MAI graphics card for 

IBM PC ------_----- -_ .. 200. 
Hercules graphics board ________ 359_ 
Votrax speech synthesizers-
Personal Speech System ---------- ---- .. -249. 
AST-full line of IBM cards & boards _CALL 
Keytronics 5150 keyboard ................179. 

Hewlett Packard calculators, all models: 
LOW, LOW PRICES __ .. .CALL 
Koala Pad (w/software) ------ ·-·-· ----- ----- ---- .98. 
4164 Chip-Memory expansion for 

IBM. 64K ---· --- -- ...... ----------- ___ __________ 39. 
Interface Cables-6, 10. 12 ft. all 

popular connectors _. ___ ... _.. ....CALL 
(Dealer inquiries invited) 

ORDER LINE, 9 AM-6 PM EST 

800-811·1111 

(IN PA .. 21 5-822-7727) 

CUSTOMER SERVICE 
115-811-7717 

~
ABComputers 

252 BETHLEHEM PIKE 
COLMAR, PA 18915 
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BY CHARLES BIGELOW 


FONT DESIGN 
FOR PERSONAL 
WORKSTATIONS 

Better fonts mean 

greater legibility 

and productivity 


Business users are increasingly 
suspicious about the auto
mated office. It has not provid

ed the increase in productivity that 
system vendors promised. One 
reason for its failure is that the fonts 
on business systems have not been as 
legible as the traditional typefaces 
familiar to the office worker. 

When a vendor claims that the fonts 
on a system are "pretty good" or 
"close enough" or "almost cor
respondence quality;· this is the same 
as saying that the fonts are less than 
optimum and that the vendor has 
short-changed the reader on legibili
ty. Considering the amount of time of
fice workers spend reading digital 
fonts. anything less than the highest 
possible quality is counterproductive. 

Until recently. few remedies were 
available for the problems caused by 
poor font designs for personal com
puters. The character-generator tech
nology still used to produce letter-

forms on most computer terminals 
usually provides a single size of a 
single style of coarse-resolution dot
matrix letters. Character-generator 
technology usually does not let the 
user modify the fonts because the 
character images are contained in 
hardware or firmware. 

Moreover. the designs of such fonts 
are often the work of people un
trained in letterform design. while 
traditional lettering artists have re
jected computers because the tools 
and output media of digital typo
graphy have been so clumsy and 
crude. The result is that most existing 
workstation fonts are not designed for 
optimum legibility even within the 
limitations of the technology. 

Computer literacy has therefore 
been a good deal less pleasant and 
productive for the reader than tradi
tional scribal and typographic literacy. 
The hackerish look of dot-matrix fonts 
on screens and printers has partially 
prevented full acceptance of com
puters as tools for a literate public. 

Today. however. the look of com
puter fonts is undergoing a major 
change. The newer raster-based tech
nologies of bit-mapped display and 
nonimpact printing offer potential 
solutions to many of the technical and 
aesthetic problems with digital fonts. 
These technologies can produce 
digital font images that more closely 

(continued) 

Charles Bigelow is Assistant Professor of 
Computer Science and Art at Stantord 
University. A MacArthur Foundation Prize 
Fellow. he organized the international seminar 
"The Computer and the Hand in l1/pe 
Design" at Stanford in 198 3. You can write 
to him at Stanford University. Department 
of Computer Science. Stanford. CA 94305. 
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FONT DESIGN 


resemble traditional analog typefaces. 
The secret of designing digital fonts 

is to adhere to the principles of read
ability found in traditional letter
form designs. while tuning the fea
tures and details of the design to the 
digital medium (for an example. see 
photo I). 

READABILITY 
The resolutions of common bit
mapped screen displays range from 
60 to 100 lines per inch. with an 
average of approximately 72 lines per 
inch. This is about one-tenth the 
resolution of average-quality digital 
typesetters used in the graphic arts 
and publishing industry. 

It is a truism that communication of 
information is most effective and 
economical when the characteristics 
of the transmitter match those of the 
receiver. In literate communication. 
the transmitter is the system that pro
duces the text image. and the receiver 
is the human visual system. The digital 
text image must contain as much res
olution as the eye and brain can 

receive and interpret but need not 
contain more information than that. 

There is a way to estimate the 
theoretical minimum resolution for 
good-quality digital text. Experiments 
by psychophysicists and perceptual 
psychologists suggest that the visual 
system cannot detect spatial frequen
cies greater than 60 cycles per degree 
of visual angle. That is. the visual 
system perceives a bar grating of 
regularly spaced black and white lines 
as solid gray if the spacing is so fine 
that more than 60 black and white 
line pairs are imaged in one degree 
of visual angle as measured at the 
retina. This provides a measure of the 
upper limits of the visual system's 
ability to resolve the kind of detail 
produced by a digital raster. At a 
reading distance of approximately 12 
inches. 60 cycles per degree of visual 
angle is equal to a resolution of 300 
cycles per inch at the screen. 

We can now estimate the minimum 
resolution necessary for good-quality 
digital text by using a principle of 
digital signal-processing theory devel-

Photo I: Display screen of the VAXstation I 00. a workstation made by Digital Equip
ment Corporation. The proportionally spaced screen fonts on the VAXstation are members of 
the Pellucida family. a set of original type[ace designs optimized for legibility and clarity on 
bit-mapped computer displays. The characteristics of the Pellucida digital letterforms were 
developed by Charles Bigelow and Kris Holmes. 
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oped by Harry Nyquist at Bell Labora
tories in the 1920s. It states that a 
signal can be digitally sampled and 
reconstructed without loss or distor
tion if the sampling rate is at least 
twice the rate of the highest frequen
cy in the original signal. This minimum 
sampling rate is known as the Nyquist 
limit or Nyquist rate. Sampling below 
the Nyquist limit introduces aliasing. 
in which the high-frequency com
ponents of the original signal are er
roneously reproduced as spurious 
lower-frequency components of the 
reconstructed signal. In digital typo
graphy. one form of these aliases is 
the jaggies-the jagged stair-step pat
terns that fringe the edges of digital 
type. 

To faithfully sample and reconstruct 
a signal of 300 cycles per inch. you 
need a minimum sampling rate of 600 
lines per inch In fact. resolutions in 
the range of 600 to 720 lines per inch 
were used for many common digital 
typesetting devices developed during 
the late 1960s and the 1970s. A 
decade of experience with these ma
chines showed that this resolution 
range was adequate for low- and 
medium-quality printing such as 
newspapers. telephone books. and 
magazines. but not for the highest
quality typesetting and printing. 
which required digital resolutions of 
1200 or more lines per inch. 

The Nyquist limit is only a 
theoretical minimum. and for high
quality letter images. real-world 
sampling rates often have to be 
higher. The practical evidence sug
gests that today's screen resolutions 
of 72 lines per inch are at least one 
or two decimal orders of magnitude 
too low to produce text of optimum 
visual quality. 

The lesson here is that traditional 
analog typefaces cannot be imitated 
and jaggies cannot be eliminated on 
today's display screens. The only prac
tical solution is to design screen fonts 
within the limitations of the available 
raster system. to optimize the font's 
features to the mechanisms of the 
human visual system. and to make 
sure these features conform to the 

(wntinued) 
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How to avoid the 

document conversion trap. 


Now, in just minutes, you can convert a fulJ diskette Plus, the KEYWORD 7000 costs just pennies a page, 
without losing headers, footers , tabs, underlines or any other compared to service bureaus at $3 a page. Or rekeying at 
formatting codes. about $4.50 per page. 

And without cleanup. But thats just the beginning. To find out more about 
Announcing the KEYWORD 7000. A revolutionary how the_KEYWORD 7000 can help you avoid the 

new breakthrough in document conversion. convers10n trap, call 1-800-2.2 7-1817 (ext. ~~l_A) and get 
, . . your free booklet: Hmv to Wm the Compat1b1lity Battle. 

Its fmally happened .. Keyword has discovered the Exciting New Facts about Today's Office Automation 
key to document convers10n. !'."ow ~ocuments c_an be Compatibility Solutions. Or fill in-or attach your business 
transferr~d to and from all maior office _automahon card to-the tear-off coupon. And mail it to the address 
systems m letter perfect order. Automatically. below 

1What's more, simple on-screen prompts and a C · 111 800 22""" 1g17 ( t 801A)
special "HELP" feature key make the KEYWORD 7000 a - - 1-ii eX • 
extremely easy to operate. In fact, even a beginner can for your free booklet. 
learn to use the 7000 in minutes. 

. 
Row 

to'Wintbe 
eompailbWty 

Battlt. 

Keyword Office Technologies, Inc. Inquiry 195 
25354 Cypress Avenue • Hayward, California 94544 ---------· ---- -- - 

Keyword Ullice ·1echnolog1es, Inc. 801A2 
25354 Cypress Avenue 
Hayward , California 94544 

Title ___________________ ____

Yes! I want to find out more about the Com pany ________ _ _________ ___ 
KEYWORD 7000, an exciting new 
breakthrough in document conversion . Address-- -------------MIS ____ 

0 Call me ASAP at 
Ci ty _ ____ ___ _ __ State ____ Zip ___ _ 

<--~ Ext__. Phone ( ___) Ext. _ _ _ _ 

0 Send me your free booklet. Fill in and mail this coupon (Or attach your business 
card) TODAY. Or call 1-800-227-1817 (ext. 801A). 

~KEYWORD 



FONT DESIGN 


familiar historical principles of letter 
design. 

SIZE 
'fype size is an important factor in 
legibility. Up to about 18 point (a 
printer's point is approximately Y/2 
inch). the larger sizes are easier to 
read than the smaller. This article is 
set in I 0-point type. 

Most users view the screens of com
puter workstations at a somewhat 
greater distance than they do books 
and printed documents because para
phernalia such as a keyboard. mouse. 
or graphics tablet tend to intervene 
between reader and screen. Some 
ergonomic guidelines recommend a 
viewing-distance range of 16 to 28 
inches; other guidelines recommend 
a range of 13 to 20 inches. At this 
distance. screen fonts should be 
about 1.2 to 2 times as large as 
printed text fonts. 

This measure must be corrected for 
the fact that the apparent size of text 
in English (and other languages that 
use the Latin alphabet) is more 
dependent on the size of lowercase 
letters than on the body size of the 
whole font. Lowercase is measured by 
its '"x-height:· which is the vertical 
distance from the baseline (on which 
all the letters appear to sit or stand) 
to the top of the lowercase x. The 
body size of a font is the vertical 
distance from the bottom of a 
descender. such as the stem of a p. 
to the top of an ascender. such as the 
stem of ab. 

The x-heights of common text types 
range from about 40 percent to 60 
percent of the type's body size. A 
type with an x-height of 50 percent of 
the body is a face of medium-large 
appearance. A popular IO-point book 
face might have an x-height of about 
5 points. If we assume a display 

screen with resolution of 72 lines per 
inch (one pixel per printer's point). 
then a screen font should have an x
height of 7 to l 0 pixels to adjust for 
the greater average reading distance. 

WEIGHT 
The weight of a typeface is its relative 
density. or proportion of black image 
to white background. Weight can be 
measured as the ratio between the 
thickness of a straight vertical stem 
(such as the stem of an I) and the x
height. The greater the stem thickness 
in proportion to the x-height. the 
heavier the weight. and the darker the 
text image appears. For printed mat
ter. the optimum weight ratio ranges 
from 5 to 6 stems per x-height ( 5: l
6: l). 

This presents a difficult problem for 
the screen font designer. For example. 
given an x-height of 7 pixels. a stem 

(continued) 



"Now when I talk, 

my broker listens." 


No matter what kind of 
investing you do, there 
is a DowJones Software 
product that will make 
you and your broker a 
better team. 

DowJones Investor's Workshop™ 
is the perfect software for private investors who want 
an introduction to the world of computerized investing. 
The Investor's Workshop creates reports and charts that 
give you a clear picture of the performance of your 
investments. It enables you to become more proficient 
in portfolio management and technical analysis. 

DowJones 

SoftwareTM 

For more information, mail coupon or call: 

1-800-345-8500 ext. 48 
(Alaska. Hawaii and foR·ign call: l·ll i;-789-7008 l'Xl. ·iH) 

Dow Jones ln\'estor's Workshop a\'ailahlc f1.- Apple~llc. Apple·' lie and Apple'' II Plus. 
l~1wJones Market Manager PLUS a"ailahle for lllM~PC. Apple• II and Apple~~lacintosh™ 
llowJones Market i\naly-1.er av:tilahle h IBM PC. IBM~x-1: Apple II and Tl Professional. 

l>owjoncs !'\t-v.~/Rl'tricval is afl'J.:is1cred trademark 11fDowJont's& Company, Inc. DowJnncs Softw;trc, 

l>nwJoncs lnvrs111r's \l'ork.~lmp. Dow Jones ~l:Jrkl'I ,\l:.rn agc:r PU :s :md OnwJ1mr-:- ,\larkl't :\nalyzc:r :lH' 

tr:idemarks ofDowJoncs & Comr:inr. Inc. Ci1r~Ti)!lll () ]lJX-1 Dow J1111t•s & Comp:my. Inc. ,\JI WighL~ lk:·it:rwd. 
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DowJones Market 
Manager PLUS™ 
is a powerfi.Jl portfolio management 
system for serious investors. It 
allows you to easily monitor and 
account for your security transac
tions while providing printed re
ports for review and tax records. 
These reports include Holdings 

by Portfolio, Holdings by Security, 
Realized Gain/Loss and Dividend Transaction. 

DowJones Market Analyzer™ 
is designed for sophisticated investors who chart stocks. 
The Market Analyzer stores historical quotes and updates 
daily data on your securities. It constructs comparison 
and price and volume charts, allowing you to test theories, 
identify trends and improve the timing of your invest
ment decisions. 

Each of these programs communicates with Dow.Jones 
News/Retrieval~') the leading electronic infmmation service. 

r------------------------- 
For more intiirmation on Dow Jones Software, send this coupon to: 
Ms. Lynn Filippone, Dow Jones&. Company, Inc., P0. Box :iOO, 
Princeton, N.J 085-iO. 

Yes, please send me more information. I am particularly interested 
in: 	D Dow.Jones Investor's Workshop™ 


D Dow Jones Market Manager PLUS™ 

D Dow Jones i\larket Analyzer™ 


Name ______________ ___ 

I 
I 	 Addre~s ---------------- 
1 
I 	 City State Zip ____ 
I
I 	 Phone number(s) ____________ 

I 	 Bl I 
L--------------------------~ 
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FONT DESIGN 

Guaranteed Low Prices 
All prices are for cash, cashiers check or money order. 
Allow 4 weeks bank clearance for personal checks. 
C.O.D .' s, Visa, MC. and P.O.'s accepted at additional 
charge. Prices subject to change. Returns must have 
authorization number and are subject to a restocking 
charge. 

COMPUTERS & TERMINALS 
ADDS QUME 
ALTOS SANYO 
APPLE TELEVIDEO 
ESPIRIT VISUAL 

NEC WYSE 
NORTHSTAR ZENITH 

SWITCH BOXES 

2 POS RS232 .. .. .. ... ..... ..... ... .... ... . $75 

4 POS RS232 ............... ...... .. ......... .. .... 115 

2 POS Centronics ... .... .. .......... ... ... ........ 93 

4 POS Centronics .................. .............. 121 


MODEMS 
Novation-J-Cat .......... ............... .... .................. . 99 


Smart Cat .. ....... ... ..... ...... .......... ............ .... .. 399 

Hayes Smart Modem 300/1200 .............. 219/479 


12008 ....... ........... .... .... .............................. 429 

Anchor Volksmodem .......................... ... ....... Call 


Signalman Mark Vil/XI I . .... ...... 119/299 

Qubie lnternal/RS232 .. .... ............ .......... . 269/285 


ACCESSORIES 
AST latest boards .. .............. . .......... .... .... Call 

Chips & Microprocessors .. ........ ................ Call 

GSI Surge Protector ......... ...... .. .. .... .. ....... .... ... .. 59 

Hercules Graphics Card .. . . . ...................... 369 

Kraft Joysticks (IBM or Apple) ...... ............ .... 35 

Paradise Multidisplay Card ................. ......... 379 

Printer Buffers & Spoolers ................. .. ... . Call 

Quadram all products ................... .......... ...... Call 

Ribbons (doz.) & Printwheels ........... ......... . Call 

Standby Power Systems ... .... .. .. Best Price 

Tractors & Sheetleeders .......... ........ ......... . Call 


DISK DRIVES 
Alpha Omega 1 OMS w/controller (IBM) ...... .. 799 

TEAC 55B slimline DSDD ............................. 149 

TEAC 55F slimline DSOD ............................. 249 

Bernoulli Box ........ .. .. ... .............................. 1949 

Tandon 100-2 .. .. ........................ .. .. ... ............. 199 

Maynard 10MB-WS-2 with EPROM .......... 1149 

Tallgrass Tech Hard Disk System ......... .. .... Call 

Microsci A2 (Apple) .. ......... ... ....................... 189 

CDC, Oume, Shugart .... .......................... ... Call 


MONITORS 
Amdek ...... ................................................. . Call 

Leading Edge Color RGB ............................. 399 

PGS-HX- 12 .. .... ........ ...... ...... ........... ... ... ...... ... 459 

PGS MAX-1 2 Amber ...................... ........ .. .... .. 169 

Zenith 122/123 .................. .. .... .. ............. ... .. .. . 89 


PRINTERS. 
1550 AP ........... 499 6100 .... ............. 429 

1 550 BCD ........ 549 Okidata 

8510 AP ........... 319 All Models . . . . . . . Call 

8510 BC2 ......... 419 Panasonic 

8510 BPI .......... 389 All Models ....... Call 

A10-20 ............. 449 Oume 

F10-40 ... .......... 899 Letter Pro ......... 629 

F 1 0-55 ........... 1199 11/40 WIBM IF..1369 

Daisywriter 11/55WIBM IF .. 1569 
2000 ................. 985 Star Micro tronics 

Diablo All Models ....... Call 
620 API ............ 739 Tally 

630 API .......... 1699 160L w!Tractor ...Call 

630 ECS ........ 1999 Toshiba 


Epson 1340 ................. 749 

All ........ .. ..... ..... Call 1351 ....... ... .... 1359 


NEC • NEC • NEC • NEC • NEC • NEC • NEC 

P2 ...... ....... ........ 515 3550 ... ....... ... ... . 1489 

P3 ............ .... .... .. . 739 n10 ................ 1639 

2050 .... ............... 779 8850 . . . .. . . . . . . .. . . . 1799 

P2/P3 Parallel Int. Face .... . ............. .. .... 139 


2017 E. Cactus, Phoenix, Al. 85022 
(602) 482-0400 
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weight of one pixel is too light. but a 
stem weight of two pixels is too heavy. 
The digital raster cannot permit non
integer stem weights. and thus an op
timum ratio seems impossible. 

However. on a computer screen the 
perceived stem thickness is almost 
always different from the nominal 
thickness computed from the speci
fied raster resolution. Physical factors 
that influence perceived stem weight 
include the size and intensity of the 
writing spot. the amount of spot over
lap. the speed with which the writing 
beam turns from on to off versus the 
speed from off to on. the character
istics of the phosphor. and the bright
ness and contrast of the display. 

When the letterforms are black and 
the screen background is white. these 
factors usually combine to erode a 
significant portion of the perceived 
stem weight. If this erosion is around 
20 percent total (not an unusual 
amount). the perceived weight ratio of 
a font with x-height of 7 pixels and 
stems of 2 pixels would be approxi
mately 4.4: I. While rather dark. this 
is preferable to a one-pixel stem. 
which would produce a weight ratio 
of 8. 7: I-far too light and spindly. A 
larger x-height of 9 pixels with a stem 
of 2 pixels would. under the same 
conditions. yield a perceived weight 
ratio of 5.6: I. within the optimum 
range. 

Thus. an interaction occurs between 
font size. as measured by x-height. 
and stem thickness that makes some 
size/stem combinations significantly 
more legible than others. A font de
signer has to filter the matrix of all 
possible low-resolution digital fonts to 
pass only those of acceptable weight 
ratios. 

CONTRAST 
In traditional text typefaces and let
tering based on the Latin alphabet. 
vertical letter elements are thicker 
than horizontal elements. The stems 
of an n are thicker than the serifs or 
the connecting arch; the vertical 
bowls of an o are thicker than the 
horizontal hairlines. This difference 
between vertical and horizontal fea
tures is called contrast. Faces with 

high contrast have a brilliant. glittery 
look. and faces with low contrast have 
a stolid. monotonous look. 

For screen fonts to have some of the 
legibility of traditional typefaces. the 
traditional contrast must be pre
served. Fonts in which the vertical and 
horizontal elements are the same 
thickness have an unfamiliar texture; 
this unfamiliarity impairs legibility. 

When both horizontals and verticals 
are only one pixel in thickness on a 
CRT display and the letters are black 
on an illuminated background. the 
legibility problem is exacerbated by 
the erosion of vertical stems. which 
become even thinner than h:irizon
tals. contrary to the reader's visual ex
pectations. Such fonts not only ap
pear weak and spindly, they seem 
unclear and ill-defined. as though thE 
reader's vision is blurred or some
thing is misadjusted on the display 
screen. What is actually blurred and 
misadjusted is the font's design. 
However. thicker stems require a 
larger x-height to maintain the proper 
font weight. so there is a lower limit 
to the size at which contrast can be 
implemented on a screen font. 

SPATIAL FREQUENCY 
I have discussed visual spatial fre
quency as a means of estimating the 
visual system's limits of sensitivity, but 
the lower spatial frequencies in text 
are even more important. Many psy
chophysical experiments suggest that 
the human visual system is most sen
sitive to spatial frequencies in the 
range from 2 to 6 cycles per degree 
of visual angle. A line of text contains 
multiple spatial frequencies; the fun
damental one is the regular alterna
tion of black vertical stems with inter
vening white counters (the space in
side a letter like n or o) or inter-letter 
spaces. 

Estimates of the fundamental 
spatial frequencies of printing types 
at text sizes show a range from 4 to 
6 cycles per degree of visual angle. 
which is within the range of the visual 
system's peak sensitivity. When large 
text sizes (such as those used in lux
ury books where typographic econ

(continued) 



THE FORTH SOURCE™ 

MVP-FORTH 

Stable - Transportable - Public Domain - Tools 
You need two primary features in a software development package ... a 
stable operating system and the ability to move programs easily and 
quickly to a variety of computers. MVP-FORTH gives you both these 
features and many extras. This public domain product includes an editor, 
FORTH assembler, tools, utilities and the vocabulary for the best selling 
book "Starting FORTH". The Programmer's Kit provides a complete 
FORTH for a variety ol computers. Other MVP-FORTH products will 
simplify the development of your applications. 

MVP Books - A Series 
0 Volume 1, A// about FORTH by Haydon. MVP-FORTH 

glossary with cross references to fig-FORTH, 
Starting FORTH, and FORTH-79 Standard. 2nd Ed. $25 

D 	Volume 2, MVP-FORTH Assembly Source Code. Includes 
CP/M® , IBM-PC® , and APPLE® listing for kernel $20 

D Volume 3, Floating Point Glossary by Springer $10 

D Volume 4, Expert System with source code by Park $15 

D 	 Volume 5, File Management System with interrupt security 
by Moreton $25 

~ D Volume 6, Expert Tutorial for Volume 4 by M & L Derick $1 5 

'"' MVP-FORTH Software - A Transportable FORTH 
0 	 MVP-FORTH Programmer's Kit including disk, documen

tation, Volumes 1 & 2 of MVP-FORTH Series (Al/ About 
FORTH, 2nd Ed. & Assembly Source Code). and Starting 
FORTH. D CP/M, D CP/M 86, D APPLE, D STM PC, 
D IBM PC/XT/AT, D PC/MS-DOS, D Osborne, D Kaypro, 
D H89/Z89, D Z100, D Tl-PC, D MicroDecisions, 
D Northstar, D Compupro, D Cromenco, D DEC Rainbow, 

~,,,~ 	 D NEC 8201, D TRS-80/100, D HP 110, D HP 150 $150 

D 	MVP-FORTH PADS· (Professional Application Development 
System) for IBM PC/XT/AT or PCjr or Apple II, II+ or lie. An 
integrated system for customizing your FORTH programs and 
applications. The editor includes a bi-directional string search 
and is a word processor specially designed for fast develop
ment. PADS has almost triple the compile speed of most 
FORTH's and provides fast debugging techniques. Minimum 
size target systems are easy with or without heads. Virtual 
overlays can be compiled in object code. PADS is a true 
professional development system. Specify Computer. $500 

CJ MVP-FORTH EXPERT - 2 System for learning and developing 
+"-~ 	 knowledge based programs. Both IF-THEN procedures and 

analytical subroutines are available. Source code is provided. 
Specify D Apple, D IBM, or D CP/M. Includes MVP-FORTH 
Series, Volumes 4 and 6, Expert Systems by Park. $100 

~ D FORTH-Writer, A Word Processor for the IBM PC/XT/AT with 
+<;; 	 256K. MVP-FORTH compatible kernal with Files, Edit and Print 

systems. Includes Disk and Calculator systems and ability to 
compile additional FORTH words. $1 50 

~ D MVP-FORTH Enhancement Package for IBM-PC/XT/AT 
~ Programmer's Kit. Includes full screen editor, MS-DOS file 

interface, disk, display and assembler operators. $110 

D 	 MVP-FORTH Cross Compiler for CP/M Programmer's Kit. 
Generates headerless code for ROM or target CPU $300 

D 	 MVP-FORTH Mela Compiler for CP/M Programmer's kit. Use 
lor applicatons on CP/M based computer. Includes public 
domain source $1 50 

D 	MVP-FORTH Fast Floating Point Includes 9511 math chip on 
board with disks, documentation and enhanced virtual MVP
FORTH for Apple II, II+, and lie. $450 

D 	 MVP-FORTH Programming Aids for CP/M, IBM or APPLE 
Programmer's Kit. Extremely useful tool for decompiling, 
callfinding, translating, and debugging. $200 

0 	 MVP-FORTH Floating F'oinl & Matrix Math for IBM 
PC/XT/AT with 8087 or Apple with Applesoft on 
Programmer's Kit or PADS $85 

D 	 MVP-FORTH Graphics Extension for IBM PC/XT/AT or 
Apple on Programmer's Kit or PADS $65 

D 	 MVP-FORTH MS-DOS file interface for IBM PC PADS $80 

FORTH DISKS 

FORTH with editor, assembler, and manual. 


D APPLE by MM, 83 $100 D 68000 by LM, 83 $250 
D ATARI® valFORTH $60 D VIC FORTH by HES, re,~ 
D CP/M by MM, 83 $100 VIC20 cartridge ~ $20 
0 HP-85 by Lange $90 D C64 by HES Commodore 
D HP-75 by Cassady $150 64 cartridge $40 

D IBM-PC by LM, 83 

D Z80 by LM, 83 

$100 

$1 00 

D Timex by HW 
D TIS 1000/ZX-81
D 2068 

$25
+'<-~ $30 

D 8086/88 bv LM. 83 $100 

Enhanced FORTH with: F-Floating Point. G-Graphics. T - Tutorial, 
S-Stand Alone, M-Math Chip Support, MT-Multi-Tasking, X-Other 
Extras, 79-FORTH-79, 83-FORTH-83. 

D 	 APPLE by MM, D C64 by Parsec. MVP, F, 
F, G, & 83 $1 80 G & X $96 

D ATARI by PNS, F,G, & X. $90 D Extensions for LM Specify 
D CP/M by MM. F & 83 $140 IBM, Z80, or 8086 

D Software Floating 
D TRS-80/1 or Ill by MMS Point $100 

F, X, & 79 $l 30 D 8087 Support 
D Timex by FD, G,X, & 79 $45 (IBM-PC or 8086) $100 

Key to vendors: D 9511 Support 
FD Forth Dimension (Z80 Or 8086) $100 
HW Hawg Wild Software D Color Graphics 
~L~c~'::,°Jo~icrosySlems (IBM-PC) $100 
MMS Miller Microcomputer Services D Data Base 
PNS Pink Noise Studio Management $200 

FORTH MANUALS, GUIDES & DOCUMENTS 
-"-"-~ D Thinking FORTH by Leo D 68000 fig-Forth with 
'" Brodie, author of best selling assembler $25 

"Starting FORTH" $16 D FORML Proceedings 
D ALL ABOUT FORTH by D 1980 D 1981 Vol 1 

Haydon. See above. $25 D 1981 Vol 2 rc,-'io 

D FORTH Encyclopedia by D 1982 D 1983 ~ch$25 
Derick & Baker $25 D 1981 Rochester 

Proceedings ~ D FYS FORTH User's Manual 
+<;; 	 with Source Code from the D 1 981 D 1982-'io D 1983 

Netherlands $25 D 1 984 +<;; each $25 
D 	Bibliography of FORTH $17 D 	The Complete FORTH 

by Winfield $16 D The Journal of FORTH 

D Understanding FORTH Application & Research 
D Vol. 1/1 DVol. 1/2 
D Vol. 2/1 +"-~ each $17 

by Reymann $3 
D 	FORTH Fundamentals, 


Vol. I by McCabe 
 $16 D METAFORTH by 
. Cassady $30D FORTH Fundamentals, 

Vol. II by McCabe $1 3 D Threaded Interpretive 
Languages $23 

~ D Mastering FORTH by 
+<;; Anderson & Tracy $18 D Systems Guide lo fig

FORTH by Ting $25D 	 Beginning FORTH by 

Chirlian $17 D 
 Inside F83 Manual by ~ 

Ting +<;; $30D 	FORTH Encyclopedia 

Pocket Guide $7 
 D 	FORTH Notebook by 

Ting +'<--'io $25D 	 And So FORTH by Huang. A 

college level text. $25 
 D Invitation l o FORTH $20 

D PDP-11 User Man. $20 

Scanlon $17 D FORTH-83 Standard $15 

D Starting FORTH by Brodie. D FORTH-79 Standard $15 
Best instructional manual D FORTH-79 Standard 
available. (soft cover) $19 Conversion $10 

D FORTH Programming by 

D Installation Manual for fig-FORTH 	 $15 

D Source Listings of fig-FORTH, Specify CPU $15 

Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS. 
INC.). VISA, MasterCard, American Express. COD's $5 extra. Minimum order $15 . 
No billing or unpaid PO's. California res idents add sales tax. Shipping costs in US 
included in price. Foreign orders, pay in US funds on US bank, include for handling 
and shipping by Air: $5 for each ilem under $25, $10 for each item between $25 and 
$99 and $20 for each item over $100. All pr ices and· products subject to changey or 
withdrawal without notice. Single system and/or single user license agreement 
required on some products. 

MOUNTAIN VIEW PRE.SS, INC. 

PO BOX 4656 	 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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C Productivity Series-
The Professional's Edge 

Blaise Computing has a • C VIEW MANAGER '" is .., 
range of programming aids for our display screen manage-
the most popular C compilers in ment system that makes 
the IBM environment that no sc reen development and doc-
serious system developer should umentation much faster. It 
be without. These packages help comes with a complete 
you lO easily access advanced I ibrary of C functions which 
capabilities of the hardware and use the screens you have de -
operating system, and lO finish veloped to recall and di splay ..., 
your projects with a substantia l information, capture and 
saving of time and effort. With validate field data entry, and 
software development costs and provide context-relevant 
pressures as great as they are, help files. $275 
can you afford not to take ad van • ASYNCH MANAGER '" is a 
rage of the finest tools available'! library of interrupt-driven 
• C TOOLS'" puts advanced routines providing a general 

string handling functions at interface lO both COM ports 
your disposal and provides a for your asynchronous com- v 
high-level interface to all munications applications. 
BIOS functions from your C lntroducwry price of $175 
program. Complete screen includes all source. 
handling, graphics primi- All of these products may be 
rives, and a substantial group used by developers with no 
of useful, general-purpose royalty payments to Blaise Com-
functions arc also featured. $125 puling. Source code either 

• C TOOLS 2'" lets your pro- comes with the package, or is v 
gram perform all the ad- available. We support Lauicc, 
vanccd DOS 2.0 services. Computer Innovations, and 
Program chaining, software Microsoft C compilers. Toexpe
interrupt handling, and dy ditc you r order orto obtain fur
namic memory allocation are ther information, call or write us 
a ll done "right." Buffer and d ucctlv. 
file handling functions are 

Blruxr Cm11pu rin, :. Pmgrmnmrr 
provided , as we ll as a gen Prod11c1Mty series i.rnlso awiilable in <I 
cral DOS gate. $100 versior1sfonhe ltucal lm1g1mge. 

tention to sales pitches that the 
reader would otherwise ignore. but 
analysis of several centuries of typo
graphic texts demonstrates that open. 
rhythmic spacing is the most read
able. 

PROPORTION 
Because the alphabet is a system. the 
proportions of the letters must be 
tuned to each other and to the overall 
proportions of the alphabet design. 
The widths of the letters must con
form to three main criteria: the x
height of the alphabet design, the op
timum spatial frequency of the text. 
and the historically evolved letter 
shapes. 

The average width of the letters in 
relation to the size of the font deter
mines the fundamental spatial fre
quency of the font at a particular 
reading distance. This frequency 
should be within a certain range. as 
discussed earlier. Moreover. the dif
ferent widths of the letters in relation 
to each other help the reader dis
criminate their forms and permit a 
rhythmic spacing pattern. 

Proportionally spaced fonts are 
more legible than monospaced fonts 
because of the more finely tuned pat
tern of the text. When monospaced 
fonts are necessary, a font designer 
should compensate for the irregular 
rhythm and distorted proportions. but 
such compensation is possible only 
up to a point. The limitations of 
mechanical typewriter technology 
created a need for monospaced fonts . 
but these limitations are not neces
sary in digital typography. The less 
legible monospaced fonts can now be 
retired from most applications. 

DIFFERENTIATION 
Serifs act as flags on character shapes 
to aid in differentiation. Note that in 
a sans serif (i.e.. without serifs) font. 
an r followed by n is easy to confuse 
with an m whereas the same com
bination in a serifed font is less easy 
to confuse with m. Similar demonstra
tions are possible for other letter 
combinations. Therefore. while sans 
serif fonts might seem more modern. 

(continued) 

omy is not a factor) are included in the fonts should also be tuned to this 
estimates. the range expands to in band of fundamental frequencies. 
clude 2 and 3 cycles per degree. the A failing common to many screen 
remaining area of peak sensitivity. fonts is spacing between letters that 
'JYpe size and spacing are not ar is too tight in some combinations. too 
bitrary; they have been carefully loose in others. and generally ir
tuned to the mechanisms of the visual regular. Irregular spacing between let
system by centuries. even millennia. ters is faddish in advertising typo
of careful experimentation. Screen graphy. where it serves to attract at

~ 
BLAISE COMPUTING INC. 
2034 Blake Street Berkeley, CA 94704 

(415) 540-5441 
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COMP/\Q. is a registered tradcm~irk and COMP/\Q OESKPRO" is a tr~1demark oCCOMP/\Q Computer Corronuion. lBM ' is ~1 rcgis1crcd tr~1dem~1rk orintcrnational Business Machines Corporation. 
UNIX" is a irademark or AT&T Bell Libs. ' 1984 COMPAQ Computer Corporation. All rights reserved. 

264 BYTE • JANUARY 1985 



Now you don't have to compromise to 
have it all in a personal computer. 

Pick the new COMPAQ DESKPRO"' 
over the IBM• PC or XT and you get a 
lot more computer for your investment. 

One that runs thousands ofthe most 
popular programs right offthe shelf
at speeds two to three times faster. One 
with a dual-mode monitor(amber or 
green) to display text and graphics. One 
with exclusives like internal tape backup 
and shock-mounted storage system. 

Pick the COMPAQ DESKPRO over 
the IBM AT and you get comparable 
performance without sacrificing any 
PC or XT compatibility... but for a lot 
less investment. 

And, ofcourse, you can start having it 
all with your COMPAQ DESKPRO 
today. It's available now. 

In short, COMPAQ DESKPRO is 
the only personal computer that can 
grow from a PC to XT to AT level 
offunctionality-easily, affordabl)~ 
compatibl)' 

Configure it the way you want: With 
one or two diskette drives. One or two 
fixed disk drives. Or new options like 
a 30M-byte high-performance fixed disk, 
high-speed 8087-2 co-processor and 
internal tape backup for either the 
!OM-byte or 30M-byte fixed disk. 

UNIX':based operating systems? We 
run them toda)! PC DOS Version 3.0? 
That, too. Networking? Can do. Multi
users? No problem. Multi-tasking? EaS)( 
Tape backup? It's inside. High-resolution 
text and graphics? Standard Two speeds? 
Exclusive. 

When you pick the COMPAQ 
DESKPRO, you do have it all-from 
the company that makes the best-selling 
portable business computer in the world. 
For a free brochure and the location 
ofyour nearest Authorized COMPAQ 
Dealer call 1-800-231-0900, Operator 2 or 
Telex 795437 COMPAQCOMP HOU. 
In Canada, call 416-449-8741. 

romPAa 
It simply works better. !ff)@g/j@i)fil@~ 
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' - - INDEPENDENT BUSINESS SYSTEMS 

Call collec t (415) 443-3131TWX: 91 0 -386-6003 IB SNET 
5915 Graham Cour t. Livermore. CA 9 4550 

The multiuser system 

that also networks 


Every option you'll ever need. 
You're looking at ULTRAFRAME1;M 

a powerful 8/16 bit multiprocessor 
you can configure to handle any 
application. 

It's the one system that can tackle 
your toughest jobs today with the 
capacity to grow up to 32 users or 
tasks - within the same chassis. 

Get 5" & 8" Winchester drives from 
10-120MB (formatted). Also, 14" 
models from 145MB to l,160MB. And 
backup systems appropriate to any 
system you design. 

Now run both MS-DOS 
and CP/M software. 

Our system lets you network IBM 
PC's, compatibles or other popular 
PC's into a serious multiuser business 
system. Tie PC's into the speed of an 

.. UI' l U .JL. U:::>tl\:::> • 

IN PARALLEL. Add 8 or 
·16 bit SLAVENET1M pro
cessor boards - each a 
complete Z80 or 80186 

computer - to maintain 

fas t, multi-user perform

ance. Both 12 and 20 slol 

S-100 models availab le. 


• LOW COST PER 
USER. Higher perform

ance and lower cost per 

user than any micro net
work. True multi-user, 

multi tasking operation 

plus shared resources. 


. Tt1rboOOS 1
" is a registcrl'd trademark of So~twarc 

2000. 

S-100 buss w ith inexpensive boards 
and a coaxial cable. 

Each PC can tap network resources 
including hard disks (10-300MB) and 
system printers with spooling. 

The PC's gain the proven network 

FRONT 

lbs 

BACK 


year warranty. Plus, we give a level 
- -, of old-fashioned factory support you 

•r • won't get from anyone else. And on
Vl1R\rH.,\ML - .... site maintenance is available nation

I 

-- •, wide through 45 service centers. 

~---....;-:-,... .....-.i .-. ~ .._J.... .-...===::==::::· .-, .-,~· ==== .-, .-. .-. ==== 
-~ t~~ ,_. ====..- ·------- ]~ ~·----" 

management capablilties of 
TurboDOS™. Run MS-DOS™ and 
CP/M 86 software plus true multiuser 
accounting and data base applications. 

The industry's longest warranty. 
We've built the ULTRAFRAME to 

last - and backed it with a full three 

IBM PC's. 

Continuous-dut y cooling 
capacity. Solid state power 
suppl y circuitr y fo r max. 
rPli~hil i tv . 

• FAST, MULflPRO
CESSOR OPERA TING 
SYSTEMS. JBS p-NET'M 
and TurboDOS - access 
to all UCSD l'ascal'M and 
CP/M™ software. 

H3M PC is a registered trademark of IBM. ULTRAFRAME i ~ a regi~;t ercd trademark of 10 5 , Inc. 
CP/M and CP/M 86 arc registered trademarks of Digital MS-DOS is a rct-;istcrcd trademark of Digital Rcsca r 
Research. 

·ange ot 5 .., 8'" and 14 .. 

Ninchester models from 

I 0 to 1160 MB, incl udi ng 

iew high-capac ity 5" 

lriv Ps . 

• CHOICE OF BACKUP 
'STEMS. Integral 5" or 

8" floppies to 1 .2 MB. 
BACKSTO P1M video ar 
chiv ing; BACKST O P II"' 
start / stop tape. 



FONT DESIGN 

they are less legible because they lack 
these significant distinguishing , 
elements. 

The construction of Latin-based 
alphabetic characters also aids in dif
ferentiation. These characters are like 
molecules constructed from simpler 
atoms. The primitive atomic elements 
are called strokes because they were 
originally a single motion of a pen or 
brush. The various kinds of strokes in
clude verticals. horizontals. curves. 
and diagonals. The alphabet can be 
subdivided into groups of letters 
made up of particular primitive 
elements. 

For example. in the lowercase. the 
letters n. m. h. r form one group 
based on the vertical straight stem . 
and arch; o. c. e form a group based 
on the curved bowl; b. d. p. q form 
a related group based on the curve 
plus straight; and v. w. x. y form a 
group based on the diagonal. These 
groups help the reader to distinguish 
the letterforms. 

Faced with the problem of screen · 
jaggies. which are worst on curved 
and diagonal strokes. some font de
signers have reduced the letter 
shapes to straight vertical and hori
zontal elements. While this technique 
reduces the effect of the jaggies. it 
also destroys the legibility of the font 
by eliminating two of the four primi
tive elements and collapsing the form 
groups together. 

When every letter in the alphabet 
resembles every other letter.. the basic 
principle of discrimination is lost. 
While the jaggies are a problem. it is 
preferable to maintain the traditional 

shape primitives and keep the letter

forms unambiguous. even if the diag

onals and curves show jaggies. 


GRAV SCALING 

Low-resolution screen fonts are · 

another problem for the designer. 

One technical response to this prob- · 

lem is to increase the display informa

tion from one bit per pixel (the black 

and white bit-mapped display of cur

rent workstations) to several bits per 
1 

pixel (the gray-scaled display of some · 
' experimental and color workstations). 

(continued) 

The Quick Silver Fox'fM 

Jumps Over The Big Blue Dog. 


We really hate to pick on the 
big guys but compared to the 
Silver Fox your basic IBM-PCTM 
is an overpriced dog. 

2S6kRAM 
Why? Well, for starters, your 

basic Silver Fox comes with 256k 
of RAM which acts like a disk 
drive so that more of your soft 
ware is accessed at the speed of 
light rather than the speed of a 
mechanical drive head. 

1.6 Megabytes 
You also have more than twice 

as much software to access be
cause the Silver Fox comes with 
dual 800k disk drives for a total 
of 1.6 Megabytes. Yet the Silver 
Fox can read and write to all 
popular PC formats. 

Free Silverware 
L MS-DOS 
2. HAGEN-Dos™ 
3. M-DISK 
4. WordStar™ 
5. EasyWriter 
6. DataStar 
7. ReportStar 
8. FILEBASE 
9. CalcStar 

10. 	Color Graphics Basic 
11. 	MailMerge 
12. 	SpellStar 
13. 	25 Games, graphics 

and utilities 
The best free software bundle 

in the business, and the Fox will 
run some programs written for 
the IBM-PC like dBase II and 
Multiplan, and programs written 
for Sanyo's new MBC-550 series. 

Reliability 
Because the Silver Fox is 

born on a totally automated 
production line in Japan it is 
inherently more reliable than 

systems built 0y hand. The Fox 
is burned and tested for 14 days 
in Japan, and further tested after 
final assembly here in the good 
old U.S.ofA. 

One Year Warranty 
The Silver Fox is built better 

so we can back it with a limited, 
one-year warranty, four times 
longer than IBM. We're Scotts
dale Systems and since 1980 
we've shipped over $10,000,000 
of microcomputer equipment 
directly tom icrocomputer users. 

Because we deal directly with 
users, we think we have a better 
idea of what you want. So the 
Silver Fox includes graphics 
with twice IBM's resolution, a 
printer port, a keyboard with a 
big return key, and a 12", high
resolution monitor as standard 
equipment. 

Of course, you could spend 
$4729 at Computerland for an 
IBM-PC that will perform almost 
as well as a Silver Fox. But why 
bother when you can call 

1 (602) 941·5856 
and get your 

$1:398 

to perform like $4729? 

For additional information call 11602) 941-5856. or wnte 
Scottsdale Systems. 6 l 7 N. Scottsdale Road #8, Scottsdale. 
AZ 85257 

IBM PC: p int' •!-> IJa !>ed on a pl1une Quule frurn 1h~ 
M~s21 A1 Ccinpu re rland on Jul y 30 1984 Price nicludelJ 
256k RAM <1ual 360K drilfP.S IBOC'IK s weren 1 available). 
Sl1l 1warP. anci et yr11ph1cs rnun11or 

Tri:.cll:!mar~s Silver Fox and Haye11 DOS Scollsda!t' 
Sys11~rn ~ Ltd IBM PC 1"1erna11onal Business Machines 
Corpura1 1on Wordsi.u Calcsia r Mailme1ge. Spellstar 
;uHI 111ros1.:i1 M1c1opru ln1erna11onal MS-DOS Mult1plan 
M1c:1usof! Corpu1a11on F1lebase EWDP Sofrwa1e Inc 
d8ASE II Astiton la1e 

Ordering Telemarketing only, all prices are for cash. 
F 0 B Scottsdale, price sub1ec1 to change . producl 
suh1ec1 w l1rn1tt!d Slipply Visa Ma stercard add 3 °(1 AZ 
r e sul~nb iiCht fr•,, R Mur n~c1 mert:l1and1se s ub1e c1 10 a 
20"11 resrnckmg fee Personal c:omµanv cl"lecks 1cike up IC\ 
3 w eeks ILJ clear No C 0 D's or A PO ·s 
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Because they contain more informa
tion. gray-scaled fonts can better 
depict traditional letterforms. at least 
when viewed in isolated words and 
phrases. Also. the low-contrast edges 
of curves and diagonals reduce the 
visual effect of the jaggies. The letter
forms appear smoother. 

Some researchers have hypothe
sized that gray-scaled text would be 
more readable than bit-mapped text. 
Other evidence suggests that the eye 
relies upon high-contrast edges to 
focus the text image during reading. 
The soft. low-contrast edges of gray
scaled fonts might actually reduce 
legibility by preventing the focusing 
mechanism from finding a sharp 
edge. It is not yet certain whether the 
conservative eyes of readers will ac
cept gray-scaled text. nor whether it 
is physiologically more difficult to 
read despite its less jagged 
appearance. 

Gray-scaled fonts are also more ex
pensive to display and more difficult 
to design. They require more bits of 
memory to store the gray value at 
each pixel. and more elaborate and 
stable display electronics. The shapes 
of gray-scaled letters are more depen
dent on precise control of brightness 
and contrast on the display. 

SCREEN AND PRINTER 

The foregoing principles have concen

trated on designing screen fonts for 

optimum readability (for more infor

mation. see "Digital lypography" by 

Charles Bigelow and Donald Bay. 

Scientific American. August 1983). 

However. text is also read as printer 

output on paper. The relation be

tween screen text and printer text is 

the subject of intensive research. with 

many recent efforts attempting to 

integrate screen and printer in what 

are called "what you see is what you 


get" (WYSIWYG) editing and layout 
systems. 

The WYSIWYG principle is that the 
screen should show exactly how the 
printed document will look. 
WYSIWYG text editors and document 
formatters usually attempt to show 
different typeface styles in different 
sizes. spacings. and page organiza
tions. 

The usual model for WYSIWYG sys
tems is traditional typography. which 
offers so vast and complex a range of 
possibilities that present WYSIWYG 
systems can offer only a reduced 
subset. This is true because 72-line
per-inch screens have only one-fourth 
the resolution of 3 00-line-per-inch 
printers. and one-tenth the resolution 
of 720-line-per-inch typesetters. 

Usual WYSIWYG implementations 
fall into one of two categories: 
bottom-up or top-down. Bottom-up 

(continued) 

New 64K SBC 
Requires no terminal. 

Includes Video Controller 
and CP/M'2.2 -

Only 

s375. 
Single board computer runs 
with any size floppy drive. 

Hardware 

• 6 MHz CPU 
• Graphics/Alpha 

Video Controller 
• 2 Serial Ports 

Software 
• Alpha Terminal Driver 
• Floppy Disk Driver 
• Source Code Provided 
• CP!M® 2.2 

• 4 Parallel Ports Call our Toronto Office today: 
• 1/0 Expansion (416) 745-7214 Megatel 
• 64K RAM For information write: 

CP 1 M "a reg'51ered lrodernor< 1051 Clinton Sf., 
01 Digr101 11esearch Buffalo, N .Y. 14206 
Substantial OEM Discounts Available 

Other SBC models available include 

hard disk controller and more RAM -

Subscription Problems? 

We want to help! 

If you have a problem with your BYTE 
subscription, write us with the details. We'll 

do our best to set it right. But we must 
have the name, address, and zip of the 

subscription (new and old address, if it's a 
change of address). If the problem involves 
a payment, be sure to include copies of the 
credit card statement, or front and back of 

cancelled checks. Include a ''business 
hours" phone number if possible. 

BYTE 
Subscriber Service 

P.O. Box328 
Hancock, NH 03458 
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The only Modula-2 native code colllpiler 

for 8086/8088-based 01achines 


and VAX®syste1ns. 

AII tlw str<~ngihs of Pas<'al. plus 
improvements in every respect. 
Modula-2 is Niklaus Wirth's second 
generation programming solution. All 
the best features of his Pascal language 
plus major features for true modularity, 
support for multi-tasking, type check 
ing between program modules. syntax 
improvements, and features for in
creased portability (to name just a fewl. 

;\ ('omplcte pro~ram development 
system. 
LOGITECH MODULA-2 includes a com 
plete implementation of Wirth's design, 
plus 8086 large model support and ad
ditional LOGITECH modules (including 
display handling and dynamic string 
handlingl. 

A complement of powerful debug
ging tools-including compile-time er
ror checks and symbolic debugging-is 
included. 

Prof(•ssional support from the 
f)CO,)lt~ who wrote LOCITECI I 
MO )LJ LA-2. 
LOGITECH's Modula-2 is a professional 
development tool , backed by the most 
professional support available for Mod
ula users. 

LOCITECll's ('ompletc Modula 
family: 
• 	MODULA-2/86 TM native code 8086/ 

8088 compiler 
• 	 MODULA-2/VMSTM VAX-resident 

compiler 
• 	 MODULA-2/VX86 TM VAX to 8086/ 8088 

cross compiler 

I)on't start another project 
without considering 
LOCITECH MODULA-2. 
TtaClemarks : MOOULA·/1 8£1. MOOULA · 2 /VX86~0DU L A · 2/VMS- lOCITECH . Inc 
Registered Ttademancs: VAX-D1Q1t<i l EQu1oment Comor at1o n 

Inquir y 208 
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•................. 

• 'fo ord(~r, or for mor(~ information, • 
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: Chris Calt•, 805 veterans Blvd . = 

~ 
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magnum
p.c. . 

800-544-4354 
(ii\.'lii1S4iiiii GA Residents ffi 

(404) 441-3112 

AST SIX PAC PLUS & MONOGRAPH ..... .... . CALL 
EVEREX GRAPHICS EDGE .... ... ........ ...... .. 399 
HERCULES GRAPHICS CARD ... ..... ..... ... ... 335 
IRMA 3278 EMULATOR ... .... .. ..... .. BEST PRICE 
MICROTEK NEW PRODUCTS ...... . .. .... ... .. CALL 
ORANGE MICRO ALL BOARDS .............. ..CALL 
ORCHID PC BLOSSOM &TURBO ...... .... .. .. CALL 
PERSYST BOARDS & CARDS ... ........ ....... SAVE 
QUAORAM ALL PRODUCTS ...... ..... .. ....... CALL 
STB GRAPHIX PLUS 11. ... .. ....... .. ... ..... .. CALL 
TECMAR ALL PRODUCTS ...... .. .... .... ...... CALL 
TITAN ACCELERATORS FOR IBM OR APPLE .. CALL 
TSENG LABS ULTRA PAK .... .... ....... ....... . NEW 

DISK DRIVES 
FULL HEIGHTS (FOR IBM) ... ............ FROM 110 
HALF HEIGHTS (FOR IBM).. ... ....... .. FROM 125 
ALPHA OMEGA TURBO 10 (FASTER THAN XT)800 
EVEREX 10 MEG INTERNAL HARD DISK .......850 

1/2 HT1 /4" TAPE STREAMER ...... ... 1069 
IOMEGA BERNOULLI BOX (20 MEG) ...... .... 2895 
MICRO SCI (FOR APPLE) ... .. .................CALL 
PCjr 2ND DISK DRIVE OR HARD DISK ........ . CALL 
PEACHTREE PERIPHERALS . .. ..... ..... ... ... CALL 
OUADDISK 6 MEG REMOVABLE ... ... ....... .. 1725 
QUENTIN (FOR APPLE & IBM) .... .. ......... .. SAVE 
SUPER 5 (FOR APPLE) .......... ... .......... .... 179 
TALLGRASS HARD DISK WITH BACKUP.... . CALL 
TANDON TM100 -2 ... ... ... .. ....... .. ........... .199 

PRINTERS 

C. ITOH LETTER QUALITY ... .... ... .... ...... . CALL 

EPSON FX, RX ............ ....... ..... ... .... ... SAVE 

FUJITSU ... . .. ....... ........... ...... ...... .... CALL 

NEC SPINWRITER, P2 & P3 .... .. ........ .. ... . CALL 

OKIDATA All MODELS ...... . ... ..... BEST PRICES 

PANASONIC .... ........ ... ........ .. . .. ........CALL 

QUME ..... .......... ........ ..... ..... ....... ... SAVE 

STAR MICRONICS GEMINI 10X/15X .... . 269/379 

TOSHIBA P1350 & P1340 ...... .... ............ CALL 


MONITORS 

AMDEK .... .......... . ... .. ..... .... .. .... .. ..... CALL 

PRINCETON GRAPHICS ................ ... .. ... SAVE 

OUAORAM OUADCHROME ......... .. ..... .... CALL 

SUPER 5 .. ... ............... .. .. .. .... .. .... .. .. CALL 

TAXAN All MODELS .. ........ ........ .. ...... . CALL 


SOFTWARE 

COPY II PC .. .... ..SAVE 0-BASE 111. ..... .... 399 
FRAMEWORK ...... 399 JANUS/AOA...... SAVE 
LOTUS 1-2-3.....SAVE MULTIMATE ........ 279 
SYMPHONY........ 475 10 BASE.. ........ CALL 

MODEMS 
HAYES SMART MODEM 300/1200 ...... . 212/499 

NOVATION SMART CAT PLUS W/MITE ... ..... 399 

VEN-TEL HALF CARD 1200 BAUD .... ......... . 425 

PENRIL.. ..... ..... SAVE MAXWELL. ..... .. NEW 


ACCESSORIES 

BUFFERS/SPOOLERS ... .. .... .......... ...... CALL 
CHIPS 64K - SET OF 9......... ... ....... ..........40 
COMPUSERVE STARTER KIT ....... .. .. ..... ... .. 32 
2 & 4 WAY SWITCH BOXES PAR. &SERIAL. .SAVE 

FONT DESIGN 


WYSIWYG systems start with screen 
resolution and force the printer to 
conform to the limitations of the 
screen. In the simplest case. each 
screen pixel is mapped one-to-one 
onto the paper output by the printer. 

While this provides a certain Carte
sian satisfaction. since it can be 
logically demonstrated that the 
printer page is exactly like the screen 
display. the two images will actually 
appear very different. As I discussed 
earlier. the screen characters are 
eroded by the characteristics of the 
display technology. However. the 
printed characters are either em
boldened. as by ribbon-spread on a 
dot-matrix printer or by toner effects 
on a black-writing laser printer. or not 
eroded to the same degree as the 
screen fonts. as by a white-writing 
laser printer. 

Thus. if a font is tuned to the op
timum weight and contrast on the 
screen. it will appear too dark and too 
low in contrast on the printout. Con
versely. if the fonts are tuned to the 
printer. they will appear too light and 
too high in contrast on the screen. 
This is unavoidable. What you see is 
not what you will get at the present 
level of display and printer tech
nology. 

A second problem with bottom-up 
WYSIWYG is exaggeration of jaggies 
on the printout. Aliasing on the 
screen is somewhat ameliorated by 
the soft intensity contour of the CRT 
writing spot. The spot does not have 
sharp edges. nor is it square or rec
tangular; instead it is blurry and 
round. The low-contrast edges of the 
pixels tend to soften the apparent jag
gies. Printers. however .. produce a 
high-contrast spot that clearly renders 
the edges of the jaggies. The jaggies 
become even more apparent to the 
reader. since the human visual system 
tends to enhance edges. 

On a laser printer that has several 
times the screen's resolution. several 
printer pixels render a single screen 
pixel This emphasizes the rec
tangularity of the raster and further 
enhances the jagginess of the digital 
artifacts. Printer fonts that simulate 
screen resolutions look noticeably in

ferior to printer fonts that are opti
mized to the full resolution and imag
ing characteristics of the printer. 

Top-down WYSIWYG systems store 
fonts as high-resolution master 
images. These are usually outlines 
that can be scan-converted to raster 
images to represent arbitrary sizes at 
arbitrary resolutions on screens. 
printers. or typesetters. This device
independent method is intellectually 
appealing. since the same design pro
duces al l characters at the writing 
resolution of each target device. 

However. low-resolution and high
resolution fonts will not be truly the 
same. In top-down systems. the fonts 
on low-resolution devices become the 
inferior ones. both in comparison to 
high-resolution versions and to op
timized low-resolution designs. The 
current generation of master-image 
data structures and associated scan
conversion algorithms can do good 
automatic rasterization at bit-mapped 
resolutions of around 1200 lines per 
inch. and an acceptable job at 600 
lines per inch. but only a mediocre to 
inadequate job at 300 lines per inch. 
an incompetent job at I 50 lines per 
inch. and a hopelessly botched hash 
at 7 5 lines per inch. 

CONCWSION 
The personal workstation offers 
powerful tools to the worker. but 
these tools are dependent upon typo
graphy: legible fonts in effective ar
rangements. Unfortunately. traditional 
typefaces cannot be successfully re
produced at current display screen 
and printer resolutions. To optimize 
legibility. new fonts must be designed 
for the digital media. 

These fonts wil l be most effective if 
they take into account the nature of 
the human visual system. the logical 
and historical principles that shaped 
present-day alphabets. the character
istics of current digital imaging 
devices. and the conceptual structures 
underlying typographic variations and 
arrangements. The new technology 
requires a new typography that pre
serves the fundamental features of 
literacy but expresses them with new 
clarity in a new medium. • 
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The PC Plotter: 

It will change the way


business looks at graphics. 

The lowest-priced professional plotter on the 

market today is Houston Instrument's new four
pen PC Plotter. It is designed to produce the 
crisp graphics you need to compete - and com
municate - in business. Just what makes this 
plotter so competitive? Let's take a look: 

Price - A multi -pen, compact, single-sheet 
plotter at $595* isn't just a low price - it's an 
unbelievably low price. What an affordable way 
to link the power of graphics communication to 
your personal computer. 

Performance - Yours and Ours - Until 
the PC Plotter was born, it was too expensive to 
let the pictures do the talking. Now that's no 
longer true. So, the next time the boss walks into 
the office needing some "nice charts and 
graphs," you can quickly fill the request with 
clean, colorful, wonderful graphics. Who knows, 
you might even get a raise! 

As to our performance, we're 
the only plotter manufacturer .· //\ i, 

offering you hundreds / ~ 
of graphics software 
packages which are 

compatible with the PC Plotter. That means you 
can produce any type of drawing you require. 

Flexibility - Depending on your needs, you 
can select from two PC Plotter models. One (PC 
Plotter Model 595 for $595 .00*) allows you to 
produce graphics or overhead transparencies 
on 81/2" x 11" paper or film; the other (PC Plotter 
Model 695 for $695.00*) permits either 
8112'' x 11" or 11" x 17" graphics. And we didn't 
forget the OEM. Houston Instrument will work 
with you to configure a plotter that's perfect for 
your particular application. 

For the name of your closest PC Plotter 
distributor or dealer, contact Houston Instrument, 
P.O. Box 15720, Austin, Texas, 78761 or call 
(512)835-0900. Outside Texas call 800-531-5205. 
In Europe, contact Houston Instrument, Belgium 
NV., Rochesterlaan 6, 8240 Gistel, Belgium. 
Tel. 059-27-74-45, Tix. 846-81399. 
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You simply agree to buy 3 more books-at handsome discounts-within the next 12 months. 

70723. $27.95 40862.* $21.95 
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graphics technology. 229 pages. $22.50 Counts as 2 choices. 

35529.* $19.95 62638. $26.00 

34150. $27.95 68170.* $18.95 

as your introduction to 
The Library of 

Computer 
and 

Information 
Sciences 
(values to $86.90) 

(Publishers' prices shown. Asterisk after 
book number indicates softbound book.) 

41969-2. $32.95 
Counts as 2 choices. 

42013. $27.50 

Rliidalllenlals CIC 
IWASIRUCTURB 
UIPASCAL . 

79157.* $14.95 

37036.* BUSINESS DECISION MAKING: An IBM PC 
Business Lser's Guide. Osgood and Molloy. Soft
bound. $14.95 
62615. MICROCOMPUTER GRAPHICS AND PRO
GRAMMING TECHNIQUES Harry Katzan, Jr. A non
technical introduction t.o computer graphics- covering
up-to-date advances 1n color coding and computer 

rv,., -~.~ 

~-~ . 

l PRoGRAMMING 

l\tooua.A-2 
' ltCOCllQMlllKJlll'ltiirOI 

70747. $16.95 

55865. $15.55 55098. $29.95 

55365-2. $37.95 
Counts as 2 choices. 

62627-2. $32.95 
58811. $22.95 



Please accept my application for trial membership and send me either the McGRAW-HILL 
ENCYCLOPEDIA OF ELECTRONICS AND COMPUTERS or any other three volumes indi
cated, billing me only $3.00. I agree to purchaseatleast three additional Selections or Alternates 
over the next 12 months. Savings range up to 30% and occasionally even more. My membership 
is cancelabfe any time after I buy these three books. A shipping and handling charge is added 
to all shipments. 
D Check here if you want the McGRAW-HILL ENCYCLOPEDIA OF ELECTRONICS AND 

COMPUTERS. 
D Check here if you prefer three other wlumes, and indicate below by number the books 

you want. 

· 

A few expensive books (noted in book descriptions) count as more than one choice. 
No-Risk Guarantee: If you are not satisfied-for any reason-you may return your introductory 
book(s) within 10 days and your membership will be canceled and you will owe nothing. 
Name_____________________ _________ 

Name of Firm'------...,,.,.------,,....--..,.-....,...-,-,--- --,...,.------=----,--- --- 
( if you want subscription sent to your office)

Address_ _ _ __________________Apt. _ _____ 

CilY-------------------- --------- 
State Zip_ __________ 

(Offer good in Continental U.S. and Canada only. Prices slightly higher in Canada.) 
Byte 1/85 

.--rieu11rarvarCODiouteran'ii181iiimaiiimicTenc-e; 
(the oldest, largest, and mast respected computer book club in the world) 

Please accept my application for trial membership and send me either the McGRAW-HILL 
ENCYCLOPEDIA OF ELECTRONICS AND COMPUTERS or any other three volumes indi
cated, billing me only $3.00. I agree to purchase at least three additional Selections or Alternates 
over the neY.t 12 months. Savings range up to 30% and occasionally even more. My membership 
is cancelable any time after I buy these three books. A shipping and handling charge is added 
to all shipments. 
D Check here if you want the McGRAW-HILL ENCYCLOPEDIA OF ELECTRONICS AND 


COMPUTERS. 

D Check here if you prefer three other volumes, and indic11te below by number the books 


~ you want. 

Cl 

,.:.. 

A few expensive books (noted in book descriptions) count as more than one choice. 

No-Risk Guarantee: If you are not satisfied- for any reason- you may return your introductory 
book(s) with in 10 days and your membership will be canceled and you will owe nothing. 

Name_ _ ____________________________ 

Name of Firm-------.,,.,-----,-.,...---..,.-.,,...-----..,...,..----.,,,.----,----- - 
(if you want subscription sent to your office) 

Address _____________________Apf. ______ 

City__________ ___________________ 

State _________________Zip _ __________ 

(Offer good in Continental U.S. and Canada only. Prices slightly higher in Canada.) 
Byte 1/85 

Please accept my application for trial membership and send me either the McGRAW-HILL I 
ENCYCLOPEDIA OF ELECTRONICS AND COMPUTERS or any other three volumes indi 

I 	 cated, billing me only $3.00. I agree to purchase atleast three additional Selections or Alternates 
over the next 12 months. Savings range up to 30% and occasionally even more. My membership 

I 
I is cancelable any time after I buy these three books. A shipping and handling charge is added 

to all shipments. 

D Check here if you want the McGRAW-HILL ENCYCLOPEDIA OF ELECTRONICS AND 
COMPUTERS. 

D Check here if you prefer three other volumes, and indicate below by number the books 
you want.

<"' 
Cl 

,.:.. 


A few expensive books (noted in book descriptions) count as more than one choice. 
No-Risk Guarantee: If you are not satisfied-for any reason-you may return your introductory 
book(s) within 10 days and your membership will be canceled and you will owe nothing. 

Name------------- --------------- 
Name of Firm___________________________ 

(if you want subscription sent to your office) 
Address---- -----------------Apt. ___ _ _ _ 

CitY----------------------------- 

State 	 Zip ___________ 

(Offer good in Continental U.S. and Canada only. Prices slightly higher in Canada.) 
Byte 1/85 
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Ofl 

E11Jt:i11rrrl11'9: 

79149-2. $36.95 
Counts as 2 choices. 

""! 

~] 


73625. $24.95 

80158.* $12.95 

~---11111111~~~
• • 

· 
• 

32485. $20.95 

St·krh·d H1•11din~ 
,frw iW:t\ 

88012-2.. $33.00 
Counts as 2 choices. 

34115. $25.00 

ii=======,, 48496. FILE & DATA BASE TECHNIQUES. James 

\~ \TATtay
TO

MAPir\"C'D"'
CIJll(J) 

l'rOlllnalicAWmnth 
To End UserGil11jlllinll 

55845. $28.95 56714. $24.95 

~ASCALFOR 
rx0Gl\N.4MEP..S 

67042. $22.95 n65t $28.00 

34623-2. $35.00 
Counts as 2 choices. 

37195.* $14.95 

80634.* $15.95 

Bradley. File handling. CODASYL data base standards, 
hierarchical design, cost benefit analysis, and more. 

$22.95 

63189 MOUSE: A Langua9e For Microcomputers. 
Peter Grogono. An easy-to-install language especiall'.i' 
suited lor microcomputers. With sample programs anct 
~~~~ ~~ 

EXTRAORDINARY 

VALUE! 


Only $3.00! 
61613-3. McGraw
Hill ENCYCLOPEDIA 
OF ELECTRONICS 
AND COMPUTERS. 
Sybil P. Parker, Ed.
in-Chief. 477 articles 
by 272 contributors. 
964 double-col
umned pages. Out
sized, B:Y4'' x 11W'. 
1266 illustrations, 
tables, and graphs. 
5500-entry index. 
Counts as 3 choices. 

$63.50 

..._________________. 

38969. $14.95 

.......... t~· 

a 
diSC~'liH 

inarsmm1na!er 
dij bl 

!!'.:.:.:-.:.1:--:"'~~ __ .... ~_-.=--...,, . 
:....-:::-.-,... ·"":..-
~..:.~s.;;r· .. 
...... --
42303. $25.00 

54565. $18.95 

70684. $25.95 40041.* $14.95 

~IMl'TIN · t..WA lilie:CUff 

,SOFTWfii\E 
M~:·rn:~~~.~~E 

_j_ , ~ -;::.;;: -- . . ·-c:

P'~ 1• I 'l~ ' 

,fr, IB~IPC - :•l.·•,,-: 

}.Controlling
'Financial 
Performance 

'!.. .• ' .
!.~~_or _H;qncr i 

1rni it·, 

.:.::.-::~-;;::.:.;-.. ,~~.~.~-·~.!;:~~.;·"
:::£.~~~:::.': .,
::7-·73:?-=..:.::·· ' • 
i:=:=:?-:~= ';'""""~::'":;.. 

79152-2. $38.00 40042.* $14.95 
Counts as 2 choices. 

65233. $17.95 37034.. $14.95 

39888. THE COMPUTER COOKBOOK: How to 
Create Small Computer Systems That Work for 
You. 1983/84 Edition. William Bates. A classic refer
ence. 380 pages. $21 .95 

70726-2. A PROGRAMMER'S VIEW OF THE INTEL 
432 SYSTEM. Elliot I. Organ/ck. How the i432 "main
frame on micro" works. Counts as 2 choices. $32.95 

4 Good Reasons to Join 
1. The Finest Books. Of the hundreds of books sub
mitted to us each year, only the very finest are selected 
and offered. Moreover, our books are always of equal 
quality to_publlsherS' editions, never economy editions. 
2. Bfg Savings. In addition to getting either the 
McGraw-Hill Encyclopedia of Electronics and Comput
ers for $3.00, or 3 books for $1.00 each when you 1oin, 
you keep saving substantially, up to 30% and occasion· 
ally even more .. \For example, your total savings asa trial 
member, including this introductory offer, can easily be 
over 50%. That's Jlke getting every other book free!) 
3. Bonus Books. Also, you will Immediately become 
eligible to participate in our Bonus Book Plan. with 
savings up to 70% off the publlsherS' prices. 
4. Convenient Service. At3-4week intervals (16 times 
per year) you will receive the Library of Computer and 
Information Sciences News, describing the Main Selec
tion and Alternate Selections, together with a dated 
reply card. If you want the Main SelecUon, do nothing 
and it will be sent to you automatically. If you prefer 
another selection, or no book at all, simply indicate your 
choice on the card, and return it by the date specified. 
You will have at least 10 days to decide. If, because of 
late mail deliver(. of the News, you should receive a book 
you do not wan , we guarantee return postage. 

If the reply card has been removed, please write to The 
Library of Computer and Information Sciences, 
Dept. 7-DA9, Riverside, N.J. 08075 to obtain mem
bership information and an application. Byte 1/85 

JANUARY 1985 • BYTE 273 



/

SuperSoft Languages 
When Performance Counts 

A programmer's most 
important software tool is 
the language compiler or 
interpreter he uses. He has 
to depend on it to work 
and work well. 

At SuperSoft, we believe it. 
That's why we off er three 
excellent compilers: 
SuperSoft FORTRAN, 
SuperSoft C, and SuperSoft 
BASIC. They answer the 
programmer's need for 
rock solid, dependable 
performance on 
microcomputers. 

SuperSoft 

FORTRAN 


With large code and data. 
SuperSoft FORTRAN version 2.0 
with large code and data space 
is now available under MS DOS 
and PC DOS. It gives you the 
power to compile extremely large 
FORTRAN program's on micros. 
It allows double precision and 
complex numbers, full IEEE float
ing point, and a full range of other 
important features for the serious 
FORTRAN programmer. Both 
8087 support and a RATFOR pre
processor are optionally available. 
FORTRAN (CP/M-80 & 86, MS 

DOS, PC DOS): $325 
0087 support $50 RATFOR: $100 

To order call: 800-7 62-6629 
In Illinois call 217-359-2112 Su 

In conjunction with SuperSoft, Supersoft FORTRAN was developed by Small Systems Se1vices, 
Urbana, IL. a leader in FORTRAN developmenl 

SuperSoftA 
A true Ada* subset 
SuperSoft A is a completely standard 
subset of the Ada language, incor
porating approximately 63% of the 
standard Ada syntax and including 
such important features as packages 
and separate compilation . For CP/ 
M- 80 microcomputers: $300. 

SuperSoft C 
SuperSoft C is a high-powered, full-
f eatured C compiler designed for 
serious C applications. It is fast 
both in compilation and execution, 
and it is packed with more than 135 
library functions (all delivered in 
source code form). SuperSoft C 
produces optimized assembly code, 
and object code can be ROMed. 

SuperSoft C (for CP/M-80, CP/M-86, 
MS DOS, PC DOS): $350 

/_, 
_::g~g 

SuperSoft 

BASIC 


The SuperSoft BASIC compiler lets 
you get serious with business and 
financial programs. It uses BCD 
math to give you highly accurate 
results for demanding applicat ions. 
SuperSoft BASIC is a true native 
code compiler that is generally 
compatible with Microsoft's BASIC 
interpreter. And an additional 
bonus - no run time license fee is 
required. 

SuperSoft BASIC Compiler (for 
MS DOS, PC DOS, and CP/M-86): 
$300 

Also available for programmers: 

Star-Edit, a full-featured 
programmer's text editor: $225.00 

Disk-Edit, an invaluable 
programmer's disk data editor: 
$100.00 

ft 
Japanese Distnbutor: ASR Corporation International, TBL Building, 7th Floor, 1-19·9 Tcranomon, SuperSoft, Inc., 1713 S. Neil St, 
Minato-Ku, Tok;<> 105, Japan Tel. 03-5025550. Telex 222-5650 ASRTYO J. P.O. Box 1628, Champaign, IL 61820 

"Ada is a trademark of the Department of Defense 

PC DOS is a tradem ark of International Business Machines. 

MS DOS is a trademark of Microsoft. 

CP/M-80 and CP/M -86 are trademarks of Digital Research, Inc. 
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BY BRUCE D'AMBROSIO 


EXPERT SYSTEMS~ 


MYTH OR REALITY? 


T
he Department of Defense has 
identified artificial intelligence 
(Al) as one of the I 0 most 

critical technologies to pursue in the 
remainder of this century. The 
Japanese have launched an ambitious 
fifth-generation computer project with 
Al's application. "expert systems:· as 
one of its cornerstone technologies. 
The British and the French have re
sponded with major national projects 
of their own. And the United States. 
currently the leader in this area. 
recently increased funding for basic 
research in Al. But what are expert 
systems. what is all the hoopla about. 
and is it justified? 

A SHORT HISTORY OF Al 
In the beginning there was the com
puter-and it was very difficult to pro
gram. Then John Backus et al. in-

Artificial intelligence 
is being applied 

ILLUSTRATED BY CHRIS SPOLLEN 

vented FORTRAN and the world of 
numeric programming was born. 
Shortly afterward. John McCarthy in
vented LISP and. with it. symbolic 
programming came into existence. In 
the same way that FORTRAN was an 
outgrowth of numerical analysis. LISP 
was basically an outgrowth of abstract 
mathematics. in particular Alonzo 
Church's lambda calculus. The result 
of this was that early users of LISP 
spent most of their time in search of 
those things that abstract mathemati
cians seem to love best-elegant and 
terse solutions to broad classes of 
problems. During the I 960s computer 
scientists developed a number of 
general problem-solving mechanisms. 
and in the late I 960s and early I 970s 
they tried to apply these mechanisms 
to "real" problems. For the most part. 
these attempts resulted in dismal 

failure. In fact. the results were so 
disappointing that one country. Great 
Britain. completely abandoned its AI 
research and development effort. 

What was the problem? Consider 
one particular case-that of determin
ing the molecular structure of a com
pund when given its chemical formula 
and other information. This can be 
formulated as a "generate and test" 
problem. The system consecutively 
generates each of the possible struc
tures the compound can have. based 
on its formula. It then tests the can
didate structures against the other 
evidence to determine which one is 
correct. This algorithm works fine for 
a compound with few possible struc
tures. However. the number of possi
ble structures for any compound of in
terest to a chemist runs into the 
millions. and all hope of ever finding 
a solution vanishes. even on the 
fastest computers. The solution to this 
problem is not faster computers. Add
ing a single atom to a compound can 
increase the number of possible struc
tures by a factor of hundreds. and 
computers are only getting faster by 
a factor of I 0 or so each decade. 

Researchers realized that what was 
needed was knowledge-enough in
formation to understand the subject 
at hand. ' 1f. instead of generating all 
possible structures. the program only 
generated those that were physically 
realizable. the number of candidate 
structures would drop from millions 
to thousands. It would then become 

(continued) 

Bruce D'Ambrosia (2156 Word St.. #4. 
Berkeley. CA 94 705) fias a B.S.E.E. and 
M.S. from tfie University of California at 
Berkeley and is still tfiere working toward fiis 
Pfi.D. He lists motorcycles as fiis hobby. 
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possible to test all candidates against a landmark Al system for elucidating 
the evidence to determine which chemical structure when chemical for
would be the correct one. This is the mula and mass spectrograph evi
approach that was taken in Dendral. dence are known. 

PERSONAL COMPUTERS 

AND EXPERT SYSTEMS 


M any people assume that A I and 
large computers are synony

mous. This is less true today than it was 
in the past. For expert systems in par
ticular. one of the promises is inexpen
sive distribution of expertise. 

Much of the expert-systems develop
ment now taking place follows a fairly 
standard model. First. a production
rule interpreter is written in LISP. then 
the actual rules for an expert system 
are written. This has two impacts on 
the development environment. First. 
LISP itself is usually interpreted. That 
means that the final production rules 
are interpreted by a program that is 
also executed interpretively. and things 
run slowly. For this reason Al re
searchers like fast central processing 
units. Also. even if the production-rule 

· interpreter is fairly small. the LISP in
terpreter must be in memory simulta
neously (as well as all of the produc
tion rules themselves). and most 
serious LISP systems require at least 
I megabyte of main memory to run 
well. lb my knowledge the only LISP 
systems available for computers with 
64K bytes (or smaller) of address space 
are toys. Recently. however. Gold Hill 
Computer announced a LISP imple
mentation for IBM PCs with memories 
of at least 2 56K bytes. While details 
about this system are still sketchy. this 
seems like it might be a product for 
building real systems. Still. interpreted 
LISP on a 5-MHz 8088 processor is 
almost useless because of its slowness. 
However. Gold Hill also says it will 
release a LISP compiler in the near 
future. and the system would then 
become a viable development tool. 

More useful. but also more expen
sive. are the major research LISP sys
tems that have been ported to several 
of the 68000-based UNIX systems cur
rently available. However. with ade
quate memory (2 megabytes) and a 
hard disk. these cost $15.000 and up. 

Another alternative is to abandon 

LISP. A major reason for building ex
pert systems in LISP is that writing in
terpreters · in it is easy. However. if 
you're more concerned with building 
rule-based systems than with experi
menting with rule interpreters. you 
should be able to implement a rule in
terpreter in a language that makes 
more modest demands on computer 
resources. Several research projects 
have been conducted in which the sys
tem was designed in a LISP-based en
vironment and then ported to either 
BASIC (Puff-a pulmonary diagnostic 
program developed by Stanford and 
UCSF) or FORTH (Delta/Cats-a loco
motive diagnostic program developed 
at General Electric research). Both sys
tems now run on a small PDP-I I and 
I have heard that Delta/Cats is being 
ported to an IBM PC. Also. rumor has 
it that IBM is developing an expert
system shell (rule interpreter and 
associated utilities) in Pascal for opera
tion on a variety of their computers. 
Tuking this approach. you should be 
able to develop a consultation-style ex
pert system on a computer with from 
I 28K bytes to 2 56K bytes of memory. 
Backward-chaining interpreters of the 
Mycin sort can be written so that their 
computation demands are also rather 
modest. In fact. consultation-style 
systems usually spend most of their 
time waiting for user input. rather than 
computing. 

Disk facilities are not crucial. since 
many expert systems load all data and 
rules into memory before they begin 
operation. Again. 512 K bytes to I 
megabyte of on-line storage should be 
adequate for both the rule interpreter 
and the text of several hundred rules. 
Most expert systems seem to require 
from 500 to 2000 rules. In fact. some 
of the new expert-systems producers 
have taken this approach. These start
up companies usually target IBM PCs 
as the hardware fortheir developed ex
pert systems. 

A second dominant theme in Al. 
"pattern-directed inference:· was de
veloped in the early 1970s. During 
this period. AI returned to its roots. 
so to speak. to pick up a technique 
for higher-level symbolic-program 
organization. This technique is alter
nately called pattern-directed in
ference or "production rules." Once 
the need for extensive domain
specific knowledge was recognized. 
pattern-directed inference seemed to 
provide an answer to the dual ques
tions of how to represent this knowl
edge inside the computer and how to 
use it. 

The twin themes. then. of extensive 
domain-specific knowledge and pat
tern-directed inference dominate ex
pert systems work today. 

KNOWLEDGE 
It is all very well to say that a system 
needs knowledge. but. by itself. this 
statement is of little use in system 
design. Specifically. it raises two ques
tions. First. what kinds of knowledge 
are needed? Second. how will this 
knowledge be used? In some sense. 
a house's furnace thermostat can be 
said to contain knowledge about 
heating houses. but no one would call 
it an expert system. At least three 
kinds of knowledge have been iden
tified as useful for symbolic problem 
solving. These are simple domain facts, 
relations between these facts, and 
metfiods for using these relations in 
problem solving. (Other systems-de
velopment-related questions are 
addressed in the text box "Personal 
Computers and Expert Systems" at 
left.) 

To make this taxonomy concrete, 
let's look at an example problem of 
determining where to invest some 
money. (A system that seriously ad
dresses this question is far beyond the 
scope of this article. The following 
only suggests how you might use 
expert-systems technology to address 
this problem. Do not judge it for its 
financial acumen.) To simplify the 
problem. consider only three alter
natives: a "safe" investment (e.g .. 
Treasury bills or certificates of 

(continued) 
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Windows With A View 
Toward The Future 

The Window 
Machine'" occupies 
only 12K! Written in 
tight, fast Assembler, 
it performs like a 
racing engine ... with 
more power than 
you'\\ probably ever 
need. Yet, it's an 
engine designed to fit 
in the vehicle of 
your choice .. . from a 
"stripped-down" 
128K IBM PC to a 
fully loaded AT. The 
programs you write 
today will run on 
the broadest range of 
machines possible ... 
now, and in the 
future. 

Windows Bigger 
Than Your Screen? 

Here's where the 
VS! part of our name 
fits in. VSI means 
Virtual Screen Inter
face. Behind each 

These aie 
coders' 
windows ... 
designed to be 
built into the 
programs you 
are writing. 
They can 
overlap, move 
anywhere on 
the screen, 
grow, shrink, 
vanish or blink 
They can be 
bordered in 
anything from 
asimple line to 
flashing 
asterisks ... or 
even no border 
at all. And 
you can have 
up to 255 of 
them at a time! 
Color or 
monochrome 

figured if you wanted ribbons and bows 
you could always add them yourself.] 

And by offering you the product our
selves, we were able to cut out all the 
middlemen and save you a tremendous 
amount of money. 

'•51The WindowV 1 Machzne'.. 

window, there's a ... of course!much bigger picture. 
V-SI defines virtual 
screens rather than just windows. The 
window itself shows whatever portion of 
its virtual screen you wish to exhibit at 
any given point in your program. Each 
screen can be up to 128 x 255 [columns x 
rows, or rows x columns]. And there are 
more than 100 screen primitives at your 
command. 

Multlllngual Windows 

You can order The Window Machine 
with the language interface of your choice: 
C, Pascal, Compiled Basic, Fortran, Cobol, 
or PL1. We've even recently completed 

an interface for Turbo Pascal*, so that 
now true, full-featured windowing can be 
utilized with this fine compiler. (Turbo's 
own built-in "windowing" procedure is 
extremely limited]. 

Windows That Won't Break You 

We decided to save you a lot of money. 
So, we left behind fancy binders, mono
grammed slip cases and plastic pre
sentation boxes. Instead, you'll find an 
extremely powerful tool and a 200 page 
manual written with an eye toward 
simplicity, clarity and completeness. (We 
*Turbo Pascal is a Trademark of Borland fnlernolionol 

AMBER SYSTEMS, INC. 1171 S. Saratoga-Sunnyvale Road, San Jose CA 95129 

Inquiry 18 

Th• Wiadow Machi"" 559.95 Shipping and handling included 
LANGUAGE INTERFACE: 

0 Lallite CORealia Cobol OMicrosoft Bask Compiler 0 Microsoft Fortran 
DPLI OMicrosoft Pascal OTurboPascal (full featured true windowingl 

COMPUTER-------------

Name----------------

Addrm --------------

City State_ZipCode ___ 

ri-Check OMoney Order OVISA DMaslerCard 0 American Express 

Card# Exp.Date ___ 
•coilirornia residenls: tax included.OrdHs oulside lhe USA: please add $5 
forshippinl! and handlinR. 

• AMBER SYSTEMS 
1171 S. Saratoga-Sunnyvale Road 
San lose.CA95129 

FOR DEALER INQUIRIES: CALL OUR 800 NUMBER 
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deposit). blue-chip stocks. and growth 
stocks. Simple facts in this domain will 
include the age of the investor. the 
amount to be invested. and the 
amount already in each of the three 
categories mentioned above. These 
are formalized in figure I. In addition. 
you will meet some simple relations 
between these facts to build your sys
tem. such as relations between the in
vestor's age and the desired amount 
of money in each category. Some rela
tions that might be in such a system 
are shown in figure 2. Finally. there is 
knowledge about how to solve prob
lems. given facts and relations. For 
your sample problem. at least two 
strategies are possible. You could ask 
the user for all applicable information 
and· use the known relations to 
deduce which investments are appro
priate. Or you could try to prove that 
each possible form of investment is the 
proper one and ask the user ques
tions as they come up in the course 

of the attempted proofs. 
The first technique is called forward 

reasoning. and the second is back
ward reasoning or "backward chain
ing:· A third possibility. often used in 
more complex problems. is a mixed 
strategy, in which both forward and 
backward reasoning are used where 
appropriate. For example. in attempt
ing a medical diagnosis. you might 
want to gather initial data first. then 
establish plausible hypotheses to ex
plain this data (forward reasoning 
from facts to conclusions). then 
predict unobserved symptoms (back
ward reasoning from conclusions to 
facts that would support them) and 
order tests to check for the presence 
of these unobserved symptoms (back~ 
ward reasoning again). and finally use 
the test results to confirm or rule out 
the hypothesized diagnosis (forward 
reasoning again). 

Now that you know what kinds of 
knowledge you need to solve the in-

age The client's age in years 

amount-to-invest Amount the client wishes to add to his investment portfolio 
safe-cash-amount Amount the client has already placed in "safe" investments (e.g., 

T-bills or CDs) 
blue-chip-amount Amount the client has already tied up in "blue-chip" investments 
growth-amount Amount the client has already invested in "growth stocks" 
safe-cash-target Target amount the client should have in "safe" investments 
blue-chip-target Target amount the client should have in "blue-chip" investments 
growth-target Target amount the client should have in "growth stocks" 
enough-safe The truth of the statement 'the client has enough cash in safe 

investments" 
enough-blue-chip The truth of the statement 'the client has enough cash in 

blue-chip investments" 

Figure I: Simple facts for the toy investment advisory. 

The client should have a reasonable amount of money in "safe"' investments 
before entering the stock market. 

The client should have a reasonable amount of money in blue-chip stocks 
before venturing into high-risk "growth" stocks. 

Age Amount in "safe" Amount in "blue-chip" 

< 30 $1000 $1000 
30 - 40 $3000 $3000 
40 - 50 $6000 $4000 
50 - 60 $9000 $8000 

> 60 $9000 $20000 

Figure 2: The informal statement of rules for the toy investment advisory. 
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vestment problem. you have to con
sider one additional factor. What 
would you like to accomplish with this 
knowledge? Initially. you want to use 
it to recommend an investment. but 
expert systems typically have addi
tional goals. Often. expert systems are 
expected to be able to use their 
knowledge to explain why questions 
are being asked and to justify conclu
sions once they are reached. They can 
do this because the relationships be
tween data items are represented ex
plicitly within the system as further 
data. rather than as procedures or 
pieces of code (e.g.. Pascal if state
ments). Usually, you should represent 
these relationships as rules. using a 

- technique called pattern-directed 
inference. 

PATTERN-DIRECTED INFERENCE 
Pattern-directed inference is actually 
a rather simple technique. The basic 
idea is that you can express knowl
edge. especially relational and 
methodological knowledge. as a set 
of "condition/action" pairs. That is. if 
you can prove the condition part of 
a pair. then you get to perform the ac
tion part. The condition is a simple 
conjunction of elementary queries; it 
can be thought of as the if part of an 
if...then statement. I hope that the 
word "query" will make you think of 
database queries. which are similar. 
That is. the condition need not be a 
simple test as in the usual 
programming-language if statement. 
Rather. the condition can be more 
general. as in database-query lan
guage. For example: 

IF 	 (safe-cash-amount > safe
cash-target) and (blue-chip
amount > blue-chip-target) 

THEN (invest growth-stocks 
amount-to-invest) 

One difference between this example 
and a standard programming-lan
guage if statement is that both the 
"safe-cash-amount" and "safe-cash
target" may be unknown when the 
rule is first tested. Additionally. there 
may be several rules that can make 
conclusions about "safe-cash-target:· 

(continued) 
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Toshiba's P1340 printer generates 
consistent, fully formed characters 
that rival the output of daisywheel 
printers. Pay close attention to 

the solid character outline and 

straight, seal lop-free vertical 

lines. And note the smoothness of 

round characters like "O". 

Now you can make a great impression for under 
a grand.TheToshiba P1340 3-in-One printer. 

Toshiba has been a pioneer in printer tech
nology and development. Where we have led, 
others can only follow. Our P1340 printer is an 
impressive example-the first 3-in-One printer for 
less than $1,000 that provides high-speed, letter
quality copy, high-resolution graphics and an 
advanced 24-pin dot matrix print head. And at 
only $995, the Toshiba P1340 is priced well within 
your reach. 

Perfect impressions. Our unique high
density 24-pin dot matrix print head gives you 
sharp, clean results from any of the P1340's three 
resident typefaces. With its 8-mil print wire and 
overlapping dot pattern, you get letter-quality 
daisy wheel sharpness and definition-at dot 
matrix speed. 

!!!:!!!!!:!!!~ ' 
~~.,,____---~· 

sive 3-in-One printer. At only $995, it's 

Impressive speed. You won't have to 
give up speed for letter-quality results. 
Becausetre 1oshiba P1340 gives you 
the best of both. At 54 cps, you get 
letter-quality copy at better than also a great buy. For more informa

tion call 1-800-457-7777, Operator 32.twice normal letter-quality speed. 
And even faster draft copy at 144 

SPRINT 5 isa tradema1k at Oume Corp. IBM PC 1s a trademark of International 
Business Mach11es Mac1n1osh 1s a trademark of Apple Computer Inc.cps. 

In Touch with Tomorrow 

TOSHIBA 

TOSHIBA AMERICA. INC.. Information Systems Division 
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An impressive eye for detail. The 
Toshiba P1340 doesn't just give you high 
speed, letter-quality type.At 180x180 dots per 
square inch, it also gives you high-resolution 
graphics that lead the industry. 

Impressive versatility. The P1340 is 
versatile enough to give you your choice of three 
different resident typefaces. With bold type, 
underscores, super- and subscripts. And 
a wide range of condensed printing, line and 
proportional spacing choices. 

And since it features Oume SPRINT 5™ 
emulation and choice of parallel or serial inter
face, the Toshiba P1340 3-in-One™ printer can 
work with an impressive number of word pro
cessing programs. And almost every micro
computer, including IBM PC® and Macintosh.™ 

Impressive price. The Toshiba 
P1340 printer. It's more than an impres



EXPERT SYSTEMS 


After you encode knowledge as a 
condition statement. the next step is 
to use it. The most common way to 
do this is to check each rule in turn 
until you find one whose condition 
part is satisfied. Then the action part 
of that rule is executed. and the cy
cle starts over. An alternative is to find 
all rules whose condition parts are 
satisfied before you execute any of 
their action parts. When execution 
begins. you choose a starting point by 
using a "conflict resolution" strategy. 
In either case. a production-rule inter
preter must implement a two-part 
"recognize/act" cycle. The production
rule interpreter must first recognize 
which rules apply and then act (i.e.. 
apply the relevant rule or rules). Al 
programmers have implemented 
many variations of this scheme. but 
you have to remember that this style 
of execution couples the rules loose
ly. In other words. it generally does 
not matter where you insert a rule in 
a production system. If you want to 
handle a new condition. you simply 
insert the appropriate rule. thus ex
panding system capability as in figure 
3. This is in marked contrast to the 
usual "rat's nest" of if statements in 
a typical program. Normal if state
ments can be hard to update because 
their control information (that is. when 
they should be used) often is repre

sented implicitly by each statement's 
location. 

A variation of this scheme was used 
in Mycin. a medical diagnostic pro
gram developed at Stanford. Mycin 
has a built-in back-chaining rule inter
preter. That is. if the needed values 
are unknown when Mycin evaluates 
the condition part of a rule. it at
tempts to establish them. Mycin does 
this by looking for rules that make 
some assertion in their action parts 
about the unknown values in the con
dition part of the original rule. Then 
it looks to see if these rules are ex
ecutable. This might. of course. result 
in back-chaining to yet another level. 
Consider the following example. Sup
pose you want to show that blue-chip 
stocks are the appropriate investment 
for someone. You might have a rule . 
th3.t says: If the amount already in
vested in safe Treasury-note-type in
struments is greater than the safe
investment-target amount. take some 
of that money out of those instru
ments and put it into blue-chip stocks. 
Through backward chaining. the sys
tem looks for rules that will first 
establish the safe-amount-invested. 
and then the safe-investment-target 
amount. There are no rules that draw 
any conclusions about the safe
amount-invested. so the system sim
ply asks how much is tied up in "safe" 

IF (enough-safe = TRUE) AND (enough-blue-chip = TRUE)· 

THEN (invest-growth (amount-to-invest)) 


IF (safe-cash-amount ~ safe-cash-target 

THEN (enough-safe TRUE) 


IF (age< 30) 

THEN (safe-cash-target $1000) 


IF (age ~ 30) AND (age <40) 

THEN (safe-cash-target $3000) 


IF (age ~ 40) AND (age <50) 

THEN (safe-cash-target $6000) 


IF (age~ 50) 

THEN (safe-cash-target $9000) 


IF (client-in-rush = TRUE) 

THEN (enough-safe TRUE) 


Figure 3: Tfie formal statement of some of tfie rules for tfie toy investment advisory. 
Note tfie last rule. This is an example of flow new rules can be easily added to modify 
tfie performance of a rule-based system after tfie system fias been constructed. 

investments. However. there is a rule 
that makes an assertion about the 
safe-investment-target. In turn. it re
quires information about the client's 
age. Since there are no rules that 
make any conclusions regarding the 
client's age. the system must again ask 
for this information. 

Once you implement a domain-in
dependent interpreter of this type, 
you can quickly build any number of 
such "consultation" systems. However. 
the system is rigid in the sense that 
its third kind of knowledge. that of 
how to use the rules to solve prob
lems. is hard-wired. And because it's 
hard-wired. you can't build a more 
sophisticated forward- and backward
reasoning problem solver using a 
Mycin-style rule interpreter since 
there is no way to make it deviate 
from its built-in control strategy. 

By examining its recursion stack. the 
rule interpreter can answer some 
questions the client might pose at this 
point. For example. if the client wants 
to know why the expert-system pro
gram is asking a particular question. 
the interpreter can answer by listing 
its "goals:· The system asks the client's 
age to determine his "safe-investment
target" and attempts to determine his 
"safe-investment-target" to recom
mend an amount to invest in blue
chip stocks. 

If the production-rule interpreter 
notes which rules were applied dur
ing the consultation. it can "justify" its 
recommendation by citing the rules it 
used to arrive at its conclusions. If the 
client asks why the system recom
mends he invest $ 5000 in blue-chip 
stocks. the system can respond: "Rule 
xx says that if your safe-investment
amount is greater than your safe
investment-target and your blue-chip
amount is less than your blue-chip
target. then you should invest X% of 
your net worth in stocks:· This facility 
is especially important in systems 
designed to advise professional peo
ple. who don't often follow advice 
blindly. This brings up the final point: 
rule-based inference seems to be a 
natural way to express many kinds of 
knowledge. especially knowledge that 

(continued) 
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BASF QUALi METRIC™ FLEXYDISKS® 

BUILT FOR ETERNITY-WARRANTED FOR A LIFETIME. 

BASF Qualimetric FlexyDisks® offer 
you more ... an extraordinary new 
lifetime warranty.* The BASF Quali
metric standard is a dramatic new 
international standard of quality in 
magnetic media ... insurance that 
your most vital information wi/I be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con
tinuing BASF commitment to perfec
tion ... a process which begins with 
materials selection and inspection, 
and continues through coating, pol
ishing, lubricating, testing, and 
100% error-free certification. Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur
ing optimum media-to-head align
ment. The result is a lifetime of 
outstanding performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800-343
4600 for the name of your nearest 
supplier. · 
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SWITCH 

TO PRODUCTIVITY 

IN YOUR PC SYSTEM 


WITH FACTORY DIRECT PRICES 

5.8"x3.8"x 1" 
Push-To-Select Switch 

Data Switch-Serial (DSS) 
For RS232 applicationss4200* (CCITTV24). Permits 

switching between any two serial devices. 
Data transparent. Commonly called an 
AB Switch. 

MODEM 
PRINTER 
Pl.OTIER 

S£/!llll NE'TWO/IK 
TERMINAL 
CRT 

Data Switch-Parallel (DSP) 
Centronics-compatibles4900* switch for parallel 

interface with Printers or Plouers. Switch 
instantly from letter-quality to dot matrix at 
the touch of a buuon. 

PRINTER 

PRINTER 

X Switch-Serial (XSS) 
Two serial computers s5500* can now share 2 serial 

devices. RS232 applications. 

MODEM 

PLO TIER 
lERMINAL 

t---f"-"'t----t ~~RK 

1---lc'------t PRJIVTER 

X Switch-Parallel (XSP) 
Two computers share S6900* two parallel printers 
or plotters. 

Cable Connector Adapter 
S lSOeaOch* 2s PIN RS232-Male to Male 

Male to Fema1e 
Female to Female 

"Shopped freight coHect. Add 13.00per product for post -paid 

delivery. Checks. Visa and MasterCard accepted. Ouanrny 

discourns avail. AZ. Res. add 7%. 

-·=- .= ====-=-= ==-=-=-;; e:: 2-= i: ~~= . 
"The Interface Company'' 

534 North Stone Ave. Tucson. Arizona 85705 
To order by phone call: 

( 602 J623-5716 
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EXPERT SYSTEMS 


experts use to solve many kinds of dif
ficult problems. 

PUTTING THE PIECES 
TOGETHER 
You now have three kinds of knowl
edge and a pattern-directed inference 
system for using this knowledge to 
solve problems. What can you expect 
from them? 

Expert systems are best at solving 
data-interpretation problems. such as 
inferring situation descriptions from 
sensor data. HASP/SIAP. for example. 
is a system that can infer the locations 
and types of ships traveling in the 
Pacific Ocean from data transmitted 
by a network of submerged acoustic 
sensors. Other successful Al systems 
include the Mycin medical diagnostic 
system. the Delta/Cats mechanical 
diagnostic system. the RI design 
system for configuring objects under 
constraints (the RI system configures 
VAX orders for Digital Equipment 
Corporation). and the Molgen system 
for planning experiments in molecular 
genetics. A key aspect of expert
systems technology is that its 
production-rule formalism permits ex
pression of knowledge in a form close 
to the way an expert uses it. There
fore. systems can be built by inter
viewing relevant experts and directly 
coding their problem-solving knowl
edge into rules. Such systems provide 
expert-level performance by giving us 
an automated copy of human exper
tise. This is the reason for much of the 
current excitement about expert 
systems. The technology promises to 
be an inexpensive way to widely 
distribute human expertise. 

In such a short article I can't discuss 
all of the issues involved in designing 
expert systems. In particular. I 
neglected the topic of uncertainty. 
Many of the rules elicited from ex
perts will follow the form "a and b 
together often imply c:· and the data 
available for problem solving is often 
either unreliable or vague. Many ex
pert systems have built-in facilities for 
dealing with uncertain information. 
These may include an ability for a 
"degree of belief" about various facts 
(e.g .. medical diagnosis) or the ability 

to make an assumption and later 
retract it if it leads to undesirable 
results (as in a planning system\. 

Successful as expert systems have 
been. several major problems limit 
their applicability. First. the tech
nology described here has no way of 
recognizing when a problem is out
side its domain of expertise. If you 
present Mycin with a broken arm. it 
may not only fail to recommend a 
cast. but it might not even recognize 
that this patient's ailment is beyond 
its scope. Connected with this is the 
liability that Mycin has no indepen
dent way to check that its conclusions 
are reasonable. Also. the "explana
tions" that expert systems can give 
are shallow and do not really address 
fundamental issues. For example. in 
our toy investment advisory. you can't 
ask why a person under 30 should 
have $1000 in "safe" investments. The 
system does not know why. it only 
knows the fact. And perhaps a major 
failing of all current expert systems is 
that they can't learn from experience. 
We can accept that human experts 
sometimes make mistakes; however. 
we can generally expect a person to 
learn from that error and not repeat it. 

Despite these failings. all of which 
are being researched. the current 
generation of expert systems offers a 
higher level of performance than 
more traditional programming tech
niques. You can expect to see their in
creasing use in more and more situa
tions where expert advice is widely 
needed and in short supply. So far. 
this has already happened in the field 
of finance. Deregulation has expand
ed the number of financial services 
beyond the number of knowledge
able financial advisors. As a result. 
several companies are pursuing the 
possibility of using expert systems to 
distribute their financial advice. • 
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Ampere Computer 


The Ampere Computer Model WS-1 
represents the best of a new breed of 
personal computers. Designed by a 
free-thinking innovative team, it combines 
the flexibility of state of the art technology 
with the power of the most robust APL 
interpreter available on the market today. 

• 	 Battery operation • 8 MHz 68000 CPU 
• 	 64K-512K bytes RAM e 128K bytes ROM 
• 	 25 X 80 character LCD • Bit-mapped Graphics 
• 	 Multiple Windowing • Multi-job, Multi-task OS 

for powerful networking 
• 	 Coherent DB-WP-CALC-Graphic 
• 	 Intelligent Phone Function 
• 	 Voice/Data Storage Microcassette 

ampere 

For Distributorship information and product detai ls, please contact: 


Ampere, Inc., Asa hi Bldg. , 5-20, 7-chome Nishi-Shinjuku, Shinjuku-ku, Tokyo, Japa n 

Phone: 03-365-0825, Telefax 03-365-0999, Telex 133101 AM PE RE 


IP Sharp Mai l Box Code: AMP (Group Code APLWS) 
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And we can prove it. 

We put our 1200 bps modem to the critical 
test. We stacked it up against Hayes, one of 
the "smart" modems. 

The Perfonnance 
. Hundreds of phone calls were carefully moni
tored, analyzed, and verified by telecommu
nications engineers. After exhaustive testing, 
the results were conclusive: when line quality 
was good, our modem was one and a half 
times more accurate than Hayes. When line 
quality was bad, however, our modem was 
up to ten times more accurate. And when line 
quality was really bad, their error rate shot up 
to as much as 100 times ours! The errors 
ranged from misspelled words to incorrect 
numbers. The implications for modern busi
ness are understandably serious. 

The Reliability 
Then we went inside and did a component 
count. The final score: Hayes 252, us 155. 
This can be viewed two ways: Either Hayes 
has a 60% better chance of developing part 
failure, or our modem has a 60% better 
chance of delivering higher reliability. 

Eliminating operator risk is as important to 
us as eliminating errors. With our modem 
there's virtually no risk of electrical damage 
because there are no internal switches to 
deal with. General DataComm modems auto
matically select all call parameters. 

The Company 
The General DataComm intelligent modem is 
the newest product of a company that has 
been designing data communication systems 
for 15 years. A company whose customer list 
is a "Who's Who" of international business . 
Most of the Bell operating companies, and 
other telephone companies in the U.S. and 
Canada. Major banks. Brokerage firms. And 
many of the Fortune "500." 

We build multiplexers, modems, local area 
and digital network products, and the most 
complete networking systems on the market. 
Now we're applying the technology that won 
the respect of big business and Bell to the 
personal computer market. With a line of 300 
and 1200 bps modems and our own com
munications software. 

The General DataComm modem. We put it 
to the critical test. Now it's ready for the ulti
mate test. Yours. To find the dealer nearest 
you, contact the Personal Computer Products 
Dept., (203) 574-1118. General DataComm, 
Middlebury, CT 06762-1299. 
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REVIEWER'S NOTEBOOK 

b!I Rich Mallo!! ................ . ... 289 

THE HP 110 PORTABLE COMPUTER 

blj Mark Haas . ., . . . . . . . . . . . . . . . . . . 290 

GIFFORD'S MP/M 8-16 

b!I Charles H. Strom . . .............. 305 

LOTUS'S SYMPHONY 

b!! Dicfl Pountain ......... . . ... . .... 317 

MAGICPRINT 

b!J Alan R. Miller . ................. 329 

THE HEWLETT-PACKARD 

THINK)ET PRINTER 

blj Maril Haas . . . . . . . . . . . . . . . . . . . . 3 3 7 

THE Tl OMNI 800/MODEL 855 PRINTER 

blj Mark Haas .................... 345 

REVIEW FEEDBACK ....••...••...... 353 

THERE'S A CERTAIN understandable fascination wi.th the idea of a computer 
small enough to go with you anywhere yet powerful enough to handle your 
work without forcing you to make excuses. We're not exactly up to our chins. 
or laps. in these briefcase-size machines. but enough are now coming out 
so that we can see they're being regarded as useful devices rather than 
curiosities. The HP 110. reviewed this month by Mark Haas. fills the descrip
tion of briefcase-size (13 by 10 by 2% inches. 9 pounds) . As to whether it's 
a tool or just a conversation piece. Mark's review provides an answer. 

Our second review details the other end of the fashion spectrum. S-100 
systems are far from new but have shown a resiliency that belies the occa
sional news of their demise. As evidence. Charles Strom presents Gifford's 
MP/M 8-16. developed from CompuPro hardware and Gifford's operating 
system. with a variety of disk controllers and other options. The Gifford MP/M 
8-16 won't be joining you in the coach section of the airplane. but there's an 
interesting story here. told by an informed user. 

We previewed LDtus·s Symphony back in July when those cryptic television 
commercials first appeared. At the time we promised we'd come back to it 
after giving it a more thorough going-over. Dick Pountain. BYTE's U.K. editor. 
fulfills our promise. pointing out some of the differences between its rumored 
attributes and reality. If you're at all interested in integrated software. this is 
an article you should read. 

For readers looking for a way to create finished documents with a profes
sional. typeset appearance. Alan Miller has reviewed MagicPrint from Com
puter EdilYpe Systems. A print processor rather than a word processor. Magic
Print has specific applications and specific limitations you should be aware 
of before you buy. 

The subject of printing is taken up from another angle in Mark Haas's review 
of the HP ThinkJet printer. Mark reports on its pluses and minuses and gives 
close inspection to some of its more curious aspects. 

Finally. we called on Mr. Haas again to give us a review of the Tl Omni 
800/Model 85 5 printer. This unit has plug-in ROM cartridges that carry the 
different fonts and can give you more variety in document preparation. A nice 
idea. but how well does it deliver? Mark gives you a pretty good idea. 

-Glenn Hartwig, Technical E.ditor. Reviews 
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Why buy 
''ADDITIONAL EXPENSIVE PC'S'' 
just to get additional usersI 
Kimtron is the only one that enables you to 
expand your IBM PC. XT. AT or the other PC 
compatibles to Multi-Tasking and Multi-User 
system at a fraction of the cost of additional PC's. 
Only Kimtron can display the screen exactly as 
your PC monochrome monitor. even for software 
like Lotus 1-2-3 or Word Star. Plus only Kimtron 
provides an IBM PC keyboard look-alike. 

Operators will not only think and feel the KT-7/PC 
as if they're using IBM PC. but the KT-7/PC 

provides many more useful features such as tilt. 
swivel and height adjustment of monitor. 
optional amber screen. a dedicated serial 
printer port for each user at no extra cost and 
optional 14 inch screen. 

In addition. the KT-7 /PC is designed for flexibility 
so that it can also be used as an industry 
compatible ASCII terminal. 

I 

Kimtron. a 5-year technology leader - we're going places and want you 2225 -I Marlin Avenue 
- Sonia Clara. CA 95050to join the Kimtron family ot satisfied users. For more information about our 

-- 408-727-1510 TWX 910-338-0237
KT-7/PC and your other terminal needs. call the Kimtron Corporation. 

(408) 727-1510 
NOTE, IBM PC. XT. and AT. Lotus 1-2-3. and Word Star are trade marks of IBM Corporation. Lotus _--l::Cimtron-_ ~ 
Development Corp .. and MicroPro International Corp. 
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T he PFS Series of software from 
Software Publishing ( 1901 Land

ings Dr.. Mountain View. CA 9404 3) 
has been popular for quite some time. 
All the entries in this series [pfs :File. 
pfs: Report. pfs:Graph. and pfs:Write) 
are relatively inexpensive and easy to 
use. Though they are not extremely 
powerful. they represent one of the 
best software values on the market 
IBM used them as the basis for their 
Assistant series of software. 

The only gap in this series was the 
absence of a spreadsheet program. 
and now that gap has been filled by 
pfs:Plan. This spreadsheet program 
was designed with some minor devia
tions from the Visi-Multi-1-2-3 school 
of thought. The titles for each column 
and row are always present on the 
screen no matter where you are in the 
sheet. Formulas appear in the margin 
of each row or column. This is helpful. 
but writing formulas for individual 
cells can get pretty complex. Also. 
pfs:Plan recalculates at about half the 
speed of Multiplan on the IBM Per
sonal Computer (PC). This program 
seems well suited to shorter. simpler 
spreadsheet models and seems to in
tegrate well with pfs:File databases. It 
will not replace Multip!an as the cur
rent spreadsheet of record. but at a 
list price of $140. it seems to be a fair
ly good bargain. especially if you 
already have one of the other PFS 
packages. 

I was really looking forward to the 
new Commodore Plus 4 from Com
modore International (1200 Wilson 
Dr.. West Chester. PA 19380). Com
puters from Commodore have tended 
to be somewhat erratic. but the best
selling Commodore 64 is. despite its 
flaws. one of the best bargains in the 
industry. And now that it is so 
popular. it has become the benefi
ciary of some pretty good software. 
I was hoping the Commodore people 

would allow the new Plus 4 to take ad
vantage of this huge software base 
and would add built-in software that 
would be comparable to the excellent 
third-party software that is available. 

Unfortunately. this is not the case. 
The $300 Plus 4 is only slightly com
patible with the 64. and the software 
that is included with the machine is 
just a tiny bit better than bad. For ex
ample. the maximum length of a 
document in the word processor is 99 
lines of 77 characters each. (Just the 
right length for a complaint letter to 
a computer manufacturer.) Another 
thing. in order to insert a character. 
you first have to insert a space and 
then write over the space with the 
character. The spreadsheet and data
base programs are similarly under
powered and hard to use. This ma
chine should have been called. not 
the Plus 4. but the Minus 60. A Com
modore 64 with Multiplan from Hes
Ware (150 North Hill Dr.. Brisbane. CA 
94005). a word processor such as 
WriteNow! from Cardco Inc. (313 
Mathewson. Wichita. KS 67214) or 
SkiWriter II from Prentice-Hall Home 
Software (POB 819. Englewood Cliffs. 
NJ 07632). and some public-domain 
database programs (from Com
puServe) would cost less and would 
vastly outperform this machine. We'll 
cover this in more detail later. 

Telecommunications seems to have 
become one of the more popular 
reasons for buying a microcomputer. 
Indeed. modems are outselling most 
other computer peripherals. The 
problem is that most of the databases 
accessible to personal computers 
haven't changed since the days when 
mainframes ruled the computer 
world. The emphasis on user friendli
ness. a prime component of any per
sonal computer product. seems to 
have completely bypassed these large 
and potentially intriguing databases. 

To help us out. the Business Com
puter Network (BCN) (POB 37. Tech
nical Research Park. Riverton. WY 
82 50 I) has given us SuperScout. a 
combination database gateway and 
communications software package. 
When you sign on to SuperScout. you 
are automatically signed on to about 
I 0 databases at the same time. The 
most important of these is Compu
Serve. but Dialog and NewsNet are 
also there. BCN handles all the initia
tion costs for these services and even 
provides you with a free communica
tions software package. Th is software 
package presents you with a menu of 
all of the databases available. calls the 
selected database. · and takes you 
through the log-on procedures. This 
software will also automatically up
date itself as more databases are 
added. BCN charges you 2 5 cents 
over the cost of each database access. 
with a $5.00 minimum charge each 
month. 

One problem with SuperScout is 
that it is so automatic. you are not 
sure what it is doing. It seems to take 
over your computer and to start mak
ing mysterious phone calls without 
asking permission. As you watch your 
modem lights go on and off. you 
wonder who SuperScout is calling and 
what devious schemes it is planning 
with other computer systems. 
Another problem is that you do not 
get the original manuals for each 
database. You get BCN 's version. 
which is adequate but not compre
hensive. However. you do get a nice 
glossy monthly update from BCN ex
plaining the changes in each data
base. 

A well-mannered program should 
never use your phone without asking. 
SuperScout is certainly user friendly, 
but I wish it were more "user 
courteous." 

-Rid1 Mallo y, Product-Review Editor 
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I n many ways more powerful than 
popular desktop computers. the HP 
110 (see photo I) combines an impres

sive array of hardware and software com
ponents in a compact. truly portable 
machine. Although its price might surprise 
you at first. a closer look reveals a computer 
with true desktop capability and perfor
mance well worth its cost for those who 
need the power. 

The HP 110 measures 13 inches wide. I 0 
inches deep, and 2 % inches high when 
closed. and weighs in at nine pounds. It 
contains an 80C86 microprocessor. the 
CMOS (complementary metal-oxide semi
conductor) version of the 8086, with a clock 
rate of 5. 3 3 MHz-about 12 percent faster 
than that of an IBM or Compaq personal 
computer. Memory consists of 272K bytes 
of CMOS static RAM (random-access read/ 
write memory) and 384K bytes of ROM 
(read-only memory). The ROM contains a 
full complement of software ranging from 
Lotus 1-2-3 to a set of preliminary diag
nostic programs. A disk supplied with the 
HP 110 contains some MS-DOS utilities. the 
Lotus tutorial. and more extensive diag
nostic programs. The HP 110 also contains 
a 300 bit-per-second (bps) modem. a clock/ 
calendar. an RS-232C port. and a Hewlett
Packard Interface Loop (HPIL) port. The 
cover over the keyboard flips up to reveal 
an 80-column by 12- or 16-line liquid-crystal 
display (LCD). 

The LCD tilts up and you can vary the dis
play angle for optimum viewing. You can 
control the contrast from the keyboard. 
Comprising an array of 480 by 128 pixels. 
the LCD can display text as well as graphics. 
The LCD is actually a 16-line window into 
a larger display area. For example. when 
using the terminal-emulation software built 
into the HP 110, you can move the window 
through a 48-line display. You can move for
ward and backward a screen at a time by 
using the Prev and Next keys. Hewlett
Packard is about to release a version of 
Microsoft's GW-BASIC that will allow greater 

access to the display's graphics capabilities 
(it should be available as you read this 
review). 

The keyboard (photo 2) has a nice feel to 
it. slightly stiffer than the landy Model IOO's 
keyboard. but otherwise far superior. It has 
sculpted keytops and virtually no wobble 
in the keys. I think it will stand up to a lot 
of pounding. The 76 keys are arranged into 
six groups according to function: alphanu
meric keys. display-control keys. edit keys. 
function keys. function-control keys. and 
terminal-control keys. 

The computer is powered by a 6-volt. 2.5
ampere-hour sealed lead-acid battery good 
for up to 16 hours of operation on a single 
charge. The charge remaining in the battery 
is indicated in a window on the main PAM 
screen (described below). A recharger plugs 
into the back of the HP 110. It provides a 
9 5 percent charge after being connected for 
12 hours if the unit is off. or 20 hours if the 
unit is on. Should the battery charge fall 
below a predetermined level. a low-battery 
indicator will appear in the lower left cor
ner of the screen and reappear every eight 
minutes as long as the battery is low. At this 
point you have enough juice for about one 
and a half to two hours. If you let the charge 
drop further. the HP 110 halts all normal 
operations. The clock and the memory are 
preserved. however. for one week to one 
month. 

LIVING WITH PAM 
Like the larger desktop HP 150. the HP 110 
comes with an operating system named 
PAM (Personal Applications Manager). PAM 
is a software utility designed to insulate the 
user from the nasty operating system. When 
I reported my impressions of PAM as im
plemented on the HP 150 (November 1984 
BYTE. page 262). I was less than en
thusiastic about it. When I first turned the 
HP 110 on. there was the now-familiar PAM 
main screen (see photo 3) showing me what 
applications I could start and what functions 
I could perform. as well as providing me 



with some system statistics. 
I grew to like PAM on the HP 110, though 

it took me some time to figure out why. I 
decided that PAM was successful on this 
machine because it was fast and less 
cumbersome to use than on the HP 150. 
Also. the system overhead for PAM is low. 
As it turns out. all these improvements can 
be explained by one factor: software in 
ROM. 

Having software in ROM is like having a 
hard disk. Well. maybe a read·only hard 
disk. It Is fast. nonvolatile (unerasable). and 
always there. You are not burdened with 
over IOOK bytes of system files on every 
floppy disk. You don't have to search for the 
floppy that contains MS·DOS installed as an 
application if you want to venture into the 
operating system. You don't have to go 
through cumbersome Installation pro· 
cedures for every new application. 

PAM on the HP 110 also has some nice 
new features. You can schedule alarms
either message alarms to remind you of 
meetings and birthdays or program alarms 
that tell the HP 11 o to run a program or 
batch file. This is all controlled by a file you 
create called PAM.ALM. Each line of this file 
controls one alarm and contains the date 
and time for it. It also contains either a 
message to remind you of something or a 
command as you would enter it at the MS· 
DOS prompt. 

PAM.ALM is easily updated using the 
built-in MemoMaker word processor. The 
only other requirement is that the alarm en· 
tries in the file be in chronological order. 
The file length is limited only by memory, 
and you can schedule alarms months (even 
years) in advance or as rapidly as one 
minute apart. 

If you happen to be in another application 
when an alarm goes off, you will hear a 
warbling tone signaling you to retrieve your 
message. You must return to PAM to see the 
messal6e or have another program execute. 
If the computer is off. the alarm will turn 
it on. Up to eight message alarms will be 

stored if you' re not around to answer them 
or are too busy with another application, 
but only the first program alarm will be re· 
tained if it goes unanswered. 

I used this feature quite a bit. mostly as 
a message alarm. and liked it very much. 
It reminded me of meetings and phone calls 
to make, and told me when to go home. It 
did seem to have one small bug, though. 
Sometimes after I returned to PAM from 
answering an alarm. the next application I 
tried to run would abort and I'd be returned 
to PAM. After that everything worked fine. 
it seemed to happen only when I stopped 
the alarm by pressing a key instead of let· 
ting the alarm run its course (about Io to 
I 5 seconds). 

PAM has another special file it looks for 
called AUTOANSR.BAT. If the HP 110 is con· 
nected to the phone line and the phone 
rings, you will hear a low tone. if you are 
in PAM or the file manager and the AUTO· 

(continued) 

Photo I: Tl1e HP 110 Portable Computer. 
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AN SR.BAT file exists. PAM will execute 
it. I did not test this feature. 

Finally, Installing new applications In 
PAM has been greatly simplified. It Is 
·necessary to add only two lines to a 
file you create called PAM~MNU. The 
flrst line Is the label that will appear 
In the box In PAM's main screen. The 
second Is the actual command line. 
You do not need to. list every file In· 
valved or the total size of all the files 
as with PAM on the HP I 50. If you are 
using external disk drives. you simply 
create a PAM.MNU file on each disk. 
It's a very small file, typically occupy· 
ing less than 512 bytes. 

One thing missing from this version 
of PAM is the Browse function of the 
file manager that lets you look at the 
contents of a file. I do miss that. but 
ROM space was at a premium accord· 
Ing to Hewlett-Packard. 

OTHER ROM SOFTWARE 
Besides PAM and MS·DOS. HP has in· 
eluded a complete set of what have 
become known as productivity tools: 
a spreadsheet. database, graphics 
program. word processor. and com· 
munlcatlons package. 

Probably the single most unique 
feature of the HP 110 ls Lotus 1·2·3 
In ROM. This program alone will like· 
ly account for more HP 110 sales than 
any other single feature. This ls a full 
version IA of Lotus 1·2·3: nothing has 
been left out. 1\vo utilities. Prlntgraph 
and Translate. and the tutorial are con· 
talned on an external floppy disk. 

Lotus 1·2·3 loads with blinding 
speed. Less than three seconds after 
selecting this application from the 
PAM screen, you are ready to start. 
Worksheets load equally quickly, as 
the benchmark results indicate. 

Recalculation ls almost lnstan· 
taneous. due In part to the efficiency 
of the 80C86 processor. which scores 
extremely well in the BASIC single· 
precision and Sieve benchmarks. 
Graphics on the LCD are perfectly 
presentable, although the pie charts 
would more aptly be called egg 
charts. It appears that the graphics 
routines for drawing circles still expect 
the normal CRT (cathode-ray tube) 
aspect ratio where it takes fewer dots 
to draw a line of any given length ver· 
tlcally than horizontally. On the HP 
I !O's display, the aspect ratio Is I to 

Photo 2: The keyboard of the HP 110. 
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I. and no compensation Is necessary. 
MemoMaker Is HP's word pro· 

cessor. It is easy to use and works 
well. but it is somewhat limited in 
function. For Instance. It does not 
have a Search and Replace function. 
It is a "what you see is what you get" 
word processor that HP describes In 
Its manual as "for people who need 
to write although their primary oc· 
cupatlon Is not writing:· I don't think 
that's entirely true: HP might be short· 
changing Itself. 

MemoMaker Is perfectly adequate 
for preparing first drafts of manu· 
scripts and performing light editing on 
them. For more extensive editing after 
the first draft Is down, you would need 
a more powerful word processor. This 
could always be done on a desktop 
with a larger display or with the ver· 
sion of WordStar for the HP 110. I 
didn't spend too much time with 
MemoMaker. preferring to try out a 
prerelease version of WordStar in· 
stead. But I did find MemoMaker use· 
ful for creating system files such as 
PAM.ALM and Installing new applica· 
tlons Into PAM. 

MemoMaker Is described by HP as 
having WordStar-compatible flies. 
However, later in the documentation 
HP admits to compatibility with Word· 
Star document files "to a limited 
degree." In my opinion, the degree is 
very limited. The only features Memo· 
Maker preserves are Control·B and 
Control·S used for boldface and 
underline, respectively. Soft carriage 
returns and hyphens are not pre· 
served, and all other control codes 
are stripped. This won't pose much of 
a problem for someone preparing a 
manuscript but would be an obstacle 
to anyone preparing a flnished· 
looking document. 

THE PORTABLE AS TERMINAL 
Because of Its limited storage capacl· 
ty, a portable computer needs some 
mechanism to move Informatlon Into 
and out of itself. The HP 110 provides 
two avenues for moving data: the 
Hewlett-Packard Interface Loop (HPILJ 
described below and a terminal· 
emulation program called Terminal. 

(continued) 
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Name 
HP 110, aka The Portable 

Manufacturer 
Hewlett-Packard Co. 
3000 Hanover St. 
Palo Alto, CA 943.04 
(408) 257-7000 

Components 
Size: 13 inches wide, 10 
inches deep, 2% inches high 
when closed (33 by 25 by 7.3 
cm) 
Weight: 9 pounds (4.1 kg) 
Processor: 80C86 

Memory 
272K bytes of CMOS static 
RAM, 384K bytes ROM 

Display 
480- by 128-pixel liquid-crystal 
display, dot addressable, 
formatted as either 12 or 16 
lines high and 80 characters 
wide 

Keyboard 
Full size, 76 keys with 
sculpted keytops 

Storage 
RAM can be partitioned to 
provide from 44K to 176 K 
bytes of electronic disk, ROM 
treated as read-only electronic 
disk 

Expansion 
One RS-232C port, one HPIL 
port, built-in 300-bps direct
connect modem 

Software 
Personal Applications 
Manager (PAM), Lotus 1-2-3, 
MemoMaker, Terminal, 
MS-DOS 2.11, HP Link, 
Diagnostics 

Price 
HP 110 with case: $2995 
Optional HP 9114 disk 

drive: $795 
Optional Desktop Link: $150 

0 200 400 
MEMORY SIZE (K BYTES) DISK STORAGE ( K BYTES l 

800 1000 0 400 800 1200 1600 2000 

*OPTIONAL 

BUNDLED SOFTWARE PACKAGES PRICE ($ 1000) 
0 2 4 6 10 0 2 

m::%:d IBM PC ~APPLE !IE - HP 110 

The Memory Size graph shows the standard 
and optional memory available for the com
puters under comparison. The Disk Storage 
graph shows the highest capacity for a single 
disk drive and the maximum capacity for each 
system (the HP 110 supports up to eight disk 
drives). The Bundled Software graph shows the 
number of software packages included with 
each system. The Price graph shows the list 

price of a typical configuration for each system: 
two floppy-disk drives, a monochrome monitor, 
graphics and color display capability, a printer 
port and a serial port, 256K bytes of memory 
(64K for 8-bit systems), the standard operating 
systems, and the standard BASIC interpreters. 
Note that the price of the HP 110 does not 
include a floppy-disk drive or a BASIC 
interpreter. 

JANUARY 1985 • BY T E 293 

10 



'J- - - 

The rear panel of the HP 110: From left to right are the HPIL's in and out ports, the AC recharger connector, the battery compartment 
(usually covered), the serial port, and the modem phone iack. 

DISK ACCESS IN BASIC (SEC) BASIC PERFORMANCE (SEC) 

WRITE READ SIEVE CALCULATIONS 

SYSTEM UTILITIES (SEC) SPREADSHEET (SEC l 

250 .-------- - ------------, 250 

200 1-------------------------1 200 

1501--- -------------------i 150 

1001-----------------------1 100 

50 

0 

so.---------------------, 25 

40 1---------------...... 20 

301-------------------r 

NA 
0'------""'"'"'"'"-'LL.<..L..a-----

40K FORMAT I DISKCOPY 40K FILE COPY LOAD RECALCULATE 

- HP RAM DISK - HP FLOPPY l2'?d IBM PC ~APPLE I!E 

The Disk Access i n BASIC graph shows how long it takes to write umns for Format/Disk Copy because the HP 110 had onlyonefloppy
and read a 64K-byte sequential file to both the electronic RAM disk disk drive. The File Copy columns show how long ~ takes to transfer 
and the floppy-disk drive. The BASIC Performance graphs show how a 40K-byte file using the system utilities. The Spreadsheet graph 
long it takes to run one iteration of the Sieve of Eratosthenes prime shows how long the computers take to load and recalculate a 25
number benchmark. The Calculations column shows how long it by 25-cell spreadsheet where each cell equals 1.001 times the cell 
takes to do 10,000 multiplication and division operations using single to its left. The HP 110 used Lotus 1-2-3 both in ROM and on a floppy 
precision numbers. The System Utilities graph does not include col- disk. The IBM PC and the Apple lie used Multiplan. 
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Terminal is a nice little communica
tions package. It features many of the 
capabilities you'd expect to find only 
on desktop computers. Terminal can 
auto-dial and auto-answer the phone. 
automatically log you onto the host 
system. and transfer files using several 
error-checking protocols including 
Modem7. It is also easily configurable. 

The basic operation of Terminal re
volves around the use of three 
screens: the terminal-. upload-. and 
download-configuration screens. The 
screens determine how 'Ierminal will 
function. They are accessed by press
ing a function key for each screen 
from the main menu. You can estab
lish many configuration screens and 
swap them in and out as necessary. 
depending on your particular require
ments. The terminal- and download
configuration screens are shown in 
photo 4. The upload screen is iden
tical to the download screen except 
for the absence of the overwrite field. 

The terminal-configuration screen 
sets up the communications param
eters. You enter the data rate. number 
of data bits. and parity, as well as the 
communications channel you wish to 
use (modem. RS-232C. or HPIL). The 
built-in modem supports only data 
rates of 300 bps and below. but the 
RS-232C and HPIL ports can handle 
up to 19.200 bps. Even the end-of-line 
character can be defined as either CR. 
LF or both. Another field is provided 
to label the configuration for future 
identification. If appropriate. you can 
also enter a phone number to dial. in
cluding commands for access pauses. 
answer or originate mode. and tone 
or pulse dialing. and an automatic log
on string. 

Automatic log-on is accomplished 
by using a small programming lan
guage to create a log-on string. An E 
transmits the currently defined end
of-line character. a W followed by a 
number indicates a pause. a string in 
quotation marks is transmitted literal
ly. and a string in curly brackets 
specifies a prompt to wait for from the 
host If the log-on string is too long 
to fit on the single-line field of the 
configuration screen. it can be placed 

(continued) 

Photo 3: The main PAM screen lets !JOU access the installed applications. The first 
three boxes show applications I installed. two of which are turnke!:I log-ans to remote 
computer S!JStems. The screen also provides information on the remaining batter!:! 
charge and the number of b!:ltes free on the internal electronic disk. The bottom row 
shows other options such as the S!Jstem-configuration screen. setting the clock. and 
the file manager. 

(4a) 

(4b) 

Photo 4: Configuration screens are the core to the built-in terminal-emulation soft
ware. The terminal-configuration screen (a) sets up the communications parameters. 
and the download-configuration screen (b) establishes how file transfers will take place. 
A similar upload screen does transfers in the opposite direction. 
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Terminal is 

fairly easy to use 

once you get past 

tfte documentation. 

in a file and the filename placed in the 
log-on string field. 

The automatic log-on works very 
well with The Source. But with some 
slower systems (like the hundreds of 
individual bulletin boards around the 
country). you might encounter dif
ficulties due mainly to the speed at 
which data is sent from the HP 110. 
The automatic log-on system has no 
provision for small delays between 
characters on the order of 70 millisec
onds or so. which would probably 
solve this problem. 

For some reason the automatic iog
on feature works only when you first 
start Terminal from PAM or the oper
ating system and specify an existing 
terminal-configuration screen either in 
the command line with the It option 
or at the initial screen when the pro
gram first comes up. You cannot. for 
example. finish one on-line session. 
load another terminal-configuration 
screen. and log on automatically. Ter
minal will dial the phone for the next 
session but will not proceed with an 
automatic log-on even though a log
on string is included in the configura
tion. You must exit Terminal and re
enter it. this time specifying the new 
terminal-configuration screen. 

While this might not be a major 
shortcoming for commonly called sys
tems (these would usually be installed 
in PAM as described below). it does 
get annoying when you first try to 
establish a workable log-on string. It 
means entering a log-on string. sav
ing the configuration screen. exiting 
'Jerminal. reentering Terminal with the 
configuration screen specified. trying 
the automatic log-on. revising the log
on string if necessary. and repeating 
the whole procedure over and over 
until the log-on string works. 
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You perform file transfers by using 
upload- and download-configuration 
screens. These two screens let you set 
the transmission protocol (none. 
Modem7. or something called HP 
Prompt). specify the name of the file 
you want to upload from or download 
to. and set the file type. either 7- or 
8-bit text or binary (used with 
Modem7). 

It turns out that HP Prompt protocol 
is HP's way of saying character-echo 
protocol. where one character is 
transmitted and the system waits for 
the character to echo back before 
sending the next character. This is 
useful when you transmit to slow 
bulletin-board systems. 

Next is something called a Remote 
Invocation field. The string you place 
in this field will be automatically trans
mitted to the host as soon as you start 
a file transfer. In this field you typically 
place the last command necessary to 
start the file transfer from the host 
end. For instance. if you want to set 
up a download-configuration screen 
to capture a file named EXAMPLE 
from The Source. you would place the 
string TY EXAMPLE in the Remote In
vocation field; this is the command 
that tells The Source to start sending 
the file. You would also have to enter 
a filename in the To Local File field of 
the configuration screen to tell Ter
minal where to save the incoming file. 

For some reason the download 
screen contains a From Remote File 
field and the upload screen contains 
a To Remote File field. The functions 
of these fields are unclear from the 
documentation. I can understand the 
need to tell Terminal which file to 
send from the HP 110 to a remote 
computer and what to name a file on 
the HP 110 being received from a 
remote computer. but I don't know 
why you would have to tell Terminal 
the names of the files on the remote 
computer. I left these blank and every
thing worked fine. 

The last field is the Command Op
tions field. This appears to be an ex
tension of the Remote Invocation 
field. as the manual says it is trans
mitted after the Remote Invocation 
field. This. too. is not very clear. Does 

Terminal send an end-of-line se
quence after each field? I left this 
blank also. 

After you enter all the parameters. 
you can copy the configuration screen 
to disk by using the electronic A: drive 
of the HP 110. When you exit the con
figuration screen setup. it becomes 
"active." and the parameters it con
tains determine how Terminal will act. 
By combining terminal-. upload-. and 
download-configuration screens. you 
can customize Terminal for each sys
tem you call. Then from MS-DOS you 
enter the command line 

TERMINAL /T TSOURCE.CFG /D 
DSOURCECFG/UUSOURCECFG 

This line loads Terminal and the three 
configuration files you designed for 
(in this case) The Source. But you have 
an even easier way. You can install 
commonly used command lines 
directly into PAM and label them with 
the name of the system they call. Then 
from the PAM screen you merely have 
to select the label you created from 
the menu and press one key. The rest 
is automatic. 

'lerminal can also be set up for auto
answer. According to the user's 
manual. you can configure the HP 110 
to let a remote terminal (or computer) 
control it. When the phone rings and 
the HP 110 is in PAM. the computer 
looks for a file named AUTOANSR. 
BAT. If it finds it. the contents of that 
file are executed as with any other 
batch file. By just calling your com
puter. you can have it execute a pre
determined set of commands. This 
opens up many possibilities for 
remote data logging. security. and 
other functions. 

Terminal is a fairly easy program to 
use once you get past the documen
tation. I found many of the explana
tions confusing. and in some cases 
rather incomplete. The explanations 
of uploading and downloading were 
particularly sparse. especially in their 
descriptions of how the upload- and 
download-configuration screens affect 
these procedures. It was only through 
experimentation that I finally figured 
them out. 

(continued) 
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In spite of the few complaints men
tioned above. I found Terminal to be 
more than adequate. The inclusion of 
Modem7 protocol struck me as so 
unusual from a company like Hewlett
Packard that I have to think they are 
serious about personal computers. 

DISKS: ELECTRONIC 
AND OTHERWISE 
The HP l IO's memory has a unique 
structure. The ROM portion of mem
ory. fixed at 384K bytes. is treated like 
a disk drive by the operating system. 
Designated the B: drive. the ROM con
tains nearly all the software you are 
likely to need. including Lotus 1-2-3. 
Terminal. MemoMaker. PAM. and MS
DOS. Anything else you care to add 
would reside in the RAM portion of 
memory. 

The CMOS RAM in the HP 110 is 
partitioned into two parts. One sec
tion is reserved for program and data
file storage and is referred to as the 
A: drive. The other section is con
sidered main memory. but the parti
tion is movable. You can designate 
anywhere from 96K to 228K bytes of 
the total 2 7 2 K bytes of RAM to be 
main memory in 41<-byte chunks. The 
balance. 176K to 44K bytes. is re
served for the electronic A: drive. The 
partition can be moved at any time. 
and the system will protect any files 

that exist on the A: drive by not let
ting you move the partition any fur
ther in that direction. 

When you select one of the pro
grams stored on the B: drive (ROM). 
such as Lotus 1-2-3 or Terminal. you 
do not lose any of the main RAM 
memory to holding the program itself. 
Thus. when using a program like Lotus 
l-2-3. you have all the available main 
memory for your worksheet. Pro
grams and data stored on the A: drive 
are loaded into main memory. just like 
from any other type of disk drive 

In addition to the two electronic 
disk drives in the HP 110. you can add 
up to eight external disk drives using 
the HPIL. (For a brief description of 
the HPIL. see "An Introduction to 
HPIL.:' on page 300.) I was able to test 
the HP 9114 disk drive. shown in 
photo 5. which is a double-sided. 
3Vi-inch Sony drive that can hold 
684K bytes of data. If you consider 
the heavy system-file overhead of the 
HP 150. these disks provide the HP 
110 with nearly four times the storage 
capacity of the HP I 50's disks. The HP 
9114 can read from and write to disks 
formatted on the HP 150. Access 
times for data on this external drive 
are not bad at all. especially consider
ing the constraints of the HPIL. They 
compare very favorably with those of 
the IBM PC. 

Photo 5: The HP 91\ 4 portable disk drive contains a 3Vi-inch. double-sided Sony 
disk drive capable of storing over 680K bytes of data. Also included is a lead-acid bat
tery and inter{ace electronics. 
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The HP 9114 is a \so battery 
powered. which accounts for the size 
of the unit: 11 Vi inches wide. 8 inches 
deep. and 3 inches high. That's about 
the size of the 5 Y-1-inch disk drive for 
the Commodore 64 computer. When 
the battery starts to wear down. a light 
flashes on the front of the unit. and 
if the unit isn't recharged. it starts get
ting flaky. The disk drive will not start 
working again immediately when the 
charger is plugged in. You must wait 
for the battery to be sufficiently re
charged. 

THE PORTABLE-DESKTOP LINK 
Besides the communications link of
fered by terminal emulation. HP has 
developed a more direct means of 
connecting the HP 110 to another 
computer. Called the Portable-Desk
top Link (or just the Link). this method 
turns your desktop computer. either 
an IBM PC. PC-compatible. or HP 150. 
into a peripheral of the HP 110 I 
tested this link. also called the ex
tended 110 (input/output) accessory. 
with the HP I 50. 

The Link is a combination software/ 
hardware package retailing for $150. 
An interface card plugs into the desk
top and connects the computer as a 
peripheral device on the HPIL with 
the HP 110 as the controller. The soft
ware supports the HPIL capabilities 
and determines what function the 
desktop will perform. When con
nected to the loop. the desktop 
becomes three peripherals in one a 
mass-storage device. a printer. and a 
display. However. you can use only 
one function at a time. and this is con
trolled by a single keystroke on the 
desktop's keyboard. 

To use the Link. you install the in
terface card in a peripheral slot in the 
desktop like any other card Next. the 
two-wire HPIL cable is used to con
nect all the devices in the loop to
gether. Where in the loop the desk
top is connected is determined by 
what other devices exist in the loop. 
Then you run the software that comes 
with the Link on the desktop com
puter. which is now a peripheral of the 
HP 110. Finally, you must reconfigure 

(continued) 



Fact: }bu cant buy smarter 
than an OMNINET™Network. 

Whether you have 2 micrcxompu
ters or 200, you bought them to 
handle information. If each micro 
has to handle it separately, both your 
equipment and your people are 
working ineftlciently. 

Because they could network with 
OMNINET. Sharing information
as well as the printing and data 
storage equipment that really 
puts information to work. 

Add CORVUS' SNA Gateway, and 
you can link your entire network 
directly to your mainframe. 

The price? At under $500 per 
hookup, OMNINET is the most cost

That'swhy an 
OMNINETNet

work uses simple, 
telephone-type 

line. Even relocating 
the system to a whole 


new building is just 

a move. Instead of a 


construction project. 


Fact: OMNINET 
Networks offer 
unmatched 

compatibility. 

From Apples to Zeniths, 
OMNINET handles more 
varieties ofcomputers 

than any other network. 
So keep the DEC's in Data Pro

cessing and the PC's in Purchasing. 
OMNINETwill keep them all on 
speaki ng terms. 

effective network you ~:iiiiiiil:::=-~~~-::7"'."""':;:-:=.-;--=::~ii.i:i.:;s:;;:~ 

can install. Or expand. 

Fact: This network 

was designed for 

microcomputers. 


Micros get moved. 
Businesses expand. 

Your network should 
be able to grow and 
change just as fast as 
your business does. 

Fact: The experts network 
with OMNINET 

Over 30 of the major computer com
panies have licensed OMNINET for 
networking their micros. So you don't 
have to worry about support tomor
row for the system you pick today. 

And OMNINETalready has the most 
software options around- over 500 
programs to choose from, according 
to your people's needs. Not their 
network's limitations. 

Fact: 1be facts have made us#1. 

CORVUS pioneered local area net
working for microcomputers, and 
we've never stopped working on ways 
to improve it. 

Just give us a ring 
at 800-4-CORVUS 
to find out more. 

Because while 
calling ourselves the 
best is a matter of opinion, tellingyou 
that 3 out ofeveiy 5 locally networked 
micros work on a CORVUS network 
is something else:" 

It's a matter of fact. 

*i
CORVUS 

The Networking Company. 

·59x, ofall lu c:iUy-netwurkcd minus <lpLl.ltC in a CORVUS network,according to !nfoCorp. CORVUS.111E Nl:-lWC>HKING COMPANY.OMNINl:T.OMNIDRIVE and CORVUS BANKare trademarks of CORVUS SYSTEMS,INC 
IHM pe; is a trademark of International Business Machines. APPLE is a trademark ofAPPL£ COMPlffER INC. DEC is a trademark ofDIGIT Al. EQUIPMENT CORPORAl10N. Zenith is a trademark ofZenith Corporation 
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AN INTRODUCTION TO HPIL 


H PIL is an interface system defin
ing the way stand-alone. desktop. 

and hand-held devices can work 
together. The characteristics of HPIL 
are formally defined in the HPIL 
reference specification. This specifica
tion defines both a physical link and 
a message protocol between a number 
of devices and controllers. 

HPIL systems can comprise three 
types of devices: talkers. listeners. and 
controllers. Tulkers send data over the 
interface loop. Listeners receive data 
from a talker or commands from a con
troller. Devices can be both talker and 
listener. such as a printer that receives 
data to print (listener) and sends out 
status information (talker). The role of 
talker or listener is assigned to a device 
by a controller. 

Controllers are in charge of all loop 
operations. They are typically respon
sible for assigning addresses to 
devices. assigning device roles (talker. 
listener. or controller). servicing device 
requests. and initiating the transfer of 
data from talker to listener(s). Only one 
controller can take control of the loop 
at any one time. although several can 
be physically connected to it and pass 
control from one to the other. 

The HPIL specification allows for a 
maximum distance of IO meters be

tween devices using simple two-wire 
cable. Distances of up to 100 meters 
can be achieved with the use of 
shielded twisted-pair cable. 

HPIL supports a maximum of 31 
devices on a single loop using the stan
dard method of addressing. An ex
tended form of addressing supports up 
to 960 devices. Theoretically. data can 
be transferred over the loop at rates 
up to 20.000 bytes per second. but 
with current devices rates of only 2 000 
bytes per second are much more 
common. 

Hewlett-Packard has defined a mes
sage structure: a · common set of 
messages that all HPIL devices must 
understand. These messages define 
the way a device must operate to com
municate over the loop. Each message 
comprises I l bits: 3 bits of control in
formation followed by 8 bits of data or 
command. This l l-bit message travels 
over the loop from controller to device 
or from talker to listener. with the most 
significant bit of control information ar
riving first. Since messages on the loop 
can arrive at any time. the first bit to 
arrive at a device acts as a start bit. It 
also signals whether the message con
tains data or a command. 

HPIL messages are divided into four 
basic classes or major types: Com-

Table A: HPIL peripfrerals tfrat work witfr tfre HP l 10. Otfrer HPIL 
peripfrerals. sucfr as interfaces to scientific instruments. require special device
driver software tfrat is not included witfr tfre computer. 

Mass Storage 
HP 9114A double-sided microfloppy drive 
HP 82161A digital microcassette drive 

Printers 
HP 22258 (ThinkJet) ink-jet printer 
HP 829058 80-column impact dot-matrix printer 
HP 2671A 80-column thermal printer 
HP 2671G 80-column thermal graphics printer 

Plotters 
HP 7470A two-pen graphics plotter 

Displays 
HP 821638 32-column video interface 
Mountain Computer MC00701A 80-column video interface 

Interfacing/Communications 
HP 82168A acoustic coupler modem 
HP 82973A HPIL card for the IBM PC XT 
HP 45643A extended 110 accessory for the HP 150 
HP 82164A HPIURS-232C converter 
HP 82169A HPIUHPIB converter 

mand class. Data or End class. Ready 
class. and Identify class. These classes 
are based upon the coding of the mes
sage's 3 control bits. 

The Command class includes a\\ mes
sages sent from the active controller 
to other devices on the loop. These 
messages contain commands that con
trol either interface or device functions. 
Instructions in the Command class can 
pertain to a single device or to all 
devices residing on the loop. 

A device receiving a Command class 
message immediately retransmits the 
message to the next device on the 
loop and saves its own copy of the 
command before beginning execution. 
The active controller must follow the 
Command class message with a Ready 
For Command message to verify that 
the device has completed command 
execution. 

Messages in the Data or End class 
include all data sent from an active 
talker to an active listener. The last byte 
of data in a record is called the end 
byte. 

Ready class messages control loop 
operation. Three subgroups of mes
sages are within the Ready class: the 
Ready For Command message. the 
group of messages known as the Ad
dressed Ready group. and the group 
of Ready frames called the Auto Ad
dress group. The Ready For Command 
message lets the active controller 
determine when devices have com
pleted execution of a prior command. 
Addressed Ready commands normal
ly are used to control sending data 
from talker to listener. Auto Address 
messages simply let a controller bring 
up or configure a loop without opera
tor intervention. In this mode. devices 
are effectively assigned addresses 
through the use of messages in the 
Auto Address group. 

Identify class messages are used by 
the controller to determine whether a 
device on the loop needs servicing. 
The process of identifying which 
device needs attention is called poll
ing. The HPIL command structure 
allows for two methods of polling: 
serial and parallel. 

See table A for a list of HPIL periph
erals that work with the HP 110. 

!Adapted from The HP-IL System An In
troductory Guide to the Hewlett
Packard Interface Loop. by Gerry Kane. 
Steve Harper. and David Ushijima. Copyrignt 
1982 by McGraw-Hill Inc. Used by 
permission.I 
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REVIEW: HP 110 


the HP 110 to tell it that additional 
disk drives are available on the loop. 
and perhaps a printer. too. 

Once this Is done, the desktop com· 
puter's disk drives become the HP 
I IO's. That Is, the A: and B: drives of 
your IBM PC or HP I 50 become the 
C: and D: drives of the HP 110. If an 
HP 9114 disk drive Is already Installed 
In the loop as the C: drive. the desk· 
top's A: and B: drives become the HP 
I IO's D: and E: drives. If your desk· 
top has a hard disk, it also becomes 
part of the HP 110. If a printer Is at· 
tached to your desktop, you can print 
from that. Finally, you can print to the 
desktop's display. The desktop's dis· 
play, however. does not substitute for 
the HP I IO's. 

Should you happen to want to ex· 
change data with another HP 110, all 
you need Is already built Into the HP 
110. A version of the Link software Is 
supplied In the HP 1IO's ROM. though 
not listed on the PAM menu, and the 
HPIL port Is also Included. Just con· 
nect up the cables and you're set. 

The Link is a cost-effective addition 
to the HP 110 for those already own· 
ing a complete desktop system. It pre· 
cludes buying a separate printer for 
the HP 110. It gives the HP 110 access 
to your desktop's mass-storage sys
tem. making the exchange of data 
rather straightforward; you merely 
copy the files from one disk drive to 
another using the Copy command. 

BENCHMARKS 
After experiencing the performance 
of the HP 150. I didn't expect any re· 
markable times from the HP 110. 
However. the HP 110 proved to be a 
formidable machine. The BASIC 
benchmarks shown in the "At a 
Glance" box were performed with the 
same BASIC-86 used to perform them 
on the HP 150. Since the HP 9114 disk 
drive can read the HP I 50 disks. and 
since BASIC-86 is a generic MS-DOS 
BASIC. I had no problems in transfer· 
ring it over to the HP 110. 

Where applicable. I perfarmed 
benchmarks using ,both the electronic 
A: drive and the HP 9114, which was 
the C: drive. for comparison. In most 
cases. test results for the electronic 

disk were 5 5 to 65 percent faster than 
the same tests run using the floppy 
disk. Another point not shown In the 
benchmarks is the consistency of 
times achieved using the electronic 
disk. While floppy-disk times varied 
from trial to trial by as much as 2 5 
percent. times for the electronic disk 
rarely varied more than a tenth of a 
second. 

I did not perform one of the two sys
tem utility benchmarks. Disk Copy re· 
quires that both disks be the same 
format. as it is a track-by-track copy 
program. Unfortunately, I have only 
one external disk drive, and it Is for· 
matted differently from the internal 
electronic disk drive. It appears that 
Disk Copy can only be used between 
two external disk drives. If this Is the 
case, I don't understand why Disk 
Copy Is Included in the ROM and the 
Browse function of the file manager 
Is left out. 

The file-copy benchmark was per· 
formed using the Copy command to 
move the standard 40K·byte text file 
from the electronic A: drive to the ex· 
ternal floppy disk. 

Just to get an Idea of how the HP 
110 can handle word-processing tasks. 
I obtained a prerelease copy of Word· 
Star for this machine and compared 
it to results BYTE has obtained with 
the IBM PC running \VordStar version 
3. 3 and BYTE's standard 4000-word 
document. Of course. the electronic 
disk (A:) allowed very fast document 
loads and saves (6. I and 11. I seconds) 
compared to the IBM PC (9.9 and 24. 9 
seconds), but even the HP's floppy 
disk (C:) scored respectable times (7.8 
and 26. I seconds). Likewise. the 
search test results for the RAM drive 
and floppy were comparable with the 
IBM PC (8.5 and 19.I seconds versus 
10.5 seconds). The only major differ· 
ence was in the scroll test (19 5 sec· 
onds versus 41.2 seconds for the 
IBM). due to the slow speed of the 
LCD. These times were obtained with 
a prerelease version: the final version 
might be a bit faster or slower. 

I had one problem with WordStar 
that probably will not change ·from 
version to version. and that has to do 
with the size of the RAM drive. When 

The HP 110 


perfarmed better 
than the IBM PC 
in most benchmarks. 
all of WordStar Is loaded onto the 
electronic disk. only about 64K bytes 
is left for documents. not counting any 
memory used by other programs. 
Also. WordStar usually makes thre·e 
copies of a document: the original. a 
backup copy, and a temporary copy 
WordStar is working on. This can 
quickly eat up the memory in the 
RAM drive. You might have to delete 
all the backup files to save space. 

CONCWSIONS 
The HP 110 performed better than the 
IBM PC in most of the benchmarks. 
especially when taking advantage of 
the electronic A: drive. The HPIL, the 
RS·232C port. the built-in modem. 
and the optional Portable-Desktop 
Link provide a flexible system that can 
be easily expanded and allows easy 
exchange of data. 

Built-In software provides most of 
the functions most people will need. 
The terminal-emulation software sup· 
ports Modem7 protocol. MemoMaker 
provides adequate word processing. 
and Lotus 1·2·3 provides powerful 
business tools. Unlike its predecessor 
on the HP 150, PAM works. This im· 
plementation of the MS·DOS shell ac
tually makes using the machine easier. 

All this is contained in a portable 
package you can use while traveling. 
not just when you get to your destina· 
tion. The optional HP 9114 disk drive 
and the ThinkJet printer are battery 
powered for portable use. too. 

The ads for the HP 11 Odepicted it 
as the sports car of computers. driv· 
ing circles around the lumbering desk
tops (too bad one of them wasn't the 
HP 150). They implied that the HP 110 
is both highly portable and more 
powerful than the desktops. Perhaps 
they're right. • 
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Get yourself a 

This little critter comes wth specially-designed software 

that flies through the maze of keystrokes on · 1 

popular business programs faster than you
" h "can say c eese. . 

power 
Multiplan~ and 
WordStar'~ in the palm 
ofyour hand. Click 
the left button on 
the mouse, a·custom 
menu appears. In 
English, not hierogly 
phics. Click the right 
button and execute ' 

J 

command: move text or data, edit, format, pr nt. All at 
blinding speed without touching the keyboard. 

It also lets you create your own menus for editing and 
formatting existing application programs. So people can 
learn programs quicker and do more productive work as 
they learn. 

The mightiest mouse. 

Microsoft Mouse runs c rcles around other mice. 

It is the high perfom1ance mouse for the IBM00 PC and 
PC XT. From the company known for high 
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trained mouse. 


performance software. Microsoft BASIC is the language 

spoken by nine out of ten microcomputers worldwide. 

MICROSOFt Our MS~DOS operatin~ system tells 

The High Performance Software .your IBM PC how to think. 

So don't monkey around with any other mouse. Call 
800--426--9400 (in Washington State call 206--828--8088) 
for the name of your nearest Microsoft dealer. Then 
go with Microsoft Mouse. 
The mouse that soars. 

Micmsuft and Ml1hiplan arc rl·~ islL'ri:d rn1dcm:irb and MS is a mtdL·mark of Microsllf! Corporatil111. 

Lmus 1-2-1 is a mldl•mark of Loius Dcvdopmcm Corpormi<11\. Vi:-.iCalc 


is. a rq~iMcn•d 1radcmark of Vb.!Cnrr . \VurdSmr is ;i rq:is1L·rcd cradcmark ot MicmPru. 

ll\M is a rq:is1crnl iradcmmk llf lmcmalilinal l\u:;incss Machim•s Cl1rpllT<Hlt11t 
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The new IBM Wheelprinter: 

Asimpler path to letter quality. 


The new IBM Wheelprinter 
is a personal computer printer 
with a simplified approach to 
paper handling. 

This new IBM personal 
printer is the only daisy wheel 
printer that offers both a 
built-in sheet feed and pin feed 
capability. It's the latest 
example of IBM's expertise in 
the design and manufacture of 
reliable paper feeds. 

Because it has a paper tray 
capacity of 100 sheets, large 

- jobs can be printed without 
reloading. And, at the flip of a 

switch. you can go from 
automatic to manual sheet feed. 

The Wheelprinter prints 
quietly on plain pape1~ 
letterhead . multi-part forms 
and even envelopes at up to 25 
characters per second. And you 
can easily attach it to IBM 
personal computers and to 
many other microcomputers. 

The Wheelprinter is just 
one example of the more 
than 7 0 printer models we 
build. But they all serve a single 
purpose: To make your 
printing as effective as your 

processin~. To give your work 
the finishing touch. 

Contact your IBM 
marketing representative or call 
1800 IBM-2468, Ext. 587/3W, 
for the IBM Product Center or 
authorized IBM ==-= = (JI
dealer nearest : :..: ?_=: 
you. =~=':'= 

IBM PRINTERS 
(!/llY!iJJJi

f[iftWgo~ 
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S·Y·S·T·E·M 


Gifford's MP/M 8--16 

Here's a 


no..nonsense 

5.. 100 system 


BY (HARLES H. STROM 

Charles H. Stram. director of 
laboratories at New York 

University (Department of 
Chemistry. 4 Washington Place. 

New York. NY 10003). is a 
chemical physicist by training and 

a computer user by choice. 

C ontrary to commonly expressed 
views. the S-100 bus is still very 
much alive. One study predicted a 

40 percent growth in 1984 sales of S-100 
systems. More than half the sales of S-100 
systems and board-level components are at
tributed to CompuPro. Several years ago. it 
became apparent that CompuPro would do 
better to establish a dealer network rather 
than provide end-user support. One of the 
earliest authorized CompuPro System 
Centers was Gifford Computer Systems. In 
this review I examine a system that has been 
developed by Gifford based on CompuPro 
hardware and Gifford's own operating sys
tem (OS). known widely as MP/M 8-16. 

HARDWARE 
Gifford's MP/M 8-16 system is built around 
an S-100 mainframe and CompuPro circuit 
cards. A typical system consists of a 20-slot 
mainframe cabinet. dual Oume 842 double
density double-sided 8-inch floppy-disk 
drives (for a storage total of 2.4 megabytes). 
and a privately labeled and packaged Win
chester hard-disk drive. 

Gifford has researched the rapidly chang
ing Winchester market and has offered the 
CompuPro Disk 2 and Disk 3 controllers. 
Morrow controllers. Kanan controllers. and 
a wide variety of drives. The systems used 
in this review are based upon the Kanan 
DGC-100 ("David") controller interfaced to 
an ST-506-compatible Ampex Pyxis hard
disk drive (manufactured by Rodime). offer
ing a formatted capacity of 21 megabytes. 
This controller/drive combination has rather 
conservative specifications in terms of 
speed but has been found by the Gifford 
staff to be extremely trouble-free. 

A typical three-user system is equipped 
with 320K bytes of memory. The OS itself 
requires 64K bytes for a basic system. and 
a 32K- or 64K-byte hard-disk cache (which 
is automatically flushed every 30 seconds 
or when a SYNC command is issued) also 
eats into the basic memory inventory. It 
quickly became apparent that there is no 

such thing as too much RAM (random
access read/write memory); I have 448K 
bytes in a four-user (plus modem line) 
system. Up to nine serial devices are accom- · 
modated by the CompuPro System Support 
and Interfacer 3 boards. and Gifford can 
configure systems with more serial ports. 

The system supports four TeleVideo 950 
terminals. a Diablo 630ECS printer. an 
Okidata Microline 82A printer. and a Racal
Vadic 3 4 51 modem. Total RAM in the sys
tem determines how many devices may be 
used simultaneously as. of course. do the 
particular applications being executed at 
any time. I could thus add two additional 
terminals. though it is unlikely there is 
enough memory to support simultaneous 
operation of all consoles. 

Gifford sells and supports the TeleVideo 
92 5 and 950. the Freedom 200. and the 
GCS 80 terminal (manufactured by C. ltoh 
and privately labeled by Gifford). I've had 
no problems running any "atypical" ter
minal (such as the Zenith Z-29 I use on my 
MP/M 8-16 system at home). 

CompuPro's M-Drive/H board. a popular 
option for the system. is a 512 K-byte RAM
disk emulator. This board is integrated into 
MP/M 8-16 as drive N:. or it can be optional
ly made the A: drive using Gifford's SWAP 
command. The advantage of the latter ap
proach is related to a feature of generic 
MP/M-86 that allows global access to any 
files on drive A:. USER 0 that have the SYS 
attribute set. Thus. you can place commonly 
used executable files. such as STAT.CMD. 
DIR.CMD. WS.COM and its overlays. on 
drive A: as SYS files and enjoy a significant 
speed advantage. 

Normal system RAM can be partitioned 
at cold boot to be a pseudodisk (in this case 
drive M:). but there is no SWAP command 
to convert M: to A:. 

BOOTING MP/M 8·16 
The system is designed to run continuous
ly; in fact. with the advent of version 2. IG. 

(continued) 
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MP/M 8~16 

Gifford supplies 

utilities to make 

the OS easy to use. 
I have not needed to cold-boot the 
system for many weeks. In any case. 
it is not a terribly tedious process to 
boot up an MP/M 8-16 system. A flop
py loader disk contains a bootstrap 
on the system tracks. and MPM.SYS. 
the actual OS image. is the only re
quired file in the directory. Once 
booted. the hard disk is partitioned 
into several logical drives (A:. B:. and 
C: in my case}. while the 8-inch floppy
disk drives are D: and E:. My single 
5~-inch floppy-disk drive (which re
quires a separate Disk I controller} is 
drive F:. and the M-Drive/H is N:. The 
5~-inch floppy-disk drive can 
read/write/format IBM- (CP/M-86) and 
Morrow-format disks. Gifford was hav
ing some trouble supporting double
sided 5 ~-inch floppy disks at the time 
I obtained a single-sided add-on. 

After loading MPM.SYS. the OS 
searches drive A: for several initializa· 
tion files. MPMINIT.SUB is a SUBMIT 
file configured by the user for his par
ticular system characteristics. When 
MPMINITSUB terminates. you can op
tionally execute a command. 
MPMINIT.CMD. go into multiuser 
mode. activating all terminals with a 
user-alterable banner and a NAME: 
prompt. 

SYSTEM SECURITY 
Gifford apparently has devoted a 
great deal of effort to system securi
ty. particularly in recent updates of its 
OS.The company has produced a rea
sonably secure system. It is possible 
to configure MP/M 8-16 with no 
security. a moderate level of security. 
or a relatively high level of security. 
Most users will opt for the middle 
route since it offers a good deal of 
safety without taxing the resources of 
the hardware to the point of signifi
cantly reduced throughput (every 
added security measure results in in
creased system overhead} . 
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A PASSWD file has an entry for each 
user permitted on the system; securi
ty features also include two related 
utilities. N EWUSER.CMD and PASS
WORD.CMD. NEWUSER.CMD is a pro
gram accessible only by the system 
manager (who must log in as SYSTEM 
with a unique password to use this 
program}. It allows addition of new 
users to the PASSWD file; entry of an 
initial password for each user; default 
drive selection for each defined user 
upon logging in; accessible user 
areas; and default selection for 
printers. terminals. etc. The system 
manager can lock a user into a par
ticular user area (or areas} or even 
into a particular 8- or 16-bit program. 
A user profile in the PASSWD file can 
thus be configured so that a person. 
upon logging in. is automatically 
shunted into WordStar. for example. 
and upon exiting from the program is 
logged off the MP/M system. Gifford 
uses this feature on a system in its of
fices with modem access. A customer 
may log in with the name MESSAG 
(no password is needed}. and the 
message program is automatically ex
ecuted. letting the customer leave 
communications for any of th~ Gifford 
staff. 

The PASSWORD utility lets a user 
change his password at any time. 
Even the system manager does not 
have knowledge of individual pass
words. In fact. since they are en
crypted. there is no way to retrieve 
them. If a user forgets his password. 
the system manager can delete the 
entry in the PASSWD file and a new 
one can be added. 

My major complaint with the securi
ty features of MP/M 8-16 is that there 
is no time-out function to automatical
ly log out a user if there is no console 
activity for a certain time period. This 
makes it possible to hog system 
resources by logging in early in the 
morning and never logging out. even 
when not using the system. Also. since 
modems are typically used as con
soles on MP/M 8-16 systems. a serious 
security flaw exists if a legal user is 
disconnected prematurely or neglects 
to type lDGOUT to exit the system 
before terminating the call. If an 

unauthorized party were then to call 
the system. he would be logged in 
under the legal user's PASSWD pro
file and could cause trouble. In addi
tion. it would be convenient if the 
manager could force a user off the 
system. 

SYSTEM UTILITIES 
Once you are logged on to the sys
tem. you can execute several files 
(such as lDGIN.SUB and lDGIN.CMD}. 
All of the well-known MP/M-86 utili
ties are available. and since they are 
well documented in the Digital Re
search literature. I will not go into 
them in any detail. Gifford has added 
considerable functionality. however. in 
the form of new utilities. A prime ex
ample is the ability to run 8-bit soft
ware. With rare exceptions-some 
programs that perform direct BIOS 
(basic input/output system} calls-you 
can use the 808 5 on the CompuPro 
dual-processor board to full advan
tage. Suppose I type WS FU.BAR at 
the system prompt. The OS looks for 
WS.CMD; if it finds it. the OS executes 
the command line normally. If it 
doesn't find it. the OS searches for 
WS.COM; and if WS.COM is located. 
the OS parses the command line 
again (transparently to the user} to 
SW WS FU.BAR and executes this new 
command line. SW.CMD is a Gifford 
utility that sets up the 8085 with a 
64K-byte block of contiguous RAM 
and simulates a CP/M 2.2 environ
ment. complete with 62K-byte tran
sient program area. the actual mem
ory available to a CP/M 2.2 program. 
Since it lets you preserve your invest
ment in 8-bit software while convert
ing to 16-bit programs at a measured 
pace. this is clearly one of the out
standing features of MP/M 8-16. And. 
since the 8085 is directly executing 
the machine code at 6 MHz. there is 
no degradation of operation as might 
be observed with an 8080 emulator 
running on a 16-bit microprocessor. 

Gifford supplies a number of utili
ties to make the OS easier to use: 
TOD displays system time and date 
(using the hardware-clock chip on the 
CompuPro System Support board}; 

(wntinued) 
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AT A GLANCE 


Name 
Gifford MP/M 8-16 

Manufacturer 
Gifford Computer Systems 
2446 Verna Court 
San Leandro, CA 94577 
(415) 895-0798 

Processors 
8-bit 8085, 6 MHz; 16-/8-bit 
8088, 8 MHz 

Memory 
64K minimum to 1 megabyte 
maximum 

Storage 
Standard configuration 
includes two 8-inch double
sided double-density floppy
disk drives (1 . 2 megabytes 
each); 5V4·inch floppy-disk 
drives and 5- to 74-megabyte 
hard-disk drives are optional 

Expansion 
System enclosure is a 
CompuPro desktop unit with 
20 \EEE-696/S-100 slots 

Bundled Software 
CP/M 2.2, CP/M-86, 
Concurrent CP/M, dBASE II 
(8-bit version), SuperCalc-86 

Optional Equipment 
Hard disks: 5-megabyte, 
$1660; 21-megabyte, $2660; 
37-megabyte, $3860; M
D rive/H RAM disk with 512K, 
$995; CompuPro 8086 CPU 
board, $495 

Price 
Single-user system with two 
8-inch floppy-disk drives and 
64K RAM, $5330; eight-user 
system with two 8-inch floppy
disk drives, 1-megabyte RAM, 
74-megabyte hard disk (two 
37-megabyte drives), and 
additional user interface 
boards and equipment, 
$19,925 

:: ~ ~ ..:: . . ... . . . . . . -.. . ..... " . : . 
~ . 

~ 
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BUNDLED SOFTWARE PACKAGES PRICE ($ 1000) 
0 2 4 6 8 10 0 4 12 16 20 

GIFFORD MP/M 8-16 hf d IBM PC ~APPLE II E 

The Memory Size graph shows the standard 
and optional memory that's available for the 
computers under comparison. The graph of 
Disk Storage capacity shows the highest 
capacity for typical disk drives for each system. 
The Bundled Software Packages graph shows 
the number of software packages included with 
each standard system. The Price graph shows 
the list prices for a minimum, single-user Gif· 

lord M P/M 8-16 and also for the fully con
ligured, eight-user system. This Gifford system 
is compared to systems with two floppy-disk 
drives, a monochrome monitor, graphics and 
color-display capability, a printer port and a 
serial port, 256K bytes of memory (64K bytes 
for 8-bit systems), the standard operating 
systems, and a BASIC interpreter for each 
system. 
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Gifford Computer Systems' MP/M 8-16 computer uses the CompuPro Dual Processor 
8085/8088 board to run both CP/M-80 and CP/M-86. 

DISK ACCESS IN BASIC (SEC) 

250 

100 1------------------------j 

WRITE READ 

SYSTEM UTILITIES (SEC) 

50 

40K FORMAT I DISK COPY 40K FILE COPY 

GIFFORD MP/M 8-16 

The graph for Disk Access in BASIC shows how long it takes to write 
a 64K-byte sequential test file to a blank floppy disk and how long 
it takes to read this file. (For the program listings, see the June BYTE, 
page 327, and the October BYTE, page 33.) The BASIC Performance 
graph shows how long it takes to run one iteration of the Sieve of 
Eratosthenes prime-number benchmark. In the same graph, the 
Calculations results show how long it takes to do 10,000 multiplica-

BASIC PERFORMANCE (SEC) 

250 .-----------------------, 

SIEVE CALCULATIONS 

SPREADSHEET (SEC) 

25.----------------------~ 

LOAD RECALCULATE 

@~{;d IBM PC ~APPLE TIE 

lion and division operations using single-precision numbers. The 
System Utilities graph shows how long it takes to format and copy 
a disk (adjusted time for 40K bytes of disk data). The Spreadsheet 
graph shows how long the computers take to load and recalculate 
a 25- by 25-cell spreadsheet, where each cell equals 1.001 times 
the cell to its left. The Apple and the IBM used Multiplan; the Gif
ford system used SuperCalc-86. 
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DOWN deactivates multiuser opera
tion. aborting any tasks in process 
(and optionally executing DOWN. 
SUB); HIS1DRY is an optional file that 
maintains a complete chronological 
record of all commands submitted to 
the system; MOTD is a "message of 
the day" that is displayed upon log
ging in; SCHED schedules any com
mand. program. or SUBMIT file to oc
cur at a user-specified time; SETMEM 
defines the maximum memory block 
allocated to a 16-bit process; TIME is 
a program that can benchmark the 
duration of another program (and was 
used to record the BYTE benchmarks 
in this article; see table I). 

Several utilities are targeted toward 
the particular multiuser environment 
and deserve special mention. There 
is a sophisticated MAIL system 
modeled after the UNIX mail system. 
and WRITE allows real-time commu
nication between users. 

An exhaustive HELP facility pro
vides on-line documentation of vir
tually all features of MP/M 8-16. HELP 
is fully documented. enabling a user 
to generate his own files and provide 
similar documentation for his own 
programs or processes. 

APPLICATIONS SOFTWARE 
The MP/M 8-16 system used in this 
review was bundled with an 8-bit ver
sion of dBASE II and a 16-bit version 
of SuperCalc. Apparently the CP/M-86 
version of dBASE II is a poor per
former. so this probably explains Gif
ford's furnishing this version. I also 
purchased a couple of software pack
ages including WordStar and Spell
guard (both 8-bit versions) . Gifford is 
one of the few dealers that charges 
list price for such software. The com
pany does deliver the MP/M 8-16 sys
tem with all purchased software (in
cluding applications and OS utilities) 
preinstalled on the hard disk. which 
saves the user considerable time and 
effort. Getting the computer running 
is essentially a plug-and-go operation. 

One last product worthy of note is 
Modem 8-16. Gifford's proprietary 
communications utility. Modem 8-16 
is one of the few communications 
programs that will run on an MP/M 

8-16 system. It has a flexible and ver
satile user interface. supports script 
files. handles auto-dialing modems. 
unattended operation. and file trans
fer in conjunction with SCHED. and 
more. Modem 8-16 is one of the nicest 
communications programs I have 
seen. Its one serious deficiency is the 
absence of any error-checking pro
tocol for file transfer. Modem 8-16 
does transfer files with XON/XOFF 
handshaking. but it does not include 

the Christensen (XMODEM) or CIS 
(CompuServe Information Service) 
protocols. I have indications that the 
company will soon add error-checking 
file-transfer protocols to a new version 
of Modem 8-16. 

DOCUMENTATION AND SUPPORT 
In recent months. Gifford has made 
significant strides in improving its 
documentation of MP/M 8-16. In the 

(continued) 

Tuble I: Bencfirnark results for tfie Gifford MPIM 8-16 Sijstern. Tfie BASIC 
bencfirnarks were determined using an 8-bit version of Microsoft BASIC 5.2 . 
SuperCalc-86 version 1.0 was used in tfie spreadsheet bencfirnarks. 

Benchmark System and Time 

BASIC 

Sequential write 
-to single-sided single-density floppy disk MP/M 8-16, 28 seconds 

CP/M-80, 27 seconds 
-to hard disk MP/M 8-16, 14 seconds 

CP/M-80, 12 seconds 

Sequential read 
-from single-sided single-density floppy disk MP/M 8-16, 26 seconds 

CP/M-80, 25 seconds 

-from hard disk MP/M 8-16, 14 seconds 
CP/M-80, 10 seconds 

Sieve of Eratosthenes MP/M 8-16, 112 seconds 
CP/M-80, 99 seconds 

Calculate with single-precision numbers MP/M 8·16, 50 seconds 
CP/M-80, 45 seconds 

System Utilities 
Format and disk copy (including copy verification) 

-single-sided single-density (243K bytes) · MP/M 8·16, 38 seconds 

-double-sided double-density floppy disk 
(1 .2 megabytes) MP/M 8-16, 23 seconds 

Copy file (40K-byte, using PIP) 
-hard disk to single-sided single-density floppy 

disk MP/M 8·16, 23 seconds 

-hard disk to double-sided double-density 
floppy disk MP/M 8-16, 13 seconds 

-hard disk to hard disk MP/M 8-16, 11 seconds 

-single-sided single-density to single-sided 
single-density floppy disk MP/M 8-16, 37 seconds 

Spreadsheet 
Load spreadsheet 

-from single-sided single-density floppy disk MP/M 8-16, 8 seconds 
CP/M-86, 10 seconds 

-from hard disk MP/M 8-16, 4 seconds 
CP/M-86, 6 seconds 

Recalculate MP/M 8-16, 3 seconds 
CP/M-86, 3 seconds 
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past. it could have been argued that 
someone with a "hacker" mentality 
should install and maintain the sys
tem; the documentation consisted of 
the not-uncomplicated Digital Re
search MP/M-86 manuals (not to be 
confused with the brain-damaged 2.2 
manuals-the MP/M-86 manuals are 
far superior) and a thin 8-16 imple

mentation manual containing much 
information that can only be de
scribed as extremely terse. Luckily. 
this deficiency has been addressed. 
and the new Gifford manual is a 
tremendous improvement. The MP/M 
8-16 users manual is bound in an at
tractive "IBM PC-style" loose-leaf 
binder. consisting of hundreds of 

For just $99. the Personal Computer 
Line Tamer™ power conditioner protects 
your computer from 99.5% of all dtr1y 
power problems. Line Tamer power con
ditioners have a long, successful track 
record of providing clean power to 
mainframes, minicomputers and small 
computer systems. NON microcomputers 
con get the some total protection. tor 
just $99! 

This is the best power protection you 
can buy! Line Tamer ferroresonant tech
nology protects against voltage &pikes. 
trmslents md noise, while providing con
stant 120 Vfl.C power to YOU' computer to 
protect against brownouts and over
voltages, too. Other products protect 
against some of these, but not an. For Just 
a few dollars more, yol.X computer will be 
protected against everything but a power 
outage. and the PC Line Tamer will s1iil 
maintain power during interruptions of up 
to 3 milliseconds. 

~~-~&±i #-~ 
POWER CONDITIONERS 


UNINTERRUPTIBLE POWER SYSTEMS 


Personal Computer Line Tamer pow
er conditioners are r.oted at 150 VA They 
feature four rea panel plug receptacles, 
a six-foot power cord and an attractive 
bone color case that fits into any offlce or 
home decor. For lager micro systems. we 
recommend the 300 VA PCLT at $139. 

See your local dealer and compare 
what you'd have to pay for other power 
"protection" products with the perfor
mance of the $99 Personal Computer 
Line Tamer. Vou'I see )J!t how affordable 
real power protection is. 

NEED BLACKOUT PROTECTION? 

Personal Computer Line Tarner uninter
ruptible powersystems offer equal value. 

• Upto 40 minutes ofbackup power 
• Alwayson-line 
• Maintencrice-free 
• Full powerconditioning, toot 

Ca!! or write for information. 

THESHAPE CLEAN POWER 
MAGNETRONICS. INC SOURCE 

901 DuPage Avenue, Lombard, IL 60148 
Phone 1 312 620-8394 •TWX 910-991-2352 

pages of clearly written and indexed 
documentation. Special attention is 
given to system set-up. descriptions of 
every available command. system 
software maintenance. security 
measures. and hardware trouble
shooting. The manual is supple
mented by a bimonthly newsletter 
that announces new products. up
dates. patches. user contributions. etc. 

Gifford appears to take its role of 
providing customer support quite 
seriously and offers several types of 
support. including the newsletter. an 
on-line message system. and a dedi
cated telephone-support staff. I have 
used the latter service several times; 
the support offered by the Gifford 
staff is unparalleled in the industry. 
The people are knowledgeable and 
involved in the software-development 
effort at Gifford. 

Since all boards sold by Gifford are 
CompuPro CSC grade. they carry an 
unconditional two-year replacement 
warranty. I recently experienced a 
failure of an M-Drive/H board. con
tacted Gifford. and had a replacement 
board the following day. 1 am not 
aware of the service policy on hard
ware more than two years old or not 
from CompuPro. 

CRITICISMS 
This review is complimentary. 1 should 
admit that frankly 1 find little on which 
to fault Gifford. and I am not inclined 
to review a product unless I feel 
strongly enough about it to use it 
heavily over an extended time period. 
To be fair. however. there are some 
areas needing improvement. 

The most serious problem 1 have 
with MP/M 8-16 is its treatment of 
modem ports and its lack of auto
logout. Another problem area is the 
use of the M-Drive/H as drive A:. Al
though the basic speed advantage is 
there. it seems that several utilities. 
particularly those dealing with user 
accounts and passwords. do not deal 
effectively with a volatile A: drive. 
There are ways to get around this 
shortcoming. but they are circuitous 
and are not documented. 

Another shortcoming is that the so
(wntinued) 
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A few smart reasons 

to buyoursmart modem: 

Features 	 Ven-Tel Hayes 

1200 PLUS 
1200 and 300 baud, auto-dial, auto-answer 
Compatible with "AT" command set 
Can be used with CROSSTALK-XVI or Smartcom II software 
Regulated DC power pack for cool, reliable operation 
Eight indicator lights to display modem status 
Speaker to monitor call progress 
Attractive, compact aluminum case 
Two built-in phone connectors 
Compatible with The Source and Dow Jones News Retrieval 
Unattended remote test capability 
Phone cable included 
Availability 

Price 

The Ven-Tel 1200 PLUS offers high speed, 
reliable telecommunications for your per
sonal computer or terminal. Whether you 
use information services or transfer data 
from computer to computer, the Ven-Tel 1200 
PLUS is the best product around. Available 
at leading computer dealers and distribu
tors nationwide. 

Also from Ven-Tel: internal modems for the 
IBM and HP-150 Personal Computers with 
all of the features of the 1200 PLUS. 

You choose. The Ven-Tel 1200 PLUS
the smartest choice in modems. 

Ven-Tel Inc. 
2342 Walsh Avenue 
Santa Clara, CA 95051 
(408) 727-5721 

Yes Yes 
Yes Yes 
Yes Yes 
Yes No 
Yes Yes 
Yes Yes 
Yes Yes 
Yes No 
Yes Yes 
Yes No 
Yes Yes 
Now 

$499 $699 

Cross talk is a trademark of Micros tuf; Hayes and Sman com 11 are trademarks of Hayes Microcomputer Products. 
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phistication of the OS has extracted 
a dear cost in terms of system RAM 
requirements. It is safe to say that 
there is no such thing as too much 
RAM on an MP/M 8-16 system. The 
3841<-byte three-user system widely 
advertised by Gifford indeed supports 
three users in many cases. but an
other I 28K bytes of memory would 
make life much more pleasant. This is 
really more of an observation than a 
criticism. Gifford freely admits this re
quirement. In fact. the company en
courages prospective purchasers to 
consider more RAM in their planned 
systems and warns that the budget
conscious may run into difficulty. Each 
8-bit process running under the OS re
quires a 64K-byte block of contiguous 
RAM. while it is possible that a 16-bit 
process could require more or less 
than this. Making matters worse. Gif
ford charges virtually list price across 
the board for the hardware it offers. 
so bargain hunters need not apply. 
The axiom "you get what you pay for" 
certainly is relevant here. and the cost 
of superior software development 
and support staff offered by Gifford 
accounts for the premium pricing. 

A multiuser OS running on a pair of 
microprocessors is not a panacea for 
data-processing ills. Although it is 
theoretically possible to run an MP/M 
8-16 system with a dozen users. it's 
probably more realistic to use four to 
six consoles simultaneously. This 
depends upon the type of work be
ing performed; running WordStar. for 
example. is much less taxing on sys
tem resources than SuperCalc is. Gif
ford seems to view the "horsepower" 
issue in a practical light and will be 
able to advise a prospective pur
chaser if an MP/M 8-16 system will 
satisfy his needs (as long as Gifford 
can get a clear idea of the proposed 
application). 

RECENT DEVELOPMENTS 
With the latest release of MP/M 8-16 
(version 2. IG). Gifford has added a 
significant enhancement it calls "vir
tual terminals: · Modeled after the 
virtual-console concept of Concurrent 
CP/M. virtual terminals provide each 
user with true multitasking operation. 
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In contrast to plain MP/M-86. where 
a detached process pauses when any 
console 1/0 (input/output) is required. 
virtual terminals let terminal output 
be buffered to a temporary file. You 
switch screens with a user-defined 
"escape" sequence and thus can con
veniently toggle among up to four vir
tual terminals per physical terminal. 
Gifford's implementation of this fea
ture depends on hardware in the dis
play terminal to support an additional 
page of display memory for each vir
tual screen so that you do not lose 
your bearings when switched among 
virtual terminals. In other words. if 
there is no console output while a 
given virtual terminal is in the back
ground mode. no screen updating will 
take place when this terminal is called 
back into the foreground. This con
trasts with Concurrent CP/M. which 
enables RAM-resident screen buffer
ing for each virtual console and auto
matic screen redraw whenever a con
sole is brought into the foreground. 
Gifford apparently decided that the 
software and space overhead re
quired to support a lot of terminal 
hardware for implementation of vir
tual consoles as envisioned by Digital 
Research for Concurrent CP/M is pro
hibitive. That argument certainly has 
merit. and addition of hardware to 
support the background screen dis
plays has the benefit of no additional 
processor overhead as required by 
the Digital Research approach. I have. 
in fact. implemented the Gifford 
virtual-terminal scheme on hardware 
both with and without alternate dis
play memory; I have found the latter 
is usable. though inconvenient at 
times. Programs such as WordStar. 
which do not have a command to re
paint the screen. are certainly in
convenient if you want to switch be
tween several virtual screens. 

What do you pay in terms of sys
tems resources for the virtual-terminal 
feature? Memory. more memory. and 
still more memory. Not only does the 
MPM.SYS file grow by approximately 
64K bytes (its typical size now on the 
order of 160K bytes). but each addi
tional task initiated by a user natural
ly requires an independent. unused 

segment of RAM. For example. if I run 
an 8-bit WordStar on VTI. it requires 
a contiguous 64K-byte block (as does 
any 8-bit process); and if I am assem
bling a 16-bit program on VT2 using 
ASM86. it also requires RAM. just as 
though another user were running it. 
It should be clear how quickly my 
448K bytes of memory becomes in
sufficient for several users. all of 
whom want to run several processes 
concurrently. Suddenly. I megabyte 
of addressable memory space for the 
8088 processor does not sound in
finite after all. 

The addition of virtual-terminal 
operation to MP/M 8-16 represents 
the zenith of development of this OS. 
Gifford's virtual-terminal scheme was 
inspired by Concurrent CP/M (now ap
parently called Concurrent DOS) from 
Digital Research. Gifford is already 
running its own version of Concurrent 
CP/M 8-16 in house and will be releas
ing it by the time you read this. The 
user interface will be virtually in
distinguishable from MP/M 8-16. but 
Gifford has promised significantly im
proved hard-disk speed. 

Gifford is also quite proud of its im
plementation of DR Net. a local-area 
network based on Datapoint's ARC
NET hardware and released along 
with Concurrent CP/M. DR Net sup
ports the networking of CompuPro 
and I BM PC hardware running under 
Concurrent DOS. Each user may have 
access to any peripheral or system 
resource on the network. Gifford is 
busily modifying its utilities to operate 
across the network. 

SUMMARY 
Although the use of an S-100-based 
system may seem anachronistic com
pared to some of the newer desktop 
and portable computers. the Gifford 
system offers several important ad
vantages. The CompuPro hardware is 
rockcsolid and reliable. The MP/M 8-16 
operating system lets you access a 
tremendous base of both 8- and 
16-bit software. Because it is tailored 
to a particular user environment and 
comes complete with all equipment 
and software. Gifford's MP/M 8-\6 is 
a very attractive system. • 



from Microcomputer Accessories, Inc. 
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It's here to stay. Our Rolltop 100 
Disk File~ with optional lock , 
holds 120 51/i'' diskettes (twice the 
capacity of "flip top" files), in ten 
sections, with color coded divider 
labels. Anti-skid feet. Textured 
buff plastic body with your cho·oe 
ofbronze baked enamel or walnut 
rolltop. Also available in black 
with silver mylar rollcop. And 3 Y2 11 

microdiskette and 8" disk models . 
They're all lock & roll to you . 

Inquiry 233 

5721 Buckingham Parkway 
P.O. Box 3725 

Culver City, California 9023) 

Telephone 213/641-1800 


In Europe: 
N.V. Microcomputer Accessories Europe S.A. 
Rue de Florence 37 
1050 Bruxelles, Belgique 
Telephone 02/538.61.73 

These and other fine products are available at 
Sears Business Systems Centers, Computer
land, Businessland, IBM Product Centers and 
other computer/software retail locations. 

http:02/538.61.73


• 

A 3M diskette can 
make one read/write pass 
on every track, every hour, 
every day for 200 years and 
still be in terrific shape. 

Has 3M discovered the 
floppy fountain ofyouth? 

In a way, yes. 
We discovered that if 

you want to make a floppy 
that's certified 1003 
error-free and guaranteed 
for life, you have to make 
every last bit of it yourself. 

That's why we're the 
only company that con
trols every aspect of the 
manufacturing process. 

We make our own 
magnetic oxides. And the 
binders that attach them 
to the dimensionally 
stable substrate. Which 
we make ourselves from 
liquid polyester. Which 
we make ourselves. 

We also test our 
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floppies. At least 327 ways. 
And not just on exotic 
lab equipment with per
fectly aligned, spotless 
heads. But also on oflice 
equipment like yours. 
We even reject a dis
kette if its label 
is crooked. 

Some companies 
claim their floppies are as 
good as ours. 

They should live so 
long. 

One lessthing tD 
worryabout:: 

Inquiry 350 



() 1984 Cosmos Inc. 

Revelation. Because the obiect is to win. 
Winning isn't easy when you have 

to work harder than your PC because 
your relational database falls short. 

That's why experienced users 
power their PC's with the Revelation® 
"Applications Environment" from 
Cosmos. 

More than a relational database. 
Revelation gives you the tools and 
flexibility you need to prototype and 
develop even thf' most Pxotir mirm
computer ~pplications 
ease and efficiency. 
plain English to 

entry screens and menus, process 
information, make simple mquiries or 
Q"enerate comolex reoorts. 

and Rev's "Open Environment" com
munications concel?t allows interactive 
access to many mamframe and mini
computer systems. Networking and 
runtime versions are also available. 

When you need more than a simple 
database, Rev up your PC with Reve
lation, the "Applications Environment" 
from Cosmos. 

Contact us by phone or write and 
we'll arrange an unforgettable demon
stration for you with a Cosmos repre
sentative in your area. 

MS/ DOS"' ofMicrosoft Corp. 

ulry 89 

Cosmos Inc. 19530 Pacific Highway S. (206) 824-9942 
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Lotus's Symphony 

Real and 


rational 

advances 


over 1--2--3 


BY DICK POUNTAIN 

Dick Pountain is a technical author 
and software consultant living in 

l.Dndon . England. He can be 
contacted do BYTE. POB 372 , 

Hancock. NH 03449. 

A fter Lotus 1-2-3 was released. 
Lotus Development Corporation 
was faced with the problem that 

every hit-maker faces: What next? The com
pany responded with Symphony, another 
large multipurpose spreadsheet program 
(see the Preview "Symphony: A Full
Orchestra Version of Lotus 1-2-3;· by Rik 
Jadrnicek. July 1984 BYTE. page 121). 

When I first used 1-2-3, I had a feeling that 
Lotus had raised the stakes in the personal 
computer software market. It wasn't so 
much a matter of performance because. 
although the program works very well, you 
can find competitors in each of l-2-3's ap
plication areas that perform equally well. It 
was the design, ergonomics. documenta
tion. and packaging that made 1-2-3 a 
superior product. Lotus 1-2-3 was a 
polished product in an industry that had 
needed a good dose of professionalism. 

Symphony is based on the same spread
sheet data metaphor as 1-2-3. and this 
spreadsheet is also located entirely in main 
memory. Despite last year's rumors. it 
doesn't have any form of virtual memory 
management (i.e.. swapping to and from 
disk to make the memory look bigger). 

When you first boot Symphony up, the 
displayed spreadsheet looks similar to 
l-2-3's. and an experienced 1-2-3 user could 
start entering data immediately. However. 
significant differences in the command
menu structure soon become apparent. 
When you use Lotus 1-2-3 you press the 
slash key to access one master command 
menu, but Symphony has two menus. You 
access these with the IBM function keys F9 
(called "Services" on the supplied plastic 
overlay) and FIO ("Menu"). 

The FIO key brings you to a menu that 
roughly corresponds to the 1-2-3 master 
menu (Lotus also lets you access this menu 
by pressing the slash key). However. the 
Symphony/1-2-3 menu options don't corres
pond; some of l-2-3's options are now in 
Symphony's Services menu and some 
submenus are in different places This 

means that only a few of the 1-2-3 keyboard 
macros will run unaltered on Symphony. 
and many will run with undesired results 
(e.g., /ws will give you "Worksheet Status" 
in 1-2-3 and "Width Set" in Symphony) . 

Symphony menus work even better than 
l-2-3's. They're well designed and can easily 
cope with the extra function load by pre
senting different context-specific main 
menus for each environment. The pro
gram's services. on the other hand. remain 
the same as l-2-3's throughout. including 
such basics as file saving and retrieval. 
Overall. Symphony provides a good 
balance between command consistency 
and context sensitivity. 

Symphony's on-line help facility (the Fl 
key) is just as good as l-2-3's so you won't 
have to spend much time poring over the 
manuals. However. because Symphony is so 
large, the help facility can't fit on the same 
disk as the rest of the program. You have 
to replace the program boot disk with a 
Help and Tutorial Disk (in drive A) if you 
want on-line help on a floppy-disk-based 
system. I could do without this disk swap
ping, but Symphony handles it gracefully 
and gives you all the right prompts at the 
right times. On an IBM PC XT (or other 
machines with larger floppy disks) disk 
swapping won't be a problem. 

WINDOWS 
Lotus 1-2-3 has a limited form of "window
ing"; it splits the spreadsheet into in
dependently scrolling areas. In Symphony, 
the windowing capacity has been enhanced 
enormously. You can create different types 
of windows that can be moved around free
ly on the screen. shrunk or expanded, and 
overlapped. Symphony has five types of 
windows that correspond to the five 
separate application areas of the program; 
the spreadsheet window is called Sheet. the 
word-processor window is Doc. the data
base-manager window is Form, the graph
ics window is Graph, and the telecommu

(wntinuedi 
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nications window is called Comm. 
It's important to understand how 

Symphony windows differ from the 
"desktop" style of windows used by 
the Lisa. Macintosh. Visi On. etc. Sym
phony's windows present different 
ways of viewing the same data. The 
spreadsheet. organized in cells. is 
always the base program. You can 
change the type of window at will. For 
example. you can enter a document 
into a Doc window (which looks like 
a word-processor screen with a for
mat line). move it to a Sheet window 
(the text appears in a column of the 
spreadsheet). and then transfer it to 
a Comm window and send it to a 
remote computer with your auto-dial 
modem. 

On the Lisa. the different windows 
let you accomplish different tasks. 
which are performed by different pro
grams on different data files. lb ex
change data between the different 
windows (hence. different files) you 
have to cut and paste. 

Symphony also can let you look in
to different jobs (perhaps a financial 
model and a report). but those jobs 
would have to be in different areas of 
the same spreadsheet in memory. 
This makes the program less complex 
than the Lisa's desktop environment. 
but it is not necessarily inferior. 

An IBM PC with a Symphony pro
gram runs faster than the Lisa or Mac 
loaded with a similar application. 
Because all the data is in RAM 
(random-access read/write memory) 
Symphony is never disk-bound and 
the program's response time is very 
fast. This is particularly true when you 
have to copy and move data; the 
spreadsheet operations are much 
faster than cutting and pasting. ' 

The main drawback to Symphony's 
type of windows is that. by sharing the 
spreadsheet between different jobs, 
Symphony places some of the onus 
on you to make sure that the jobs 
don't interfere with each other. For in
stance. inserting and deleting columns 
or rows globally can interfere with 
something at the other end of the 
sheet. 

Symphony doesn't use a mouse to 
manipulate windows. Instead it relies 
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on the function and cursor-control 
keys (in established Lotus style). The 
commands are exceptionally well 
thought out and I doubt that using a 
mouse would be any faster. For exam
ple. you can flip between windows by 
hitting a single key; if you hit the Alt 
key and the first key again. the current 
window will "zoom" to full screen size. 
If you use the End key in conjunction 
with the other cursor and page keys 
you will be able to move quickly 
around even the largest sheets or 
documents. 

Symphony helps you isolate dif
ferent data areas on the sheet. For ex
ample. in the database and word
processing environments it won't ac
cept data that would overwrite oc
cupied cells. In addition. you can 
restrict the cursor's movement within 
a window to a specified range by 
recording its boundaries on a settings 
sheet. 

Every part of Symphony has its own 
settings sheet. These appear as con
trol panels when you choose "Set
tings" from the menu. These sheets 
can be given unique names and saved 
on disk independently of the main 
worksheet. Document settings sheets 
store document formats; Form set
tings sheets store the structure of 
databases: Window settings sheets 
store the name and properties of a 
window. etc. 

Experienced Symphony users will 
have a complete set of such sheets so 
that each application will boot up ex
actly the way they want it. For novices. 
settings sheets can be somewhat 
overwhelming; it's probably best to 
set your screen parameters manually 
from the keyboard. The settings 
sheets are good news for the "value
added" vendors. lbgether with the ex
tended macro language. which I will 
discuss later. they make it easy to 
write custom applications in 
Symphony. 

Doc 
The text-editing facilities in 1-2-3 are 
so rudimentary that Lotus. showing 
commendable restraint. never 
claimed that it had word-processing 
capabilities. However. the word-

processing facility in Symphony 
should be adequate for any low
volume user. It does not have features 
that professional and technical 
authors may demand (for example. it 
lacks footnote management and con
ditional page breaks), and techno
snobs may lament the absence of 
screen-displayed attributes such as 
boldface and italic. And it doesn't 
have a spelling checker. On the other 
hand. it's simple and pleasant to use. 
which cannot be said for some of the 
state-of-the-art programs I've seen. 

Tu enter text. you create a Doc win
dow or change the type of an existing 
window to Doc. The row and column 
numbers disappear and are replaced 
by a format line showing margins and 
tab stops. Then type as you would 
with any other word processor. The 
editor can insert text and overtype. It 
has automatic word wrap and 
automatic justification (left. right. or 
center) that you can disable if you 
want. 

Printing is largely "what you see is 
what you get" and there is no 
separate formatting pass. Double and 
triple spacing aren't shown on the 
screen (except as flags). Boldface and 
other type attributes must be set with 
embedded codes. However. you can 
put all the IBM alternative characters 
onto the screen with the Compose 
key. Automatic page breaks are not 
visible. but if you press a Where key 
the program will tell you your page 
and line location on the printed docu
ment. Manually inserted page-break 
characters are visible. 

The Search and Replace functions 
are excellent: they allow you to 
manually replace or skip some 
specific instances of the target test 
and then say "go ahead and do all the 
rest';_a feature that is missing from 
many well-known word-processing 
packages. The Search function is case
sensitive. and paragraphs are auto
matically rejustified after text is re
placed. 

Symphony lets you invoke special 
lines in the text that override the 
margin. tab. and indent settings of the 
master format line at the top of the 
screen so that you control the page's 
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appearance. These special format 
lines can be given names. stored. and 
recalled when you need them. You 
can also invoke a GOTO command to 
bring up a named format line. 
Because this system is wholly visual. 
it is easier to understand its workings 
than abstract environments or "style 
sheets:· but it is complicated by things 
such as nested numbered subpara
graphs. Headers. footers. automatic 
page numbering. and date stamping 
are all supported. 

Holding all the text in RAM is not 
a problem for the hardware for which 
Symphony is intended. I managed to 
get a 32 .000-word document into an 
IBM PC with 5 l 2K bytes of RAM. and 
it took less than a second to go from 
beginning to end. Try that with virtual 
memory! 

Symphony has all the facilities of a 
spreadsheet. database. and program
ming language available when you are 
word processing. With Symphony, it's 
possible to write formulas or macro 
programs to do mail-merge and other 
document manipulation. 

FORM 
The Symphony database is the pro
gram's largest single improvement 
over l-2-3. In 1-2-3. l.Dtus uses the 
columns of the spreadsheet for fields. 
which make the data structure tangi
ble. Unfortunately, this involves the 
user at too low a level. defining input 
and output cell ranges. 

In Symphony. this feature has been 
replaced with the Form window. Tu set 
up a database in Symphony, type the 
names of the fields you want into con
secutive spreadsheet cells. Then 
create a Form window. When you hit 
the GENERATE command. you'll be 
asked to choose the default field type 
and length (from a menu). and then 
to point to the range of cells contain
ing the field names. The new window 
becomes a data-entry form. Data can 
be entered immediately and all your 
interaction with the database (in
cluding searches and sorts) can be 
performed with this form if you want. 

Browsing through the records. in
serting and deleting records, and 

[wntinued) 

AT A GLANCE 

Name 
Symphony 

Manufacturer 
Lotus Development Corporation 
161 First St. 
Cambridge, MA 02142 
(617) 492-7171 

Price 
$695 

Size 
Program takes about 300K bytes .of 
memory and Lotus recommends at 
least 320K bytes 

Features 
Variable, overlapping windows; data 
can be viewed as text, spreadsheet, 
or structured records; integral report 
generator; programming macro 
language; add-on applications; 
drivers for displays, printers, and 
modems 

WORD PROCESSING 
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15 

JO 
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" 
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LOAD SAVE SEARtH 

SPRE AD SHEET 

LOAD AE:CAL.t1.IL.ATE 

A comparison of Symphony with stand
alone packages specifically designed for 
word processing, spreadsheeting, and 
database management shows that Sym
phony performs well in all categories. Its 

Documentation 
Two manuals, an Introduction 
booklet, a Quick Reference Guide, 
and a Glossary; disk-based Help 
and Tutorial Disk program 

Comments 
Easy to use and learn; fast response 
in most operations; individual 
functions (spreadsheet excepted) are 
not as powerful as best of stand
alone competitors; could serve well 
as sole computing resource if your 
data volume is low 

Im SYMPHONY 

[[] WOROST AA 

~ MULTIPLAN 

~ dBASEil 

SCROLL 

765.0 

~ 
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35 

JO 

25 
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l5 
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SORT RECO~D ACCESS 

very fast times compared to dBASE II in the 
Record Access test should be read with the 
knowledge that Symphony's records are in
dexed, while dBASE ll's are not. 
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editing field contents can all be ac
complished by the appropriate IBM 
control and cursor keys. 

To perform a search and select 
operation. choose "Criteria" from the . 
Form menu and then fill in the fields 
you want to match. Any of Sym
phony's @FUNCTIONS can be used 
in a criterion. as well as the ? and * 
wild-card characters. When you return 
from the menu. the database will ap
pear to contain only those records 
that match the criteria. To get back to 
the whole database. choose IGNORE 
CRITERIA. Performing a sort opera
tion on up to three keys is just as easy. 
Many Form windows can look at a 
single database. so some users could 
be given access to restricted subsets 
of the data (Symphony also provides 
locking with passwords). Novice users 
should find these facilities sufficient 
for all database operations. More ex
perienced users can switch to a Sheet 
window to view the raw da:ta. 

Symphony has even more special 
ranges than 1-2-3. and it creates them 
automatically and transparently when 
you type GENERATE. They can all be 
manually tweaked to fine-tune the 
database. Most important is the 
Definition Range. which performs the 
task of mapping the entry form onto 
the records in the database. This 
range has several empty columns for 
the formulas that do input validation 
(both type and range checking). com
puted fields. and input transforma
tions. It also holds the default values 
for nonentered fields. Since Sym
phony has powerful string (as well as 
numeric) arithmetic. the Definition 
Range lets you set up sophisticated 
databases. The most serious limita
tion I found of the Definition Range 
was that computed fields can only use 
values from their own record. not 
from prior or succeeding records. For 
example. you can't accumulate run
ning totals. You'd have to use spread
sheet functions (e.g .. @SUM) on a 
column instead. 

The fact that all data has to be in 
RAM is more of a limitation for a data
base than it is for the word processor. 
Even so. a 512K-byte machine will 
hold 1700 records of I 00 bytes
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which will do for a price list. mailing 
list. or even stock control for a small 
business. Symphony's powerful range 
of statistical functions can be applied 
to databases. which should prove use
ful to analysts of all persuasions from 
the laboratory to Wall Street. 

GRAPH 
Symphony's graphing function is 
somewhat better than l-2-3's. The 
most obvious difference between the 
two programs is that Symphony's 
graphs appear in Graph windows and 
are automatically scaled to fit. When 
you resize a window. the graph is 
redrawn at lightning speed before 
your eyes. 

I was rather disappointed that I 
could not have color-graph windows 
on the same screen as text on my sys
tem. which includes the IBM Color 
Graphics Adapter and an IBM color 
monitor. The best I could manage was 
either monochrome graphs and text 
or a color display where I had to tog
gle between text and graphics mode. 
That pretty picture in the BYTE 
Preview (July 1984. page 121) must 
have been taken from a system using 
the Plantronics Colorplus Card: ac
cording to the Lotus Install notes 
that's the only way it could have been 
created. 

In general. I found color manage
ment to be a weak point of Sym
phony. I'm thoroughly addicted to 
black type on a pale blue background 
(Lisa style) and I use WordStar set up 
this way. Symphony has a Henry Ford 
background color scheme (any color 
as long as it's black). and the fore
ground can only be changed for 
graphs. The reason is a combination 
of the inherent weakness of IBM's 
color graphics and the company's 
desire to cater to as many look-alikes 
and option boards as possible. 

· COMM 
We Brits still live in the Stone Age as 
far as telecommunications go. I have 
a 300-bps (bits per second) coupler 
(and only a handful of bulletin boards 
to talk to). while auto-dial modems are 
about as common as domestic nu
clear reactors. 

With this proviso. the comm unica
tions facility in Symphony looks fine 
to me. Creating a Comm window gives 
you a main menu. The main menu lets 
you alter all the communication 
parameters while you are on line. or 
load a settings sheet in which you've 
recorded all the parameters (including 
telephone numbers and log-on proce
dures) for a particular source. Sym
phony will dial numbers for you. 
perhaps from a database of stored 
numbers or from a macro program. 
It lets you prefix the number. if 
necessary. to get an outside line 
through a switchboard. 

1ext can be captured on the work
sheet and then looked at via Sheet. 
Doc. or Form windows. Or you can 
send any of these types of data to a 
remote site. with highly flexible for
matting options (such as data conver
sior, from foreign character sets). If 
you're .busywhen a call comes in. you 
can switch to a Comm window to 
receive it without disrupting your 
work. You can have Symphony answer 
the phone. unattended if necessary. 
File transmission under the widely 
used Ward Christensen XMODEM 
protocol is built in. but no mainframe 
protocols are supported. These may 
be available later as applications. I 
could only use Symphony in a basic 
terminal-emulation role. calling a few 
local bulletin boards. It worked fine. 
capturing neatly formatted text when 
required. 

MACROS AND 
COMMAND LANGUAGE 
Lotus 1-2-3 has a simple form of pro
grammability: it uses "keyboard 
macros:· which are named collections 
of keystrokes (represented either as 
single-letter menu choices or names 
of special keys in braces) that are ex
ecuted automatically when you invoke 
their name. In Symphony this facility 
has been enhanced to the point 
where it becomes a full programming 
language. 

You can stil I use keyboard macros 
but now there is an automated way 
to produce them. Press the Learn 
function key to set Symphony in Learn 

(wntinued) 



MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 

The fast, easy and low cost way to 
meet the challenges of today's 

electronic innovations. A unique 
learning series that's as innovative as 

the circuitry it explains, as 
fascinating as the experiments you 

build and explore. 

From digital logic to the latest 
32-bit microprocessor, the McGraw
Hill Contemporary Electronics Series 
puts you into the electronic picture 
one easy step at a time. Fifteen 
unique Concept Modules, sent to you 
one every 4-6 weeks, give you a 
handle on subjects like optoelec
tronics, robotics, integrated circuits, 
lasers, fiber optics and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and lively learning 
experience... a non-traditional 
approach to the most modern of 
subject matter. 

Unique Interactive Instruction 
With each module, you receive 

a McGraw-Hill Action Audio 
Cassette. Each tape is a dynamic 
discussion that drives home the key 
facts about the subject. Your learning 

With your first 
module, you 
gel this 
solderless 
breadboarding 
system. You'll 
USC it through
0111 the series to 
build clec
cronic circui1s 
nnd bring 
concepts 
10 life. -
experience is reinforced through 
interaction with vividly illustrated 
text, audio cassettes, and actual 
electronic experiments. Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 

Perform 
Experiments 

in Contemporary Electronics 
Throughout your series, lab

oratory experiments reinforce every 
significant point. This 
essential experience 

-'1 - .
. . . dynamic, hands-on 
demonstrations of 
theory in practice ... 
will help you master 
nrinf'inlP~ th,:it ,:innlv "11 

Scale Integrated) circuitry. · 
In your very first module, you'll 

use integrated circuits to build a digital 
oscillator, verifying its operation with 
a light emitting diode (LED). You'll 
learn to identify passive and active 
components, understand concepts 
common to all electronic circuits. 

For Anyone Interested in Electronics 
The Contemporary Electronics 

Series is designed for anyone from 
hobbyist to professional. It's for you 
if you're looking for new fields of 
interest. . .if you're a teacher who 

.yto 
1e 
gives 
n 

To order your first module with
out risk, send the postage-paid card 
today. Examine it for 15 days under 
the terms of the order form and see 
how the Contemporary Electronics 
Series gets you into today's electronics. 
Ifcard has been used, write us for 
ordering information. 

• , ~ McGraw-Hillt.' ' Continuing Education Center 

l )fn• ~ 3939 Wisconsin Ave. 

• • Washington, D.C. 20016 
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Listing I: The Sieve of Eralostl1enes in Symphonese Note that the ti111e 
shown is for only one iteration. 

fill array 
1 iteration 

{LET start,@NOW} 
{LET count,O} 
{LET A1,1} 
{MENU}CA1 .. A1 -A1 .. A8191 
{FOR i ,0,8190,1 ,do-sieve} 
{LET finish,@NOW} 

1899 
8191 

24570 
- 16381 
30910.93 
30910.95 

count 
i 
k 
prime 
start 
finish 

do-sieve {IF @IN DEX (flags,O,i)} {kill-multiples} 

kill-multiples 

loop 

{LET prime.i + i + 3} 
{LET k,i +prime} 
{IF + k>8190}{LET count.coun
{PUT flags,O,k,O} 
{LET k,k+prime} 
{BRANCH loop} 

t+ 1 }{RETURN} 

Execution time: 38 minutes 
32 seconds 

RS232C IBM PC Compatible 
Paper Tape Transmitter/Model 612 

Stops and starts on character at all speeds, 
uses manual control or X-on, X-off 90-260 
volt. 50-60 Hz power. 50-9600 baud, up to 150 
char/sec synchronous or asynchronous; 
ated internal or external clock, RS 232C, 

current loop or parallel output, reads 5-8 level 
ape, 7-11 frames per character, even or odd 
arity. Desk top or ra ck mount. 
ddmaster Corporation, 415 Junlpero Serra 
rive, San Gabriel, CA 91776, (213) 285-1121, 
elex 674770 Addmaster SGAB 

Inquiry 8 

Apple Macintosh 

IBM, XT, Hard disks 


Eagle, Compaq, Columbia 

NCR, Olivetti, Leading Edge 


Multiusers 

up to 16/TermSyst. 

Printers/Plotters 


Manitors, Disk Drives 

Modems, Diskettes 


Software 

for PC 8e Multiusers 


Printers: Epson, Okidata 

Gemini, Radix, NEC, HP 


COMPUTER EXPO INC. 

SOURCE COMPUTERS 


(213) 208-0352 208-0259 
(213) 906-1984 906-1634 

Inquiry 75 

Maxell Floppy Disks 

~ 
"'PACIFIC EXCHANGES 
100 Foothill Blvd .. San Luis 
San Luis Obispo. CA 93401. 
In Cal. call (800) 592-5935 or 
(805)543-1037 . 

Inquiry 268 

mode. so that it captures an d records 
all the keys you press. Step through 
a sequence of operations in Learn 
mode and the commands will appear 
in the range you've allocated to the 
macro. 

The command language consists of 
an assortment of extra commands 
that can't be invoked from the 
keyboard; the most important are the 
control structures (which 1-2-3 lacks). 
BRANCH permits looping and 
branching. IF <test> causes condi
tional branching. and FOR produces 
a counted loop. Named subroutines 
are allowed and you can pass any 
number of parameters to them. There 
are also commands for error trapping 
(ONERROR). controlling user-defined 
menus. controlling a communications 
link (including auto-dial links), and in
teraction with the keyboard. 

Programming in Sy111phonese takes a 
bit of getting used to. I like to think 
of it as the assembly language of a 
huge and weird chip with 53.000 
registers whose contents are visible 
on the screen. 

Because of the evaluation rules of 
the spreadsheet there are lots of 
things you can't do (like compute cell 
addresses for indexed addressing) but 
you'll usually find a @FUNCTION 
that will get you out of trouble. 

Purely as a demonstration. \ man
aged to get the Sieve of Eratosthenes 
to run (albeit slowly) and listing I 
shows you that it's readable code. 
Holding variables in named. single
cell ranges. instead of absolute cell 
addresses. makes the program read 
better. but more important. this 
makes the program relocatable. The 
@NOW function reads the system 
clock: Symphony has a comprehen
sive set of functions for dealing with 
real-time dates and intervals. 

APPLICATIONS 
Symphony can be expanded with 
command extensions (called Applica
tions) supplied as disk files. These are 
"attached" or "detached" through the 
services menu. and they add new op
tions to Symphony's menus. The only 
Application that comes with the pro
gram is one that lets you exit to the 
disk operating system and run various 
housekeeping programs before re
turning to Symphony. It works if you 
remember to copy COMMAND.COM 
onto your Help disk. 

PERFORMANCE 
AND OTHER MATTERS 
I ran the BYTE benchmarks (see the 
"At a Glance" page) and the results 

(continued) 
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FreeStorage! 

A radical ¥9=3 offer in extra length 

High Density Data Cartridges. 


m ·• now offers you the perfect formula 
for data storage with our new nine pack 
configuration. And to make this an abso
lute value; with the purchase of each 
nine cartridges we'll include a durable 
and practical storage container. First. 
you'll have the finest high 

nearest listed DEi distribudensity cart ridge that 
money can buy. Second, tor today. When it comes 
our extra length 5 fifty 5' to Y4 " technology. .. 1:51 41 

has the answersr cartridges have 23% more 

® 

high density storage capacity at 6400 
and 10,000 ftpi. And finally, our three 
separate shrink wrap packages will allow 
you to maximize your department inven
tory and provide flexibility when working 
with small quantities. This is. of course. a 

limited offer, so call your 

10150 Sorrento Valley Road• San Diego, CA 92121-1699 
Ill and DEi are registered trademarks of Data Electronics. Inc. 

Authorized Regional DEi Resale Locations: 
EASTERN: ABCO, OH (614) 876-1292 •Acknowledge, Inc.. MA (617) 620-8843 •COMARK. IL (312) 941-2676 •Crown 


Computer Products, NY (518) 438-0600 • Data Print, NC (704) 535-0296 • Data Research, NJ (201) 569-2620 • 

Dat ron Computer Products, NY (716) 328-8390 • EDP Supply. NH (603) 893-6118 • Eastern Data Products. NJ (201) 225-7300 


• Global Comp11tar SupPllea,l\IY (516) 485-1000 • Manchester Equipment, NY '(516) 435-1199 •MidwestComputer 

Supplies, IL (312) 231-1112 • MISCO, NJ (201) 264-8200 • llfashua Plus, NH (603i 880-2323 • Paragram ;Salas. VA 


(703) 356-0808 •Time Brokers of N. E .• MA (617) 769-4060 • Word Systems, Inc.. VA (703) 620-0300 

SOUTHWESTERN: Bluebird Systems. CA (619) 438-2220 •Challenge Computer. CA (415) 785-1300 •Computer 


Media Products, CA (619) 565-7802 •Computer Ribbons. CO (303) 295-0851 • Data Documents. CA (818) 965-3323 • Data 
Equipment Supplies, CA (213) 923-9361 • Dataslink Business Systems. Inc.. CO (303) 694-2116 • Devoke Company. CA 

(408) 980-1366 • 	 l.D.E.A.. CA (408) 745-1911 •International Memory Products, CA (213) 450-0132 • Kalleen's Inc.. CA 
· (415) 459-5382 • L.H. & Associates, CA (213) 543-5068 

SOUTHERN: Advanced Computer Products. TX (206) 527-4300• American Computer Supply, TX (214) 243-3232 •Automated 
· Computer Systams. FL (305) 594-3819 • Business Data Products. Inc.• TX (512) 453-5129 •Data Systems Supply, TX 

(713) 680-9353 a National Information Products. Inc.. TX (713) 956-2121 •Shared Busir;i.e~s. Inc.. GA (404) 355-6632 • 
. Stannard Computer Systems, TX (214) 423·7553 

NORTHWESTERN: Indal-Davis. OK (918) 587-2151 • PCI Management Systems, KS (316) 722-0975 •Spencer Systems, KS 
(913) 268-5244 •Western Paper Company, WA (206) 251-5300 
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PC EXPANSIONS 

Qume142A. .... . ... . . .. .. .. . $199 
Teac F055B.. . . .... .... ...• • . .. . $149 
Tandon TMl 00-2.. . ... . .. .. . . .. $179 
Tandon TM101-4.. .... . . $295 
CDC 9409 ... .......... . .. ... . . . $179 
Amdek Amd1skV. .. . . . . . . . . . . . .. $119 
Case and PS.. . .. .... . . . $ 45 
Maynard Disk Controller ... .. . .. . $114 
Sand star Series. . . . . . . . . . . . . . . . $call 
Internal 10 MB HD systems: WSl ... $899 
WS2. ....... . .. . . .. . . $1079 
Quadboard (64 K) .. . . . $259 

Quadboard (384K) . . . . . . .. .. $41 9 
Quadcolor I. . . . . . . . . . .. . . . . . . . . $199 

AST SixPakPlus (64 K) .. . . ..... . . $259 
SixPakPlus (384 K) . . . $419 

i~6i~~~us16~Kl.: :: : ::: :: : :: : . : : im 
AST-3780 . . . . . $659 
PCnet - starter kit . . . . . . . . . . . . . . $809 
MonoGraphPlus."S .. . . . . . . . . $389 

HERCULES graphics board .... . $349 
HAYES Modems: 300 . . . . . $209 

Smartmodem 1200. . . . $489 
Smartmodem 12008 . . . .. .. .. . $419 

Set of 9 chips (64 K) .. . .. $ 32 
256K chips (each) . . $ 23 
8087chip ... . .. ...... ... $169 
Verbatim Oatalife OS, OD (20) .. .. $ 49 

VLM Computer Electronics 
10 Park Place • Morristo wn. NJ 07960 

(201 J 267-3268 Visa. MC. Check or COO. 

TAX PAK© 

INTEGRATED TAX PROGRAM WITH: 

Forms 
1040 Tax Return 
1040A Short Form 
2106 Employee Bus. Exp. 
2119 Sale of Residence 
2441 Child Care 
3468 Investment Credit 
3903 Moving Expense 
4562 Depreciation 
4684 Casualties &Thefts 
5696 Energy Credit 

Sched.ules 
A Itemized Deductions 
B Interest & Dividends 
C Business ProlitOf Loss 
O Capital Gains 
E Supplemental Income 
G Income Averaging 
SE Sell Employment 
W Married Cpl. Both Work 

Formats: 8" CPM 2.2 IBM 3740 IBM PC-DOS 

Suitable for multiple clients or evaluating alternate filing 
strategies. Produces transcribeable IRS forms. $33. 
For 1985 edition, return 1984 serialized disk and $27. 

CANDELARIA WORKS 

3955 Club Dr. Atlanta, GA 30319 


404/266-8759 

To order call toll -tree 


800-621-5839 

Visa/MasterCard accepted 

Inquiry 50 

For the 

SANYO 
MBC555LPR 

BookkEEpER 
Accounts Receivable, Accounts 


Payable, General Ledger and 

Inventory. 


Invoic ing, auto bill. finance charges 

statements. checks. auto interlace 

and more. 160Kb. 320Kb. or XT. 


Single Program $150 
Tri-Pak $375 Quad-Pak $475 


AP. AR. GL AP. AR. GL. INV 


Also available in MS/PC-DOS & CP/M 

Dealer inquiries invited 
(505) 326-5833 

~[ ~ LA 3~~~~~h~~~~,~~.CH 
P.O. Box 10612, Farmington, NM 87499 

Inquiry 196 
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compare well with other market-lead
ing packages. 

My most serious criticism of Sym
phony concerns memory manage
ment. Symphony requires 320K bytes 
of RAM to run and showed 218.240 
bytes of free workspace on my 512 K
byte system. This allows a maximum 
255- by 211-cell spreadsheet (53.805 
cells). which is large enough for most 
users. However. like 1-2-3. Symphony 
uses a fairly naive memory-allocation 
scheme. so for example. if you add a 
single number to the extreme bottom 
right cell (IV8192) of an otherwise 
empty sheet. it will respond with a 
··memory full" error. · 

This is irritating, but there is a more 
serious problem with garbage collec
tion. When I ran the Sieve program. 
it created a column of 8190 flags. 
which uses a lot of free memory 
When I erased this column. Sym
phony didn't take back this space. 
Storing worksheets on magnetic 
media when they contain huge 
amounts of "phantom" data can eat 
up disk space by filling it full of blanks. 

To optimize disk use I had to selec
tively store the program code (using 
XTRACTJ. then reload it and store the 
whole sheet (with all free space now 
reclaimed). This means that you have 
to tl1ink seriously about memory use 
if you are using far-flung corners of 
the sheet. and you will probably have 
to move some things around. 

In a sophisticated program such as 
this I would have liked to see fully 
automatic memory optimization and 
garbage collection using sparse 
matrix methods. 

DOCUMENTATION 
The only complaint you could have 
about Symphony's documentation is 
that there's too much of it. As was the 
case with 1-2-3. the manuals are 
beautifully produced. fully indexed 
clearly written. and comprehensive. 
There are two huge main manuals 
(How-To Manual and Reference Manual). a 
Glossar!J. a Quick Reference Guide. and an 
Introduction booklet that has installation 
guidance I found the volume of infor
mation overwhelming. and the fre
quent cross-references between the 

two main books were disconcerting. 
The on-line help is so good that 
previous 1-2-3 users will not have to 
use the documentation often. And I 
must say that I feel slightly churlish for 
complaining about too much docu
mentation in an industry where too lit
tle information is a far more common 
problem than too much. Symphony 
does a lot of things. hence it needs 
a lot of documentation. 

CONCWSIONS 
It would have been easy for Lotus to 
foul up after a winner like 1-2-3 . The 
company didn't. Symphony provides 
real and rational advances over 1-2-3 
and manages to improve on the 
already excellent ergonomics of that 
program The upgrade from 1-2-3 is 
a good value for the money if you 
need the extra functions. 

I've heard some muttering that 
Symphony is too complicated. This is 
not true. The problem is that the pro
gram does so much that a user is 
tempted to try too much too fast. Sen
sibly approached. every part of Sym
phony is as easy as 1-2-3 . The tutorial 
program is good: it gets you using all 
the parts in a simple ways quickly The 
beauty of Symphony's design is that 
all the more advanced features are 
optional. and you can work up to 
them as you gain confidence. 

For a certain class of user. par
ticularly business managers and ex
ecutives. Symphony really might be 
the only program they need to buy. 
To get the most out of it though. 
they 'll need about 512 K bytes of RAM 
and. preferably, a hard disk. 

The various kinds of data-view can 
be combined with the new command 
language in so many ways that it's 
fruitless to speculate about what you 
could possibly "do" with Symphony. 
Merely thinking about the communi
cations facility combined with a real
time clock and macro programs gives 
me a score of exciting ideas 

I can't shake off the feeling that 
Symphony deserves a more powerful 
host than the IBM PC. Many of the 
criticisms I've made reflect as much 
on the limitations of that machine as 
on the program. • 

http:3~~~~~h~~~~,~~.CH


You've probably 

alreadyoutgrownyour 


personalcotnputer. 


You'll know you've outgrown your 
personal computer the first time you 
realize it won't let people share resources 
or work on the same job simultaneously. 

The fact is, the isolated, standalone 
PC is only the beginning of how com
puters can meet today's business needs. 

The fact is, your next step to growth 
is the new TeleVideo® Personal Mini.™ 
Simply plug it in and grow. 

Runs PC, mini and 
multiuser software. 

With the TeleVideo Personal Mini, 
users of IBM® or TeleVideo PCs, XTs, 
and portable computers can share data 
and expensive peripherals like printers 
and plotters. 

The Personal Mini dramatically in
creases computing power. So it not only 
runs PC software, but also hundreds 
of popular, fast minicomputer and multi
user software programs in your estab
lished PC environment. 

And, unlike less advanced networks, 
the Personal Mini never sacrifices per
formance or speed regardless of how 
many workstations are on line. It also 
offers multitasking. 

Enhance your original PC investment. 
Even system expansion costs are sub-

Stantially less than what you'd ~a¥ tC!J add 

Your TeleVideo dealer now has the 
Personal Mini. Arrange to see it today 
by calling toll free, 800-521-4897. In 
California, call 800-821-3774. Ask for 
operator 10. 

This is the first PC compatible multi
user, multitasking system. And the 
computer solution you'll never outgrow. 
Regional Sales Offices: Northwest (408) 745
7760, Southwest (714) 476-0244. Southcentral 
(214) 258-6776, Midwest (312) 397-5400, South
east (404) 447-1231, Mid-Atlantic (703) 556
7764, Northeast (617) 890-3282, East (516) 496
4777, Rocky Mountain (408) 745-7760. 
ill~ is a rcgistmd trademark of lntcmarional Business Machines. 

new IBM PCs. ::And your original invest-~ 
ment in hardware, software and personal ~~~ 
computer education is never lost. • • 

Computers
The TeleVideo Personal Mini. The first PC compatible multiuser system. ..:..w<'.ldcoS\'S•cnu,inc. 
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Introduc_ing the Citizens. A whole 
) new line of dot matrix 

printers, precision-engi
- neered by the people 
81_._.._.iliiliiil....._.,.~ge.J.-~-:r::::..~· who've become a wristhold .= ..•~

word in fine, precision-engineered watches. 

The Citizens are very sleek, very quiet, 


.----__. 4 and reliable as the day is long 

~~ They're IBM~ or Epson~compatible, 
~li ·with output speeds of 160 cps,\ Q or 40 cps correspondence-quality at the 
~e flid< of a switch. 

. They're also exceptionally easy to 
use, thanks to our unique new 

push-feed paper loadin~ system. 
And if all this werent enough to tick off the 

competition, wait 'til you see what a value Citizen™ 
is for the money 

.Stop by one of our dealers today and watch 
what the Citizens can do for you. 

For more information, call 1-800-556-1234, 
Ext. 34. In California, 1-800-441-2345, Ext. 34. 
Or write Citizen America j CITIZEN 
Corporation, 2425 Colorado '--- - --- --

. Avenue, Santa Monica, CA 90404. 
© 1984 Citizen America Corpmat1on. Citizen is a tJadcmark of Citizen America Corp01<1t1on. IBM is a registered aademark 
of International Business Machines Co1po1ation. Ep;on is a 1cgistcred oademark of Ep;on Coiporat1on. 
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ourm1n • 


Inspiration is fleeting, sojust let your tboughtsjlow 
1bejle:xible.fon nat makes it easy to rean -ange tbem 
later into headings and a basic outline. 

+ 1984 Comedian's Convention 
+Location 

- Wonderama Resort Spa & Carwash 
+Travel Arrangements 

+Arrange air charter through travel agent 
+Lotsa Luck Travel Service, Las Vegas 

- Ida Mistit, agent 
+Agenda 

+Day l 
+Workshops 

+new jokes about 
- your spouse 
- your neighbor 

Use as many headings and as mucb text asyou need 
to develop tbe outline.ful[11 77JinkTa nk'sprocessing 
power can mo1 •e wbole sections o.ftext witb a single 
keystroke- something no word processor can do. 

+ 1984 Comedian's Convention 
+Location 

- Wonderama Resort Spa ii Carwash 
+Travel Arrangements 

-Arrange air charter through travel agent 
+Agenda 

-Day 1 
-Day2 

+Budget 
- Submit proposal by Augustl5 

+Publicity 
- Invitations: 

+Room Reservations 
- 85 rooms, double occupancy 

\'(I/Jen y ou want toscopetbeBig Picture, a simple 
commanddrops out eue1ytbing but tbe main beadings. 
Subbead > and detailed text are stored .for recall later: 
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Go ahead. 
Put your two cents worth onto ThinkTank:M 

And watch it grow into a million-dollar idea. 
Because ThinkTank is' the first software 

designed to process ideas. Available on the IBM PC 
and IBM compatible machines. 

ThinkTank's flexible outline format lets you 
clearly see your idea from all angles. So you can 
sharpen up an inspired thought, weed out a weak 
one, set priorities, weigh alternatives. 

It's like a spreadsheet for ideas. 
While all this structuring helps your brain

child take shape, it won't inhibit the natural flow 
of creative juices. Because entering an idea onto 
ThinkTank is as easy as scribbling it on a cocktail 
napkin. All you need is simple English. 

Just let your thoughts flow-from "pie in 
the sky" concepts to the "nuts and bolts" details. 
And build more professional proposals, 
marketing plans, legal 
briefs, case reports, 
engineering specifica
tions, research notes, THIN<TAN< 
action items, hot 
lists and to-do lists. +•+ Call 1-800 +556-1234 Ext. 21 3 
(in Calif., 1-800-441
2345 Ext. 213) for 
the store nearest you. 
And see what's really 
on your mind. The First Idea Processor. 

"n ,inkTank"and '71Je First Idea Processor" are traaemarks ojl il'ingVideotext, lnc. 
© Copyright 1984, liuing Videotext, Inc., 2432 Charleston Roacl, Mountain Vieu~ CA 94043, ( 415) 964 ·6300 
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MagicPrint 
A print 


processor 

with .true 


proportional 
spacing 

BY A LAN R. MILLER 

Alan R. Miller is a professor al 
New Mexico lnslilu/e of Mining and 

Technology !Socorro. NM 8780 11 
w!1ere he has laugh/ materials 

science. thermodynamics. eleclrical 
engineering. and programming 

me/!10ds since 196 7. He !10/ds a 
Pf1.D. in engineering from the 

University of Cali fornia al Berkeley. 
and he was wrillen six bool1s 

about computer languages 
and operating systems. 

T he difference in print quality be
tween professionally typeset docu
ments and documents produced by 

most personal computer word processors 
and standard printers is vast. but three new 
programs from Computer EdiType Systems 
are helping to bridge that gap The first. 
MagicPrint. which sells for $19 5. allows you 
to print documents with true proportional 
spacing by using microjustification. Magic· 
Bind ($2 50) does all that MagicPrint can do. 
plus boilerplate insertions and mail· 
merging. And Magiclndex ($295) has all of 
MagicBind's capabilities with additional fea
tures for creating indexes and tables of con· 
tents. Available for any computer running 
CP/M. CP/M-86. or MS-DOS. these programs 
can work with WordStar and most other 
word processors. 

Note that none of these programs are 
word processors. Word processing consists 
of two separate steps-editing and printing 
You create and altertext with an editor pro· 
gram. Then the resulting document is 
printed out with the word processor or with 
a separate print-processing program. 

You may have to format the text before 
it is printed For example. you may want the 
right margin to be justified or the text to be 
double-spaced. The document can be for
matted either when it is created or when 
it is printed. 

The WordStar word processor formats the 
document as you compose it What you see 
on the video screen is approximately what 
you get when the document is printed. This 
feature is especially convenient if you want 
to see how the result will look or where the 
pages begin and end. With other word pro
cessors. such as PeachText. you use an 
editor program to create the document and 
a separate print-processor program to for· 
mat and print it With this latter method the 
document is composed in a free form. un
related to the finished appearance. Then the 
document is re-formed during the printing 
step. MagicPrint is a print processor that 
does more than print formatting. But before 

considering MagicPrint. let's look at several 
ways that text can be printed. 

PRINTING ALTERNATIVES 
lypewriters and some computer printers 
print each letter with a constant spacing or 
pitch. Ten letters per inch is common. al
though 12 pitch is also used. With this sys
tem. letters from each row line up vertical
ly with those in adjacent rows (see figure 
I). Justification of the right margin is ob
tained by adding extra spaces between 
words. but the blank spaces are prominent 

Daisy-wheel printers can position charac
ters to the nearest 1/128 of an inch. As a 
result. the pitch can be set at any desired 
value. 'Taking advantage of this capability. 
WordStar introduced the concept of micro· 
justification. another method for spacing 
characters during printing. With this tech
nique. right justification is obtained by add
ing spaces between letters as well as be
tween words. Letters in adjacent lines do 
not line up vertically. The distance between 
letters can change from line to line. but for 
any one line the pitch is constant. This 
method is sometimes incorrectly called pro
portional spacing. Microjustification (see 
figure 2) is an improvement over fixed pitch 
because the gaps between words are 
smaller. However. an even better output is 
possible if each letter is assigned its own 
size. 

If you look carefully at the text on this 
page. you can see that letters have different 
widths; some letters. such as M and W. are 
wide. and others. such as i and j. are nar
row. Unfortunately, word-processing pro· · 
grams are generally designed to print at a 
fixed pitch. Consequently. the characters on 
standard print wheels have a nearly con
stant width; that is. the character set has 
been distorted. The M and W are unnatural
ly skinny and the letter i is wide. Fortunate· 
ly. it is possible to obtain print wheels with 
proportionally spaced characters. where the 
characters M and W are wide and i and j 

1conlinued) 
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REVIEW: MAGICPRINT 


are narrow. These wheels have the 
symbol PS on them to indicate that 
the letters have proportional spacing. 
Such a print wheel should not be 
used for constant-pitch printing 
because the wide letters will overlap. 

MagicPrint is designed to use a PS 
print wheel to produce true propor
tional spacing during printing. Each 
letter is assigned its own width with 
a print table. Although a document is 
prepared with a text editor in the 
usual way. the result is printed out 
using MagicPrint. 

MagicPrint can be programmed for 
a standard IO-pitch print wheel. How
ever. the results are not a great im
provement over microjustification (see 
figure 3) . The problem is that each 
character of the standard print wheel 
has about the same width. To fully use 
the capabilities of MagicPrint. you can 
program a PS for every letter so that 
each character is assigned its natural 
width. The results are now much im
proved (see figure 4) and are compar
able to typeset text. 

INSTALLATION 
MagicPrint must be configured before 
it is used for the first time. First. you 

must choose between one of two sep
arate versions of MagicPrint. One ver
sion is compatible with the WordStar 
embedded commands. The other is 
for editors such as Electric Pencil. 
PeachText. Mince. P/Mate. Select. and 
Word Master. 

The installation program alters 
MagicPrint for your brand of printer 
and its method of handshaking. In
dicating the type of printer is straight
forward; just choose the appropriate 
number from a list given on the 
screen. Selecting the method of hand
shaking is more complicated. 

A printer can receive data from a 
computer faster than it can be 
printed. The printer places the data 
into its buffer until it can be used. 
However. if the buffer becomes full. 
the printer must signal the computer 
to stop sending data. either by soft
ware or by hardware. One method of 
software handshaking is known as 
XON/XOFF completed by sending the 
common Control-0 Control-S pair. 
Another method. called ETX/ACK. 
uses Control-C Control-F. 

An alternate approach uses hard
ware handshaking. When the buffer is 
full. the printer changes the voltage 

on a wire running to the computer. 
which signals the computer to stop 
sending information. Pin 20 on the 
RS-232C serial port is frequently used 
for this signal. Unfortunately. the com
puter may be looking for the signal on 
pin 6 (e.g.. the IBM PC). while the 
printer may be sending it on pin 11 
or pin 19. Thus. when you run the in
stallation program. specifying the 
handshaking method is important. 

CHARACTER WIDTH TABLE 
MagicPrint performs proportional 
spacing by referencing a built-in table 
of character widths. Initially, this table 
is configured for the Diablo Bold PS 
print wheel. If you have a different 
print wheel. you may want to alter the 
character table to match. If you have 
several different wheels. using a 
separate version of MagicPrint for 
each wheel may be best. The charac
ter table. located near the beginning 
of the program. can be changed with 
a debugger program. 

To customize MagicPrint. I printed 
every character for each of my three 
print wheels (standard 10 pitch. pro
portional spacing. and script). Then 
placing a plastic print-shop typeset-

The first sentence is the same 
for all figures. This figure is 
an example of text printed with a 
fixed pitch for Figure 1. Each 
letter is separated from the next 
by the same amount and is the 
same from one line to the next. 

The f i rst sentence is the same 
for all figures. This figure is 
an example of text printed with 
microjustification for Figure 2. 
The d is tance from letter to 
letter is constant for each line 
hut varies from one line to the 
next. 

Figure I: An example of fixed-pitch printing. 

The first sentence is the same 
for all figures. This figure is an 
example of text printed with pro
portional spacing for Figure 3. 
Each letter has its own width, but 
the characters are all about the 
same width. 

Figure 2: Microjustified printing. 

The first sentence is the same 
for all figures. This figure is an 
example of text printed with 
proportional spacing for Figure 
4. Each letter has its own 
width, and the characters have 
their natural widths. 

Figure 3: Proportionally spaced printing with fixed-width letters. Figure 4: Proportional spacing with natural-width letters. 
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ting overlay on the printouts. I deter
mined the width for every character. 
The values for the characters for each 
print wheel were entered into sepa
rate versions of MagicPrint using the 
system debugger. 

If you are using the CP/M version (as 
I did with the North Star Horizon). 
load MagicPrint into memory with 
DDT or SID. Dump memory starting 
at location 200 hexadecimal. You will 
see the lowercase letters. the upper
case letters. and then the special 
characters in the ASCII (American 
Standard Code for Information Inter
change) representation on the right 
side of the screen. The width of each 
character is given immediately follow
ing the corresponding character. You 
can change the widths with the S 
command. You can also change the 
default-line length and character den
sity at this time: the locations are 113 
and 114 hexadecimal. Then return to 
CP/M and save the new version. 

DOT COMMANDS 
Formatting commands are given to 
MagicPrint by one of two methods
dot commands or embedded com
mands. The dot commands begin 
with two dots starting at the beginning 
of a line. Several commands can be 
combined on a single line. but no 
regular text can appear on this line. 
The single-dot commands of Word
Star are ignored by MagicPrint. and 
conversely. the double-dot com
mands of MagicPrint are ignored by 
WordStar. 

The first line of a document typically 
contains dot commands for turning 
on the page-numbering function and 
for setting the line length and the 
character density. A heading to be 
printed at the top of each page can 
be placed next. This section can have 
its own formatting commands as 
distinct from the main part of the text: 
for instance. justification of the right 
margin can be turned off and the 
character density can be changed. 

A heading to be centered by Magic
Print is not actually centered in the 
original text but is begun at the left 
margin . A dot command in the previ
ous line directs MagicPrint to center 

the text during printing The result is 
a considerable improvement over 
WordStar. which centers only to the 
nearest character. By contrast. Magic
Print centers each line precisely 

A flush-right command justifies a 
partial line with the right margin. This 
feature can be used to place a date 
on the right side of a letter. Two
column output is obtained by printing 
a narrow left column. rolling the 
platen backward with the B com
mand. and offsetting the margin with 
the M command. Then the right col
umn is printed. You can also use this 
method to make columns of data line 
up Unfortunately. with proportional 
printing. each line has its own spac
ing and so columns will not line up 
normally. This is an inherent limitation 
of the proportional-printing method 
rather than of MagicPrint. 

EMBEDDED COMMANDS 
Unlike dot commands. which are 
placed on separate lines. the em
bedded commands appear directly in 
the text. For the WordStar version. all 
the WordStar embedded commands 
are used. These commands include 
underline. boldface. doublestrike. 
backspace. subscript. and superscript. 
By contrast. the standard version of 
MagicPrint uses a two-character se
quence. the first being a left bracket. 

Other WordStar-compatible com
mands are the non-break space and 
the soft hyphen. The non-break space 
is used in the middle of a character 
string (such as a date) to ensure that 
it will not be split over two lines. You 
can place a soft hyphen. a Control
underline sequence. in the middle of 
a long word. As with WJrdStar. Magic
Print looks for a soft hyphen to break 
a long word at the end of a line. but 
the soft hyphen is ignored if it is not 
needed. 

Embedded commands pecul iar to 
MagicPrint are the pitch change and 
footnote Normally the pitch of an en
tire document is selected on the first 
line with a dot command. However. 
the pitch of any single letter or group 
of letters can be set by an embedded 
pitch command. A ligature. such as ce. 

(continued) 

AT A GLANCE 

Name 
MagicPrint 

Manufacturer 
Computer EdiType Systems 
509 Cathedral Parkway 
New York, NY 10025 

Versions Available 
Standard version for CP/M, CP/M-86, PC
DOS, or MS-DOS 
WordStar version 

Format 
51/4 · or 8-inch floppy disk 

Minimum Hardware 
Daisy-wheel printer 
48K bytes of RAM 

Documentation 
50-page manual 

Price 
MagicPrint 
MagicBind 
Magiclndex 

$195 
$250 
$295 

Audience 
Anyone who uses a daisy-wheel printer 
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This ad 

is for all those 


who ever wonder 

why your 


company runs 

a United Way


•campaign. 
When it comes right down 

to it, you're probably the best rea
son your company has for getting 
involved with the United Way. 

You see, they know almost 
all of the money given to the 
United Way goes back out into 
the community to help people. 

So if you, or the people you 
work with, should ever need any 
of our services, like day care, 
family counseling or health care, 
we'll be right there to help. In 
fact, there are tens of thousands 
of United Way-supported pro
grams and services in cities and 
towns across the country. That 
means help is nearby wherever 
you are. 

And your company knows 
that could mean the difference 
between keeping or losing a val
uable employee. 

That's why they give. And 
that's why they ask you to give. 
Because there may come a day 
when you need help yourself. 

United way 
Thanks to you. it works. for ALL OF US.• 

@J A P" b'" s""" ol Th" M•9"'"' & The Ad"""'"' Co"""' 

REVIEW: MAGICPRINT 


MagicPrint will 

move the footnote 

from the text and 

put it at the bottom 
of the page. 
can be produced by this means. 

The embedded command for foot
notes is a useful feature that lets you 
first place a footnote directly in the 
text at the point of reference as you 
are creating the document. Then 
MagicPrint will move the footnote 
from the text and put it at the bottom 
of the page. The footnote text can be 
separately formatted. like the head
ing. so that you can shorten the line 
length or tighten the character pitch. 
for example One drawback is that the 
footnotes are not automatically 
numbered. 

FILE MERGING AND INDEXING 
Text such as boilerplate material and 
resumes may be frequently needed in 
reports. However. it is not necessary 
to actually incorporate this material 
lnto each report. With the MagicBind 
program. you need only indicate at 
the proper point of the main docu
ment that an auxiliary file is to be in
serted during printing. The MagicBind 
program can also perform all of the 
MagicPrint tasks. (Like MagicPrint. 
both a standard version and a Word
Star version are available) And of 
course MagicBind prints with propor
tional spacing. 

MagicBind can also print a set of 
personalized form letters. each ad
dressed to a different person Further
more. each letter is individually for
matted so that extra spaces do not 
appear after short names. 

Magiclndex. the third program from 
Computer EdiType Systems. includes 
all the features of MagicBind. In ad
dition. it can generate an alphabetical 
index of selected words in a docu
ment with their corresponding page 

numbers. Magiclndex can also create 
a table of contents. 

Single words or groups of words in 
your text can be selected for index
ing by surrounding them with one of 
several special symbols. These se
lected index words are regular words 
in the text and not separate entries 
that have to be specially typed in. 

You can opt for any of several cate
gories of index entry. Generally. the 
selected words will appear both in the 
printed text and in the index. How
ever. the selected words need not 
necessarily be taken from the printed 
text. and they will only appear in the 
index. It is also possible to change the 
case between the printed version and 
the index version . Special provisions 
are made for marking "see also" en 
tries. Of course. text marked for index
ing appears strange when viewed on 
the video screen because of the 
special indexing symbols. 

PROBLEMS AND COUNTERS 
MagicPrint can produce a better
looking printout than WordStar. How
ever. what you see on the screen 
when creating a file with WJrdStar is 
not what you get when the file is 
printed with MagicPrint. Headings are 
not centered. page breaks are wrong. 
and text is not justified. Nevertheless. 
you can give MagicPrint a keyboard 
command to display your file on the 
video screen. Page breaks are then 
correctly shown but the text is not 
justified. 

MagicPrint is initially COflfigured for 
the Diablo Bold PS print wheel. How
ever. changing the built-in table to 
match your particular print wheel is 
relatively easy if you are a systems 
programmer but can be difficult for 
others. 

PRAISEWORTHY 
MagicPrint is ideal for producing 
finished documents that requ ire a 
typeset appearance. As an example. 
editors of a newsletter could use a 
word processor and a letter-quality 
printer to produce camera-ready 
material. If the look of your printed 
material is important. then MagicPrint 
is a superb product. • 
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One comJ?uter under $1000 can run 

all these programs. 


And fly you into Chicago on a windy day. 


~ 

write 

. ·· 1·· . ' .: ~ I ;IJ
' ! 1! 



The IBM PCjr can run so many 
programs, chances are you 'II never find 
yourself up in the air. 

Unless that's where you'd like to be. 
r------ ---- - ---1 You can use a 
: More computer for your money. PCjr to pilot your 

See how PCjr compares • ft ·thI 	 own a1rcra wiwith other compu ters at its price. 

Memory Software Flight Simulator. I User Memory (RAM): Ru ns over l.000 
I 128KB (expand- programs written Or handle a 
\ able to 512KB) for the IBM PC 
I Permanent Memory business with the Runs both di skette and 
I CROM): 64KB cartr idge programs 

Display powerful Lotus™
I Diskette Drive 40- and 80-col um n 
I Double-sided, Resolution: 1-2-3~"' ill its new 

I double density 4-color: 

I Capacity 360KB 640h x 200v I Cartridge format. 


16-co lor: 

I Processor 320h x 200v I Or create full 

J t6-bit 8088 	 I 

Expandability l "11 t t"I Keyboard Open architecture I co or 1 us ra Ions 
I Typewriler-style Optional 128KB I "th th PC.
I Detached; cordless 	 Memory Expansion I Wl e new .yr 

Atta chment(s) C l p • 
I Warranty 13 ports for add-ons, I 0 or a1nt. 
I 1-year limited including built -in I Th f · 

I warranty serial interface I e act IS, 

L ______________ _J PCjrruns over a 


thousand of the most popular, current 
programs- many of them written for 
the IBM PC. 

You can choose from over 50 programs 
to make writing a breeze. 

Over 60 programs to help manage a 
home. 

Over 200 programs to help manage 
an office. 

Over 200 programs for entertainment. 
Over300 programs for education. 
And a generous helping of programs 

to help you write your own programs. 
And if you'd like more, 

the new optional PCjr Memory Expansion 
Attachment gives you the power to run 
over a thousand additional programs. 

With PCjr; you have access to one of 
the fastest-growing, most up-to-date 
libraries of software in the world today. 
So no matter what you do, it's likely that 
there's a program to help you do it better. 

Whether it's flying through spreadsheets 
or flying through a 30-knot headwind. 

Touch down at an authorized IBM PCjr 
dealer or IBM Product Center and take a 
look at PCjr- now priced at less than 
$1,000,* monitor not included. 

For the store nearest you, call 
1-800-IBM-PCJR. In Alaska and Hawaii, 
call l-800-44 7-0890. § : : ==- ® 

=-=~-
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IBMPC;9r 

Growing by leaps and bounds. 

With Flight Simulatm; 
you can practice your flying 
in Chicago or 89 other places. 

:.--- With or without the wind. 

Lotus and 1-2-3 are trademarks of Lotus Development Corporation. 
*IBM Product Center price, monitor not included. 
Lilli e Tramp character licensed by Bubbles Inc .. s.a. 



We Set the Standard in Prices! 

For IBM PC Add-On Products. 

Superior quality products and selVices at lowest prices. 


Look at what we 
have to offer, before 
you buy any add-on 
products for your 
IBM PC. 

QJC-01. 10 MB internal 
hard disk. $725. 

Our half-height 10 MB hard disk comes 
complete with controller, cables, drive 
and easy to follow instructions. It fits 
inside one of your floppy slots and 
draws same amount of current as a 
floppy. It is compatible with DOS 2.0, 
2.1 and 3.0 without any patches. In fact, 
you can simply boot up from the hard 
disk. This is the same hard disk system 
you see advertised for hundreds of 
dollars more. 

QJC-02. Streaming 
cassette tape back-up 
subsystem. $777. 

QJC-03. 300/1200 baud 
intATnrrl mnrl~m $275. 

This auto dial/auto answer plug-in 
modem lets your PC talk to the world 
with reliable and easy operation. It is 
FCC certified, Bell 103/212 compatible 
as well as fully Hayes compatible. You 
can run all the popular 
communication programs as well as 
our superior QlC Com software 
program. 

Our QlC-Com softwareprogramprovides 
phone list management as well as 
powerful file transfer capabilities. You 
can even run anyDOS programs such as 
WordStar concurrentlywithouthavingto 
disconnect your line. Priced at $45.00. it is 
an offer you don't want to miss. 

QJC-05. Five function 
card. $199. (64 KRAM 
Set $36.00). 

Our five function card includes 
memory expansion from 0 to 384K, one 
serial port. one parallel port, one 
game port and one battery back-up 
clock calendar. RAM disk, print spooler 
and clock utilities are also included. 

Now. you can back-up your 10 MB of 
hard disk in less than 10 minutes. This 
half-height cassette tape system fits 
inside your IBM PC and is very easy to 
install. It comes with a controller card. 
cables. cassette drive. one cassette 
tape and all necessary software. You 
can perform image back-up as well as 
file by file back-up and restore. 

QJC-04. Half-height 
floppy drive. $129. 

This half-height floppy is the quietest 
drive on the market. It draws the least 
amount of current and is compatible 
with your PC's floppy controller card. 
It's double sided. double density. 

One Year Guarantee 
No Risk All our products are 
guaranteed for one year. And 
remember, if for any reason. you are 
not completely satisfied within 30 days, 
you can return it for a full refund. 
Check out our competition and find 
out which is best. We know better. 

f::l IC RESEARCHCALL US TODAY AT INCORPORATED 
408-942-8086 528 Valley Way 

Milpitas. CA 95035 
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The Hewlett-Packard 
ThinkJet Printer 

A compact, 
portable, and 

innovative 
printer 


BY MARK HAAS 

Mark Haa s (2 600 Tenth St .. 
Berkeley. CA 94 71 OJ is the 

technical director for 
Osborne/McGraw-Hill . 

T he ThinkJet printer is a lightweight 
ink-jet printer that comes in three 
"flavors": the HP 2225A. with an 

HPIB (Hewlett-Packard Interface Bus) 
IEEE-488 interface; the battery-powered HP 
2225B. with an HPIL (Hewlett-Packard Inter
face Loop) interface; and the HP 2225C. 
with a Centronics-compatible interface for 
use with most non-Hewlett-Packard com
puters such as the IBM Personal Computer 
[PC) and Apple computers. The printers are 
identical in all other respects including the 
price of $495 Each printer is about 11 
inches wide by 3 V2 inches high by 8 inches 
deep and weighs about 6V2 pounds. The 
unit I tested. the HP 2225B. sat nicely on 
top of the 9 I I 4A disk drive I had already 
connected to the HP 110 portable com
puter. The ThinkJet features most of the 
things you'd expect in a printer. including 
several print pitches. bold and underlining. 
short line-seeking logic to position the print 
head. graphics. and reasonable speed. I was 
also impressed by the ease of setup and 
use. 

SETTING IT UP 
Before I could use the ThinkJet printer. I had 
to connect it to the HPIL. which is Hewlett
Packard's proprietary scheme for connect
ing computers and peripherals Connecting 
any device to the HPIL is child's play 
because it's virtually impossible to connect 
the cables incorrectly. In some situations. 
however. you have to place a device in acer
tain position in the loop. This is the case 
when using the ThinkJet in a loop with both 
the HP 110 portable and the HP 150 desk
top computers (using the Portable-Desktop 
Link): you must position the HP 150 before 
the ThinkJet printer and after the HP 9114 A 
portable disk drive. The owner's guide that 
comes with the Portable-Desktop Link pro
vides more details. 

Regardless of which interface you have. 
the next step is to insert the print-head car
tridge. which comes in a metal container not 
unlike those used for salad dressing on the 

airlines. You remove the thin foil top by 
peeling it back to reveal the cartridge and 
a small piece of blotting paper called an ab
sorber. First. you insert the absorber in a 
small metal clip at the left end of the car- • 
riage. The absorber catches the initial spurt 
of ink the printer makes when first turned 
on. You then drop the cartridge into the 
print-head carriage and close the retaining 
latch by lifting upward. The manual says the 
latch will snap shut. Mine did not snap. 
though it was closed firmly. If anything. it 
seemed to snap when opening the latch. 

The cartridge itself is quite amazing. Cylin
drical in shape and just over an inch Jong. 
the clear plastic cartridge houses a plastic 
sack containing the ink supply and a solid
state device that squirts the drops of ink. 
Actually. it's an array of squirters stacked 12 
high. Electrical paths lead from each 
squirter down the front of the cartridge to 
small contact points. When the cartridge is 
installed. these contacts connect with 
matching contacts on the carriage assembly. 
Changing the cartridge. therefore. not only 
replenishes the ink supply but also replaces 
the entire print-head mechanism-for only 
$7 95. Each cartridge is good for about 500 
pages of text and has an expiration date. 

Choosing the proper paper is very impor
tant. Since the printer is actually projecting 
droplets of ink onto the paper. the ink will 
bleed on a paper that is too absorbent
roughly equivalent to writing with a foun
tain pen on tissue paper. So be sure to buy 
paper suited for an ink-jet printer. The paper 
supplied by Hewlett-Packard has only one 
good side. and therefore you must be care
ful how you load the paper. 

I found the paper loading to be very easy. 
The left pin wheel (tractor) is fixed so only 
the right side needs to be adjusted. You in
sert the paper from the back. under the 
paper separator. place it behind the pin 
wheels. and bring it around to the front. 
There is no platen. After you adjust the right 
pin wheel and close the paper bail. you're 

(continued) 
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AT A GLANCE 


Name 
Hewlett-Packard ThinkJet 
printer 

Manufacturer 
Hewlett-Packard Company 
1081 Embarcadero Rd. 
Palo Alto, CA 94304 
800-367-4 772 

Type 
Dot matrix, ink jet 

Size 
Approximately 11 inches wide 
by 3112 inches high by 8 
inches deep 

Equipment Needed 
Computer with Hewlett
Packard Interface Loop port, 
Hewlett-Packard Interface Bus 
(IEEE-488) interface, or 
Centronics-compatible 
interface 

Features 
Quiet operation, battery
powered portable (2225B 
only). 4 pitches, bold, 
underline, raster graphics 

Documentation 
78-page owner's manual 

Price 
Printer: $495 (all models), 
replacement cartridge: $7.95 

Warranty 
90-day limited 

PRINT SPEED (CHARACTERS/SEC) 

0 20 40 60 80 100 

EMPHASIZED MODE 

LIST PR ICE ($ 100) 

0 2 6 JO 

PRINT SPEED (CHARACTERS/SEC) 

40 60 80 100 

DRAFT MODE 

~EPSON RX-80 
~ 

~ GEMINl-lOX 

0 20 

D THINKJET 

This is the Hewlett-Packard 22258 Thinkjet Printer. 


This is the Epson RX-80. This is the Epson 


This is thf? Star.. Gemini-10X This is the St 


These graphs compare the ThinkJet 2225B 
printer with the Epson RX-80 and Gemini-10X 
in print speed (emphasized and draft modes), 
list price, and print quality. The print speeds 
were determined by timing how long each 

printer took to print 50 lines of 60 As (see "The 
Art of Benchmarking Printers," by Sergio Mello
Grand in the February 1984 BYTE, page 193). 
The prices shown are list prices and include 
tractor-feed mechanisms. 
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REVIEW: THINKJET 


The ThinkJet 

printer accepts 

both sing le sheets 
and fanfold paper. 

done. The Thinklet will accept both 
single sheets and fanfold paper. 

Since the Thinklet 2 2 2 5 B is battery 
powered. you don't have to plug it in 
before turning it on. which you do by 
hitting a rocker switch on the back of 
the printer. You can perform the built
in self-test by holding down the line
feed button and turning the printer 
on. When you release the button. a 
programmed set of printed examples 
will appear. including the full charac
ter set. graphics. different pitches. etc. 
A full page is printed. though you can 
terminate the test at any time by turn
ing the printer off. 

I had never used an ink-jet printer 
before. and I was impressed at how 
quiet the Thinklet was. All I heard was 
the gentle whir of the motor moving 
the print head back and forth There's 
none of the high-frequency noise 
usually associated with print-head 
pins hitting paper. 

PRINTER FEATURES 
Though the Thinklet printer doesn't 
perform as many functions as some 
of the more powerful (and expensive) 
printers. it can be quite flexible. 
Through software commands you can 
control pitch. print attributes. page 
length. text length. and graphics. 

The Thinklet can print in four 
pitches: normal (12 characters per 
inch lcpiJ). expanded (6 cpi). com
pressed (21.3 cpi). and a combination 
of expanded and compressed (I 0. 7 
cpi). Given the maximum line length 
the Thinklet can print. each pitch has 
its maximum number of characters 
per line: normal. 80; expanded. 40; 
compressed. 142; expanded-com
pressed. 71. The Thinklet cannot print 
normal characters at I 0 cpi (as called 
for in BYTE's benchmark tests). so the 

speed benchmark was performed at 
12 cpi. 

Thinklet can print each of the four 
pitches in bold. underlined. or both. 
all in one pass of the print head. An 
example of all the possible combina
tions is shown in figure I. You can set 
the line spacing (either 6 or 8 lines per 
inch). the page length (up to 2 5 5 
lines). and the number of lines of text 
on each page. The last two are re
lated. however. and changing the 
page length alone automatically ad
justs the text length to I inch less than 
the page length. A full line of text still 
leaves a I-inch margin on both the left 

and right sides of the paper. and there 
is no way to override this. The display 
functions mode is useful for debug
ging. and it prints control and escape 
sequences rather than executing 
them. 

If you intend to use the Thinklet 
printer with commercial software 
packages that have graphics output. 
such as Lotus 1-2-3. be aware that 
ThinkJet interprets graphics data that 
it receives from the computer dif
ferently from other popular printers 
such as Epson·s. Unless you are up to 
writing your own graphics drivers. you 

(continued) 
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Figure I: Print sample from the Thinklet printer showing normal. compressed. 
expanded. and expanded-compressed pitches in combination with bold and underlining. 
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CSOFTWARE 
DEVELOPMENT 
PCDOS/MSDOS 

• FULL C COMPILER PER K&R 
• lnline BDB7 or Assembler 


Floating Point 

• Full 1MB Addressing for 


Code or Data 

• Transcendentsl Functions 

• MSDOS 1 .1/2 .0 LIBRARY SUPPORT 
• Program Chaining using Exec 
• Environment Available to Main 

e 	c-windowTM C SOURCE CODE 
DEBUGGER 
• Variable Display & Alteration 


Using C Expression 


• FAST BOBB/BOB6 ASSEMBLER 

Combined Package - 5199 
Call or writ.e: 

c-systems Fullerton, CA 92634 
P.O. Box 3253 714-637-5362 

TM c-systems 


Your IBM Model 50, 60, 65, 75, 85 or 
95 Electronic Typewriter can be a 
computer printer or terminal using 
our interlace modules: 
Model 5060 RS232 Serial 
Model 5060-CP Centronics Parallel 

Both Versions 
canbeeasily 
installedand 
require NO 
modifica
tions to the 
typewriter. 
A2K buffer is 
standard, BK optional. 

tPIR'f\\nlP CALIFORNIA MICRO 
\b!J 1111~ COMPUTER 
9323 Warbler Ave, Fountain Valley.CA 92708 

(714) 964·9301 

Buy/Sell Used Hardware 

Without Risk!!! 


In addition to receiving a monthly 
newsletter containing latest com
puter information and sales, 
membership allows you 1 free ad 
plus additional ads at reduced 
prices. Buyer selects ad, sends pur
chase price to Computer Swap 
Shop who holds same in escrow 
and notifies seller who ships to 
buyer. Buyer has 7 days to examine 1 
the equipment and if satisfied, 
seller receives sales price less 
small commission ; otherwise, 
money is refunded. You must be a 
member to buy or sell with Com
puter Swap Shop Inc. 

NO RISK! BONDED. 
Send $20 subscription fee to: 

Computer Swap Shop, Inc. 

Box 2988 


Delray Beach, FL 33444 
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REVIEW: THINKJET 


The ThinkJet is very 
easy to use, so not 
much is required for 
documentation. 
should make sure that the software 
has a driver for the ThinkJet. 

DOCUMENTATION 
The ThinkJet printer is very easy to 
use. so not much is required for docu
mentation. The manual includes sec
tions on: initial setup. with appro
priate warnings about things like not 
eating the ink; how to use each printer 
function and a table contain ing deci
mal equivalents of the command se
quences that makes BASIC program
ming a snap; an explanation of the 
graphics function. including a simple 
example; a short maintenance and 
troubleshooting guide; and appen
dixes on using the printer with the HP 
41. HP 71. HP 7 5. and HP series 80 
computers. The manual also dis
cusses how to connect the ThinkJet 
printer through an HPILIHPIB 
(IEEE-488) interface converter. 

BYTE BENCHMARKS 
As I explained previously. I did the 
BYTE printer benchmarks for the 
ThinkJet printer in the 12-cpi (normal) 
mode. Note that the ThinkJet's print 
head moves at a constant linear 
velocity. even for bold and underlin
ing. Since the linear velocity is fixed. 
the number of characters per second 
(cps) is really dependent on the pitch 
of the characters. The ThinkJet prints 
a line of 40 characters in expanded 
mode. for example. in the same time 
as it prints a line of 142 characters in 
compressed mode. though the latter 
has a cps rate over 3 Vi times greater 
than the expanded mode. 

The ThinkJet printer that I tested 
printed fifty 60-character lines (3000 
characters. normal pitch) in 32 .96 sec
onds. or 90.02 characters per second. 

Hewlett-Packard is claiming a print 

speed of 150 cps at 12 cpi. but they 
are measuring only burst speed and 
are not including the time it takes for 
the print head to accelerate and 
decelerate at the beginning and end 
of each line. as well as the time to ad
vance the paper one line. To confirm 
this I printed fifty 50-character lines 
(2 500 characters) at the normal pitch. 
12 cpi. This took only 29.7 seconds. 
which means that the additional 500 
characters of the first test took an ad
ditional 3.26 seconds (32 .96-29.7). 
for a burst speed of I 53.3 7 cps at nor
mal pitch. 

CONCWSIONS 
I used the ThinkJet with a prerelease 
version of WordStar for the HP 110 
portable computer. All functions are 
supported except for microjustifica
tion and variable line height. as would 
be expected. I printed subscripts and 
superscripts using the printer's half
line feed function. as no reverse line 
feeds can be done. But the ThinkJet's 
ability to print bold and underlining 
(or both together) in one pass does 
speed up printing documents contain
ing these attributes. Most dot-matrix 
impact printers print bold and under
lining by overprinting. sometimes 
several times. and this cuts through
put dramatically in documents con
taining many of these attributes. 

Although Hewlett-Packard provides 
remedies for unclogging clogged print 
heads. I had no such trouble while 
testing the printer. even after it was 
left sitting unused for two weeks. 
Changing the cartridges couldn't be 
easier. and HP even provides you with 
a new print head. 

The 2 2 2 5B battery-powered Think
Jet printer makes a nice addition to 
Hewlett-Packard's portable line. The 
other two ThinkJet models compare 
favorably to others _in their price 
range. They are quiet. compact. light
weight. and provide enough features 
to make them useful for most applica
tions. Together with the HP I IO por
table computer and the HP 9114A 
disk drive. the ThinkJet printer com
pletes the loop. so to speak. on a 
powerful portable computing sys
tem.• 

http:Valley.CA


THE LARGEST CAPACITY K EMULATOR 
YOU HAVE EVER SEEN. 

You know about disk emulators. They're f.ast semiconductor disk 
drives. Very fast . But until now, the most disk storage yo co d get 
on a single board was lMbyte. (That Q,gt s, ®'f.?f4NW.ltve 
have news that'll really blow your socks off... 2 Megabytes on a 
single board. Available NOW. That's not a pie-in-the-sky promise. 

That's enough storage for dozens of large programs and 
hundreds of kilobytes of data files. Enough for almost anything 
you want to do with a disk drive. But that's not all. With SemiSpool, 
our CP/M print spooler, you can implement a print buffer 
hundreds of kilobytes long in seconds. All in software. At no extra 
cost. 

Another thing about disk emulators. Unless they're from 
SemiDisk Systems, they're probably afraid of the dark: Lose power 
or turn the computer off, and your valuable data goes to that big 
backup disk in the sky. But our Battery Backup Units keep 
SemiDisk data flying high while your computer is off, and up to 10 
hours during a complete blackout. 

512K IMbyte 2Mbyte 
SemiDiskl, S995 Sl795 
Semilliskl S1295 12095 S2549 
IBM PC,XT,AT S945 - S1795 S2499 
QX-10,QX-16 S799 S2499 
TRS-8011,12,16 S995 H795 S2499 
Battery Backup Unit Sl50 

SemiDisk Systems, Inc. 
P.O. Box GG, Beaverton, Oregon 97075 

503-642-3100 

Call '>03-646-5510 for C88SINW, 503· 775-4838 for C88S/PCS, and 503 649-8327 for CBBSI Aloha, all SemlOi.'ik-equipped compule( bulledn 
Inquiry 314 bo ard:o; (30011200 baud). SemlOlsk, SemiSpcx>I trademarks or ScmlDisk Sys1ems. CP /M 1rademark of Digital Research. 





BYTE Review Comparison Chart 
DATAEASE Condor dBASE II 

Menu driven Yes No No 
Built -in programming language No No Yes 
Command/Batch file processing Yes Yes Yes (1) 
Custom screen generator Yes Yes Yes 
Password protection Yes No No 
Prevents duplicate entries Yes No No 
Data field masking Yes No Yes ( 1) 
Lookup file capabilities Yes No Yes ( 1) 
Maximum capacities 

Files open concurrently Nolimlt 2 
Data-entry forms per file No limit 

Records per file 65,535 65,534 65,535 
Fields per record 255 127 32 
Characters per record 8000 1024 1000 
Characters per field 255 127 254 

Active lndel'.I keys 255 7 
Quick report generator Yes Yes Yes 
Complex report writer Yes Yes No 
Color capabilities Yes No (2) 
Uses IBM PC function keys Yes No No 
Program file disk space needed 590K (3) 270K 96K 
Random-access memory required 192K 128K 128K 

List price $595 $650 $495 

Available formats Most 16-blt Most Most 

Format tested PC-DOS PC-DOS PC-DOS 

Version tested 2.10 2.11 240 

NOTES: (1) Requires programming. (2) Very limited capabilities, requires programming. (3) Program files may be located on more than 
one disk. 

DATAEASE 

Demonstration Diskette 


Check one: D IBM PC D WANG D DEC D Tl 
D Check attached for $10. Send information 

package with demonstration. 
D Send Information only. 
Name: ________________ 
Title: Phone: ___ _ _ _ 

Company: - -------------Sueet ______________ _ 

City: ___ Sta te: ___ Zip:---

Software Solutions, Inc., 305 Bic Drive 
Milford, CT 06460 • 203-877-9268 •Telex: 703972 

For information call: 

800-243-5123 
Canada 


Logique5t, Inc .. Montreal; 514·397-9631 


Scandana1,1ia South Africa 
WestSoftA/5, Ale:iund. Norway; (47) 71·41141 Dataflex. Craighlll; 11724-6355 



interact vvith a Genius 

135WPOWER 
SUPPLY 
Hard Disk ready 
+ 12V at 4.5A max 
+51/ at 15A max 
Same dimension and plug 
compatible with IBM PC/Xf 
power supply 

HARD DISK 
ASSEMBLY 
10 Mb fonnatted Fixed Disk 
5 Mb fonnatted Removable 
Camidge 
Unlimited storage 
Bootable from fixed disk 

SUPER 
MOIHERBOARD 
Single layer double sided 
board 
Same dimension as IBM 
motherboard 
Up to 256K Ram on-board 
8 VO slots 

PERSYST B.O.B. 
BOARD 
Super hi-res dlsplll'{ adapter 
on text and graphics 
10 x 16 character ceD In 
monochrome and color 
Programmable and soflwaN 
selectable character sets 

MUlllFUNCTION 
CARD 
(}.384K memory expansion 
plus 256K on board to give 
malllmum addressable 
memory. 

The Ultimate in IBM PCIXT® compatibles. 

The Super XT Plus by Super Computer 
is a better alternative than the standard 
PC/XT configuration. The 256Kb of 
dynamic RAM with parity can be 
upgraded to 640Kb. Eght 1/0 slots give 
you the maximum in tailored 
expandability: A 16 Bit 8088 
Microprocessor with an 8087 

SUPER COMPtn'ER 
Manufacturer/Distributor 
17813 South Main St. Suite 103, Gardena, CA 90248 
213/532-2133 Inquiry 3 38 

coprocessor option gives you the speed 
to tackle the heavy jobs. Two half-height 
360K Floppy Disk Drives are matched 
with a half-height 5 Mb Removable 
Hard Disk and a 10 Mb fixed Hard Disk 
A Multfunction card is included with 
Serial and Parallel ports, Clock Calendar. 
Game port, and memory expansion to 

384K. An Ultra High-Res Taxan• monitor 
equipped with Persyst's B.O.B.• Board 
gives you the highest resolution 
possible (720 x 400). A unique 135 
Watt Power Supply offers 220 Voltage 
conversion as an option. 
The Super Computer PC/XI 

Interact with a Genius! 

e 1984 SuperComputet Inc. 

DEAIER AND OEM INQUIRES INVlIE> 

FAX 213/532-6342 
TEllX 3719394 SUPER 

ffiM PC/XT is a registered 1radem1nk of lntematianal Business Machines, Corp. Taxan Is a registered tn1demark ofTaxan Co1p. Persyst is a regl.stered trademark of Personal Systems Technolag\( Inc. 
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The TI Omni 
BOO/Model 8 5 5 Printer 

ROM--based 
cartridges 
provide a 

variety 

of fonts 


BY MARK HAAS 

Mar(1 Haas 12600 Tenth St.. 
Berf1e/ey. CA 94 710) is the 

technical director for 
Osborne/McGraw-Hill. 

L ike most computer users. I often find 
myself needing printouts of varying 
quality. Program listings can have a 

coarse. dot-matrix look. as long as they are 
produced quickly. The letters I send. how
ever. need a more polished look. The so
called enhanced mode on my dot-matrix 
printer is better than the normal draft mode 
but lacks the quality print associated with 
more expensive dot-matrix and daisy-wheel 
printers. But most of these cannot produce 
the graphics I use. Do I need two printers? 

The Texas Instruments Omni 800/Model 
8 5 5 printer is an interesting alternative for 
those of us in this situation. In addition to 
providing quick drafts. graphics. and high
quality characters. the 8 5 5's unique system 
of selectable font modules (ROM lread-only 
memory! cartridges) gives you an easy. flex
ible way of choosing different type styles. 
This printer also comes with serial and 
parallel interfaces that can be connected to 
most computers. All this. including the 
tractor-feed mechanism. comes in a com
pact unit for $99 5. little more than many 
dot-matrix printers. 

SETTING IT Ur 
The printer I tested arrived in its factory car
ton and required me to set it up. This pro
cess includes unpacking the printer. install
ing the ribbon and tractor-drive assembly. 
setting the tractor width and position. load
ing the paper and font modules. adjusting 
the print head. and connecting the cable to 
the computer. 

Unpacking the printer is straightforward. 
just a matter of checking that everything 
was in the carton. Installing the ribbon was 
remarkably easy-I didn't even get ink on 
my fingers. This involved a trick. however: 
I used the eraser end of a pencil to roll the 
ribbon into the ribbon guide in front of the 
print head. The manual provides another 
equally valid method and warns of the 
dangers of a hot print head when chang
ing ribbons after using the printer. The 
tractor-drive assembly installs easily. too. 

Loading the paper was an interesting 
diversion. In my enthusiasm to get started. 
I loaded it without looking at the manual. 
Since the tractors sit behind the platen and 
feed the paper into it. I passed the paper 
through them. closed the tractor covers. 
and turned the platen until the paper 
passed under it. around and up the front. 
This worked perfectly. 

In preparing this article. however. I de
cided to follow the instructions in the 
manual: "Insert the paper Ifrom behind the 
platen andl turn the paper advance knob 
to move the paper around the platen 
until the paper can be laid over the tractor
drive pins. Close the tractor covers:· Follow
ing these instructions will surely lead you 
to disaster. because the paper coming out 
from in front of the platen will be pushed 
back into the platen by the movement of 
the tractors. Even the diagram in the manual 
showing the paper path with dotted lines 
will cause improper loading. It would lead 
you to believe that the tractors pull the 
paper out from the platen. which they don·t. 
Could it be that this diagram and the in
structions were "lifted" from another Tl 
printer manual? The bottom line is don't fol
low the manual to load the paper. It's 
wrong. 

IEditor's note: Texas Instruments has acknowledged 
the problem with early editions of the manual and 
states that it began shipping corrected versions with 
tfie printer after March I. I 

You plug the font modules into the front 
of the printer in much the same way that 
a game cartridge plugs into its console. The 
85 5 comes with one font module. Gothic 
ASCII (American Standard Code for Infor
mation Interchange) 96. and room for three 
font modules. Each module contains a small 
green LED (light-emitting diode) that lights 
when that module is selected. You can 
select modules by software or from the con
trol panel that is atop the printer. 

It is possible to configure the cabling from 
the printer to the computer for either serial 

(continued) 
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REVIEW: Tl MODEL 855 

The 855 can 

operate in two 

command modes. 
or parallel operation. The unit I tested 
was connected for parallel operation. 
The pinout is the standard Centronics 
type. and the manual has complete 
details on the interfacing. In fact. the 
cable sent to me from BYTE was not 
in the correct configuration. I followed 
the diagram and charts in the manual 
to reconfigure the cable. and it then 
worked perfectly 

FEATURES 
li.Jrning on the printer causes it to light 
up like a Christmas tree. as all 12 LEDs 
on the control panel and each font 
module light up as part of the self-test 
feature. After about five seconds. the 
print head positions itself at the 
beginning of the line. and the printer 
assumes the default state. The default 
state means the printer is in the draft 

mode (six lines per inch). the lowest
numbered (leftmost) font module is 
selected. and the printer is in either 
the word-processing or data-process
ing mode. as determined by an inter
nal switch setting (more on this 
below). The font selected determines 
the character spacing (I 0 or 12 char
acters per inch) 

Holding the Module Select switch 
down and then turning on the power 
causes the printer to produce a 
barber-pole pattern of characters 
across the paper. This helps you set 
the print head and test the different 
fonts. character and line spacings. and 
draft and quality modes. 

The 8 5 5 can operate in one of two 
command modes: word processing 
and data processing. In the word-pro
cessing mode. the printer accepts 
most of the commands used with 
daisy-wheel printers such as the 
Oume Sprint 9/1 I and the Diablo 630. 
This is useful for printing text with 
subscripts and superscripts. propor
tional spacing. and automatic justifica
tion. Most word processors have 
printer drivers for this type of printer. 

FINANCIAL FORECAST 
CORPORATE CONSOLIDATION 

YEARS 

Figure I: A triple-density graph produced by Lotus 1-2-3 and printed 
by the Model 855 printer ifrom The Osborne/McGraw-Hill Guide to Using 
Lotus 1-2-3). 

WordStar users in particular can more 
easily access features since WordStar 
does not support dot-matrix printers 
well. Now you can let WordStar think 
you have a Diablo 630. 

The data-processing mode is useful 
with a program like Lotus 1-2-3. where 
you want to print both spreadsheets 
·and graphics. The graphics com
mands for the 85 5's 60 and 120 dot
per-inch bit-mapped images are iden
tical to those for an Epson FX-80. 
Lotus 1-2-3 was able to produce 
single-. double-. and triple-density 
graphics using its FX-80 printer driver, 
but the printer did not support the 
quad-density (240 dot-per-inch) 
graphics mode I tested this feature 
using Lotus 1-2-3 to print the graph 
of some data. The result is shown in 
figure 1. 

You are able to set the 8 5 5 in either 
the word-processing or data-process
ing mode by setting a switch near the 
print head when the unit is first turned 
on. Subsequently. either mode can be 
selected by a software command from 
the computer. 

(continued) 

Tuble I: A comparison of the print 
speed of the Texas Instruments Omni 
800/Model 85 5 printer with tested 
speeds of other popular printers. For 
the dot-matrix printers. the test 
consisted of printing 5 0 lines contain
ing 80 As. The daisy-wheel printers 
were tested using Shannon text. All 
tests were done at l 0 cpi. 

Claimed Actual 
Model 855 

Draft mode 150 115.9 
Quality mode 35 29.9 

Epson FX-80 
Draft mode 160 95.5 
Emphasized mode 60.3 

Star Gemini-10X 
Draft mode 120 63.6 
Emphasized mode 41.6 

Diablo 630 31 .8 38.2 
Juki 6100 18 18.0 
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True Dual Trace• 10 MHz Real Time Bandwidth • 3 Input Channels• I/O Port 
Digital Waveform Storage• Boolean Waveform Operations• Audio Functions 

8.0 (L) x 4.5 (D) x 1.75 (H) Inches • 1.25 Pounds • 9 Volt Battery/ AC Operation 
Consider the LogicScope 136 
• The LogicScope 136 is the next logical step in test instru
mentation for you. It combines many of the features and capa
bilities of sophisticated logic analyzers and oscilloscopes ... 
and it fits in your hand. Never before has so much technology 
been available in so small an instrument, at such a low price. 
• The pocket-sized LogicScope 136 is made possible by a 
patented breakthrough in display technology. The conven
tional CRT has been replaced by a unique array of 400 LED's 
that permits simultaneous display of two digital waveforms. 
• The 136 can be used for viewing single shot events, or 
repetitive waveforms. It can be operated in real time mode, or 
in memory mode which permits acquisition and storage of up to 
50-100 bit waveforms. These can be recalled, logically com
pared (AND. OR, EXCLUSIVE OR) to other input waveforms, 
or output to an external device via an l/O port. This l/O port 
will also accept future add -on 136 Modules. 
• Its very low cost, convenience and ease-of-use make the 
LogicScope the ideal instrument, for designing, troubleshooting 
or repairing digital systems. Made in U.S.A. 

Consider its Engineering & Field Service Applications: 
• On microprocessor-based systems, check the timing rela
tionship of various parameters relative to the system clock and 
other key events. Its storage capability allows visual and logi
cal comparison of non-repetitive waveforms to known refer
ence signals. Output in the start-up of the digital device can be 
compared to reference signals to determine the operating state 
of the device. Questionable waveforms can be stored for analysis. 
• Its light weight and small size make the LogicScope conven
ient to take on every service call. The 136 provides much more 
information for trouble shooting a digital system or peripheral 
than a logic probe or digital counter without having to lug an 
oscilloscope or logic analyzer along. 

Contact us for the name of your local distributor 

?OCCci: i:cCl-nOLOC:'!, inc. 
7320 Parkway Drive, Hanover, MD 21076 U.S.A. 

301-796-3300 TELEX 908207 

Division of Renaissance Technology Corp. 
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REVIEW: Tl MODEL 855 

The 8 5 5 performs 

admirably in regard 
to print quality. 

Within each command mode. you 
choose either quality mode. a near 
letter-quality mode with 32- by 18-dot 
characters. or draft mode. with 9 by 

9 dot-matrix characters. 
A useful feature is the ability to con

figure certain parameters from the 
control panel atop the printer These 
include the selection of the font 
module. character spacing. line spac
ing. draft or quality mode. setting the 
top of form. setting the form length. 
and performing linefeeds and form
feeds without having to go off line. 
This makes it possible to prepare and 
print several drafts of a letter. for ex-

This is the draft mode. 
ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890abcde 

This is the quality mode. 
ABCOEFGHIJKLMNOPQRSTUVWXYZ1234567890abcde 

This is compressed mode. 
ABCDEFGHIJKL"NOPQRSTUVWXYZl234567890abcdefghijklmnopqrstuvwxyz 

10 cpi.expandeci print 

12 cpi. expanded print moc 

Now let's try the printer jumping jacks e 

u u u u u u u u u u
N NON N N N N N N N N N N N N N N N N N N0 0 0 0 0 0 0 0 0 

This is the internal character set at 12 cpi 
ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890abcdefghijklm 

This is the Gothic character set at 10 cp 
ABCOEFGHIJKLMNOPQRSTUVWXYZ1234567890abcde 

This is the Gothic character· set at 12 cpi, dr·aft 
ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890abcdefghijklm 

This is the Courier character set at 10 c 
ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890abcde 

This is the Courier character set at 12 cpi, draf 
ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890abcdefghijklm 

THIS IS THE ORATOR CHARACTER SET AT 10 CP 
ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890ABCDE 

Figure 2: Samples of the various print modes and fonts available with the 
Model 8 5 5 printl'r. 

ample. and then print the final copy 
using the quality mode without hav
ing to concern yourself with em
bedded printer commands or chang
ing printer drivers. A simple push of 
a button does it. And you can just as 
easily change the font. too. 

USING THE PRINTER 
l've used the pri"nter for about two 
weeks and am pleased with it. 1 put 
the 8 5 5 through several tests. and it 
performed well on most of them. I 
tested the print speed in various 
modes. the forms handling. and over
all operation. The "At a Glance" page 
reports the results. 

The burst-speed rating in the draft 
mode is 150 characters per second 
(cps). bidirectional. at 10 characters 
per inch (cpi). When printing purely 
textual data. the speed is closer to 116 
cps (see table 1). This was tested using 
Sergio Mello-Grand's benchmark test 
#6 (from "The Art of Benchmarking 
Printers." February I 984 BYTE. page 
193). which involves printing 50 lines 
of 80 characters. 

1 performed a similar test using the 
quality mode. The TI specification for 
this mode is 3 5 cps. bidirectional. at 
12 cpi. The test results showed the ac
tual print speed closer to 30 cps for 
both 10 and 12 cpi. a result closer to 
the published specification. This oc
curs because. in the quality mode. the 
print head makes two passes over the 
same line. printing in the same direc
tion to ensure better registration 
Thus. the specification already in
cludes time for head acceleration and 
deceleration and the time it takes the 
head to come back to the start of the 
line for the second pass. 

In my mind. the tale of the tape of 
any printer is its print quality. 
[Samples appear on the 'At a Glance" 
page.) The 85 5 performs admirably 
As can be seen in figure 2. the quali
ty of the draft-mode print for each 
character font is excellent. Characters 
are even. dot formation is very good. 
and the fonts are legible with true 
descenders. The quality-mode print 
approaches daisy-wheel print. al
though close inspection reveals visi

(continuedl 
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AT A GLANCE 

Name 
Texas Instruments Omni 800/ 
Model 855 Printer 

Manufacturer 
Texas Instruments Inc. 
Data Systems Group 
POB 402430 
Dallas, TX 75240 
(800) 527-3500 

Physical Dimensions 
17 by 13 by 5 inches, 15 
pounds 

Features 
Interchangeable font modules; 
116 cps in draft mode: 30 
cps in quality mode; 7 by 9 
or 9 by 9 dots per character 
in dra1t mode; 24 by 18 or 32 
by 18 dots per character in 
quality mode; mosaic 
graphics; Epson-compatible 
raster graphics in 60 and 120 
dot-per-inch densities; also 
capable of producing 72 and 
144 dot-per-inch densities: 
friction paper feed; parallel 
and serial interfaces; 
256-character buffer 

Options 
Adjustable-width tractor-drive 
assembly, paper stacking 
tray, roll-paper holder, 4K
byte buffer, additional font 
modules 

Documentation 
Operator's Manual and 
Technical Reference Manual 

Price 
$935, friction-feed model 
$995, with tractor feed 

The Texas Instruments Omni 800/Model 855 printer provides both near 
letter-quality and draft-quality printing, with a variety of type styles available 
in removable font modules. 

PRINT SPEED (CHARACTERS/SEC) LIST PRICE ( $100) 
r--~~T--~~-+-~~..:.r-~~~8~0~~---.100 0 2 4 

MODEL 855 H 'Hl EPSON RX-80 ~ GEMINl-lOX 

This is the Texas Instruments Omni 800/Mod 

This is the Epson RX-80. This is the Epson 

This is the Star Gemini-10X This is the St 

The Texas Instruments Omni 800/Model 855 
printer is compared with the Epson RX-80 and 
the Gemini-10X (all in draft mode). The pitch for 
all printers is 10 characters per inch. The print 
speeds in draft mode were determined by tim· 

ing how long it took the printers to print 50 lines 
of 80 As each (see 'The Art of Benchmarking 
Printers" by Sergio Mello-Grand, in the February 
1984 BYTE, page 193). The prices shown are 
list prices, including tractor-feed mechanism. 
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REVIEW: Tl MODEL 85 5 

My greatest 

criticism of the 

85 5 is with the 

tractor setup. 

ble dots and slight irregularities. 

Controlling the 8 5 5 through soft
ware is straightforward. From BASIC. 
it is necessary only to send the proper 
codes to the printer using the LPRINT 
and CHRS commands. I used a short 
BASIC program to generate figure 3. 
the mosaic graphics characters con
tained in the 8 5 5 (and the ASCII char
acters to produce them). and to per
form the print-speed tests. Using 
PeachText to control the printer was 
just as easy. especially with Peach
Text's ability to send any code out the 
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printer port with the OUT command. 
The test in figure 2 was generated 
using PeachText. which was con
figured to operate a Diablo 630 
printer and worked perfectly with the 
8 5 5 in the word-processing mode. 

My greatest criticism of the 85 5 is 
with its paper-feed mechanism. spe
cifically. the tractor setup. Unlike many 
printers I have used the tractors on 
the 85 5 are used to push paper into 
the printer. Most printers use the trac
tors to pull paper from the printer or 
have two sets of tractors to maintain 
an even tension on the paper. The 
consequence of using the tractors to 
feed paper into the printer is that it 
tends to jam. I found that any slight 
impedance to the paper exiting the 
8 5 5 during a formfeed will cause the 
paper being fed into the printer by the 
tractors to pile up behind the platen. 
The only thing pulling the paper 
through the printer is the pressure of 
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the paper-guide rollers on the platen; 
the friction rollers are disengaged by 
the installation of the tractors. 

Besides the problem with paper 
jamming. I found this system suscep
tible to paper skewing. This became 
evident when performing the printer 
"jumping jacks" shown in figure 2. The 
printer is required to alternately per
form two half-linefeeds followed by 
two reverse half-linefeeds. Ideally. all 
the Us. Ns. and Ds should align hori
zontally. and in most cases they do. 
But should the paper exiting the 
printer encounter any impedance. the 
characters tend to skew. or droop. in 
their horizontal alignment. This is also 
a problem when graphing. In extreme 
cases. it can cause one pass of the 
two-pass quality-mode print to be off
set significantly from the other. TI 
ev.en recommends not performing 
more than one reverse linefeed. I 
found no problem when using friction 
feed as the friction rollers keep a 
secure grip on the paper. 

!Editor's note: One advantage of having the 
tractor mechanism on the input side of the 
roller-and. in fact. the reason for putting it 
there. according to Tl-is that it minimizes 
waste of paper and forms. Paper tear-off oc
curs about an inch away fram the last printed 
line on a page. as opposed to printers with 
the tractor on the output side of the roller. 
which sometimes require throwing away an en
tire page or farm upon removal of the com
pleted document.I 

Another small annoyance I encoun
tered was due to the lack of any indi
cator showing what command mode 
you are in: word processing or data 
processing. More than once I tried to 
use the printer with PeachText. set up 
for a Diablo 630. after using the 
printer in the data-processing mode 
with Lotus 1-2-3. After a few pages of 
printout. strange things would start 
happening since PeachText expected 
the printer to be in the word-process
ing mode. acting like a Diablo 630. I 
hadn't remembered to reset the 
switch near the print head to change 
modes. and there was no external in
dicator to warn me. Since you can 
control so many things from the 85 5's 
control panel. why not include changFigure 3: The mosaic graphics characters available with the Model 8 5 5 printer. 
ing command modes. too? 
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REVIEW: Tl MODEL 855 

Printer operation was not particular
ly noisy for an office environment. but 
those using the unit at home may find 
the whine of the print-head pins a bit 
much. especially in the graphics 
mode when all pins are firing. The 
clamor from this kind of graphing 
penetrated a closed bedroom door. 
traveled the length of my house. and 
was clearly perceptible over the World 
War ll battle on the television. It 
should be noted. however. that this 
was no noisier than other dot-matrix 
impact printers I have used. Tl claims 
the printer has a noise level of 62 
decibels with the tractor. 

CONCWSIONS 
Until the introduction of the Tl 85 5 
printer. one usually had to choose be
tween buying a printer that produced 
fast drafts and graphics or one that 
produced high-quality print. If both 
were needed. it meant buying two 
printers or a very expensive one. Tl 
now offers an alternative 

The Tl 8 5 5 printer provides 

• high-speed. draft-quality printing 
• moderate-speed. near letter-qual
ity printing 
• compatibility with Epson FX-80 
graphics commands 
• compatibility with daisy-wheel 
printers 
• selectable. interchangeable font 
modules 
• convenient control-panel opera
tion 
• 	mosaic and raster graphics 
• parallel and serial interfaces 
• 2 56-character buffer. expandable 
to 4K bytes 

In the near future. Tl intends to offer 
additional options. including down
loadable character fonts and a char
acter ·editor to produce them. the 
ability to produce double-height char
acters. a character set fully compati
ble with the Tl Professional Com
puter's. and more. All this is possible 
due to the plug-in font modules the 
printer accepts. 

If you want a printer to dance all day 
with WordStar and still be able to 
graph your 1-2-3 data. take a look at 
the Tl 855. • 

LETTER QUALITY 
Enhancement for 

Dot Matrix Printers 
• 	 Easy to install 
• 	 Plug·in module 
• 	 Okidata printers 
• 	 Letter Quality: 30cps 
• 	 Draft Quality : 120cps 
• 	 1O. 1 2. 17 cpi 

• 	 Full dot addressable graphics 
• 	 Front panel access to all features 
• 	 Proportional spacing. bold. double 


width. underlining, self-test, etc . 

• 	 Serial and par all el interfaces retained 
• 	 HELP mode; Diagnostic HEX dump 
• 	 And many other features 

0 RAINBOW TECHNOLOGIES. INC 

P.O. Box 7 200, Costa Mesa, CA 92628 
(714) 241-0565 Telex 386078 

Inquiry 298 

AFFORDABLE M-68000 
COMPUTER SYSTEM 

M68KCPU 6-10 MHz CPU, 20K static RAM. 16K 
EPROM, on board monitor, two RS-232 
serial ports, 16-bit parallel port. 5 timcrf· 
counters expansion bus. 
Barcboard•... .. . ....•... . .... . .. ........... .• 8 99.95 
Complete. Kit ... ............................. $595.00 

MD512K 	 128·512K static RAM. rloppy disk controller 
(.hard disk interface Bare board •..... 8 99.95 
Complete Kit ( 128K) .... ..... ... ......... 6725.00 

M.68KE 	 Enclosure with power supply, fan, filler, 4 slot 
card cage 
... .. . .... .... ....... .... .... ..... ........... .. .... 6249.00 


M.68KASM. M68000 Macro Cross Assembler for CPIM80, 
IBM PC, TRS·BO and Apple 11 computers 
... ................ ..... ............. .............. 8199.00 


UPS shipping & handling 8 4 .00 
COO orders add e 3 .00 
Foreign orders add 920.00 
Californiaresidents add 6.5% taK 

EducatlonalEMS :~~~:mputer (714) 854-8545 
P.O. Box 16115 • lrvlne, CA 92713 

Inquiry 123 

. 
AT LASTI A FULL IMPLEMENTATION Ol lhe original ELIZA prog1amis 
now available to run on your microcomputer! 

~:l~l~~T:i ~~t~:1igi~n~9:~~~~~:1r~~~1:~~;~~.eE~~~~·~sm.,o~~~~~~r~:~= 
osvchotheiapisl who analyzes each statement as youlype ii in and then 
responds wi th her own comment or aueslion-and her remarks are 
ollen amazingly appropriate' 

Designed lo run on a large mainframe. ELIZA has never belore been 
available to personal compuler users .e•cept in greatly stripped down 
version~ lacking the sophist1calion which made the original program so 
lascinallng. 

Now. our new microcomputer version possessing the FULL power and 
ra~ge ot expression of .the original is being offered at the introductory 
price ol only S25. And 11 you want to ltnd oul how she does ii lor teach 
her to do morel. we will include the complete SOURCE PROGRAM tor 
only S20 additional 

Order your copy of ELIZA loday and you'll never again wonder how to 
respond when you hear someone say. "04!.ay. let's see what this com· 
puter of yours can actually do1" 

ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS: 

1 5\'. inch disk lor the 48K Apple II, II Plus, lie or lie 
S25 lor Protected Version-S45 for Applesolt Source Version 

2 	5\'. inch disk lor lhe 64K IBM Personal Computer 
S251or ProtecledVersion- S451or IBM Disk BASIC Source Version 

J 	 SY. rnch d1skor tapeca~selte lor the Commodore 64 (specify which) 
S25 for Protected Version-S4 5 lor C-64 BASIC Source Version 

4 Standard 8 inch single density disk lor all CP/M based compulers 
S25 lor ELIZA.COM-S45 withMicrosoll BASIC-80 Source 

5 	5~ inch disk tor mos! CP/ M based computers lspecily computer) 
S25 lor ELIZA.COM- S45 with Microsolt BASIC·BOSource 

Please add S2.00 shipping and handling lo all orders 
{California residents please add 6% sales taxi 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP 'aci 921 North L• Joli• A"'""•· Dept B !"I· • . +I 
VISA 12 13~:e._~·1~:t=~:n1• 
-	 - - MC. VISA and checks accepled 

Inquiry 30 

IBM-PC $1699 
256 K 2 DS/DD DRIVES 

Other Configurations Available 

EPSON FX-80/100 . . . Best Price 
OKIDATA 92P/93P . . . Best Price 
BROTHER HR-15 . .. .. .. . $395 

HR-25 . .. . . . . . $690 
P.G.S. MAX-12 . . . ...... . . $175 

HX-12 .. ........ $459 
TANDON (360 K) .... .. .. $155 
TEAC 55B (360 K) . .. .. . . $132 

We carry a large selection of 
hardware and software 

CALL US 

COMPUTERLANE UNLTD. INC. 
Exporting Div. Telex 662841 SK.COMP 

18181 884-8644 HOURS 
DAILY 

22107 Roscoe Blvd. 10-7Canoga Park. Ca 91304 

We Accept C.0.D. - P.O. - LC. 


Inquiry 81 

Verbatim 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. COD. and 
charge cards accepted. 

VIS.4' -

Inquiry 268 

Sure 
it's~ 


SAFEWARE Insurance provides full 
replacement of hardware, media and 

purchased software. fos little as $35/yr coven;: 
• Fire • Theft • Power Surges 

' • Earthquake • Water Damage • Auto Accident 

For infonnation or immediate coverage cal I: 

1-800-848-3469 

In Ohio call (614} 262-0559 

SAFEWAHE, THE INSUHANCE AGENCY INC. 

Inquiry 310 



Giffonl's 

Multiuser Concurrent DOS: 


The net that~orksl 


Gifford nets a big one: 
Simplicity. 

Gifford has the network solution. It's 
simple, fast, secure, complete, and it 
works. Multiuser Concurrent DOS is 
based on Digital Research's Concurrent 
DOS, the only major microcomputer 
operating system specifically 
designed for networking. 

Users can share disks and 
printers transparently, and can 
also take advantage of true mul
tiuser features like file and 
record lockout. And Gifford 
has added a bundle of features 
that makes Multiuser Concurrent 
DOS easy to install and use. It lets you 
get right to work. 

Our net is ARCNET.™ 
Multiuser Concurrent 
DOS utilizes Datapoint's 
ARCNET, the most popu
lar network hardware in 
the industry. It's reliable, 
economical, and fast- so 
you can add users 
without overload
ing the network. 

You can net
work up to 255 
single and multi
user systems. You 
can connect single or 
multiuser Gifford or CompuPro~ 
systems as well as IBM PC-XTs~ Dual 
processor Gifford and CompuPro 
systems can run thousands of 8 or 16 bit 
CP/Mor MP/M applications. PC-XTs 
can run 16 bit CP/M and MP/M 
programs as well as most popular 
MS-DOS applications, such as 
Lotus 1-2-3'." 

Gifford adds to your 
net worth. 

Our enhancements of Concurrent 
DOS make it possible to get more and 
better work done in less time. Network
wide features include electronic mail, 
event calendar, inter-terminal 
communication, user time 
accounting and usage report 
generation, telecommunications, 

increase productivity 

by offering full-

If you've gone through the ordeal of 
. !typing as many as seven commands 

just to get on and off a network, 
Gifford has your number. 

A single, menu
driven network 
command 

can mean 

handles all your 
network options. 

1!111~~~ Everything you 
~ need is right in 

multiple security 
problems. Gifford's 

login 
account 
names and 
encrypted 

passwords 
to control 

access to the system. Users 
can be further restricted 
to specified 

excessive 
down time, 
since the 
modular net
work architec
ture gives you 
immunity 
from single 
point failure. 

front of you. The net 
effect is simplicity-and sanity. 

If you'd like to see how Gifford's 
Multiuser Concurrent DOS can 

solve your networking problems, or 
if you'd like to know about Gifford's 

user expandable HELP facility, ii•••••••••••••••• 

reminder messages, message of the 
day, automatic startup and shut
down procedures, and easily prepared 
files for initializing terminals, printers, 
and network nodes. 

Gifford's Virtual Terminals™ 

selection of multiuser systems and 
software options, call ( 415) 895-0798. 

Or write us at the address below. 
We'll send you a free networking 
brochure and give you the name of 
the nearest dealer. 

Mult1.uscr Concurrcm DOS 1·s a trademark ofGifford 
Compuur Systems. Concurrent DOS i's a trademark ofD1/:1.ral 
Rcscarch,/11c. ARCNET1'sa trademark of Datapoinr 
Corpora1io11. !8M PC-XTis a rcgis1ercd trademark of IBM 
Corporarion. CompuPro i 's a rcg1'stercd trademark of 
CompuPro Corporation. l otus 1-2-3 1·s CJ trademark of loms 
Devclopmcnr Corp. Virwal Tcr111i11als is a 1rade111ar.k of 
Gifford Computer Systems. 

0 E!l;!Rese

A subsidiary of lite/ Corporation 

2446 Verna court 
San Leandro, CA 94577 
!415! 895-0798 TELEX: 704521 
Houston. TX 17131 680·1944 

THE MULTIUSER COMPAllF'" 
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MULTIMATE 3.20 

The article ·word Processing Revisited" by 
Janet Cameron in BYTE's Guide to the IBM 
Personal Computers (page 165) seriously 
misrepresents the MultiMate 3.20 Word 
Processor. We think the reviewer paid our 
product much too short a "revisit:' but that 
does not excuse or explain the many 
errors. 

The review was obviously done in haste 
by a writer who was much more familiar 
with other products mentioned. In addi
tion. this special edition seems to have 
been more interested in "colorful" writing 
than clarity or accuracy. That's not what 
readers expect from BYTE. 

First I must correct Multimate's phone 
number. It is (203) 522-2116. 

The article is billed as a "new product" 
review but is actually a review of a prod
uct we replaced in March 1984 with Multi
Mate version 3.22. (See "Leading Edge and 
MultiMate" by C J Puotinen. November 
1984. page 287.) The overlap of BYTE's 
publication sched.ule and our publication 
schedule was truly unfortunate. but the 
writer made little attempt to find out if the 
next version changed the things she criti
cized. The next release of MultiMate for 
the IBM will be version 3.3. with 
proportional-spacing capability. ability to 
merge data from ASCII files at print time. 
and other enhancements. 

Even the article's simplest descriptions 
of our package are inaccurate. For in
stance. the reviewer claimed that an alpha
betical list of features was lacking. It is in 
the manual. on the template. and available 
from our on-screen help facility. Editing is 
discussed at length before merge printing. 
There is a clear reminder to adjust your 
contrast controls so you can see on-screen 
highlighting. We don't know why the 
review said these things are missing from 
the manuaL 

Futhermore. the article is contradictory. 
The ''At a Glance" box contradicts parts 
of the article on reference materials: the 
spelling corrector is described favorably 
at the beginning of the article and unfavor
ably elsewhere. It is a spelling corrector. 
not just a spell-check program. and it uses 
an 80.000-word Merriam-Webster diction
ary and an algorithm that recognizes 

phonetic errors. A British version of the 
speller is also available. 

BYTE's benchmark tests usually are im
portant. This benchmark comparison is 
not explained at all and could lead readers 
to the false conclusion that it takes a ter
ribly long time for MultiMate to get 
around inside a document. 

A benchmark test of scrolling through 
a document with the down arrow is mis
leading in a review of a Wang-like. page
oriented program. Why not have a test of 
going to a specific page number? Most 
programs can't do it. while our Go'Ib key 
(Fl) lets you jump to page 2 5 as quickly 
as to page 2. You rarely scroll between 
pages. since MultiMate takes time to open 
and close each page on disk when you 
scroll past a page break. When you save 
a document. there is only one page left 
to save. That's why MultiMate was the 
fastest program for saving a file. which the 
review barely mentioned. 

Next. a few words about features and 
updates. Version 3.20 was a transitional 
edition of MultiMate. IBM MultiMate ver
sion 3.20 users were given free upgrades 
to the next version-at great cost to this 
company. The free update mentioned in 
the article was for that version only. but 
our update policies are still generous. 

Finally, we should mention that the 
review concerned MultiMate for the IBM 
PC. while there are different versions of 
MultiMate for the Corona. 'Texas Instru
ments Professional. 'Iandy Model 2000. 
Tushiba. and other machines. Some fea
tures and policies vary under our OEM 
(original equipment manufacturer) con
tracts for these versions. 

Bos STEPNO 

Multimate International 
East Hartford. CT 

All the software programs I review for 
various computer magazines receive the 
same unbiased treatment. I have no 
vested interest in any word-processing 
program and am still seeking the perfect 
word processor; therefore I have no 
reason to rate one above or below the 
others. The experiences I have when I ex
clusively use a program over a period of 
several weeks are the results I pass along 
to the reader. And the results I get are 

exactly the results I report 
Additionally. I use input from all the 

100 or more members of the special
interest word-processing user group of 
which I am a director. And of all the 
people with whom I spoke about Multi
Mate. only one had a kind word to say 
about the program. 

A few points: the review was prepared 
after a three-month review of the five 
programs. I studied and used the Multi
Mate program exclusively for a period of 
several weeks. When reviewing any soft
ware program, I assume the position of 
an authorized user. This is the best way 
I know of to discover what other "author
ized users" will experience when they call 
800 numbers for technical support. I 
asked the Multimate technical-support 
person and directly quoted her answer 
regarding whether the next version 
would correct the errors noted. 

Finally. regarding the table on features 
and performance on page 181: I asked 
Multimate's personnel each question. 
verbatim. from BYTE's desired matrix. 
recorded their responses on tape. and 
quoted them verbatim. 

}ANET CAMERON 

Cambridge. MA 

I was delighted by Janet Cameron's 
criticism of MultiMate. I recently wrote 
several chapters of a book using this 
monster. I could never understand why it 
led such a charmed life in the magazines. 
Anybody who had ever repaginated a 
lengthy document after using the world's 
most cumbersome spelling checker would 
share my bewilderment as they watched 
their text crumble into garbage before 
their eyes. Sure I had a backup. but I never 
dared repaginate again. You have prob
ably experienced the scattered format-line 
effect. I once found 42 format lines in 16 
pages of text. The people from Multimate 
thought it had something to do with the 
automatic page break. which they sug
gested I disable. 

I have finally settled on a program that 
suits me better than any of the alter
natives. I call this "choice by elimination" 
and it would not have been necessary if 
the magazines had been more forthcom

(wntinued) 
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PC

SOFTWARE


SALE! 

WE'LL MATCH PRICES ON MOST PRODUCTS 

LOTUS 1-2-3/ 

SYMPHONY 

$295/$415 

dBASE 11/111 
$265/$365 
WORDSTAR 2000 
$245 
LOOK AT THESE 


SPECIAL PRICES! 

AST Products 
Crossta lk 
dBase II/Ill 
EasyWriter 11 System 
Hayes 1200/12008 
!US Accounting 
Lotus 1-2-3/Symphony 
MicroPro Products 
Microsoft Products 
Multimate 
Norton Utilities 
PFS: F ile/Graph/Write 
PFS: Report 
ProKey 
Quadram Products 
RBase 4000 
SuperCalc 2/3 
Volkswriter Deluxe 
Wordstar 2000/2000 Plus 
Wordstar Prof. Package/Plus 
All Other Products/Diskettes 

CA LL 
$ 99 

$265/$365 
$185 

$475/$395 
CA LL 

$295/$4 15 
CA LL 
CA LL 

$255 
$ 59 
$ 83 
$ 74 
$ 87 

CA LL 
$265 

$14 5/$195 
$175 

$245/$295 
$245/$345 

CA LL 

To order: 

Call TOLL-FREE: 

800-227-4780 or 415-845-2651 


Or write: 

ECONOMY SOFTWARE 

2040 Polk Street 

San Francisco, CA 94109 


ECONOMY 

SOFTWARE 

D We guarantee our products against 

manufacturer's defects_ 
D Quantity discounts available_Weare 

exper ienced with Corpora te accounts. 
D No surcharge added fo r charge ca rds. No 

charges unt il products a re sh ipped. l"'Z"i 
D Purchase orders accepted. - 1 
D Call for shipping charges_ llillllli! -
D Prices subject to change. ~ -

REVIEW FEEDBACK 


ing about these products. The worst thing 
about my editor is its name: it's called The 
Idea Processor. ITo be reviewed in an upcom
ing issue!. 

I hope you will continue to write about 
word processing. Janet Cameron's frank
ness may persuade others to speak more 
critically about these products that so 
many of us are becoming so dependent 
upon. 

R. C. PACKER 

Santa Barbara. CA 

LILITH PERSONAL COMPUTER 

I read with interest the review of the Lilith 
machine [""The Lilith Personal Computer" 
by Paul A. Sand. September 1984. page 
300). l can agree with most of the author's 
statements. However. I've got to contradict 
one of his opinions about the Lara editor. 
The author states that. to define the font 
of a piece of text. one has to type its name 
[Times Roman) each time. This is not true. 
Quite the reverse is true. We have made 
every effort to avoid the need [although 
not the possibility) of indirect specification 
of looks in Lara. be it via keyboard or via 
a collection of menu entries [as in the 
Mac). 

lt is a basic principle of Lara that any 
looks and even combinations of looks can 
be copied simply by pointing with the 
mouse to any location on the display 
[within the same document or another) 
where the desired looks are available. This 
method applies to characters [font. size. 
offset. underlining. etc.) as well as to 
paragraphs [formatting mode. margins. 
etc.). 

As a straightforward application of this 
concept. we mention the use of a sample 
document from where the looks can be 
copied into the currently edited text. A 
sample document typically contains a col
lection of sample characters in different 
styles. sample titles. and sample. careful
ly formatted paragraphs. Once having in
troduced a look in the current text. it can 
clearly be taken from there. 

J. GUTKNECHT 

lnstitut fiir lnformatik 
ITH-:Zentrum. Zurich. 

Switzerland 

SAGE II 

In reviewing the Sage II computer in ""The 
Sage II and Sage IV Computers"" by Allen 
Munro (July 1984. page 2 3 5). the author 
says that personal computer users who 
are satisfied with a 64K Z80 system are 
··1etting their current systems set the limits 

of their imaginations ... 
Using a powerful 8-MHz 68000 micro

processor and the UCSD p-System. Mr. 
Munro's Sage runs the Sieve of Eratos
thenes benchmark program. compiled 
from Pascal. in 74.8 seconds. Wow' 

I am the owner of one of those pokey 
64K Z80 systems. My Z80 runs at a snail
like 2.5 MHz. Using my $49.95 Pascal com
piler it takes my system just about half the 
time [3 5 seconds) to run the same 
program. 

JOHN D. Fox 
Nyack. NY 

SANYO MBC-5 50 

I have just finished reading ""The Sanyo 
MBC-550"" by Bill Sudbrink [August 1984. 
page 270) and was delighted to see that 
this machine is finally being recognized for 
its great value and performance. We wrote 
the Sanyo 550 Series Personal Computer Hand
book which was published in February 1984 
and addresses all the documentation 
issues found to be deficient by these 
authors. We fol lowed this up with the first 
newsletter on Sanyos called ""The Sanyo 
Source"" to provide follow-up information 
that fills in the void from Sanyo. 

We feel that our services are a valuable 
addition to the computer. 

FRED ZUROFSKY 

Computer User Services 
230 Anderson St. 

Hackensack. NJ 07601 

I found the review of the Sanyo MBC-550 
in the August 1984 issue both interesting 
and informative. but I would like to make 
a few comments. 

Sanyo BASIC can access up to four disk 
drives. For example. to save a program to 
drive B the correct syntax is. SAVE""B:file
name"". Note that there must not be a 
space between the colon and filename. 
The syntax for LOAD is the same. 

To invoke the FILES command in order 
to view a directory on a disk on a drive 
other than drive A. the correct syntax is 
FILES""B:. Closing quotes are not neces
sary. 

The use of CalcStar to compare spread
sheet handling is grossly unfair. On any 
machine CalcStar runs slower than Multi
plan and has not been optimized to take 
advantage of 16-bit processors. 

At least two companies in the U.S.A. are 
selling versions of MS-DOS for the Sanyo 
that can format. read. and write single/ 
double-sided. 40/80-track drives. I am cur
rently running two double-sided double

(continued) 
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GO FOR THE BEST, 

REGARDLESS OF COST 

EVEN IF IT'S CHEAPER. 


Display 

THE LEADING EDGE'" 
PERSONAL COMPUTER 
Hi-res monochrome display 
standard 

THE IBM® 
PERSONAL COMPUTER 
Monochrome display-$2 7 5. 
Monochrome controller-$2 50. 

Memory 256K Standard 256K Standard 

Speed 7.16 MHz and 4.77 MHz Standard 4.77 MHz Only 

Expandability Expandable to 640K 
No additional boards 

Expandable to 640K 
Must add two boards 

Disk Drives 2- 360KB Drives Standard One Drive Standard 
Additio nal Drive-$42 5. 

Battery Backed 
Clock/Calendar Standard Not available from IBM 

Ports Both Parallel and Serial Standard Serial- $100 

Expansion Slots 7 slots Standard o f which 4 remain 
open after expansion to 640K 

5 slo ts Standard of 
which no ne remain o pen 
after expansion to 640K 

Warranty One Full Year parts and labor 90 Days parts and labor 

Support Li fetime no charge toll- free hotline 
Standard. The best in the industry 

None on hardware. Software 
optional at $40 per call. 

Service Nationwide Service Centers Nationwide Service Centers 

Price $1.995 Complete $3, 110 !Configured as basic 
Leading Edge PO 

·as of 10-4-84 LEADING EDGE PC: THE GREAT UNKNOWN 
LEADING EDGE PRODUCTS. INC 


LE1\ DING EDGE. PC AND SYSTEMS DIVISION. 225 TURNPIKE STREI':']'. CANTON. MA 02021. 800-3 43-6833 161 71 828-8150 

FOl<TUNE DIVISION. 225 TURNPIKE STl<EET. CANTON. MA ll2021. 800-354-0554 . 16 171828-8150. 


IBM is u regis tered trademark of International l ~usiness Machines Corporat ion 
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s99.so 

PC Switch 

REVIEW FEEDBACK 


~~
~;...J 

Push Bu1mn PC Swi1ch leis you connec1 

one computer to two printers. or modems. 
elim1na1e forms loading/unloading by keeping 
1wo do1 ma1rix pnnrers s1ocked. or pair one dot 
ma1r1x prin1er wilh a slower Daisy Wheel primer 
for f1n1shed le11ers. Comes w i1h I inpul panel con 
nector. 2 output connee1ors on 6' ribbon cables. 
Specify either: 
Serial: RS-232/0-25. 20 leads sw11ched. 
Parallel: Cen1rorncs 36 pin/20 leads sw11ched. 

fGlL~JJM 

79Hazel SL. Glen Cove. NY 11542 1516/ 676-3386 

Inquiry 155 

~r~~--N.65b~N~ 

Introducing . . . 
1
"' 

TUr~?r!:,!1ill 

personal tax program 

• IBM PC or 100% compatible 
• 33 forms, schedules & worksheets 

• • FAST! Complete return in 3 sec. 
~ • Windows' . 
; • Exceeds IRS print specs. 
~ • Full depreciation support
B • 190 page manual 
~. • Much more! 
• 	 • CA/AZ available in Dec. - $30 

Req. 256K $65 plus $5 ship/hand 
(CA residenls add 61h% sales tax) 

Chip Soft . Inc. ~ 
5674 Honors 
San Diega. CA 92122 I : I 
(619) 453-8722 

(800)621-0852 ext.355 
Dealer Inquiries Invited ~: 

lll:W-W......,,..rrr.-• ..-.-.~~·.,•,1!.•.•.,•,,•;•;.•.....·.~;J-.,•,,•.~a 

Inquiry 52 

Inquiry 204 

density. 80-track drives giving 730K and 
112 files under DS DOS-80 from Michtron 
of Pontiac. Michigan. 

TOM DRAKE 

/ckenham, Middlesex 
England 

I recently purchased a Sanyo MBC-1000 
using the CP/M 2.0 operating system. I am 
addressing this letter to you because I 
need your help I haven't been able to get 
any answers to my questions from Sanyo 
in New Jersey, and Fresno doesn't have 
any service or sales office for Sanyo com
puter products. 

·- Today's question was brought on by the 

inability of the SBASIC interpreter to 
handle a variable filename. I must resort 
to using an assembly-language subroutine 
to perform that function. What I need to 
solve the dilemma is the address and a 
description of how the interpreter oper
ates on the BASIC statement: OPEN #1,"0'; 
"FILENAME". I wanted to use FL.$ in place 
of "FILENAME". However. I found that to 
be impossible on this interpreter. Fl$ 
doesn't work either. I know that it can be 
done in assembly. But to write my routine. 
I need something that describes that pro
cess. I am not an inexperienced program
mer. If I could just be led in the right direc
tion. I can accomplish my goal. 

ROBERT 5. HUNTER 

Fresno. CA 

INFOSCOPE 

On the basis of George Bond's very good 
review of lnfoscope. the database 
manager marketed by Microstuf Inc. (June 
1984. page 367). I decided to purchase a 
copy This program has lots of features 
that make it fun to play with. but for my 
purposes it is essentially useless. Why? 
Because it does not accept real numbers 
in any form other than as character strings. 
dollar equivalents. or stock prices. For ex
ample. 10.381 cannot be entered as any
thing but a character string. This means 
that you cannot obtain sums. averages. or 
true numeric sorts on this type of data. 
If I 0. 3 81 and 3. 506 are sorted as left
j ustified character strings (which is the only 
way they can be entered into lnfoscope). 
you get the wrong order. You also cannot 
safely use "greater than." etc.. in selecting 
records. It is necessary to pad the smaller 
numbers with preceding zeros (e.g .. 
03. 506) to get everything to work out 
properly. If you decide to limit yourself to 
two decimal places in order to get a true 
numeric field. you are forced to live with 
the dollar sign. even on printouts. 

If you are trying to convert data from 
dBASE II. lnfoscope appears to assume 
that anything with other than two decimal 
places is character data and that anything 
with exactly two decimals is "money" data. 
What a pain. 

All in all. this seems to me to be a rather 
severe problem with Infoscope. I certain
ly wouldn't have purchased the product 
if I had known. Perhaps your other readers 
would appreciate knowing this. 

BRUCE LAZERTE 

Baysvil/e. Ont.aria 
Canada 

MORROW MD· 11 

I read with interest the letter from Jim 
lcenhower (Review Feedback. September 
1984, page 356) concerning his experi
ences with the Morrow MD-II. 

After a long search for a computer 
system that would be both dependable 
and inexpensive. I purchased a Morrow 
MD- I I for a pharmaceutical application in 
one of my drugstores. For about seven 
months we have been using it about 10 
hours a day. It is used for most every func
tion connected with running a retail phar
macy and we have had only one very 
minor problem that was power-supply 
related Shortly after this problem. we in 
stalled an uninterruptible power supply for 
power and more line filtration. As of this 
date we have not had any additional trou
ble with this M D-11 . I know of three others 
that are working in other pharmacies in 
this area and have not heard of any addi
tional trouble. Each uses a very fine pro
gram that was written by a local phar
macist who now specializes in computer 
programs for pharmacies. 

The reason I bought the MD-I I system 
was the price and the software that was 
included. I invested a total of $7000 in 
both hardware and software (including the 
pharmacy program). The starting price of 
similar systems would be about $14.000. 

I feel the MD-I I is a great value-and 
when I need to computerize my other 
store it will probably be with a Morrow 
MD-II. 

R.A. MITCHELL 

Sumas. WA 

REVIEW FEEDBACK is a new column of 
readers· letters. We welcome responses 
that support o r challenge BYTE reviews. 
Send letters to Review Feedback. BYTE 
Publications. POB 372. Hancock. NH 
03449. Name and address mu st be o n 
a11 letters. 



Announcing 4New CollectorEdition 


BYTE COVERS 

The 4 llyic covers shown helow arc !he nLwcsl addilions 10 !he Colleclor Edilion Colleclor Edilion Prinls arc carefully packaged Ila! lo avoid hcnding, and arc 

Hyle C<~r series. Each full color prinl is II" x 14'', including a Wt horder, and is shipped firs! d:L'-' wilhin one week of receipl of order. The price of each prinl is 
par\ of an edilion slriclly limiled 10 l , Ol~l prinL,. Each prinl is a failhful reproduclion $30. All 4 prinls arc avaihthle for only $100. 
of !he original Hyle painling, prinled on museum qualily acid free paper, and is Olher Colleclor Edilion llyle Covers arc also availahle from Roher! 'llnney 
personally inspecled, signed and numhered hy !he arlisl, Roher! linnL-y. ACer1ifica1e of Graphics. For a color hrochure, or lo order one or more of !he prinls shown, 
Aulhenlicily accompanies each prinl. please check 1he appropriale hox in 1he coupon helmv. 

#25 Compulers and !he llandicapped 

#27 The Kl.j's lo Educalion $30 

#26 Gradualion Memories 

I 
I 
I 

Card No. _________________ 

Exp. Dale:________________ _ 

SHIP MY PRINTS (OR BROCHURE) TO: 
poslage & handling $3.00 (Overseas $8.00) Name: 

TOTAL $ ---- Addr~: ---------------
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RUN--TIME VERSION AVAILABLE 


KnowledgeMan™ and You. 
The possibilities are endless. 
To succeed in business, you need 
a partner that's fast, flexible, 
intelligent and easy to work with. 
A partner that can help tum your 
big ideas into well-conceived 
reality. One that gives you the 
support you need to make critical 
decisions confidently. 

No partner can give you 
more of what you need than 
KnowledgeMan, the knowledge 
management software from 
MOBS. 

A powerful partner. 
KnowledgeMan helps you man
age more knowledge, in more 
ways, than ordinary software. It 
can help you make better de
cisions on just about everything 
from production scheduling to 
financial planning to market 

forecasting. KnowledgeMan 
and its optional components 
offer data management, spread
sheet analysis, statistical analysis, 
text processing, forms manage
ment, business graphics, program
ming and more. 

The key to KnowledgeMan's 
versatility is its exclusive syner
gistic integration, allowing you to 
accomplish your computing 
needs within one program. Unlike 
other software, there's no need 
to exit one function before enter
ing another. The result: different 

A partner that speaks your 
language. 
For all of its power and sophisti
cation, KnowledgeMan is remark
ably simple to understand. Even 
a beginner can start putting 
KnowledgeMan to work in 
minutes. With a single query, you 
can obtain related data from 
unlimited multiple tables. You 
can even teach KnowledgeMan 
to understand your own jargon. 

A partner that helps 
you along. 

The on-line HELP facility allows 

you to draw on 6800 lines of help

ful information organized into 

380 screens. If you have a prob

lem or question, KnowledgeMan 

allows you to access the pertinent 

HELP screen immediately. Each 

screen is carefully designed to 

provide a quick reference guide 

to KnowledgeMan commands. 


A partner that gives you 

room to grow. 

Ordinary software packages can 

be frustratingly easy to outgrow. 

Not KnowledgeMan. Each 

KnowledgeMan component has 

more power than you'll probably 

ever need-far more than con

ventional integrated programs. 

With KnowledgeMan, you don't 

sacrifice capability, capacity 

or convenience. So with 

KnowledgeMan, you spend your 

time solving problems- not trying 

to overcome software limitations. 


A partner that protects your 

interests. 

KnowledgeMan offers sophisti

cated security features. 

Unauthorized access to data is 

next to impossible, thanks to 

password checking, thousands of 


So your secrets are safe with 
KnowledgeMan. 

A partner you can build on. 
To add yet another dimension to 
KnowledgeMan's capabilities, 
you can get fully-integrated 
options like K-Graph, an exten
sive business graphics facility that 

lets you plot information in a 
variety of colorful graphs, charts 
and diagrams. For text process
ing, the K-Text option lets you 
incorporate data into written 
documents quickly and easily. Or, 
create highly-polished, full-color 
customized forms with K-Paint, 
our forms painting option. To 
short-cut the keyboard, put the 
K-Mouse option to work. 

A partner you should get to 
know better. 
To see KnowledgeMan in action, 
visit your dealer. Orcontact Micro 
Data Base Systems, Inc., P.O. Box 
248, Lafayette, IN 47902, (317) 
463-2581, Telex: 209147 ISE UR. 

It may be the beginning of a 
long, successful partnership. 
Current version,:, 1.07 as oflJ /J()/84. 
KnowledgeMan. K-Graph. K-Paint. K-Text. and 
K-Mouse are trademarks ofMicro Data Base 
Systems. Inc. M DBS is a regL,tered trademark 
ofMicro Data Base S\'stems. Inc. 

KNOWLEDGE 
man 

kinds of processing can be inter access code combinations and The Knowledge Management Software 
mingled. Quickly and easily. data encryption. fromMDBS 

Operating Systems: PCDOS. MSDOS, CPI M-86. Minimum RAM required: JIJ2K. K-Graph: PCDOS on/1·. 
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When you

UltraLinkM 

your two most 


important 

desk/iJp Wols . 


amazing things 

happen. 


You create a telecommunications work
station. A synergized phone and computer 
business tool more powerful than its compo
nent parts. 

UltraLink™ is more than a "modem:· but it 
has modem features activated by simply lift
ing the receiver. 

That easy. That fast. 

An VltraLlnk business day. 
For instance, while editing any kind of file. 

a question may arise for an expert 2000 
miles away. 

Without "saving" the file, you pick up the 
phone, converting your PC to telecommunica
tions mode. Select the expert's number from 
the on-screen directory and it's instantly 
dialed with a single keystroke, including 
access codes. 

Using a standard phone line you speak 
AND send the applications screen. intact. to 
the expert's PC for joint review. 

Upon conclusion, the application is 
returned as it originally appeared. 

No files were opened. 

No software was juggled. 

Only two keystrokes were involved. 

Business communication just took a giant 


step forward. 

Other VltraLlnk features: 

• 300/1200 baud modem. 
• Automatic "unattended" send/receive 

modem functions. 
• UltraLink remains invisible to your PC with 

its own power supply and on-board RAM 
memory. 

Trademarks: UltraLink developed hy and a trademark or Advanced 

• Maintains up to a 100 name directory. 
• 	One installation of software covers all 

features while power supply is maintained. 

UltraLink is the easiest, most powerful 
telecommunications tool available. See it in 
action at your local Mod'l'ech dealer. 

Call Mod'Jech for a dealer in 
your area. 800-223-6250. 
In CA: 800-521-6790 

Modern 1/xlmologies 
International. Inc. 
656 Bair Island Road. Suite 302 
Redwood City, CA 94063 

·rc1ecomputcr Systems Inc. M1xm .:i1- \!0dml1 Tuchnolo~ics International. 
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l\EMEX 
51/4 II 40 TRACK 

DOUDLE SIDED/DENSITY 
2/3·HEIGHT FLOPPY DRIVES 

Tested up to 2mS Track-to-Track Access 

EACH 2-9 10+ 


$59.95 $49 EACH $45 EACH 
BRAND NEW· IN FACTORY CARTONS! 

BMRMX523 (Sh. wt 4 lbs. each) 

Single 6 Dual 2/a-Height Floppy Drive Cabinets 
BMJMR123 Single-Drive Cabinet (5 lbs.) $65.00 
BMJMR223 Dual-Drive Cabinet (7 lbs.) $99.00 

5Mbyte 
Hord Disk Drive 
SHUGART 604 

ST506 Compatible - In Factorr Cartons 

60 DAY WARRANTY! 


EACH 2-9 10+ 


$199 $189Ea. $175Ea. 
BMSHU604 (Sh. wt. 9 lbs.) 

Single 6 Dual 51/4" Hard Disk Drive Cabinets 

BMlllH05001 Single Drive Cabinet (16 lbs} $239.00 

BMJMRHDC52 Dual Drive Cabinet (20 lbs.) $299.00 


Sh(l!Jl'IOwe1')'11<1lall 5·!00 0i;i;i1ds21bs. uch.._ - .... - PP.INTERS ....... 
 -COMPUTER SYSTEMS -
MOMOW DESIGNS 
....... .... 

Micro 0mSIOOW/5Mb:tte rJ(I ~sklterrnrtBMPOBMOSMOS s 1999 00 

Bas!C.80.SuperCalc.Pecsooal·Pea1lal'(I i3MMOSMOl l SOn s 35000 
Pllol soltwaelor MOS above 

IDM pe~ 

11¥/0ual ''1 heghl Tioppes & 256K RAM 0MIBMCP0256TCA $179900 

IOM PC" COMPATIDLE ADD-ONs 
Ill Hard Dbks with Conttollen 

ICMBI~ BMlllHOPC110 S 74900 
HJ.LIB ti t«M BMlllHOPCX 10 S 89500 
1"'4Bll'ltlf'M BMlllHOPCllS S 99500 
15MB£•lcmal BMlllHOPCXlS 5109500 

JCMBltlttfnlll Bll.ttDPCOCJ 5179500 
>OMB~ BMlllHOPCX30 5189500 
lOMBS!reilmtn:]TapeBadiuP BM ollST X10 S 99500 
641( RAM e•PilnSl()l'l lei IBM PC" BMPOBIBMMEM9 s 3900 
conta.ns9· 4164s110 
256K Ovna mic RAM mus 15Dns BMHM50256Pl5 4000 

B DI moreS2995 Pach 

1111\ Ar Compotlble Hord Dtsll Drlw 
JJMtivtenr dds~IOflnano 	OUAN l UM91tr.~MOTM0540F 

VIDEO CAJll>S 
BMIBM1504910 
BMIBMl504900 

MONITO~ 
18.,. 12 Qlftl'ISCretn181b\ BMIBM5151001 
TWN 12 gtttn m fo ca l!lb\ BMIAX121 
TWN 12 .1mtiet OL "" UC't 111!0$ 8MTAXl22 
IB M 13 CW flGB 28b. BMl8M5153001 
IAXAU 12 COOi RGB w. ca~e 281tis BMIAXRGB420 

STD CARDS 1211:is eac11 
5'Clfr lllQf6.1(1 l!MSTBSAIO 
~lO BMSTSIO 
AtO Pt.US 16' l!MSTBtt10PLS 
Gtcr.c P\.US 11 BMSTBGRPLS2 

TECMAI\ BOARDS 
The CAPTAm· Mvltil:loard64K OMIECCAPTAIN 
256K Oviamic me11'()rv 8MTEC256KOM 
WAY["' Xl MemO'vt>C.lr(I 6MTECWAYE 
GRAPH1CS MASTER"' BMlECGRMSTR 
SlePDermolera:inlftlolet BMIECSTEP 
lAB TENDER. Bl:l1!0IA & A.'OtlOil!CI Bl.UECLABTNOR 
LABPAC"' Sollwate s11Poo1tplr.Q BMICCLABPAC 
EXPAPISIONCHASSISIOI 161. 1PC ·1 ~Uti '.t1£ Cf 1-PCH'i 

• 

HEl\CULES CAl\DS 
"Ql'l!t1l'"O"C('wtlfl'fUr(I BMHECGC 

COllll u•o K~l'I II'"'" C>Ctl BMllECCOLOR 

QUADl\AM CARDS (2 lbs each) 

s15 9 5 DO 

525000 
5 25000 

S 21500 
s 16900 
S 17900 
S 68000 
S 49500 

S 31900 
S 19900 
5 21!900 
S 39500 

S 25900 
5 21900 
S 21900 
5 49900 
S 39900 
5 39900 
s 49500 
5 74900 

S 33900 
S 17900 

EXPANDED 0UA080AR0 IO Kl BMOOROOBROXPO 5 23900 
~ ... .r.ceOAi:i.o 1 BMOOROOBROllO S 22900 
fJ•;J.OCOLOR ,. BMOOR0(1CtRt S 2190 0 

J'JolOCCit.OR • · Ol.100ROOCLRll S 44900 
IMOOROD512+ S ~5900 

OUAOLJ',.. BMOORDOLINK S 53900 
P...)I UJ'CI BMOORIPIC S 8900 

VIDEO MONITORS 
SAMO I 2Mltt 12 ~Je1 16 ~JS lJMSYOOM2212 S 7900 
SAtJYD 18Mtll 12 Gi een24 lhs BMSVODMB ll 2CX 5 12900 
SAr ~YO IBMH! 12 Ambt.1 24 n1s BMSVOOM8212CX s 12900 
lt.x.toti18,,1w 12 G1tH1l8l.is llMTAX115 S 13900 
Tt.)( t.r1 1t1r.-1t.1 17 Aintll'f 18 lb!. ltMJAX!16 s 13900 
5t.?1fO n RGB ll°>U 7MHI JO tbs BMSYOOM7500 5 37900 
lt.tM112 RG!l <.W6MH1 son,., BMIAX210 531 900 

DISKETTES and ACCESSORIES 
MAXELL 

'·'~·· t• I 111, ll~WJl l lJ11nrA12fJ0 S 2750 
'•,J,• 1••1111. IU.'IU llUN iUM;>UO $ '.14!H 

lATl\A MAGNETIC 
\ ,,,.,., 

,, t ••o1• \l l,lfj•4'1· 

' ' lh•' -.,,•• !1•11 .~ ,, 

RXB0201DS 

RXBOFT 201bs 
RX IOO 261bs 

FXBO 20cps 
FXIOO 26cps 
L01500Strl(1LJ0CP5 
l 0 1500 Par rnt JOcos 

82A wll!aclar lee~ 25 I05 

83Aw/tractotltt<!J51>S 
84A • llilfil:lt> IJS lbs 
84A Sel1i1135tls 
92A parafl!l251bs 
92A serial25 lbs 

93A · oaialietJSll:ls 
93A · se1ia1J51bs 

EPSON 
BMEPNRX80 S 23900 
BMEPNRX80F1 S 27900 
8MEPNAX100 5 42900 
BMEPtlFXBO S 39900 
BMEPtffXIOO S 599tl0 

BMPOBEPNL01500SSl2~900 

BMPOBEPNL01500PS119900 

OKIDATA 
BMOKIOAT82A fl S 34900 
BMOKIDATBJAT 5 56900 
8MOKIOAT84AP S 69500 
BMDKIOAT84AS S 97900 
BMOKIOAT92AP 5 46900 
0MDKIOAT92AS S 61000 
BMOKIOAT93AP 5 69900 
BMOKIOAT93AS S 92500 

11\ANNESll\ANN TAU.Y 

MTloOLOOool 21 l>S BMTALMT160l S 57500 

MT180L 1J2 cot 28 tis 8MTALMT180L S 79900 


ABATI 
18CPS lelte1Qualilyparall!lin!eil.11:e BMABTL020P S 34900 

TOSHIBA 
P1340seua13011:ls 
PIJ40oa1allel JOtbs 
PIJSI oaiallel 351bs 
llidlfewoo1uaclofl01PIJS161bs 
S1119lebmcut s/11.'et lee!let 
lorPl351151t1S. 

STAI\ 
Gemini lOX 20 lbs 
Gemini 10X IOI IBM PC 201bs • 
Gemini 15X 26 IOS 
Ge!J1lfll l5X lot IBM PC'" 26 ltls 
Seflalm:e11acefo1 GEMttll X serrrs 
Seua1111tttlace w1ti 4K b.Jlfff 
CDEX llDFT • paralel 211bs 

PRINTER DUFFERS 
64K M<eronullei lse11a~. 21DS BMPRPMB1S64 s 249 00 
64K Mic1cbv!1er(oa1alleQ2111s 8MPRPMB1P64 S 24900 

M1uOC..,Me1 II+ lt>i APO!t(se1a11 ?l!JS BMPRPMB2PLUS16S 518900 
M1t:i;WMer II + 101 Apple !Plla e~ ?lbs 

MODEMSPl\OM£Tlt£US HAYES 
ProMooen 1200 ~ autodiA'il'l$4 ll:ls.8MPRMPM l 200 s 32900 1200Baud~4tbs 

ProMcriein IBM·PC"' caid w/sonwa1t BMPRMPM1200B$28900 1200 Baud IOI' IBM pc·· w1so1twart 
ProMOOem Aople II ca1a W/SOllware BMPRMPM120DAS34900 JOO Baua Smartmooem 
l'loMooem b' MM.>"1tosl1 w/cabie g sotrwa1e BMPRM?M1200M 539900 Micromodem 11 lor Apple 
Alpha/r•om d1sp1av loi ProModem BMPRMOISPLAY $ 7900 
Dphoos piocesw IOI' Pr<UDOem BMPRMOPTPRO S 7900 
64K Merroryeip for Ol)hOllS i:icx:essor BMPDBPRMEXP54S 5900 

....... 
 -
BMTStlPIJ40S S 69900 
BMTSltP\340P S 69900 
BMTSHP1351P 51299 00 
8MTSHA04003 S 19500 
BMTSHA05002 S 99500 

BMSTAGE M10X 5 25900 
8MST llGEM1C XPCS 32900 
BMSTRGEMISX 5 37900 
OMSlRGE1J1!tXPCS 44900 
BMSTRSERINTX S 5900 
0MSTASERt/IX4KS 11900 
BMCDX80F1 S 17900 

8MPRP '-' S?F'LUS16PS!8900 

BMDCH0400P S 47900 
8MDCH12008 S 42900 
BMOCH02DDP S 24900 
BMDCH70 1400 5 24900 

5" Double Sided 
Double Density Diskettes 

$1 60 EACH In Packs ol 25f BMSD;2S !$1.60 x25:::$40.00/paclll
(Sh wt 1 I~ Pe< patk) 

J B $1 •40 EACH In Boxes obl ~50 
40 l 250:::$350.001 D.,

BM50S250 l$l. (Sh wt albS. per baxl 

$ 1 20 EACH In Cartons ol 1DOD 
120.X1000:::$1200.00/clrton) (Sh wt 30 lls.) 

BM5DS\000 \$ · b requested to not be ldenlHled 
These prices are so low, the manulacturer as 

DISK DRIVES8" Dl\IVES 	 S'I• '' DRIVES 
PANASONIC 40 !1k "1 /le1gl11 C1b15'<le 311:ls DMPAtUA5512tl S 14900 SIEMENS S..ttjle s1ded~1l/dff'l$' IY l81tl5 lif,'S1Ef00100B 5 12500 
TCACJ8!p1 1'1 height llll Slllel lbS lJM!EA55B S 15500210 5 Duve~ S1 !000 CJth / 6 er m()'r. Drives 59900 eJcll 
TEAC 96tp1 'I~ heigllt dlJI side ]!bs [JMJEA!'i5F s lli!J llOWOl\LD OlSK DRIVES Omoie s.lc BMW00200bP S 21900 
TANDON 100-240:r~!u ll hciu111. l\MINOTM1002 s 1:1900dblldcns1tv t8IJs 

c!l'ISKle41bS2 lo 5 Or•vcs 51 !J900 c~ch I & Cl! mll!e 011...es 51 8900 eacn 
5Y• " HARD DISKM1 rsue1SH1 dnl side dt~dens 1811Js BMMITM289463!l s 37500 

QUANTUM 42MIJyte llOl!d disk 91:ls BMOTM0540 5149500TAtiDOtl !h he1glusg1s·de dblde11s91bSBMTNOTM8481ES 31900 
TANOml 192Mbyle llr0 01sk 8MHI0503 s 89:100 
MAXTOR85Mbyle30msamss 1211:ls BMMX TXTIOR5 5299500 
MAXTOR140Mbytt3Drnsaccess 121bs BMMX1Xl1140 5399500 

TANDON 'h height dhlS1lle, Olli Ofos91lisllMTllOTM8482ES 38900 . 9161 Deeri ng Ave., J] 

S-100 CPU DOARDS 

MACRDTECH 80286 & zao 
ComouP10CPU-Z 
Co-npuPro8085!9Bd~li:tocesSOt 

SOS SBC-300 4MH1 
SOS SBC·JOO 6MH1 

ADVANCED DIGITAL Suoe•SI• w/lloppy 
ccnlrollc1 12BK RAM 

ADVANCED OIGHAL4Mtt1 SBC 5•1• · 
llou~y coo1io11e1 C.4K RAM 
ADYAtlCEO OIGITAl 4Mlil SOC. 8 
!loopy C<1l!fClle1 641< AAM 

BMMACMl2B6 S139500 
BMGBT51060 5 26900 
BMGBT51080 S 39900 
BMSOS3809S S 59900 
8MSOSJ8092 S 69900 
BMADCSU~128 s 69900 

BMAOCSBCl5 S 59500 

BMAOCSBCIB S 59500 

, Chatsworth , CA 

PRIORITY 
ONE 

ELECTRONICS VISA 

2~~~~p!~~R~~~~e~~~~a~~~~~!a~y~ooe'f&F~~NL~t2£~~t~li~!e~!1~u! 
SHIPPING & HANDLING ol SJ.00 for lhe f<sl 3 lb£, plus40¢ lor each addilional pound(20¢ ii within California). 01dersover 70 lbs. senl height collect Jusl in 
case. include YOl.K phone number. PrK:es st.t>)ect lo change withool oolice.We will do our best lo maintain ~Ices lhroughJanua1y, 1985. CAedil cardorders wi\lbe 
charged appropriate freight We are rot responsible for typographical errors. Sale prices are lor prepaid orders onl\'. Inquir y 

S-100 RAM DOARDS 
Com[).1Prc RAM 16 1 641< BMGB152016 S 24900 
Com[).1P1cRAM 23 1 128K BMGB1520232 S 59900 
SOS bpanaoRAM 1111696 BMSOS38097 S 49900 
sos Eioandc;RAM IV 0MSOSJ8088 S 82500 
MACROTECH 1 Mf9al:lyte BMMACMAXM 5219500 

Corn[).JF'ro RAM 2l I 128K Bl~GBT5202 1 !.49900 

S-100 RAM DISK DOARDS 
Com[).1P1011·0.~tf'-S 12K 8MGilT52 012 5 89900 
SOSAAM drsk 256K BMSOS38082 5 64900 

S-100 1/0 DOARDS 
ComDUP10 ln!ertacei 1 BMGBT1JJA S 139 00 
CompuP101n1e11ater J B',\GBiSJ0.1 0 S3Jgo, 
ComouPio System Svooort 1 BMGBT5ii01~ s ;sc ;:;;: 
SOS J oort As~~c sena a1.1sDs:i:c9~ : ~!~ ~~ 

SOS 8 DortAsvrc sera !!'·' S0S3SC~3 5 52:;.:: 
SOS8 D0114 ·As;·f'IC 4·Sinc. :!M SCSJS~::O! 5 ~!~ :: 

S-100 CONTROLLER DOARDS 
FOi\ FLOPPY DISKS 

CO'T'DuP1a OISK1 OMA S\' G~';o.! · • : · 
ComouP10 DISKlA Ql,1A 6 ',I G:3T5.!:·~ ! ~~;. 

sos VersaFlo°"r II I'd~ CP .., 3 B \1 ;1(l~ .. ~:...:: ·.· ~ : >~ .. 
la soec!ill rmo.emeni.:il:~ '.:\'SOS, 

SOS YcrsaFl°"Py Ill B MSCS~~: ;.~ : '~" 
..,.1115·, Uf'lbank'1)CP 0.1 JO• 8MPD6\~Jj~·~~ 5 - ~; · 

wit~ 8 ur¢.IN.eo CP M 30 • 8°'' PO!l\:33;· ! t' ~ · ! ; 

w11h5'. !)ar ....,e<JCP l. IJ Q· i:v?::P',•,i;,.1r: · : , 
"" ' '~ 8 banl..~CICP M 3 0 • B'1P (13\fJ.:>:J ' ;.: 5 · ! ~ 

FOP. HAJID DISK 
Corno~Pro OISl\3 Se.igate $1500 St'il'S 0\1GBT~J L13J'. S ~~~ ,l~ 

AOVANCEO DIGITAL StJQJle 500 B~l4DCMDC11\11: S j,l ,l,\. 
t01noa t1llle 

DISK DP.IVE ENCLOSURES 
8" ENQOSUl\ES 

P,1r;tOy1tanMCS dual dcSktoti 3511:ls BMPON2200D s ~ 793.'· 

Pa1,!Dynannc:sOOdl rac~ motm! 35t>s BMPOtl220CR 5 J99 Ch.l 
..f,fl. DuJI desk1op JOll!s BMJMR2CB S 2dl u~1 
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C·O·M·P·U·T·I·N·G 
A·T C·H·A·O·S M·A·N·O·R 

The Fast Lane 
Orchid's PCturbo 186 

Documentation 

Macrotech's Ml-286 

More Support Problems 

STB RIO Plus Board 

The Tax Shelter Eater 

Excel's Aris 

SuperDex Revisited 

Ashton-Tate's dBASE Ill 

BY JERRY POURNELLE 

Jerry Pournel/e holds a doctorate in 
psychology and is a science-fiction 

writer who also earns a comfortable 
living writing about computers 

present and future. 

I f it isn't one thing. it's another: no 
sooner did Larry and I get Footfall com
pletely done-copied. edited table of 

contents. quotes verified copied again. and 
off to Judy-Lynne Del Rey-than the phone 
rang. It was ye editor Phil Lemmons with 
a request. They're speeding up BYTE's cy
cle time. getting the magazine out earlier. 
But in order to do that. I'll have only three 
weeks each for the next three columns. 

The result will be more than worth it. with 
nearly a month cut off the lag time from 
when I turn in a column until you see it. but 
it does mean more scrambling here at 
Chaos Manor. Oh. well. 

ORCHIDS TO You 
Now that IBM has come out with the AT (ad
vanced technology) machine. a number of 
IBM PC owners are worried: what will hap
pen to their machines? Can they be up
graded? 

I have two bits of good news. First. Dian 
Girard is doing a book (in the Pournelle 
Users Guide series) on upgrading your IBM 
PC: it ought to be out next summer. Sec
ond. we have Orchid's PCturbo 186. 

Orchid Technology's PCturbo 186 board 
turns out to be the nicest thing that's hap
pened to our IBM PC in months. We have 
version I. I; I'm assured by Orchid's Ron 
Wiener that version 1.2 . and possibly a later 
one than that. will be available by the time 
you read this. The new versions will be com
patible with even more hardware and allow 
communications at higher rates. (I also ex
pect Orchid will have redone the documen
tation by then; on that. much more below.) 

The PCturbo 186 is a board containing an 
Intel 80186 chip; ours runs at 8 MHz. After 
you install the PCturbo board the 186 takes 
over. with the result that the IBM PC runs 
about three times as fast. The difference 
isn't just in computing time. either; the 
PCturbo allows a certain degree of concur
rent operation. so that disk operations go 
on during computations. thus speeding up 
1/0 (input/output). You will notice that there 

are other 1/0 speedups. too. 
The 186 is so much faster than the 8088 

that the disk controller is never waiting 
because the processor isn't ready for the 
next sector. I won't explain it here. but if you 
know what you're doing. you can reformat 
your hard disk with a smaller interleave fac
tor. speed_ing things up even more. 

You can buy the PCturbo 186 board with 
as littie as I 28K bytes of memory on it. but 
it won't work until you have 256K bytes. and 
it doesn't really work well until you have 
more. The software allows a RAM (random
access read/write memory) disk (fooling 
your computer into thinking that part of the 
system's memory is a very fast disk) and 
disk caching. so the PCturbo works best if 
you completely fill it. The total capacity of 
the board is 640K bytes. 

The PCturbo 186 can't use your IBM PC's 
regular memory for running programs: only 
the memory on the PCturbo board is avail
able for use by the 186 chip. However. the 
regular 8088 in the original IBM PC is still 
alive and active-it handles most of the I/O 
for the 186-and it can access whatever 
memory is available to it. Control is 
switched back and forth between the 186 
and the 8088 through software. 

The PCturbo will really shine with a hard 
or bubble-memory disk. since it can use 
disk caching. This is a bit different from a 
RAM disk: in a cache system. the computer 
watches what you're doing and keeps the 
stuff you use most often-specifically. the 
most frequently used disk sectors-in a 
chunk of memory known as cache memory. 
Orchid's PCturbo does this automatically; 
you don't have to understand it to make use 
of it. The disk cache is kept in the host IBM 
PC's memory (not in the memory available 
to the 186). which is why it's best to fill up 
the PCturbo 186 board with new chips and 
keep your I BM PC filled as well. 

Memory is getting cheap nowadays any
way; California Digital is advertising 4164 
chips at $5.2 5 in quantity 32 . $4.95 in quan

(continued) 

JANUARY 1985 • BYTE 363 



Programmers3l 500 depend on us 
to find, compare, evaluate 

products and for solid value. 

THE PROGRAMMER'S SHOP serves serious microcomputer 

programmers . . . from giant institutions to small independents. 

Specializing helps us provide 1 OOs of programming products 

... technical literature ... specialized evaluations and more 

to help you find and evaluate. Other services like ... special 

formats ... rush delivery ... payment options (POs, COD, 

credit cards, etc .) ... newsletters ... and reports help you 

save time, money, and frustration and get solid value. 


ARTIFICIAL INTELLIGENCE C PROGRAMMING 
EXSYS - Expert System building C SHARP Realtime Toolkit - well 
tool. Full RAM, Probability, Why, supported, source, thorough, port-
Intriguing, serious. PCDOS $200 able, objects, state sys. $600 

GC LISP - "COMMON LISP", Help, INSTANT C - Interactive develop
tutorial, co-routines, compiled ment - Edit, Source Debug, run. 
functions, thorough. PCDOS $475 Edit to Run - 3 Secs. MSDOS $500 

TLC LISP - "LISP-machine"-like, "INTRODUCING C" - Interactive 
all RAM, classes, turtle graphics, C to learn fast. 500 page tutorial, 
8087 for CP/M-86, PCDOS or examples, graphics. PCDOS $95 
MS DOS $235 MEGAMAX C - native Macintosh 
Expert System front-ends for has fast compile, tight code, K&R, 
PROLOG: APES ($275), ES/P toolkit, .OBJ, DisASM MAC $295 
($1895) SUPPORT PRODUCTS 

Other solid alternatives include: BRIEF Programmer's Editor - undo,
IQ LISP ($155), MuLISP-86 windows, powerful. PCDOS $195
($250), WALTZ LISP for CPM 
($159), MicroPROLOG ($275), PERISCOPE DEBUGGER - load 
PROLOG-86 ($125). more. after "bombs", symbolic. PCDOS 

$295 

FEATURED PRODUCT: 

The Norton Utilities - Expanded, Improved 
Recover Lost Data + New Disk Utilities and More 

Before a crisis, be in control. Use "the legendary UnErase" or rebuild files 
with sector by sector control. 
Optimize the organization of files on disk or use convenient programs like 
LinePrint, VolumeLabel, ScreenAttributes. 

FileFind, FileSize, TextSearch, DirectorySort and DiskTest increase control of hard 
disk and floppy content and save you time when you forget where something is. 

WipeFile and WipeDisk do what they say - that is 
security. 

You have read about these programs and know they 
are good. Buy the Norton Utilities before the next 
crisis! 

For most PCDOS or MSDOS systems the Norton Utilities 
are $99.95. Version 2 is still $80. 

NORTON COMPUTING, Santa Monica. CA 

"MSDOS Utilities and RAMdisks" will be included free 
by The Programmer's Shop. Nobody does •1 like Norion 

For a catalog, comparisons, prices, or for an info packet on Al, or Editors, "C," 
BASIC, PASCAL, FORTRAN, or COBOL-or just for straight answers-

CALL TOLL FREE 800-421-8006 

TllE 11ll()(illili,l)ll~ll'S Sll()ll TM 

The programmer's complete source for software, services andanswers 


128-8 Rockland Street, Hanover, MA 02339 In Mass.: 800-442-8070 or617-826-7531 
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tity I 00 or more. Do recall that it takes 
9 chips per bank of 64K bytes. since 
one is required to store the memory
checking parity bit. 

Orchid's software allows caching for 
floppy disks. but this isn't smart since 
there's no way for the program to 
know when you have changed disks. 
Well. there is a way: you tell it every 
time you change disks. CP/M users 
won't find that strange. The problem 
is that with CP/M if you forgot to do 
a Control-C after changing disks. you 
got a BOOS (basic disk operating sys
tem) error: with Orchid's cache soft
ware. you probably lose all the files 
on the disk. This is nearly inevitable: 
after all. the most used sectors on the 
disk are the directory. If you change 
disks. the computer is still working 
with the (newly revised) directory for 
the previous disk. and when it goes to 
write-well. you get the idea. Best not 
to use cache memory with floppy 
disks unless you're very careful. 

Another great feature of the PC
turbo 186 is that you can also use part 
of the original IBM PC's memory as 
a RAM disk. This is all explained in the 
Orchid ingtallation manuals. 

Of course. the manuals are fairly 
typical: I'm sure they explain how to 
configure your system for a RAM disk 
and other such goodies. I'm equally 
sure that I'll never figure it out. There 
is a file called OPflON. but when I ran 
that I got a series of orders about 
swapping disks. ending with a flash
ing signal saying "TEST IS GOOD"; 
that message could be exorcised only 
by turning the machine off. 

The documents have no examples 
and a profusion of files (TURBO.SYS. 
RAMDISK.SYS. TURBEXEC.BAT). 
mostly empty or filled with nonsense: 
anyway. when you're reduced to typ
ing out disk files for clues. you know 
you're in trouble. There are "explana
tions" that seem intentionally de
signed to be confusing. They show 
you an example to be placed in a file 
called CONFIG.SYS. but there is no 
such file on the boot system disk. 

Fortunately. you need not under
stand any of this in order to get 
started. There is an Install program 
that will get the PCturbo system run
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ning: alas. the goodies like RAM disks 
and so forth seem reserved for those 
who understand Orchid's documents 
better than I do. 

Once you do have it running, it goes 
well indeed. Most programs work fine 
with it. The one I've used most. I con
fess. is Cygnus's Star Fleet I game (I'm 
up to the rank of Commodore). This 
program is written in compiled 
BASICA and has no difficulties at all. 
The PCturbo 186 board really speeds 
things up. almost too much for some 
of the game messages. Because many 
games need precise timing loops, 
there's a simple way to drop out of the 
turbo mode and use your I BM PC in 
a normal manner. 

Orchid provides a long list of pro
grams that are claimed to be compati
ble with the turbo mode. These in
clude Lotus 1-2-3 and Symphony; all 
Ashton.'.Jate software. including dBASE 
II: and Sorcim SuperCalc. We haven't 
tested all these: I have run Lotus 1-2-3. 
and you would not believe how fast 
the \BM PC with PCturbo will 
recalculate a spreadsheet. 

When you invoke a program that 
cannot be run with PCturbo-BASICA 
is a good example-the machine re
boots. or tries to. Usually it will suc
ceed. but when I tried to bring up 
'BASICA just now. it never finished run
ning the start-up program: I got 
several messages. then nothing. Once 
again. the only remedy was to turn 
the machine off and back on. 

The PCturbo board has a hardware 
reset button (which I've wished the 
IBM PC itself had) but only for itself. 
It doesn't reset the 8088 in the IBM 
PC. nor does it always work properly; 
once I got a message telling me to use 
the reset button on the PCturbo 186 
board. but when I did it I was still 
locked out. The only certain remedy 
is to turn the power off and on-sigh. 

I don't want things to sound worse 
than they are. I like this board. PCturbo 
runs fast. I've been using it with Word
Star. which goes fine. WordStar 3.3 
with the PCturbo 186 is so fast it 
scares me. Add Borland's Sidekick
which works fine with the PCturbo 
system-and I have a real temptation. 

(continued) 

WAREHOUSE 

~ !1111111111 DATA 1 1111 1 11111 1 ~ PRODUCTS 

(Formerly Warehouse Software) Call for programs not listed 
Technical & Other Information (602) 246-2222 

TOLL-FREE ORDER LINE 1-(800) 421-3135 

FREE COMPUTER ALARM CLOCK! 
In appreciation for another successful year we are giving a program diskette for the IBM 
PC to all our customers who make a purchase of $100 or more. This program features 
popup menus and permits continuous pr intermittent time display, alarm for appoint
ments, etc. A Bellsoft program with a retail value of $20. 

DATA BASE MANAGEMENT SYSTEMS 
Fox and Geller Quickcode ..... . ...... $145 
Knowledgeman .. .. ................. $249 
Condor Ill ............ . ............. $315 

NWA Statpak .... . .................$265 

Tim IV ........... . .................$249 

lnfostar+ .......... . ............... .$235 

FRIDAY ............................$159 

Personal Pearl ......................$215 

PFS File ...... .. ....................$79 

Electric Desk .......................$195 

RBase 4000 .... . ................... $265 

CLOUT ... . . . . . . . ... . ...............$114 

WORD PROCESSING 
Wordstar, Mail Merge, Correct Star. 
Star Index for IBM PC ............... $245 
Wordstar for IBM PC ............. ... $185 
Leading Edge Word Processor 
with Merge .........................$85 
Mail Merge or Correct Star .. . ....... Call 
Microsoft Word With Mouse ......... $284 
Word Perfect .......................$225 
Volkswriter for the IBM PC .......... $110 
Volkswriter Deluxe ..... ... . .. . .. . . . $154 
Random House Spell Checker ......... $36 
PFS Write .... .. ................... . . $78 
Multimate ............... . . . ...... . . $235 
Peachtext 5000 ..... ............ .. .. $185 
SPREADSHEETS 
Calcstar ........ . .. . ........ . .. . .... $99 
Supercalc II ........................$145 

Supercalc Ill .......................$160 

Microsoft Multiplan ................. $119 

!TK Solver .... . ................. . .. $259 

Lotus 123 .......... . ....... . .......$294 

Symphony ......................... $415 

ACCOUNTING 

TCS. ' equlval~ii(ilf' Peachtree : Specially':; 
a~gmeil ted by '. Warehouse ~oftw!!r e . 
Customized fat,your IBM RC Terriiural 
and Printer - 'Gl , AR, PA, AP; CFUM-80.~ 
CP/M,86 for PC XT, OOS.J:l , 2.0. ~ . ·.. •.•· ·• ·· 
Badh'rModule <¥Y$65 :Fo.r All Foucs249;;t:,.:;,.., '.::fh . .,.;.·- -~. ': ._.. ~,;,_..c ·.--~ ''. 'Y~··.•:. 

CYMA ............................ Call 

Dollars & $ence ............. .. ...... $95 

MBSI Accounting (Real World) .... . .. $350 

TRANSFER PROGRAMS 
Hayes Smartcom ..... .. ....... .. .. $85 
Move-it. ..........................$70 
Microstuff Crosstalk ...............$95 

BEST PRICE IN U.S. . . 
· FOR .IBM PC OR .CLONES ·· .x; .. 

Multifunction B·oard - Includes Async 
Adapter, Parallel Adapter, Clock with 
battery back-4p and · Software, 64K 

.~i~~~~y· ~~f~:~~?i~ 1.e.,tt~,~~: .~J~s~~= 

LANGUAGES 
Lifeboat Lattice C Compiler ... . ...... $295 
Microsoft CCompiler ........ .. . . ... $315 
Microsoft Pascal Compiler ... . . . ..... $215 
Microsoft Basic Compiler ............ $235 
Microsoft Basic Language ........... $225 
CP/M-86 for IBM PC .................. $37 
Concurrent CP/M 86 .... . ........... $160 
FOR PC DOS 
PC Paint ............. .. . .... .. ...... $85 
Norton Utilities .. : ............ .. ..... $48 

Copy II PC ................. .... .. ... $24 

Prokey V3.0 . .. .... ..... . . . .......... $79 

Harvard Project Manager ............ $225 

Microsoft Flight Simulator ........ . ... $32 

HARDWARE 
ABC Printer Switch .................. $85 
Micro Fazer Parallel ................ $185 
Hayes 1200 Modem ................. $475 
Hayes 1200b Modem for IBM PC ...... $409 
64K RAM Chips (9) 150 NSEC ... . ...... S34 
Anchor Signalman 1200 baud Modem .. $235 
1OMB Int Hard Drive for the PC ...... $850 
30 MB External Hard Drive for IBM PC. S1795 
10 MB External Hard Drive for IBM PC$1095 
Princeton RGB monitor .............. $459 
Taxan RGB Vision 425 ............... $425 
COMPUTERS 

07~~"lir:r o 1fifM .m:"'"'•. ·A;rnwi· '"", JC;:;: ?Jrm~Iff;;:;J;;;::~'17'k";:;::li;;;:~w •-::'."'.". H ;;;;;::i.

Corona Computer ................... Call 

Televideo Portable & Software ...... $1795 
BOARDS FOR THE IBM PC 
OR LOOKALIKES 
Color Board with Parallel Port ..... . . $175 
AST Six Pack . . . . ......... . . . .. . . . . $264 
384K Board with 256K .. ........ . .. .$275 
Quadcolor I ........................ $185 
STB Graphics II Board ...... .. ....... S335 
Tecmar Graphics Master .. . .. . .. . ... $495 
New Quad ram Multifunction Board . . . Call 
PRINTERS 
Dot Matrix Printers include a Free 

$35 Print Set Program ........ . .. . . Call 

Gemini 10X .... . ........... .. .. . .... $245 

Gemini 15X .......... . . ... ..... . .... $345 

Okidata 82A, 83A, 93P ... ..... .... . .. Call 
Okidata 92P ............. . .. . .. . .... $369 
Okidata 84P ........... .. .. .... ..... $675 
Juki 6100 .......................... $389 
Call on all Epson Models 
Daisywriter 2000 .. . ...... . .. . ....... $795 
Silver-Reed . . . . . . . . . . . . . . . . . . . . . . . . Call 
Oiablo 620 ... . . . . .. . .. . ... . .. . ..... Call 
Diablo 630 . .. . .. .. . ................ Call 
NEC 3550 . . . . . . . . . . . . . . . . . . . . . . . . . . Call 

TERMS: Prices include 3% cash discount. Add 3% for charge orders. Shipping on most items $3.00. AZ 
orders +6% Sales Tax. Personal check, allow ten (10) days to clear. Prices subject to change. 

TOLL-FREE ORDER LINE 1-(800)-421-3135 
WAREHOUSE DATA PRODUCTS 

2701 West Glendale Ave., Suite 6 
Phoenix, AZ 85021 
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I write a lot. What I use is a cus
tomized CompuPro Z80 system run
ning WRITE. a text editor more-or less 
customized by Tony Pietsch for me. 
It's fast. it's convenient. and I'm used 
to it. However. my rig does lack some 
frills. 

First. it's an 8-bit system. So far that's 
no great hardship; there's still plenty 
of good 8-bit software. However. 
there's not likely to be much more. 
The real innovations will go to bigger 
and more powerful machines. for the 
simple reason that 8-bit systems can
not. without using kludgey tricks. ad
dress more than 64 K bytes of mem
ory. 

Second. my system doesn't have 
Sidekick. For those few who don't 
know. Sidekick is a small demon pro
gram that sits up in an IBM PC or PC 
clone's high memory and provides 
you at all times with a calendar. note
book. calculator. and other goodies; 
if you're using an IBM PC without 
Sidekick. you don't know what you're 
missing. 

My writing system also lacks graph
ics. I don't have on-screen underlining, 
on-screen boldface. and the like. 
What I do have is a big screen. 15 
inches; and because my screen is 
driven by memory-mapped video (I'll 
explain in a moment). it scrolls 
smooth and fast. I'll trade all the 
graphics for that. 

Still-\\brdStar 3.3 with PCturbo 186 
scrolls just as fast as my memory map. 
The blinding speed of that Orchid 
board takes just about all the sting out 
of WordStar. The display isn't as 
good-I still prefer a big screen and 
white on black. not green. letters-but 
that's fixable. I'm sure someone 
makes an oversize video monitor that 
will eat what the IBM PC's mono
chrome board puts out; which would 
give me a big. fast screen with graph
ics goodies. 

Bruce Tonkin has written a pretty 
nice terminal-emulator program for 
the IBM PC; I could use that to run 
a number of the other machines we 
keep here. It's very tempting to cut 
down on the number of screens and 
keyboards I face daily. I really am 
tempted to change over. since it's ob

vious that most of the compatibility 
problems will be taken care of in new 
releases of PCturbo software and 
documents. 

Finally. there's ThinkJank. the idea 
processor. I don't have one for WRITE 
(or indeed for any 8-bit system). and 
I hate that; writers who don't use 
Thinklank are working too hard. I can 
use Thinklank on the IBM PC. then 
pipe the files across (in our case. we 
use the wonderful Disk Maker I from 
New Generation Systems: it not only 
converts disk formats. but from PC
DOS to CP/M); but it sure would be 
easier to do it all on one machine. 

There are counterarguments. First. 
I keep hearing tales of a really splen
did Concurrent PC-DOS that will run 
fine with big CompuPro 8/16 ma
chines-and there are ways to speed 
the CompuPro up. See below. 

Concurrent DOS is said to include 
99 percent of PC-DOS within it. while 
letting you run four jobs at once. I 
would dearly love to be able to run 
PC-DOS programs. 8-bit programs. 
and CP/M-86 programs all at once; 
and even if they never get an 8/16 ver
sion of Concurrent PC-DOS, it's still 
good to be able to do more than one 
thing at a time. With true concurrency 
I could not only have the equivalent 
of Sidekick instantly available. but be 
using it while long jobs compile. 

Tony Pietsch gets back from his 
European adventure-bicycling from 
above the Arctic Circle to Munich
this week. and once he's here I'm sure 
to get one of the new CompuPro IBM 
PC-compatible video boards. Given 
Concurrent PC-DOS. I'll have all the 
advantages of the PC and its PCturbo 
186 and get to keep my custom key
board and 8-inch disks as well. 

Another reason I don't change is. 
alas. Magic Keyboard will not run with 
PCturbo 186. Magic Keyboard. you 
may recall. is a program that re
arranges the wretched IBM PC key
board so that the miserable .. \" key 
becomes a Shift and the infuriatingly 
placed .. - " becomes a Return. (You 
can get .. \" and .. _.. by pressing the 
regular key plus Alt.) I won't use an 
IBM PC without Magic Keyboard or at 
least something to tame that stupid IBM 

PC keyboard. 
Of course. there is an alternative. 

The Key lronic KB 5151 keyboard 
works fine with both Sidekick and the 
PCturbo 186. and many will prefer the 
looks. heft. sound. and feel of the Key 
ironic keyboard to the original key
board supplied with the IBM PC. I 
happen to like the tactile character
istics of the genuine IBM keyboard 
(once tamed with Magic Keyboard); 
getting used to the Key lronic 
wouldn't be that hard. but it would 
have to be done. 

It's also possible that I'll get the 
authors of Magic Keyboard and Or
chid's PCturbo together; Magic Key
board almost works as it is. and it 
shouldn't take that much modification 
either to it or to PCturbo to take care 
of things. Orchid's list of compatible 
software includes Prokey 3.0. 

When I BM brought out the AT. it 
was obvious that I would never want 
an IBM PC XT. and indeed IBM has 
pretty well slaughtered the XT market. 
I did think seriously of ordering an AT 
I probably still will. but the Orchid 
PCturbo 186 board has taken the 
hurry out of the decision.1 

DOCUMENTS ONCE MORE 
It's always a problem; we get some
thing we like. It works. but the docu
ments are wretched. The publisher is 
appalled. "We'll fix it! Really! In
stantly!" 

I even believe it. Now what? This 
column is built around reports of what 
we're doing here at Chaos Manor. and 
if what I've done is fight with a pro
gram because I can't understand the 
documents. then that's what I have to 
write about; yet I don't like to blast 
some publisher who really is trying to 
get his act together. 
·Oh. Well. 
One remedy is obvious; all pub

lishers should heed Pournelle's Law of 
Documentation: "You can't have too 
many examples." lake the Orchid 
PCturbo 186 documents. All Orchid 
needed to do was furnish several 
complete examples of systems con
figured in different ways. "System with 
two RAM-disk drives enabled. one 

(continued) 
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Would you hire an entire band when 
all you need is one instrument? Of 
course not. 

So why use a whole orchestra of 
computers when all you need is one 
to develop software for virtually any 
type of micro-processor? 

The secret? Avocet's f ami\y of 
cross-assemblers. With Avocet 
cross-assemblers you can develop 
software for practically every kind of 
processor - without hauing to 
switch to another development 
system along the way! 

Cross-Assemblers to Beat the Band! 

Development Tools That Work 
Avocet cross-assemblers are fast, reliable 
and user-proven in over 4 years of actual 
use. Ask NASA, IBM, Xerox or the 
hundreds of other organizations that use 
them. Every time you see a new micro
processor-based product, there's a good 
chance it was developed with Avocet 
cross-assemblers. 
Avocet cross-assemblers are easy to use. 
They run on almost any personal com
puter and process assembly language for 
the most popular microprocessor families. 

Your Computer Can Be A 
Complete Development System 
Avocet has the tools you need to enter 
and assemble your soft-ware and finally 
cast it in EPROM: 

VEDITText Editor makes source code 
entry a snap. Full- screen editing plus a 
TECO-like command mode for advanced 
tasks. Easy installation - INST ALL pro
gram supports over 40 terminals and 
personal computers. Customizable 
keyboard layout. CP/M-80, CP/M-86, 
MSDOS, PCDOS ........ . . .. . . $150 

EPROM Programmers let you pro· 
gram, verify, compare, read, display 
EPROMS but cost less because they 
communicate through your personal 
computer or terminal. No personality 
modules! On-board intelligence provides 
menu-based setup for. 34 different 
EPROMS,EEPROMSandMPUs(40-pin 
devices require socket adaptors). Self
contained unit with internal power supply, 
RS-232 interface, T extool ZIF socket. 
Driver software (sold separately) gives 
you access to all programmer features 
through your computer, lets you down
load cross-assembler output files, copy 
EPROM to disk. 

Model 7228 Advanced Programmer 
- Supports all PROM types listed. Super
f ast "adaptive" programming algorithm 
programs 2764 in 1.1 minutes. 

Model 7128 Standard Programmer 
Lower-cost version of 7228. Supports all 
PROM types except "A" versions of 2764 
and 27128. Standard programming algo

Avocet Target 
Cross-assembler Microprocessor 

XASM04 NEW 6804 
XASM05 6805 
XASM09 6809 
XASM18 1802/1805 
XASM48 8048/8041 
XASM51 8051 
XASM65 6502/65C02 
XASM68 6800/01, 6301 
XASM75 NEC 7500 
XASM85 8085 
XASM400 COP400 
XASMF8 FS/3870 
XASMZ8 ZS 
XASMZ80 ZBO 
XMAC682 NEW 68200 
XMAC68K NEW 68000/68010 

Model 7956 and 7956-SA Gang Pro
grammers - Similar features to 7228 
but program as many as 8 EPROMS at 
once. 7956-SA stand-alone version copies 
from a master EPROM. 7956 lab version 
has all features of stand-alone plus RS· 
232 interface. 
EPROM: 2758, 2716, 2732, 2732A, 2764, 2764A, 
27128, 27128A, 27256, 2508, 2516, 2532, 2564, 68764, 
68766, 5133, 5143. CMOS: 27Cl6, 27C32, 27C64, 
MC6716. EEPROM: 5213, X2816A, 48016, 12816A, 
5213H. MPU (w/adaptor): 8748, 8748H, 8749, 
8749H, 8741, 8742, 8751, 8755. 

7228 Advanced Programmer S 549 
7128 Standard Programmer 429 
7956 Laboratory Gang Programmer 1099 
7956-SAStand·Alone Gang Programmer 879 
GDX Driver Software 95 
481 8748 Family Socket Adaptor 98 
511 8751 Socket Adaptor 174 
755 8755 Socket Adaptor 135 
CABLE RS-232 Cable (specify gender) 30 

HEXTRAN Universal HEX File Con· 
verter - Convert assembler output to 
other formats for downloading to de
velopment systems and target boards. 
Also useful for examining object file, 
changing load addresses, extracting parts 
of files. Converts to and from Intel, 
Motorola, MOS, RCA, Fairchild, Tek
tronix, Tl, Binary and HEX/ASCII Dump 
formats. For CP/M, CP/M-86, MSDOS, 
PCDOS . . . .. . ..... . . ... . . . . . $250 

CP/M-86 
CP/M-80 IBM PC, MSDOS** 
$ 250.00 $ 250.00 

200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
500.00 500.00 
250.00 250.00 
300.00 300.00 
300.00 300.00 
200.00 250.00 
250.00 250.00 
595.00 595.00 
595.00 595.00 

68000 CROSS-ASSEMBLER - With 
exhaustive field testing completed, our 
68000 assembler is available for imme
diate shipment. XMAC68K supports 
Motorola standard assembly language for 
the 68000 and 68010. Macros, cross
reference, structured assembly statements, 
instruction optimization and more. Linker 
and librarian included. Comprehensive, 
well-written manual. 
To find out more, call us toll-free . 

1-800-448-8500 
(in the U.S. Except Alaska and Hawaii) 

VISA ,md MflSK·n.:ilrd .H:t:l'l>ll.•d. All popul<Jr disc (nrn1.u1s now dvdilubll' 
·· Plt'<.15(;' SJll;'fi[y. ,.rit:t!Sdu nol im:ludl' shipping,md h.mdlmg ·· ctill fort'x,ic l 
quutl'S. eEM INQUIH\ES INVITED 

*Triidl'm..ark of l)ig11.1I Rt'Sl'<.1rch **TrJdl'rllJrk of M11.;rusu(1 

AVOCET Y 
SYSTEMS INc,. 


Sales and Development: 
10 Summer Street 
P.O. Box 490, Dept. 185-B 
Roc kport, Maine 04856 
(207) 236-9055 Telex: 467210 AVOCET Cl 

Corporate Offices: 
804 South State Street 

rithm programs 2764 in 6.8 minutes. Ask about UNIX. Dover, Delaware 19901 
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200K bytes. the other IOOK bytes. Put 
the following files on the boot disk 
and include the following file in AU'ID
EXEC.BAT." List the exact contents of 
every required configuration file. If 
there can be problems about switch 
settings-apparently there can be
include examples of that. too. A few 
extra pages. 

Another thing: Never Assume Too 
Much. Alex tells me that CONFIG.SYS 
is an optional file. one that is read auto
matically if included. I didn't know 
that. Orchid assumed that I had 
spelunked the DOS manual enough to 
know such things. Why should I? Will 
most IBM PC users do so? While I 
understand the counterargument: "If 
we assume you know nothing. we 
must recapitulate everything." ex
amples can't hurt and will generally 
be enough. 

After all. paper is cheap. and if you 
really understand your product. 
you're only talking about a couple of 
days' work having a naive user-some
one who really doesn't understand 
the machine. possibly an engineer's 
spouse-follow the expert around and 
watcfi as the system is configured and 
brought up. A really naive user will 
ask lots of questions. "What did you 
just do? Why did you do that?" 

Examp\es are sure cheaper than 
providing telephone support. 

Orchid agrees and has fixed its 
documents. 

MACROTECH'S Ml~286 
The other reason I don't convert to 
the IBM PC with PCturbo 186 is that 
I've been using Macrotech lnterna
tional's Z80h/80286/80287 processor 
board in my big CompuPro system. 
You talk about fast! That board is 
supersonic. 

Way back in the dark ages. Compu
Pro brought out the Dual Processor 
8/16 as a painless transition between 
8-bit and 16-bit micro systems. The 
system had an 8-/8-bit 8085. which 
would run under CP/M 2.2. and a 16-/ 
8-bit 8088. which could be run under 
CP/M-86. CompuPro and consultants 
then developed the 8/16 operating 
system. which let the faster 16-/8-bit 
8088 handle disk operations and 

much of the housekeeping. so that 
even 8-bit programs ran faster. 

When my friend Ezekial the Z8C 
finally expired. I was strongly temptec 
to replace him with a System 8/16: thE 
only problem was that the 8/16 wa~ 
at that time a development system 
that constantly changed. and I'm suf· 
ficiently paranoid as to want some· 
thing stable when it comes to writin€ 
tools. The result was two systems 
Zeke II. a CompuPro Z80. and thE 
Golem. a CompuPro System 8/16. Sys 
tern 8/16s are now very reliable. anc 
a lot of businesses use them; bul 
mine. the Golem. remains truly ex· 
perimental: he's absolutely stuffec 
with boards. and we often try out nev. 
boards and software on him. Zeke 11 . 
meanwhile. hasn't had the cover off 
for nearly two years. 

A few months ago Tony installed a 
CompuPro 40-megabyte hard disk in 
the Golem. We also installed Tony's 
latest TMI BIOS (basic input/output 
system) software. including some revi
sions to the CP/M command pro
cessor. The machine runs with inter
rupt-driven f/O software and talks to 
the console at 19.200 bits per second 
(bps); the only reason we don't use a 
faster rate is that we've yet to find a 
terminal that can handle it. 

In other words. my 8/16 is pretty ad
vanced machinery. 

In midsummer Tom Harincar. presi
dent of Macrotech International. 
came over to Chaos Manor with his 
new Dual Processor board. The 
Macrotech board uses an 8-/8-bit 
Z80h running at 8 MHz and the 80286 
for greater-than-8-bit operations. (I 
don't want to get into the argument 
about just what the 80286 "really" is. 
so we'll leave it at that.) What Tom 
wanted to do was drop his board into 
the Golem. 

"Well. I don't know." said I. "That 
machine is just chock-full of boards. 
and 'lbny has some pretty special soft
ware running in it . .." 

"It should be a good test," Tom 
said. "If my board will run with your 
system. it ought to go with any Com
puPro S-100 system." 

"Sounds reasonable." 
(continued) 

ME:MORIE:S 

81 
~ 

IBM PC 64K, 1 DRIVE .. .. ... .. . . . $1395 
IBM PC 64K, 2 DRIVE . .. .. . .. . ... $1575 
IBM PC XT, I DRIVE . .. ... ...... CALL! 
IBM AT .. . . .. ....... . . ... ..... . CALL! 
COMPAQ 128K, I DRIVE .. . . . . ... CALL! 
COMPAQ !28K, 2 DRIVE .. . .. . . . . CALL! 
TAVA PC 128K, Complete System ... $1595 
SANYO 555·2 . . .. ..... .. . .. .... . CALL! 
SANYO 550-2 ..... . ......... . ... CALL! 
APPLE IIC . . .. . ... . .... . .. .. ... CALL! 
MacINTOSH . .. . .... .. .... ... ... CALL! 

TEAC 55B, 360 KB 1/2 HT . ... ...... $123 
PANASONIC (MATSUSHITA) 

360 KB, 1/2 HT ... . .... . ... . .. . .. $118 
SANYO 360 KB, 1/2 HT ... . ...... . . $118 
IBM PC-AT, 1.2 M6, DUAL SPEED, 

1/2 HT ............... . ...... . CALL! 
TOSHIBA 360 KB, 1/2 HT .. . .. .. . . . $145 
MITSUBISHI QUAD DENSITY 

1/2 HT .. . .. .. . ..... .. . .. . .. . .. .. 'rn 

fANDON TM 100·2 .. . . . . . ........ $169 

A.M.l. llc ... . .... .. . .. .. . . . . . . . .. $175 

A.M.I. Ile . ... ...... .. ... . .... .. .. $175 
IBM COMPATIBLE SS/DD . .. .. . . . . $90 
TRS 80 COMPATIBLE SS/DD . . . . . . . $90 
10 Mb HARD DISK 

W/CONTROLLER . . . ... .... .. ... $799 


.~ 
INC.~ 

m ON CARDS) 

ACK (S,P,C, 0·384K) .. . . . .. . .. $209.95 
MULTl-PACK (S, P, C, 0-256K) . .. $179.95 
PCM-I (0-256K) . ... . .. ... .. ... . . $129.95 
PCM-2 (0-384K/512K) . .. . . .. . . . . . $162.50 
64K UPGRADE IBM . . . . . .. . . . . . $39.50 
LOCKING DISK FILE (90 CAP.) . . $23.95 

000000000000 
ADVANCED 
MEMORIES 

187 W. Orangethorpe 
Building 1, Unit C 

Placentia, CA 92670 

{714) 528-4300 

~ LJ 

Availabi lity and prices subject to change wilhoul notice. 


Nol responsible for lypographical errors 
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Thus started months of experimen
tation. Tom had brought Frank 
Nichols. his design engineer. who did 
the actual work. The first attempt 
didn't work at all. Nichols wanted to 
make modifications in my system. I 
wouldn't let him; we were not. after 
all. testing his capability to modify a 
CompuPro system; what I wanted to 

IEM 

1111111111111111 r 

BOLDFACE 
italics 

•up•.-script 

.ubSCript 

underline 

~na~ 

know was if an unmodified CompuPro 
system works with the Macrotech 
board. 

The next attempt was closer. The 
board worked. but it didn't work for 
long. A month later. another attempt 
was made: this one worked for several 
days before it died. 

Each time. though. things went 

smoother and faster. 
Just before the World Science Fic

tion Convention over Labor Day weekc 
end. Tom Harincar and Frank Nichols 
came back with two of their Ml-286 
Dual Processor boards. The idea was 
to take the lid off my CompuPro. 
remove the CompuPro Dual Pro
cessor's processor board. drop theirs 
in. and turn the system on; it should 
work. 

It didn't. quite. Frank had to do a bit 
of fiddling The fiddle. however. was 
to make a CompuPro-documented re
vision to the CompuPro System Sup
port board (one of the chips needs to 
have one of the pins disabled). Once 
that was done. nothing else was re
quired. My system. with CompuPro 
memory. CompuPro M-Drive/H. Com
puPro Disk Controller and hard disk. 
and CompuPro I/O boards. running 
under Tony's unmodified software. 
works like a screaming bomb. I 
mean-it's fast . The floppy-disk opera
tions take about 80 percent of the 
time they previously took. Computa
tion using the 80287 math chip is so 
fast I'm going to have to invent new 
benchmark software: my reaction 
times aren't fast enough to time the 
system using my matrix multiplication 
"benchmark of sorts:· 

The 8-MHz Z80h is no slouch. 
either; all my 8-bit software runs 
faster. and because it makes use of 
the CompuPro 8/16 software. CP/M-80 
programs have the same increased 
temporary program area (workspace) 
they had under the CompuPro pro
cessor. 

In other words. the Macrotech 
Ml-286 sounds too good to be true. 

BUGS, BUGS, BUGS 
When I first told Dr. Godbout about 
the Macrotech board. he said it was 
too good to be true. The Intel 80286 
chip has a number of documented 
bugs; enough that Godbout sells his 
80286 board as a development sys
tem. 

When I put that to Macrotech's 
Frank Nichols. he agreed completely. 
There are a lot of bugs in presently 
delivered versions of the 2 86. "I de

(wntinued) 
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Introducing the most complete 24-hour We even take care of your portfolio up
investment service on the market. dating and record-keeping. And your 

Spear Securities has teamed up with account is protected up to $10 million~ 
The Source to bring you the most com Get started for $35 -a-trade. 
prehensive personal investment service Between nowand February28, 1985,

ever introduced. most market orders placed with Spear

Now you can use any personal com Securities (up to 1,000 shares) will cost 
puter to trade stocks, options or bonds only $35 each. After that, you'll enjoy our 
quickly and inexpensively. Without soft regular discount rates, which will save 
ware. But that's not all. you up to 70o/oan stock transactions com
Immediate access to market intelligence. pared to full-cost broker commissions. 

If you're going to compete with pro- The co~pon on the right will get you 
fessional investors, you need more than all the details. Fast. Our toll-free number 
instant trading. That's why we give you is even faster. Just dial (800) 821-1902. 
the ability to analyze and compare thou- In California, call (800) 321-6116. 
sands of companies. And we provide •combination of SIPC protection and private insurance. 
immediate access to critical business Seebrochurefordetails. C'9 Member 
news and price changes as they occur. Available exclusively via The Source L'IPC NASD 

I SPEAR SECURITIES-1 

I The Electronic Investment Center I 

I 626 Wilshire Boulevard I

I Los Angeles, CA 90017 I 

I D Send me information on how I 


to Dow it myself 

I D I have a personal computer. I

I D I am currently a member of I 

I The Source. I 


Name~---------
1 Address I 


I I 

I City I 

I State Zip I 

L~_________ J 

Spear Securities, amember of the NASO and SIPC, is awholly owned subsidiary of Investment Resources & Technology, Inc. The Source is aservice mark of 
Source Telecomputing Corporation, a subsidiary of Reader's Digest Association, Inc. The Source services are offered in participation with Control Data Corporation. 
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DATA ACQUISITION and CONTROL 
Ready To Use System 

NO PROGRAMMING NECESSARY 

FREE unlimited 
assistance from 

our experts 

ANALOG CONNECTION PC for IBM-ANALOG CONNECTION II for Apple 
For laboratory research, industrial monitoring and control , environmental monitoring, 
and energy management. Start datalo~ging and controlling in just one hour using 
menus! No programming required. Easily measure temperature, pressure, voltage or 
current. Most sensors connect directly without special modules. Ranges from 50 mV 
to 10 volts and 5 to 50 milliamps with 14 bit (0.006%) resolution. Compensation for 10 

<© 
@ different thermocouple types included. Starts at $490 for Apple II+ and lie, $690 for 

IBM PC and XT for 8 channels. 
IBM PC & XT are trademarks of IBM Corp. Apple is a trademark of Apple Computer, Inc. 

Strawberry Tree Computers• 949 Cascade Dr. •Sunnyvale, Ca. 94087 • (408J 736-3083 

8 to 192 ANALOG INPUTS and 
8to192 Digital Input/Outputs 

2 to 24 Analog Outputs 

Comprehensive 
menu driven 
SOFTWARE 
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signed around them:· he said. "And 
not the way that IBM did with the AT. 
either. IBM can control the firmware 
and much of the software environ
ment of the machine. I can't control 
what the user will do with our board. 
so I had to put logic on the board to 
compensate for the bugs:· 

Tom Harincar and Frank Nichols are 
proud of their Ml-286 board. "It'll eat 
the IBM PC AT alive:· Harincar says 
"It's faster by a factor of four to three: · 
He's very much looking forward to the 
time when the CompuPro video 
board will come out; that will make 
a CompuPro system with Macrotech 
Ml-286 truly competitive with the PC 
AT 

The last time I spoke with Dr. God
bout he was still somewhat concerned 
about problems with the 286 and not 
convinced that Macrotech had done 
everything just right in interfacing the 
Ml-286 board with the rest of the 

components of a CompuPro system. 
I have no right to an opinion based 

on theoretical analysis. I can testify 
that I've had the Macrotech Ml-286 
running for more than a month now. 
It does spelling checks. runs Logi
tech's Modula-2 compiler. prints (in
cluding the I 000-page manuscript of 
Footfall). drives WRITE and other text 
editors. does calculations. runs BASIC. 
drives databases. and runs my ac
counting system. I've gradually come 
to depend on it more and more; my 
big CompuPro Dual Processor is. ex
cept for word processing. the most 
important machine I own; and the 
Ml-286 makes it fast. I love it. 

There have been no glitches. None. 
No disk retries. no hiccups. nothing of 
that sort. Macrotech says the Ml-286 
will also let you add more users to 
your MP/M-8/16 system. I believe that. 
but I have no firsthand experience; I 
don't use MP/M. The Ml-286 sure 

jazzes up CP/M-8/16. 
I'm going to keep using the Ml-286. 

In fact. I'm just about to make an even 
more serious step: I'm going to con
vert Zeke II. my writing machine. to a 
Dual Processor using the Macrotech 
board. I haven't done that before in 
part because the CompuPro Dual Pro
cessor has an 808 5 rather than a Z80. 
and there is some software-including 
Charlie Merrit's wonderful trapdoor 
public-key encryption system-that 
won't run without a Z80. Systems run
ning under 8/16 have larger work
space and faster disk operations. but 
even so I've had insufficient incentive 
to tinker with Zeke II. That 8-MHz 
Z80h. plus the significantly faster 
floppy-disk operations. provides one. 

SO WHY DON'T YOU? 
Macrotech advertises the Ml-286 as 
"the 20-second revolution" because 
it takes about this long to change from 
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the 8085/8088 processor to it. "That's 
all there is to it." Macrotech says. 

This is essentially true. but- There's 
always a but. 

First. you have to be sure your Com
puPro S-100 8/16 system is complete
ly up to specs; if it's not standard-if 
there are wait states set in or there's 
been some software compromise 
with slightly nonstandard hardware-it 
may take a bit more time and con
siderably more knowledge to convert 
your system to the MI-286. That's not 
inevitable. It's likely to be as easy as 
the Macrotech advertisements say. 
and l've heard no complaints about 
Macrotech's support services. Still. be 
prepared. 

Second. it must be an 8/16 system. 
Zeke II. the machine I'm writing this 
on. is not; he runs just fine under 
CP/M 2.2. but he's never been con
verted to any kind of 8/16 system. You 
must have the 8/16 software. 

Third. you must have fast memory. 
If you are using (ahem) inexpensive 
dynamic memory. you must put in so 
many wait states that it's not worth it. 
All of the later CompuPro memory
all of the boards marked "816''.-will 
work. Naturally, so will Macrotech's 
half-megabyte static RAM boards
but the I-megabyte dynamic board 
won't work at all . 

Fourth. the newest CompuPro soft
ware that can accommodate Concur
rent CP/M and slave units will not 
work. You need an older version of 
the SW!.CMD program. 

Fifth. I understand the real bugs in 
the 80286 chip show up when you 
have multiple users. If you're using 
MP/M and more than one terminal. be 
wary. 

Given those cautions. it ought to be 
easy to convert to the Ml-286. Thus. 
in theory I could simply configure 
Zeke II to match the Golem and use 
the same operating system for both. 

In practice. it's much more difficult 
than that. 

Remember earlier when I men
tioned memory-mapped video? That's 
what Zeke II uses to communicate 
with me. What this means is that 
there's a board in there that looks like 
memory. but it takes what's in those 

memory cells and displays it on a 
monitor. Thus. to change my screen 
image. the software merely writes 
something new to memory. That's 
about the fastest operation a com
puter knows how to do. so the result 
is great speed in updating the video 
display. 

The "software driver" that tells 
Zeke II how to do that is built into the 
CP/M 2.2 BIOS that runs the machine; 
and although I have the source code 
to that BIOS. it has been just long 
enough that I don't want to go hack
ing around on my own. Tony will be 
back soon enough. and I can get help 
from him. I hope. 

And. finally. I do have some reluc
tance to mess about. "If it ain't broke. 
don't fix it" is awfully good advice. 
"Better is the enemy of good enough" 
is another statement I believe with all 
my heart. 

The upshot is that I've got a second 

Macrotech Ml-286 board. Tom Harin
car is waiting for me to report that I'm 
using that board for all my writing. I 
mean to do it. too. Real Soon Now. 

MORE THAN YOU'LL 
EVER KNOW... 
On the subject of upgrading your IBM 
PC: Bob Brown. of an outfit called 
Landmark Software ( 114 2 Pomegran
ate Court. Sunnyvale. CA 94087. (408) 
733-4032). has a book-well. it's more 
than a booklet. if a bit smaller than 
a real book-called About Hard Disks for 
the IBM PC. It contains seventy-five 
8Y2- by I I-inch single-spaced pages of 
solid information. (It's available for 
$2 5 plus tax and $2 for shipping and 
handling.) 

Brown promises to tell you "more 
than you ever wanted to know" about 
selecting the right hard disk for your 
IBM PC. and he does just that. The 

(continued) 
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book is written in English. too. Ab
solute beginners will find it a bit tough 
sledding; on the other hand. if you're 
a beginner. it might well pay to buy 
the book for your adviser. Alex now 
uses it as our reference work for I BM 
PC hard-disk problems: it explains 
things like the mysterious CON
FIG.SYS. with its mystical "buffers = .. 

statement; goes through different ven
dors and their strong and weak points. 
complete with addresses and phone 
numbers: and talks about boot ROMs 
(read-only memories) and the like. 

The latest edition even includes IBM 
PC AT test results. It doesn't cover PC 
clones. but you can't have everything. 

Brown hasn't quite Peter Norton's 

remarkable talents for explaining the 
complex with clarity. but he does 
write real English sentences and 
doesn't assume all that much. I con
fess I haven't read the whole book
it's not light reading-but I'm very glad 
we have it. and both Alex and I have 
no difficulty recommending it. 

THE SUPPORT PROBLEM 

INTRODUCING 
VOLKSMODEM 12. 

PORSCHE 
PERFORMANCE, 
¥ LKSMODEM 

RICE. 
Who says basic transportation 
for data can't boast sports car 
performance? Compatible with 
virtually every personal com

puter on the market today, our 
VOLKSMODEM 12 is loaded 

."s most desired performance 
features, and no sticker shock! Auto dial/auto 

answer. Hayes command structure. 300/1200 
baud data rates. And more. With the Volksmodem 


12 and one of seven adapter cables you are instantly in touch with the 

world of data communications. 


How can we offer all this at a sticker price that makes the competition 

cringe? Because we're Anchor Automation, one of the world's leading 

independent modem makers. 


Visit your local computer store, today! 

Kick the tires. Look under the hood. 

Compare what you pay with what you 

get. You'll find the VOLKSMODEM 12 runs 

away from the pack. 


Anchor Automation, Inc., 6913 Valjean 

Ave., Van Nuys, CA 91406. (818) 997-7758 


~NCHOR AUTOMATION 
A Leader in Modem Technology 

© 1984 Anchor Automation. Inc. 

REVISITED 
Digital Research's people continue to 
provide free support for their prod
ucts; they just don't do it by telephone 
any longer. If you want telephone sup
port. you must subscribe to their 
'lechnical Support Service. Otherwise. 
use mail. 

This doesn't seem unreasonable. 
The support problem is a sticky one. 

particularly for companies that pub
lish operating systems intended for a 
wide variety of machines. It's just not 
very easy to explain BOOS calls and 
how to hack a BIOS; there are whole 
books on those subjects. and reading 
one of those books. or otherwise con
ducting basic education classes in 
computer programming. is a pretty 
expensive proposition by telephone. 

In the old days when most com
puter users were hobbyists. it made 
some sense for manufacturers to pro
vide direct support; now. alas. I think 
we've outgrown that. There's no help 
for it: dealers will have to be the in
termediaries. There are just too many 
users for Digital Research. or Compu
Pro. or Cromemco. or Microsoft. to 
provide telephone answerers for. 

Pretty soon they won't be able to 
provide free support by mail. either. 

The problem. of course. is that 
some companies continue to sell 
direct to the consumer-and thus are 
dealers-and many others have their 
products sold through discount 
houses operating on such a small 
margin that they can't possibly pro
vide support. 

If you buy your automobile at $I 0 
above dealer's cost. you don't really 
expect a lot of help from that dealer. 
do you? Alas. the computer business 
has got there as well. 

Thus. while I'll continue to try to 
(wntinued) 
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el-2-3 
Look Like 1-2-3~ 

I•	f you're a Lotus 1-2-3 
user, you're already 
using the state of the 

art in business software, but 
if you're using a dot-matrix 
printer to produce your 1-2-3 
graphics, you're living in 
the Stone-Age of 
computer 
graphics. 

Produce 
outstanding 
1-2-3 business 
graphics with the 
Roland DXY-880 8
Pen Plotter. Why is the 
Roland DXY-880 better 
than any dot-matrix printer? 
For the same reason a Rolls 
Royce is better than a pick
up truck-both will get you 
to the dance, but one does 
it with so much 
more style. 

The Roland 
DXY-880 pro
duces high
quality business 
graphics in eight 
different colors 
on standard 81'2" x 
11" or 11" x 17'' 
paper, and draws with 
a lightning quickness 
and accuracy that can't be 
matched by any artist. And 
because the DXY-880 emu
lates the Hewlett-Packard 
graphics language, it has at 
its disposal hundreds of 
business graphics and CAD/ 
CAM software packages. 

If you do a lot of group 
presentations, you'll like the 
fact you can easily produce 
instant overhead projection 
graphics just by using ace
tate instead of paper. 

Inquiry 305 

M 0 D E L 

DXY-880 

Actual Lotus 
graph drawn by 

lhe DXY-880 

l o/us 1-2-3 and innova
Noland DXY are tion, per
very compatible formance, and low-price intoheDXYcan 

every product).even 1cork on 
Don't settle for 1-2-3 

when you can have 1-2-31/i 
with a DXY-880 Plotter 

from Roland DG. Ask for it 
at fine computer dealers 
everywhere. Roland DG, 
7200 Dominion Circle, 

Los Angeles, CA 90040 

t
a 9 inch slwlf. 

(213) 685 5141. 
Lotu.o; and l-2-3arc trademarks 
of Lotus Dcvelormcnt 
Corporation, Hewlett Packard isd raw your graphics on ace
a trademark of Hcwlclt Packard.tate for instant projection 
Roland and Roland DC arepresentation trademarks of Roland 
Corporation. 

Roland CG 
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help. I will not automatically intervene 
in every problem I get letters about. 
In the old days I could act as a sort 
of general ombudsman. and heaven 
knows I tried; but there are just too 
many problems. and many of them 
are not problems I can do anything 
about. 

Pournelle's law: If you don't know 
what you're doing. deal with those 
who do-even if that costs more. 

FOR EXAMPLE . .. 
Some months ago I wanted to add 
color to my IBM PC. (You can't run the 
wonderful KoalaPad paint stuff with
out color.) We have several Zenith 

ZVM-13 5 13-inch color monitors
about as good as you can get-so all 
I needed was a board for Lucy Van 
Pelt. We bought an STB Graphix Plus 
board from a discount house. 

Alas. 
The board wouldn't work with our 

monitor. When we returned it. the 
people we bought it from said it works 
fine-with an IBM color monitor. The 
board has both composite and RGB 
(red-green-blue) outputs. but it 
doesn't put color out the composite 
port. 

More tests are in the works; they 
will. eventually. make the board work 
as I want it or give me my money 

ITEMS DISCUSSED 

ARIS ... . . . ......... .. ..... $395 
Excel Systems Corp. 
655 Redwood Highway 
Suite 311 
Mill Valley. CA 94941 
(415) 381-4410 

COMPUPRO 8/16 SYSTEM ... .. $5995 
CompuPro 
3 506 Breakwater Court 
Hayward. CA 94 54 5 
(41 5) 786·0909 

DBASE 111 . . .. . . .... .... .. . $695 
Ashton.'.Jate 
10150 West Jefferson Blvd. 
Culver City. CA 90230 
(213) 204-5570 

ELSINORE ............ . .... $19.50 
SAFARI ................... $19.50 
MAGIC KEYBOARD ..... . ... . $32.50 
Workman and Associates 
112 Marion Ave. 
Pasadena. CA 91106 
(818) 796-4401 

Ml-286 PROCESSOR BOARD ... $1395 

Macrotech International Corp. 

9551 Irondale Ave. 

Chatsworth. CA 91311 

(818) 700-1501 

PCTURBO 186 ......... from $109 5 

ExPANSION BOARD (128K bytes) to 

Orchid 'Jechnology $1970 (640K 
4 7790 Westinghouse Dr. bytes) 
Fremont. CA 94539 
(415) 490-8586 

RIO PLUS BOARD 
64K bytes .... ... ... . . .. . . $395 
384K bytes ... .. . . . . .. . ... $845 

STB Systems Inc. 
601 North Glenville 
Richardson. TX 7 5081 
(214) 234-8750 

SPRINTER ......... . . . ..... . $795 

Micro Peripherals Inc. 

4426 South Century Dr. 

Salt Lake City. UT 84107 

(801) 263-3081 

SUPERDEX DOCUMENT-INDEXING 
SOFTWARE .............. $59.95 

Spite Software 
13 531 SE Foster Place 
Portland. OR 97236 
(503) 224-0137 

TAX SHELTER EATER .. .. .... . . $150 
lax 'Jech 
4038 Coolidge Ave. 
Los Angeles. CA 90066 
(213) 201-8911 

UN IX PASCAL COMPILER 
SOURCE CODE .. . . .. .. .. .. $ 7 500 

AT&T 
2 2 2 Broadway 
New York. NY 10038 
(800) 828-8649 

back. I make no doubt I'll eventually 
have color. so we can hook up the 
KoalaPad. but so far we've used a cou
ple of months; if I'd gone to a full
price dealer. I expect things would be 
settled by now. 

THE CLOCK 0UEST CONCWDED 
Last month we reported on our quest 
for a clock board for Mrs. Poumelle's 
Z-1 50 PC clone (the Zenith people 
want me to call it the Heath/Zenith 
PCI 50. but that's just too much to 1 

write each time). We had bought an 
STB RIO Plus board. and it didn't work 
properly. 

Blake Handler. Priority One's tech
nical-support guru. figured out what 
the problem was. 

The IBM PC normally has either 64K 
bytes or 256K bytes of memory on 
the motherboard. and the RIO Plus is 
set to add memory above those ad
dresses. The Z-1 50 has 3 20K bytes of 
memory on its board; consequently. 
if you pack memory onto the RIO 
Plus. you must leave the first bank blank. 
(I don't know what would happen if 
you leave off the top bank on the 
Z-150; better to populate it fully and 
leave out the first bank on the RIO.) 

The RIO's documents have this. and 
only this. to say: "Note that memory 
map 4 requires the memory chips on 
the RIO Plus board to be installed 
starting in row #2 if all six rows of 
memory chips are not implemented." 
This accompanies a diagram and text 
of remarkable obscurity; it took the 
Priority One technicians about two 
weeks to figure out what was wrong. 

The RIO's parallel port must be con
figured as LPT2. There's also a poten
tial problem with the RIO's serial port: 
if your Z-150 already has two commu
nications ports. then the one on the 
RIO Plus board must be disabled. STB 
sells a chip. PLSNOS. which you plug 
into the board to accomplish that. 
This is a PAL (programmable array 
logic) chip. and you must use it if you 
want to disable the RIO's serial port; 
that cannot be done with switches. 
This means that if you want an RIO 
Plus for your Z-150. or any other com
puter with two serial ports. you must 

(wntinued) 
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TEK2213Al2215Al2235 THE ANSWER 
DUAL TRACE OSCILLOSCOPES BY ANY MEASURE 

Now! Tek quality and expert advice 

are just a free phone call away! 


100 MHz dual 
time base scope. 
Easy-to-read CRT; 
bright, full-sized 
8x10 cm; 14 kv 
accelerating 
potential complete 
with BEAM FIND, 
separate A/B 
dual intensity 
controls, FOCUS 
and TRACE 
ROTATION. 

Wide range verti
cal sensitivity. 
Choose from 
2 mV/div (1x 
probe) to 50 V/div 
(10x probe); 
color-keyed for 1x 
and 10x probes; 
variable control 
increases scale 
factor by 2.5 to 1. 

Two100 MHz, 
high sensitivity 
channels. 3.5 ns 
risetime; de to "" 
100 MHz band
width from 5 V/div 
to 5 mV/div; 
extended sen
sitivity of 2 mV/div 
at"" 90 MHz. 

A/B sweep selec
tion. Calibrated 
A sweeps from 
50 ns/div to 
0.5 s/div; B sweeps 
from 50 ns/div 
to 50 ms/div; vari
able control for up 
to 2.5to1 reduc
tion and 10x 
magnification for 
sweeps to 
5 ns/div. 

Dual time base 
measurements. 
Select either A or 
B sweeps, or both 
alternately with A 
intensified by B. 

B trigger slope 
and level. Use B 
trigger level to 
select B-tr iggered 
or run-after-delay 
modes; use B 
TRIGGER SLOPE 
to select transitions. 

Our direct order line gets 
you the industry's leading 
price/performance portables... 
and fast answers from experts! 
The 60 MHz single time base delay 
2213A, the 60 MHz dual time base 
2215A and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordability, plus the 
industry's first 3-year warranty* 
on labor and parts, CRT included. 

The cost: just $1200 for the 
2213A, $1450 for the 2215A, 
$1650 for the 2235.t Even at 
these low prices, there's no 
scrimping on performance. You 

have the bandwidth for digital 
and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and CSA 
approved. 

You can order, or obtain 
literature, through the Tek 
National Marketing Center. Tech
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen
sive 3-year warranty*, operator's 

manual, two 10X probes, 15-day 
return policy and worldwide ser
vice backup. 

Order toll free: 
1-800-426-2200, 
Ask for Rick. 
In Oregon, call collect 
(503) 627-9000. 

Or write Tektronix, Inc. _ 

P 0 Box 500, Delivery Station Y6-088 

Beaverton, OR 97077 


0Tektronix
COMMITTED TO EXCELLENCE 

Inquiry 411 
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THE MAXWELL MODEM. 


Any modem can send 
and receive information. 

But what good is a modem if 
you can't communicate with it? 

In plain English. 
The Maxwell Modems and 

George;'M our communications 
software, let you do just that 

In fact, learning to use them 
is as easy as reading a menu. 
Instead of a manual. 

All the f ea tu res make sense. 

Like auto-dialing directories. 
Automatic log-on. Auto-answer. 
Automatic error-checking. 
And complete unattended 
operation. Which means you 
can send and receive files late 
at night when the phone rates 
are lower. And you're asleep. 

Plus, with single keystroke 
dialing, you can call a database 
faster than you can say Racal
Vadic. While the handy mes



FINALLY, A 

MODEM YOU CAN 

COMMUNICATE 


WITH. 


sage editor makes jotting a 
quickmessagejustthat Quick 

The Maxwell Modems are 
available in two versions, inter
nal* or desktop. And, now, in 
three different speeds. 300, 
1200 or 2400 bits-per-second. 
So there's bound to be one 
just right for you. And your 
personal computer. 

Best of all, they're from 

Racal-Vadic-the world's 
leading supplier of switched
network modems. The kind 
of modems data networks use 
to take calls from modems 
like yours. 

Just as soon as you get one. 
. And the easiest way to do 
that is to call 800-4-VADICS 
for the name of the Maxwell 
Modem dealer nearest you. 

THE MAXWELL MODEM: 

From Racal-Vadic 

1"The Maxwe ll Modem and George are t rademarks of Racal-Vadit:. •1n1ernal mode ms for !HM ~ PC, XT and compati bles . IBM is a reRistered trademark of lnternaliona l Business Machines Corp.© 1984, Racal-Vadic 
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memory pattern. so Z-150 owners 

should be wary. as should anyone else 

with a clone that doesn't have exact

ly 64K bytes or 256K bytes of mem

ory on the motherboard. 


SPRINTING 

Weve mentioned MP! printers before. 

We're now in a position to state that 

they're pretty rugged. 


Last week Alex hooked up the 
serially configured MP! Sprinter to the 
Z·l 50: alas. he hooked it to the parallel 
port. It doesn't seem to have hurt any
thing. Didn't work. of course. 

The printer works fine now that it 
has been connected to the serial port. 
We did have to swap pins 2 and 3 in 
the Sprinter's cable; we did not have 
to do that to get it to run on the 
Otrona Attache. 

I've never really understood the 
RS-232C "standard" connectors and 
certainly never understood when you 
have to swap wires in a cable. The 
only real solution I know of to the 
problem is to get an RS-232C "break
out box:· which looks like a cable with 
a plastic box in the middle; inside the 
plastic box ~re pins and jacks that let 
you reconfigure the cable. Given one 
of these. good documents. and plenty 
of time. you can generally manage to 
make serial connections. provided the 
phase of the moon isn't too unfavor
able and you hold your mouth right. 

Do You REALLY NEED 
SHELTER? 
There are about a zillion tax shelters 
offered for sale. I'm no financial 
wizard. but all the investment brokers 
I know counsel lots of caution for 
those contemplating buying one of 
these things. The advertisements 
promise wealth untold and the riches 
of Croesus. all at the expense of the 
government: but the realities can be 
quite different. 

Comes now the lax Shelter Eater. 
This is a program by attorney 

Schuyler Moore. member of a pres
tigious Los Angeles (Century City) law 
firm. The version I have runs on an 
!BM PC: I'm told there's also one for 
Apple DOS 3.3. 

This program analyzes tax-shelter 

order the PAL chip at the same time. 
In the unlikely event that your Z-150 
has only one serial port-two come 
standard-address the RIO"s serial 
port as COM2. 

The RIO Plus has a number of nice 
features. including the ability to con
nect two game paddles-Apple game 
paddles would work. We like the 

board. but the documents need revi
sion. Rewriting would be better. 
There's no reason why STB can't ex
plicitly state the potential problems 
with PC clones. 

The memory-conflict problem is 
likely to be generic for all manufac
turers: most PC-compatible boards 
are going to conform to the IBM PC 

WHY WOULD ANY 

SANE PERSON 

SPEND $199 


FOR ABeHerBASIC 

SYSTEM 


WHEN DOS's IS FREE? 

HERE ARE 10 REASONS: 


TEST YOUR SANITY 

1. Full support for 640K memory 2. Structured language with BASIC 

syntax 3. Separately compiled program modules 4. Speed: FAST 

5. Extensibility (Make your own BASIC) 6. User-defined procedures 

and functions 7• Built-in windows support 8. Interactive programming 

language based on an incremental compiler 9. 8087 math support 

10. Runs on IBM PC, IBM PC/XT and compatibles 

NOW AVAILABLE FOR 

THE TANDY 2000 & 1200 


Brcfi'C 


Sane Programmers 

Order BetterBASIC Now 


Price: $199 

8087 Moth Module: $99 


Runtime System: $250 

Sample Disk: $10 


MoslerCord, VISA. P.O . Checks, 
Money Orders, and 

C.0.0. accepted . . 

Summit Software 
Technology, Inc.™ 

P.O. Box 99 

Bobson Pork 


Wellesley, MA 02157 


(617) 235-0729 
BellerBASIC is o trademark of 
Summit Software Technology, Inc. 
IBM PC, IBM PC/XT and PC/DOS 
are trademarks of International 
Business Machines Corp. MS-DOS 
" " !rnrlP mn rL- " ' Mtc:1o:mr• r f'l r n 
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Tfte Tax Shelter 

Eater analyzes 

tax--sftelter offers. 

offers. It does it by asking you ques
tions; if you can't answer those ques
tions. you've no business buying into 
a tax shelter in the first place. If you 
got nothing from the program but the 
questions it asks. you'd probably be 
ahead. 

Alas. that's about all l can say about 
it. I'm no investment counselor. You 
don't need a Pepperdine M.B.A. to 
understand the financial theory that 
comes with the program. but it 
wouldn't hurt. either. One of my 
friends who does have an M.B.A. says 
it looks like a pretty good program. 

I mention the ·1ax Shelter Eater 
because I've seen friends get burned 
by odd tax-shelter investments. If 
they'd had this program and followed 
its advice. they wouldn't have. Fair 
warning. though: for all I know the 
program might cause you to miss out 
on a good deal. and I cannot possibly 
know whether it would reject all the 
bad ones. 

Use it at your risk. not mine. 

ARIS 
One reason I want an IBM PC
compatible machine is that all the 
new integrated software is being writ
ten for them. I don't know whether 
Aris is the program I really want to 
use-there are a lot of them. and I 
haven't had a chance to test many
but it certainly has many of the char
acteristics of the "Executive 
Secretary" program I put on my wish 
list three years ago. 

Aris bills itself as a "personal work 
processor." It integrates your spread
sheet. a word processor. printing. 
phone answerer. etc.. into one pro
gram. It's a desk-replacement pro
gram. though-its word processor 
isn't designed to compete with Word
Star. and you use your own spread
sheet. Instead. they are all for "run-

The Brand NEW 

:f1G/tUlf :ftrvrJ 2 
printed this ad on an Epson FX printer 

Letter Quality 
Say goodbye to correspondence quality and hello to :Avn.of :J<Ynl,•s 
high- resolution, proportionally spaced, letter quality. Fonts are available 
in sizes from 6 to 72 points; styles include Roman, Bold, Italica.Scriptl:,Pld 
English, and more. All this on low-cost dot-matrix printers. J'OflU'AJ' J<GtTd 
is an easy-to-use software package, developed by SoftCraft, Inc., for IBM 
PC compatible systems and CP/M systems; no special hardware or 
installation is required. 

New Features Now Available in Version 2 
The latest version of :f<~ :Jrynj, takes advantage of the phenomenal 
resolution of the Epson FX and RX printers to achieve laser printer 
quality. High resolution versions for the Toshiba 1350, 1351, 1340 and the 
Epson LQ-1500 will soon be available. 

This version boasts a greatly expanded set of formatting commands, 
including word-wrap. Special typesetting features stich as kerning and 
automatic ligature formation are provided by an optional utility. 

A.s part of our library of fonts and utilities we have packages that make 
'j~ :Jrynj, directly compatible with Microsoft Word, Word.star and 
Valdocs; if you know how to use any of these word processors then you 
:i.lready know how to use :f=t :J;,,,J,. Alternatively, you can still use 
almost any word processor to create a text file to be printed with :f=t 
"}<Yni,, 

Numerous Applications 
:J~ :Jrynj, customers are constantly discovering new applications. 
• Business and personal letters • Custom Letterheads 
• Mailing labels from databases • Name tags, badges 
• Custom forms, invoices, signs • Articles for publication 
• Foreign Languages • Newsletters, brochures 
• Mathematical Notation, Greek • Complete manuals 
• Super- and Sub-scripts • Advertisements 
• View Graphs • Resumes, invitations 

Create Your Own Characters 
Hundreds of fonts are available in our font library, and furthermore, you 
can create any new characters or logos you like, up to 1 inch by 1 inch. A 
database of over 1500 characters is included that makes it possible to print 
foreign languages and mathematical notations. 

Font Style Samples 

1 
 "5~~~~ 


;:ns ~;9~ ~~~~=lie :r:; ~.~ 

<Ii t 0 ffi ~ 6 ,r:i: JK ±-:- ,c 8 B § &6 ~a# b D ~ v 

Trademub: FancJ FoD\ (Sot\cnt'I.), Wordstv (Mkropro}, CP/M (DltHal ~bl, VUdoa {Rk\DI Swl. M~. IBM · 

MSDOS •nd CP/M veroione are jSoftCrdt, Inc., 222 State St. *400, Madieon, WI 53703 ordero: (800)861-06001 
11.va.il1.ble for the following I (We've moved from C&llfomla) from Wlec:(808)267-S800j 
printen: Epaon MX FX RX, !Fancy Font Syetem 1180 _J 
IBM Graphics, Star Gemini lOX jFa.ncy Font Demo Diak 110 _/ 
Radix Delta, Tl 860 865, jC&lif. a.nd Wiec. reoident• add ealeo tax 8.6\16 or 6\16 _J 
lnfonmner. MSDOS veniona jOuteide US add 110 poetage (only 12 for demo) 110 or 12 _J 
Q!ili: a.re •vailable or will eoon be jDi•kette Format: (IBM PC, Epeon QXlO, Oebome DD, I 
available for: Toehiba 1350 1351 I Kay pro, 8" CP /M, Apple CP/M, Victor) I 
1340., Epeon LQ-11;00, C.ltoh !Printer: (Epoon FX, Epaon MX, etc: .j ace box at left) I 
Prowriter1 NEC 802S. Spec:ify 117.50 of demo coet ia applicable tow&rda F11Dcy Font purchase. \ 
printer when ordering. JCP/M requireo 84K, MSDOS 128K memory. I 

!Fully tran1pvent 8-bit printer interface required on Apple and CP/M. I 
(continued) , 
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TAPE WORLD 
~ 1-800-245-6000 ~ 
maxell. D Dyw,o 
MD-I .. . 5Yo"', SSDD ... 1.69 
MD-2 ... 5'/o, DSDD . .. 2.39 
fD ·l ... 8"' , SSDD . ... 2.69 
fD ·2 . ... 8"', DSDD . . 3.29 

TDK 
51/1" SSOD . 1.99 
5'11" OSDD . . ..... . 2.59 

BASF 

104/ID .. 5Yo". SSDD . . 1.89 
104/20 . . 5Yo". DSDD . . 2.69 
3740/ID .. 8"', SSDD . 2.69 
3740/20 .. 8"', DSDD .. 3.29 

IBM 
5~4" SSOD . 
51/1" DSOD . 

... 1.99 
. . .. 2.59 

SCOTCH 
SV," SSOD . . . . 1.99 51/," SSOO.. . .... 1.79 
5'/o DSDD .... . 2.59 5Y, "' DSDD. . . . 2.49 

VERBATIM ELEPHANT 
5'i< SSDD. . ... . . . 1.79 5'/oSSDD ... 1.79 
5Yo" DSDD .......... 2.49 5Yo"'DSOO . ... . .... 2.49 

WE WILL BEAT ANY PRICE! 
Prices per cue of 10. Shippin1 3.75 any size order 

Pre-paid, COD, or credit card. COD add 1.65 
ALL ORDERS SHIPPED WITHIN 48 HOURS. 

Also, TDK and Maxell audio and video cassettes. 

220 SPRING ST. BOX 361 BUTLER, PA 16001 
412-283-8621 M-F 8:30-5:00 

Inquiry 345 

ICOrlPUTER T'SHIRTS I 
FOR HOME. SCHOOL, 

AND OFFICE' 
TheULTWATESonware' 

AllUSTIOI' alt compote• 1overs1 

1GHT'GREEN fl C D l LETI 'EAS 

~~~/~~8HND 
fl.oe ~..,_la cto:m front 

Order T odayt Only $8.95 ppd. 
~In U.S.A. ~ .-.c1 Sl'W!1. '""Colcr9 ~ 

0 
c 

~ 

~ 
p 

lfT"S Sff/I(. Pfft(' POICE l • t1; Wl11Nr fl Pon-'' 81..,. •J j 

1~;x~S;::::E::y~::E 1111 i:::.:..;;;~~~.::_; 
HAPPINESS IS A PAOCiRA41 Tl'IAT WOAllS ' "' 

_'._ ! ~O':.'P~T~R:_r~i- cur _ ~z:s_ ~-~-J. -~l- _ 
,,___...,-= 
srw,._Colol•~in-ISl'w,._CO*Jt•-Sae-

1.19'~~ '4 ......ry 

p 
~ 
IO 
g
0 
0 
0 

COMPUTER NOVEl TY CORP ~ ~ 

~R~E~~EXAS 71S4l "•Jll • 
( "Clow w.~ llOO •M:" r~ i:t., 6-~ r.o 

AOOAESS ----------

CoN ____ 5 t ATE_loP ___ 

al Ccnc 

Inquiry 77 

STAND-BY POWER SUPPLY 
•200WATTS 
• 10MINUTE 

BACKUP TIME 
•BATIERY 

INCLUDED 

Fits most deskt:Jp and portable computers. 
Complete, just plug ij in. 4-(3 prong) outlets 
on back protected by line filters. Neat, clean 
appearance on desk. Don't risk damage or 
data loss with POWER FAILURES. 

MODEL 8C200-10 

l!.1EJ $299* • 
Unitsavailableto 1000Watts 

312-490-9239 
SHEPHERD MARKETING 

P.O. BOX 941339 
SCHAUMBURG, IL 60194 

•Add $7 each shipping & handling 

Inquiry 317 

Conductor Price 
1-4 1150 + .15/lt. 
5-7 1 2.00 + .22/ft. 
8-12 13.00 + .30/ft. 

13-16 14.00 + .40/ft. 
17-25 16.00 + .50/ft. 

Specify Male or female connectors, length 
ofcableanct p ins to beconnected. Extended 
Distance, Centronics (Paralleij, Coaxial 
(AG59U. 621\/U). Dual Wang, Twin·axial, 
Ribbon, IBM. DEC Compatible cables and 
AB Switches also available. 
We supply connector par1s, bulk cable, 
tools and hardw"are (wall plates}, for those 
who prefer to build their own cables. 

Communication 

Cable Company 


PO Box 600-L, Wayne, PA 19087 
215-964-9404 

Inquiry 60 

TIMELESS WARRANTY 

SSOD DSDD 


5-114" sl ~.s 
QTY 20 

52901230 ----96TPl---

Organize your diskette file with the Premium 
Quality CenTech Color diskettes. Available in 
red. yellow. blue. orange. green and many other 
colors. 
Shipping: Add $2.50 per 50 or fraction there
of. Quoted prices include a discount for cash 
Please add $3.00 handling charge for COD. 
VISA or M astercard orders only. Utah residents 
add 5-3/4 1/o. 

FOR FAST SERVICE CALL TOLL FREE: 
l"'!!!!'!iil. 1 -800-233-2477 ~ 
L..:::.J or 1-800-AFFAIRS ~ 

HOURS. 9 AM-6 PM MOUNTAIN STATES TIME 

f"Aomputer ~~1~:·1ri~RT UNION BLVO. 

nffairs, inc. SALTLAKECITY.UTAH84121 

Inquiry 69 

dMaxell 
· ~ Flexible Diskettes 

Lifetime Warranty 

sv.... 511.." 
ssoo osoo 

OTHERS AVAILABLE 

MF1·0DN $ 3 .50 
MF2-0DM (call) 5 .75 3Y2" 5~gg 

MDI-DOM 96 TPI s 2 .93 
M02-0DM 96 TPI 3.64 

OSCO MD2·HOM lBM PCAT 5 .87 

5V4" 5~gg 

8" 	 SSDD FD1-12 8-M-1 l00 $ 3.33 
DSOD F02·0M· 1100 3.67 

24 Hour Order Desk 

~mt 1-aoo-s34-224B 
Visa. MaslerCmd. Ceil . chk.. MI O. C .0.D. cash. 


Ge l immediale shipmen!. Schools& govt. on P.O . # 

Pe1sonal 01 company checks held 14 days. 


APO. FPO Can and u!her non-UPS delivered. add SS 


Software Services·· 
132323rdSI . South, Sui l eC2 . Fargo. NDSB 103 1·701-280·0121 

Inquiry 322 
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ning your business life" : taking down 
phone notes. writing a simple letter. 
balancing payments. etc. 

At least. that"s what a first glance 
showed me. There are bugs-espe
cially in the word processor. For in
stance. you cannot press Return to go 
to a blank line below unless you are 
in insert mode. Mode-oriented editors 
have never been among my favorites 
anyway. 

On the other hand. you can use 
your favorite word processor; you're 
not stuck with the one built into Aris. 

A few random observations: Aris 
works much better with a hard disk 
and lots of memory than with a 
machine with two floppy disks. but 
that will be true of all the "executive
assistant" type programs. Alas. there 
is no single "bailout key" that gets you 
out of the current function. although 
Esc comes close. If there are no as
signments to print out. Aris says "no 
matching assignments" instead of 
"there are no assignments:· 

Aris provides an interesting contrast 
to Sidekick. Instead of one program 
you can call up at any time. Aris is one 
program from which you can call 
others. Of course. that means you 
must use its command structure. 

The appointment calendar is called 
a "diary:· and I couldn't find it at first. 
It's pretty neat and keeps track of 
time. and workcassignment due dates. 
and the Ii ke. 

The Aris documents are obviously 
preliminary. The manual needs to be 
typeset. indexed. and longer. lt"s a 
good start to a tutorial and manual, 
but it's nowhere near complete. Excel 
seems to be primarily concerned with 
Aris. and the program advertisements 
say the program was written by the 
company's President Krista LaBianca. 
so I expect there will be improve
ments in both software and docu
ments. 

The program comes in fairly elegant 
packaging. It is not copy-protected; the 
documents urge you to make backup 
copies immediately. This is a very large 
plus over some of the better
advertised programs. 

Aris has considerable promise. but 
(continued) 
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We put hard disk storage 

and backup 
where it belo_ngs. 

Maximum storage in a 
minimum space. 

A mass storage solution for personal 
computers need not occupy massive 
amounts of space. 

That's why Kamerman Labs packs an 
entire hard disk storage and backup sys
tem into a package only 2112 inches high. 

In fact, our Masterflight system is so 
well integrated with your PC, it looks like 
it should have been there all along. 

Hard disk storage. 
Inside the Masterflight is a high

performance hard disk system, available 
in 10, 20 or 30 Megabyte versions. You 
get up to 100 times the storage capacity 
of floppies. At up to 10 times the speed. 
Spend more time working and less time 
waiting. 

Hard Disk Unit 

Streamer tape backup. 
Any professional working environment 

demands a reliable backup solution. The 
Masterflight provides it through a high
performance streamer tape that backs 
up an entire 10 Megabytes in less than 
4 minutes. Streamer tapes are available 
in 20, 40 and 60 Megabyte capacities. 
Instead of just a hard disk, Masterflight 
gives you a complete data storage 
solution. 

Surge Protector 

Streamer Tape Unit 

Power Switches 

Power control. 
Masterflight directs power to your 

computer, monitor, printer and two other 
devices through front panel switches. 
No more blind groping on back panels to 
power up your system. 

Surge protection. 
A little power surge can produce a lot 

of damage. Masterflight protects your 
system with special circuitry that filters 
out spikes, surges and line noise. 

Security. 
Masterflight guards access to your 

system through a fully lockable power 
switch. 

Phone today. Dealer and OEM 
queries welcome. 800-522-2237 

In Oregon, Hawaii and Alaska call 
503-626-6877 

IL Kamerman 
"° Labs 
8054 SW Nimbus, Bldg. 6 
Beaverton, OR 97005 
Phone 503-626-6877 

Inquiry 192 

' IBM PC. IBM X T and IBM AT are registered trademarks o t International Business Machines. 
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The 382/300 

has the potential 
to be an important 
microcomputer of 
the future. 
it needs work. More when I've played 
with it more or have an update. 

Excel says it's doing new documents 
now. 

WELL, IT'S A STEP UP. .. 
AT&T recently sent around an an
nouncement of a new UNIX Pascal 
compiler to run on the AT&T 3 B com
puter series. The compiler is said to 
have Jots of goodies. including 

separate compilation. hooks into 
UNIX utilities. and the ability to call 
programs written in C. 

The price for source code is $7500 
($2000 for qualified educational in
stitutions). This isn't cheap. but it's 
pretty reasonable compared to the 
goofy prices AT&T wanted last year 
for the COBOL syntax checker. 

I'm Jess convinced than I was last 
}anuary. but I still believe the AT&T 
3B2/300 has the potential to be one 
of the most important microcom
puters of the future; certainly the 
more languages AT&T has. the better 
its chance. 

THE BACK ROOM 
The back room at Chaos Manor is 
filled with computers: the Apple. an 
Atari. a Corvus Concept. Zorro the 
Z-100 with his attached wonderful 
Disk Maker I that can read and write 
more than 100 disk formats. and any 

number of other machines. In the 
center of it all sits Peter Flynn and 
Shirley (officially known as a Compu
Pro IO). 

One of Peter's jobs is indexing 
books. After his problems with my 
first computer book (see the October 
1984 BYTE. "The Index Dilemma." 
page 3 32). we got a new version of 
SuperDex with faster screen 1/0. The 
theory is that you go through a Word
Star copy of your manuscript marking 
words and phrases with Control-P. 
after which SuperDex does. if not all. 
then much of the work. 

Peter didn't use that approach. In
stead. he made a paper copy using 
WRITE. With our HP LaserJet printer. 
that's a fairly quick and easy thing to 
do. Then he brought up WRITE on 
Shirley and proceeded to page 
through the paper copy making notes 
that look like 

(continued) 

t) FREE SHIPPING 
~ rs WE PAY THE SHIPPING ON THESE SELECTED PRODUCTS 

O
~~~~"'~ :~~~~rinter ~~:!~! ~~~ :~c~S~~~~~ ~~!r~inal ~:~~~!~~rive Portable Computer 

Delta 10 & 15 Printers MAXELL 

NEC QUME 
2015 Printer letter Pro 20 Printer MD- 1 Diskettes 

Free shipping is by U.P.S. around only 

__ $3091 

. - . $ave 

_$ave 

JUKI 6 100, 6300 . . ...... . $ave 
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COMPUTERSARECREATllVGJOBS 

FOR IVR/-TRAllVED PEOPLE 


IFYOU'RE SERIOUS ABOUT 

MAKING MONEY IN 


MICROCOMPUTERS, 

NRI IS SERIOUS ABOUT 


SHOWING YOU HOW. 

The U.S. Department of 

Labor projects job openings 
for qualified computer tech
nicians will soon double. 
International Resource 
Development,lnc.,estimates a 
600% increase in these jobs in ,..,...-:;;~!!. 
a decade. And most of these 
will be new jobs, created by the 
expanding role of computers. 

NEVER HAS THERE BEEN A 

FASTER-GROWING FIEW 


OF TECHNOLOGY. 

Many people are afraid of 

losing their jobs to computers, 
but thousands of jobs will be cre
ated for those who are prepared 
to meet the challenge. 

With NRI training, you'll be 
prepared. You can have a profita
ble, exciting future as an expert 

who can handle the operational, 
programming and technical as
pects of all kinds of microcom
puters and microprocessors. 
LEARN IN YOUR SPARE TIME. 

NRI trains you in your own 
home, at your convenience.. .no 
classroom schedules to meet, no 
need to quit your job. As a class 
of one with complete course 
materials and the backing of a 
staff of professional electronics 
instructors, you'll get extraordi

nary hands-on training on the 
latest, most popular micro

computer: the new TRS-80™ 
Model 4 with Disk Drive. De
signed to perform diverse per

sonal and business functions 
and accept more software, the 
TRS-80 is yours to keep. 

LEARN HOW TO USE, 

PROGRAM AND SERVICE 


STATE-OF-THE-ART 

MICROCOMPUTERS. 


Through your carefully de
signed NRI course, you'll get a 
wealth of practical experience. 
You'll build circuits...from the 
simplest to the most advanced 
...with your NRI Discovery Lab~ 
You'll use a professional 4-func
tion LCD digital multimeter for 
analysis and troubleshooting. 

YOUI' NRI course wlll Include the TRS-80 Model 4 
with Disk Drive, the Gemini JOX dot-matrix 
printer plus a professional LCD multimeter. NRI 
Discovery Lab and hundreds of demonslrations 
and experiments. It's all yours to keep. 

TRS..SO is a trademark of the Radio Shack division of Tandy Corp. 

With NRI training you'll explore 
your computer's registers, 

memory and input-output 
ports. You'll even write 
programs to control the 
circuits you've designed 

and built. You'll perform 
hundreds of challenging 
experiments, always backed 
by a full-time faculty ready to 

help you personally. 
When your NRI training is 

complete, you'll be a computer 
technician, ready for your first job
servicing, testing or programming 
all types of microcomputers-in a 
rewarding and challenging new 
career. 

THE CATALOG IS FREE, 
THE TRAINING IS PRICELESS. 

Send the postpaid card today 
for your FREE 

100-page 
catalog. 

FOi' greater computer memory capacity, a double 
densitydiskdrive Is Included. 

McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue, NW. 
Washington. D.C. 20016 ~''!~ 

We'll give you tomorrow. 1~n1• 
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Tfte copy protection 
of dBASE III puts 
a number of bad 
sectors on tfte disk. 


P>'Major Heading 
S >Subheading 
@>57 
P>another major head 
@>57 
P >Yet another major 
S >corresponding mi nor 
@>60 

and so forth. This creates the "raw 
index" file wanted by SuperDex; the 
program takes it from there and prints 
out quite a nice-looking index keyed 
to the paper copy. Now our pub
lisher's copy editor can take the 
typeset page proofs and our index 
and finish the job. 

Peter says this works better than the 
primary method recommended by 
SuperDex. For one thing. he would 
have to convert from a series of 
WRITE files into one big WordStar file; 
and WordStar is pretty slow even run
ning on Shirley. (Next time he can. I 
suppose. use WordStar 3. 3 on our 
IBM PC with the PCturbo 186; we'll 
see.) For another. simply scrolling 
through the manuscript marking 
pages won't give you an index entry 
for. say. "future of computers" on a 
page that never actually uses that 
phrase. 

As Peter notes. what he's doing is 
a bit like the old-fashioned method of 
indexing with a card-file box. but 
using the computer to write the card 
entries. file them. sort them. then for
mat and print out the index; much 
easier. He does wish he had a pro
gram that would give him a current list 
of indexed words and phrases. (Of 
course. he can from time to time print 
out the partial index already made. 
but it won't be on line-ha! Phrases 
it won't do. but The Word Plus has a 
program that will make an alpha

386 BYTE • JANUARY 1985 

betized list of unique words; aim that 
at the "raw index" file.) He would also 
like a computerized way to handle 
multiple listings. as. for example. each 
computer to be indexed under its own 
company name as well as being sub
heads under "computer." 

Indexing is still as much art as 
science. but computers sure make it 
a lot easier. 

Go FOR IT 
We just received a new copy of 
Ashton·late's dBASE Ill. I haven't had 
a chance to do more than put it into 
Lucy Van Pelt and determine that it 
does come up. and it does seem to 
work with PCturbo 186. 

The manuals look much improved 
over the old dBASE II (Vulcan) 
manuals. and there seem to be a lot 
of nice features. I don't know how 
many of those I'll learn. because. alas. 
dBASE Ill is copy-protected. I used 
dBASE II for years; it wasn't copy
protected and indeed urged you to 
make backup copies. 

The scheme of copy protection (I) 
puts a number of bad sectors on the 
disk and (2) won't let you use the pro
gram on a hard disk without the 
original system disk. Moreover. when 
we were trying to determine whether 
we could run dBASE Ill with PCturbo 
186. we crashed it I'm not sure how. 
but now the dBASE 111 master locks 
up the machine when we try to run 
it. It may be that we had a defective 
disk to begin with; when you deliber
ately put bad sectors on a disk. it's 
pretty hard to devise good quality
assurance procedures. 

We have dBASE III running under 
the backup disk provided. but this is 
absurd. 

The only good news is that dBASE 
Ill is copy-protected with one of those 
"unbreakable" systems. meaning that 
it took the crackers almost three 
weeks to break it I'm reliably in
formed that a number of dealers will 
give you a copy of the backup pro
gram when you buy your regular 
copy. There are other ways to defeat 
the copy protection if you have a hard 
disk. 

However. most business owners will 

not want to fool with demons and un
authorized copies: it will be interest
ing to see how many will entrust their 
business records. including all their in
ventories and accounts. to the frailties 
of a floppy disk-and that is precise
ly what Ashton.:iate is inviting them to 
do. lust think. you too can be at the 
mercy of kittens. telephones (one 
good way to lunch a disk is to put it 
under the phone and wait for it to 
ring). coffee. magnetic paper-clip 
holders. and other such goodies. Me. 
I think I'll stick to my own accounting 
system and dBASE II. 

One of the Ashton·Tute program- · 
mers tells me that dBASE 111 was 
developed in C on a VAX. so there is 
obviously a version that will run on a 
VAX. Ashton-'.Jate's people don't know 
what to do with it. One possibility is 
to market it. but the problem would 
be to provide support; they don't 
have that many VAX wizards. If they 
go this route. it will be interesting to 
see what they sell it for: recall the 
database program that sells for $500 
to run under PC-DOS and $98.000 to 
run on an IBM mainframe. 

Another thought they've had is to 
market the VAX version unsupported 
for the price of the distribution tape. 
If they want my opinion. that's the 
route they ought to go. They'll get an 
awful lot of students. hackers. wizards. 
and general VAX users accustomed to 
dBASE III; it won't be hard to guess 
what program they'll get for their own 
computers and recommend to their 
friends. 

Of course. if they want my advice 
they'll get rid of the stupid copy pro
tection. too. Ashton-Tute made a lot of 
money with dBASE 11 while remaining 
good guys; why do they want to go 
spoil it now? 

WINDING DOWN 
There are several recommended 
books this month. First. The Odyssey File 
by Arthur C. Clarke (Ballantine Books. 
1984. $3.95) details his conversations. 
by modem. from Sri Lanka as he was 
setting up his system. writing books. 
and working with the director of 2010. 
Amusing. instructive. and fun. 

(continued] 



Lyco Computer Marketing & Consultants 

"PEOPLE WHO KNOW WHAT THEY WANT ANO KNOW HOW TO USE IT RECEIVE THE LOWEST PRICES FROM US" 

iMONITORSl 
TAXAN 
2 1 0 Color RGB $259.00 AMDEK 
100 Green $115 00 300 Green $139 00 
105 Amber $125 00 300 Amber $149 00 
400 Color RGB $295 00 310 Amber· IBM $159 00 
410 Color RGB $349 00 Color I Plus $259 00 
420 Color RGB· IBM $459 00 Color 4T·t8M $589 00 
121 Green·IBM $ 145 00 

NEC122 Amber ·IBM $ 149 00 
JB 1260 Green $ 9900ZENITH 
JB 1201 Green $145 00 

ZV¥ 122A AmtJer $ 95 00 JB 1205 Amber $145 00 
ZVM123G Green 5 85 00 JC 121 5 Color $255 00 
ZVM 124 Amber·IBM 5129 00 JC 1216 RGB $399 00 
ZVM1 3 1 Color 527500 JC 460 Color $349 00 
ZVM 1 33 RGB 5389 00 
ZVM 135 Composi te $449 00 SAKATA 
ZVM 136 HI RES Co101 5589 00 

SC· 1 00 Color $229 00 
GORILLA STSI Ttll S1and $ 35 00 
12" Green 5 82 00 SG 1 000 Green s 99 00 
12"" Amber $ 89 00 SA 1000 Amber $109 00 

* IDISK DRIVES I * 
INDUS MSD 

Atari .. . ... . .. . .. . . ·········· $259.00 SDl DRIVE $309 [)0 
Commodore .. ...... . .... . .. . .. CALL SD2 DRIVE $499 00 

MIGHTYMO MODEMS Westridge 
$79.95 $79.95 

MICROBITS MPPlOOOC $109 00 

NOVATION 

J·Cal $8900 
Ca1 5129 00 
Smarl Cat 103/ $169 00 
Smarl Cat 103/212 $389 00 
Aut0Ca1 $209 00 
212 Aulo Cal $539 00 
Apple Cat 11 $239 00 
21 2 Apple Cal $439 00 
Apple Cat 21 2 5249 00 

1Up!jrade1 
Sma rt Cat Plus. $359 00 

Hayes 
Smar1modem 300 
Smanmodem 1200 
Smar1modem 1 200b 
M1cromodem lie. 
M1cromodem 1 00 
Chro"oyraph 

ANCHOR 
Volk smodem 
Mark VII 

1au10 an s1 d1al1 

Mark VII 

ON THESE 
IN·STOCI<*ISAVE PRINTERS) 


MANNESMANN 

TALLY 


SPIRIT 80. ... . . . $269 .00 

MTL·160L. . ......... $549.00 

MTL·180l. .. . . $749.00 

JUKI 
Juki 6100 .. .$389 
Tractor kit . . . . . . . . . . . . . .$11 9 

Epson 
RX80 $239 
RX80FT .. .. . ....• ..... . $279 
RX100 .. . . $379 
FX80. ..... $389 
~100 . $~9 

JX80 . . .. . . . . . . $529 

L01500P inc ludes Kit' S 1089 
L01500S .. .. ... . . .. .. $1149 

Citoh 
Prowiter 8510A .. -$309 
B51QBC2 . ... . ... . . . . $429 
851QBP1 . . . . . . . . . . . • . . $349 
8510SP . ...... . ...••. .. . $449 
8510SR ..... .. ..... . .... .$499 
8510SCP .......... • .... $519 
851 OSCR . . . $569 
1550P . $499 
1550BCD . . . . . . . . . . . . .. $589 
A10-20P .. . ..... . . . .. .. . $469 
F1 040PU or RDU . ... $899 
F1055PU or RDU . . .... $1199 

PANASONIC 
1090 . ·· ···· $229 
1091 . ....... . . $289 
1092 . . . . . $439 
1093 .... . .. . SCALL 

BLUE CHIPS 
_.... . $279_ ...\~E,~M12010 . 00 

a:\.~ ,._M 12010 C·64. $ 279 00 

STAR 

MICRONICS 


Gemini 1Ox . . . . . . . . . . . . $239 

Gemini 1 5x . . . . . • • . . . . . . . . . $355 

Delta 1o . . . . . . . . . . . . $339 

Delta 15 ..... $449 
Radix 1 O . $$499 
Radix 15 ... 589 .. . v~ \~V Powertype $319 

04015 . .... . ..... $1399.00 ...c s t 100fr wee P .. . ....... . .. . SCALL 

OKI DATA ...\~E.~ ·~&-o'e sTx00 .. .. scALL 

80 159 
82A . ... . . . s '" ~"'9' GEMINI 10X 
83A . 

84 · · ···· jjj ~\ $23992 .... 
93 .. ~
LEGEND CARDCO 
880 . 
1000. 

.... $259.00 
. . . . • • .. . . . . . .. $279.00 NEc LOl 

L03 . . 
. $449.00 
. $339.00 

1200 .. . CALL PRINTER INTERFACE . . . $39.75 
1500 . . CALL NEC 8025 $699.00 PRINTER INTERFACE W / 

1081 . CALL NEC 8027 $359.00 FULL GRAPHICS.... $65.75 

DISKETTES 
SKC 

SKC·SSSD $14 75 
SKC·SSDD $17 75 
SKC·DSDD $21 75 

ELEPHANT MAXELL 
5·.-·sssD 5•, " MD-1 519 95$15 99 
5'• ·ssDD 5-. MD-2$17 99 524 99 
5' •"DSDD $22 99 

IBM-PC 
COMPATIBLE 

CORONA 
PPC22A 

Portable 256K·Amber 
PPC22G 

Por1able 256K·Green 
PPCXTA 

$1995 

$ 1995 

$3295 

Zenith 
Z·150 . Call 

Columbia Data 
1600 ..... . Call 

Televideo 
TS1605 . Call 

Leading Edge 
PC Compatable Call 

• TO ORDER VISA 

C ALL TOLL FREE or send o rder t o 

Ly co Compuler800-233-8760 P 0 Bo. 5088 
Customer Service 1-717-327-1825 Jersey Sh o re PA 17740 

RISK FREE POLICY 
ln·stock item shipped with in 24 hours of order. No deposit on C.0.0. 
orders. Free shipping on prepaid cash orders within the Continental U.S. 
PA residents add sales tax . APO, FPO. and Interna tional orders add 55.00 
plus 3% for priority mail service. Advertised prices show 4% discount for 
cash. add 4% for Master Card or Visa. Personal checks require 4 weeks 
clearance before sh ipping. A ll items subject to change without notice. 



NEW! 
RS-232 LINE BOOSTER 

Extends RS-232 past the 50 It. llmlt 

• 	 Handles 7 standard lines 
plus one spare 

• 	 Amplifies, fillers lines 
• Low power consumption 
Order Direct! Only $84.95. 
All cash orders postpaid. IL 
res. add 6% sales tax. MC, 
Visa accepted . Free: New 
illustrated catalog of RS-232 
interlace and testing equip
ment. 

Phone: 
(815)-434-0846 

Inquiry 38 

Inquiry 87 

For S-1 00 Bus 
Two great 2561</lm Dynamic Rams 

Model-256KM 256kb $659. lmb $1895 
•8/16bit Data ·24 baddress• Parity "175ns 
Access time "8086,68000 to 8mhz, Z80/ 
Z8000 to 6mhzwithout wait states· Unlimited 
OMA. 

Model-256 KB Price starts from $425 
"8bitdata ·16/24b address· Parity ·Memory 
Mapping for Ram disk, CP/M 3, MP/M 
Applications "128k, 192k. 256k boundaries 
for Zenith Z-100 applications "180ns Access 
time "8080,8085,8088 to 8mhz, Z80 to 6mhz 
without wait states ·Unlimited OMA. 

80286 CPU Price starts from $350 
"with math coprocessor interface ·optimized 
for DRAMs such as our Model-256KM. 

OEM, Deafer prices available 

S. C. Digital, Inc. 

1240 N. Highland Ave.• Suite 4 


Aurora. IL 60506 

312-897-7749 


tnquiry 306 
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Software for the 

Macintosh continues 
to be more 
potential than real. 

The Omni Complete Catalog of Computer 
Software edited by Owen Davies (Col
lier Books. 1984. $23.99 hardcover. 
$13.95 paperback) is well worth your 
attention_ The reviews are a bit 
uneven. With darned near I 000 pro
grams reviewed how could it be 
otherwise? They are. for the most 
part. very fair. and I found few to dis
agree with. Coverage is also spotty-it 
would have to be-but they don't just 
review the biggies. For example. there 
is a very fair treatment of WRITE. my 
favorite (if a bit obscure) text editor. 
and it includes a number of other 
smaller programs. including several I 
never heard of but have decid~d I 
want to look at. Recommended . .. 

Structure and Interpretation of Computer 
Programs by Harold Abelson. Gerald 
Sussman. and Julie Sussman (McGraw
Hill. $32.50) is written by the people 
who teach the MIT course of the same 
name; this is traditionally the first 
computer course at MIT for com
puter-science and electronics-engi
neering majors. 

If you hate Pascal and love LISP.. 
you'll like this book. If you don't know 
much about either Pascal or LISP. you 
will not get an objective treatment. 
The authors say: "Jn teaching our 
material we use a dialect of the pro
gramming language LISP. We never 
teach the language. because we don't 
have to. We just use it. and students 
pick it up in a few days:· 

That may happen at MIT. It hasn't 
happened yet for me. 

The preface of the book is by Alan 
Perlis and contains this sentence: 
"The discretionary exportable func
tionality entrusted to the individual 
Lisp programmer is more than an 
order of magnitude greater than that 
to be found within Pascal enterprises:· 

Fortunately, the rest of the book is 
somewhat clearer. Structure and Inter
pretation is a frustrating book: I get the 
distinct impression that if I could just 
go through it (possibly by taking a 
month off to plow through without in
terruptions) I'd learn a lot; but so far 
enlightenment has eluded me. 

·rwo games of the month are Safari 
and Elsinore. both for the IBM PC and 
sold by Workman. They're Adventure
type games (no graphics. just script) 
written by Dian Girard. My personal 
game of the month was Millionaire on 
the Macintosh; the Mac is very well 
suited to that kind of game. Inciden
tally. Workman reports that replace
ment door latches for the landon disk 
drives on the I BM PC are one of his 
hottest selling items. 

Macintosh software continues to be 
more potential than real. I've even 
signed a bunch of papers. although 
I've yet to get much actual software. 
The 512 K-byte memory expansion is 
now available and we've ordered ours; 
I suspect that when Fat Mac becomes 
widely available we'll finally see some 
of that promised flood of programs. 

As usual. I'm out of time and space. 
but there's much to cover. Next time 
I'll try to get to the new Sage VI. which 
is now officially known as the Stride 
460; Sage Computer has now become 
Stride Micro. Alex says the name 
reminds him of "the really great cof
fee with the really ugly label." I can't 
say the new name instantly appealed 
to me. either. I do like the new line of 
computers. which run at 10 MHz and 
sell for prices ranging from $2900 to 
nearly $60.000 for an all-up 448
megabyte system. 

David Gerrald says the micro revolu
tion "shambles" onward. Maybe for 
him. Me. I feel like I've been run over 
by the Bullet Train . . . • 
...............•••••••••••••••••....... 

Jerry Pournelle welcomes readers' com- • 
ments and opinions. Send a self
addressed. stamped envelope to Jerry 
Pournelle. do BYTE Publications. POB 
372. Hancock. NH 03449. Please put 
your address on tfie letter as well as· 011. 

tfie envelope. Due to tfie fiigfi volume of 
letters. Jerry cannot guarantee a personal • 
reply 



Is yourcalculatOi=~.._~OA 
progratnmed for success? 


Move up to the Tl-66. The easy 512 step programmable. 
You're in the fast lane now, and the 
last thing you need is a calculator that 
slows you down. That's why you need 

the Tl-66 program
mable calculator 

' . r,.::,.;. ~ ·~ - ,, 

from Texas Instruments. The Tl-66 
offers full programming power and 
flexibility so you can handle complex 
and repetitive math problems quickly, 
easily, and with fewer keystrokes. 

Its 512 merged program steps and 
over 170 built-in scientific, engineer
ing, and statistical functions make for 
powerful programming. And its sleek, 
streamlined design makes for easy use. 

Its Algebraic Operating System lets 
you key in problems as they are writ
ten, left to right. And its 10-digit 
angled Liquid Crystal Display not 
only makes it easy on your eyes, but 
provides alphanumeric notation of 

your program steps so you can make 
easy modifications as you go along. 

The keys are readable and large 
enough for your fingers. The guide 
book is a quick study. And at $69.95 
suggested retail, the price is easy. So 
instead of spending extra time on 
routine calculations that won't get 
you noticed, promote yourself with 
the Tl-66 programmable 

calculato<.TEXAS. 

INSTRUMENTS 

Creating useful products and services for you. 

Copyright © 1984 Texas lnsrrumems lncorporaced. 



The key word in that long, drawn-out 
headline is system. 

A system built for PCs. 
At Hewlett-Packard, it's a quality 

system of personal computers, plotters, 
a truckload of software, and Local 
Area Network (LAN) capability. 

It's all matched and designed to work 
brilliantly together. 

Yet the system is so flexible each 
part can stand alone. Or even team with 
an IBM PC. 

So you can build just the system 
your staff needs. 

It all starts with two of our Hewlett-

Packard personal computers. 
We call one the HP Touchscreen 

and the other (because it can do even 
more) the HP Touchscreen MAX. 

The first comes with two double
sided disc drives that give you 256K 
bytes of main memory, expandable to 
640K bytes. 

The HP Touchscreen MAX has 
even more capacity, with the added 
power of a 14.8-M byte Winchester 
disc drive. 

And both have DSN/Link, to let you 
set up a direct line of communication 
between them and your HP 3000 
Department Computer. 

As the names imply, you can actually 
change things on either screen just by 
touching the screen. 

That makes the Touchscreen PCs 
easier to use. And a lot easier to learn. 

The system also includes two printers 

many people think are simply the 
best around. 

Our Hewlett-Packard LaserJet and 
ThinkJet printers are both breath
takingly fast and refreshingly quiet. 

The Think Jet printer runs at a rapid 
150 characters per second. 

Yet because theThinkJet paints 
each character with a small jet of ink 
(instead of smashing the paper with 
keys), it's as quiet as a sigh. 

At 300 characters per second, our 
LaserJet printer is even faster. 

Ten times faster than the best daisy
wheel printers. Yet the image is as sharp 
as you'll get from a printing press. 
Amazing. 

PG02502 
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and when you get toyour hotel, 

change everytliing. 


Two different plotters are also part 
of the HP personal computer system. 

Both create full-color graphics. One 
with two pens, the other with six for 
even more detail. 

If you like, the system can be knitted 
together through a LAN. 

It lets a number of HP personal com
puters link up, talk to each other, share 
printers, and exchange information. 

By the way, there can be a lot of 
information to exchange. That's be
cause there are more than 500 business 
software titles available. For word 
processing, accounting, spread sheets 
and graphics. You'll find the big names 
there, too. 

1-2-3™ from Lotus'."*WordStar~** 
MicroPlan'."*** And the whole cata
logue of software from HP. 

Finally, when you travel, you can 
take the system with you. 

Hewlett-Packard's portable personal 
computer turns your hotel room (or 
your den at home, or your customer's 
desk) into another part of your personal 
computer system. 

The Portable has plenty of capacity; 
272K bytes of RAM and 384K bytes of 
ROM. And with its built-in modem, 
it can link you with your office printers 
and plotters. Not bad for a computer 
that weighs just nine pounds and can 
fit into a briefcase. 

The system is all linked up, all on the 
same programs, all designed to work 
together, and all ready to go. 

And all, from Hewlett-Packard. 

Just dial 800-FOR-HPPC, toll free, 

to find the name of a Hewlett-Packard 

dealer or sales representative near you. 


Ff/OW HEWLETT 
~~ PACKARD 

*\·2·3'"and Lotus" are U.S. Trademarks of Lotus Development Corporation. ••Available for the HP Portable beginning January, 1985. WordStar~ is a U.S. Registered Trademark 
of MicroPro International Corporation. ***MicroPlan 1

" is a U.S. Trademark of Chang Laboratories, Inc. 
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Submarine Engineering. 
Tomorrow is today at NUSC 

The Naval Underwater Systems 
Center is the Navy's principal 
research , development, test and 
evaluation center for submarine 
warfare and subma
rine weapon sys
tems. We provide 
high technology 
vital to the Navy's 
tactical and strate
gic edge in combat 
systems (sonar, 
combat control , 
electromagnetics, 
underwater weap
ons and targets. 
weapon launch and handling), sur
face ship sonar and undersea 
ranges. 

Engineers and scientists who 
join the Center's laboratories at New
port, Rhode Island and New Lon

don, Connecticut, are encouraged 
to take responsibility almost imme
diately. They design, develop and 
test prototypes of these systems 

and work with private 
industry on produc
tion of the final prod
uct. 

"I got responsibility 
right away," says 
Ronald Jackson, an 
electronic engineer. 
"As I showed ability, 
my responsibility 
grew. Today, I'm a 
project engineer." 

Through NUSC's liberal education 
policy, Ron has earned a master's 
since he joined Newport and is 
working toward a PhD. 

Because the Center helps its 
scientists become expert in other 
fields , electronic engineer Donna 
Doane is concentrating on com
puter software. "I'm doing things 
people never have done before," 
Donna says. "I design the project, 
and I see it to the end-to the final 
product." Monica Sachs is learning 
something new each day. ''I'm work
ing on weapons systems engineer
ing, a broad subject that allows you 
to get into several different kinds of 
engineering . I use my electronic 
engineering background to under
stand the other disciplines" And 
Peter Santiago applies his com

puter background to quality assur
ance. "I look for self-gratification in 
the job, and I get that at NUSC." 

We seek graduating and expe
rienced electronic and computer 
engineers with degrees from accre
dited colleges and universities. We 
also need computer scientists with 
degrees from colleges and universi
ties affiliated with a school of engi
neering and specializing in 
scientific and technical applica
tions. 

We offer you challenge, free
dom to be innovative and creative , 
and the opportunity to contribute 
your skills to our national defense 

And the living is good , too' 
Newport and New London areas 
are popular for their excellent 
beaches, fishing and sailing. 

We believe we have both the 
challenge and the opportunity for 
you. For further information, contact 
Naval Underwater Systems Center. 
Personnel Staffing Division, B 
Newport, Rhode Island 02841 or 
call (401) 841 -3585. 

An Equal Opportunity Employer 
U.S. Citizenship Required 
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MORE MACLETTERS 

Dear jerry. 
As an avid BYTE reader. I generally find 

the shoot-from-the-hip style of your col
umn both informative and entertaining. 
Alas. your stabs at the Macintosh in the 
July 1984 BYTE ("Big Mac." page 312) had 
neither characteristic for anyone who 
knows that excellent machine. Your com
ments on the lack of Macintosh applica
tions at the West Coast Computer Faire 
(July. "The Big Mac:· page 376) complete
ly miss the point. It is of course true that 
just two months after its introduction a 
machine that attempts something really 
new and thereby spurns compatibility with 
existing systems will have little written for 
it. But what of the ease of use of the 
machine. its speed and flexibility. and 
future software? 

In fact. Mac.Write is fast. powerful. and 
easy to learn. As a university professor. 
I have watched in dismay as secretaries 
suffered through WordStar on the office 
IBM PC. It is a real thrill to see how quick
ly they can pick up Mac.Write and how they 
enjoy the restful screen. the easy format
ting. and the magnificent flexibility of the 
Mac (try doing French in WordStar. Jerry!): 
the high-quality mode on the printer pro
duces a very pleasing typescript. By July 
we had Multiplan up and running beauti
fully (the bug in the first release having 
long since been corrected) and were 
eagerly awaiting Microsoft Chart. which 
will combine with the lmagewriter printer 
to produce knockout graphics already evi
dent in MacPaint. And all this without the 
expense and bother of running separate 
monitors and/or adapter cards for graph
ics. as one must for the IBM PC. 

And what does BYTE have to say about 
all this. apart from the superb and bal
anced preview by Gregg Williams in the 
February 1984 issue? Not much. You say 
it takes two minutes to call MacWrite. and 
the July editorial by Phil Lemmons com
plains that it takes three selections to eject 
a disk. I timed my I I-year-old son. who is 
an eager Mac user. on these operations: 
50 seconds to enter a specific MacWrite 
document from the time the power is first 
turned on: 12 seconds to eject a disk start

ing from the desktop. For many operations 
in word processing and spreadsheets. the 
mouse is much faster than cursor keys 
(note the large sums of money people are 
paying to attach a mouse to existing PCs). 

Indeed. to paint the Mac a slow or in
flexible machine for the average user is 
the reverse of the truth. Yet when a Macin
tosh owner writes to ask you to join him 
in criticizing Microsoft for its copy
protection format on Mac Multiplan 
("maybe Microsoft will listen to you" ). you 
respond by attacking the Mac! Those of 
us using the superb Mac version of Multi
plan in an office setting can only grind our 
teeth in dismay and amazement when you 
refer to it as "an expensive toy" that is 
"Macuseless for business:· 

The Apple people did make one big 
mistake. for which you and many other 
reviewers have rightly chastised them: the 
original model should have had 256K 
bytes of RAM. By resisting the IBM-com
patibility bandwagon. the Mac owner 
therefore runs a risk. but I bet it's one that 
pays off. I wager that soon the Mac with 
512 K bytes will have a large supply of 
superb software. while many of the IBM 
clones and compatibles will face declin
ing sales and/or imminent bankruptcy. 

PAUL DAVENPORT 

Montreal, Quebec, Canada 

Sigh. If Macintoshes were free, we'd 
have no quarrel. Indeed, I've said before 
that if you can get one at the heavily dis
counted university price, you should think 
about that seriously. 

On the other hand, in my judgment you 
can get more bang for the buck with 
some other machine. That may not 
always be true. but I think it's true now. 

I don't know what to say about the 
Microsoft copy protection of Mu/tip/an. 
Idon't like copy protection, and/'d think 
everyone south of Oshkosh would know 
that. Alas, I don't think Microsoft is go
ing to change policies because ofme. It's 
just too easy to copy-protect Mac disks. 

As to doing French in WordStai: thank 
you, no: of course, a Mac won't help 
eithet: since French is what my parents 
spoke when they didn't want me to 
understand. 

Stay we//.-Jerry 

Dear Jerry. 
As an owner of a Macintosh. having but 

recently come to the world of the personal 
computer. I was interested in your com
ments in your August 1984 column {page 
313). 

It is difficult to understand why the 
Macintosh manual and the books I have 
read are so poorly written and so lacking 
in vital information. To make matters 
worse. the commercials for the Mac that 
I saw on TV during the Olympics actually 
dwell upon the fact that the manual is 
small compared with the competition. To 
my way of thinking. this is not an advan
tage to be advertised but a serious disad
vantage that needs immediate correction. 
One would expect that Apple would be 
making every effort to correct the matter 
instead of using it as advertising copy. 

For example. some of "the rest of us" 
are interested in how to fix a disk that has 
"bombed:· I experienced two "bombed" 
disks within the first two weeks of Macin
tosh ownership and only a chance reading 
of a magazine article gave me the answer. 

While the Macintosh does what I want 
it to do. I would still like to be provided 
with a detailed. correct. and thorough 
manual. It is irritating. when setting up sim
ple programs in BASIC. to have to work 
through feature after feature by trial and 
error. This computer has not been well 
served by its documentation. and I appre
ciated your comments. Perhaps in the near 
future. Apple will undertake a serious 
reexamination of its objectives for the 
Macintosh and make a new manual one 
of its high-priority projects. 

CHARLES S. ALLYN 

Pauma Valley. CA 

Agreed. There are a lot of "features" 
about the Macintosh that seem inspired 
more by ideology than anything else. 
-Jerry 

PERFECT WRITER 

Dear Jerry. 
I read with interest your problems in

volving indexing and other jobs using 
WRITE and WordStar. I think that you 

(continued) 
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might want to look at some of the features 
of Perfect Writer. 

I received Perfect Writer as part of a 
Kaypro package a year ago and have 
grown to like it. For example. it has index
ing already built into the basic program. 
As you write. you can include an index 
command and a reference word(s). and 
Perfect Writer automatically will make an 
alphabetized index of subjects and the 
pages on which they appear. Perfect 
Writer also will create a table of contents 
if you desire. with chapters. sections. sub
sections. and even paragraphs. Perfect 
Writer also can print automatically 
numbered footnotes on the bottom of 
each page or references listed at the end 
of the document. 

Although Perfect Writer is not compati
ble with WordStar. it can be made com
patible by judicious use of the PIP com
mand or probably by a program such as 
FILTER.COM. (Of course. a program such 
as Footnote is superfluous to Perfect 
Writer users.) Perfect Writer is not the "in" 
program these days it seems. but it does 
have some interesting features. 

ROBERT J. SCHECHTER 

Los Angeles. CA 

You're hardly the only one who likes 
Perfect Writer. which does have a number 
of features. I don't use it myself: and one 
reason it isn't the "in" program is that you 
have to know some of its idiosyncrasies 
before you're totally safe from text-losing 
blunders. 

Thanks. -Jerry 

PRINTERS 

Dear Jerry. 
Concerning your quote ''. .. one day we'll 

be able to replace both the office copier 
and the printer with one device" ("Elec
trostatic Printers:· July 1984. page 328). 
IBM has already achieved this goal with 
its 6670 (Models I and II) laser printers that 
double as convenience copiers. 

TONY PATTI 

Arlington. VA 

Yeah, IBM sure has. but to buy one 
you'll need scientific notation to write the 
price and a government subsidy to pay it. 
-Jerry 

THE SCIENTISTS STRIKE BACK 

Dear Jerry. 
Ye gods and little fishes 1 1alk about turn

ing a non problem into pandemia. APL to 
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do complex arithmetic-and data typing 
yet? What is all this talk? You are (sob!) 
beginning to sound like one of those 
(aaargh!) computer high priests. Steve 
Maas posed a valid point about the wide
spread use of complex arithmetic in 
science and engineering ("Scientific Com
puting." August 1984. page 334). For 
microcomputer users your suggestions 
had about as much practicality as propos
ing to do sums and differences on a slide 
rule. Who has. and at what price. APL for 
microcomputers? 

If a language can handle trig and log 
functions. it can be used to do complex 
arithmetic (provided it can recognize the 
difference between a character and an in
teger). Most microcomputer BAS!Cs have 
these capabilities. What you should have 
told Mr. Maas is to put together a set of 
subroutines to perform addition. subtrac
tion. inversion. and square roots of com
plex numbers in BASIC and deal with his 
inversion of a matrix of complex numbers. 

I do all this and more (e.g .. complex 
hyperbolic functions) on a Sharp PC- I 500 
hand-held computer. 1b show the simplici
ty. here are the BASIC statements for 
multiplication of complex numbers: 

REM (S + j T) • (U + j VJ 
"MULT" : WO = (S • U) - (T • VJ : 

T = (S • VJ + (T • U) 
S = WO : RETURN 

This subroutine is entered with the vari
ables S and T containing the real and 
imaginary parts of the first complex 
number. and U and V. respectively. for the 
second complex number. The product is 
returned in S and T. WO is a temporary 
variable. 

The remaining functions are similarly 
succinct and not at all difficult. APL 
indeed! 

FORREST GEHRKE 

Mountain Lakes. NJ 

Ah. well. you see I have this mad desire 
to play about with APL. and the (theo
retical) problem posed to me prompted 
me to say I'd use APL to work the prob
lem. 

Actually. like you. I'd very probably use 
BASIC. which I understand and have at 
hand. 

Thanks.-Jerry 

Dear Jerry. 
I have been using Pascal for scientific 

computing for several years. and I couldn't 
resist writing. FORTRAN was the first lan
guage that I learned (more than JO years 
ago). while I have known Pascal for only 

the past four. My scientific-computing 
needs include numerical simulation. 
statistics. and the analysis of experimen
tal data. Yet my preferred language for 
such work is Pascal. and I will use it when 
writing a new program unless I have an 
explicit reason not to. (One such reason 
is when the program must be used on 
several mainframes. Alas. not many main
frames have a very good implementation 
of Pascal; no one thinks it's suitable for 
scientific computing.) 

I did a survey of my disk directories and 
found that of 420 programs. packages. 
and library routines. literally half of them 
were written in Pascal and the other half 
in FORTRAN. I now use FORTRAN for sci
entific computing like I use BASIC-only 
when I have no other choice. 

On another note. I'd like to let you know 
of a rather horrifying experience that I 
recently had at several computer stores. 
First. I should let you know that my per
sonal computing experience is with home
brew hardware and software (including 
operating-system and language implemen
tations). and I understand the point of 
·view of a friend of mine who once said 
that it was all over when they started 
carpeting the floors of computer shops. 
After all. who would ever walk around 
such a place with bare chips in their 
hands! Anyway. I wasn't looking for any
thing too exotic-just an ordinary RS-232C 
cable with a 2 5-pin subminiature D con
nector that was male on both ends. 
Because I needed the cable in order to 
connect a terminal to a modem. the cable 
didn't even need all 2 5 pins wired (just I 
through 8 and pin 20 would do). Sound 
simple? I usually get such things from one 
of several mail-order sources. but I was in 
a hurry. 

The first three places I went to asked 
what kind of computer I wanted to con
nect to. When I told them just an ordinary 
terminal. they looked at me like I was from 
Mars. A fourth place said that they had 
heard of such cables. but the store 
manager told me-with a straight face
that it was not a standard cable and the 
industry was phasing it out! Start hoarding 
those cables now! Anyway. in a panic I 
found another shop. They said that they 
thought that they could help. The sales
man looked around for the one guy in the 
shop that knows what's in the back room. 
and lie found them in the basement. They 
even had two cables. which l wanted_ The 
only catch was that they wanted $55 
apiece for them. This was turning into a 
nightmare. I eventually gave up and went 

(continued) 
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Avis Knows 

Even TheNicest Guys Can Get Ugly 


Waiting ForA Rent ACar. 

m-~C llllll That's why we invented the - iKANIE

Avis Wizard Number. It puts 
all your renting information 


right at our fingertips so we can reserve 

a car for you in just over a minute. 


The Avis Wizard System. 

A faster way to rent a car. 


When you make a 
reservation with a Wizard 
Number, you can bypass 
car rental counters at 
major U.S. airports. 
Just go straight AVIS 

Avis jealllres 1 cars. 
Oldsmobile Cutlass Supreme. 

© 1984 Avis Rent A Car Sys/em. Inc. tlt:is* 

Inquiry 36 JANUARY 1985 • BYT E 395 



CHAOS MANOR MAIL 


back to my mail-order sources. One of 
them. lnmac. which is a premium-price. 
premium-quality place with a · superfast 
delivery time (about 18 hours for me). had 
the identical cable for about $3 5. And I 
found ribbon-cable versions for less than 
$2 5 from several sources. 

I'm not sure what circumstances could 
now drag me into a typical computer 
shop. Those people remind me of a used
car salesman I once knew. 

EVERETT CARTER 

Your Jetter is typical: Jots of people 
familiar with both FORTRAN and Pascal 
(or Modula-2) prefer the highly struc
tured languages for number crunching. 

I've had good experiences with tnmac. 
You can find stuffat lower prices. but I've 
had fast and reliable service.-Jerry 

LOOKING FOR A PASCAL 

Dear Jerry. 
I am interested in buying a Pascal for my 

Morrow MD2. but I don't think JRT is good 

enough. and Borland's 1l1rbo doesn't 
come in the right DOS. A recent Ellis Com
puting ad in BYTE included the addition 
of Nevada Pascal to its line of products. 

I sent for a catalog hoping to learn more 
about it. but I received the same catalog 
that I had before. without the Pascal. I am 
left almost totally ignorant as to what 
Nevada Pascal is like. Since you seem to 
be an expert on Pascal. why don't you do 
a review of Nevada Pascal? 

ANDY MARKEN 

Columbia City. IN 

Alas. the Ellis Nevada Pascal is /RT 
Pascal (version 3.0), or so I've been told. 
-Jerry 

TK!SOLVER 

Dear Jerry. 
I have been reading for some time of the 

Japanese fifth-generation computer and of 
nonalgorithmic languages. I thought I 
would let you know that I have been using 
such a language for a couple of months. 

It is called TK!Solver. and it 's wonderful. 
It solves problems that can be modeled 
as algebraic equations. 

About six months ago I had to design 
a three-port network with five unknown 
resistors. subject to five constraints. The 
equations were nonlinear. involving sums 
of reciprocals of the resistors. Using 
various mathematical tricks. I reduced the 
problem to three equations in three 
unknowns and then wrote a FORTRAN 
program to help evaluate the equations 
as I searched a three-dimensional space 
for an answer. I am a computer user. not 
a computer programmer. and the inevit
able bugs took their toll. I finally got my 
answer after 40 man-hours. Was it worth 
it? Yes. the payback over the life of the 
product will cover the cost. Would I have 
spent the 40 hours if I had known it would 
take that long? No. a more expensive solu
tion was available. and there were more 
important problems to solve. 

Well. about two months ago. some 
fellows down the hall bought TK!Solver 
and put it to work evaluating some 
straightforward equations and making 

IBM COPY 

PROTECTION 


A versatile systen1 that works. 

Call ALF first 

1-800-321-4668 

MultiGuard is ALF's new IBM copy protection system . It's 

reasonably priced, yet offers maximum protection and flexi
bility. Call the toll-free number above for our pamphlet on copy 
protection systems. Inside Colorado, call 234-0871. 

ALF Products • Denver, COALF 

BLANK 

DISKS 


Major Brands . Low Prices 

Call ALF first 

1-800-321-4668 


If you need 50 or more top quality disks, bulk-packed (without 
expensive labels or fancy packaging), call the toll-free number 
above for the latest price on your favorite brand. ALF copies 
thousands of disks each day-so we know which disks will 
perform best with your system! Inside Colorado call 234-0871. 

ALF Products • Denver, COALF 
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some plots. It looked interesting. and I 
looked through the manual. After two 
hours. I decided to try the three-port prob
lem on it as a test. Four hours after I 
picked up the manual. I had a solution. A 
10: I improvement. Actually. more than 
10:1 when you consider my years of FOR
TRAN experience and no experience with 
TK!Solver. 

Now I use the TK!Solver program fre
quently. I have several of my favorite ac
tive filters programmed into it. I just enter 
the desired center frequency. 0. gain. and 
capacitor values. and TK!Solver calculates 
the required resistors. 

This program is going to do to algebra 
what calculators have done to arithmetic. 
You ought to try it. 

Any complaints? A few. It does not han
dle complex numbers. (Laplace transforms 
have to wait.) The control structure lacks 
orthogonality. Some commands are in
voked by special characters. some from a 
menu. and some by typing things in 
special fields. 

I really enjoy your column. 
RoY McCAMMON 

FROM MOG-URS BULLETIN BOARD 
(818) 366-1238 

MSG #10705 ON 08/29184 AT 00:49:04 
FROM: SYSOP ( I l 
TO: ALL 
SUBJECT: THE MOG-UR BATTLE WITH PACTELIPOLICE MAY NOT BE OVER 
YET! 8 

I HAVE RECEIVED WORD THAT THE L.A. CITY ATTORNEY HAS. WITHOUT 
ANY ADVANCE WORD NOR ANY INDICATION OF REASON. INDICATED THAT HE 
INTENDS TO FILE CHARGES UNDER SECTION 502 (?).CHARLES LINDNER. MY AT
TORNEY. WAS NOTIFIED OF THIS TODAY AND WILL ATTEMPT TO FIND OUT 
WHAT IS TRANSPIRING. 

I WILL KEEP EVERYONE INFORMED AS INFORMATION BECOMES 
AVAILABLE. THE FIGHT MAY NOT BE OVER YET (UN FORTUNATELY)! 

-TOM 

END OF MSG # I 0705 FROM SYSOP (I l 

Figure I: Message from Tom Tcimpidis's bulletin board. 

Austin. TX 

I've previously reviewed TK!Solver. and 
I agree: it can do wonders for my ability 
to work algebra problems. The manuals 
leave a bit to be desired. but ifyou study 
them hard you'll figure out how to use 
the program-and it certainly works. 
-Jerry 

TOM TCIMPIDIS 

Dear Jerry. 
As a follow-up on your comments in 

September 1984 CThe RCBS Blues:· page 
368). you may be interested in this mes
sage from Tom Tcimpidis's bulletin board 
(see figure I). 

MERVIN E. FRANK 

Santa Ana. CA 

I understand that Pacific Telephone and 
the Los Angeles City Attorney held a 
meeting to which neither Tom Tcimpidis 
nor his attorney were invited; and after 
that meeting, the City Attorney changed 
his mind and decided to prosecute Tom 
because some wag had put telephone ac
cess codes on Tom's public bulletin 
board. Tom 's bulletin board can be 
reached at (818) 366-1238. 

Those interested can send funds for 
Tom's defense to Lynzie's Motherboard. 
POB 284, North Hollywood. CA 91603. 
The address of the Los Angeles City At

torney is Ira Reiner. Los Angeles City At
torney, Suite 2000, 200 North Main St.. 
Los Angeles. CA 90012. 

When I talked to Pacific Telephone of
ficials. they swore they wanted to find a 
reasonable settlement to the conflict of 
interest between the free flow of infor
mation and protecting their property 
rights: this seems an odd way to go about 
it.-Jerry 

ENCRYPTED SOFTWARE 

Dear Jerry. 
Be patient. Only a few more years of 

copy protection and software piracy re
main. Soon. microprocessors will be able 
to run encrypted software. Each processor 
will come with its own encryption key. 
When ordering software. you give the key 
over the phone to the manufacturer who 
will send you your own special version of 
the program. You can make as many 
copies as you want or copy it to a hard 
disk: it doesn't matter since you can run 
the program on only that particular pro
cessor. Of course. if you use more than 
one computer (one at home. one at the 
office) or if several computers share a 
single disk. there is still a problem. but 
software vendors will probably have a 
more liberal policy for multiple copies. 

While each processor will probably cost 
a little more. the decline in software prices 

should easily make up for that. Nor should 
the encryption affect the speed. since the 
decryption can be done in parallel with 
the execution of previous instructions. 
Since the decryption key is locked inside 
the processor. it would be almost impos
sible to decrypt the program. As a pro
grammer and a user. I'm looking forward 
to the day of secure (and affordable) 
software. 

KENNY HIRSCH 

Chapel Hill. NC 

Over my dead body! Next they'll want 
us to have our social security number 
permanently stamped into any copy of 
a book we buy, and severe penalties for 
reading someone else's book . .. 

The decline in software prices will be 
enough: we don't need schemes like this! 
-Jerry• 

USERS GROUP CORNER 

Pittsburgh Area Computer Club 
do Engineers Society of Western PA 
Wm. Penn Hotel 
530 West Penn Place 
Pittsburgh. PA 15219 

Meetings on Apple. Apple CP/M. 
Lobo Max-80. IBM PC. and other 
machines. Write for meeting schedules. 
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dBASE. JU 15 A.a.eAMATIC AND POWERFUL 
Nf:W BUSINESS PROGRAMMING LANGUAGE . 

- Bob Davies, PresidenUSBTCorporation 

AFTER A iWO- HOUR. 
HANDS-ON 5E.SSION WrTH 

dBASE. ill, 11 IS El'/~ THAT 
A'5HTON-TA1E HA5 ~DE A Sl&VIF/CANT 

ADVANCEMEN1 IN THE. TEC.HNOL06Y 
OF MIC.ROPRCX.ESSOR-BASED DBMS. 

-----~--- -Robert Dew, Vice PresidenUThe Computer Society 

RATHER 1HAN BE.IN& 
AN IMITATOR, ASHTON-TATE. 

HAS ONCE. AGAIN SHOWN ITSE..LF TO ASHlON-TATE 
BE AN INNOYA;roq. 

-Larry Heimindinger/Origin, Inc. 
HAS LISTE:NE.t> 10 

"THEIR USER5. 'THIS 
PROOUC.T Aa?Ne3'S£S EVERY 
ITEM ON MY WtSH-t.IST. 

-Mark DaVia/National Microware, Inc. 

ASHTON-TATE. 
HAS USHERE.D IN A R£NA/~C£. 

THE NEXT GeN£MTIQY OF SOFTWARE. 
IS NOW A /lEAJ.ITY. 

-Chris MacNeil/Abel Computers 

iHE NEW REPORT 
GENEAATOR IS Sf/PER TO 

USE. AND MODIFY. 
LABEL 6E.NEAATION 15 
AL5ll A NIC.E. IOUCJ-\. 

- Michael Broska/Agate Systems. Inc. 

dBASE III™ is the powerful and easy-to-use relational database management system you've been 
waiting for. You can use it without hesitation whether you're a beginner or an expert. 

The big winner in the easy-to-use vs. more powerful controversy is you. 
Ifyou want to know all about dBASE III, come to your Ashton-Tate software dealer for a free demon

stration. For more information call (800) 437-4329 ext. 232 or in Colorado call (303) 799-4900 ext. 232. 

dBASE Ill and Ashton-Tate are trademarks of /\shton-Tatc. © /\shton-Tatc 1984. All rii?hts reserved. 
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dat.Sf ID 15 BY 
FAR lHE EAS/.EST, MOST 

COST-£PF'£GTIV£ 
WAY l'O MAAA<":7E. A 
LARC:7E. DATA BA5E. 

-Robb Auspitz/McEntyre Designs 

dBASE. III 
SUC.C.ESSFULL'Y 

COMBINES l'HE. 

dBASE Ul 15 MUCH £AS/EA' 
TO OPERATE AND UNDERSTAND. 

. PR06AAMMIN& WITH IT 1.S A 8/UEZE. 
- Michael Broska/Agate Systems. Inc. 

"THE NATURAL CHOICE 
OF THE NOVIC~ USE.R 

W\lH EXPANDABLE. NE.E.DS. 
d~ III IS REALLY 
EASY TO USEI 

FEATURES OF A ~W£.'Vll.l 
MTAMSE. tV\ANAGER. Wl1H "THE. SIMPLIC.llY 

AND U5ER..-FR.\E.NDLINESS OF A FILE. l'v\ANA6E..R. 
11 !)E.1~ '"lrtE.. S1'ANOD\RO AC:7AINST WHIC..H ALL 
OTHERS WILL HAVE 10 BE COWPAIU:LJ. 

- Jerry Schnelder, Vice Presldent/WBS &Associates 

ASHTON-TATE. 
~ OBY/a/UY Ll!>TE.NED 

TO THE. END USE.RS. 

IHE. OE6Rf.E. 
Of RESPQNSIVENE.55> 

-Dave Browning, Chairman/ 
Databa se SIG. Capital PC Users Group 

WHICH ASHTON-TATE. HA5 5HOWN 
IN llS WILL/Nf,N4ZS TO l.ISTEN AND ADAPT 

TO USER. N~ SHOULD 6UAAAN'TE.E. ll A 
C.OMMITTED FOLLOWIN& IN THE. 

MIC.ROl.OMPU"TER. <.OMMUNlTY. 

dBASEIII 

Software from ASHTON ·TA1E™ 
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B·Y·T·E U.K. 

The Amstrad 

CPC 464 

The home 

computer 


in the U.K. 


BY DICK POUNTAIN 

Dick Pountain is a tecfinical author 
and software consultant living in 

Lnndon. England. He can be 
contacted clo BYTE. POB 372 . 

Hancock. NH 03449. 

I t's not easy for a U.K. citizen to write 
about home computers for an Ameri
can magazine. \\e use the term to refer 

to an altogether different object on our side 
of the Atlantic. 

In the U.S.A.. an Apple II is a home com
puter; the IBM PC in its smaller configura
tions is a home computer; the Macintosh 
is a home computer. Home computers use 
floppy disks for mass storage and perform 
useful functions like word processing and 
income tax preparation as well as playing 
games. 

In the U.K.. those computers would be 
considered rather expensive as business 
computers. let alone for home use. Home 
computers here typically cost less than 
£200 (about $2 50) and use cassette tape 
recorders for mass storage. \\e have various 
manufacturers of our own. some unheard 
of in the U.S.A.-Sinclair Spectrum. Acorn 
Electron. Orie Atmos. Memotech. Enter
prise. and Amstrad. Others. like Newbrain. 
Jupiter. Lynx. and Dragon. are already 
defunct. Even when we do have machines 
in common (the Commodore 64). I suspect 
that the vast majority of U.S. users buy the 
disk drive. while the majority of U.K. users 
have only the cassette deck. 

A philosophical question that our Sunday 
newspapers love to debate (once a month 
on average) is: what are home computers 
for? The truthful answer (though seldom the 
one given) is: to play with. The vast majori
ty of home computers are used solely for 
playing games or learning programming. 
Until disk drives become the norm rather 
than the exception. that will remain the 
case. 

The fact that "home computer" has an 
essentially different meaning in our respec
tive cultures is clearly demonstrated by the 
relative lack of success of those British 
models marketed in the U.S.A. (e.g.. the 
Timex Sinclair 2068). With higher spending 
power and expectations than their British 
equivalents. U.S. buyers aren't tempted (and 
might even be repelled) by ultralow prices. 

I'm devoting this month's column to a re
cent British home computer that promises 
to be more useful than most. My criteria for 
usefulness include a robust typewriter key
board. the ability to display the standard 
80-column by 2 4-character text screen 
(most go up to only 40 columns). a disk
drive option of reasonable capacity and 
cost. and support for a mainstream oper
ating system such as CP/M or MS-DOS. Only 
then could I recommend a home computer 
as a dual-purpose business and pleasure 
purchase. The Amstrad computer comes 
the closest yet to filling this bill. 

AMSTRAD CPC 464 
The name Amstrad is associated with 
budget hi-fi in Britain. The firm. part of the 
giant GEC group. has beaten the Japanese 
at their own game and captured a lion's 
share of our home market for low-priced 
racked systems. 

In June 1984. Amstrad entered the home 
computer market with a machine bearing 
the unsexy title CPC 464. It was designed 
wholly in Britain in conjunction with Loco
motive Software. a seasoned Z80 systems 
house. Locomotive produced a neat oper
ating system for the CPC 464; it incor
porates so many good ideas that I wish it 
had emerged four years ago when the Z80 
was still hot. 

The CPC 464 is based around a 4-MHz 
Z80A with a full 64K bytes of RAM 
(random-access read/write memory) and a 
paged ROM (read-only memory) system of 
fiendish ingenuity. The computer package 
is noteworthy for consumer-oriented fea
tures that have accrued from Amstrad's hi
fi experience. It's a "ready to go" system. 
incorporating both a video-display unit 
(VDU) and a cassette recorder in the basic 
package. 1\vo models are available. with 
either a monochrome or RGB (red-green
blue) color monitor. for £200 or £300 (about 
$250 or $375). respectively. Most color 
monitors cost £300 here. without a computer. 

(continued) 
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The color monitor uses a modified 
Amstrad television tube and the 
bandwidth is barely adequate for the 
computer's 80-column text mode. 
though it gives good saturated color 
and a steady display. The green
screen monochrome monitor is fine 
for 80-column work. 

A power supply. which is incor

porated into both monitors. drives the 
computer console. so only a single 
power cord is necessary for the whole 
system The console is the size of an 
IBM keyboard unit (though deeper) 
and has a cassette recorder built in 
at the right end. This unit is not fully 
software-operated though; like the old 
PET you must switch the Play. Record 
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and Rewind buttons by hand. The key
board is the best I've found on a 
home computer and quite adequate 
for word processing. It has a huge 
Enter key. a separate numeric pad. 
and a compass-style cursor group; the 
keys are brightly color-coded. 

Sound and color are strongly fea
tured. The CPC 464 has a total of 27 
colors. from which a palette of 16. 4. 
or 2 must be selected according to 
screen mode. The GI AY-3-8912 chip 
provides sound; it supports three 
voices (in stereo). with both tone and 
volume envelopes. The operating sys
tem allows sophisticated concurrent 
manipulation of sounds using queues 
and rendezvous. While this chip lacks 
the filters and ring modulators of 
Commodore's sound interface device 
(SID). you can easily exploit its 
capabilities through BASIC; I certain
ly can't say that about the Commo
dore 64. 

As for the CPC 464's other silicon 
content. a 684 5 controls the CRT 
(cathode-ray tube) display while an 
82 5 5 parallel peripheral interface con
trols the cassette recorder and the 
built-in Centronics printer port A 
single Ferranti custom gate array does 
everything else. Since the memory is 
in the form of a mere eight 64K-byte 
chips. the circuit board resembles an 
underpopulated suburb rather than 
the usual city center. 

The most obvious hardware omis
sion is a serial port: Amstrad will offer 
one later but only as an add-on. 

BASIC 
The most interesting feat ures of the 
CPC 464 are Locomotive's BASIC and 
the operating system. The BASIC is 
largely standard Microsoft version 5.X 
with extensions for graphics. sound. 
multitasking. and interrupts. and a 
clean implementation of streamed 1/0 
(input/output) . It ran the Sieve of 
Eratosthenes in 13 24 seconds. faster 
than a grown-up CP/M machine run
ning MS-BASIC. 

A SOUND command that takes 
seven parameters supports sound_ 
Envelopes are declared like arrays 
with the ENV (volume) and ENT 

(continued) 
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and• disk browser and •global directory• package multiple batch com -< m 
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mands• multiply usefulness of standard DOS utilities •speed backup/ 0 -I ::J 
restore of hard disk~ floppy by 30%-100% •automatically compress :::0 ;:o ,...... 
data-up to GOOK per diskette• quickly move files between hierarchical 

:A 0 ([) 
directories. Users say "No MS-DOS site can afford to be without this I} z :-< 
excellent set of utilities." 
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"7 PLUS" Utllltleaare the heart of our Dump/ ~[Qj~~'ij'~lf~ INC. CD 
~.. 

Restore-XT package. It runs with MS-DOS A HIGHEI FORM or SOFTWA1lE )> 

2.0 or greater. Costsjust$129.95. MasterCard 24000 Teleqraph Road rSOIITHF!ELD, Ml 48034 
and VISA accepted. Dealer Inquiries Invited. (313) 352·2345 •TELEX; 386581 

1976 1977 1978 1979 1980 1981 1982 1983 1984 

Jan. 52. 75 53.25 53.25 53.70 54.25 
-
Feb. 52 . 75 52.75 53 .25 53 .25 53 .70 53 .70 54 .25 
-
March 52.75 S3.25 53.70 53.70 54.25 
-

152.75 April 52.75 53.25 53.25 53.70 53.70 54.25 

May 52.00 52 . 75 52. 75 53.25 53.70 
- -

53.70 54.25 

June 52.00 52.75 52.75 53 .25 53.70 53.70 54.25 

July 52.00 52.00 52.75 52.75 53.25 53 .70 54 .25 54.25 

Aug. 52.00 52.75 52 .75 53.25 53 .70 54 .25 5425 
-
Sept. 52.75 52.75 52. 75 53.25 53.70 5425 54.25 
-
Oct. 52.75 52.75 53.2 5 53.25 53.70 54.25 5425 

Nov. 53.25 53 .25 53.70 54.25 54.25 
-
Dec. 52.75 52.75 53 .25 53.25 53.25 53 .70 54.25 54.25 

Special BYTE Guide to IBM PC's - 54.75 

Circle and send requests with payments to: 
BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

E'1Tl=back issues for safe ______ 
-

Prices include postage in the US. Please add S .50 per 
copy for Canada and Mexico; and 52.00 per copy to 
foreign countries /surface delivery) . 

D Check enclosed 
Payments from foreign countries must be made in 

US funds payable at a US bank. 

D VISA D MasterCard 

Card # 

Exp. 

Signature 

Please allow 4 weeks for domestic delivery and 12 
weeks for foreign delivery. 

NAME 

ADDRESS 
CITY 
STATE ZIP 
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Get the Proportional Printing 
Program which Really Works! 

Get type-set quality true proportional 
spaced printing from unmodified Word
Star and NewWord document files. 
PropStar prints on most daisy-wheel 
printers with ps type-wheels including 
Diablo, Qume, NEC, Brother, Juki, S-R, 
C.Itoh and many others. 

PropStar is a stand-alone program, not 
a patch to your w.p. program, it main
tains correct letter spacing, never 
crowds capitals (even on short lines), 
gives higher quality print than modi
fied WordStar. PropStar supports most 
of the common WordStar and NewWord 
print enhancements. No installation 
patching required. For CP/M-80 sys
t ems on 811 and 5-1/411 media, also for 
MS-DOS systems on 5-1/4" PC media. 
Only $ 49.95, Visa & M/C o.k. Specify 
computer and printer. Dealers wanted. 

C CIVIL 
COMPUTING 
CORPORATION 

2111 Rese.uch Or1vc Suite 1 

Livermore. California ~ ,1 '15 11 


Inquiry 56 

BIG DISCOUNTS ON . 
LITTLE BOARDS™ 
&ACCESSORIES 
o 	AMPRO LITTLE BOAAO'" -64K. Z80a CPU, CTC, 

DART. 1 parallel port 511• controller suppor ts lour 
481pi andlor 961pi drives wl CP1M 2. 2 and ZCPR3 
~&n. 	 ~ma~ 

o 	SYSTEM SUPPORT PKG-Manuals. source code 
schematics. connectors & cables . . . . . . . . . S99 

o SCSI PLUS - OMA Hard disk interface ...... $99 
o TEAC 558 DSDD 481pi 'Ii ht drive . . . . . . . $195 
• TEAC 55F DSDD 96tpi 11i hi drive . . . . . . . $239 
• 	 INTEGRAND Custom two drive cab inet with 5 amp 

power supply & power cables . . . . . . . . . . . $199 
• 	 TEAM-MATE-Cabinet for 211i hi + LITTLE 

BOARD wl all cables &supply . . . . S229 
o AMPAO SERIES 100 complete systems . SCALL 
VISA & MASTER CHARGE . Persona! Checks. 
Please allow 2 weeks. Shipped via UPS 
Prices F.O.B Prairie V1f!W. IL 
For additional information write or call: 

DISKS PLUS · 15945 West Pope Blvd _· Prairie View. IL 60069 

(312) 537-7888 

DlllCI PL•I 
01Y1 S10 N o~ S e 11< 1ieN 1CS •N C 

Inquiry 112 

Turbo + PC Tools = Programs 
Tools for Turbo PascalTM on the IBM PC 
W"U\dOw Management= menus,hetpfiles . 
• Unlimited windcws • Window overlay & recall 
• Cursor save & jump • Access all colors & chars 
• Window Compiler/Librarian manages window files 
Graphics Ora.wing = HiRe! plotting power! 
• Ellipses, polygons • Region fill and clear 

& more 
String Fonnula Evaluator = easycalculation 
• 22 functions wilh nesting and implicit 

multiplication 
• Won't bomb on overflow or division by zero 

SystemCheck and Control= max nexibility! 
•Time & date access • Get disk types & room 
• Get & set default • 1/0 information 

drive 
All this for only $39.95' ... Incredible! 

You get321K of source code on a double-sided disk 
and a 35 page manual. For single-sided drives add 
$2. Works with DOS 2.0, Turbo 2.0. 
• Please include $2 for poslage and handling ($4 if 
oulside of USA). Californians add 6%. 

Paragon Courseware 
4954 Sun Valley Road 

Del Mar, CA 92014 
(619) 481-1477 

Turbo Pascal is a trademark of Borland International 
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(tone) keywords. You can declare any 
number of envelopes because only 
the envelope number is passed to 
SOUND. which means you can swap 
envelopes easily. 

The graphics commands are unso
phisticated by today·s standards: only 
point and line drawing. with no fill or 
circle draw routines. Amstrad will 
release an extended graphics set as 
a ROM expansion. 

The multitasking and interrupt facil
ities use a nice natural syntax. similar 
to the American National Standards 
Institute (ANSI) BASIC real-time exten
sions. Four independent interval 
timers are provided. prioritized in the 
order 3. 2, I. 0. A task is set in mo
tion by calling its subroutine with 
either EVERY (repeat at stated inter
vals) or AFTER (delay for stated 
period) and a timer number. Such a 
subroutine then interrupts the main 
program at the specified times. The 
time units for specifying intervals are 
I /300th-second timer ticks. which 
allows some pretty fine-grained inter
leaving of tasks. I used listing I to 
check this function. 

Listing I uses interrupting routines 
on timers 0 and I and. at first. prints 
a string of c characters interspersed 
with an ab combination. As y in
creases and the b routine takes 
longer. the main program gets 
squeezed out (the c characters 
gradually disappear). Then the a rou
tine is smothered leaving only a 
string of bbbbbbbbbbbb. . . . If I 
change line 100 to give a the higher 
priority timer 2. then only aaaaaaaa 
... will survive this Darwinian strug
gle for processor time. This simple 
scheme of resource allocation en
sures that you can't blow up the sys
tem and that something will always 

run (even if it isn't what you intend). 
an important feature in a system 
aimed at beginners. 

When it's important that some pro
gram be allowed to terminate un
molested. you can disable software in
terrupts with the DI directive and 
reenable them later with EL The 
operating system maintains a queue 
for all interrupt routines. although 
calls that overflow the queue will be 
lost. The REMAIN keyword returns 
the current count from any of the 
timers and resets it to zero. 

1/0 is handled by streams with an 
associated windowing capability. 
There are I 0 streams recognized by 
the system. 0 to 7 for the screen. 8 for 
the printer. and 9 for the cassette. 
They don"t have to be declared. 
opened, or closed. and stream 0 to 
the screen is the default. The WIN
DOW command links a stream with a 
screen window whose corner coor
dinates are optional arguments 
(whole screen is the default). Then 
PRINT and INPUT are simply 
redirected. by specifying the stream 
number. to the desired window. You 
can also create a high-resolution 
graphics window. These ideas aren't 
new. but the syntax feels cleaner and 
easier to use than previous attempts 
I've seen. 

In short. the CPC 464"s BASIC sup
ports the available hardware to the ex
tent that PEEK and POKE become 
redundant (though people will use 
them just the same). 

OPERATING SYSTEM 

The CPC 464's operating system (OS) 
and architecture are neat. The OS sits 
in 16K-byte ROM at the bottom of 
memory while BASIC is in a l 6K-byte 
ROM at the top of memory. Both 

Listing I : Program to check out interrupt timing on the CPC 464. 

100 EVERY 10,0 GOSUB 1000 
200 EVERY 10,1 GOSUB 2000 
300 PRINT "c";:GOTO 300 
1000 FOR x=1TO100: NEXT xPRINT "a";:y =y+1 
1100 RETURN 
2000 FOR x= 1 TO y NEXT x :PRINT " b"; 
2100 RETURN 



__________________ 
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ROMs overlap the 64K bytes of RAM. 
the upper one overlapping screen 
memory. They are switched in and out 
in a most ingenious fashion . l.Dco
motive Software uses five of the Z80 
RESTART instructions to effectively 
extend the processor's instruction set. 
so that programs bring ROMs into the 
address space in a way that"s trans
parent to the user. In particular the 
RST pseudo-instructions guarantee 
that a write operation always accesses 
RAM regardless of the ROM switch 
state. If an operating-system routine 
is called. the lower ROM will be 
switched in; the operating system 
switches out the upper ROM if it 
needs to access the screen. All oper
ating-system routines restore the 
previous ROM state when they return. 
This scheme leaves you with a total 
of 43.533 bytes free for BASIC pro
grams. which is at least I OK bytes 
more than on comparable machines. 

Furthermore. you can place up to 
2 52 extra 161<-byte ROMs into the up
per ROM area. bank-switched via an 
1/0 port and a unique ROM address. 
Expansion ROMs can be one of two 
types: background or foreground. 
BASIC is a foreground program that 
could be replaced by another. such as 
FORTH or CP/M. Whichever program 
is installed at ROM address 0 will take 
over the machine at boot-up-you 
don't need to physically replace the 
on-board ROM. 

Background ROMs provide services 
to the current operating system. such 
as device drivers for new peripherals 
or extensions to the graphics routines. 
Only seven background ROMs can be 
installed. The operating-system kernel 
supports a kind of far addressing (a 
branch via 1/0 mapping to any one of 
2 52 parallel ROMs in the upper ROM 
area) that lets a program call subrou 
tines in ROM. In addition. ROM rou

tines can call subroutines in other 
ROMs. Resident system extensions 
(RSXs) behave like background ROMs 
but must be loaded into memory
they are similar to MS-DOS version 2 
configurable device drivers. For some 
applications that don't justify the cost 
of blowing a ROM. an RSX might be 
more suitable. 

The operating-system software is 
written in a highly modular fashion. 
Separate units (called packs) deal with 
the keyboard. text VDU. graphics 
VDU. cassette. and sound. while a 
kernel handles interrupts. events. and 
the ROM selection mechanism. All OS 
calls are vectored through a RAM
based jump table in proper fashion. 
so programs can be insulated against 
future firmware changes. 

The Keyboard Manager pack com
pletely defines the interface to the 
keyboard hardware. so that a program 

(continued) 

It's powerful, fast and fun! YES! Please send me a copy of METHODS for $250. 
Check_ Money Orde __Visa__ Mastercard_ 

Card # Exp. Date.____ 
For IBM PCs and compatibles with 512K 
bytes RAM using PC-DOS or MS-DOS. Name ~ 

Address_________________ _
i>iGii:~LI(, inc. City/ State/ Zip _ _ _ _____________ 
5200 West Century Boulevard 

Telephone ( Los Angeles, California 90045 (213) 645-1082 
Signature ____ _ _ __________ _ 

Smalltalk·BO Is a trademark of Xerox Corporation. MS·DOS Is a trademark of Microsoft, 

Inc. PC·DOS Is a trademark of IBM Corporation. California residents add 6% sales tax. Outside U.S.A. add $15.00 
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As fe;,tCJtt}d cm rfle co~ of B YTE Magilrinff. AJso 
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The Computer with a Split Personality 

· Transfer BASIC or Assembly Language application 
programs from RAM to 271S or 2732 EPRQM_ 

·Comes with programming & utility routines on 
EPROM. 

- Requires ZB 1/0 Expansion Board for operation. 
BCC07 Assembled & Tested . .. •r•• • •••• $145. 

Analog to Digital Converter 
· Uses Analog Devices 75S1 IC, S-channel S·bit. 

Serial Expansion Board 
· Adds additional RS-232C and opto·isolated 20 ma. 

current loop serial port to the ZS System. 
· Runs at 75 to 19,200 baud in all protocols. 
- Comes with lislings of sample serial 1/0 rou tines. 
BCCOB Assembled & Tested.... . .... $160. 

From Allen Ashley 
TRS·SD Model I, Ill, Northstar 5~" •...... 75. 
CP/M Z.Z B" . • . • .................. 150. 

band style electret microphone to assure accu· 
racy, software on diskette and a user's manual. 

The APPLE II LIS' NER board has provision for an 
SSI 263 phonetic speech synthesizer chip wit h text · 
to·speech algorithm, This addition provides all th<! 
features described for the Sweet Talker II as well 
as speech recogn ition. 
APPLEll LIS' NER 1000 with SPIOOO 
recognition/synthesis components only 
VR01 Assembled & Tested ....••..•....$189. 
VR02 Complete Kit •.•.••• • •...••...• $149. 
APPLE 11 LIS' NER 1000 with SP"oODO 
recognition/synthesis components and SSI 263 
phonemesynthesiier chip with text to speech 
algorithm. 
VROJ Assembled and Tested ....•...•.. $259. 
VR04 Complete Kit .••.... . .•..•..• . • S219. 
COMMODORE 64 LIS' NER 1000 with SP1000 
recognition/synthesis components 
VAID Assembled & Tested • • •••.•..•...$149. 
VAil Complete Kit. ...•.. •.• . • •• •••• $119. 

50-70 bps. 
· SSI 263·based Apple II compatible speech 

speech synthesis board 
- Comes with lexl·to·speech algorithm on 

disk (ODS J.J) 
· Appropriate control inputs for mapping with 

several buses 
· On-board I watt amplifier with volume control 
· Measures3" x 3%" 
· Operates on +5and+12v 
ST22SWEET TALKER II Apple II compatible 
spnch synthesiler with text·to-speech algorithm 
on disk .......•...•• • ..........•• • . $104. 

.,~~ 
,,; __.-.•J 

Give you r computer the dimension of sight. 
·Interprets, enhances and stores images. 
· 256 x 128 digital image sensor. 
- Plug·in boards for the IBM -PC, APPLE ii ore. 
· Software includes ut ilit ies for auto exposure. 

mult i-level greyscale, screen du mp and image 
enhancemen t. 

· lncludesinterfacecard, 4 foot extension cable 
camera assembly, m_anual, and software on 
diskette. 

DCOl IBM PC Assembled & Tested • ••...$299. 
OC02 IBM PC Complete Kit. ; ......••• $264. 
OCDJ APPLE II Assemllled & Tested ...• $299. 
OC04 APPLE 11 Complete Kit. . . SZ64. 

The Micro mint Son ar Fl an19i ng Ex-p eri men tu's 
Kit is an upd•ud snd h i~her lunct ionin11 nrsron of 

~~!:f~atr~~~~:,;~ ?o~~~dsif:/a~~~,~nRac~~1~~· 
System Designer's Kit . There are similar performance 
characteristics but this unil requires far less sup· 
po1t circuilry and interface hardware. 
The Tl rang ing module can func tion between 4.5 

and 6.Bv. With a 5v supply, the ranging mod ule 
1/0 is TTL compalible and can be connected 
di reclly to most compute rs with one input and 
one output bit. 

Micromint's latest 300 Baud Modem Kit is crystal 
controlled, uses the Tl TMS99532 IC, contains 
just 25 parts and requires no calibration or ad· 
justments. Use with acoustic coupler or in direct 
connect mode. 
MD04 Complete Kit as shown... . . • . . . . $60. 
MOOS Transformer for Direct Connect Mode $9_ 
AC01 Acoustic Coupler Kit.......... $20. 

MICRDMINT INC. 561 Willow Avenue. 

· Spelling ou tput mod e. 

· 7 octave music and sound effects.
+5V@ 300 ma. +/-12V@ 25 ma. · On board audio amplilier & power supply. UPS01 Assembled & Tested ........ • ..•• $35. 
 · X-On/X·Off hands haking.IBM PC is a trademark of International Business Machines Inc . UPS02 Complete Kit. ... . ........ • ..•.• 27.


CP/M-SS is a trJdemark of Oigital Research Inc. MV01 Assembled with 1K buffer •.•. ,., $349. 
ZS is a trademark of Zilog Inc. 

+5V@ 1 Amp. +12V@.5 Amp. -12V@50 ma. 
MVOZ Complete Kit with lK buffer ..... S2S9. 

UPS04 Complete Kit. •.............•... 50. 
UPSDJ Assembled & Tested •. ........ •••• 60. 


Add $15.00 for JK buffer option.
Inquiry 234 

TERM-MITE ST 
SMART TERMINAL BO ARO 

TERM ·MITE i sa completely self.contained video 
display con troller . 

All you need to build a Smar! Video Terminal equiva· 
lent to the types advertised for SIOOO or more is a 
Term-Mite ST circuit board. scanned or parallel key
board. video monitor and power supply . 

· Uses brand new Nat'I Semi NS405 Terminal 
Processor. 


- 24 lines by 80 characters, 25th reverse -video 

status. 

- Upper & lowercase. line (block) graphics. 
· Se!ectablt dala rate, parity & display options. 
- Reverse video, half intensity, double height & 

width, underline, blinking and/or blank character. 
Separate sync or composile video outpul. Self Test. 

- Use it as an IBM PC look alike that directly boots 
PC OOS 2.0 and accepts all expansion boards 
designed tor the IBM PC. 

- Use it as a powerful SOSS single board computer 
for all your OEM applications. Just add serial ler
minal. disk drive and power supply. Oirectly boots 
CP/M·B6. 

Buy the MPX-16 in the form that best meets your 
needsorbudget.Asabareboard,asawavesoldered 
board that contains all componenls less ICs, as an 
assembled and tested circuit board or as a complete 
system. 

. Directly boots PC DOS 2.0 and CP/M-S6. 
- Most IBM PC software executes with no 

modifications. 

- ISM PC bus compatible +9 expansion slots. 

· Intel SOSS 16·bit microprocessor. 

- Optional Intel SOS7 math cocprocessor. 

- 256K byles on board memory. 

- Up to one megabyte of system memory. 

·Up to 64K by1es of system ROM/EPROM. 

- 2 RS ·232C Serial & 3 Parallel 110 ports. 

·Disk controller for 5%" or S" drives. 

· Sixteen levels of vectored interrupts. 


MPX-16 Circuit Board Assembled 
w/64K RAM .•. • .•.....•..•..•... $1,ZOO. 

OEM 1DO quantity price ............... S40. 
MPX-16 Circuit Bnard Assembled 
w/Z56K RAM •.•.....••••...••.... 1.400. 

MPX-16 Semi-Kit (wave soldered circuit 
board w/all components) less I Cs •...••. 595. 

Complete Kit of ICs wf256K RAM ....... 595. 
MPX -16 Unpopulated (bare) PC Board ...• JOO. 
CP/M-86 Operating System+ Manuals ... • . BO. 
MPX-16 Switching Power Supply ....•... 300. 
MPX-16Technical Reference Manual ...... 50. 
MPX-16 Metal Enclosure with Fan •....•• 225. 
Tandon TM 100-2 Double Sided/Density 

Drive . . •.....••••.•.•••.......... . 300. 
IBM/PC Keyboard Interface Adapter ... . . 100. 

51;pp;ngandhand/ing additional on MPX-16 orders. 

The Micromint Collection 
ZB COMPUTER SYSTEM 

- . 

The ZS Basic 
System Controller 
is an updated version 
of our popular BCCOI. The price has been reduced 
and features added. The entire computer is 4'" by 4%" 
and includes a tiny BASIC inlerpreter, up to SK byles 
of RAM and EPROM, one RS·232C serial port with 
switchable baud rates and two parallel ports. BASIC 
or machine language programming is accomplished 
simply by connecting a CRT terminal. Programs can 
be transferred to 2732 EPROMs with an optional 
EPROM programmer for auto start applications. Addi 
tional ZS peripheral boards include memory expan
sion, serial and parallel 1/0, real time clock, an A/0 
Converter and an EPROM programmer. 
· Uses Zilog ZB single chip microprocessor. 
·Data and address buses available for complete 

peripheral expansion 
· Can be battery operated. 
·Cross assemblers for various computers. New 
BCC11 Assembled & Tested .••..•.•••.• $149. Low Price 

- Adds process control capability to the ZB svstem 
· Over 1,000 conversions per channel per second. 
- Monitors S analog signals in one of two 1Ov Ranges. 
BCC13 Assembled & Tested ...••...... $140. 

Five Slot Mother Board 

- Expand your ZB BASIC System with minimum 
effort. 

- Contains five slots complete w/44 pin connectors. 
MB02 Assembled & Tested .....•. . .... .SS9. 

Triple Voltage Power Supplies 

SPEECH PRODUCTS 

The LIS' NER 1000 provides voice input capability 
for your computer. The unit functi ons in the same 
manner as your keyboard, serving as a data entry 
device fo r application programs or the normal op 
eration of the computer. 

The US' NER 1000 recognition system works 
by analyzing human speech and extracting the 
most important features. These impressions of 
words are compacted into "templates" which 
can be stored and later compared to someone 
talking to the recognition unit. The LIS ' NER 
1000 supports a S4 word vocabulary in speaker 
dependent, discrete utterance mode. The rec· 
ognition accuracy is greater than 9S%. Each 
unit comes with a professional qualily head· 

SWEET TALKER II, a 3rd generation speech 
synthesizer, is based on the SSI 263. SWEET 
TALKER II directly drives a speaker to provide 
music, sound ellects and continuous speech of 
unlimited vocabulary at data rates as low as 

Microvox is a professional voice quality texl· to 

speech synlhesizerthat is easily interfaced to 

any computer, modem, RS-232C serial or parallel 

output device and provides speech of unbelievable 

clarity. 

· Unlimited vocabulary. 

· 64 programmable inllect ion levels. 

· SK text· to·speech algorithm. 

- Full ASCII character set recognition and echo. 

- AS232C and parallel input. 
· 1000 Character buffer, 3000 optional. 

· Adjustable baud rates (75 ·9SOOJ. 


The SC-OJA Speech Synthesizer is a completely self · 
contained solid state device that phonetically syn· 
thesizes continuous speech of unlimited vocabulary. 
SC01A Quantity 1·99 •.•••....•..•...• S32. 

100+... . ....S24. 
1000+ ................ call 

The Silicon SystemsSSI 26JSpeech Synthesizer 
Chip is a third generation speech synthesizer chip 
that produces even more intelligible speech than 
did older devices. The SSI 263 has improved into 
nation, inflection and filtration. 
SSI 263 Ouantity 1·9... . ......$42.ea. 

10-99 .............SJ4. ea. 
100 .... . ... . ....• SJO. ea. 

The Micromint is stocking thousands of SP1000 
voice recognition chips. Call us for a quote. 

The Sonar Ranging Experimenter's Kit includes 
one SN28S27 ranging module, one Polaroid 50 
KHz electrostatic transducer, and user's manual 
with data sheets. 
TI01 Sonar Ranging Eicperimenters Kit. .. $60. 

Cedarhurst. NY 11516 
To Order: Call Toll F1ee 1-800-645-3479 
For Information Call: 1-516-374-6793 
Call: Monday-Fn·day, 9-5 PM 

Uses th., ntw. high 
ptrfo rman~e SP1 000 
voict rl!Cogni1ion ch ip, 
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can alter attributes such as which keys 
repeat and their repeat speed. Joy
sticks are scanned as part of the key
board. You can program up to 3 2 keys 
(except Escape) to produce user
defined strings or to generate any of 
the 2 5 5 (full 8-bit) characters. The 
Escape key is given special treatment 
pressing it once suspends execution 
and a second Escape causes a break
out from the program. while any other 
keypress resumes execution. This 
global-friendly behavior should be a 
function of all operating systems. but 
usually it's left to individual applica
tions and so is inconsistent. 

The VDU is handled by two packs 
for text and graphics. which are coor
dinated by a third layer. the Screen 
Manager. All screen output on the 
CPC 464 is fully bit-mapped (maxi
mum resolution: 640 by 200 pixels). 
Text and pixel graphics use the same 
!6K-byte buffer. The standard charac

ter matrixes are stored in ROM but 
the user can. as on the Commodore 
64. download them into RAM and re
define them. 

A special mode of character output 
called "transparent print" permits 
superimposing a character shape on 
the current screen contents (i.e.. the 
cell background is transparent). so 
graphics can be annotated with text 
without making holes in the lines. 

The CPC 464 supports three screen 
modes corresponding to 20. 40. and 
80 columns. and the graphics pack is 
cleverly designed so that the plotting 
coordinates remain the same in all 
modes. A picture will remain the same 
size but will have coarser lines as the 
modes change. The cost of this 
scheme is that the screen memory 
map has a nasty. interleaved structure 
that complicates attempts to bypass 
the operating system and poke 
straight into it. On the other hand. the 

OS offers four graphics write modes 
(replace, and, or, xor) that allow a 
combination of the new pixel color 
with the current color so you can have 
tricky bit-plane effects if you stay 
legal. 

The Sound Manager is complicated; 
suffice it to say that it maintains a 
separate sound queue for each of the 
three channels. and these are pro
cessed concurrently. When a tune re
quires synchronization. you can force 
a rendezvous between any or all of 
the queues. You can also cause a 
channel to hold until explicitly re
leased. 

The kernel is based around an event 
handler that is driven by a regular 
timer interrupt synchronized to the 
VDU frame flyback. Elapsed-time 
measurement for the BASIC multitask
ing is provided by a separate counter 
that counts these timer interrupts and 

(continued) 

2 YEAR WARRANTY ON CARD 

Suggested retail price 51095 

•945 SPECIAL 
SALE PRICE 

Ellplres N"""'mber 310, 1984 

100% refiJndable within 30 days. 

For ISM PC* & compatibles. 2 
Years Warranty on disk drive and 
controller card. 

• 	 Half-height drive w ith 

controller card 


• 	 Low error rate 
• 	 Low power 
• 	 High performance and 


reliability 

• 	 Easy installation 

20 llllbyte for 1 1,495. 

TO ORDER SEND CHECK OR 
MONEY ORDER TO: 

Linde Technology. Inc. 
8820 S. Sepulveda Blvd .• 
Suite 204 
Los Angeles, CA 90045 

OR CALL TOLL FREE: 
I 	(800) 227-2400 ext. 974 

In California call 

I (800) 772-2666 ext. 974 

Visa and MasterCard accepted. 

Califbrnia 1esidents add 6 ?h % sales tax. 

For dealer Inquiry Md more 

lnfonMt'- call: (21311 215-MM 

*IBM is a re!Jstered trademark of International 
Busl~• Machines Corp. 

AND DRIVE 

1-v:::e-;d-:,;.=::;---
lnformatlon on: 
D 10 Mbyte Disk Drive 

D 20 Mbyte Disk Drive 


Linde Technology. Inc. 
8820 S. Sepulveda Blvd .. Suite 204 

Los Angeles. CA 90045 


ADDRESS _______ ___ 
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SOLO IN BOXES OF TEN ONLY 

tremendous selection of software 
books, accessories and supplies 

UP TO 50% OFF! 

__SOFTWAREFORIBMPC __ 

dBASElll . .... . .. 415.00 MULTIMATE . ... 270.00 
FRAMEWORK . . ... 430.00 SYMPHONY . . .. 449.00 
HOME ACCT. PLUS . . 85.00 W.S. PRO PAC .. 285.00 

• w/ULTRAFILE .1 69.00 ULTRAFILE .. .. . 115.00 

Mlnlmumsh1p pln g•n dh1ndllngS2.00. C1lll11m!••Hld• n!S 1dd l "/o Ul11 l1> . 
P11e.. 1ubae11o el11"gewllho ut"o11 e t . Wri!• lo1 0ur f1 .. c• 1&l119. 

AOC data products 
P. 0.80 X 18720, SAN OIEOO, CALIFORNIA 921 18 

619-283-5488 ~ 800-854-1555 

lnquir.y 6 

ANALOG 1/0 CAPABILITY 
FOR 

HP 150 

• 16 CHANNEL A/D SINGLE ENDED 

• 8 CH ANNEL A/D DIFFERENTIAL 

• 2 CHANNEL D/A 

• I 2 BI T RESOLUTION 

- DISPLAY I TO 4 CHANNELS OF DATA 
ON SCREEN IN REAL TIME. 

· BOARD MOUNTS IN ACC. SLOT OF HP 
150. 

· COMPLETE LOW COST SOFTWARE 
HANDLER AND EXAMPLE PROGRAMS 
AVAILABLE. 

$995 QTY 1-5 

CLINICAL MICROSYSTEMS, INC 

Bo x 1055 

Melbourne, Florida 32936 


(305) 723-5475 

Inquiry 57 

DUST 

COVERS 


For Personal Computers and Small 
Business Systems, Peripherals, Game 
Units - Protective, Long-Lasting Vinyl 
Resists Both Dust and Liquids. 

- CHOICE OF COLORS-
Amdek Franklin Ace 
Apple IBM 
Atari Kaypro 
BMC Okidata 
Columbia Rana Systems 
Commodore Star Micronics 
Corona Televideo 
Eagle Texas Instruments 
Epson PLUS OTHERS 

GROUP/VOLUME DISCOUNTS AVAILABLE 

FOR FREE BROCHURE WRITE: 

ENCHANTED FOREST 


P.O. Box5261, Newport Beach, CA 92662 
(118 Onyx) 

Dealer Inquiries Invited 
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The CPC 464 was 
designed to be used 
for serious work 
as well as for 

game playing. 

then triggers an event. This avoids the 
heavy overhead of triggering a timer 
event every tick. 

All the foregoing is documented in 
an impressive programmers technical 
manual that is clear. intelligent. and 
comprehensive (more so than those 
for many supposedly professional 
operating systems). 

CP/M 
As I write this column. Amstrad is a 
few weeks from releasing a disk drive 
for the CPC 464 based on the Hitachi 
3-inch floppy disk. giving I80K bytes 
per side in "flip-over" two-sided 
operation. 'l\vo drives can be sup
ported by the same interface and 
cable. At £199.95. the drive is cheaper 
than the notorious Commodore I 5 4 I. 

Amstrad will supply CP/M free with 
the drive. A foreground ROM in the 
drive contains a special BIOS (basic 
input/output system) that actually 
works through the Amstrad OS ROM 
routines. When you boot a disk. the 
BDOS (basic disk operating system) 
and CCP (console command pro
cessor} will load into memory from 
disk as usual. You can also use the 
disk from Amstrad BASIC via a 
stream. and the file format will be the 
same as CP/M's to avoid introducing 
two different disk formats. 

Although the CPC 464 will be the 
cheapest CP/M system available by a 
comfortable margin (just £400 or 
about $500 for a single-disk. mono
chrome system). it has limitations. 
CP/M was not designed to cope with 
the memory-mapped video of typical 
home computers. but for systems with 
a serial terminal. Because the CPC 
464 has its screen buffer fixed in the 

upper I 6K bytes of memory. it can 
support only a 43.5K-byte CP/M sys
tem. which leaves a transient program 
area (TPA) of some 36K bytes. Some 
CP/M software (including standard 
WordStar) needs more space. How
ever. since 48K-byte CP/M systems 
were quite common until recently. a 
lot of older packages should work. 

OVERVIEW 
The technical problem posed to de
signers of low-cost home computers 
is: how can you support the color 
graphics. complex sound capabilities. 
acceptable speed. and adequate 
working store that the market 
demands. by using a cheap 8-bit pro
cessor with only a 64K-byte address 
space? The most obvious solution is 
not to try. but to use a I 6-bit pro
cessor. The prices of I 6-bit com
ponents and the relative lack of 
design and programming experience 
for them have delayed this natural 
step. although the picture will change 
drastically if Commodore drops the 
launch price of the Amiga to the 
rumored level. 

The Amstrad approach might be 
the best compromise I've seen so far. 
providing fast (for an interpreter) and 
usable BASIC with more than average 
free workspace. The ROM paging sys
tem allows virtually unlimited expan
sion or reconfiguration of the firm
ware. Its closest competitors are the 
Commodore 64 and the proposed 
machines based on Microsoft's MSX 
standard. The operating firmware and 
BASIC are better thought out than the 
ad hoc jumble supplied by Commo
dore. while MSX is likely to be slower 
and offer less free workspace. On the 
other hand. both competitors offer 
sprites. and MSX has more powerful 
graphics commands (including a 
graphics macro language). The 
Amstrad compromise allows for the 
possibility that the CPC 464 will be 
used for serious work as well as game 
playing. although time will tell 
whether the marketplace agrees. 

Heeding the dismal experiences of 
other U.K. manufacturers. Amstrad 
has no plans at present to launch the 
CPC 464 in the U.S.A. • 



Circuit-Board-Design

Without the Tedium 


smARTWORKTM lets the design 
engineer create and revise 

printed-circuit-board artwork 
on the IBM Personal Computer. 

Forget tape. Forget ruling. 
Forget waiting for a technician, 
draftsman, or the CAD depart
ment to get to your project. 
smARTWORK™ software turns 
your IBM Personal Computer 
into a professional, high-quality 
drafting tool. It gives you 
complete control over your 
circuit-board artwork-from 
start to finish. 

Oisp\ay modes include 
black 

color. 

What makes smARTWORK™ 
so smart is that it understands 
electrical connections. Con
ductor spacing is always cor
rect, lines don't become too 
narrow, and connecting lines 
do not intersect other con
ductors. smARTWORK™can 
automatically find and draw 
the shortest route between two 
conductors. Or you can specify 
the route. 

smARTWORK™ is the only low
cost printed-circuit-board 

artwork editor with all these 
important advantages: 

D Complete interactive control 
over placement and routing 

D Quick correction and revision 

D Production-quality 2X artwork 
from pen-and-ink plotter 

D Prototype-quality 2X artwork 
from dot-matrix printer 

D Easy to learn and operate, 
yet capable of sophisticated 
layouts 

D Single-sided and double
sided printed-circuit boards 
up to 10 x 16 inches 

D Multicolor or black-and
white display 

D 32 user selectable color 
combinations; coincident 

- - 'its can be displayed 
in contrasting 

~111!11!1~ colors. 

1w1ce sca1e 
hardcopy of your 
artwork is produced using 
the Epson dot-matrix printers or the 
Houston Instrument DMP-41 pen
and-ink plotter. Quick 1 X check p lot 
is also available from Epson printers. 

Dual-layer color display of a 'Z' by 4" 
section of a 10" by 16" circuit board 

The Smart Buy 

At $895, smARTWORK™ is an 
exceptional value, particularly 
when compared to conven
tional engineering workstation 
costs. 

Call or write us for more 
information on smARTWORK~"' 
We'll be glad to tell you how 
smARTWORK™ helps us design 
our own circuit boards and 
what it can do for your business. 

Send a purchase order. or 
major credit card number. 
and smARTWORK™ can be 
working for you next week. 

System Requirements 

D IBM PC or XTwith 192K RAM 2 disk 
drives and DOS Version 2.0 

D IBM Color/Graphics Adapter with 
RGB color or b&w monitor 

D Epson MX-80/MX-100 or FX-80/ 
FX-100 dot-matrix printer 

D Houston Instrument DMP-41 
pen-and-ink plotter (optional) 

D Microsoft Mouse (optional) 

"smARTWORK" and "Wintek" are trademarks 
of Wintek Corporation. 

WINTEK CORPORATION, 1801 South St., Lafayette, IN 47904-2993, Phone: (317) 742-8428, Telex: 70-9079 (WINTEK CORP UD) 
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the 

INTRODUCING 

Interlace Technologies' Modula-2 

Software Development System 


The computer press is hailing Modula-2 as "the next 
standard in programming languages." Modula-2 
combines the strengths of Pascal with the features 

And if you leave an undefined variable or data type, 
the editor detects the mistake and gives you the option 
of on-line "help" to correct it. No other programming 
text editor offers you so much innovation at any price. 

How to tum "wait time" 
into "work time" 

_ 

that made C so popular, like independent 
compilation and direct hardware control. 

But until today, no company offered a 
Modula-2 system that made the development
of software fast, easy and efficient. Now, 
though, there's a new tool at your disposal. 

The fast, powerful tool 
for programmers 

The breakthrough is here: Interface Technologies' 
new Modula-2 Software Development System for 
the IBM® PC, XT, AT and compatible 
computers to give programmers the same 
quantum leap in productivity spreadsheets 
and word processors gave to end-users. It 
can reduce monotonous wait time, will 
dramatically increase speed, help stop 
thoughtless mistakes, and free you to become more 
creative in virtually all of your programming efforts. 

How to speed input and 
eliminate 30o/o of errors 

Thirty percent of programming mistakes are syntax 
errors and simple typos in the program structure. Our 
"syntax-directed" Modula-2 editor does away with 
these time-consuming headaches once and for all. 

It speeds input by 
cutting manual typing 
as much as 90%, letting 
you enter statements 
with a single keystroke. 
For example, if you type 
a capital "I" to begin a 

line, the editor completes 
logical "IF THEN" 

statement automatically, so 
you can concentrate on what you 

Enter complete statements want to program, rather than con-
with one keystroke. centrate on what you're typing. 

The editor locks out errors, finishing statements and 
procedures in perfect accord with the standardized 
rules of Modula-2. It also indents and formats your 
text automatically, making programs easy to read and 
maintain, an important feature on big projects. 

RUN 

It not only has a faster compiler, it also 
saves time by compiling while you edit. 

Our compiler turns 
wait time to work time 
with a new innovation 
that lets you compile 
in the "background." 

.-----------------------~.... 
•"••E•D•IT1111]r,:;ruiiDiiiC1 
----'....., COMPILE?.___llP"! RUN1
 

With background 

· 1 he vast majority ot 
Jrogramming time is 
;pent waiting, and the 
Jiggest slowdown is most 
Jften with compilers. 

compilation, your program is automatically compiled 
into object code line by line as you work, every minute 
you spend writing or editing a Modula-2 program! 

When you're finished editing, all that's left for the 
compiler is a quick mopping up job that generates 
optimized native code in a single pass. 

How quick is "quick"? 
Thanks to background compilation and the fact that 

the compiler itself is so fast, Interface Technologies' 
compiler turns 100 lines of typical Modula-2 text 
into optimized machine code in under five seconds. 

Plus the Interface compiler produces compact code 
with execution speed superior to that produced by any 
other Modula-2 compiler on the market. 

How to do two things at once 
Along with the background compiler and syntax

directed editor, which can save you hours every day and 
make you more productive, Interface Technologies' 
Software Development System gives your monitor 
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windows so you can refer to one file while you edit 
another simultaneously, saving you even 
more time. 

Concurrent editing of two 
or more files is especially use
ful when doing programming 
work that's intended for 
separate compilation, and 
Interface Technologies has 
the only Modula-2 system 
on the market that provides ......,.................:...L 
you with this helpful benefit 
for developing software. Work with multiple files 

faster, easier in windows. 

How preprogrammed modules 
speed development 

One of the advantages of Modula-2 is that it lets you 
build large, reliable programs quickly, by linking 
together many smaller "building-block" modules. 

The development system's toolkit of precompiled 
program modules includes the standard Modula-2 
library, and adds exclusive link-and-rull' modules for 
direct calls to the operating system, sound, and color 

lnOut 
_,__........;;;;:::::::.:::--

':::::5o.....--

....,.,gi~~ The Modula-2 development system 's toolkit of 

graphics support. 
Plus you get low
cost updates from 

the Interface 
Technologies 
fast- growing 

library of new 
programming modules. 

ready-made modulesturnsbig programs into smaller projects. 

Increase productivity for $249 
Interface Technologies' Software Development 

System is fast, powerful and unlimited. It works so well 
that it's the same tool Interface Technologies is using to 
write business and consumer applications in Modula-2. 

For $249, you get the syntax-directed editor and 
compiler, linker, module library and tutorial that will 
have even modestly experienced programmers writing 
in Modula-2 in days . And you have full rights to your 
work; there's no license fee for programs you develop 
with the Interface Technologies system. 

You can use it on any IBM ® PC, XT, AT or 
compatible computer with two double-sided, double
density floppy drives and 320K RAM diskette. 

You get a thoroughly indexed, comprehensive user's 
manual and free telephone support from Interface 
Technologies. But the most important thing you get is 
the future, and the programming language ofthe future 
is Modula-2, and now it's easier than ever. 

For more information, or to order the Modula-2 
Software Development System, call 1-800-922-9049 
today. In Texas, call (713) 523-8422. 

You can also order or 
request further in--~ 
formation by 
mail. Just fill 
out the cou
pon below 
and send it 
in. Act today 
and receive 
your system 
soon. 

r - - - - - - - - - - - - ,.~ 
NAME lu~ 
ADDRESS~~~~~~~~~~~~~~ 

CITY STATE __ ZIP u 
PHONE . .ce~·_ 
PLEASE CHECK ONE: 

DAMERICAN EXPRESS DVISA DMASTERCARD . ~ 

D CHECK ENCLOSED ~ 

CHARGE ACCOUNT NUMBER U 

OOOOODDDDOOOODDDDDDO I~ 

EXPIRATION DATE SIGNATURE lj 
PLEASE SEND ME __COPIES @$249 EACH I" 

INTERFACE TECHNOLOGIES CORPORATION .~ 
3336 RICHMOND. SUITE 200, HOUSTON, TX 77098 I [ 

Texas residents, add 6. 125% Sales Tax . BT/2 ~ 
1-~~~~~~~~~~~~----- ~1 

INTERFACE TECHNOLOGIES I 
I 
I 

1 !Ml(Q)IDl!J~..~ SOFTWARE I 
1

LD~~~M_!l!_T~.!! __ .J 

Inquiry 180 



This October, 1983 ad 


pulled ~391 

sales leads. 


On page 't89. 

This is not an exception. In the same 

issue on page 409, WYSE Technology's ad 
generated 1,792 inquiries and the Pro
metheus ad - way back on page 
495 - garnered 1,588. 

Advertisers in BYTE receive an average 
of over 1,000 inquiries per page of advertis
ing, an average of 1,300 for full-page or 
larger ads. And not just in special, front-of
the-book positions, but all through the 
pages of BYTE.

• 'TlIJ

Why? Because more than 400,000 high
tech computer sophisticates pay to read 
BYTE - cover to cover every month- for the 
microcomputer information they want and 
need. They'll send advertisers over 6 million 
ad inquiries this year, and over a half a 
million BYTE readers will buy products 
from ads they've seen in BYTE . 

Including yours. 

Talk to us - we're the people who wrote 
the book on microcomputer marketing. Just 
call Pete Huestis, Advertising Sales 

Manager, at (603) 924-9281 . 

.., THE INTERNATIONAL STANDARD 
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Conducted by Steve Ciarcia 
MORE 1/0 

Dear Steve. 
I would like to embark on my first hard

ware project by building a home-control 
system constructed around a Z80-based 
Heathkit H-89 CP/M computer. My prob
lem is the 1/0 interface. My computer has 
only two available 1/0 slots. I need more. 
so I want to build a board that fits into the 
processor socket and runs all the signal 
lines into a ribbon cable that connects to 
new 1/0 slots. This board will also contain 
the processor IC. I will have to bypass the 
1/0-mapping ROM in the computer to 
enable the new 1/0 slots. What do you 
think. Steve? 

CHARLES M. FINGERMAN 

Toms River. NJ 

My April article will address most of 
your questions on 1/0 for a home-security 
system. The system will use a 
microprocessor that sends its control 
signals through the power lines to various 
BSR modules but has closed-loop input 
and output lines in addition. While my 
unit is built around a Motorola 6800 
microprocessor: the techniques and soft
ware should be applicable to your Z80 
system. 

You may want to consider my unit for 
your control applications and merely use 
your H-89 to remotely communicate with 
my home-control system. 'fying up an en
tire Z80-based CPIM system for home 
control is a bit ofoverkill. A small. dedi
cated controller is more practical.-Steve 

TERM-MITE AND COWR 
TELEVISION 

Dear Steve. 
I want to build the 1erm-Mite smart ter

minal that you described in the January 
and February 1984 issues of BYTE. Can 
you tell me how to connect the composite 
video output of the 'Ierm-Mite to a color 
television? 

ROBERT E. SCOTT 

Lawrenceville. GA 

The composite video output of the 
Term-Mite is similar to the composite out
put of any computer and will directly 

drive a video monitor: To drive a color 
or black-and-white television, this com
posite video signal must be superim
posed on a radio-frequency signal so that 
the television can receive it. The device 
to do this. an RF modulator: is available 
at almost any computer or electronics 
store. 

Simply connect the video out put of the 
Term-Mite into the RF modulator. con
nect the modulator output to your televi• 
sion antenna terminals. and apply power 
to all units. Tl.1rn the channel selector to 
the channel for which the modulator is 
designed and adjust the fine-tuning con
trol as required-Steve 

SIMPLE CWCK NOT 
So SIMPLE 

Dear Steve. 
In your May 1982 article you highlighted 

the then-new MM58167A clock chip and 
its companion. the MM58174A. I wired the 
MM58174A to my Apple II to use the chip 
as a simple clock. Though I did so exact
ly as shown in National Semiconductor's 
data sheet. one problem has always re
mained: the interrupt output refuses to 
work as it's supposed to. I followed the 
interrupt-setting procedure but could get 
no more than a single immediate pulse or 
a change of state. As you may know. the 
interrupt is supposed to be programmable 
for three different intervals. single or 
repeated. Do you have any idea what I can 
do to resolve the problem? 

LANCE WALLEY 

carmichael. CA 

A rather subtle problem exists with the 
MM58174A real-time-clock chip. It is 
relatively slow when compared to a 
typical microprocessor clock cycle. with 
access times on the order of I microsec
ond. An interrupt pin is available to in
troduce wait states for the read and write 
cycles of the microprocessor to offset this 
timing difference. This is fine for an 8080 
system that supports such wait states but 
cannot be directly implemented on your 
Apple II since the Ready input of the 
6502 is available only during a read cycle. 

One solution would be to drive the 
MM58174A chip through a PIA or VIA 

chip such as a 6520 or 6522. One port 
can be used to latch the address of the 
desired clock registers. and the other 
used to write data on a subsequent cycle. 
-Steve 

TRUMP CARD HARMONY 

Dear Steve. 
Will the Trump Card (May and June 

1984) memory interface with other cards 
in the computer? Also. can I use it as RAM 
in addition to other RAM boards in the 
system? 

CHIP ONEAL 

Orlando. FL 

The n·ump Card memory is totally in
dependent of the memory in the host 
computer and does not take up any 
space in the host memory map. The 
other memory boards in the system will 
operate the same as they did before the 
Trump Card was installed. The memory 
on the Trump Card can be used as an in
dependent spooler and RAM disk for the 
host system when not being used to run 
any of the Trump Card languages. In this 
mode. the Trump Card memory acts like 
an extra 512K bytes of memory added 
to your system.-Steve 

A MISTAKE? 

Dear Steve. 
I really enjoyed your BYTE articles on 

the 1\'ump Card. and I intend to implement 
it in ·part or whole some day. I may not 
fully understand the circuit. but there are 
a couple of anomalies I want to ask about 
and some ideas that I would like to hear 
your reaction to. 

The INH line of the Z8581 clock IC is tied 
to ground on the Trump Card circuit The 
Z8581 data sheet indicates that this should 
make the ADD I and ADD2 lines inactive. 
Yet. you have logic feeding AUUL. Is 
something drawn wrong. or am I misinter
preting something? 

The 6116 buffer is normally a 2K by 8-bit 
RAM. but the Trump Card appears to use 
only 2 56 bytes of it. since only eight of 
the address lines are fed from the 
counters. I suppose that's enough. but it 

(conlinued) 
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seems a waste. Would there be any advan
tage to adding another 74LS393 or similar 
(maybe single 4-bit) counter to supply the 
other three address lines? I realize the 
software on both sides would have to be 
changed to make use of the larger buffer 
size. 

Your software and documentation offer 
sounds almost too good to be true. Is the 
host (IBM PCJ software locked into the IBM 
or the 8088? The reason I ask is that I 
would really like to implement a Trump 
Card and use the software package you 
are offering. but my present system is a 
Heath H-8 with an 8080 processor. I may 
someday change to a Z80. but I don't ex
pect to go to an 8088. I can't justify an 
8088-based system. IBM or otherwise. 
since my current system does what I need 
as it is. 

So why implement the Trump Card? I 
guess I've got solder in my blood and a 
hacker's spirit of adventure. (I also prefer 
programming in solder and wire.) Anyway. 
since I do my software hacking in C (most
ly! or assembly language. I don't see any 
problem making the Trump Card work 
with my 8-bit CP/M system. assuming that 
the source for the host code is available 
(hopefully. part of your offer) As a mat
ter of fact. I like C so much that the C com
piler part of your software offer is the 
most important part to me. The Z80 
emulator sounds interesting. though. Does 
it emulate any specific operating-system 
calls (BOOS or BIOS). or does the applica
tion software have to know that it's talk
ing to another processor through the FIFO 
buffer? If I can plug a Trump Card into my 
CP/M-80 system. I won't have to even con
sider getting an 8088 or other 16-bit pro
cessor. will I? With TBASIC pnd Z8000 C. 
and Pascal on the way. what more could 
I want? 

DWAIN HENDERSON . 

Florida. NY 

Yes. something is wrong! The four pins 
on the Z8581 clock chip numbered 4. 8. 
9. and /0 are mislabeled but wired cor
rectly. They should be labeled as follows: 

Pin 4 /NH HI 
Pin 8 CO N/C 
Pin 9 Cl N/C 
Pin 10 ~11<1 LOW 

This arrangement allows ZCLK to be 
stretched by one period when AVVJ<L is 
low to account for the slower PROM 
memory. 

Again. ya; are correct about the Trump 
Card using only the first 2 56 bytes of the 
2K-byte 6116 buffet: A smaller static RAM 
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couldhave been used in this case. but the 
low cost and availability of the byte-wide 
6116 outweigh any advantage of using 
the smaller RAM. There is no advantage 
in board space with the smaller RAM 
since the available 256-byte RAM chips 
are 4 bits wide. and two chips would have 
been required for the buffer. 

You can add an additional 74LS393 
and use more of the 6116. but since much 
of the 1/0 between the Z800/ and the 
8088 consists of short commands. this 
would only add an additional delay in 
these operations. 

Your ideas about using the Trump Card 
with another host processor can be im
plemented. but the object code for 
LDSYS would have to be modified to ac
commodate your new host. Unfortunate
ly. at the moment the source code for the 
LDSYS program is not part of the avail
able software package. 

The Z80 emulator supports most of the 
standard CPIM BIOS calls. except for calls 
dealing with the disk. the punch. and the 
readet: The calls that are supported by 
the emulator are listed in the software 
manual for the Trump Card-Steve 

SPEECH CHIPS
.•..•••.•••...................••••....• 

Dear Steve. 

After reading your article "Use ADPCM 
for Highly Intelligible Speech Synthesis" 
in the June 1983 BYTE. I became inter
ested in building the circuit you described. 
Since I am not familiar with the ICs used. 
I would appreciate it if you can send me 
more information concerning the design 
of this circuit. I would also like to know 
if there have been any new developments 
in this area of waveform speech synthesis. 
Finally, are there possible variations on the 
circuit built around the Oki MSM 5 218? 

JOE LEE 

New York. NY 

The chips used in that artide are manu
factured by Oki Semiconductor; 133 3 
Lawrence Expressway. Suite 401. Santa 
Clara. CA 95051. (408) 984-4842. 

Oki has several technical data sheets 
that give additional information and ap
plications. 7Wo of them are "Simulta
neous Speech Analysis and Synthesis 
with the OKI MSM52/8" and "Speech 
Synthesis using the OKI MSM5205 
ADPCM Speech Synthesizer Circuit." 

The information in my article and the 
additional data from Oki should give you 
the background you need to build your 
own speech circuits. If you are unfamiliar 
with such circuits, build the one de

scribed in my article first. After you 
understand how it functions, you can 
adapt your own variations.-Steve 

Do I HAVE CIRCUITS? ........................................ .. 

Dear Steve. 

Your July 1984 article about the Whimsi
Bell contained information and circuits on 
a ring detector for the phone line. Do you 
have circuits that will detect the busy 
signal and dial tone? 

PAUL J. ROUMANIS 

Roanoke, VA 

Dial tones. busy signals. ringing tones, 
and recorder tones are known as cal/
progress tones. They are easily detected 
by specialized integrated circuits. One 
company making such chips is Te/tone, 
10801 /20th Ave. N.E.. POB 657, Kirk
land. WA 98033, (800) 227-3800 ext. 
1130. 

Its M-980 is a CMOS ca/I-progress tone 
detector that monitors dial tone. circuils
busy, station-busy, audible ringing. and 
other call-routing tones in the 300
640-Hz band. It operates from a single 
5-V supply and uses a color-television 
crystal ( 3.58 MHz). 

The M-982 gives precise detection of 
the four common ca/I-progress tones and 
features Tri-state output. It too is 
powered by a single 5-V supply and uses 
the 3.58-MHz crystal time base. 

My March project is building a Touch
Tone interaCtive messaging system. 
-Steve 

BUT WILL IT WORK IN 
HOBOKEN? 

Dear Steve. 
Many thanks for your article about the 

ECM-103 modem in the March 1983 issue. 
Here in Switzerland our CCIT'Fcompatible 
modems use 980 Hz for a I and 12 70 Hz 
for a 0 in the originate mode and 1650 Hz 
for a I and 18 50 Hz for a 0 in the answer 
mode. Can I make any modifications so 
that your modem will work here? 

KARL KLINGLER 

Zurich. Switzerland 

The Texas Instruments TMS99532 
modem chip is designed to be Bell-
103-compatib/e and will not work with 
the CC/TT format. Howeve1: the Tl 
TMS99534 modem chip is designed for 
the CC/TT format and will work fine, just 
replace the TMS99532 with the 
TMS99534 and you have a CCtn:com
patib/e modem.-Steve • 
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Light Touches 
Macs, Mice, 

and laser 
Disks 


BY }OHN MARKOFF 
AND 

PHILLIP ROBINSON 

BYTE WeY. Coast is prepared 
montfi ly by BYTE's editors and staff 

in San Francisco and Palo Alto. 
Correspondence sfiould be addressed 

to BYTE WeY. Coasl. BYTE 
Magazine. 4 2 5 Battery St.. San 

Francisco. CA 94 111 . 

A pple Computer's policy of seeding 
college campuses with Macintosh 
computers is starting to bear fruit 

On a recent visit to Reed College in 
Portland. Oregon. we saw a number of com
mercial-quality programs for the Macintosh. 
All were developed by students and faculty. 
under the direction of physics professor 
Richard Crandall. in the college's newly 
established "Maclab." Crandall 's direction of 
the Maclab has given him a key role in plan
ning the college's computer future. 

The plan is for Reed College to become 
a heavily computerized liberal arts campus 
of the future. and the Macintosh software
development effort is just the first step in 
a five-year program. Ultimately the plan will 
supply each member of the Reed academic 
community with a Macintosh computer. link 
classrooms. dormitories. and administration 
buildings by means of an Ethernet-type 
local-area network (LAN). and provide high
bandwidth access to microprocessor-based. 
timesharing network nodes. 

According to Crandall. the people at Reed 
College are working with the Intel Corpora
tion on the LAN aspect of the five-year pro
gram to develop the "ultimate Macintosh 
network." Their goal is to develop in
dividual. $5000. 32-user. timesharing net
work nodes that can be distributed around 
campus. Crandall refers to the network as 
a "running-water network." in which facul
ty, students. and administrators will have 
"taps" into dispersed computing and 
storage resources. The plan calls for the net
work to be "iconic." depicting such remote 
resources as file. communication. and print 
servers with pictographs 

Reed College has set up a private cor
poration. Metaresearch Inc.. to market prod
ucts developed in the Maclab. Metaresearch 
currently offers GriffinTerminal (a terminal 
program for the Macintosh with Tektronix 
terminal-emulation capability for $89). Grif
finText (a simple text editor). and the 
EMM-2048a Universal Microcontroller. an 

Intel 8031 microprocessor-based stand
alone serial laboratory interface to the 
Macintosh. 

Students and faculty at Reed have 
developed software and hardware that per
mit the Macintosh to emulate more expen
sive laboratory instruments. Simple demon
stration projects include a light meter and 
thermometer written in MacPascal. the in
terpreted Pascal language developed for 
Apple by Think Technologies Inc. The light 
meter displays the logarithmic light inten
sity measured by a photosensitive cell con
nected to the Metaresearch EMM com
puter. A light-meter-type dial is drawn on 
the Macintosh screen using both Apple's 
OuickDraw and additional graphics 
routines. The beefed-up graphics software 
lets the light-meter program create a picture 
based on a real-value coordinate system (as 
opposed to the Macintosh system. which 
permits only integer values for coordinates). 
The thermometer program takes tempera
ture data input via the EMM interface and 
draws a thermometer on the screen with a 
range of 54 to 104 degrees Fahrenheit. The 
degrees are five pixels apart on the Macin
tosh display. 

The· EMM Universal Microcontroller can 
be used for a wide range of interfaces
process control. energy management (Reed 
is already using a similar system for on
campus energy management). and labora
tory test management. Up to 2 56 separate 
microcontrollers may. be networked and 
controlled by a single terminal or computer 
with an RS-232C interface. The EMM has 2K 
bytes of on-board RAM (random-access 
read/write memory) for program and/or 
data storage. Monitor software that resides 
in 4 K bytes of ROM (read-only memory) in
cludes communications routines and func
tions such as selecting a multiplex channel. 
setting and reading 1/0 (input/output) ports. 
accessing the real-time clock. digital-to
analog (D/A) and analog-to-digital (AID) con

(continued) 
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H ig her~resolution 


mice cut down 

wor~surface movement 
while still letting 
you point to 
individual pixels. 
version. reading the auto-ranging fre
quency counter. and displaying mem
ory and registers. 

The EMM hardware includes both 
8-bit and 12-bit CMOS (complemen
tary metal-oxide semiconductor) 
multiplying DIA converters. com
parators for AID conversion. a I 3-bit 
voltage-to-frequency converter. a real
time clock. onboard SIN (symbolic in
tegrator). and TTL (transistor
transistor logic) square-wave 
generators. an 8-channel analog 
CMOS multiplex switch. 16 bits of TTL 
110. eight diode-protected relay 
drivers. and optoisolated serial com
munication lines. 

In a network. each EMM can be in
dividually addressed and controlled 
(there is an onboard 8-bit network ad
dress jumper). either manually or 
under program control. 

The GriffinTerminal communications 
program was originally written to pro
vide Reed's Macintosh users with 

high-speed access to the campus 
mainframe computers. It has full 
Tektronix 4012 terminal-emulation 
capability to let it run graphics pro
grams on the host computers and dis
play the output on the Macintosh. Ad
ditionally. GriffinTerminal can be set 
for data rates ranging up to 38.400 
bps. It can save graphics screens in 
MacPaint format and transfer 8-bit 
text and graphics files between the 
Macintosh and host computer. Griffin
Terminal lets you control the cursor 
location with the Macintosh mouse. 
The software translates mouse move
ment into X.!J-coordinates and then 
sends them back to the host 
computer. 

TAILLESS MICE 
It had to happen. When Metaphor 
Computer Systems. a recent addition 
to Silicon Valley. introduced its sleek 
new information-retrieval system. 
those who looked closely noticed that 
the workstation came with a tailless 
mouse. In fact. founders Donald 
Massaro and David Liddle also left off 
the cable for the keyboard and the 
auxiliary keypad. In its place. they 
chose an infrared technology that 
resembles the IBM PCjr keyboard ar
rangement. There are significant dif
ferences. however. The Metaphor 
infrared transmitter/receiver has a 
shorter physical range. operates on 
multiple frequencies. and has a wide 
field of view (270 degrees). 

Metaphor decided to use a cordless 
mouse because it wanted a highly 

ergonomic workstation for executives 
who weren't used to having com
puters on their desks. The Metaphor 
mouse is easily used by both ldt- and 
right-handed people and comes with 
a rechargeable nicad (nickel
cadmium) battery. To conserve power. 
the mouse goes to sleep if you don't 
use it for more than one minute. It 
wakes up again when you move it or 
click one of its buttons. When the 
mouse isn't in use. you store it (along 
with the keyboard and two separate 
keypads) in the terminal's special 
recharging sockets 

Now that mice are becoming more 
popular. it has become apparent that 
their design problems are much more 
subtle than previously suspected. 
Issues include resolution. optical ver
sus mechanical technologies. and 
even the appropriate number of 
buttons. 

Metaphor turned to Logitech. a U.S./ 
Swiss company. for development as
sistance. For Daniel Borel. a Logitech 
vice president involved in designing 
the Metaphor tailless mouse. resolu
tion has become crucial as high-res
olution. bit-mapped displays pro
liferate. In particular. higher-resolution 
mice cut down work-surface move
ment while still letting you point to in
dividual pixels. If you use a mouse 
with a resolution of 200 dots per inch 
(dpi). says Borel. you should be able 
to move the cursor from one side of 
the screen to the other without beinp 
forced to lift and reposition you, 
hand. 

.95 DEVELOpMENT SYSTEM Turns any personal computer into a complete microcomputer DEVELOPMENT SYSTEM. Our integrated
TliE control/display program runs under MS-DOS, CP/M, 

ISIS, or Apple and controls the UDL via an RS.232 port. 
$23

Up to 128K bytes of EMULATION ROM 
(BK standard) allows you to make pro
gram patches instantly. Since the target . 
ROM socket connects data and address 
lines to both the analyzer and the emu la
tor, no expensive adaptors or personality 
modules are needed. 

The powerful BUS STATE ANALYZER 
features four-step sequential triggering, 
selective trace, and pass and delay 
counters. Symbolic trace disassemblers 
and debuggers are available for Z-80, 
8048, 6500,6800, 8031 , 8085, Z-8, 1802, 
8088/80188, 8086/80186, R65 and 68000. 

The PROM GENERATOR also doubles 
as a STIMULUS GENERATOR. 

For further information, call or write: 

@~~e~ 172 Otis Ave., Woodside, CA S4062 
Instruments 

(415) 851-1172 
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According to Borel. the Apple 
Macintosh mouse. which has coarser 
resolution. gives the illusion of high 
resolution by employing a "software 
gearshift" mechanism. When the 
Macintosh mouse is moved quickly in 
any direction. the cursor moves 
several pixels at a time. Borel argues 
that this is only a partial solution. If 
the mouse is moved at different rates 
of speed. he says it will gradually 
relocate itself on your desk (i.e.. its 0.0 
position on an imaginary work surface 
x.y graph will "drift"), forcing you to 
pick it up and replace it in its original 
position on your work surface. 

Mice sense motion differently. de
pending on whether their basic 
design is mechanical or optical. and 
each type has its own advantages. Op
tical mice are generally said to be 
quieter and more reliable than their 
mechanical cousins as they have no 
moving parts. On the other hand. the 

optical mice require a special reflec
tive surface. 

The Logitech mouse employs a 
hybrid of the two technologies. It has 
a specially coated metal ball for track
ing its movement across the work sur
face. The coating is important 
because it makes the mouse signifi
cantly quieter and because rubber 
balls tend to pick up dirt However. 
the mouse optically decodes the 
movement relayed by the ball with 
photo diodes and sensors inside its 
housing This design makes it ex
tremely simple for Logitech to in
crease the resolution of its mouse: 
models have been manufactured with 
resolution in excess of 380 dpi. 

The Logitech mouse is also micro
processor controlled and therefore is 
quite flexible in meeting different pro
tocols The Motorola 6805 is used in 
the standard design and a CMOS part 
was added for Metaphor It can be re

configured in firmware to meet either 
the Summa. Microsoft. or Mouse Sys
tems requirements. 

Borel argues that communications 
speed is an important factor in mouse 
design Given the increasing populari
ty of high-resolution displays (the 
Metaphor workstation has a resolu
tion of 896 by 960 pixels. and displays 
of 1024 by 1024 pixels are not all that 
unusual). he makes the point that you 
need high bandwidth between the 
mouse and the system in order to 
reproduce the mouse's movement ac
curately. The bit rate of the Logitech 
product is selectable under program 
control from a range of 1200 to 9600 
bps. 

Borel is pleased that Logitech has 
been successfu I in gaining a foothold 
in the growing mouse market There 
were times over the past two years. 
he says. when he was discouraged by 

(continued) 
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what seemed the almost universal re
iec tion of the mouse in favor of key
boards. Another factor contributing to 
his discouragement was the mouse's 
dependence on slow-to-develop soft
ware technology. ··reople miscalcu

lated the complexity of interfacing the 
mouse." he notes. 

A LASER DISK FOR DATABASES 
The optical disk drive from Reference 
Technology won't replace Win

chesters: it can only read. not write. 
data. But its use of cheap. removable 
disks makes it ideal for "electronic 
publishing and information distribu
tion·:.....a phrase that turns up re
peatedly in Reference Technology 

A TRIP TO THE UNIX ·SHOW 


September's UNIX Systems 
Expo/84 in Los Angeles wasn't a 

huge affair like COMDEX or a West 
Coast Computer Faire. but a lot of the 
big guns were there AT&T IBM. Honey
well. Digital Equipment Corporation. 
Tandy. Data General. and so on. 
Because the show was dedicated to 
UNIX. rather than personal computers. 
there were many firms displaying mini
computer software and hardware. 
However. the interest in microcom
puters was obvious. XENIX was run
ning all over the place-on IBM Per
sonal Computers JPCsJ. landy Model 
16Bs (one with a Model 100 as a ter
minal). and Lisas Jone with a Macintosh 
running MacTerminal hooked to the 
Lisa). IBM was showing PC/IX on ATs 
and xrs and was selling t for $800 !the 
list price is $9001. 

Plenty of people were showing con
nections between UNIX systems and 
DOS-type personal computer systems. 
AT&T for instance. had one of their 
'3B2s connected to a 6300 PC The 
6'300 could directly call up a DOS ap
plication that was stored on the 3B2 
hard disk. which was controlled by 
UNIX. 

Another DOS-UNIX link was shown 
by Computerized Office Services Inc. 
1COSJJ. This scheme uses the UNIX 
machine to direct the workings of 
various DOS machines. Jeff Spencer of 
COSI regaled me with the vision of an 
office of PCs left idle at night trans
formed into an office where they were 
left on for the big guy Jprobably a VAX! 
to slave drive. The COS! software on 
the VAX finds a sleepy PC and barks 
out orders to run this or that applica
tion and report back when done. 

A different approach. and the one of 
most immediate use to those with a 
single system was exemplified by the 
first appearance of a product from 
Uniform Software Systems called The 
Connector. This program allows DOS 
to be run as a UNIX (in this case. PC/!Xi 

process. In turn. DOS can then run 
applications-all without leaving UNIX. 
The particular advantage of this ap
proach (having DOS under UNIX in
stead of just co-resident on the disk! 
is that other UNIX processes can be 
running simultaneously with the DOS 
applications I watched Lotus 1-2-3 run
ning underneath DOS underneath 
UNIX-all without the XT leaving UNIX. 
Switching from DOS to UNIX is very 
simple. DOS is treated as a UNIX pro
cess so you don't have to alter any of 
the UNIX procedures and operations. 
The Connector comes on a single disk 
and can then be stored on the hard 
disk. Entering a command as simple as 
"dos" lets you move to DOS and "unix" 
lets you move back. 

The Connector automatically sets the 
DOS date and time from UNIX. To run 
a DOS application you can enter DOS 
and then use the standard procedure 
to call the program Alternatively. you 
can create a special link to enter the 
application call directly from UNIX. 
Files can also be exchanged between 
UNIX and DOS. 

To run The Connector you need an 
IBM PC X T with at least 512 K bytes of 
RAM (random-access read/write mem
ory). a dual-sided floppy-disk drive. a 
JO-megabyte hard disk. PG!X. PC-DOS 
J1.0. I. I. 2.0. or 2.1) and whatever DOS 
applications you want. The program 
costs $299. and the PC/IX version was 
supposed to be available on October 
I 5. The Venix version should see the 
light of day by December 15. 

I was assured there would be no 
problem getting The Connector up on 
the I BM PC AT. though it hadn't actually 
been done by the time I saw it. The 
only problem. and again I was assured 
that it is a small problem. is that UNIX 
runs in the protected mode and DOS 
in the unprotected. 

In an unrelated matter. I wandered 
into the small Sun Microsystems Inc. 
booth. The Sun workstation has a 42 

megabyte disk. 680 I 0 CPU (central pro
cessing unit!. I-megabyte RAM. runs 
UNIX 4.2 with a proprietary window 
system. and can drive the screen with 
magnificent resolution. I asked. just to 
get the official line. what was the ad
vantage of having this expensive micro
computer over having a terminal 
hooked to a VAX? A foraging software 
engineer who was playing with the Sun 
stopped. glanced dryly at me. turned 
back to what he was doing. and con
tributed a few comments about how 
slow a VAX can get when several 
engineers are crunching on it. 

Finally. there seems to be an inter
esting relationship between UNIX and 
men's fashions. While I was watching 
the melee at the L.A. International Air
port rental-car counter. I was told that 
there weren't any cars available 
because ofThe Magic Show. The Magic 
Show turned out to be a Men's Fashion 
Extravaganza. Larger than the UNIX 
show. it was also accorded more im
portance at the L.A. convention center. 
The Magic Show had shuttle buses: 
UNIX did not. The Magic Show got free 
parking at the Shrine parking lot: when 
I pulled into that lot. the attendant gave 
me a quick once-over and said. "UNIX." 
I agreed. and he directed me back out 
into the street When I arrived at the 
convention center. there were Magic 
Show people handing out brochures 
for some rather interesting clothing 
designs. No one handed one to me. In 
fact. I failed to fool anyone into think
ing that I was attending a fashion show. 
As t_he coup de grace. Magic Show at
tendees got complimentary passes to 
the UNIX show; UNIX show partici
pants did not get treated in kind. 
Perhaps it was the miniature red dirigi
ble tethered to the UNIX show's roof. 
With its three bomb-like fins and its 
· USE/84 .. slogan. it looked more like 
a commentary on arms talks than an 
invitation to a good time. 

-Plii/ Robinson 
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literature. It isn·t inexpensive-$8900 
apiece in lots of I00-but it offers 
direct. fast access to I gigabyte of 
cheaply stored information (a disk 
costs only $14 in quantity). and the 
drive·s speed makes it a fine can
didate for multiuser systems 

Reference Technology. located in 
Boulder. Colorado. is just beginning 
to explore this new market. Prior to 
September. only seven units had been 
shipped According to Ronald 
Rediesel. vice president of strategic 
marketing. most of the company's 
sales will be to OEMs (original equip
ment manufacturers). The OEMs. in 
turn. will take the disk drive. add a 
particular set of data. some software. 
and a controlling computer system. 
and then resell the entire package 

The Reference Technology CLASIX 
(Computer/Laser Access Systems for 
Information Exchange) DataDrive 
holds I gigabyte per disk side. The 
DataDrive uses a CAV (constant 
angular velocity) scheme and can 
transfer data at I megabyte per sec
ond. There are 51.000 tracks per side. 
2 fields per track. 11 planes per field. 
and 892 bytes in each plane That 
yields a data-carrying capacity of 
19.624 bytes per track and 15.000 
tracks per inch. The average access 
time is 151 milliseconds. with an 
average seek time of 12 5 millisec
onds. The disk rotates at 1800 rpm 
(revolutions per minute) and is re'ad 
by a single head. It takes the drive 
about 20 seconds to get the disk up 
to speed and about 10 seconds to 
stop it. The significance of the tremen
dous access speed is apparent when 
searching through huge databases 
The next generation of full-size Data
Drives will be coming out in 1987 with 
better access times and greater stor
age density. as well as double-sided 
drives. 

The DataDrive uses a standard. pre
recorded NTSC (National Television 
System Committee) videodisc of alu
minized acrylic (stamped by the com
mercial videodisc process) that comes 
in a plastic carrier. It can hold digital 
data. still-frame. or full-motion video. 
and 	analog or digitized audio. 

The entire drive measures 84 by 16 

by 23.6 inches and weighs 70 pounds. Reference Technology proprietary. 
The DataDrive connects to the SCSI three-dimensional. interleaved. Reed
interface. With a video option kit. Solomon code with 26 percent redun
which can be added at the factory or dancy at a data density of I gigabyte 
in the field. it can read mi xed video. per disk side. The maker claims that 
audio. and digital information it will correct input-error rates as high 

The TRIDECC error-correction and as I percent and will yield output
-detection technology is an important error rates of less than I in I 0 trillion 
element of this system TRIDECC is a [continued) 

Each subject is a 3-tape series. The Basics will take you from the beginning and lead you through 
dBASE II commands. You will soon be creating your own databases, editing files, deleting records, etc. 
Application Programming will teach you program layouts, loops, structures and so much more. You 
will be writing your own programs within hours. 

Coming soon ... 
dBASE III• 
WORDSTAR~ 

MS-DOS® 
CP/M.. 
LOTUS 123· 
MULTIPLAN· 

• MulliP!an and MS-DOS are registered trademarks of Micrasolt, 
Inc. CPM is a registered 1rademark of Di gila! Rese.:i rch. Wordstar 
is a registered trademark ol Miera Pro. dB ASE II anddBASE 111 a1~ 
registered trademarks of Ashton.Ta1e. lo!u:; IZJ is a registered 
trademark of Lotus Corp. 

#08125 - THE BASICS 

#08135 - APPLICATION 
PROGRAMMING 

.------1: VHS-BETA:,___-....,, 
$J4995 DBl250R $27995 BOTH 

08135 08125 & 08135 

J~ I l~I COD, CHECKS, M/0 

- ORDER BY PHONE 
Call Toll Free 1-800-624-4525 

From California 1-916-546-3371 


-

Western Video 
Productions 
P.O. Box 2300 
8079 N. Lake Blud. 
Kings Beach, CA 95719 
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bytes. Without excellent error detec
tion and correction. such huge 
volumes of data would not be useful. 

Reference Technology sees OROM 
(optical read-only memory) augment 
ing rather than replacing traditional 
data-storage techniques. Some of 
OROMs most obvious markets in
clude library services (card catalogs. 
bibliographies. indexes); legal services 
(case and patent law); medical-in
formation services; scientific and 
technical services (specifications 

abstracts. bibliographies); economics. 
econometric. and financial analysis 
(data for modeling); and government 
A number of companies have already 
developed applications that showcase 
the technology. 

Strategic Information Corporation. 
of Burlington. Massachusetts. has de
veloped a multiuser system compris
ing two DataDrives. a Micro VAX. the 
Strategic Information Search Software 
(Data Visual Management System). 
several terminals. and the Haystack 

COMPANIES MENTIONED 

APPLE COMPUTER INC. 

2052 5 Mariani Ave. 
Cupertino. CA 95014 
(800) 538-9696 
in Canada. (800) 2 68-7796 or 
(800) 268-7637 

COMPUTERIZED OFFICE SERVICES INC. 


(COS!) 


3 I 3 North First Street 

Ann Arbor. Ml 48103 

(313) 665-8778 

INTEL CORP. 

3065 Bowers Ave. 
Santa Clara. CA 95051 
(408) 987-8080 

INTERNATIONAL THOMSON/ 

CARROLLTON PRESS 

1611 North Kent Street. Suite 910 
Arlington. VA 22209 
(703) 52 5-5940 

LASERDATA INC. 

I Kendall Square 
Building 200 
Cambridge. MA 02139 
(617) 494-4900 

LoGITECH !NC. 

805 Veterans Blvd. 
Redwood City. CA 94063 
(415) 365-9852 
in Switzerland. (021) 7 7 4 5 4 5 

METAPHOR COMPUTER SYSTEMS 

2 500 Garcia Ave. 
Mountain View. CA 9404 3 
(415) 961-3600 

METARESEARCH !NC. 

1100 Southeast \\bodward St. · 
Portland. OR 97202 
(503) 232-1712 

NCR/MICROMEDEX CORP. 


1700 Patterson Blvd. 

. Dayton. OH 45479 

(513) 445-2380. (513) 445-5000. 
(800) 222-1235 

REFERENCE lECHNOLOGY !NC. 

1832 North 55th Street 
Boulder. CO 80301 
(303) 449-4157 

STRATEGIC INFORMATION CORP. 


80 Blanchard Rd. 

Burlington. MA 01803 

(617) 273-5500 

SUN MICROSYSTEMS INC. 


2 550 Garcia Ave. 

Mountain View. CA 94043 

(415) 960-1300 

ltKTRONIX !NC. 


POB 500. Station Y3- 314 

Beaverton. OR 97077 

(503) 643-7768 
(800) 452-1877 or 
(800) 547-1512 

THINK ltCHNOLOGIES !NC. 


420 Bedford St. 

Lexington. MA 02173 

(617) 863-5590 

UNIFORM SOFrWARE SYSTEMS 

201 Santa Monica Blvd. 
Santa Monica. CA 9040! 
(213) 395-9674 

database. (Two DataDrives were nec
essary because the database takes up 
2 gigabytes) Haystack contains an in
dex to government military specifica
tion data. standards. vendor catalogs. 
parts. and components. 

From NCR/Micromedex Corpora
tion. a multiuser system (built around 
a single DataDrive. an IBM Personal 
Computer (PC). an NCR PC. and the 
NCR 6650 Micro Modus intelligent in
put/output controller) provides fast 
access to a hospital database on 
poisons. toxicology. and pharmacol
ogy. The information in the database 
is already available as an on-line ser
vice. but when you bring it into a 
microcomputer system. you don't 
have data communications problems 
or expenses In fact. this is the sort of 
application that makes you see how 
microcomputers can save lives. For in
stance. by working through a menu 
quickly. a doctor can call up a par
ticular poison and check effects . 
therapies. and special dangers-even 
enter the known data about the vic
tim (sex . weight. and approximate 
age) . The doctor can then have the 
computer infer related data and dis
play a nomograph showing the risks 
of particular combinations of drugs. 

In another demonstration. an IBM 
PC was hooked up to a single Data
Drive and a Metheus display system 
This combination delivered individual 
images from a National Aeronautics 
and Space Administration/let Propul
sion Laboratory (NASA/JPLJ library 
NASA commissioned the Laboratory 
for Atmospheric and Space Physics 
(LASPJ to find a way to economically 
distribute the enormous data from in
terplanetary exploration missions.. 
That data. claimed to be approxi
mately 10 15 bits per year and accumu
lated on magnetic tapes (some stored 
in a paint shed because there was 
nowhere else to put it). can now be 
sent out to those who can use it 
Because the data consists of \024- by 
l02 4-pixel images. I 000 of them fit on 
a single disk (each pixel requires a 
single byte to specify color and inten
sity). The system allows close inspec
tion (and temporary manipulation) of 
any part of the image. The distribu
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tion. storage. and manipula tion o f im
ages will plainly be revolutionized by 
such optical disk-storage systems. 

An International Thomson/Carroll
ton Press demonstration showed the 
DataDrive searching through a library 
card catalog Though the catalog was 
incomplete (covering only education 
and library-science classifications!. the 
ability to search using keywords and 
Boolean operations was exciting. In 
ternational Thomson/Carrollton Press 
will eventuall y offer the complete 
Library of Congress shelflist. 

Reference Technology isn't the only 
company eyeing this market. Laser
Data Inc. of Cambridge. Massachu
setts. is making an optical disk-drive 
controller that personal computer 
owners can use with commercially 
available optical disk drives (such as 
Hitachi and Pioneer). Actually. there 
are two controllers. The Trio- I I 0. 
which has an embedded 80186. can 

control up to four disk drives or 
players. can work with up to four 
hosts. and costs $2950 (without the 
disk player) The PC:frio is a card for 
the IBM PC and compatibles. It con
trols a single player. works with a 
single host. and costs $13 6 5 (without 
the disk player) . The disk players cost 
around $1000. The name "Trio" 
comes from the system's ability to 
work with video. data. or audio infor
mation. Either Trio version holds a 
mere 800 megabytes per disk but 
both are substantially slower than the 
Reference Technology system (an 
average access time of I second com
pared with the DataDrive·s I 51 milli 
seconds) . 

Another form of competition comes 
from the audio sector. Such manufac
turers as Sony and Philips. who have 
been selling huge numbers of com
pact-disk players. which use smaller 
optical disks as a medium for digitized 

Manufacturers such 
as Sony and Philips 
are eyeing the 
data-storage market. 
audio signals. are eyeing the data
storage market. Because of the econ
omies of scale afforded them by suc
cess in the consumer market. they can 
experiment with computer applica
t ions. Most schemes see the 12-cm 
(4 .68-inchl compact disk holding 5 50 
megabytes and moving that data at 
1.44 megabits per second with an 
average access time of 0 5 second. 
Reference Technology intends to in
clude a compact-disk ROM in its own 
line within the next eighteen 
months.• 

CAD SYSTEM 
20 Starting at $9,999.99 

30 Also Available  CALL 
All Plotters, Digitizers, Software and 
Training, one place for all your needs. 

COMPUTERS 
IBM PC 64K +DISC CONT CARD .. . . . $1299 
IBM PC 256K 2V2 HT DR .. . .. . ... . . . . $1549 
IBM PC 256K 2Y2 HT DR+ 10 MB . . ... $2550 
SANYO 550-1 ........ . ............ . $770 
SANY0555-2 (2) DS/ DD+MON+8 .. $1299 
IBM PC XT 256K. . . . .. . .. . ......... . $3550 
IBM PORTABLE . . .............•. . . . . CALL 
SANYO 555-2+COL MON 
+5 SOFTWARE . . ....... . . . . . . .. .. $1559 

SOFTWARE 

DISl<ETTES 
VERBATIM OS/ DD . . . .... . .. . . . $25.85 
VERBATIMSS / DD .. . ... . . ... .. . . . $19.79 
JANUS OS/ DD .. . .. . . .. .. . . . . .$25.00 

PRINTERS SPECIALS 
CABLE . .... . . . ....•..... ... .. . . . .. .. $19 
OKIDATA 92P .. . ........ . . ...... ... .$375 
OKIDATA 93P . .............. . . .. .. . . $625 
EPSON FX 100 /8 0 . . .. VERY VERY LOW 
BROTHER HR 15/ HR25.. . . . ... $385/$598 
BROTHER HR 35. . . . ..... . .. . .. . ..... $895 
OTC STYLEWRITER 35K BUF . . . .. . . .. .$499 
DTZ380Z + 48K BUFF . . ... $933 
EPSON LO 1500 .. ..... . .. VERY VERY LOW 

MODEM SALE 
HAYES 1200 MODEM . ...............$480 

SYMPHONY . . . . . . . . . . . . . . . . ..... . . $409 HA YES 1200B . . . .. . . . . . $397 
LOTUS 123 .. . . , . . . . . . . . . . . ... $285 1~00 BllUD Au10 Oi;1I. Aul o Answer. Aul o Lo~ Oro. Frie 

dBASE 11/111.. . . . .. .. . . .. .. . $265/$398 ~:~:~~;1•1 c~~1 ~~~ ·11 , cr:~: 1 ~~~'~5~ r~~~;~0~,'~· " 
010 

WORD STAR PROPACK.. . ... .. .. . .. . $328 a11dCorrrp<11r1 i 1c M:rde r11 Sunrryv:11c u.s 11 . • $249 
FRAMEWORK. . ... , , . . . . . . . . . . . $398 Ocn!cr inquiries welcome. 

R BASE . . ..... .... .. CALL ....-------------. 
MICROSOFT SOFTWARE AVAILABLE 

MONITORS 
QUI MAXCOL. ..... ... .. .. $475 
OUIMAX COL .. . . .. . . .. ... .. . ...... . $469 
PRINCTON GRAPHI C HX 12 . . ..• . . . . . $469 
SAN YO ...... . ... .. ............. .. . $149 
AM DEC 300 .. .. .. .. .. . .. . .. . . $149 
PGSMAX 12 .. . .... .. .. .. ... .. ... . $195 

OVERSEAS ORDERS 
WELCOME: 

TELEX: 
855771 BEENAT 

DISC DRIVES 
EVERE XCOGITO 10 MB INTL .. ...... . $848 
SIGMA 10 MB INTERNAL........•. . . $875 
TEAC - V2 HT lor IBM 360K . . . . $129 
SHUGART 455 for IBM 360k .... . .. . . $155 
TANDON 100-2 . . . . . . . . . . . . . . . . . . $1 69 
IBM DISC DRIVE. .. . .. . .. .. .. .. . .. . $199 
CDC DRIVE for IBM . . . ... . .• . . . . . .. . $195 
TEC 112 HT for IBM 360K . ....... ... ... $120 

HARDWARE 
PC PEACOCK. . . . . . . . . . . .. . . . .. . .. $229 
HERCULESCARD . .. . . . . ......•... .. $313 
64K RAM SET. . . . . .. . . .. .. .. $39 
AST 6-PAC 64K . . . CALL 
AST MEGA PLUS II 64K . .. ... .. .. . .. . CALL 
KEY TRONIC KEYBOARD 5151 . . .. $199 
TECMAR GRAPHICS .. .. . .. . .. .. .. . $485 
EVEREX GRAPHICS . . . $450 
OTHER HARDWARE . . . .. .. .. .. .. . CALL 
SIGMA MAXMISER . . . . . . . . . . . . . . . $244 
8087 CHIP . . .......... . ... .... .. . . .. $178 
QU AD BOARD 1 OK .. ........... ..... $225 
PLANTONIC PLUS .. .. .. . .. . $368 

LEASING ARRANGED UP TO $1 MILLION AT 
LOW RATES, CAN INTRODUCE YOUR NEW 
PRODUCTS TO MARKETS. UPGRADE YOUR 
PRESENT COMPUTERS WITH lOMB PLUS 
HARD DRIVES. COMPANY P.O. WELCOME. 
MC/VISA + 3% CASH PRICES SUBJECT TO 
STOCK ON HAND. OPEN 7 DAYS . 

ADVANCED COMPUTER SYSTEMS 
665 GRAPE A VENUE 
SUNNYVALE, CA 94087 
408-732-6200 
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Stand-alone programs 
can't be made to work as a system 
no matter how hard you might try. 

Stand-alone programs 
are fine. Unless, of course, 
you need them to work 
together. Because the sum 
of the parts will never equal 
a whole. 

That's why even the 
highly touted WordStar,® 

1·2·3 
Sprudshte1, 
Graphics.
Information M!nagtlllC!\~ 
P\llS. 

dBase Ir" and 1-2-3,'" pro
grams don't make sense 
as a business system. 

They were designed to 
perform very specific appli
cation functions only, and 
therefore, make miserable 
workmates. 

Fortunately, there's a 
smart solution. It's the new 
Smart Software System. 

Smart's unique "modular 
integration" is the key to 
productivity. It means that 
The Smart Word Processor, 
The Smart Data Manager 
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The fully integrated 
Smart Software System is designed 
to make the whole office more productive. 

and The Smart Spreadsheet 
with Graphics not only have 
the uncompromising power 
and capacity of these lead
ing stand-alone programs, 
but they also have the unpre
cedented capability to work 
brilliantly together. 

So you can easily transfer 
data and pass commands 
from one to another. Which 
means that you can compile 
financial data, to be included 
in graph-form, within the 
text of a printed report, 
that's mailed to a list drawn 

from the data manager
automatically. 

Don't short change your 
business by attempting to 
squeeze the impossible out 
of a makeshift software 
system. Get Smart, and the 
whole office will thank you. 

• 


Smart is available forthe 
IBM PC, PC/XT, PC/AT, 
and compatibles. For informa
tion call, 800-GET-SMART 
(In Kansas call, 913-383-1089). 

Smart Software 
from Innovative Software 

•1-2-3'". WordSlar@l and dBase II'" are registered trade.narks of Lotus Development Corporation. Micro Pro lntematlonal Corporation and Asnlon- Tate respectively. "'·1984 Innovative Solt ware. Inc 
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A COMPUTER 

PROGRAM 


DELIVERED VIA 

SATELLITE! 


The Computer 
Chronicles, a half
hour weekly television 
series brings you an 
in-depth look at the 
latest developments 
in the computer 
world. 

Correspondent Ste
wart Cheifet and 
Gary KildalL creator 
of CP/M provide 
interviews with indus
try leaders plus news 
and information from 
Silicon Valley and 
around the world. 

POPUIAR-
Produced by KCSM, San Mateo, CA and WITF, Harr isburg, PA with funding from McGraw-Hill's l.J\IJ( and COMPUllNG magazines. 
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M·A·T·H·E·M·A·T·I·C·A·L 
R· E·C·R· E·A·T· I·O·N·S 

The Fundamental 

Counting Principle 


Counting 

without 


enumerating 


BY MICHAEL W. ECKER 

Dr. Michael W. Ecker (do BYTE. 
POB 372. Hancock . NH 03449) 

is an associate professor in Ifie 
Department of Mathematics and 

Computer Science al Ifie University 
of Scranton. Pennsylvania 

Y ou are at a racetrack trying to pick 
the triple for a race featuring 10 
horses. That is. to win you must 

predict which horses will come in first. sec
ond. and third place. with the specific order 
significant. How many possible triples do 
you have to choose from? 

You wish to choose a fraternity name 
following the practice of using three Greek 
letters (e.g.. Alpha Beta Alpha). where 
repetition of letters. as in the example. is al
lowed. The Greek alphabet has 24 letters. 
How many possibilities are there? 

You want to count the number of divisors 
of 750. How can you do this without actual
ly finding all the divisors first? 

What is the smallest army that can be 
arranged in rows and columns of consistent 
sizes in exactly 16 different ways? (To 
illustrate. an "army" of 14 people could 
be arranged in four configurations: 1 x 14. 
2 x 7. 7 x 2. and 14 x 1.) 

These four ostensibly different problems 
can be handled without recourse to 
enumeration (meaning lengthy listing of all 
possibilities). The branch of mathematics 
dedicated to counting without enumerating 
is called combinatorics. The most basic 
theorem of combinatorics. known as the 
fundamental counting principle. can be 
stated this way: If a first thing can be done 
in m ways and a second thing in 11 ways. then 
the number of ways in which you could do 
both things (first one of the m followed by 
one of the 11) is m times 11 . or m11. 

As an example. suppose you wish to 
travel from A to B and then from B to C. 
as in figure I (without retracing any path or 
going in the wrong direction). Since you can 
go two ways from A to B and three ways 
from B to C. you have 2 x 3 = 6 ways to 
go from A to C. As a check by direct 
enumeration. suppose you call the A to B 
paths u and v. and the B to C paths w. x. and 
y. Then the possible paths from A to Care 
the six paths u-w. u-x. u-y. v-w. v-x. and v-y . 

The fundamental counting principle is 
easily proven in general. but I think the 

enumeration of the possible paths in our 
example should be convincing (table I) . 
Note that since you are essentially count
ing with rows and columns. with all possi
bilities considered exactly once. the reason 
why you multiply is clear. This process ex
tends to more than two things being done. 
as the solutions to the fraternity name ques
tion will show. 

Since you have 24 choices for the first let
ter. 24 for the second. and 24 for the third. 
24 x 24 x 24 = 13 .824 names are possible. 
If instead the requirements insisted on no 
repetition of letters. you would have 24 
choices for the first letter. 2 3 for the second 
(because I of the 24 choices can no longer 
be used). and 22 for the third. thus 24 x 
23 x 22 = 12.144 possibilities. The number 
of names with at least two letters repeated 
is 13 .824 - 12 .144 = 1680 names. 

Applied to the horse race. where order 
matters. you could play I 0 x 9 x 8 = 720 
possible triples. You can now understand 
why the racetrack can afford to give such 
luxurious odds. Similarly. you could apply 
this principle to counting possible numbers 
of license plates. ways to line up people. etc. 
In any case. you can appreciate that the 
numbers in question begin to get large. 

FACTORIALS 
Combinatorics makes extensive use of fac
torials. Recall that the factorial of a positive 
integer 11 is written "11!" and read as "11 fac
torial." The product is found by multiplying 
11 by 11- I by 11-2 . . . and so on down to 
I . For instance. 51 = 5 x 4 x 3 x 2 x I 
= 120. Before continuing. you may want to 
write a BASIC program to compute fac
torials of small positive integers. You might 
be able to produce a more useful one than 
mine. which simply implements the defini
tion and quickly gets into accuracy and 
precision questions for larger values (listing 
I) . For technical reasons. O! is defined to be 
I. much as a zeroth power (of a nonzero 
number) is defined to be l . (The primary 

(continued) 
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The number of 

possible orderings 

or arrangements 

of n distinct objects 
is n factorial. 
reason for 0 ! equaling I is so that the 
formula for combinations C(n.k)
arrangements where order is not 
significant-will be valid even if k = 0 
or n) 

The connection of factorials to the 
fundamental counting principle is that 
the number of possible orderings or 
arrangements of n distinct objects is 
n!. Thus. four people can line up in 4! 
= 24 orders; the 10 horses in the race 
can finish (assuming all finish) in 101 
= 3.628.800 different orders. 

ARMIES AND PRISONERS 
Let's now see what consequences can 
be derived from all this. Consider the 
question of how many divisors a given 
integer has. You probably know that 
a prime number is a positive integer 
greater than I whose only divisors are 
I and itself. To say that more elegant
ly. a prime is a natural number that 

w 

Figure I: The two- by three-pathway map. 

Table I: The possible paths through figure 

w x 

without backtracking. 

y 

u u-w u-x u-y 

v v-w v-x v-yI 

Listing I: A program to generate factorials through 3 3 ! . 

REM ROUTINE TO COMPUTE FACTORIALS TO 33!. THE LARGEST 

FACTORIAL THAT MICROSOFT BASIC CAN HANDLE IN THIS WAY. 


20 CLS 
30 D~FDBL F 
40 DIM FACTORIAL(33) 
50 FACTORIAL(O) = 1 'DEFINE QI TO BE 1. 
60 REM COMPUTE FACTORIALS 
70 FOR I= 1 TO 33 
80 FACTQRIAL(I) =I• FACTORIAL(! - 1) 
90 NEXT 
100 REM PRINT RESULTS 
110 FOR 1=0 TO 32 STEP 2 
120 PRINT l; " l = " ;FACTORIAL(l);TAB(40);1+1 ;" I =";FACTORIAL(!+ 1) 
130 NEXT 
140 END 

has precisely two divisors. Now take 
750. You could enumerate all its 
divisors. but you don't want to. In
stead. think about the following idea. 
The number 7 50 is uniquely express
ible. apart from order. as 2 x 3 x 5 
x 5 x 5 or 2 x 3 x 53 when delin
eated as a product of prime numbers. 

For a number to be a divisor of 7 50. 
it cannot contain any prime that 7 50 
doesn't contain. nor to a higher 
power. In other words. a typical 
divisor of 750 has to look like 2 to the 
power 0 or I; times 3 to the power 0 
or l: times 5 to the power 0. I. 2. or 
3. Since two choices for the first 
power are possible. two for the sec
ond. and four for the third. there are 
2 x 2 x 4 = 16 divisors. In general. 
if you have prime factorization p to the 
a. times q to the b. etc.. then the 
number of divisors is (a + I) times (b 
+ l) times etc .. coming from a + I 
choices for power on p. then b + I for 
power on q. and so on. The reason 
you have power + l choices for each 
prime's power is that 0 as a power is 
an extra choice. You might try writing 
your own program to calculate the 
number of divisors of any number. 
Then compare your version to mine 
(listing 2). 

Factoring and the army problem 
have a strong similarity since a single 
configuration of an army corresponds 
precisely to one means of factoring 
into two factors. with order mattering. 
Specifically. a factoring into j x k cor
responds to a divisor j. On the other 
hand. k x j corresponds to the other 
paired divisor k. All this is to say that 
each configuration corresponds 
precisely to a choice for the first fac
tor. that is. the first divisor. Hence. the 
number of configurations equals the 
number of divisors. As such. since you 
know the number 7 50 has 16 divisors. 
the solL1tion to the army problem is 
at most 750. Modifying the previous 
program to finish this should not be 
too difficult. although it can be done 
without a computer as well. (For the 
same problem applied to 64 divisors 
with a purely mathematical solution. 
see my article "Some Recreational 
Applications of Elementary Number 
Theory:· The Pentagon. Spring 1982. 

426 BYTE • IANUARY 1985 

10 



MATHEMATICAL RECREATIONS 


Still another use of this result from 
the fundamental counting principle is 
the following alternate explanation of 
the jailer problem (Mathematical 
Recreations. November 1984 BYTE. 
page 42 5). In that problem. the 
prisoners in cells that are open at the 
end of a certain process to determine 
a partial amnesty-based on locking 
and unlocking cell doors- were set 
free. It turned out that release re
quired. as a necessary and sufficient 
condition. that the cell number have 
an odd number of divisors. I showed 
this condition to be equivalent to the 
cell number being a perfect square. 
I will now show a different reason why 
a number with an odd number of 
divisors is necessarily a perfect 
square (and conversely). 

If the cell number N is factored as 

then the number of divisors it has is 
(a1 + I) (a2 + I) . .. (aj + \) . In order 
for an integer to be odd. all its factors 
must be odd. and conversely. Hence. 
all of a1 + I. a1 + I. etc.. are odd. But 
then all of a1. a1 . .. . aj are even Write 
a1 = 2b,. a1 = 2b2. etc. By virtue of the 
identity 

N = p,", P2"2 ... p/1 = P1 2b, p/b, ... 
p/b; = (P1b' P2b' .. . p/1)2 

N is forced to be a perfect square. 

LAGNIAPPE 
With all the attention mathematicians 
pay to perfect squares. it might come 
as a bit of a surprise that there is a 
formula for producing nonsquares. 
only nonsquares. in order and without 
repetition. I will skip discussion or 
proof of the formula and just give you 
the program (listing 3). 

The key is the formula for the kth 
nonsquare given in line 30. The result 
is stored as A. Since the program has 
an infinite loop. hit your computer's 
Break key or equivalent when you've 
seen enough. I have avoided arrays so 
as not to limit how high you go. 

COMBINATIONS 
I've digressed a bit from the original 
topic, so let's get back to counting. 

[continued) 

Listing 2: A program to count the number of divisors of a number without 
enumerating the choices. 

10 
20 
30 PROGRAM TO FACTOR A NUMBER INTO PRODUCTS OF PRIMES 
40 
50 * * * "' * * * * * * * * * * * * • * • * • * * • * • * * * * * " "' "' * * * " * * * * * * * * * "' * * * * * * * * * * * * ,. * * 

60 CLS 
70 DEFINT A- Z 
80 INPUT "Enter largest number to be factored"; NUMBER 
90 IF NUMBER<2 THEN PRINT " NUMBER MUST BE LARGER THAN 1" GOTO 80 
100 REM FIRST, FIND THE NECESSARY PRIMES. FLAG.ARRAY WILL FLAG 

NONPRIME (COMPOSITE) NUMBERS, PRIME ARRAY WILL HOLD 
PRIMES WHEN FOUND. SOME BASICS REQUIRE SHORTER 
VARIABLE NAMES. 

110 REM SIEVE ALGORITHM PROVIDED BY WILLIAM F. DOSSETT OF AUSTIN. TX. 
120 DIM FLAG .ARRAY(NUMBER) ,PR IME(NUMBER) 
130 COMPOSITE= -1 'NONPRIME FLAG.ARRAY ELE

MENT WILL BE GIVEN 
TRUTH-VALUE 'T' 

140 INDEX= 1 'SUBSCRIPT OF LARGEST 
NONEMPTY ENTRY IN PRIME 
ARRAY 

150 PRIME(INDEX) = 2 'DECLARE 2 PRIME AND 
LIMIT PRIME SEARCH TO 
ODD NUMBERS 

160 REM AVOID UNNECESSARY DUPLICATION IN SEARCH. FIRST NONPRIME ODD 
NUMBER IS 9 (3 SQUARED), FIRST COMPOSITE ODD NUMBER NOT 
DIVISIBLE BY 3 IS 25 (5 SQUARED), ETC. 

170 FOR K=3 TO SQR(NUMBER) STEP 2 
180 IF FLAG .ARRAY(K) THEN 220 'SKIP TO NEXT PRIME 
190 FOR l=K• K TO NUMBER STEP K+K 'FLAG THE ODD NUMBERS IT 

DIVIDES 
200 FLAG.ARRA Y(I) =COMPOSITE 
210 NEXT 
220 NEXT 
230 INPUT "Do you want a listing of the primes found (y/n)" ;PRIMEPRINT$ 
240 IF PRIME PRINT$= "y" THEN PRIMEPRINT$ = "Y" 
250 REM COPY ALL PRIMES FOUND TO PRIME ARRAY, PRINT 

PRIMES IF SO REQUESTED IN 230. 
260 FOR I =3 TO NUMBER STEP 2 
270 IF NOT FLAG.ARRAY(!) THEN INDEX =INDEX +1 PRIME(INDEX)=I 

IF PRIMEPRINT$= " Y" THEN 
PRINT PRIME(INDEX); 

280 NEXT 
290 PRINT PRINT 
300 PRIME( INDEX+ 1) =NUMBER+ 1 'MARK END OF PRIME ARRAY 

IN CASE NUMBER IS PRIME 
310 MAXNUMBER =NUMBER 'SAVE VALUE OF LARGEST 

NUMBER GUARANTEED FAC
TORABLE WITH CURRENT 
PRIMES LIST 

320 DIVISORS= 1 'INITIALIZE NUMBER OF 
DIVISORS COUNTER 

330 SUBSCRIPT= 1 'ACTIVE ELEMENT OF PRIME 
ARRAY 

340 PRIME= PRIME(SUBSCRIPT) 
350 REM PRINT UNIQUE FACTORING OF NUMBER 
360 PRINT NUMBER;" CAN BE UNIQUELY FACTORED AS " 
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370 REM IF YOUR BASIC DOES NOT SUPPORT 'WHILE .. .WEND', 
CHANGE LINE 380 TO: IF PRIME>NUMBER THEN 480. 

380 WHILE PRIME<= NUMBER 
390 REM WHAT POWER OF THE ACTIVE PRIME IS A FACTOR OF THE 

NUMBER? 
NOTE THAT, AL THOUGH ALL VARIABLES HAVE BEEN DE
CLARED INTEGER, NUMBER/PRIME NEED NOT HAVE AN 
INTEGER VALUE. 

400 IF NUMBER/PRIME= INT(NUMBER/PRIME) THEN 
EXPONENT= EXPONENT+ 1: 
NUMBER= NUMBER/PRIME GOTO 400 

410 REM PRINT THE RUNNING RESULTS, INCREMENT DIVISORS 
420 IF EXPONENT>O THEN PRINT "("; PRIME;"TO THE";EXPONENT;")"; : 

DIVISORS= DIVISORS•(EXPONENT + 1) 
430 REM RESET POWER COUNTER, LOOP 
440 EXPONENT=O 
450 SUBSCRIPT= SUBSCRIPT+ 1 :PRIME= PRIME(SUBSCRIPT) 
460 WEND 
470 REM IF YOUR BASIC DOES NOT SUPPORT 'WHILE .WEND', 

CHANGE LINE 460 TO GOTO 380 
480 PRINT: PRINT "NUMBER OF DIVISORS= ";DIVISORS 
490 PRINT:PRINT 
500 REM IF MORE NUMBERS ARE TO BE FACTORED, DETERMINE 

WHETHER THE CURRENT PRIMES LIST IS ADEQUATE. IF 
SO, USE IT. IF NOT, ERASE ARRAYS TO AVOID PROGRAM 
CRASH AND RECALCULATE PRIMES. 

510 INPUT "Do you want to factor another number (y/n)"; CHOICE$ 
520 IF CHOICE$< >"y" AND CHOICE$< >"Y" THEN 560 
530 CLS 
540 INPUT "Enter the new number to be factored";NUMBER 
550 IF NUMBER<= MAXNUMBER THEN 320 ELSE 

ERASE FLAG.ARRAY,PRIME:GOTO 120 
560 END 

A number with 

an odd number 

of divisors 

is necessarily 

a perfect square. 
office. In the second case. order is not 
relevant. From these considerations. 
you discover that the fundamental 
counting principle applies to the first 
situation but not to the second. The 
number of possible slates for can
didates is 10 x 9 x 8 = 720. 

The solution to question I can assist 
you in handling question 2. For each 
clean-up committee (A. 8. C) chosen. 
there are 3! = 6 possible slates. 
namely A. 8. C: A. C. 8: 8, A. C: 
8. C. A; C. A. 8: and C. 8. A. In other 
words. there are six (3!) times as many 
slates as clean-up committees. or the 
number of clean-up committees is 
one-sixth the number of slates: in this 
case. 720/6 = 120. More generally, let 
C(n.k) represent the number of ways 
to choose k different things from n 

Listing 3: A program to generate nonsquare numbers. 

10 REM ROUTINE TO GENERATE NONSOUARE NATURAL NUMBERS. 
PROGRAM CREATES AN INFINITE LOOP. HIT THE BREAK KEY 

TO TERMINATE. 
20 CLS 
30 COUNTER = 1 
40 NONSOUARE =INT (COUNTER+ SOR(COUNTER)+ .5) 
50 PRINT " Nonsquare number"; COUNTER;" is";NONSOUARE 
60 COUNTER=COUNTER+ 1 
70 GOTO 40 

Suppose you have a situation in which 
you have choices where the order 
doesn't matter. To dramatize the 
distinction, consider the following two 
questions: 

I. From l 0 people. a president. vice
president. and secretary are to be 
chosen. How many slates of can
didates are possible? 
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2. From 10 people. a clean-up com
mittee of 3 people is to be formed. 
How many such committees are 
possible? 

The distinction is this: In the first 
situation. order is significant. A. 8. C 
is not the same as 8, C. A since it is 
of interest not just which three peo
ple are chosen but which holds which 

without regard for the order of choice. 
If order mattered you would have n 
x (n-1) x(n-2) x . . . x(n-k+l)po~ 
sibilities. But because each choice of 
k things has been counted k' times. 
this answer is k! times too large. If you 
now divide by k!. you will have a rep
resentation for C(n.k). However. you 
customarily multiply top and bottom 
by (n-k)! to tidy up the numerator so 
that it contains only a factorial. Then 
C(n.k) = n1/(k!(n-k)!). 

As a quick example. how many 
choices do you have if you wish to 
pick 3 distinct flavors from a choice 
of 31 flavors? Since the order of 
choice is irrelevant, there are C( 31. 3) 
= 31!/(3!28!) choices. In practice. you 
would not compute 31 ! first, but 
rather would simplify first-31 x 30 x 
29/6 = 4495. 

After the foregoing. you should find 
it easy to write a program to calculate 
combinations. • 



B·Y·T·E J-A·P·A·N 


The New 
and theOld 

Denser Chips 

NEC PC-840IA 


Casio LCS-2400 

Fujitsu FM- I I BS 

Piracy 

BY WILLIAM M. RAIKE 

William M. Raike. who holds a 
Pft.D. in applied mathematics from 

Northwestern University. has taught 
operations research and computer 

science in Austin. Texas. and 
Monterey. California. He (1olds a 

patent on a voice scrambler and was 
formerly an officer of Crypte xt 

Corporation in the United States. In 
1980. fie went to Japan looking for 
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ever since as a technical translator 

and a software developer. 

I have just spent the last two weeks ex
ploring the quirks and idiosyncrasies 
of my new Fujitsu FM- I I BS. my first 

16-bit machine. and I happily admit that I'm 
delighted with it. I'll say more about it later 
in this column. Meanwhile. there's news 
about integrated circuits (!Cs). a report from 
my own source about a new hand-held 
computer from NEC an announcement of 
a new printer from Casio. and some com
ments about the burgeoning market in 
pirated software in laiwan. 

MITSUBISHI'S TINY TRANSISTORS 
It seems as if every week there's an an
nouncement of some "revolutionary break
through" in IC technology that makes the 
previous week's revolutionary breakthrough 
seem old. My candidate for this week's 
mind-blowing achievement award is Mit
subishi Electric. They have just announced 
the development of what they call "sub
micron-wafer processing technology:· which 
can produce the types of thin wafer-like 
plates from which the next generation of ex
tremely large-scale memory chips will be 
manufactured. Mitsubishi produced sample 
wafers that contain transistors small enough 
to build 4-megabit (half-million character) 
dynamic RAM (random-access read/write 
memory) chips. 

The newest generation of memory chips is 
the 2 561<-bit chip; the impact of these !Cs. 
which can hold over 32K bytes each. is just 
starting to be felt by designers who can now 
put 246K bytes of memory in the same cir
cuit-board area that previously held only 64K 
bytes. in-order to cram enough microscopic 
transistors into the space of a single chip to 
hold that volume of data. the photographical
ly produced lines on the chip can be only 
a few microns wide. (A micron is one-mil
lionth of a meter.) For a 4-megabit RAM chip. 
the lines need to be almost an order of 
magnitude slimmer. Mitsubishi succeeded in 
making transistors with lines only 0.4 micron 
wide. For comparison. the wavelength of 
violet light is only about 0.4 5 micron. 

It's too soon to predict who will be first 
into the marketplace with a 4-megabit RAM 
(or a I-megabit RAM. for that matter). but 
this development means that technology 
that would have been considered esoteric 
even for research labs only a few years ago 
is coming closer to the production line. 

NEW NEC HAND-HELD COMPUTER 
Last month's BYTE Japan talked about the 
new hand-held computers from Epson and 
the 68000-based. APl.roriented machine 
that Ampere Corporation will be intro
ducing soon. This month we bring you a 
peek at the recently released NEC portable. 
the PC-8401A. (See What's New. December 
1984 BYTE. page 39 ) It is a substantial up
grade of the handy little PC-8201 and is 
clearly intended to compete with the 
machines already being marketed in the U.S. 
by Hewlett-Packard. Epson. and others. 

The PC-8401A will be based on NEC's 
CMOS (complementary metal-oxide semi
conductor) version of the Z80 processor; 
the operating system will be a version of 
CP/M in ROM (read-only memory). The 
machine will have a liquid-crystal display 
(LCD) with 16 lines of 80 characters each 
(128 by 480 dots) and will include both a 
Centronics-type printer interface and an 
RS-2 3 2 C interface as standard equipment. 
It will be supplied with 64K bytes of RAM. 
plus at least 96K bytes of ROM to hold the 
standard software supplied with the com
puter. which will include portable WordStar. 
spreadsheet and filing programs. and a tele
communications program. 

The telecommunications program will 
support the built-in 300-bps (bits per sec
ond) auto-dial modem. including a feature 
that will select telephone numbers from a 
telephone-directory file and will be able to 
upload and download files either with or 
without the popular XMODEM protocol. 
You'll be able to store frequently used log
on procedures in files and to check the 
names of all current files at any time using 

(continued) 
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sounds like 

a powerful, 

usable machine, 

if not as dramatic 

as some others. 


an on-the-fly directory command. 
1\vo CP/M modes will be available: 

321<-byte mode and 64K-byte mode. 
In 32K mode. half of the built-in 64K 
RAM will be used as a RAM disk for 
rapid-access file storage. In 64K 
mode. the transient program area 
available for application programs will 
be a full 60K bytes. but in that case 
either an optional 320K-byte micro
floppy disk unit or a 32K-byte RAM 
cartridge will have to be connected in 
order to provide external file storage. 
Other options said to be available will 
include 3 2 K-byte ROM cartridges for 
user programs. a 1200-bps modem. 
and an expansion unit containing a 
standard CRT (cathode-ray tube) inter
face and a floppy-disk interface. An
other option that sounds interesting 
is a ROM cartridge with a built-in 
spelling-checker dictionary. 

All in all. the PC-8401 A sounds like 
a powerful. usable machine. even if it's 
not as dramatic as some of the other 
current (and prospective) offerings. 

NEW CASIO PRINTER 
In a future column. I'll survey some of 
the printers available here in Japan for 
use with personal and office-type 
computers ("pasocom" and "ofcon"). 
Meanwhile. the latest high-tech entry 
is the new LCS-2400. just announced 
by Casio: first shipments are expected 
in the second quarter of 198 5. It's 
billed as a desktop machine. even 
though it weighs over 70 pounds. It 
uses the same printing method used 
in electrostatic copying machines. 
There's no moving print head at all: 
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instead. the characters are transferred 
to the photoconductive surface 
through a liquid~crystal shutter. which 
should produce very clear characters. 
The LCS-2400 can print nine standard
size pages per minute. with a resolu
tion of 240 dots per inch. 

The Japanese price will be equiva
lent to about $1650. 

HAPPINESS IS 
A NEW COMPUTER 
I had a number of reasons for look
ing for a new computer. besides the 
slow screen functions on my NEC 
PC-880 I. I finally settled on the Fujit
su FM- I I BS. It uses separate micro
processors as display and keyboard 
handlers to reduce the load on the 
main processor. which is an 8088 type 
that runs at 8 MHz. 

First. I wanted to be able to run and 
evaluate contemporary 16-bit soft
ware. The FM-I I can run either Digital 
Research's CP/M-86 or Microsoft's MS
DOS operating system. although the 
machine is supplied with Fujitsu's ver
sion of Kanji CP/M-86. which supports 
a large Japanese-language character 
set. It's also supplied with a fairly 
elaborate dialect of BASIC. plus a 
Japanese-language word processor 
called )WORD. The last few weeks 
have been so busy. though. that I 
haven't even had time to take the 
JWORD disk out of its envelope. I also 
have a Z80 card on order. so I'll be 
able to run a considerable amount of 
my existing 8-bit software. 

Another reason for selecting the Fu
jitsu machine was that I'm completely 
sold on RAM disks. The FM- I I is sup
plied with 2 56K bytes of RAM and is 
expandable to I megabyte (MB): I've 
ordered an additional 256Kcbyte 
memory board (for about $300). With 
jumpers on that board to accommo
date 2 56K-bit RAM chips. I should 
have my megabyte in less than a 
month. I can use up to 512K bytes of 
the available memory as a RAM disk 
under Fujitsu's version of Kanji 
CP/M-86. WordStar works with blind
ing speed when it is located in the 
RAM disk along with its overlay and 
message files. When the new memory 
board arrives. I'll be able to load all 

the C compiler. linker. and library files 
into a 512I<cbyte RAM disk and really 
sizzle. 

Finally, I had gotten tired of disk 
swapping. With my old 3201<-byte 
drives. I had a text editor on one disk. 
the compiler. assembler. and debug
ger on another. and source library 
and archives on a third. In addition to 
the time it took to switch disks and/or 
copy files. there was always the prob
lem of remembering just what files 
were in which drive at any given time. 
That's the kind of thing computers are 
supposed to keep track of. The FM-11 
has dual I-MB 514-inch disk drives 
(with the same track and sector for
mat as 8-inch floppy disks): the large 
capacity saves me considerable time 
during the edit-compile-debug cycle. 
And it's delightful to be able to sim
ply assume that everything I'm cur
rently working on is in drive A for in 
drive M. which is the RAM disk) The 
next logical step is Fujitsu's I0- or 
20-MB hard disk. but at the moment 
that looks postponable. 

Software conversion has been fairly 
hassle-free. It was simple to download 
my C-language source files directly. 
with the machines side by side. 
through the RS-232C ports. I'm run
ning Digital Research's C compiler. 
and converting my Software Tool
works C/80 source programs for use 
on the Fujitsu required only modest 
effort. In a few cases the conversion 
turned out to be a pain in the neck. 
due largely to Digital Research's ba
roque approach to documentation 
and software "features." For instance. 
as far as I can tell. CP/M-86 retains 
such quirks from CP/M-80 as convert
ing the command line to uppercase 
letters but no longer copies the full 
command-line tail (containing options. 
parameters. etc.) into a buffer for use 
by application programs. That made 
it tricky to convert the command-line 
batch submission utility I presented 
in the November 1984 BYTE Japan 
(page 401). which does its own pars
ing of the command line. I finally 
settled on the kludge of picking up 
the entire command line out of the 
CCP's (console command processor) 
own buffer. 
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Another problem arose when I tried 
to convert the CDIR do-it-yourself 
directory program presented in the 
August I984 column (page 339). 
Digital Research's C compiler has a. 
"feature" that automatically treats 
asterisks or question marks in the 
command line as CP/M wild-card file 
specifications and expands them on 
the spot before passing them to the 
main C routine via the argc and argv 
parameters. The expansion apparent
ly cannot be disabled. and evidently 
it never occurred to Digital Research 
that there might be cases where it 
would be undesirable. Still worse. if 
there are no files that match the wild
card specification. the run -time 
module prints a gratuitous "No 
Match" message to that effect on the 
console. whether you want it or not. 

Still another feature is that there are 
27 different compiler options that you 
can specify on the command line. but 

there's no way to change the default 
values of the options (such as loca
tions of standard files. the levels of 
message and error output you want. 
etc.). My C/80 compiler. which costs 
about one-fifth the price. comes with 
a configuration program that lets you 
change the compiler's default options. 

PIRACY 
A friend of mine returned recently 
from a week-long business trip to 
laipei. I hadn't been there in nearly 
three years and was anxious to learn 
whether the people were still as kind. 
the food as delicious. and the city as 
busy as I remembered. The answer to 
all three questions was "yes." but an 
active new industry seems to have 
emerged: software piracy. Years ago. 
laipei was notorious as a source of 
unauthorized (pirated) copies of 
books. especially English-language 
technical and reference books. Bow
ing to international pressure. the 
government gradually made it more 
difficult for the pirates to operate. and 
in recent years the production of 
pirated books has been reduced to a 
bare trickle. But with the worldwide 
microcomputer explosion. a whole 
new fertile field has presented itself. 
and the enterprising cit izens in Taipei 
have been copying floppy disks even 
faster than they used to run their 
printing presses. 

Literally dozens of computer shops 
have sprung up near Pateh Road and 
all offer lists of hundreds of well
known U.S.-produced software pack

ages. usually in either IBM PC or 
Apple disk formats. for $I 0 to $I 2 
each. Now it may simply be my sus
picious nature. but I doubt that those 
shops could buy legitimate copies of 
Lotus 1-2-3 . dBASE 11. or WordStar 
and make a profit by selling them for 
$10. 

I'm as anxious to try out new soft
ware as the next person but not at the 
price of encouraging piracy. The U.S. 
Customs Service. quite properly. takes 
a very dim view of trying to bring 
bootleg software back into the United 
States. but total control is impossible. 
and the potential market outside the 
U.S is very large. If carried to ex
tremes. software piracy will only make 
it unprofitable. and therefore impossi
ble. for high-quality software to be 
produced and marketed. 

Copy protection is not the answer: 
Jerry Pournelle's Chaos Manor column 
has given plenty of reasons why that 
approach is both unreasonable and 
impractical. In the end. the solution 
to software piracy is probably the 
same solution that works for any kind 
of piracy: apply enough pressure to 
discourage the countries that harbor 
pirates from giving them the shelter 
they need. 

NEXT MONTH 
In the Feburary BYTE Japan I'll report 
on some interesting optical disks and 
laser printers I saw at the 1984 Data 
Show in Harumi. I'll also discuss the 
Toshiba MS-X computer and some 
other tidbits. • 

WHEN RESOLUTION COUNTS 

ULTRA-RES. 
a family of graphic controllers for IBM -PC I XT and S.. l 00 systems 

Inquiry 47 JANUARY 19 85 • B YTE 431 

ULTRA-RES™ GRAPHICS 

A vailable from stock 

Advanced feature display contro llers for IBM-PC / X T and compatible systems Features 
include NEC7220. programmable resolulion to 1024X1024. slave cont ro llers. tr ansparen1 
mode allows monochrome adapter and UL TRA·RES on same monitor. OM A compatible. ligh! 
pen. externally powerable. M onitor protection circui ts. Video outpu ts are TIL direct drive or 
analog. Software drivers. 

ULTRA-RES Trademark CSD Inc 

IBM-PC Trademark IBM C.S.D. fncorpora1ed 
P.O. Bo' 253 SUDBURY. MA 01776 

16171 443-2750 Prices from $995 



Call and order by phone 

.. .without a single hang-up! 


IBM/PC
SOFTWARE 

Alpha Software 
Data Base Mgr II .... .. $179 

Arrays, Inc. 
Harne Acct.+ ...... .. .. $ 95 
Home Acct. w/ 
Tox Advntg . .. ... ....... $139 

Central Point 
Copy II PC... ... . ........ $34 

CompuView 

MOBS 
Knowledge Man ....... $299 

Menlo Corp. 
In Search...... .. ....... . . $299 

Micropro 
Wordstor ProPak 

rNS, CS, MM,SI) ... .. . $299 
Wordstor .. .. .. .. .. .. .. . . 199 
Professional 
Options Pok ........... $129 

ProPok Plus rNS. 
CS, MM, SI, TM) . .. ... $399 

TeleMerge.. .. ... . . . . .. .. 109 

Supersoft 
C Compiler - 8086 ... . $350 

Wang Software 
Grommatik .............. $ 60 
Proofreader..... ..... .. . 42 

Warner Software 
Desk Organizer ........ $219 

Westminster Software 
Pertmaster.... ... .. .. .. . . Call 

. . .and many more! 

dBASE II CORNER 
Anderson-Bell 
Abstat. ........ . ...... . $289 

Ashton-Tate 
dBase 11 ....... ....... . Call 
dBose Ill . . . . .. .... .. .. Coll 
Framework ... ... ..... Call 
Friday ............... .. Call 

Fox & Geier 
dGraph ............... $169 
Quick Cade.... ...... 169 
dUtil .............. ..... 58 

Northwest Analytical 
Stotpok . . ..... ... ..... .. .. $365 

Oasis 
WardPlus .... ... ... .. . .. $120 
Punctuation & Style. ... 99 

Supersoft 
Disk Doctor ............. $ 7 4 
Scratchpod Plus . . . . . . . . 129 

MACINTOSH 
CORNER 

Vedit . .. . .... . .. .. ... ...... $130 
Vedit + .... ... ....... .. ... 179 
VPrint . .. .. . ..... .... .. .. .. 65 

Connecticut Software 
Printer Boss 
wI Letter Boss ... .... .. $ 79 

Above w/ Side Kick... 119 

Creative Software 
Creative Filer .. .. .. ..... $ 39 
Creative Cole. .. .. ..... . 39 
Creative Writer ........ 39 
Creative Bundle Box 

(Filer, Cole, Writer).. .. 109 

Digital Research ...... Call 

Dow Jones 
Market Analyzer .... . .. $229 
Market Manager. . ..... 1B9 
Spreadsheet Link....... 179 

Ecosoft, Inc. 
Micros tat. .. ... ... .... .... $259 

Electronic Arts 
Get Organized... .. .... $159 

Enertronics 
Energraphics ..... ....... $259 
w/ Plotter Option ...... 299 

Fastware Thar (the 
thought organizer .... $245 

Financier, Inc. 
Financier II .... .......... $119 

Fox & Geller 
Grafox . .. ..... . . .. .. . ... . $189 
RGraph (for 

R·base 4000) ..... .. .... $175 

FYI 
Superfile ................. $149 
FYI 3000.................. 287 
Sort Facility . . . . . . . . . . . . . 99 

Harvard Software 
Project Manager .. ..... $249 

Hayes 
Please...... ... .. ... ....... Call 

Microrim 
R-bose 4000 .... . ... ..... $279 
R·base Clout............ 169 
R-Writer ............. . ... . 119 
Prag Interface .. . . . . . . . . 259 

Microsoft 
Flight Simulator II. ..... $ 39 
Project 1.01. ... .. .. .. .. . . 199 
C Comp .................. 309 
Basic Comp ............. 249 
Word 1.15............ .... 229 
MuMoth/M.iSimp .. .. .. 199 

(All Microsoft products 
provided in MS DOS.) 

Morgan Computing 
Prof Basic . ......... . ..... $799 
Trace 86........ . .. ..... .. 99 
Pathfinder......... . ...... 59 

Multimate ... ... ..... .. Call 

Northwest Analytical 
Statpak ................... $365 

Peter Norton Computing 
Norton Utilities ......... $ 55 

Peachtree 
PeochText 5000 . .. . .. ... $249 
Series B Account

ing Modules ........... $389 

Samna Corp. 
Somno Word + . ...... . $229 
Somno Word II ......... 369 
Somno Word Ill . . . . . . . . 439 

Satellite Software 
Word Perfect w/ Sp... $255 

Software Arts 
Spotlight ................. $109 

Software Publishing 
PFS: File, Graph 
Write .. .. ........ .... eo $ 89 

PFS: Pion. . ... .. ... .... . .. 89 
PFS: Report. ..... .. ... .. . 79 
PFS: Access, Proof . . . . . 69 

APPLE 
SOFTWARE 

Alpha Software 
Apple-IBM 
Connection .. .. ........ $169 

Typefaces . . . . . . . . . . . . . . . . 69 

Arrays, Inc. 
Home Acct. ............ $ 59 
FCM .......... ........ . .. 79 

BPI .. ... ... ... .. .. ......... Coll 
Broderbund 
Bonk Street Writer .... $ 45 
Bonk Street Speller.... 45 
Others .. .... ............ .. Coll 

Cdex 
All Trng Prog's .... .. eo $ 49 

Central Point 
Copyll+ ... ...... ....... $34 

Digital Research ..... Call 

Dow Jones 
Market Analyzer ....... $229 
Market Manager ... .. .. 189 
Spreadsheet Link...... . 179 

Eduware .... ............ Call 

Living Videotext 
Think Tank ...... .... ..... $ 99 

Micropro 
Pro Pak (WS, 

SS, MM, SI) ... .... ..... $349 

Microsoft .. . .. .. ... .. .. . Call 

Peachtree 
Back to Basics .... ...... $149 
PeachPak 
Series 40 or 80........ $239 

Penguin Software ... Call 

Sierra 
Fragger .................. $ 25 

Software Publishing 

Human Soft 
DBPlus................. $ 90 

Sensible Designs 
dProgrommer ....... $199 

CP/M
SOFTWARE 

All prices below are for 
B" standard. 

All 
All Trng Prog's ...... ea $ 52 

CompuView 
V-Edit 8080 ..... ......... $130 
V-Edit CP/M 86 ......... 130 

Digital Research 
Pascal MT+ w/ SPP ... $389 
DR Assembler & Tools 149 
CP/M 2.2 .. .. .. .. .. .. .. .. 125 
C Basic ................... 115 
PL/I-BO. ... ............. .. . 375 
Personal Basic .. .. .. .. .. 120 
CP/M Gold Card ...... Call 
Access or 

Display Mgr: ........... $299 
C Lang/compiler ....... 260 
All B" - 86 Version 
of Above ..... . .... .. . .. Coll 

lnfocom 
Deadline .. . .............. $ 49 
Star cross.. .. . ..... ... ... . 39 
Suspended.. . ....... . . . . . 39 
Zork, I, 11, Ill .. . ...... ea 39 
Micro Pro 
WardStor .... .. ...... .. .. $250 
lnfoStar... .. .. ... . .. . . .. .. 265 
Pro-Pak (WS, 

SOFTWARE 
ATI 
Mac Coach .. ..• .... . . $ 60 

Dow Jones 
Straightalk .. .. . . ... . . 59 

Human Edge 
Sales Edge ........... $195 
Mgmt Edge...... .... 195 

lntermatrix 
MacPhone .. .... .. .. .. $159 

Living Videotext 
Think Tonk......... . . . $119 

Main St. Software 
Main St. Filer . . '.. .... $225 

Microsoft 
MacBasic V 1.01 . ... $ 99 
Mac Chart .. . . . .. .. .. . 85 
MacWord.. .. .. .. .. . . 139 
MacFile............... 139 

Monogram 
Dollars & Sense .. ... $139 

Software Publishing 
PFS: File, Report . ea$ 89 

T/Maker 
Click Art .. .. .. ....... . $ 39 

Telos Software 
Filevisian........... ... $109 

Games 
Hayden, lnfocom 
Penguin, Mirage 
Concepts, Sierra, 
and more. ... ... .. .. Co ll 

HARDWARE ' 
Davong 
Disk Drives ........... Call 

Kensington Microware 
Swivel ................. $ 29 
Surge Supressor..... 45 
Modem ..... . .. . ...... $399 

Lifetree 
Valkswriter Deluxe ..... $179 

Sorcim 
Supercolc Ill ............. $249 

PFS: File, Graph, 
Report . .. ... .... ..... ea $ 79 

MM, st. SS) . .. ..... . . ... $359 
All Others ............... Call 

Memorex 
3 Y,-' Diskettes........ $ 49 

Volkswriter Scientific . . 359 Star Software Systems Spinnaker .. ... . . . . . .. .. Call Microsoft ... .... .. ...... Call Tecmar 
Living Videotext Acct'g Portner . .... ... .. $229 Xerox Education Microstuf Disk Drives ........... Call 
Think Tank (256K) ...... $139 Acct'g Portner 11. .... ... 659 Sticky Bear Series .. ea $ 35 Crosstalk . .... . . .. ........ $109 
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APPLE/
FRANKLIN 
BOARDS 

ALS 
(J'/M Cord .. ........ .. .. $269 
Smorterm 11.............. 119 
Z-Engine .. .. .. .. .. .. . . .. . 139 

ccs 7711 
Asynch Serial ..... ..... $ 99 

Microsoft 
161< Romcord .. .... ..... $ 69 
Softcord.............. .... 249 
Softcord +.. .. .. ..... .. .. 4 4 9 
Prem Softcord (llE)..... 335 
Microtek 
Printer l/F ................ $ 75 
Dumpling-16K ......... 169 
Dumpling-GX.......... B9 
Mountain 
A-DID-A. .. ..... .. .. .. .... Coll 
Music System............ $349 

Orange Micro 
Grappler+ w/ buffer. $175 

Prometheus 
Versocord ................ $159 
Video-7, Inc. 
V-Color RGB cords .. .. Coll 
Videx 
Videolerm VT-602 .. ... $249 
Ultrolerm .... ............ 249 

Orange Micro 
Mr. Chips .. ....... ... . Coll 

Orchid Technology 
the "Orchid Blossom" 
(To 3B4K, Clk w/ alarm, 
S&P ports, ram disk, 
disk caching, upgrade
able to PCNet).... .. .. Coll 

Quadram 
Quodboord 64K, (exp 
3B4K, Clk/Col. S&P 
Ports, Software) ....... $269 

Microfozer Stock Printer 
-PIP BK (exp 512K) .... $139 
-S/P BK (exp 64K) .. .. . 149 
-S/S BK (exp 64K) .. .. . 149 
Quodlink 64K Memory 
(allows Apple SW to 
run on IBM/PC) .. ..... $469 

Other Products ........ . Coll 
Teemer Products ...... Coll 
Xedex/Microlog 
Baby Blue .. .... .... ...... $325 
Baby Blue II .. .. ... .. .. .. 525 

DISPLAY CARDS 
Amdek 
MAI Cord ... .. ....... $399 
Frederid<s/Plan
tronics Colorplus ... Coll 
Hercules 
Graphics Boord..... $349 
Color Boord .. .. .. .. . 199 

NEC 
JB1201-12" Green ..... $169 
JB 1260-12" Green .. .. 119 
JC1216 RGB ... .. ... .... . 429 
Panasonic 
CT160 10" comp .. .. .. . Coll 
PGS 
HX12 RGB Cir .. ........ $4B9 
MAX 12 .. ....... .. .. ..... 1B9 
SR12 (690 x 4BO Res) .. . 639 
Doubler Cord.. ......... 175 
Quadram 
Quodchrome ........... $4B9 
Sanyo 
Bll2 12" HR Green ... . $195 

Tax an 
440............. : ........ $'67.'.l 

USI 1200A 
12" HRAm .. .... .... .. . $139 

Zenith 
135 (RGB or comp) .. .. $499 
136 ........ ........... ... .. 669 

MODEMS 
Hayes 
Smortmodem 300...... $195 
Smortmodem 1200 .. .. 4B9 
Smortmodem 1200B... 399 
Prometheus 

Mountain, Inc. 

FileSofe Combo 
Disk/Tope Pock for 
the IBM PC or XT 

Model 01-4000-04: 
35MB HD w/'llMB 
tape backup 

Model 01-4000-06: 
35MB HD w/60MB 
tape backup. 

For more info ......... Coll 

Tall Grass 
For WISCtYlSin cusbne~ Coll 
Tandon TM-100-2 .. .... $199 

PRINTERS 
C. Itch Electronics, Inc. 
Prowriter 

B510 AP (Par) ....... ... $349 
B510 PC-II (Ser) 
(w/ 3K Buffer) ........ $499 

1515P ... ... ... ... .......... 599 
Storwriter 
Fl0-40P (40cps) ....... $999 
A10-20S (20cps) ... .. .. 529 

Diablo 
630 ECS ..... .. ........... Coll 
Juki Industries 
6100 ....................... $449 

Verbatim 
5" DS, DD, Box ........ $ 32 
Ultra Magnetics 5" 
DS, DD, (box/10) ....... $ 32 

(3 Boxes Diskettes Min.) 

PLOTTERS 
Enter 
PlOO Sweet P ....... .. ... $545 
Sweet P Six Shooter... Coll 
Houston Instruments Coll 
Panasonic 
VP6B01P Plotter ..... .. $1375 

MISC. 
Alpha-Delta "MACC" 
Surge Protector ........ $ 69 
Computer Accessories 
Power Director .. ....... Coll 
Electronic 
Protection Devices 
Lemon I EC I ............ $ 45 
Lime I EC I .. .. .. . .. .. .. 65 
Orange I EC Ill .. .. .. .. l 05 
Hauppage 
B7 Chip........ .. ......... $159 
Other Products......... Coll 

IBM/PC
BOARDS 

AST Research 

MA Systems 
PC Peacock 
Color Boord .... .... $249 

Paradise 
Display Cord 
(clr/monoc rome) . $379 

Modular/Display .... 359 

Promodem ... ...... .. .... $399 
Quadram 
Quodmodem .. ... .. .... $529 

US R~botics 
Auto-Dial 300/1200 ... $459 
S-100 Modem ... .. .. .... 349 
Password. .... ..... .. ..... 525 

NEC....................... Coll 
Okidata B2-93 ......... Coll 
Printek, Inc. 
920 SIP ....... ........ .. $2050 
Quadram 
Quad jet ........ .. ........ Coll 

Kensington 
Masterpiece. ... ... ... Coll 

Keytronic 
KB 5150 ........ ... ....... $169 
KB 5151.. .... ............. 175 
KB 5151 Dvorak ... .. ... 175 

Six Pok+ 64K 
(exp 3B4K, SIP, Clk) .. $279 

MegoPlus 64K, (Cl/Col, 
S Port, 512K cop 
w/ Megopok) .. ........ $279 

Extra ports available 
for Megoplus and 
110 Plus II (Gome, 
P or S)................... $ 40 

Megopok 256K up
grade for Megoplus. Coll 

1/0 Plus 11 Cl/Col 
and S Port .... .. ........ $139 

Maynard Electronics . 
Floppy Drive Cntrlr.... $139 
w/ Par Port...... ....... 169 
wl Ser Port... .... ... .. . 179 

Quadram 
Quodcolor I ......... $199 
Quodcolor 11..... .. .. 3B9 
Tecmar 
Graphic Moster ..... $479 

MONITORS 
Amdek 
300A Amber ............ $149 
310A .. ............ ........ 199 
300 Cir .... ....... .. .... .. 299 
500 Cir RGB .. .. .. .. .. .. 449 
600 Cir HR .............. 549 
700 Cir Ultra HR....... 629 

Zoom Telephonies 
Networker w/o SW ... $109 

DISK DRIVES 
CDC 1800 .... .. ... .. .. .. $209 
Corona .................. Coll 
Corvus Hd ...... ...... .. Coll 
Datamac 
Trustor lOH (for 
Macintosh, lie, PC) .. . Coll 

Davong Hd .. .. .. ...... Coll 

Star Micronics ......... Coll 
Teletex T1014 ........... $399 
Transtar 
T-130 P&S ................ $659 
T-315 P - Dot Matrix.. 4B9 
T-120 P&S............ .... 475 

.. .and much more. 

DISKETTES 
3M 5" DS, DD Box ... $ 35 
CDC .. .... .. ..... ......... $32 
Maxell 5" DS, 

Street Electronics..... Coll 

TG......................... Coll 
Versa Computing 
VersoWriter .............. $239 

A variety of complete 
PC compatible systems 
ore available at Oryx. 
For assistance in 
determining your needs 
use our technical line~ 
We will be happy lo 
provide full support. 

Sands tor .. .. .. .. .. .. .. .. Coll 710 Cir Non Glore.... 649 Maynard HD .......... Coll DD MD2 Box ........... $ 32 

POLICY1 
I> Wisconsin residents odd 5% for soles tax. 
I> Minimum $4.00 for shipping, handling and insurance 

for orders to $200. 
I> For orders over $200, odd 2V,% for shipping, handling 

and insurance. 
I> For cash prepayment of orders $200 or more, odd 

ONLY 2% for shipping, handling and insurance. 
I> Foreign - either odd 15% handling & shipping 

(Int'! money order) or inquire. 
I> Prices ore subject to change without notice. 
I> All items subject lo ovoilobilit)! 

WE WELCOME& 
I> Visa, MosterChorge and American Express. (No charge for credit cords.) 

I> Corporate, gavemmen~ or educational volume purchases, please ask for special accounts 


desk for additional discount. (l-715-B4B-1374) 
I> COD (Add $2.00 per box/parcel. Cash or certified check required.) 
I> Checks. (Allow 1-2 weeks for clearing.) 

WORKING HOURS1 
Monday-Friday 8:30-6:00 •Saturday 10:00-2:00 (Ordering Lines only)• Central Time 
For tech. support, order status and customer service, coll (715) B4B-1374 (M-F, Bom to 5 pm) 

Inquiry 378 for Hardware. Inquiry 379 for Software. Inquiry 380 for lanuary Specials. 

ORYX SYSTEMS, INC. 
CRAFTSMEN CF THE NEW TECHNOLOGY 

1 800 826-1589 

,~c"'8m:~ 1 aoo 472-353! 

425 First Street • P.O. Box 1961 
Wausau, Wisconsin 54401 
INT'L TELEX: 260181 ORYX SYS WAU 
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Not for sale in any book 

store!~~at:ii:i1:~~Je~ce! 
that has thousands of Americans 
writing to Pueblo, Colorado. 

With all the color and 
excitement of the last catalog, ' 
the Consumer Inlonnation 
Center of the U.S. Government 
unveils the paperback version 
of the newest Consumer 
Information Catalog. 

A t last, here's the newest 
edition of the free catalog that 
lists over 200 helpful Federal 
publications, more than half of ~Ill 
them free. ~ 

Publications with inside 
inlonnation on home repairs. 
Moneymanagement. Nutri
tion. And more. 

Information that could 
help you to a better way of life. 

So don't delay' Act 
today! Send no money to 

get your free copy. 
Just wrjte: 

C01lSU?dER INFOllMA1'ION 

CENTEll, 

DEPT.E 


PUEBLO,~WBADO 

Hyouknow 
HUNTINGTON'S 
DISEASE 
we need to know 
about you... 
and your parents, 
and your children. 
(it can make abig 
difference) 

IINATIONAL 
HUNTINGTON'S DISEASE ASSOCIATION 

Gall this number: 212-966-4320 
I 79·12 

THIS SPACE CONTRIBUTED BY T HE PUBLI SHER 

YEAR END SPECIAL ON l.B.M. P.C. 

Enhance your l.B.M. For Less 
Complete CPU Board with 64KB Memory, Serial Port, Parallel Port. 
Runs DOS, CPM/86 and more.............................. . ... $399 

Assembled complete: Chassis with Cover, Fan, Power Supply, Filter, 
AC Outlet, Power Cord, Speaker . .... . . . .. . ..... . .. . .... . . .. ... $399 

Power Supply 135 Watts . $189 
Floppy Drive Controller . $ 99 
Monochrome Card . . . . $129 
Color Graphics Card ... $149 
RAM Chips kit 64K . . . . . $ 39 
l.B.M. 	Compatible 

Keyboard . . . . . . . . . . . $ 99 
P.C. DOS 2.1 ....... . ... $ 60 

A.S.T. Multifunction board Call 
Epson FX-100 . . . . . . . . . . Call 
TEAC 558 . . . . . . . . . . . . . $149 
Tandon TM 100-2 . . . . . . $179 
P.G.S. HX-12 ... . ....... $469 


-- - ,,= 

::::.:..:-::-;-::@ 
PERSONAL 


COMPUTER 


Speclal 
of the 
Month! 

IBM PC®COMPLETE LINE 

256K RAM, 360KB Disk Drive, FDC,Video 
Monitor & Adaptor 10MB Hard Disk 

Sub-System .. . .... . . . . . . . . $2 795 

Hard Disk for IBM PC Complete Sub
System Internal 10MB H, Winchester 
Drive ......... . .......... . ... . ... $775 

IBM PC 256K, Floppy Controller, 2 Disk 
Drives 320 KB Each, Monochrome Card 
Monochrome Monitor .......... $1895 

CPM/ 86 Is a registered trademark of Digital Research. Inc.Scientific Research Corp. IBM PC Is a registered t rademark of IBM Cori::i. 


MS DOS Is a registered trademark of Microsoft Corp. 

TEAC Is a reglsfered trademark of TEAC Corp. 

Toxon Is a trademark of Toxon Corp.17895 Skypark Circle I Suite E • Irvine, CA 92714 
All transactions subject to COD, Cashier Check or Prepaid 

Prices and Availability subject to change without notice.714, 261-9137 
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B·O·O·K·S R·E·C·E·I·V·E·D 


ADVANCED BASIC AND BEYOND 
FOR THE IBM PC. Larry Joel 
Goldstein. Bowie. MD: Robert 
J. Brady Co.. 1984: 368 
pages. 17.8 by 23.5 cm. soft
cover. ISBN 0-89303-324-3, 
$19.95. 

'!HE AMERICAN PASCAL STAN
DARD. Henry Ledgard. ed. New 
York: Springer-Verlag. 1984; 112 
pages. 21. 5 by 2 7.8 cm. soft
cover. ISBN 0-387-91248-7. 
$16.95. 

APPLE GRAPHICS ACTIVITIES 
HANDBOOK, Harold J. Bailey and 
J. Edward Kerlin. Bowie. MD: 
Robert J. Brady Co. 1984; 432 
pages. 17.8 by 23.5 cm. soft
cover. ISBN 0-89303-308-1. 
$16.95. 

']HE APPLE !IE PERSONAL COM
PUTER FOR BEGINNERS, Seamus 
Dunn and Valerie Morgan. 
Englewood Cliffs. NJ: Prentice
Hall. 1984: 272 pages. 15 by 
22.5 cm. softcover. ISBN 0-13
038969-2. $14.95. 

THE APPLE WRITER II HANDBOOK 
FOR THE !IE. Kate Lee Johnson. 
Somerville. MA: Curtin & Lon
don. 1984; 108 pages. 21.5 by 
28 cm. softcover. ISBN 0
939764-82-X. $19. 50. 

'!HE ART OF COMPUTER MANAGE
MENT, Jim McNitt. New York: 
Simon and Schuster. 1984; 272 
pages. 14.8 by 22 cm. hard
cover. ISBN 0-671-46471-X. 
$15.95. 

ARTIFICIAL INTELLIGENCE TbOLS, 
TECHNIQUES, AND APPLICATIONS. 
Tim O'Shea and Marc 
Eisenstadt. eds. New York: 
Harper & Row. 1984: 512 
pages. 18.5 by 23.5 cm. soft
cover. ISBN 0-06-041894-X. 
$22.95. 

ATARI USER'S GUIDE, Mark Ellis. 
Robert Ellis. and Larry Joel 
Goldstein. Bowie. MD: Brady 
Communications Co .. 1984; 286 
pages. 17 .8 by 23. 5 cm. soft
cover. ISBN 0-89303-323-5. · 
$15.95. 

BASIC EXERCISES FOR THE IBM 
PCJR. Jean-Pierre Lamoitier. 
Berkeley. CA: Sybex. 1984: 270 
pages. 17.5 by 22.5 cm. soft
cover. ISBN 0-89588-218-3. 
$15.95. 

BASIC PROGRAM CONVERSIONS, 
the editors of Computer Skill 
Builders. l\Jcson. AZ: HP Books. 
1984: 240 pages. 21.8 by 27.5 
cm. softcover. ISBN 0-89586
297-2. $12.95. 

BIG DECISIONS FOR SMALL BUSI
NESS, Linda Strosberg. New 
York: Harper & Row. 1984: 148 
pages. 18.8 by 23.3 cm. soft
cover. ISBN 0-06-046485-2. 
$15.95. 

BLAST OFF WITH BASIC GAMES 
FOR YOUR VIC-20. David D. 
Busch. Bowie. MD: Robert J. 
Brady Co.. 1984: 192 pages. 
17.8 by 23.5 cm. softcover. 
ISBN 0-89303-334-0. $12.95. 

C. A REFERENCE MANUAL, 
Samuel P. Harbison and Guy L. 
Steele Jr. Englewood Cliffs. NJ: 
Prentice-Hall. 1984: 368 pages. 
18. 3 by 24 cm. hardcover. 
ISBN 0-13-110016-5. $24.95. 

THE CAMPUS AND THE MICRO
COMPUTER REVOLUTION, J. Victor 
Baldridge. Janine Woodward 
Roberts. and Terri A. Weiner. 
New York: American Council on 
Education and Macmillan Pub
lishing. 1984: 192 pages. 16 by 
24 cm. hardcover. ISBN 0-02
901370-4. $19.95. 

'!HE COLECO ADAM ENTERTAINER. 
Brian Sawyer. Berkeley. CA: 
Osborne/McGraw-Hill. 1984: 190 
pages. 20.5 by 27.5 cm. soft
cover. ISBN 0-88134-134-7. 
$12.95. 

COMMODORE 64 BASIC PRO
GRAMMING AND APPLICATIONS, 
Larry Joel Goldstein and Fred 

Mosher. Bowie. MD: Robert J. 
Brady Co .. 1984: 320 pages. 
17.8 by 23.5 cm. softcover. 
ISBN 0-89303-381-2. $15.95. 

COMMODORE 64 SUBROUTINE 
COOKBOOK, David D. Busch. 
Bowie. MD: Robert J. Brady Co .. 
1984: 208 pages. 17.8 by 23.5 
cm. softcover. ISBN 0-89303
383-9, $12.95. 

COMPUTER, David L. Heiserman. 
Blue Ridge Summit. PA: lab 
Books. 1984: 208 pages. 18.8 by 
23.5 cm. softcover. ISBN 0
8306-1741-8. $11.50. 

'IHE COMPUTER DATA AND DATA
BASE SOURCE BOOK, Matthew 
Lesko. New York: Avon Books. 
1984: 944 pages. 15.5 by 22.8 
cm. softcover. ISBN 0-380
86942-X. $14. 95. 

A COMPUTER DICTIONARY FOR 
KIDS AND OTHER BEGINNERS, 
David Fay Smith. New York: 
Ballantine Books. 1984: 112 
pages. 20 by 2 5 .3 cm. softcover. 
ISBN 345-31693-2. $9.95. 

COMPUTER FUNDAMENTALS. 
Barbara Kurshan and Nancy 
Healy. Reston. VA: Reston 
Publishing. 1984: 222 pages. 
21.5 by 28 cm. spiral-bound. 
ISBN 0-8359-0939-5. $16.95. 

COMPUTER HUNTING, Susan B. 
Perricone and Charles R. 
Schneider. New York: Harper & 
Row. 1984; 256 pages. 18.5 by 
23.5 cm. softcover. ISBN 0-06
046575-1. $16.95. 

COMPUTER MATHEMATICS, D. /. 
Cooke and H. E. Bez. New York: 
Cambridge University Press. 
1984: 408 pages. 16 by 23.5 
cm. hardcover. ISBN 0-521
25341-1. $49.50. 

'!HE COMPUTER l\JTOR: IBM PER
SONAL COMPUTER EDITION, Gary 

THIS JS A LIST of books recently received al BYTE Publications. The list is no! mean! 
lo be exhaustive. its purpose is lo acquaint BYTE readers wilfi recently published lilies in 
computer science and related fields. We regret tfiat we cannot review or comment on all the 
books we receive: instead. tfiis list is meant to be a monthly acknowledgment of these books 
and the publishers who sent them. 

W. Orwig and William S. 
Hodges. Boston. MA: Little. 
Brown and Co.. 1984: 242 
pages. 2I. 5 by 2 8 cm. soft cover. 
ISBN 0-316-66503-7. $15.95. 

°COMPUTERS IN CRISIS. Jerome T. 
Murray and Marilyn J. Murray. 
Princeton. NJ: Petrocelli Books. 
1984: 360 pages. 18.3 by 26 
cm. hardcover. ISBN 0-89433
223-6, $32.95. 

COMPUTERS: '!HE NON-lt:CHNO
LOGICAL (HUMAN) FACTORS, )ohn 
L. Burch. ed. Lawrence. KS: The 
Report Store. 1984; 106 pages. 
17.3 by 2 1.3 cm. softcover. 
ISBN 0-916313-00-X. $34.50. 

COMPUTERSPACE: HOME DESIGN 
STRATEGIES THAT WORK FOR 
COMPUTERS. James Wagenvoord. 
New York: Perigee Books. 1984: 
128 pages. 18.8 by 23 cm. soft
cover. ISBN 0-399-51020-6. 
$14.95. 

COMPUTING FOR PROFITS. Allan 
H. Schmidt and Ira Alterman. 
New York: Macmillan Publishing. 
1984: 320 pages. 14 by 21 cm. 
softcover. ISBN 0-02-008760-8. 
$10.95. 

CONTEMPORARY BUSINESS 
LETTERS WITH APPLE WRITER II 
FOR THE !IE, Jane E. Robbins 
and Kate Lee Johnson. Somer
ville. MA: Curtin & London. 
1984: 240 pages. 21.3 by 27.8 
cm. softcover. ISBN 0-930764
80-3. $19.50. 

COPING: SURVIVAL IN A COM
PUTERIZED SOCIETY. Robert S. 
Cheney and Jean E. Cheney. 
Princeton. NJ: Petrocelli Books. 
1984: 230 pages. 15.5 by 23.3 
cm. softcover. ISBN 0-89433
232-5. $19.95. 

CREATING COURSEWARE, Ruth K. 
Landa. New York: Harper & 
Row. 1984: 318 pages. 20.5 by 
27 cm. spiral-bound. ISBN 0-06
043837-1. $20.95. 

DIGITAL COMMUNICATIONS PRO
GRAMMING ON THE IBM PC. W. 

(continued) 
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HARMONY VIDEO & COMPUTERS 
2357 CONEY ISLAND AVE., BROOKLYN, NY 11223 


TO ORDER CALL TOLL FREE 

800·VIDE084 OR 718·627·1000 OR 800-441-1144 


w~ 

Okfdata92 356 

Okida1a93 559 

EpsonRX60FT 291 

Epson RX80 237 

Epson AX100 395 

Epson Fic80 399 

Epson FX100 598 

Epson l01500 1118 

Toshiba 1351 1229 

Della 10 338 

Delta 15 464 

Gemini 10X 229 

Gemini 15X 339 


The Little Board™•••$349* 
The world's simplest and least expensive CP/M computer 

CP/M 2.2 
*UNDER $200 IN 
OEM QUANTITIES 

INCLUDED 

• 4MHI Z804CPU, 64KRA.M, Z804 CTC, !73!BootROM 

• Mini/ Miao Floppy controller (1·4 Drives, Single/ Double Density, 1-! sided, 40/ 80 track) 

• C>nly 5.75 x 7.75 lnchcs, mounts directly to a 51/4nfloppy drive 

• US~3~C Serial Ports (75·9600 baud & 75·38,400 baud), 1 Ccntronlcs Printer Port 

• Power Requirement: +5VDCat .. 75.A; +1!2VDC at .0.5A/on..board -1iV converter 

• fP/ M !1.! BOOS • ZCl'IU CCP • Enhanced AMPRO BIOS 

• AMPRO UtlllUes included: 
• rcacl/¥trite to more than ! doHn other fonnats {Kaypro, Tclevldco, IBM CP/ M86 .... ) 
• format clsks for more than a dozen other computers 
• menu-ba5cd system customlz:atlon 

• BIOS and Utllltlcs source Code Available 

• SCSI/ PLUS Adopter: 
• MOunts d rectly to Little Board • Sieve 1/0 bosd control • Full A NSC X3T9.! 
• 16 bldl~ctlonal 1/0 llnos • $99/ Q<iantlty 1 


Distributor /Dealer /Reps 
Inquiries Invited 

ZBOA rs a regi!itered t1ademarlc of Zllog. Inc. 
COMPUTERS. 1NCOFIPORATED CP/M is are.gistefedt1adema11t: of 0i911a1 Research. 

67East Evelyn Ave. • Mountain View, CA94041 • (415) 962·0230 • TELEX4940302 
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IBM PC WIDRIVE 
$1299.95 

OKIDATA92 
$356.95 

" PRINTER SPECIALS" 
Radix 15 575 

Radi1t 10 489 

Powerlype 296 

Daisywri1er 789 

Brother HR15 345 

Brother HR25 579 

Brother HR35 794 

Keyboard 129 

Riteman Blue + 279 

Oiablo 620 API 699 

Mannesman Spirit 80 237 

Mannesman 160l 539 

Juki 6100 364 


OW! 
MONITORS ATARI 


Amdel< 300Green 114 800 XL 114 

Amdel'; 300 Amber 124 1027 Printer 169 

310 Amber 139 1050 Drive 159 

Color 300 229 Indus. Drive 279 

Color500 324 

Color 600 384 

Color 700 489 

Color 71 O 529 

Zeni1h Green 74 
 APPLE 


2E wl01sk Drive 859 

Macintosh 1689 

Apple 2C 869 

1magewri11u 486 

Addi. Drives lrom$99 


Taxari210 209 


SANYO 

550S s 648 

550 D.S. 659 MODEMS 

555D s 949 Hayes 1200 444 

CRT30 99 Haves 12008 389 


Haves 300 189 

Micromodem 2E


800-441-1144 214 

Access 123 374 

Novation J-cat 95 


APPLE2C 
$869.95 

GEMINI 10X 
$229.95 

Panasonic KXP 1091 259 

Panasonic KXP 1090 204 

Stiver Reed EXP 550 389 

Sliver Reed EXP 500 292 

Silver Reed EXP 770 759 

Nee 3550 1334 

Nee 2050 659 

Olympia RO 319 

Nee 7730 1674 

Nee 7715 1674 

OKI 84 648 

Panasonic KXP 1093 578 

Panasonic KX P 1092 389 


BOOKS RECEIVED 


David Schwaderer. New York: 

John Wiley & Sons. 1984; 352 

pages. 17 by 2 5 cm. softcover. 

ISBN 0-47 1-89016-2. $47.90. 
Includes floppy disk. 

EASY INTERFACING PROJECTS FOR 
THE VIC-20. Jim Downey. Don 
Rindsberg. and William Isher
wood. Englewood Cliffs. NJ: 
Prent ice-Hall. 1984; 176 pages. 
17. 5 by 2 3. 3 cm. softcover. · 
ISBN 0-13-223421 -1. $10.95. 

ELECTRONIC LIFE. Michael 
Crichton. New York: Ballantine 
Books. 1983: 276 pages. 10.5 by 
17.5 cm. softcover. ISBN 0-345
31739-4. $3.95. 

50 SIMPLE. READY-TO-RUN VIC-20 

PROGRAMS. Barbara Fulgham. 

Blue Ridge Summit. PA: l ab 

Books. 1984: 176 pages. 18.8 by 

23.3 cm. softcover. ISBN 0
8306-1754-X. $6.95. 

GETTING INTO COMPUTERS. Kurt 
Hanks. Chatsworth. CA: Data
most. 1984: 128 pages. 20.8 by 
27. 5 cm. softcover. ISBN 0
88190-395-7. $12.95. 

GRAPHICS MADE EASY FOR THE 

IBM PC AND XT Gabriel Cuellar. 

Reston. VA: Reston Publishing. 

1984: 464 pages. 17 .8 by 23. 3 

cm. softcover. ISBN 0-83 59· 

2569-2. $18. 95. 


HANDBOOK OF APPLESOFT BASIC 

FOR THE APPLE II AND llE. Roy 

Earl Myers and David I. 

Schneider. Bowie. MD: Brady 

Communications Co .. 1984: 336 

pages. 17.5 by 23.3 cm. soft

cover. ISBN 0-89303-504- 1. 

$16.95. 


HANDBOOK OF BASIC FOR THE 
COMMODORE 64. Frederick E. 
Mosher and David I. Schneider. 
Bowie. MD: Robert J. Brady Co .. 
1984: 368 pages. 17.8 by 23.5 
cm. softcover. ISBN 0-89303 
505-X. $14.95. 

HANDBOOK OF COMPUTER APPLI

CATIONS FOR THE SMALL OR 

MEDIUM-SIZED BUSINESS. Howard 

Falk. Radnor. PA: Chilton Book 

Co.. 198 3: 350 pages. 18.3 by 

2 3 cm. softcover. ISBN 0-80 19
7393-7. $19.95. 


HARNESSING INFORMATION ll:CH
NOLOGIES. Carolyn J. Mullins and 
Thomas W. West. Englewood 
Cliffs. NJ: Prentice-Hall. 1984; 
256 pages. 17.3 by 23.3 cm. 

softcover. ISBN O-B-181829-3 . 
$10.95. 

HOUSEHOLD BUDGETING AND AC· 

COUNTING ON YOUR HOME COM

PUTER. Fred N. Grayson. New 

York: Perigee Books. 1984: 96 

pages. 20.5 by 27.3 cm. soft· 

cover. ISBN 0-399-50986-0. 

$5.95. 


lHE IBM PC AND ITS APPLICA
TIONS. Laurence Press. New 
York: John Wiley & Sons. 1984: 
366 pages. 17 by 2 5.3 cm. soft
ware. ISBN 0-4 71-88440-5. 
$14.95. 

lHE IBM PCJR USER'S GUIDE. 

Michael Bane. New York: Mac

millan Publishing. 1984: 126 

pages. 13. 5 by 21 cm. softcover. 

ISBN 0-02-0088 10-8. $5.95. 


THE IBM PC/XT GRAPHICS BOOK. 

John Fowler. Englewood Cliffs. 

NJ: Prentice-Hal l. 1984: 366 

pages. 17.8 by 23 .3 cm. soft

cover. ISBN 0-13-448416-9. 

$29. 95. Includes floppy disk. 


THE ILLUSTRATED MS-DOS
WORDSTAR HANDBOOK. Russell 
A. Stultz. Englewood Cliffs. NJ: 
Prentice-Hall. 1984: 288 pages. 
15.3 by 22.5 cm. softcover. 
ISBN 0-13-45 1089-5 . $14.95. 

LEARN TO TYPE ON YOUR HOME 
COMPUTER. Fred N. Grayson. 
New York: Perigee Books. 1984: 
96 pages. 20.5 by 27.3 cm. soft· 
cover. ISBN 0-399-50991- 7. 
$5 .95. 

LEARNING Tl 99/4A HOME COM
PUTER ASSEMBLY LANGUAGE PRO
GRAMMING. Ira McComic. Plano. 
TX: Wordware Publishing. 1984: 
344 pages. 19 by 23.3 cm. soft
cover. ISBN 0-13-527862-7. 
$16.95. 

LEARNING WITH APPLE LOGO. 
Daniel Watt. New York: McGraw
Hill. 1984; 336 pages. 20.5 by 
27.8 cm. spiral-bound. ISBN 0
07-068571-1. $19.95. 

LET'S LEARN BASIC. A KIDS' IN
TRODUCTION TO BASIC PROGRAM· 
MING ON \BM PERSONAL COM
PUTERS. Ben Shneiderman. 
Boston. MA: Little. Brown and 
Co.. 1984; 208 pages. 19 by 
23.3 cm. softcover. ISSN 0-3\6
78726-4. $8.95. 

LET'S LEARN BASIC. A KIDS' IN
TRODUCTION TO BASIC PROGRAM

IBM 
PCwlDrive 1299 

PC XT 2499 

Po, table 1799 

PCJ, 459 

Color Card 169 

IBM Mon1tor !GANI 244 

Hercules Grapnic 


Mas1er 329 

Tecmar Captain 64K 279 

AST 51~ Pack 239 

Tallqrass 20 Meo 2399 

Quad Board 224 

Paradise 254 

Hercules 164 

Keytron1cs 159 


COMMODORE 

C(lmmodore 64 189 

1541 Drsk Or111e 204 

1702 Mon11or 208 

MPS801 Prin1er . 179 

1526 Prm1er 215 
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MING ON THE COMMODORE 64. 
Ben Shneiderman. Boston. MA: 
Little. Brown and Co.. 1984: 208 
pages. 19 by 23 .3 cm. softcover. 
ISBN 0-316-78725-6. 58.95. 

LOGIC AND MACHINES: DECISION 
PROBLEMS AND COMPLEXITY. E. 
Borger. G. Hasenjaeger. and D. 
Rodding. eds. Lecture Notes in 
Computer Science # 171. New 
York: Springer-Verlag. 1984: 464 
pages. 16.5 by 24 cm. softcover. 
ISBN 0-387-13331-3. $20. 

LoTUS 1-2-3 SIMPLIFIED. David 
Bolocan. Blue Ridge Summit. 
PA: lab Books. 1984: 192 pages. 
18.8 by 23. 5 cm. softcover. 
ISBN 0-8306-17 48-X. 510.2 5. 

MICROCOMPUTING IN SPORT AND 
PHYSICAL EDUCATION. David A. 
Brodie and John I Thornhill. 
New York: Sterling Publishing 
Co. 1983: 160 pages. 19.8 by 
25.3 cm. hardcover. ISBN 0
86019-106-0. $16.95. 

MICROPROCESSORS: HARDWARE 
AND APPLICATIONS. Andrew 
Veronis. Reston. VA: Reston 
Publishing. 1984: 944 pages. 
18.5 by 24.3 cm. hardcover. 
ISBN 0-83 59-4382-8. $34.95. 

MICROS. MINIS AND MAIN
FRAMES. D. Michael Werner and 
Thomas W. Warmer. Radnor. PA: 
Chilton Book Co.. 1984: 420 
pages. 18.5 by 22.8 cm. soft
cover. ISBN 0-8019-7303-1. 
519.95. 

MR. BABBAGE"S SECRET. Ole Im
manuel Franksen. Birkerod. Den
mark: Strandbergs Forlag. 1984: 
320 pages. 17 .8 by 22 cm. hard
cover. ISBN 87-872-0086-4. $30. 

MODERN INTELLECTUAL PROP
ERTY. Michael A. Epstein. Clin
ton. NJ: Harcourt Brace 
Jovanovich. 1984: 650 pages. 19 
by 25. 3 cm. 5-punch binder. 
ISBN 0-15-004367-8. $75. 

101 PROGRAMMING SURPRISES & 

TRICKS FOR YOUR APPLE 11/llE 
COMPUTER. David L. Heiserman. 
Blue Ridge Summit. PA: Tab 
Books. 1984: 208 pages. 18.5 by 
23.5 cm. softcover. ISBN 0-8306
1721-3. $11.50. 

101 PROGRAMMING SURPRISES & 

TRICKS FOR YOUR ATARI COM
PUTER. David L. Heiserman. Blue 
Ridge Summit. PA: Tub Books. 
1984; 208 pages. 18.5 by 23 .5 

cm. softcover. ISBN 0-8306
17 31-0. $II. 50 

101 PROGRAMMING SURPRISES & 

lRICKS FOR YOUR IBM PC COM
PUTER. David L. Heiserman. Blue 
Ridge Summit. PA: lab Books. 
1984: 208 pages. 18.5 by 23 .5 
cm. softcover. ISBN 0-8306
1711-6. $11.50. 

101 PROGRAMMING SURPRISES & 

lRICKS FOR YOUR TRS-80 COM
PUTER. David L. Heiserman. Blue 
Ridge Summit. PA: lab Books. 
1984: 208 pages. 18.5 by 23.5 
cm. softcover. ISBN 0-8306
1741-8. $11.50. 

ONLINE GUIDE FOR THE COM
MODORE COMPUTERS. Mike Cane. 
New York: New American 
Library. 1984; 400 pages. 15.3 
by 22.8 cm. softcover. ISBN 0
451-82084-3. $9.95. 

'!HE OSBORNE/MCGRAW-HILL MS
DOS USER'S GUIDE. Paul Hoff
man and Tamara Nicoloff. 
Berkeley. CA: Osborne/McGraw
Hill. 1984: 218 pages. 18.8 by 
23.3 cm. softcover. ISBN 0
88134-131-2. $17.95. 


PC GRAPHICS. Dick Conklin. New 
York: John Wiley & Sons. 1983; 
192 pages. 17 by 25 cm. soft
cover. ISBN 0-471-89207-6. 
$15.95. 

PERFECT WRITER MADE PERFECT
LY CLEAR. Elyse Sommer. Rad
nor. PA: Chilton Book Co.. 1984: 
190 pages. 18.5 by 22.8 cm. 
softcover. ISBN 0·8019-7427-5. 
512.95. 

PERSONAL COMPUTERS FOR THE 

SUCCESSFUL SMALL BUSINESS. 

Donald Hockney. New York: 

Macmillan Publishing Co.. 1984: 

208 pages. 16.3 by 24 cm. hard

cover. ISBN 0-02-551870-4. 

$19.95. 


PERSONAL MONEY MANAGEMENT 

WITH YOUR MICRO. Wendy L. 

Milner. Blue Ridge Summit. 

PA: lab Books. 1984: 240 

pages. 18.5 by 23.5 cm. soft

cover. ISBN 0-8 306-1709-4. 

$13.50. 


POCKET COMPUTING POWER!. 

Henry Mullish and Richard 

Kestenbaum. New York: Harper 

& Row. 1984: 192 pages. 15.5 by 

23. 5 cm. softcover. ISBN 0-06
044659-5 . $12 .95. 

(continued 

REE SHIPPING

DISKETTES r 
West Coast"Call" Central & East"Cal I' 

1(800) 621-6221 1(800) 654-405S 
Discounts Starting at 3 Box Quantities 

~ Verbatim,_.maxellD Dysan3NI 
• 51i'. •51~ Datalif€~;CALL• 5~. 

s-side 189Jis-side 179_5 -side 22! d-den.• 5\''·d-den. -riPn . 
I-side 249j:d-side 239_5 s-side 199_5 I-den.d-side 3~!id-den. d-den.d-den. 
;-side 30 9Ji.d-Side 25!!_5s-side

quad 
275.S. s-side ~3 ~uadd-den.quad 45! ,-,,ide 399Jid-side 339..!= s-side 28!!.!id-side quadquad quad ,,

• 811• s·· Datalife•8• 
quad 369_5d-side 
quad

s-side >-Side •-side 24Ili28!215£ ;-den.-den. • 8"•s-den. 
s-side -side ;-side 2ff..Ps-side 3}9-530~d-den. 26~ I-den. J-den.d-den. 

-sided-side d-side ]49.? d-side 31~34!3l5Jl -den.d-den. d-den. d-den. 
AMARAY MEDIA MATE ead Cleaners3M 9: 332"...11®) (5~''. ..119Ji)C100A .. J3 _ {its.. ....521

DISK MINDERS) C300A ...184£ 
~efills. .. 9~;v,r .. .1BLsJ (8" .. 21q0~S'.~~~~L ~9~~ - - -- -- - - -- -- - .. _  nalizers 25Q! 

Di~ettrcffi
nnec ion"" 
• •uP's Delivery Only. •• 

NEW MODEMS 

ARE CHEAPER THAN 


250 FT CABLES* 

AND OPERATE UP TO 


19,200 BAUD! 

• No AC or DC Power required • OTE/OCEseleclorswitch 
• Derives power from signal leads •Operates from DC to 19.200 baud 
• Male or Female connectors • 1 mile al 19,200. 3 miles at 
• 4-wire line termination with 9600baud 

screw terminals or phone jacks • Only $ 77 in single uni! quantity 

'Cost comparison (250 ft extended distance da1a cable) 

DalaCable ModelB1 

Cable cosl = $ 20 + .BO/tt Modem cost =$ 77 
(250 x .BO) + 20 = $ 220 Twisled pair (2)@ 50011 • $ 30 

(2 x 77) + 30 = $184 
Ma:i1imum baud rale = 9600 Maximum baud rate= 19.200 

i:iELiEar:;:;: 
TECHNOLOGY INC. 
148 New York Avenue 
Halescte. New York 11743 
(516) 423·3232 

TWX 510·226·0449 

A Public Company 
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Could you pass

this Red Cross 


swimming test? 

SWIM: 
1. Breaststroke -100 Y ds. 
2. Sidestroke - 100 Y ds. 
3. Crawl stroke-100 Yds. 
4. Back crawl-SO Yds. 
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 mins. 
9. Long shallow dive. 

10. Running front dive. 
11. 10-minute swim. 

Anybody who's taken a Red Cross swim course knows 
how tough it can be. There's a good reason. 

We believe drowning is a serious business. 
Last year alone, we taught 2,589,203 Americans not 

to drown-in the seven different swim courses we offer 
all across the country. (Incidentally, most of the teaching
as with almost everything American Red Cross does 
is done by dedicated volunteers.) 

A good many of the youngsters not only are learning 
1to keep themselves safe. Thousands upon thousands of 

them are learning to become lifesavers. 
And the !if e they save-may be your own. 

Reel Cross 


on you. 

is counting 

BOOKS RECEIVED 


lHE POWER OF: APPLEWORKS. 
Robert E. Williams. Portland. 
OR: Management Information 
Source. 1984 ; 2 38 pages. 21 by 
27.5 cm. softcover. ISBN 0
943518-16-4. $19.95. 

PROGRAMMING THE IBM PC & 

XT. Clarence B. Germain. Bowie. 
MD: Robert J. Brady Co. 1984; 
346 pages. 17.8 by 23 .5 cm. 
softcover. ISBN 0-89303-783 -4, 
$19.95. 

lHE RESTON DIRECTORY OF ON
LINE DATABASES, Jay M. Shafritz 
and Louise Alexander. Reston. 
VA: Reston Publishing. 1984; 
254 pages. 21.5 by 28 cm. soft
cover. ISBN 0-8359-6666-6. 
$17.95 . 

SELECTING THE RIGHT DATA BASE 
SOFTWARE FOR THE IBM PC 
Kathleen McHugh and Veronica 
Corchado. Berkeley. CA: Sybex. 
1984; 128 pages. 15.3 by 22 .8 
cm. softcover. ISBN 0-89588 
174-8. $6.95. 

SELECTING THE RIGHT SPREAD

SHEET SOFTWARE FOR THE IBM 

PC Kathleen McHugh and 

Veronica Corchado. Berkeley. 

CA: Sybex. 1984; 142 

pages. 15.3 by 22.8 cm. soft

cover. ISBN 0-89588- 178-0. 

$6.95 . 


SELECTING THE RIGHT WORD 

PROCESSING SOFTWARE FOR 

THE IBM PC Kathleen McHugh 

and Veronica Corchado. 

Berkeley, CA: Sybex. 1984; 114 

pages. 15.3 by 22.8 cm. soft

cover. ISBN 0-89588-177-2. 

$6.95 . 


SHAPES AND SOUNDS FOR THE 

ATARI. Herb Moore. New York: 

John Wiley & Sons. 1984; 132 

pages. 13.8 by 21.5 cm. soft

cover. ISBN 0-471 -88 547-9. $45. 

Includes two floppy disks. 


SIMPLIFIED BASIC PROGRAMMING 

FOR MICROCOMPUTERS. Gerald 

A. Silver and Myrna Silver. New 
York: Harper & Row. 1984; 320 
pages. 18.8 by 23.5 cm. soft
cover. ISBN 0-06-046162-4. 
$15 .95. 

SMALL BUSINESS PROGRAMS FOR 

THE COMMODORE 64. S. Roberts. 

Holzkirchen. West Germany: 

Ing. W. Hofacker GmbH. 1984 ; 


SMAL L BUSINESS PROGRAMS FOR 
THE IBM PC F. Ende. 
Holzkirchen. West Germany: 
Ing. W. Hofacker GmbH. 1984: 
120 pages. 13 by 21 cm. soft
cover. ISBN 3-88963-052-9. 
$12.95. 

SMART BASIC FOR THE ADAM. 
Bill Searle and Donna Jones. 
Bowie. MD: Robert I. Brady Co.. 
1984: 384 pages. 17.8 by 23 .5 
cm. softcover. ISBN 0-89303
846-6. $ 11 .95 . 

11-iE SOFTWARE CATALOG, Spring 
1984 ed. New York: Elsevier 
Science Publishing Co .. 1984 ; 
1412 pages. 21.3 by 27.8 cm. 
softcover. ISBN 0-444-00914-0. 
$75. 

lHE STATE.·OF-THE-ART ROBOT 
CATALOG, Phil Berger. New 
York: Dodd. Mead & Co.. 1984: 
160 pages. 19 by 23 .3 cm. soft
cover. ISBN 0-396-0836 1-7 , 
$12 .95 . 

TRS-80 MODELS Ill & 4, Larry 
Joel Goldstein. Bowie. MD: 
Brady Communications Co.. 
1984: 320 pages. 17.8 by 23 .5 
cm. softcover. ISBN 0-89303
903-9. $15 .95 . 

UNIX ON THE IBM PC. William 
B. Twitty. Englewood Cliffs. NJ: 
Prentice-Hall. 1984; 224 pages. 
15 by 22 .3 cm. softcover. 
ISBN 0-13-939075-8. $14.95. 

lHE UN IX SYSTEM EN
CYCLOPEDIA. Los Altos. CA: 
Yates Ventures. 1984: 448 
pages, 21.3 by 27.3 cm. soft
cover. ISBN 0-9 I 7 I 9 5-00-0. 
$34.95. 

USING & PROGRAMMING THE 
MACINTOSH. Frederick Holtz. 
Blue Ridge Summit. PA: l ab 
Books. 1984; 2 5 4 pages. 
18.5 by 2 3. 5 cm. softcover. 
ISBN 0-8306-1840-6, 
$12.50 

USING MICROSOFT COMPILED 

BASIC Murray L. Lesser. 

New York: McGraw-Hil l. 1985; 

288 pages. 15 by 22.8 cm. soft

cover. ISBN 0-07-037302-7. 

$\6.95. 


USING THE IBM PCIR. Kenniston 

W. Lord Jr. New York: Van 
Nostrand Reinhold. 1984: 

I] 136 pages. 13 by 21 cm. soft 384 pages. I 5.3 by 2 2.8 cm . 
A Public Service of This Magazine & The Advertising Council . cover. ISBN 3-88963-186-X. softcover. ISBN 0-442-2 5964-6, 

$9.95 . 516.50 . • 
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a message to 

our subscribers 


From time to time we make the BYTE subscriber list 
available to other companies who wish to send our 
subscribers material about their products. We take great 
care to screen these companies, choosing only those 
who are reputable, and whose products, services, or 
information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest 
personal computer goods and services to our 
subscribers. 

Many BYTE subscribers appreciate this controlled use 
of our mailing list and look forward to finding 
information of interest to them in the mail. Used are 
our subscribers' names and addresses only (no other 
information we may have is ever given) . 

While we believe the distribution of this information 
is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to receive 
such promotional literature. Should you wish to restrict 
the use of your name, simply send your request to the 
following address. 

BYTE Publications Inc. 

Attn: Circulation Department, 


70 Main St., Peterborough, NH 03458 


Inquiry 49 

SOURCETEK IPS-135 

SWITCliNG POWER SlfPI.V 

EXACTLY FITTO IBM 
PC/XT 
OUTPUT 

2 DISK DRIVES 
2 HARD DISKS 

AC INPUT 
115V or 220V 

1 YEAR WARRANTY 

IBM OR COMPATIBLE ADD-ON CARD 

DISK CONTROL CARD WITH CABLE $99.00 
COLOR GRAPHIC CARD $145.00 
SERIAL INTERFACE CARD $60.00 
PARALLEL PRINTER CARD $60.00 
MONOCHROME CARD $185.00 
IDEAMAX 384 MULTl-FUNCTION CARD 

WITH 384K RAM $399.00 
IPS-135W POWER SUPPLY $160.00 . 
HALF HEIGHT DISK DRIVE $129.00 

® 
MICTRO (U.S.A.) INC. -\ME-PT--.TI 
1807 S. SAN GABRIEL BLVD. SUITE B 
SAN GABRIEL, CA 91776 
TEL: (818) 288-8422, (408) 738-3105 

DEALER, OEM, DISTRIBUTOR WANTED 

IBM is a trademark of l.B.M. Corp. 


Subscription Problems? 

We want to help! 

If you have a problem with your BYTE 
subscriptjqn, write us with the details. 
We11 do our ~est to set it right. But we 

must have the name, address, and zip of 
the subscription (new and old address, if 
it's a change of address). If the problem 
involves a paym~nt, be sure to include 
copies of the credit card statement, or 

front and back of cancelled checks. 
Include a "business hours" phone 

number if possible. 

A) 
US.MAIL 

E"ll 

Subscriber Service 


P.O. Box 328 

Hancock, NH 03458 
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WHAT'S NEW 


YSTEMS 


Sanyo Introduces MBC 775 

MBC 7 7 5 includes 

IBM PC-compatible por
S anyo's MBC 775 is an 

EasyWriter 2. EasyMailer. 
table color computer. It EasyPlanner. and EasyFiler. 
features the 8088 processor Its operating system is MS
and provides for the 8087 DOS 2.11. and it also 
chip. Its 2 56K-byte RAM is features CW-BASIC. 
expandable to 640K bytes. Among several available 
Also standard are two options are an RS-2 32C 
5 !4-inch 360K-byte floppy serial board. an expansion 
disk drives and a built-in RAM board. a Sanyo mono
9-inch color monitor. chrome monitor CRT 30/CRT 

The MBC 775's detachable 36. the Sanyo color monitor 
keyboard has 84 keys, CRT 70. and the Sanyo PR 
including a numeric keypad 5000 and PR 5500 letter
and special-function keys. quality printers. 
'l\vo expansion slots will The MBC 77 5 retails for 
accept IBM PC-compatible The Sanyo·s screen graphics capabilities with $2 599. Contact Sanyo Busi
add-on boards. and a accommodates 80 by 2 5 640- by 200-pixel resolution ness Systems Corp., 51 
Centronics parallel port lets characters in regular mode in color mode. In black-and Joseph St.. POB 387. 
the operator connect the and 40 by 2 5 characters in white mode. resolution is Moonachie. NI 07074-1098. 
color computer to most double-sized mode. The 320 by 200 pixels. (201) 440-9300. 
printers. machine has 16-color Bundled software for the Inquiry 513. 

Ergo-Intelligent Personal Computers 
•••••••••••••••••••••••••..............................••••••••••••••••••••••.•..•.•..•................................•••• 


E ricsson Information 
Systems has introduced 

a series of IBM PC
compatible personal 
computers that offers 
ergonomic features. For 
example. the operator can 
mount the system console 
vertically beneath a desk. 
and a special cooling fan 
reduces the noise level. 

The Ergo-Intelligent series 
comes with a 12-inch mono
chrome or color Ergo-Screen 
monitor. The non-glare 
monochrome display has 
amber characters and 640
by 400-pixel resolution. The 
color monitor has a 
maximum resolution of 320 
by 200. The monitors can 
display text and graphics 
simultaneously: they use a 
modified typeface to 
improve clarity. An Ergo-Arm 
display stand lets you 
control the monitor's height 
and angle. 

The Ergo-Touch keyboard 
uses 84 enlarged alpha
numeric keys in the IBM PC 
XT layout. It has IO function 
keys and indicator lights for 
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the Num L.ock and Caps 
LDck keys. The numeric key
pad has its own Enter key. 

The Ergo-Intelligent 
computer uses the 8088 
processor. has 256K bytes 
of RAM. and provides for 
use of the 8087 math 
coprocessor. It features two 
360I<cbyte floppy-disk drives 
or one floppy drive and a 
IO-megabyte hard-disk drive. 
Other hardware features 

include five IBM bus
compatible expansion slots. 
one RS-232C serial port. and 
one Centronics parallel port. 

Prices depend on 
configuration. The basic 
model. designated the 
8512-254S. comes with a 
dual disk drive. 2 56K bytes 
of RAM. monochrome 
monitor. graphics board. 
Ergo-Arm. floor stand. 
extended cable. keyboard. 

Multiuser UNIX Workstation 

H eurikon Corporation 
has introduced the 

Minibox. a multiuser UNI X 
System Ill or V workstation 
that uses the 68000/68010 
processor. It features a built
in C compiler. six Multibus 
card slots. single or dual 
5 !4-inch floppy-disk drives. 
30- to 280-megabyte 
Winchester hard-disk 
storage. and an interactive 
streaming-tape drive. 

The Minibox is based on 
the Heurikon HK68 micro
computer. providing 8- or 

IO-MHz processor per
formance. quad-channel 
DMA. 64K bytes of EPROM. 
512 K bytes to I megabyte 
of RAM. two iSBX 
expansion connectors. MMU 
(addresses 16 megabytes of 
RAM). four serial 1/0 ports 
(expandable to 12). three 
16-bit counter timers. and 
two parallel 1/0 ports. 

'l\vo forward drive bays 
hold one or two 5 !4-inch 
floppy-disk drives or a 
5!4-inch floppy drive and an 
interactive streaming-tape 

and DOS. It costs $3295: 
with a color monitor it's 
$3769. A system with a 
single floppy-disk drive and 
a I 0-megabyte hard-disk 
drive sells for $5230: that 
system with a color monitor 
is $5695. Contact Ericsson 
Information Systems. Green
wich Office Park I. POB 
2522. Greenwich. CT 06836
2522. (203) 661-1666. 
Inquiry 5 14 . 

drive. TWo rear drive bays 
hold one or two 5 !4-inch 
Winchester hard-disk drives. 

Prices vary depending on 
configuration. A standard 
system with 512 K bytes of 
RAM on a single card and a 
30-megabyte hard-disk drive 
sells for $14.675: the same 
system with a 65-megabyte 
hard-disk drive is $15.375. 
Contact Heurikon Corp .. 
3201 Latham Dr .. Madison. 
WI 5 3 713. (800) 3 56-9602: in 
Wisconsin. (608) 271-8700. 
Inquiry 515. 



WHAT'S NEW 


NEW SYS EMS 

The S-100 + Outboard Bus ........................................................................................................................... 

S -100+ from IMS 

International combines 
a high-speed. outboard. 
networking bus with the 
standard S-100 bus. The 
bidirectional outboard bus 
lets data transfer occur on a 
priority basis using byte
wide high-speed transfer 
components. 

S-100+ eliminates bus 
contention problems. 
Simultaneous data transfer 
can be made from the 
master processor to the 
storage device and to the 
network slaves. A two-wire 

cable. daisy-chained from 
the master to the slaves. 
allows equal access to the 
bus through priority · 
interrupts. 

This design uses the 
following new circuit boards: 
a 16-bit 80186 8-MHz master 
board with one or two 
5 I 2K-byte RAM boards. 
80186 slave boards with 
256K bytes of on-board 
RAM. and 8-bit Z80B 6-MHz 
master/slave boards with 
128K bytes of on-board 
bank-switchable RAM. 

The operating system for 

the S-100 +. T\JrboDOS 
1.40+. contains a PC-DOS/ 
MS-DOS I. I emulator and 
allows a DMA transfer of 
data at up to I megabyte 
per second. All S-100+ 
boards are designed for 
both asynchronous and 
synchronous communica
tions. and 3 270 and 3 7 80 
communications software 
has been integrated into all 
models. 

A basic S-100+ system . . 
the 5000SX. has the 
potential for up to nine 
users and features 

TurboDOS. a Z80B file 
server. two serial ports. a 
paddleboard. a DMA floppy
disk drive controller. 12 8K 
bytes of RAM. four MPU 
8-bit boards. one quad
density floppy-disk drive. 
and a 20-megabyte 
Winchester hard-disk drive. 
The 5000SX sells for $8195. 
For further information. con
tact IMS International. Divi
sion of L/F Technologies. 
2 800 Lockheed Way. Carson 
City. NV 8970 I. (7021 
883-7611. 
Inquiry 516. 

Doctoring Disk Drives 
•••••••••••••••••••••••••••••••••• ill. ill •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T he Model 803 
Alignment Scope uses 

liquid-crystal graphics
display technology to 
combine the features of an 
oscilloscope with a digital 
readout. It presents disk
drive alignment information 
on a solid-state display. 

A wall-mount transformer 
powers the Model 803 . 
which uses an 8085 micro
processor. The device works 
with all sizes of floppy disks 
and is self-calibrating. 

The Model 803 has only 
six push buttons. It 
measures and displays all 
parameters necessary for 
alignment of a floppy-disk 
drive. including index pulse 
parameters. radial alignment 
(cat's-eye pattern). azimuth 
bursts. track average 
amplitude. index to burst 
time. and track 0 adjust
ment. The scope presents all 
measurements both 
pictorially and digitally. 

The Model 803 Alignment 
Scope is $1195. For more 
information. contact Ava 
Instrumentation Inc .. 8010 
Highway 9. Ben Lomond. CA 
95005. (4081 336-2281. 
Inquiry 517. 

IBM PC AT Disk Drives for the PC and XT 
···························································~ 

A hardware and software 
package puts 1.2-mega

byte IBM PC AT-compatible 
disk drives in the IBM PC 
and XT. The AT-compatible 
disks cut down on storage 
problems. eliminate disk 
swapping and disk-full 
errors. and let you back up 
a hard disk to only a few 
floppy disks. 

The AT disk-drive package 
includes a Teac 1.2-mega
byte half-height drive; a 

Teac 360K-byte half-height 
drive; a disk controller that 
supports up to four drives: a 
mounting bracket and 
software to format. read. 
and write to 1.2-megabyte 
drives. 

The basic two-drive 
package sells for $499. 
Contact Tull 1ree Systems. 
Suite 124. 1032 Elwell Court. 
Palo Alto. CA 94303. (4151 
964-1980. 
Inquiry 518. 

Power Strip Series 

T he Voltector Series 10 
conditioned power strip 

protects computer equip
ment from power surges 
and high-frequency AC-line 
noise. Each receptacle is RF
isolated from the others and 
from the power line. 

This power strip eliminates 
the need to plug pieces of 
equipment into separate 
outlets or to install a 
separate circuit for your 
computer. The unit is a 
solid-state. multistage. 
bidirectional. cooperative 
transient-voltage suppressor 
and high-frequency EMl/RFI 
noise filter. All models are 
circuit-breaker protected. 
They include a pilot light. 
master on/off switch. and 
6-foot. heavy-duty. three
conductor line cord. They 
are rated I 5 amps. 12 5 
volts. 60 Hz. and 1875 watts 
continuous duty. 

Four-outlet models cost 
$146.40. six-outlet models 
are $152.90. and eight-outlet 
models are $I 59.40. Contact 
Pilgrim Electric Co.. 29 Cain 
Dr.. Plainview. NY 11803. 
(5161 420-8989. 
Inquiry 519. 

(continued) 
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WHAT'S NEW 


Penman Robot Plotter 

P enman is several 
peripherals in one: a 

three-color plotter. a high
resolution printer. a desktop 
turtle. a precision robot with 
collision detection. and a 
mouse. Penman connects to 
computers with an RS-232C 
interface. It has no controls: 
it automatically adjusts to its 
host computer. 

The unit comprises two 
parts linked by a ribbon 
cable: the control box 
containing the electronics 
and a 5-inch-square robot 
that moves around on paper 
to produce graphics. Three 
built-in pen holders let the 
operator change pen color 
or thickness at any time. 
even in mid-line. Penman 

can draw perfect circles or 
straight lines in any 
direction. 

To use Penman. you place 
any size of paper on a flat. 
horizontal surface. When the 
robot is set on the paper. it 
uses optical sensors to find 
the bottom left corner. 
which it uses as a point of 
reference. The robot also 
senses when the cable is 
twisted around it and auto
matically rotates to free 
itself. 

The Penman robot moves 
at speeds up to 50 mm per 
second and achieves its 
accuracy by servo control of 
the drive motors. An 8-bit 
single-chip microcomputer 
performs the necessary 
calculations 1500 times per 
second to ensure precision. 

Penman costs $395. 
Contact American Micro 
Products Inc.. 705 North 
Bowser. Richardson. TX 
75081. (214) 238-1815. 
Inquiry 520. 

High-Speed Daisy Wheel 
................. ...•• .•..•.•.••.•••••••••••••••...••.••••.••••• •••••..............•.••.... 


P.rimages' daisy-wheel 
printing system com

prises the Primage 90 
bidirectional printer and a 
choice of Pagemate sheet
feeder options. The Primage 

· 90 performs at 90 cps and 
prints proportional. I 0. 12. 
and I 5 pitch. It also offers 
horizontal spacing in 
increments of Vi20 of an inch 
and vertical spacing at X.6 of 
an inch. 

The Primage 90's design 
innovations incorporate JO 
patents for stepper-motor 
controller technology, use of 
a Teflon-coated lead screw 
to carry the daisy wheel. 
and sheet feeders with 
short. straight paper paths 
to avoid skewing. 

Other featured technology 
includes "print in flight" (the 
printer does not have to 
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start and stop the print 
head for each letter). a 
refined hammer assembly. 
and enhanced electronics. 
The results are increased 
speed. reduced wear. 
improved registration. and 
less noise than previous 
printers. 

The Pagemate sheet 
feeders come in one-. two-. 
or three-bin models. Paper 
bins hold 150 to 200 sheets 
of 8Vi- by I I-inch paper 
loaded horizontally or 
vertically: another bin holds 
30 envelopes. The sheet 
feeders are motor-driven 
(not friction-driven). with one 
motor to choose sheet A or 
B and a second motor to 
drive the envelope and eject 
the paper. 

The Primage 90 printer is 
also available with a snap-on 

tractor feeder. and the 
operator can install or 
remove both the sheet 
feeder and the tractor 
feeder in seconds to permit 
printing on computer forms 
as well as on individual 
sheets. 

The Primage printing 
system features RS-2 32C and 
Centronics interfaces. The 
Primage 90 printer with the 
Pagemate I single-sheet 
feeder sells for S 189 5: with 
the Pagemate II two-sheet 
feeder it costs $2095 : and 
with the Pagemate lll two
sheet plus envelope feeder 
the price of the printer is 
$2295 . 

For further information. 
contact Primages Inc .. 620 
Johnson Ave.. Bohemia. NY 
11716. (516) 567-8200. 
Inquiry 52 I. 

Letter Quality with 
Dot-Matrix Versatility 

M icro Peripherals' SX 
printer is a low-cost. 

letter-quality dot-matrix 
printer. It prints at 300 cps 
in draft mode. 71 cps in 
near letter-quality mode. and 
52 cps in letter-quality 
mode. This printer also 
provides correspondence-
q uality documents. 

The SX uses a 2 3- by 
18-dot matrix to produce 
letter-quality print. In that 
mode. the printer can 
generate fonts with dot 
elements that overlap 
horizontally. vertically. and 
diagonally within the matrix. 

In its IBM PC-compatible 
mode. it responds to IBM 
PC command sequences 
and prints the expanded 
character set. You use the · 
SoftSwitch Keypad to switch 
from IBM to MP! operating 
mode and back. The 
Sidewinder mode prints 
wide-column spreadsheets 
lengthwise on the paper. 
The SX prints the data at 12 
cpi using a special font for 
sideways printing. (This 
feature requires MPl's 64K
byte buffer.) In Repeat 
mode. the printer receives 
the entire document and 
prints it up to 99 times. 

The 18-key SoftSwitch 
Keypad lets you change the 
printer parameters without 
using software commands or 
changing DIP-switch settings. 
Accessible· features include 
character densities. margins. 
form length. print quality. 
and modes. 

The SX has 8 standard 
fonts and can access Style
Writer. a library of more 
than 40 additional fonts. A 
travel cover ($50) converts 
the SX to a portable printer. 
The SX is $795. Contact 
Micro Peripherals Inc .. 4426 
South Century Dr .. Salt Lake 
City. UT 84123 . (800) 821
8848: in Utah. (801) 263-3081 
Inquiry 522. 



WHAT'S NEW 


IBM PC Preview! ........................................................................................... 

A monochrome display 

adapter for the IBM PC. 
PC XT. and PC AT is now 
available from AST 
Research. Preview! offers bit 
mapped graphics 
compatible with popular 
business software packages. 

The board occupies a 
single full chassis slot and 
has an IBM PC-compatible 
parallel-printer port. Previewi 
includes AST's SuperDrive 
RAM-disk simulator and 
SuperSpool print-spooler 
utilities to speed graphics 
file manipulation and 
graphics image printing. 

Expanding the IBM PC AT 

AST has priced the 
Preview! board at $399. 
Contact AST Research Inc.. 

S TB Systems recently 
released a memory

expansion board. Grande 
Byte. and a multifunction 
board. Rio Grande. for the 
IBM PC AT Each 12 BK-byte 
board occupies one 
expansion slot. 

Grande Byte gives AT 
users the additional memory 
necessary for multitasking 
programs or multiuser 
systems. The board provides 
extra memory for RAM 
disks and for handling large 
amounts of data. Parity
checked memory from I 28K 
bytes to 2 megabytes is 

user-expandable with 64K
or 2 56K-byte memory chips. 
The board features split 
memory addressing that fills 
the AT's system memory to 
640K bytes and continues 
memory expansion· at I 
megabyte. 

Rio Grande includes 110 
expansion as well as 
memory expansion. Memory 
is user-expandable from 
I 2 8 K bytes to I. 5 megabytes 
with 64K- or 256K-byte 
chips. This board also uses 
split memory addressing. 
Rio Grande offers two IBM
compatible serial ports (one 

2121 Alton Ave. Irvine. CA 
92714. (714) 863-1333. 
Inquiry 523. 

standard and one optional) 
for attaching a modem. 
serial printer. plotter. mouse. 
or other asynchronous 
communication devices. Its 
parallel port is a standard 
feature for connecting 
printers to the AT An 
optional game port provides 
for graphics and recreation. 

The Grande Byte is 
available for $395. and the 
Rio Grande sells for $495 . 
Contact STB Systems Inc. 
Suite 12 5. 60l North 
Glenville. Richardson. TX 
75081. (214) 234-8750. 
Inquiry 524. 

Electrohome Introduces NAPLPS Decoder 
·• ·············•····· ••· •··••·••••••• •••••••··•· •···••······················· · ············· 


A peripheral card for on
board decoding of 

NAPLPS information is avail
able from Electrohome 
Electronics. The IBM PC
compatible Ouickpel is a 
single-board decoder with 
multitasking capabilities 
including telesoftware. 

Ouickpel conforms to the 
Service Reference Model 
(SRM) in its use of macros. a 
dynamically redefinable 
character set. full color map
ping. logical pel. and unpro

tected fields. Features that 
exceed SRM requirements 
include complete text 
scaling. splines. automatic 
clipping on screen bound
aries. 6K-byte dynamic 
memory that can be shared 
between macros. textures. 
and object memory 
management. 

Display resolution is 256 
by 200 pixels and the status 
line is 256 by 10 pixels. 
Quickpel provides a choice 
of 16 simultaneous colors 

from its 512-color palette. 
The board plugs into a 
single IBM PC slot and 
drives a color monitor 
directly or a standard TV 
through an optional RF 
modulator. 

The manufacturer expects 
Ouickpel to sell for 
approximately $7 50. Contact 
Electrohome Electronics 
Ltd.. 809 Well ington St. N. 
Kitchener. Ontario N2G 416. 
Canada. (519) 744-7 111. 
Inquiry 525. 

68000 Support for 
the IBM PC XT or AT 

L anguage Resources 
offers an upgrade 

product. PC-68K. that 
supports 68000 family 
software development on 
the IBM PC XT or AT The 
PC-68K comprises an IBM 
PC-compatible plug-in 
board. software on disks. 
and documentation. 

The board. which acts as a 
68000 execution vehicle. 
contains a 68000 processor. 
256K bytes of high-speed 
RAM. and a memory-man
agement subsystem. The 
disks contain the develop
ment tools: a 68000 macro 
assembler. a linker and 
locator. and a symbolic 
debugger. The symbolic 
debugger is for assembly
language and high-level 
language modules. 

Optional Pascal and C 
compilers provide separate 
translation of C. Pascal. and 
MASM (meta assembler) 
modules. A host communi
cation utility transfers binary 
and text files between the 
PC XT or AT equipped with 
PC-68K and an IBM VM
CMS. DEC. or VAX/VMS 
system running Language 
Resources· XDS-68 cross
software. Then you can 
download programs 
developed on the large 
system to the XT. With the 
emulator communication 
utility. you can connect 
several 68000 emulators to 
a PC XT or AT for 
integration. 

The standard PC-68K 
system costs $2995. The 
high-level language 
compilers are $89 5 each. 
The host and emulator 
communication utilities cost 
$49 5 each. Contact 
Language Resources Inc .. 
4885 Riverbend Rd .. 
Boulder. CO 80301. (303) 
449-8087. 
Inquiry 526. 

(continued) 
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A-One, A-Two . . . . . . . . . . .... . . . . .. . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......................................................
~ 

A nyone with a basic 
knowledge of music 

notation can use the Musi
cal Music Partwriting System 
(MPS) to create. edit. trans
pose. store. and print full
size sheet music. This pro
gram. which runs on an 
Apple II+ or Ile with two 
disk drives. a monitor. and a 
Super Serial Card is de
signed to eliminate the 
tedious task of copying and 
transposing parts by hand. 
You don't have to learn any 
special commands or pro
gramming languages nor do 
you have to be able to play 
an instrument. MPS can 
create sheet music in any 
key or time signature. with 
proper beaming of notes. 
ties. triplets. and rests. 

The Music Screenwriter. 
the system's intelligent 
editor. lets you input and 

Integrated Mac Pack 

T imeBase. a business 
tool for the Macintosh. 

makes use of an overlapping 
windowed environment to 
provide five applications on 
a single disk: time manage
ment. information manage
ment. centralization. forms 
and letters. and a feature 
called TMP (tracking. main
taining. and planning). Vir
tually all commands and 

delete music in the same 
way you input and delete 
characters with a word pro
cessor. The program moni
tors your typing and cor
rects any obvious errors. If 
you like. the computer will 
sound the notes as you type 
them. Any music you write 

can be stored on the pro
gram disk: later. you can 
print it out in original form 
or transpose it to a different 
key. An average sheet of 
music takes about I 0 
minutes to print: the system 
uses Houston Instrument's 
DMP-29. DMP-40. or PC 

Relational Database Manager 
···················· ·· ·~······· 

M acLion is a relational 
database-management 

system for the Macintosh. 
Because MacLion is a true 
relational system. there is no 
limit to the number. range. 
or variety of data that may 
appear on the screen. Many 
relations can be combined 
to suit the user's need. 

The program facilitates the 
handling of files and rela
tions with two features: a 

functions are generated with 
the mouse: the only time 
you need the keyboard is 
for data entry. 

For those situations not re
quiring a stand-alone data· 
base. the program provides 
a fixed-field limited data· 
base known as the File 
Cabinet. capable of storing 
up to I 00 records. The File 
Cabinet has complete search 

Business Software for lie, lie 

T he Business Accountant 
is a double-entry busi

ness accounting system that 
includes p ograms for 
general ledger. accounts 
payable and receivable. in· 
ventory. and pay oil. These 
programs can be used 
together or separately and 
are designed for small and 
medium-sized businesses. 

General Ledger lets you 
define the way a chart of ac
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counts is set up and the 
manner by which data 
should be consolidated. 
Out-of-balance journal en· 
tries are not permitted. Ac· 
counts Payable can produce 
checks automatically: Ac
counts Receivable lets you 
review a customer's credit 
status at any time. Inventory 
Control tracks all inventory 
parts and produces reports 
for order recommendations. 

··· ·· · ··· · ··················· 
report writer and a screen 
generator. The user can 
define a report or screen by 
clicking fields into position 
with the Mac's mouse. thus 
getting a preview of the 
screen or report. The screen 
generator has multifile capa
bilities for both inputting 
data into and drawing data 
from the database. 

Features implementing the 
Mac's desktop metaphor 

and print capabilities. 
Business forms and letters 

created with the package 
can be transferred to Mac
Paint for editing and cus
tomizing. TMP. the heart of 
this interactive system. lets 
you track multiple sched
ules. information flow. ac
counts payable and receiv· 
able. and equipment mainte
nance. The program can 

The Business Accountant's 
Payroll system handles hour
ly. salaried. and commis
sioned employees on a 
weekly. biweekly. semi
monthly. or monthly basis. 
The system also produces 
W2 and W-3 forms and 940 
and 941 reports and can 
handle up to 14 types of 
deductions. The System 
Manager is necessary to in
tegrate any of the modules 

digital plotters. 
The price of $14 9 5 gets 

you the software. key caps. 
plotter cable. and the $695 
PC 69 5 plotter. Contact 
Newgo Inc .. POB 430. 
Stephens City. VA 22655. 
(703) 869-1600. 

Inqu iry 527. 


· ········· ·· ·· · ··· · ······ · ······ 
have been incorporated in 
the language of MacLion. 
Applications developed 
under MacLion can use the 
Mac's mouse. pull-down 
menus. dialogue boxes. and 
programmable buttons. 

MacLion costs $379. Con
tact Computer Software 
Design. 1911 Wright Circle. 
Ana heim. CA 92806. (7141 
634-9012 . 
Inquiry 528 . 

also handle records. billing 
cycles. and timely mailings. 

TimeBase is available for 
both the I 28K· and the 
512 K-byte Macintosh and 
will run on the Lisa under 
MacWorks. The suggested 
retail price is $149.95. Con· 
tact SoftDesign. POB 
161377. Miami. FL 33116. 
(305) 253·5 521. 

Inquiry 529 . 


and includes a mai ling-label 
system that can access the 
other modules for names 
and addresses. 

The System Manager is 
$95. The Payroll package 
costs $345 . The other 
modules are $295 each. 
Contact Manzanita Software 
Systems. Suite 200-A. One 
Sierra Gate Plaza. Roseville. 
CA 95678. (9 16) 781-3880. 
Inquiry 530 . 



WHAT'S NEW 


Database with Analysis ........................................................................................................................... 

D esigned to aid 

managers. researchers. 
and planners in the collec
tion and interpretation of 
data. Reflex is a database 
software package that com
bines information manage
ment with analysis features. 
Information can be grouped 
and summarized in ways 
that reveal interrela
tionships. trends. and 
deviations. 

Data can be organized in 
lists and tables. selectively 

APL Programming Package UNIX-Compatible Tool Kit 

P ocket APL. an APL pro
gramming package for 

the IBM PC. PCjr. and com
patibles. is designed to save 
development time by en
abling users to execute 
multiple tasks in a single 
line. According to the ven
dor. the product lets you 
develop applications 4 to 10 
times faster than with 
languages like BASIC or 
FORTRAN. 

Features include full-screen 
capabilities. an on-line help 
facility. English-like keywords. 
report formatting, and error 
trapping. Additionally. 
Pocket APL can serve as an 
on-line calculator for 
number crunching and 
analysis. The package also 
provides an APL soft

S cenicWriter/HP is a text
composition system that 

enables the IBM PC and PC 
XT to operate with Hewlett
Packard·s LaserJet printer. 
ScenicWriter uses all of the 
laser printer's font car
tridges. built-in fonts. and 
symbols. Graphics such as 
frames. screens. and 
sim u\ated cursors can be 
placed anywhere on a page. 
Output from the printer is 

extracted and displayed in 
charts and graphs. and sum
marized or combined using 
built-in financial. statistical. 
and mathematical functions. 
You can shift quickly be
tween formats. or "views:· 
and move from a detailed 
look at a particular record 
to a summation of informa
tion from many records. 

Reflex has pull-down 
menus. screen windows. and 
help screens that can be ac
cessed with one keystroke. It 

character set for computers 
with a graphics board or 
color monitor: for machines 
with monochrome monitors 
there·s a set of keywords 

STSC's Pocket APL has 
many of the capabilities of 
the company's APL*Plus. 
Purchasers of Pocket APL 
can upgrade to APL*Plus. 

The program. which comes 
on one disk. operates with a 
minimum of 128K bytes of 
memory and either PC-DOS 
or MS-DOS. The system in
cludes a textbook. reference 
guide. and keyword refer
ence card. Contact STSC 
Inc.. 2II 5 East Jefferson St.. 
Rockville. MD 20852. (800) 
592-0050: in Maryland. (301) 
984-5123 . 
Inquiry 532 . 

said to be camera-ready for 
publication. 

With ScenicWriter. you can 
number chapter headings. 
sections. footnotes. and il
lustrations in order as each 
document is printed. The · 
full-screen editor features 
nested editing. global search 
and replace. block copying. 
and a macro system. Any 
sequence of formatting com
mands can be collected into 

can hold up to 64.000 
records on disk and more 
than 7000 records in its 
working database. Because 
the entire program and the 
data being worked on are 
stored in RAM. the system 
does not have to continually 
load and reload portions of 
the program from disk. 

Reflex can accept informa
tion from several popular 
business packages. including 
dBASE II. Lotus 1-2-3. and 
DIF. as well as ASCII text 

L antech Systems has 
released a software de

veloper's tool kit that's 
designed to enable an IBM 
PC to be used as a worksta
tion in mainframe. minicom
puter. and microcomputer 
environments. Retailing for 
5399. the Tool Kit contains a 
terminal emulator. window
ing capability, and a choice 
of text editors (the Bell 
Editor. vi Editor. ed Editor. 
or an EMACS-like. editor 
called Epsilon). 

The Tool Kit also includes 
uNETix. a UNIX-compatible 
multitasking operating 
system developed by 
Lantech. 

Developers can use the 
editor to write applications 
off line from the larger sys-

a macro command. 
ScenicWriter sets text on 

the page in single- or multi
ple-column format. Dimen
sions can be specified to fit 
a page design. The package 
includes a 40.000-word 
spelling checker that accepts 
unlimited additions. 

ScenicWriter is also 
available for PC-compatibles. 
Stride Micro computers. and 
versions are slated for the Tl 

files downloaded from main
frames and minicomputers 
or transferred from other 
microcomputers. 

The package runs on the 
IBM PC and compatibles 
and requires 384K bytes of 
RAM and graphics capabili
ty. The suggested retail price 
is $495. For more informa
tion. contact Analytica 
Corp . 31 55 Kearney St.. Fre
mont. CA 94538. 1415) 
490-3643. 
Inquiry 531. 

tern. which frees up pro
cessor cycles. Once the 
code has been generated. it 
can either be uploaded to 
the larger computer for 
compilation or it can be 
compiled on the PC. 
· The Tool Kit can be oper
ated in stand-alone mode or 
in conjunction with a host 
system . 

The Lattice C-Compiler is 
offered as an option. With 
the compiler. the user can 
develop applications in a 
local mode. which eliminates 
the need for a UNIX host 
machine. 

For more information. con
tact Lantech Systems Inc.. 
963 5 Wendell Rd.. Dallas. TX 
75243. (2141 340-4932. 
Inquiry 533. 

Professional and the DEC 
LSI/PDP series. The program 
is also available for other 
laser printers. phototypeset
ters. and daisy-wheel 
printers. The LaserJet version 
costs $995. Contact Scenic 
Computer Systems Corp.. 
14852 Northeast 3 lst Circle. 
Redmond. WA 98052. (206) 
885-5500. 
Inquiry 534. 

(continued) 
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WHAT'S NEW 


Files Protected ........................................................................................................................... 

0 nee a file is protected 

by For Your Eyes Only. 
Grebar claims. no one will 
be able to access it without 
the correct password. The 
program protects files 
created by any software run
ning under MS-DOS. includ
ing dBASE II and dBASE 111. 
VisiCalc. WordStar. Frame
work. RBase. and Lotus 1-2-3 
files. 

Grebar's data-encryption 
algorithm alters every byte 

FORTH Interpreter 
............................ 


A FORTH interpreter op
timized for MS-DOS 

and IBM PC machines. HS/ 
FORTH includes utility files 
to read. write. and load 
standard MS-DOS files. stan
dard screens. and screens 
mapped onto · random-access 
files. Other utilities are seg
ment management. graphics. 
string functions. a program 
editor. and 8087 floating
point arithmetic. 

The assembler. which im
plements the complete 
8088/8086 instruction set. 
can create new code primi
tives or complete stand
alone program files. 

Users unfamiliar with 
assembly language can take 
advantage of an Auto-Opt 
utility to generate optimized 
machine code from FORTH 
source code. The assembler 
~so supports 8087 and 
80186 microprocessors. 

According to the company. 
HS/FORTH can run the Sieve 
of Eratosthenes benchmark 
in 47 seconds. With Auto
Opt. the benchmark re
portedly takes 9 seconds. 

HS/FORTH requires 64K 
bytes. one disk drive. and 
PC-DOS or MS-DOS. The 
price is $2 50. Contact Har
vard Softworks. POB 2579. 
Springfield. OH 4 5 50 I. (513 i 
390-2087. 
Inquiry 536. 

of a file: the company says 
no utility can bypass this 
security measure. The 
algorithm employs a 560-bit 
encrypting code. According 
to Grebar. it would take a 
thousand Cray- I supercom
puters more than 4 billion 
years to generate all possi
ble code combinations. 

For Your Eyes Only can 
protect files on floppy or 
hard disks. You can re
encrypt a file up to 99 times 

Disk Recovers Lost Data 

with one run of the program 
and protect more than I00 
files with the same password 
in a single operation. 

Protected files are auto
matically hidden and do not 
appear in a normal directory 
listing. Only you know 
where they are stored. 

You must enter an access 
code before an encrypted 
program will run. and illegal 
attempts to use the program 
or break into a file are 

recorded in a log that's ac
cessible only to authorized 
users. 

Minimum requirements are 
an IBM PC or Compaq with 
192K bytes of RAM. one 
single-sided disk drive. and 
DOS 2.0 or later. For Your 
Eyes Only costs SJ 50 (US). 
For more information. con
tact Grebar. 2926-266 
Graham Ave.. Winnipeg. 
Manitoba R3C 4B5. Canada. 
Inquiry 5 3 5. 

.•••••••••••••••.............•.........•..............•.....•....•..................••••••• 


A set of disk media 
utilities. UT. Disk can 

restore deleted files on flop
py disks and internal and 
external hard-disk subsys
tems. The product supports 
64 DOS volumes. Clusters of 
an erased file assigned to 
another file can be restored 
unless the user has physical
ly written over every byte of 

the original data. 
In addition to restoring 

lost data. UT Disk provides 
diagnostic checking. sector 
editing. raw sector data 
searching. and file and sub
directory editing. Its Custom 
Volume Configuration fea
ture lets a programmer 
change certain fixed at
tributes of a DOS volume. 

MS·DOS Information Management 

W ith RMI Profiler. an 
information-manage

ment system. you can 
"draw" input formats and 
report structures on the 
screen using standard key
board entries. RMI Profiler 
accepts up to 80 fields and 
2000 characters per record. 

It requires at least I 28K 
bytes of memory. The price 
is $795 (Canadian). Contact 
Reality Microsystems Inc .. 
Suite 203. 103 L.akeshore 
Rd .. St. Catharines. Ontario 
L2N 2T6. Canada. (416) 
93 5-3032. 
Inquiry 538. 

WHERE DO NEW PRODUCT ITEMS COME FROM? • 
The new products listed in this section of BYTE are cullec ! 
from the thousands of press releases. letters. and telephonE :: 
:alls we receive each month from manufacturers. distributors : 
::lesigners. and readers. The basic criteria for selection fo1 ; 
publication are: (a) does a product match our readers· in : 
terests? and (b) is it new or is it simply a reintroduction o· : 
;in old item? Because of the volume of submissions we mus1 : 
sort through every month. the items we publish are based : 
on vendors' statements and are not individually verified. If : 

: you want your product to be considered for publication (at : 
: no charge). send full information about it. including its price ! 
: and an address and telephone number where a reader can ; 
: get further information. to New Products Editor. BYTE. POB : 
: 372. Hancock. NH 03449. :............................................................." 


including the number of 
root entries or reserved 
sectors. 

UT Disk is written in C 
and is menu-driven. It sells 
for $99. Contact Great Lakes 
Computer Peripherals Inc.. 
Suite 245. 2200 West Hig
gins Rd .. Hoffman Estates. IL 
60195. (312) 884-7272 . 
Inquiry 5 3 7. 

Free-Form Retrieval 

You can retrieve all 
sentences or paragraphs 

relating to a specific topic. 
no matter how many files 
the topic is in. with a pro
gram called Electra-Find. 
The package. which runs on 
CP/M computers. is designed 
for writers. researchers. and 
anyone who uses a word 
processor to save informa
tion in text format. 

After you've retrieved 
material. it's saved in a new 
file along with the name of 
the file the text was taken 
from. According to the de
veloper. nearly any type of 
file can be searched. includ
ing database. word-process
ing. and binary files. 

Electra-Find costs $50. 
Contact O'Neill Software. 
POB 26111. San Francisco. 
CA 94126. (415) 398-2255 . 
Inquiry 539. 
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~~· · - . '& B<Jth expandable to 256K. 
5-slot has two serial slots and--- one parallel. 

.: • ""I•' 

BOA·6000·00 5-Slot . . . $395.00 BOA-605B·OO 8-Slot . . . $395.00 PC-300 300 watts ... . . ... .. POW-2050·00 $495.00 

• Hard Disk Ready Power Supply • Serial Ports • Parallel Ports 
• And MORE! SYS 8000·00 Only $525.oo· 

IBM type Case Ollly 
5Slol . . 
8Slol. 

. CAB 3060·00 $65.oo· 
. . . CAB 3075-00 $65.00• 

This is OUR Junior! 
Use this "Oriveless" wor1lstati111 for low-cost Networking. 
Features: • 4-slot IBM™ compalible Motherboard 
• 128K Slandard Memo1y • 8088,8087 Malh Co-pro· 
cessor • Optional Flqipy Drive with Controllers. 
SYS·8100-00 . . . . . . . . . . . . . . . . .. $475.oo· 
Full System w/Keyboard, Mono Monitor, Video Display 
Card, 128K RAM. . . SYS-8725-00 $895.oo· 

& ' 

10 Meg H.D. 
Complete System! 

NEW $1895°0 * 
20 Meg Color 

Complete System' 

Standard Features: 

1111111111 

pearancel Req.Jires 111e slot 
in your PC for SASI ilterface 
and an extension connector 
on the floppy card. Eve1y
thilg else is supplied by us. 

1o Meg s1295• 
20 Meg $1495• 
40 Meg s1995• 

65 Meg $2895• 
105 Meg $3695 • 
140 Meg $4595 • 

Add.On Hard Disk 
Two ways to go.The lntem~system ~ cheaperbetausoitdoes 
not need aPIS&Chassis.The sai1e PIS&Chassis can be us· 
ed for a1OMeg Tape Back·up"' your XTI 

10 Megabyte 65 Megabyte 
1795 fnt/1995 ext 12495 

20 Megabyte 105 Megabyte 
11095 lnt/11295 ext 13295 

40 Megabyte 140 Megabyte 
115951n1/11795 Ill 14195 

Add.On 10 Meg Tape 
• Full-Size, Feather· Touch,Capacitance Keyboard with 10 F111CtionKeys and Calculator·Type Numeric Keypad • If yourtBM·XT needs amile 

help in ttie Back-up calegoty, 
you wC11'I be able to beat ths 
price' Cables, software and 
everything·! 

•Comes Standard with Parallel andSeri~llO • 2·Slimline SY." DSIOD48 TPI 360K Drives • 
• 8 IBM compatible expan.skits • Operating System Software Rebate • OOS BIOS on EPAOM • 

1111111 

** U.S. ** Telecom · 
U.S. Telecom's latest pro

duct, PhoneMa•ter, allows 
,schOol ad.ministrators to s!Ore ' 
voice-mail messages, such as · 
absence notifications to 
parents, In the same computer 
the~ use for other word/data 
processir,ig. thus eliminating 

• 256K paiity checked RAM on Motherboard • 8088 16-bil CPU • 4 OMA &3Timer channels • 
• Up lo 32K of EPROM(full SK supplied) • Supports PC·DOS •MS·DOS •CPIM·86 • 

• PowerSupJ)yisHard·Disk·Aeady, no •High resolution 12" MonitorwithGreen $395.00• 
need to add-on addition~ power Screen · 18 MHz ban<Mldfll...~. ~···;.:~·~······ . $495.00' 

'Additional 64K Memory Chips 
ICC·7801·00 · (9) .. .. .. . $ 

Micro Products is ready to serve your needs il severalcountries. Each Office 
has Sales Literature, Local Pricing, Inventory and TechnicaiService available to 
support your needs. There are no problems with U.S. Export Forms. AdlHJn Mama<y, RAM Disk &Print Spoder BOA·8650·00 . 

$1245*$1245* $1245*Do it Yourself! Add-On H.D. & Tape
VII! think of this System a; a"Do t Yourself'" System. Start bf choosing 10 Megabyte Irwin 111 the
5or 8Slots.Some of the standard Features: • 64K RAM expandable Complete XPC top,yourchoice of Hard Disk 
to 256K • 4 OMA Channels• Runs MS-DOS™ and CP/M·86™ System! by XOR 111 the bottom. Super ap·
(software not included) • Multi-function Keyboard &Cable 

the need for separate, expensive, tape recorder-type Color Graphics Card, 320 x200 Res.Color,640 x200 Monochrome 

dialing devices. PhoneMa•ter will deliver the stored, 


HEAD OFFICE TAIPEI OFFICE 
BOA·8400-00 . , • , , . , , . . .......• . ......•. .. $245.00 

15392 Assembly LJlne, Unit A 2F, 126, Roosevelt Ad., Sec. 3, 
Darryl R. Green Tony Lio 

Monochrome Grophlcs Cud, 11·2·3 compatible) 720hx 348vnatural-sounding voice messages at programmed Huntington Beach, CA 92649 Taipei, Taiwan, R.O.C. BOA-8500·00 .. . .......... $155.00
tlrries, coAects responses ii desirell, and print call pro Phone: 71 '. / 898·0840 Phone: 396-9900 I 396-991 O 
Clock Calendar Board, Par81ei Port. fits in "short sfol " w/banery Back-upTele•· 887841 XOAOATAHTBH Telex: 21140SIGMALTD 
BOA-8700·00 . . ........ . $75.00

gress reports. PhoneMa•ter can also be used as 
ZURICH OFFICE MARACAIBO OFFICE 
Cynthia Clark Jim Stevens

voice-blilletln board for parents to call for info on 
XDR-500 Printer, Doi Matrix, 80 col., IBM Graphics COITllllliblevarious school events and/or as an answering service Eidmahstrasse 36 Av. 3F Esq. Celle 81 PAl·5575·00 . , , . . $495.00

for staff and faculty. CH 8032 Zurich Centro Com. Maelga -Local #5 Monochrome Monitor, 18MHz bandwidth, composite il'!lUtGreen ScreenSwitzerland Maracaibo, Venezuela 4001-A"J.J." Kelley says •we have over50 Xfle·XT MON·1000·00Green. . ........... .. . ... $ 99.50
Phone: 1-69 3633 Phone: 061·913328HirdDlllcl lnstslled and worlclng perfectly to date. We MON·101 O·OOAmber . . •. .. . . . . . . . . . . .. $114.50 

WO«Ad like to talce this opportunity to recommend to 


Telex: 816058·HKIN Telex: 62344 PEMIN 
Floppy Conlrollar, Controls up tofourdrives, 5Y. • 48196 TPI 


other Vertical Integrators the hardw,are and services of 

AUSTRALIAN OFFICE CANADIAN OFFICE 

BOA·6100-00 ... . ....... . ... $95.00 
Micro Products." · ,,_ 

8 Irwin Street, BeUevue 
W.Australia 6056 • • PENDING - · HardDlskConlrollar, standard ST·506 interlace for OOS 1 1&2 0 
Phone: 274-3701•611 W. 26th Streel •Joplin, Mlasouri •417_1781"'!' 00' . BOA·8050·00 , . . . . . . $245.00 

Inquiry 23 1 

... Micro Products • 15392 Assembly Lane • Huntington Beach, CA 92649 • 7141898-0840 ~ 



These Qume DTB/ 842 disk drives are NEW double 
sided uni ts acquired from the excess inventory of a 
major computer manufacturer. 

Five Inch Winchester Hard Disk Drives 
One Two 

FUJITSU M2235AS 27 Meg. 
RODINE R0-208 53 Meg. 
MAXTOR XT1065 65 Meg. 
SHUGART 712 13 Meg. 112 Ht 
SHUGART 604 6.7 Meg. 
TANDON 502 10 Meg. 
TANDON 503 19 Meg. 

999 
1589 
1995 

795 
159 
419 
795 

959 
1493 
1965 

765 
149 
395 
775 

Upon request, all drives are supplied 
with power connectors and manual 

MEMORY 

DYN.-MIC MEMOR" 
411 6 150ris . 16K ICM-4116 ·l 
-H1 6200ns.16K I CM-4116~ •) 
-1164150n s.6dK 1 ~ ilrehcsh ICM -41641·-0 
41256150ns.256~ ICM·412561 50 
42281orlBM fAT ICM·4 12 81 50 
DPB409 dyn;imic .;.ontn , ler JCT·8409 

STATIC MEMORY 
2 1L 02 200n ~ . 1 K s t ;i i . c 
21L0 2450ns . 1K s 1.:i t1c 
2J12450 ns. 2K staUc 
2 11 ~ JOOns. lK i 4 
.1044TMS 450ns . 4K i 1 
5257J OOns . 4K" 1 
61 16 P 420 0ns.2K i a 
611 6 PJ 150n s .2K i 8 

21oa.aSOn" . 11< . a 
211&4S0ns.'I( 1 1! 
271STMS-l~i:t . T11  voh.1ge 
27l2 -ISOns. 411; ~ 8 
21~ JSOns SIC 1 II 
27 128).S<ln.!i, HioK o & 

ICM·21 L02200 
ICM·21L02450 
tCM-21 12450 
IC M-2114300 
ICM ·4044450 
ICM.5257300 
ICM·6116200 
LCM.6116150 

EPROMS 
IC.E-2708 
ICE-2116 
ICE·21 161 MS 
ICE·27l2 
•CE·:11$4 
ICE-27128 

Ons 

J 
1-31 32 • 100 .;. 
1.75 1.65 1.45 
1. 75 1.65 1.45 
J . 95 J .40 J.25 

18 .95 17.50 14.75 
ia .95 11. 50 t4.n 
39.00 JS.DO 29.00 

1.4 9 1.29 1.15 
1.29 1.15 .99 
2.99 2.85 2.75 
1.95 1.85 1.75 
J.49 3.25 2.99 
2.50 2.25 1.99 
J.95 J .85 J .70 
4.55 4.35 4 .15 

4_95 4.75 4.55 
•.so 4.25 J .'1 
7.WS 1.65 7.25 
4. $(1 ) ,75 l .55 
S.9S s.n 6.25 

11.95 IUS 1$..2S 

Sh~lt 
1tS9

The Shugan 801 R has long been the standard by which all 
other eight inch disk drives have been iudged. The 801 R has 
h1s1orically been used by thousands ol quality conscious 
equipment man~facturers because of their extremely high 
degree of reliability. 
These units are current production, rack mountable LSI tech 
nology. The drives are identical to drives currently sold by 
distributors at 5600. 
California Digital has aquired these NEW units as a result of 
a change of markeling strategy of the A.M. Jaquard Corpora
tion. This is the best value that has ever been offered on any 
Shugan eight inch disk drive. SHU-801 R 

Plastic library 
case supplied 

with all diskettes 
purchased from 

California Digital. 

DISKETTE$ 116.$0 
FIVE INCH SINGLE SIDED DOUBLE DENSITY 

f~~~~~:~; Each box 10 Boxes 100 Boxes 
S 1;i:Jccn 

CAL DIGITALg:tm 16.S0 114.9S 13.SO 

SCOTCH 5E5J!:i!222.9s 21.7s 20.7S 

VERBATIM ~mm:~ 22.9S 21.7S 20.7S 

::~~~LEX ~;~~~;=::.. ~:::: ~~:~: I~~:~: 
MXL·MHt/16 

DYSAN m:m::g 32.2S 31.00 ,29.7S 
FIVE INCH DOUBLE SIDED DOUBLE DENSITY 

CAL DIGITAqf..u:~ 19.9S 18.7S 17.8S 

SCOTCH ::::::::: : m:~.29.9S 27.9S 24.7S 
MMM-7 45116 

VERBATIM ~m~m 29.9S 27.9S 23.7S 

MEMOREX :::~gm 27.9S 26.7S 24.2S

TEAC558 55F MAXELL ==~~=g~~.. 27.9S 2S.9S 24.2S 
MXL·MD2/16 

48TPl·96TPI MAXELL J HDM•=::°""" CALL 
Five Inch Single Sided Drives ov~.104120 j

DYSAN g~.:rnmg 42.S0\40.SO 3S.SO 
One Two Ten ovs.204120 I 

SHUGARTSA400Lfullheight 189 179 175 DYSAN / 96 ~:! 49.9S 47.9S14S.7S 
TANDON TM100·1 full height 99 95 79 EIGHT INCH SINGLE SIDED SINGLE DENSITY 

Five Inch Double Sided Drives 
TEAC FD55B half height 139 135 129 
TEAC FD55F 96 TPI, half ht. 139 135 129 
REMEX RFD480 2/J ht. IBM/PC 39 39 35 
CONTROLDATA9409 PC 169 159 155 
CONTROLDATA9428 1hht. 119 115 109 
SHUGART SA455 Half Height 139 135 129 
PANASONIC JA551 /2N (455) 139 135 129 
SHUGARTSA465 1/2Ht. 96TPI 239 229 219 
TANDON 100·2 full height 169 165 169 
TANDON 101·4 96TPI full ht. 329 319 305 
MITSUBISHI 4851 half height 159 149 145 
MITSUBISHI 4853 96/TPl'h Ht.169 159 155 
MITSUBISHI 4854 8" elec. 395 385 375 
QUME 142halfheight 219 205 199 

Eight Inch Double Sided Drives 
SHUGART SA851 R 495 485 475 
QUME842"QUMETRACK8" 319 319 313 
TANDON 848E·2 Half Height 459 447 435 
REMEX RFD-4000 219 219 209 
MITSUBISHI M2894·63 447 439 433 
MITSUBISHI M2896·63 112 Ht. 459 449 409 

SCOTCH MMM-74010 

M'EMOREX MAX-3062 

VERBATIM VAB -3419000 

DYSAN DYS-374011 

28.SO 27.so 23.80 
27.7S 26.60 22.2S 
31.SO 29.SO 2S.60 
3S.7S 32.7S 29.7S 

EIGHT INCH SINGLE SIDED DOUBLE DEr.:;ITY 

SCOTCH MMM-74110 

MEMOREX MAX-3090 

VERBATIM VAB·34/BOOO 

DYSAN DYS-3740110 

MAXELL MXL·fDl 

33.9S 31.7S 29.1S 
31.9S 27.7S 26.1S 
3S.2S 33.2S 28.7S 
40.7S 38.7S 32.2S 
4S.SO 39.7S 3S.1S 

EIGHT INCH DOUBLE SIDED DOUBLE DENSITY 

SCOTCH MMM-74310 

MEMOREX MAX-3102 

VERBATIM VAB-3414001 

DYSAN DYS -3740120 

MAXELL MXL-f02 

4S.9S 43.2S 37.so 
37.9S 36.7S 31.SO 
41.7S 37.SO 32.2S 
S4.6S 49.7S 40.SO 
S2.SO 48.7S 40.4S 

ENCLOSURES 
~~gg~8~~~1 R 1 J ~~~~~u~;~~~~~ 1~:~~s~~~~1ni~i1~~;s':g~~~t~c~~fenl~~ 
yow application. The lo!lowmg stock disk dnve enclosures are available. 
All include power supplies the 8 ·enclosures are supplied Wt!h eichaust fans 

• Horizontal mount dual a-· lull hei ~hl drives. 
• Vertical mount dual full height 8' drives 
• Horizontal moun1 one. lull height or two half height ff '. 
• Horizontal one lull heighl or two half height 5 'l.4 •·• 

5279.00 
299.00 
239.00 
89.00 

DOUBLE IM 
SIDED ~I 

Eight Inch Single S1 

SHUGART 801 R 
SIEMENS FDD 100·8 
TANDON 848E·1 Half Height 

159 159 154 

129 125 119 

369 359 349 




~f5l:,is'ZS9 

MONITOR 

The NEC J(.;· 14010 is a 13" medium/high resolution RGB monitor 
suitable !or use with the Sanyo MBC-5501555 or the IBM/ PC. The 
momlor leatures a resoluhonol 400dots by 240 l in~s. Colors ava1\ablc 
are Red. Green. Blue. Yellow. Cyan. Magenta. Bl"!Ck and Whr/e 
These mornlors are currenlly being used in applications lar more 
critical than microoomputers. 
The NEC momtor carries the L11ton·Monroe label and was ong1nally 
scheduled lor use 1n their "Office al the Fulure·· equipment. A change 
1n Monroe·s marketing strategy has made lhese urn!s excess inven
tory which were sold 10Cahlorn1a 0 191ta\ We areofteringthese pnme 
· new·· RGB momtors al a lrachon of their original cosl Sanyo com
patible NEC· 14011$: IBM/P/ C Comp uter compatibleNEC· 1401/PC 

MONITORS 

10A 

ZCJ •~h ZVMl2 cotumn switch 
Zen11n ZVM l 2 otumn switch 

~:i§}~: ~gb ~~~~~~F;i~d~ac~~0~pos1t 111cieo 
Conrac9 ooen!ramefeou11eSl"IOrlsync i \2" suppl1· 

COLOR 
NEC JC 14010 t.1cd1um.H19n 13 RGB 
BMC AU9191 UCotor composrt,,1CJcow1th sounCJ 
BMC 919\M RGB 6es1gncd IOI use Wilh me IBMcom, ule• 
NEC JC 1203DM RGBcolQf n10nit01 
NEC JC12 15colorcomoos11 
Zcmll l ZVM 135 AGO & comPosrte t.ullJl...:•toi IBM PC 
Amdci..Colorl 13 com\lOSll " deo 
AmcJek Colo1 II - . iJ Rl.&rn11 esolullor• 
AfTl(!Ck C• :Or Lii · . 1 ;1 Fi\18 •1ice11u1n 1esotu!11on 
Punc.don HX ;2 RCB te\l1PC cor·rpal t>lc 

PRINTERS 

MATRIX PRINTERS 

Sia• Gemin•· 10X 12ocnar1s-x; 
Sl~r Gemmi·l5X. 100char.1sec 15' pape1 
S1;i1Gern1n10e,1a10. 160Cha11sec 
Sl.:11Coe~ SOFT lr1chon& tr<1c1or 
"1osh1baP 135 1. 192ch;irlsec 1euci4ua111y 
Oi.. 1 ~lal; 182Asenall. para!lc19':" paper 
O• •O.UA92APll'•lll'llrt~ l60cha<1sec 
o~•data 83A & pa1al1e115 ·paper 
Ok•dara84A I parallel 15 pacer 
Epsoo R.<-8010 120 Cha11sec 
Epson FXOO. 10 160 char 1:oct w•lh graptma• 
Epson FX \00 15 160 char lsecw1\h 91aphtra• 
Et•sonL01500 1S" coresoon<lencequa1Jty 
EpsonJX80 Cotcrpnn1ef 
Anadex 9501Bh1qh 5'K'C<fw~h g1aph1CS 
AnaG'c• 96208 200dlaflscc par I c\ serial 
Prowutcr85t0pma!le19"1 paper 
Prcwmrcr 11 . oara!'el 15 paper. g1.:iph1cs 
Oa1ap1oduc1s 8 -600·3. banclp11n1e1600 LPM 
P11nt10mJ P300h19nspecd pfln\er JOO Imes pe• mmule PTX-P300 
I • .11oorP600u1t1ah19t1specd600lmespe1rnrnule PTX-PJ;OO 

WORD PROCESSING PRINTERS 
NE;C77J0 55 cnarlsecona. senal 1nte1f<1C.e 
Nl:C7730 55cnar1sec.par 11ntedace 
NEC3550 popular p11nle1designed lo11he 1BM!PC 
NEC2050 designed for IBM1PC20 char/ sec par I 
Silver Reed EXP500. 1.i cua//Sl-'C parl 1n1crlace 
s,11..:rReed EXP550 1 7 Ch.:irJsec Parlln!ertace 
D 1blo6JQ40cha11sec se"al 
D • ..:. :>620. prc;p;.••<in..i! •:;.,1N ! rv_. & vcrt rab 20cps 
Ju~•6100 . ! Behar 1sec SPECIAL 
B1other HRlA se11al1nte11atc 
S1a1,-1111er F10 se1 1at ·10 char1scc 
S1;:;rw1•\er F10 pa1allcl. 40 chailsec 
Comre" CR2. 5k bu Her, Prepo1!1onalspacm• .par I 

TERMINALS 

Freedom 100. sp~I screen, dc1a1cha01e keyboa•d LIB ·F IOO ·1 9500 
Dume 102 91een phosi::11or le1m1nal 
Ampe• D1a109ue 125 9•eenscreen. 
Ampex O.alou9e t75 <1mbe1 sc1een.1wopa9e. lunc keys 

OUM· \02 
APX-0 125G 
APX·0115A 

53900 
675.00 
719 00 

Wyse50. 14·· greenphosphor WYS -50 59500 

STR-G10X 
STR·Gt5X 
STR·DIO 
VST-C BOFT 
TOS·135 1 
0K1·82A 
0Kt-92A 
0Kl·89A 
0Kl·84A 
EPS-RXBO 
EPS-FX80 
El-'S-FX100 
EPS-L. 1500 
EPS-JX!iO 
ADX.95010 
ADX-96208 
PR0-8510P 
PR0-2P 
OPS-6600 

NEC-7710 
NEC-7130 
NEC·3550 
NEC-2050 

~~g:~;~~~g 
DBL-630 
DBL-620 
JUK-0100 
BTH-HR1 S 
PR e -FIOS 
PR0-F10P 
CRX ·CR2P 

2590 
3650r 
399 f' 1 

179 l 
14950 
3290• 
3990! 
5590(, 
9290l 
25'10C 
439 0 
629(){1 

l li9 0• 
5;9[)( 

1029 0' 
11290<1 
35900 
68900 

6985 00 
3~9500 
579500 

1795.00 
179500 
159900 
99500 
·15900 
65900 

1i65 00 
77500 
42900 
695 00 

112500 
112500 
-19500 

TRIAL OFFER 
l2008AUD 

MODEM 

The T earn 212A offers all !he lealures ol lhe Hayes 
Smar! Modem 1200 lor a lraction ol lhe price. Now is 
your opportunily lo purchase a 1200 baud modem al 
the price ol a 300 baud modem. 

California Digital is so confident of your complete 

sat isfaction that we will allow the return the Team 

2 12A and apply lhe lu ll credil towards lhe purchase 

ol any other 1200 baud modem. TEM-SM1200 


MODEMS
\ 

·:_·-·-----~7- :~119.. 

CT- S2-.2A-H-'20_0b_.,,-. ., 

1111 

oodill!!"''.... 
Signalman Mar~ 12. \200bauc1.HriyescompaJ1ble 

CSTGSL·'•~ ',A,,H
" 

', ',',oo,, 

~1~ynea;5~a~~~Je~~i~0°~1 ~~g. 1 ;;:~ ~~:~~~ ~~~ed1 a1 
Hayes120081oruse .... 11t1 lhel BM1PC 1200baud 

~!~=~~~~~on~~~~; 1~;~~3t~~~e d••ecl connec\ 

HayesSmar1modem 300o;:iuc1on1~ au1oanswei . au1od1al 

~~~:~~~o .i ~~ g"g
HYS·1200~ ·12900 

~~~:~~~232 ~~~gg 
HYS-IOJAO 22900 

Prometheus 1200 super rea1ures PAM-P1200 35900 
P1omeineus 12008 1rnetf1al PC PRM-P12000 279 oo 
Team 1200 Hayes Compal1ble TEM-SM1200 229 00 
~~ ~~g~::~~~~~~.,;~1~j~?1~~~c1b:~~odia1 i answer ~~1~:~~~12 ~~~gg 
Pcnril J00112001ndusiua1quaMy PEH·l2AD 59500 
u n1,,ersa1 Da1a 103LP. l11e1)0wcr ;mswcr&o11911a1c UDS-103LP 16900 
u11111c 1sa! Oa1a 202 1200b.aud hall dup!cx only 

~~:~:!~1 Ja~2~~.~i~~~~?. ~~~da~~~~~- tMiepQwer 

UDS-202LP 

~ge:~~Li 
219 00 

~~;: 

=:=;: :_;- -
PC with Controller 

SIX PAK PL.US 
AST SixPackPlus zero memory $219.00 
AST SixPackPlus 384K lully populated board 399.00 
AST MegaPlus 11 64K to 5 12K wilh MegaPak 265.00 
AST MegaPak 256K piggyback I MegaPlus 265.00 
Ouadboard 64K wtlh six functions 249.00 
STB RIO Plus 64K with PC acceleralor 27900 
STB Super 110 serial/ parligame port 184 .99 

AST Monograph Plus monochrome/graphic 449.79 
Hercules Graphic two year warranty 339.89 
Hercules Color Card new from Hercules 189.89 
PC Peacock Color 229.00 
Ouad Color I ~x~~~d~g1~: fir~~7~~~ 209.75 
STB Graphics Plus with software 379.67 

. 

ll!!iiiil 

1229 
OLYMPIA 

Com~uter Printer 
and Typewriter 

~ ·:: ' 'i~ 
~ 

-
!\. ~ ~ 
~ The O lympia Corporation has JUSI re · 

~ leased two new typwrrters with built .n 
Centronics printer interlace These word 

~~ processing printer are the ideal answer W . to your personal correspondence needs 
The Compact 2 p1clured above prin!s al 14 char· 
acters per second and is pr iced at 5459 OL Y -C2 . 
The Orbit XP prints at 10 characters per second and 
is p riced at only S339 O L Y -X P 1. Bolh machin es are 

eqwped w1lh 2 K 1byte printer buffers. 

I!!!'!!:~~ 

I -~ • • • I 

1119 . 
l 
These 6.7 Megabyte drives are new units recently re

leased by the Shugart division of Xerox. 

The Shugarl 604 is lully 506 induslry compatible. Each drive is tesled belore 

shipment and is supplied with a 90 day warr anly. SHU-604 


DOUBLE SIDED 

REMEX DISK_DRIVES 

119 ~+ 


BMC-12A 
BMC-12EN 
AMK-300G 
AMK-300A 
AMK-3l0A 
ZTH -122 
zn;.z123 
NEC -JB1201 
NEC -J i3 1260 
CON-BW9 

NEC-1401 1X 
BMC.9191 
Bt.1C-9191M 
NEC-1203 
NEC-JC1215 
zrH-Zl3:) 
Ali\K-100 
AMK -200 
AMK-300 
PRN-HX12 

7895 
11900 
128.95 
13895 
15895 
8995 
8995 

15900 
11900 
5900 

25900 
23895 
37900 
69900 
33900 
•17500 
29900 
41995 
35995 
-17895 

Wyse JOO. E19n1 colo• osptay. spin st1een WY5·300 11 59 00 
Zen1lh 29 1e1mona1, V"'52 compatible deta1cn ble i..e~tloard ZTH·Z29 765.00 The Re~ex drive is sui lable for IBMt PC and all other apphcat1ons requ1r1~ 
Tele·.·ldco9 10Plus DloOlmode TVl-9\0P 57500 double sided Tandon 100-2 compatibihty. The un11s 3re 2,, 1he hetght ol a 
Televideo 925. de1a1chabte keyboard. 22 Tuncl!on keys TVl-925 759.00 4 164 Memory Chips 150 or 200 ns 3.95 
Tclevrdeo 950. graphlcchar .spill screen. 221unc TVl-950 95000 64K Set (9 chips) with instructions 3495 standard disk drive and will allow three Remexs to fit in the space of two 
Tell!V'ldeo970. 14 · green. 132 column. European TVl·970 109500 standard height drives. All drives are new lactory packed units. RMX·480 8087 CoProcessor arithmetic chip 119.00 



Inquiry 92 

CCT-4 SYSTEM 
SERIES 

The latest CCT implementation of the new 
generation Intel 16-Bit Processor technology. 
This means extreme speed, unequaled power, 
and the ultimate in reliability, and of course, the 
innovators at CCT behind it. 

This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-80H (8MHz), on the 286Z CPU 
board. This combination, along with CompuPro OMA controllers and 1/0 boards, yields a dramatic improvement in system 
throughput speeds, from basic CP/M operation, up to large powerful multi-user/multi-tasking machines. The CCT-4 
represents the most advanced hardware presently available in a microcomputer to run the thousands of CP/M type 
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when 
available), all software written for the IBM PC machines. This series is for the serious business/scientific user. 

CCT-4A State-of-the-art power in it's basic form. Consists of CCT-286Z CPU board and CCT-M256 (256K), along with Com
puPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4, the CGr-2.4 floppy drive system, and 
CP/M 80 and CP/M 86, and with Surgefree SF-200 surge suppressor system. . . .. . ..... ..... .. $5,995.00 

CCT-48 Single-user/hard disk power. As the 4A, except priced without the CCT-2.4, to add in your choice of CCT hardlfloppy 
combination drive subsystem, at the published pricing .. .. .. .. . .. . . . . .. . . ... .. . . .... .. . .. . $4,895.00 
(Example: CCT-48 Mainframe with CCT-10/ 1 = $7, 244.00) Plus cost of selected drive subsystem 

CCT-4C Multi-user/hard disk power. As the 48, with the CCT-M512 (512K static RAM board) instead of M256; Interfacer 3 in
stead of Interfacer 4; Surgefree SF-400 instead of SF-200, plus M Pl M 8-16operating system. (6 user system) $6,695.00 
(Example: CCT-4C Mainframe with CCT-4011 = $10,044.00) Plus cost of selected drive subsystem 

~~ CCT BONUS ON 4C: FREE CONCURRENT DOS UPDATE! 
~b~ The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-in, 

~«;. ~ and the CCT unconditional 12 month direct warranty. 
CCT-M512 CCT introduces it's 512K static RAM board. IEEE Standard 12MHz. 512K in one slot! Introductory Price: $2,249 
CCT-M256 256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system . . . . $1 ,149 

\. 

CUSTOM COMPUTER TECHNOLOGY I BOX 4160 ISEDONA, ARIZONA 86340 
lULL FREE ORDERING: 800-222-8686 / For technical support I service: 602-282-6299 

Teamwork is 
making a comeback 
in America. ~ 

Cooperation on the 
production line helped America 
win World War II. We're in another kind of 
battle today-a fight for economic survival in an 
increasingly competitive world market. Coopera
tion in the workplace is helping us meet this 
challenge too. 

In plants and offices throughout the country, 
management is asking employees for their ideas 
on how to increase productivity and improve the 

work environment. And workers 
and their unions are responding 

with a wealth of practical sugges
tions and a renewed spirit of 

cooperation. 
For information about how 

others are working better by working 
together, contact: 

Cooperative Labor-Management Programs 
U.S. Department of Labor 
Washington, D.C. 20216 
202-523-6098 . 

U.S. Department of Labor 
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TOLL-FREE CUSTOM COMPUTER 

ORDERING: 

800-222-8686 TECHNOLOGYCc'
®

1 CCT PLAZA - P.O. BOX 4160 - SEDONA, ARIZONA 86340FOR TECHNICAL SUPPORT/ 
Purchase your Hardware and Software directly from an OEM I Systems lnteg ratrn: Take advantage of our buying power! We stock aSERVICE / IN ARIZONA: 
full line of Board Level Components, Software and Peripherals. Call for your needs. We'll give you the Lowest Prices, and the Technical 

602-282-6299 Support and Know-How we are quicklybecoming well-known foi: Satisfied Customers Nationwide. The Nation'sCustomSystemsHouse 
for Business. Education and Science. Call for asystem quote. CCT implements tomorrow's technology today! 

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 

~>iii£~~: .'. -

. - · 
" 0 .-;7<, Bil 

. = 

~ " (GmpuPro J 

80286 NOW! 
D CCT-286Z is our model designation 
for the Ml-286 dual processor board 
trom Macrotech. ltfeatures the super 
high speed combination of Z-80H and 
80286, with provision for the 80287 
math chip. Directly replaces 8085/88 
and 8086 CPUs running CP/M, MP/M 
Concurrent DOS, and MS-DOS, at 
throughput increases of 3X to 5X! 

SPECIAL PRICE • $1099 
80287 Option - Installed -$395 

SEE THE CCT-4 SERIES 

USING THIS BOARD 


DETAILED ON THE FACING PAGE 


• 8" CP/M SOFTWARE SPECIALS • 
dBASE II -Latest Version 2.4 . . ... $349 
Supercalc 86 . $99DSupercalc 2 . . . $259 
Wordstar ...... $279DPro-Pak . $379 
DRI CBASIC Compiler 80 .. $3890 86 . . $449 
ORI Pascal Compiler 80 .. $2790 86 .. $449 
DRIGSX-86 $79DAssemblerTools/RMAC $179 
Microsoft BASIC . $299DCompiler .. $339 
Supersoft FORTRAN IV . $3390 C Comp $399 

• TOP SELLING PERIPHERALS • 
Wyse Terminals . . . . . . -DROPPED

LIBERTY TERMINALS 
• Superior Reliability • 

100-12" GREEN-25 X80 . . . . . . . $399 
110-14" GREEN-80/132 Column .. $499 
200-14" GREEN-80/132 Super Deluxe . $569 
220-14" GREEN-DEC Compatible . . $699 
CCT RECOMMENDS

AMBER Screen Options . . . ... . . . . $20 


OKIDATA PRINTERS - Top Quality 
82 - 80 Col . . . $329 83 - 132 Col . . . $619 
92 - 80 Col . . . $429 93 - 132 Col . . . $659 
84 - 132 Col/200cps-Top of the Line . $799 
F()( Serial Interfaces - Add . .. .. . . . . $100 

DIABLO - Letter Quality Series 
Model 620 . . $969 Model 630 . $1799 

I 

INDUSTRIAL GRADE CCT DISK DRIVE SYSTEMS ROLLSIROYCESOF
SUPERIOR QUALITY THE INDUSTRY 

S-100 HARD DISK SUBSYSTEMS 
Professionally engineered ST-506 type systems! or the business market S-100 Computer user. In
cludes industry top quality drives, CompuPro Disk 3 OMA controller, all cabling, A&T, formatted, 
burned-in. Provisions for up to two hard disks in each system. We include operating system update. 
CP/M 80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. (/1 Systems areCCTinnovatedhard/floppy 
combinations, with Mitsubishi DSDD 8" drive.) 12 month warranty. 
CCT-10(11 +MEG) ....... . . .. .. . $1799 CCT-10/1 . . . . . ... ...... .. . ... . $2349 
CCT-20 (22 + MEG) .... . .. . . . .... $2319 CCT-20/1 . . .. . .. . . . .. ... . ... .. $2869 
CCT-40 (36 + MEG) ....... • ...... $2799 CCT-40/1 ....... ... .. . . . .... . . $3349 
CCT-60(58+ MEG) (New) .. . . . .... . $3999 CCT-60/1 .. . .. . . . . . .. .. ... ... . $4549 
CCT-90 (87 +MEG) (New) .. .. ... . .. $5209 CCT-90/1 . .. .. .. . . . ... .. .. ... . $5759 
CCT-125(123+MEG) (New) . .. .... . $6399 CCT-125/1 ... ... .. ...... ...... $6949 

Drive capacities shown are after formatting! We are working qn tape cartridge back-up units. 

CCT-2.4 •Dual 8" DSDD FLOPPY SYSTEMS CCT-5 • 5¥4'' DSDD 

Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure, IBM Compatible Tandon 320K. Extra Heavy Cabinet 

removeablefilter air system, all cabling, A&T, Burned in. The accommodates two drives, hard or floppy. All cabling, A&T, 

fastest system available: ... .. .. .. .... ..... .. $1229 Burned-in. Perfect for our MS-DOS Package .... $399 


* SUPER PRICES * COMPUPRO COMPONENTS * IN STOCK * 
CCf-2 - $6799 • CCT-3 -$6699 • Disk 1A w/CP/M - $619 • CPU 8086187 - $819 • M-Drive/H - $1099 


CPU 8085/88 - $349 CPU 8086 • $559/10Mhz - $599 • CPU 68K • $519/10Mhz - $639 

CPU-Z- $249 • Disk 1A-$519 • Disk 3-$499 • RAM 23/64K- $309/128K • $599 • RAM 21 (128K) • $749 


* RAM 16 CLOSE-OUT SPECIAL· $249 * 

RAM 22 (256K) - $1179 • Interfacer 3 -$499 • Interfacer 4 -$349 • System Support 1 -$329 

Enclosure 2Desk - $649/Rack - $699 • CP/M 80 (CCTHMX) - $125 • CP/M 86 (CCTTMX) • $175 


CP/M 8-16 (CGrrMX) - $199 • MP/M 8-16 (CCfSX) - $499 • CP/M 68K (CCTCX)- $279 


16 Bit Upgrade Kit: CP/M 86, RAM 16, System Support 1, Cable $709 D CP/M 8-16 ·Kit· S733 


Operating System Updates/Remakes - $30 

• FREE CONCURRENT DOS 8-16 UPGRADE (WHEN AVAILABLE) WITH PURCHASE OF MP/M 8-16 • 


CCT-1 - ENTRY LEVEL S-100 BUSINESS SYSTEM 
• Enclosure 2-Desk-20 Slot Mainframe • • CCF2.4-Dual 8" Mitsubishi 

• CPU 8085/88 - 6Mhz 8085/8Mhz 8088 • DSDD Drive System · 2.4 Megabytes • SPECIAL PRICE 
• Disk 1A- OMA Floppy Disk Controller • • CP/M 80- 2.2 HMX - CCf Modified • 
• RAM 16 • 64K Static RAM - 12Mhz • • All Cabling, Complete CCr Assembly, $3,559
• Interfacer 4-3Serial/2 Parallel 1/0 • Testing, and Minimum 20 Hour Burn-in • 

RUNS ALL STANDARD 8" CP/M SOFTWARE - INCLUDES 0UR EXCLUSIVE 12 MONTH DIRECT WARRANTY 

Prices &availability subject to change. All products new,and carry full manufacturer's warranties.Call for catalog. Free technical help to anyone. All products we sell are ccr individually 
tested and set up 1or your system -Plug-In &Go! Arizona residents add sales tax CCT''' Trademark-Custom Computer Technology; MS-DOS® Trademark- Microsoft IBM"' Trademark 
- International Business Machines; CompuPro'", Trademark- W.J. Godbout; CP/M'"' MP/M'" Trademarks - Digital Research 
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Inquiry 337 

..xZ::::... ~· ....T.."NICSco IN,.. 1-800-421-5775(0rder0nly) 

~ :IU11il ""' •I '-8 ~~~~E6H'61~~~~0 (CA. Order & Int.) W 12621 Crenshaw Blvd., Hawthorne, CA 90250 ~:t·Fri. ,g::~::~~~ : ~: 
NEW BRANCH STORE IN ORANGE COUNTY, CALIFORNIA: 17552 BEACH BLVD., #C, HUNTINGTON BEACH, CA 92642 (714) 842-1948 

-;--:-:. -=® XT Compatible I • ~ Compatible I 
.:_ ::-:.::§~§: Products a,..,~ Products Ge~eral Products 

FEATURES: SUN Z80 Card (w/o software) . . . .... $55.00 SAM WOO HIGH RESOLUTION MONITOR 
... 1ntel 8088 CPU SUN 80 Column Card (w/Soflswitch) $85.00 Features: 
... Intel 8087 Math Co-Processor (Option) ,,,. 22 MHz Bandwidth 
,,,. Expandable on-board to 256K 

Power Supply (5 Amp) ... . ........ $59.95 

... composite Video 

... 128K RAM w/Parity 
Cooling Fan .. . ... . ......... . ... $42.00 


,,,. Anti-glare Screen 

,,,. 8 leM Compatible Expansion Slots 
Parallel Printer Card .... .... ... . .. $39.00 


... Passes FCC & UL Approved 

... 1000 Lines or 132 Characters Across
Floppy Disk Controller ............ $47.00 


,,,.4 Channel OMA 8237 EPROM Programmer (2716, 2732, 2764) 
,,,. Impedance: high or 75 Ohm,,,.9 Channel Interrupt 8259 ... . .. .. . . .... . . .. .... .. . . . $75.00 

... Mother Board dimension same as IBM PC 12" AMBER or GREEN .......... $99.00
APPARAT PROM Blaster .. . .. ... . $119.00 
Apple Prototype Board (SUN-722) .... $5.95 12" Green TTL MonitorD Mother Board w/128K RAM ..... $399.00 Above ilems are not compatible wilh Apple lie (For IBM, 20 MHz) ... . . . ..... $135.000 Computer Cabinet ...... .. ... . . $69.00 

D 83 Key full-funtiun Keyboard ..... $99.00 
D 100 WA TT Power Supply ....... $110.00 S-100 Products SPECIAL SALE ITEMS I 
D 135WATTPowerSupply .... ... $145.00 
0 Monochrome Graphic Card * 10MB Hard Disk Drive (Internal) 64K Static Memory Board (6116)

w/Printer Port .............. $210.00 
 w/Controllerfor IBM PC .... . .. $749.00 
D Color Graphic Card ..... .. .... $149.00 

w/o RAM A & T ............. $155.00 

64K Static Memory Board (6116) * S-100 12 Slot Motherboard A & T . $55.00 

D FDD Controller Card ............ $99.00 
 w/RAM A & T .......... .. .. $295.00 
 Bare Board .. .. ... ... .... . ... $23.00 
0 ParallelPrinterCard ............ $59.00 
 Uses 6116 CMOS RAMS, Y2 Amp Max, * IBM Prototype Board (SUN-208) . . . $9.50 D ASYNC & RS232 Port ........... $75.00 
 w/64K@6MHz Extended Addressing, Bank 
0 320KB OS/DD Slimline Disk Drive $139.00 * RAM 4164 (150ns) . .. . .... . . .... $3.95 

D IBM Parallel Cable 10' .......... $19.95 
Select 4-16K Blocks, 2716 EPROM can 
replace any 6116RAM, 8 Bit IEEE 696. TTL IC, ROM, RAM & CPU CHIPS, CONNEC· 

0 IBM Prototype Board (SUN-208) . . . $9.50 UFDC-1 5Y• and 8 Floppy Disk Controller TORS & IC SOCKETS ARE AVAILABLE. 
D MICROLOG Z·80B Co-Processor, (BIOS available) A & T .... . . $225.00 


Multi-funtion (Run CP/M80 Software, 
 TERMS: VISA. MASTER Card . C.O.D. (Cash or Certified 
Check Required), Check (Allow 2·3 WKS for Clearing) Shipp· 

Clock/Calendar A & T . .. . ....... $115.00 

Require 64K RAM) . ...... .. .. $499.00 Prototype Board (SUN· 721) . . ...... . $9.95 ing & HIC $3.00 for 3 Lbs plus 50' for each add LB. Calif. 

D Apparat EPROM Blaster .. ...... $129.00 Mother Board/Card Cages res idents add Calif. Sales Tax. $10 .00 Minimum Order. 
0 IBM Up-Grade Kit (4164) ... $35.00/perkit (6, 8 & 12 Slots) are available .... CALL IBM & Apple are registered trade marks of IBM & Apple 

FORTRON CORPORATION Power Supply Professional 
3797 YALE WAY, FREMONT, CA 94538 ORDER TOLL FREE: [800] 821-9771• INFORMATION & CALIF RES. (415] 490-8171 

FC 135-40 Features: 

140 W.(max) Power Switcher


•Full Replacement 

to your regular IBM® PC 
 IDEAL FOR: #FC 135-40~~h....._ 
65 W. Power Supply •Upgrade IBM® PC 

•4 Disk Drives Connectors •OEM Manufacturer 
•Building "ROTRON" or •Do it yourself an IBM® 
equal High Performance PCXT Compatible
Cooling Fan 

•Schematics available 
Please do not confuse this high q uality 

•One year Warranty product with the cheap imported units 
sold by others because of same outlooking.• + SV/lSA. + 12V/4.2-8.SA 


(peak) 

+12V/1A. -SV/lA. (max. 
 Dealers/OEMs
outputs) 

-----------~[Assembled & Fully Tested in USA] are Invited 
For ''Build Your Own Computer" and OEM's Convenience, we also carry: 

FC 427 Keyboard FC 630A-2 Cabinet HSC 130-40 130 Watt FC-630 Cabinet 
Power Switcher •For IBM"' PC or its compatible •IBM identical 

products •Use FORTRON FC 135-40 power •On·off switch to be on back side•For DTC mega-supply•High Performance 109.oo •Use FORTRON HSC-130-40 power
board & Faraday 169.oo•High •7 & 8 slots rear 99,00 supply


Reliability -.,.,,._ 
 CPU board & otherpanels, good for •Good for Faraday 99,00PCXT Compatibles 0. 75" or l" apart •6400 or OTC•Backside Powerslot mega-boardSwitchconnectors. 
•Use Cabinet 
FC-630nm r -

452 BYTE • IANUARY 1985 Inquiry 134 for Dealers. Inquiry 13 5 for End· Users. 
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259.99 
139.99 
139.99 
239.99 
349.99 
181.99 

CHARTSTAR- NEW 
Business Graphics Package 

For IBM 319.99 

10 100 
~ 279.99 

38.99 369.99 
24.99 229.99 
34.99 329.99 
41.99 399.99 
19.99 189.99 

MemorexSY;OSIOO 26.99 259.99 
Fl!p 'n FHew/locktray Holds 25 -51/~• 
Flp ·n File w/locktray Hdds SQ.SI// 
Uxary Case (Assorted C~ors) 
Media Male Holds 50-51

/ 1" Diskettes 
Med:a Mate Holds 30-31/z• OiskeUes 
Printer S!and-Large {Plexiglass) 
Printer Stand·Sma\I (Plexiglass) 

ALS Z-Engine (Replaces Z-Card) 
DAN PAYMAALowe1Case 1. Rev 1-6 

LowerCase2.Rev7 
JOYSTICK Krall or TG 
MICROSOFTSollcard 

Ram Card 
ORANGEMICRO Grappler + 

Bu!ferboard 
Bulfered Giappler 

TITAN Accelerator lie 
Neptune64K 
Satum64KAam 

AST llOPlus 
Mega Plus 
Si xPackP!us 

JOYSTICK Kraftor TG 
PLANTRONICS Color Plus Board 
11TAN 64K Board 
KRAFT Paddles 
TG Paddles 

159.99 
25.99 
19.99 
39.99 

229.99 
74.99 

114.99 
119.99 
179.99 
449.99 
199.99 
279.99 
SCALL 
289.99 
279.99 
44.99 

375.99 
499.99 
31.99 
27.99 

KENSINGTON 
System Saver-AP 65.00 

PC Saver-IBM 29.99 

MAIL AND 
PHONE ORDERS 

InquiriesWelcome! 
(408) 985-0400 

MAlL, PHONE, WILL-CALL. 
SERVICE FROM SAM (Psn 

Enhancer II 
Function Strip 
Hardswitch 
Micromodem Chip 
PSIO 
Soltswitch 
Ultr aplan 
Video!ermw/Sohswitch &Inverse 

~~(1 
~ · ··_'/'! CONNECT! 

t 

ASCII EXPRESS-Ap 109.99 
CROSSTALK-IBM 139.99 
HAYES MODEMS:300 Baud Smanmodem 209.99 

1200 Baud Smarlmodem 479.99 
1200B-IBM 409.99 
Micromodem lie 239.99 

SOFfERM 2-Ap 149.99 
NOVAllON MODEMS JCal 109.99 

103Smarl Cal 169.99 
1031212AuloCal 399.99 
Cal 135.99 
Applecal 11300 Baud 249.99 
Applecal Upgrade lo 1200 Baud 309.99 
Expansion Module 29.99 

Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
IBM 
IBM 
IBM 
Ap1IBM 
ApllBM 
ApllBM 
Ap/IBM 
ApllBM 
Ap1IBM 
Ap/IBM 
Ap/IBM 
Ap ~ BM 

Ap 
Ap 
Ap 
IBM 
IBM 
IBM 

TELMERGE - IBM 119.99 
New Telecommunications 
Program From MicroPro 

OLM School VersionsAvailable SCALL 
Alien Addition/Alhgator Mix ea22.99 
Demolition Division/Dragon Mix ea22.99 
Minus Mission/ Mul!ip~cati on ea22.99 
Spelling WivVerbViper ea31.99 
Word Invasion/Word Ra dar ea31.99 

LEARNING COMPANY Juggles Rainbow 21.99 
Gert1udesPuzzle/Secre t ea29.99 
Magic Spell/Bumble Pio! ea26.99 
NumberSt~r 26.99 
Rocky'sBoots 34.99 

PEACHTREE Algebra 1-111 ea31.99 
Counting Bee 23.99 
Decimals1Frac!ions3.0 ea33.99 

LEARNING COMPANY Adell on Magician 26.99 
MagicSpells 27.99 

PEACHTREE Algebra I 34.99 
SPINNAKER Alphabel Zoo 21.99 

OeltaD<awing 32.99 
Facemaker/Fraction Fever ea23.99 
Hey Diddle/Kindercomp ea21.99 
SnooperTroops 1-11 ea29.99 
Story Machine 23.99 

LE ARNING COMPANY ReaderRabM 26.99 
Moplown Ho1et1Pa1ade ea26.99 
Word Spinner 26.99 

ADVANCED SKILLS 
MASTERTYPE 31.99 
MICROSOFT Typing Tulor 11 lUll 
PEACHTREE PSAT or SAT et33.99 
CAIMastars eo.11.99 

Subiecls ul&.99 
MASTERIYPE 34.99 

Muppet Learning Keys - NEW 59.99 

FREE 
SHIPPING!! 

ACCESSORIES & PERIPHERAL 
MONITORS Amdek 300A -Ap 

Amdek310A-IBM 
Princeton HX-12 AGB-IBM 
Prince tonMax-12 Ambe1-IBM 
Ouadram Ouadchr ome RGB-IBM 
Taxan 420 RGB -ApllBM 
Taxan 12" Amber -IBM 
Taxan 12" Amber20mhz-Ap 

Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
IBM 
IBM 
IBM 
IBM 
ApllBM 
ApllBM 
ApllBM 
Ap/IBM 
ApilBM 

BRODERBUND Gumball 
Choplifter. 0101 

MICROLAB Crises Mountain10inoEggs 
ODESTAChess 
SIERRA ON-LINE Fmgger 
SIR TECH Knigh tof Diamonds 

Legacyo!Llylgamyn 
Wizardry 
Wiziprint 

SUBLOGIC Flighl Simulalor 11 
ULllMA lll 
BRODERBUND Serpenline 
MICROSCfT Flighl Simulaior II 
SIERRACl'H INE Crosslire 
SIR·TECH Wizard~ 
BRODERBUND Loderunner 

Apple Panic 
MICROLAB Miner20-49er 
SIERRA ON -LINElJlima II 
SUBLOGIC Night Mission Pinball 

159.99 
179.99 
459.99 
189.99 
529.99 
439.99 
169.99 
139.99 

TRILLIUM & WINDHAM CLASSICS 
NEW Text Adventure Games 

Ap 
Ap 
Ap 
Ao 
Ap 
Ap 
Ap 
IBM 
IBM 
IBM 
IBM 

Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
IBM 
IBM 
SM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 

by Famous Authors 
-$CALL· 

FOR THE HOME 
BRODEABUND Bank Sir eel Wriler 

BankS1reetSpell eo 
CON TINENTALTaxAdYanlage 

Home Accountant 
Home Accountant(Mac) 

SIERRA ONLINE Homeward 
MONOGRAM Dollars &$ense 
BROOERBUND Bank S1ree1 Wriler 
CON TI NENTALHome Accounlant 

TaxAdvantage 
MONOGRAM Dollars &lense 

FOR THE BUSINESS 
BPI (GL. AP. AR. PAY) 
CON TINENT AL FCM-Firsl Dass Mail 
KENSINGTON formal II 
PFSReporl 

File.Graph.Wri1e 
SENSIBLESPELLER 
SIERRA ON -LINE Sc1eenw1 iter 11 
ASHTON TATE dBASE II 

dBASE lll 
Encycl opedia 
Framework 
Friday 

CON TINENTALFCM-Firsl Class Mail 
Ullra!ile 

LIFETREE Volkswriter Deluxe 
LOTUSSymphony 
MULTIMAI E 
PFSRepor l 

File. Graph,Write 

MICRO COOKBOOK 
For Applt &IBM 31 99 
lnchJdes Recipes • 

ea275.99 
59.99 

109.99 
79.99 

ea89.99 
79.99 
81.99 

299.99 
474.99 
59.99 

474.99 
184.99 
71.99 

119.99 
219.99 
499.99 
379.99 
89.99 

ea99.99 

PRINTERS:C-ITOH 8510 
EpsonFXBO 
Ok·1data 92P wiPlug 'nPlay -IBM 

DRIVES: ~Heighl-Ap 
Micro Sci A-2-Ap 
Teac 1/2 He:ght-IBM 

RIBBONS:Brolher 
MX&FXBO 
MX&FXIOO 
OKI 82. 83. 92.93& Gemrm 

M1c1ofazer (AllCon~.g.J •ifll()C'ISl 
Ouad512+ 61IK 
Ouadboard Ior II No K 
Ouadboard Ior II 64K 
Quadcolorl 
Ouadco!or IUpgrade 

MEMORY CHIPS 
Top Quality for 

Best Performance $CALL 

CUTTHROATS Underwaler T1easure Hunt! - NEW 
DEADLINE De tec!weCaseand YOU'RE IT 
ENCHAN TER Be ginning-MagicianMission 
INFIDEL Enter The Lo st Pyramid 
PLANETFALL Investigate aWildNew World 
SE ASTAlKER Junior Le vel Rescue Mission 
SORCERER M~·s!ic Clues &Magic Encounters 
STARCROSS Sci.fr AdYenlure. 2188 AD 
SUSPENDED 3levels andCustom Oplions 
WITNESS Classic Murder Myster y 
ZORK I AU-Time Most Popular 
ZORK 11 -11 1 Advanced Leve!s 

Hitchhiker's Guide to the Galaxy 
Suspect 34.99 

Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
Ap 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
Ap/I BM 

BEAGLE AppleMechanic.1 Beag!eBag 
BeagleBas1ciDoubteTake 
Dos BOS!Silicon Salad 
Fa1Ca1 
GPLE 
Pronto DosiFrame Up/UlitityCity 

EASTSIDEWrldcard 11 
FINGERPRINT Epson Enhancement 
KOALA Touch Pad 
MOCKINGBOARD - Speech Cllips .iCAll 
THUNDERCLOCK 
KOALA Speed Key 

Speed Key System 
Touch Pad 

NJri=J:~~l~ES 
SIDEWAYS 
CENTRALPOINTCopy II +/PC 

GRAPHICS SOFTWARE 
BEAGLE Typelaces 

Graphics- NEW 
AiphaPlo1 
TripleDump- NEW 
Flex Tex t 

BRODERBUNDPrinl Shop 
PENGUIN CompleleGraphics System 

Graphics Magictan 

No Cnarge For Creclll Cards 
Prices Subject To Change 
Software Sales Ate Final 

==:...~~:RGE
Prtm.,. & -.1- Shipped 

SIOndenl 5eMce - NO CHARGE 



Inquiry 59 

mEufl·B'r'TES FDA m~CAD·BlJ[]uETS 
eHpcnd yaur sys1ern ...shr•nk yaur cast 

Why pay more for top quality products when our prices are consistently among the lowest anywhere? 

We invite you to compare prices, then call us. 


LEADING EDGE COMPUTERS* 
SUG. 

RETAIL 
SALE 

PRICE GREAT LAKES (PEGASUS) Hard Disk Subsystems P~~~~ 
256K. 2 Floppy Drives. Mono Display ....... .. . . ... $1995 $1598 10 MEGABYTE Internal. . . . . . . . . . .... $1049.00 

256K, 2 Floppy Drives, Color Display. '.' '2495 1798 10 
23 

MEGABYTE 
MEGABYTE 

External . . . . . . . . . . . . . . . . . . . . . . .. 1195.00 
External. . . . . . . . . . . . . . . . . . . . . . . . . . 1869.00 

256K, 1 Floppy & 1 0 Meg Hard Drive, Mono Display ... 2995 2298 40 MEGABYTE External. . . . . . . . . . . . . . . . . . . • . . . . . . . 2449.00 
256K. 1 Floppy & 1 0 Meg Hard Drive. Color Display . .. 3495 2598 65 MEGABYTE External . . . . .. . . ....... . ........... .. Call 

140 MEGABYTE External . . . . . . . . . . .. .. . . . .. . . . " · .. Call 
•All Leading Edge Computers come with MS·DOS 2. 11. L.E. Word TAPE DRIVE 23 Megabyte Internal .... . . .. . ... ... . . . .. ... 950.00 
Processing. GW BASIC. plus more'!! TAPE DRIVE 23 Megabyte Standalone . .. • . ...• . .• . . , ... .. .. Call 

DYSAN DISKETTES (10 per box) 
FX-80 .. ..................... . $419.00 
EPSON PRINTERS IBM PC-AT ENHANCED 

104/1D 5Y.." SS DD .. ....• . .•.. .. $27.981 .2 MEG FLOPPY & 20 MEG HARD DISK 
104/20 5Y.." OS DD . ...... . • . . . .. 29.98 

L0-1500 ...•.. . . . . . .. . . . . ... 1135.00 
FX-100 ..... . .... ........ • . .... 619.00 


3740/1D 8" SS DD . ....... . ... ... 35.98 
3740/2 8" OS SD. .. .. .. . . . . . . 35.98 
3740/2D 8" OS DD. . . . . . • . . • . . 39.98 

Only ...$4, 750.00 

SHARP PC-5000X 
HX-12 . . , .. ,., ....... , .. . . Call 
PRINCETON GRAPHIC MONITORS 

HAYES MODEMS 
MAX-12 . ...•....... .. .. .. Call 

Portable Computer with On-Board Printer 
1200B (IBM PC) . ' ' ' . . •. ... ' $399.50 

SR-12 ..... • ..... ........ . . . Call Only .. $1,695.00 1200 (RS232) . ... 489.50 

ORDERS ONLY 800-8584870 	 INFORMA T/ONfii!i!ii1 COMMERCIAL BUSINESS SYSTEMS Jt•J 
IN CALIF. 800-827-6662 l!!!iiii!ll 2858 S. ROBERTSON BLVD., LOS ANGELES, CA 90034 (213) 559-0596 

Phone orders accepted on Visa and Mastercard only. California residents add 6.5% sales tax. No C.0.D. Actual shipping and handling charge added to all orders. 

Prepaid orders as follows: Money orders or cashier's check-merchandise shipped upon receipt. Personal checks must clear before shipping. 20% restocking fee. 


Prices and availability subject to change. $100 minimum order. 


ITEM FOR +5V - 5V + 12V + 12V -12V + 24V +8V ± 16V W x D x H in. TERMINALS PRICE 
SW40W TERM. & 2 ALPS DRIVES 2.5A 2/2.5A pk. .3A 6.3 x 3.9 x 1.9 MOLEX 5051 $54.95 
SW70W APPLE Ill, IBM PC-I, II 7A .3A 2.5/3.5A pk. .3A 9.6 x 4 x 2.4 MOLEX 126-P1 64.95 
swaow PC WITH SOFT DRIVES SA .3A 3/4A pk. .3A 7.4 x 4.5 x 2.3 MOLEX 2139 74.95 
SW138 IBM PC-XT HARD DRIVE 15A 1.0A 4/5A pk. 1.0A 9.5 x 5.6 x 4.6 MOLEX. AMP. 119.95 
SW150 PC WITH HARD DRIVES 12A .3A 4/5A pk. 2.5A .5A 10.4 x 5 x 25 TERM. BLOCK 129.95 

SPECS. OF ABOVE SWITCHERS: 117 /220 VAC SELECTABLE, INPUT 90-132 VAC/180-275 VAC, EFFIC. 75% TYPICAL, LINE REGUL. 0.3%, LOAD REGUL. 1% 
ON + 5V, 5% ON OTHER VOLTAGES, 6.2 OVP SETTING ON +5V, OVERLOAD & SHORT CIRCUIT PROTECT, LOW OUTPUT RIPPLE & NOISE, 1% MAX, 50,000 HRS 
MTBF RELIABILITY, UL, FCC & VOE SAFETY & NOISE STANDARDS. 

S3 FOR S-100, 10 SLOTS. 5A 1A * 5/7A pk. 12A 3A 10 x 6 x 5 SOLDER POST $105.95 
84 FOR S-100, 6 SLOTS 4A 1A * 4/5A pk. BA 2.SA 8.4 x 5 x 4.8 SOLDER POST 89.95 
R 1 2 FLOPPY DRIVES 3A .5A * 3/4A pk. 8 x 4 x 3.4 SOLDER POST 44.95 
R1A APPLE II PC 3A .5A 3/4A pk. .5A 8 x 4 x 3.4 SOLDER POST 46.95 
C54 COMPATIBLE TO COMMODORE C64 (OR C+4) POWER SUPPLY; + 5V/1 .7A, 9 VAC/1A & 117 VAC IN. POTTED & U/L. 19.95 

*: 	+24 V CAN BE CHANGED TO + 12V BY FACTORY, PLEASE SPECIFY WHEN YOU ORDER. C64 
THE ABOVE 5 LINEAR PIS ARE WITH 3% LOAD REGUL., OVP ON +5V, FUSED: INPUT & OUTPUTS. 

POWER TRANSFORMERS: (WITH MOUNTING BRACKET) ON SALE 
ITEM PRIMARY SECOND. #1 SECOND. #2 SECOND. #3 W x D x H in. PRICE 
T 1 1101120 VAC 2 x 8 VACl7A 28 VAC, CT, 2-5A 	 33/4 x 35/e x 31/e $15.95 SHIPPING~ 

FOR EA. POWER SUPPLY: $6.00 IN CALIF.; 

T 3 110/120 VAC 2 x 8 VACl6A 28 VAC, CT, 2A 28 Vl'C, CT, 3A 33/4 x 43/e x 31/e 23.95 
T 2 1101120 VAC 2 x 8 VACI 12A 28 VAC, CT, 3A 	 3'/4 x 43/e x 31/e 21.95 

$8.00 IN OTHER STATES; $18.00 IN.CANADA_ 

T 4 1101120 VAC 16 VAC, CT, 4A 28 VAC, CT, 1.5A 28 Vl'C, CT, 3A 33/4 x 35/e x 31/e 17.95 FOR EA. TRANSFORMER: $6.00 IN ALL 

T4-1 1101120VAC 16VAC.CT,4A 28VAC,CT, 1.5A 48VAC,CT,2A 33/4x35/ex31/e 14.95 STATES; $12.00 IN CANADA. CALIF. 

T5 1101120VAC 16VAC,CT,3A 28VAC,CT,2A 3x3x21/2 11.95 RESIDENTS ·ADD 6.5% SALES TAX. 

d~4 RV T F' • IANllARV IQR~ 

SW40W SW70W SWBOW 

•• 
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SOMEBODY 
·HasT ~ave The Lowest Prices!

-~ ,,_.. ~. 

MONITORS 

IBM PC, 256k, 320k 
Disk Drive, (Toshiba Half or 
Tandon Full-High), Persyst 
Color Card, Amdek 300 

Monitor, Dos 2.1 
PLUS!-A 1OMB HARD 

DISK SUB SYSTEM 
All For Only: 

$2699. 00 

~K}G2~~L (We configure and test the 
system for you a t no extra cost) 

DRIVES 
TANDON TM-100-2__ $199.00 
SLIMLINE DRIVES: 

TOSHIBA $165.00 
HITACHI $165.00 
PANASONIC__ $165.00 
TEAC SSB $165.00 

MULTlFUNCTION BOARDS 
AMDEK 300 $135.00 AST 1/0+1 SER & 1 PAR __ 
AMDEK 300A $149.00 AST SIX PACK 64K, 1 SER, 
AMDEK 310A $165.00 1 PAR 
AMDEK COLOR I __ BEST PRICE AST MEGA+64K, 1 SER __ 
AMDEK COLOR II __ BEST PRICE AST COMBO 
PGS HX-12 $475.00 QUADBOARD 64K 
PGS MAX-12 $195.00 (EXPANDABLE TO 256K) 
PGS SR-12 $625.00 QUADBOARD 64K, 1s, 1p, GAME PORT 
IBM MONOCHROME DISPLAY $260.00 (EXPANDABLE TO 384K) __ $299.00 
IBM COLOR DISPLAY $590.00 IBM COLOR GRAPHIC 
QUADCHROME C. DISPLAY_ $590.00 ADAPTER 

IBM MONO/PRINTER PRINTERS 
EPSON FX 80 
EPSON FX 100 
EPSON RX 80 
EPSON RX 80 FT 
OKIDATA 82A 
OKIDATA 83A 
OKIDATA 92P 
OKIDATA 93P 
OKI DATA 84P 
OKI DATA 2410P 
OKIDATA 2350P 
TOSHIBA P1351 
TOSHIBA 1340 
NEC SP\NWRITER 3550 __ $1650.00 
NEC SPINWRITER 7730 __ $1750.00 
NEC PINWRITER 80 COL. _ $720.00 
NEC PINWRITER 136 COL. $960.00 
QUAD INK JET PRINT 
CITOH 40 CPS 
CITOH 55 CPS 
GEMINI 10X 
GEMINI 15X 
BROTHER HR-25 
BROTHER HR-35 
SILVER REED SOOP 
SILVER REED SSOP 
SILVER REED 770P 
ACCESS ORIES ON NEC 
PRINTERS AVAILABLE. 

_ 
$799.00 

BEST PRICE 
BEST PRICE 

$290.00 
$390.00 
$719.00 
$925.00 
$465.00 
$570.00 
$995.00 

& OK/DA TA 

ADAPTER$489.00 
PERSYST COLOR $689.00 
ADAPTER$295.00 
PERSYST MONO/PRINTER $349.00 
ADAPTER$299.00 
HERCULES GRAPHIC $569.00 
PLANTRONICS$399.00 

$179.00 

$269.00 
$269.00 
$269.00 
$269.00 

$225.00 

$230.00 

$199.00 

$215.00 
$349.00 

COLOR PLUS BEST PRICE $649.00 
PARADISE MULTIFUNCTION $799.00 
CARD BEST PRICE $1999.00 
ORCHID BLOSSOM __ BEST PRICE $1849.00 
64K RAM UPGRADE KIT __ $50.00$1399.00 
PEACOCK COLOR $825.00 
CARD W/PP $215.00 

STB RIO PLUS 64K __ BEST PRICE 
STB SUPER RIO 64K _BEST PRICE 
STB PIGGYBACK FOR 
SUPER RIO BEST PRICE 
STB GRAPHIX PLUS II __ $375.00 

MODEMS 
HAYES 
SMART MODEM 1200 
HAYES 
SMART MODEM 300 
HAYES 1200B 
PLUG IN MODEM CARO 
QUBIE PC 212A/1200 
INTERNAL 
QUBIE 212E/1200 
EXTERNAL 

$469.00 

$209.00 

__ $429.00 

$275.00 

$299.00 

HARD DISKS 
1OMB HARD DISK SUB SYSTEM 
INCLUDES: 
SOFTW ARE, CONTROLLER, CABLES, ETC 
INTERNAL $850.00 

EXTERNAL $1025.00 


TALLGRASS TECHNOLOGY 

12MB W/TAPE BACKUP __ 

20MB W/TAPE BACKUP __ 

35MB W/TAPE BACKUP __ 

INTERFACE IBM 

POWER BACK-UP SYSTEM __ 


GENERAL 

$2750.00 
$3199.00 
$4350.00 
$125.00 
$479.00 

MAXELL 
DISKETTES MD2 ___ _ $35.00/box 
CONT ROL 
DAT A DISKETTES ___ $30.00/box 
MICROSOFT MOUSE $130.00 
MOUSE W/WORD $339.00 
KEYTRONIC 
KEYBOARD KB5151 $199.00 
PARALLEL CABLES __ BEST PRICE 
IBM PC DOS 2.1 BEST PRICE 

We also carry 
CORONA, APPLE lie, 

APPLE lie, 
MACINTOSH, 

TECHMAR. 

Many other products available, Please call for Low, Low Prices! 

(714) 838-7530 

2640 Walnut Avenue, Unit K, Tustin, California 92680 


Prices & availability subject to change without notice - IBM is a registered trademark of IBM Corp. 
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IBM PC-1 Includes 64K, RAM, 
1 ea. 360K FD, KB . . . . . .. .. $1449 

IBM PC-2 64K RAM, 2 ea 
360K FD, KB . . . .. . ....... .... .. $1599 

IBM PC-22 256K RAM, 2 ea 
360K FD, KB .. . ... .. .. .... . .... $1699 

AST 6 Pak+ w/64K (Expands to 384K) has Par. 
Serial. Clk. RAM Disk. Spooler • • . • . . . . . $259 

AST 6 Pak+ w i 384K Plus all 
above features .... . .... .•. . . . ... .. S449 

P.C. WARE "256K RAM" w/O RAM ....... $119 

P.C. WARE "256K RAM" w/64K RAM ..... $159 

"'Ouadboard 384" w/64K (Expands to 384K) 
has Par. Serial. Clk. RAM Disk. 
Spooler. Game Port . . . . . . . . . • • . . . . . $269 

"Ouadboard 384" w/384K and all 

above features . . . . . • . . . . . . . . • • . . . . $459 


IBM Color Display . • . • • ••..... • • . ...• $569 
IBM Monochrome Monitor .. . ..... • . , • . $249 
QUI MAX PX-IV Hi-Res RGB & Green (In One) ... $469 

(Better than Princeton) 

NEW - QUI MAX MONITORS 

Hi-Res, 14" Screen Tilt & Swivel 
DM14A (Amber) . . . . . . . $159 
DM14G (Green) . ... ........... $149 
PX-IV (4) - Hi-Res RGB w/Switch 

to convert to green for Word Processing 
w/Till & Swivel Base ........ ... , . . . , . ... . $469 

(Better than Princeton) 

Daisywriter 2000-48K Buller. 20 to 
40 CPS Ltr Quality • ..•• • • . . .. . • • .. • 

Diablo 620 API (25CPS) ............. .. $749 
Diablo 630 API (40CPS) .... .... . •. .. . $1549 
Diablo 630 EC Si IBM or API , . • . . . • . . . . $1649 
Epson FX-80 I160 CPS - 10" 

Graphtrax/Tractor) .. . . .• . . . . ••. •.. . $399 
Epson FX-100 (160 CPS· 15" 

Graphtrax/Tractor) LO .. . . ..... . . .. . . $649 
Juki 6100 ( 18 CPS - Oiablo Compatible 

Oaisywheel) . ... .. .. .. •. •. . •• .. .. $419 
Juki 6300 (40 CPS - 16" - 3K Buller 

Upgrade to 15 K) . . . • • . • . . . . . . . • . . . • $799 
Okidata 82a (120CPS -10") •.. . ... . . . . .• $319 
Okidata 83a (120CPS - 15") .. . . • •. • .... $569 
Okidata 92a (160CPS • 10") • • . , •• • •. ••• $399 
Okidata 93a I 160CPS • 15") .••. . • ...... $649 
Panasonic 1091 (120 CPS - Logic 

Seeking Head - Runs Faster than 
FX -80-Par Port - Double Strike 
Switch - with Tractor • • • •...•• •.•... $299 

Toshiba P-1351 
(192CPS/ 120CPS Ur) ..••...• . • . •.. $1299 

IBM PC-3 256K RAM, 2 ea 
360K FD, IBM Mono Display, 
IBM Mono Card, KB .. .. ... . . . $2129 

IBM PC-33 256K RAM, 2 ea 360K FD, 
Color Bd. Monitor, KB . . .. . .. $2049 

IBM PC-4 256K RAM, 2 ea 360K FD, 
Everex Graphics Edge, 
Qui max PX4, KB . . ........... $2549 

IBM UP-GRADE FOR PC 
INCLUDES 9 EA. 4164-200NS 

FOR EXPANSION ON ALL PRODUCTS 
WITH PARITY 

$32.00 PER SET $29.95 5 OR MORE 

IBM MEMORY UPGRADE FOR AT 
9 EA 4128-200 NS (128K) 

$229.00 
COMPAQ MEMORY (256K) UPGRADE 

9 ea 256K CHIP (200NS) 

$229.00 

CDC 9409 OS/ DD 360K 199 190 180 
MIT M-4853 1/2 HGT 169 159 140 

SHUGART SA455L OS/OD 360K 
5" 1/2 HGT 155 145 140 

TANDON TM100-1A SS/DD 160K 
5"Ful1Size 150 140 130 

TANDON TM100-2A OS/OD 360K 
5" Ful l Size 155 145 140 

TANDON TM-101-4 Quad 720K 
5" Full Size 280 270 260 

TEAC FD55B OS/DD 360K 
1/2H 135 129 119 

TEAC FD55F Quad 720K 
1/ 2 H 

10, 15, 22 and 30 MG Hard Disk 
Subsystems 

Plug m controller and have instant Mass Storaget 

• 3 times faster than XT • Boot from hard disk 
•Fully PC or XT compatible 

Size Internal External 
10/VIB $749 $889 
15 MB $989 $1089 
22 MB $1349 $1529 
33 MB $1769 $1889 

TAPE STREAMER 
• 10 MG Streamer Tape back· up •Back.up i"n 8 min. 

lnternalStream 1/2 HGT......... .. .. . . $899 

ExternalStream (w/Power Supply 

and case) (1 /2 HGT) .. .. • .. • . .. ... . . $995 
10.3 8 MG Tape Cartridge ........ .... .. . $29 


3 TIMES SPEED OF XT 
IBM-AT (Base Model) includes 256K RAM. 

1.2 MB F.D .. Clk/Cal. 8 Slots. 
Keyfock. KB. • . • . . • . . . . . . . . . . • . . . $3900 

IBM-AT (Enhanced) includes 512K RAM. 
1.2 MB FD. 20 MB Fixed Drive. 

Ser/Par Port, 8 Slots, Keylock, KB . . . . . $5700 


AT ADD-ON DRIVES 

20MG Hard Disk . . . ..... , • , .. . , ........ $1295 
30MG Hard Disk , , ..... , . . . .. • •..• . , . .. $1695 
1.2 MG F.D. w/Rails ...•. .• . .. ..•• .. ..... $329 
360K F.O. w/Rails .... .. .... .. ........... $229 

MODEMS 
Anchor Mark"Xll - External -Di rect Connect

Hayes Commands Includes Serial Cable-
Aulo Answer & Dial . . . • . • • . • . . . . • . . $239 

Hayes 1200 - External-Direct Connect . . . . . $479 
Hayes 1200B - Internal for IBM 

with Software .••.. . .....• . ......• $399 
Pro-Modem 1200 - External-Direct Connect-

IBM Monochrome Card • • • . • • • • • • • • • • • $229 
Hercules Graphics Card ........••...•. $329 

Color Cards 
IBM Color Card . , .. .. . .. ........ ........ $219 
STBGraphics Plus - Composite. Mono 

50% Faster Scroll. Lite Pen lntfce. 
Flicker Free, Par Port 
Runs all Software • • . . . . • • • • . . • • . • . . $349 

Everex - "The Graphics Edge" .••• . •• . .. $399 
(80X25 or 132X44) Runs Mono and Color 
Simultaneously - (640X200V) 16 Color Par Port 

IBM Memory Upgrade Kit (64K) ...•. .. .••. $32 
P.C. Ware Serial Board ........ •••... .. $79 

P.C. Ware Par Board •• .. . .. . .• •••• . ... $75 
P.C. Ware Clock/Calendar . . .• . ...•. .. .. $59 
Math Co-Processor. 8087 ......• • • • . .• $149 
IBM DOS 2.1 .. . .... . .. • .•• • . . •• •.. . $57 
IBM DOS 3.0 . .. ..... .•. .......... . . $60 

PRINTER SWITCHER 
Allows you to switch from letter quality 

to Dot Matrix by flip of switch 

SCN-2/Two Position Centronics Par 
to Centronics Par •••• • •••••••• ••• .. • $99 

SCN·41Four Posit ion Cen Par 
to Cen Par . . •. • .. .• . .• ... ...... . $13 9 


SRS-2/Two Position Serial to Serial .. .•. ..• $89 
SRS-4/Four Position Serial to Serial . .•.•. $129 

http:�Back.up


S1§~~·=:..l29,Q" 
5\4" SSD0-96TPI ·-• $2.29 ea. 5\4" DSDD-96TPI-> $2.85 ea. 

SOFT SECTOR ONL YI MINIMUM ORDER: 20 DISKETTES 
These are factory-fresh 3M diskettes packed in boxes of 10 with 

Tyvek sleeves, reinforced hubs, identification labels and write

prote~'.J.?~ICRO-OISKETTES-SS-135 TPI --> $2.89 ea. 
LIFETIME WARRANTY ON ALL 3M SCOTCH DISKETTES! 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: 1-312-944-27BB) 1-312-944-2788 
HOURS: BAM-5PM Central Time. Monday-Friday 

WE WILL BEAT ANY NATIDNAUYADVERTISED PRICE 
ON THE SAME PRODUCTS ANO QUANTITIES! 

DISK WORLD!, Inc. 
Suite 4B06 • 30 East Huron Street• Chicago, I Iii nos 60611 

On all your 
OFFICE &COMPUTER SUPPLIES! 
Now, you can enjoy DISK WORLD! savings on m,ore than 

21,000 office and computer supply products! You name 1t, we got 
it... at tremendous savings. 

Everything from Scotch'" Tape to Post-It Notes· to paper clips 
and rubber bands ... and thousands of computer products as well! 

Our catalog is huge .. .more than 700 pages, listing more than 
21,000 items. 

We have to charge for it: $10.00 to be exact. 
But we include a $50.00 worth of discount coupons that you 

can use on future orders. 
Now,. it's DISK WORLD! for every office or computer supply 

need ... and always at tremendous savings' 
This offer supercedes all prior catalog offers. 

Not responsible for typographical errors. 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: 1-312-944-27BB) 1-312-944-2788 
HOURS:BAM-SPMCentral Time, Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 
Suite 4806 • 30 East Huron Street• Chica o, lllinos 6061 1 

S141I~;D 5WS159ea. 
Qty. 20 DSDD Qty. 20 

PACKED IN PLASTIC LIBRARY CASES! 
BASF QUALIMETRIC DISKETTES have a LIFETIME WAR 

RANTY and are packed in PLASTIC LIBRARY CASES with Tyvek 
sleeves, reinforced hubs. user identification labels and write
protect tabs. 

SOFT SECTOR ONLYI MINIMUM ORDER: 20 DISKETTES 
BASF 3.5" MICRO-FLOPPIES BASF 5\4 "HIGH DENSITY 

FOR IBM PC-AT 
SSDD-135 TPI -->S3.02ea. DSDD-HD -->$4.72ea. 

FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois 1-312-944-27BB) 1-312-944-2788 
HOURS : BAM-SPM Central Time, Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK Authorized Reseller 
lnformalit'.>n Processing ': BASF

WORLD! Media 

Shipping: 5\4" & 3.5" DISKETTES-Add $300 per each 100 or 
fewer diskettes. Other Items: Add shipping charges as shown in 
addilion to other shipping charges. Payment: VISA and MASTER
CARD accepted. COO Orders: Add additional $3.00 Specia_I Han
dling charge. APO, FPO, AK, HI & PR Orders: Include shipping 
charges as shown and additional 2% of total order amount to 
cover PAL and insurance. Taxes: l'. ' nois residents only. add 8% 
sales tax. 

Prices subject to change without notice. 
This ad supercedes all olher ads. 

Not responsible for typographical errors. 
MINIMUM lOTAL ORDER: $35.00 

FOR ORDERS ONLY: 
1-800-621-6827 

(In Illinois: 1-312-944-27BB) 

INFORMATION & 
INQUIRIES: 

1-312-944-2788 
HOURS : BAM-SPM Central Time 

Monday-Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANTITIES! 
DISK WORLD!, Inc. 

Suite 4B06 • 30 East Huron Street• Chicago, lllinos 60611 

DISK 
WORLD! 

PRINTER 
RIBBONS: 

at 
extraordinary

prices! 
Brand new ribbons, manufactured to Original Equipment 

Manulacturer's specifications, in housings. (Not re-inked or 
spools only.) 

LIFETIME WARRANTY! 

Epson MX-70/80 . . $3.58 ea. + 251t Shpng. 
Epson MX-100 .... $4.95 ea. + 251t Shpng. 
Okidata Micro83 .. $1.48 ea.+ 251t Shpng. 
Okidata Micro84 . . $3.66 ea. + 251t Shpng. 

FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: 1-312-944-27BB) 1-312-944-2788 
HOURS:BAM-SPM Central Time, Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 
Suite 4B06 • 30 East Huron Street• Chicago, lll inos 60611 

s1os ~~~"SSDD s115ea. 
Qty. 50 5V4' DSDD Qty. 50 

These are poly -bagged diskettes packaged with Tyvek sleeves, 
reinforced hubs, user identification labels and write-protecl tabs. 

NASHUA Corporation is a half-billion dollar corporation and a 
recognized leader in magnetic media. 

SOFT SECTOR ONLYI Sold in multiples of 50 only! 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: 1-312-944-278B) 1-312-944-2788 
HOURS: BAM-SPM Central Time, Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS ANO QUANTITIES! 

DISK WORLD!, Inc. 
Suite 4B06 • 30 East Huron Street• Chicago, lllinos 60611 

99 c:a~1A"SSDD Sj ogea 

Qty. 50 51A" DSDD  Qty. 50 

You've used these diskettes hundreds of 
times ... as copy-protected originals on some of 
the most popular software packages. They're 
packed in poly-bags of 25 with Tyvek sleeves, 
reinforced hubs, user identification labels and 
write-protect tabs. 

LIFETIME WARRANTY! 
SOFT SECTOR ONLY! Sold in multiples 

of 50 only. 
FOR ORDERS ONLY: INFORMATION & 
1-800·621-6827 INQUIRIES: 

(In Illinois: 1-312-944-27BB) 1-312-944-2788 
HOURS:8AM-5PM Central Time, Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 
Suite 4B06 • 30 East Huron Street• Chicago, lllinos 60611 

DISK 
WORLD! 

ATHANA 
AuthorizadDistributor MAGNETIC 

MEDIA 

PAPER: 
Save 50°/o or more! 

We buy paper by the TRUCKLOAD from the 
two biggest mills in the country. 

Therefore, we charge a lot less than you've 
been paying! 

For the complete DISK WORLD paper 
catalogs and pricelists, call 1-312-944-2788 or 
write us. (Please do not use the "800" line for 
paper catalog requests, unless you are also 
placing an order. 

Don't spend more than you have to for top
quality computer printer paper. Call DISK 
WORLD! today. 

INFORMATION & INQUIRIES: 
1-312-944-2788 

HOURS: 8AM-5PM Central Time 
Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 
Suite 4806 • 30 East Huro n Street• Chicago, lllinos 60611 
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GUARANTEED 
I.C.'s. SHIPPED 

IMMEDIATELY 
The Computer Parts Merchant is a leading nationwide 
supplier of wholesale I.C.'s. We have just about every I.C. 
made in stock today. Plus, we offer these special services: 
Guaranteed parts-every part 
guaranteed for 60 days-and pre
tested before shipment. 

Guaranteed fast-same day
shipping. 

Guaranteed low prices. 

Guaranteed satisfaction or pur
chase price cheerfully refunded. 

How to order. 
Call toll free. We accept Visa, 

Mastercardor American Express. 
Or we can ship UPS C.O.D. 
National 800-235-4900 
California 800-238-4900 
Local Orange County 
(714) 4 7 4-1033. 

A few samples from our million 
74500part inventory: 74502 
74504 
74508 

74LSXX 
74510 
74511 

74L500 
74L502 
74L504 

5 .38 
.38 
40 

74LS83 
74L586 
74L591 

5 .87 
.46 
7S 

74L5170 
74L5191 
74L5221 

51.49 
99 

1.30 

74520 
74522 
74530 

74L508 
74L510 

.40 
40 

74L593 
74L5107 

.66 

.46 
74L5240 
74L5241 

1.60 
1.30 

74532 
74537 

74L511 .40 74L5109 .46 74L5242 130 74538 
74L512 .36 74L5112 .SO 74L5243 1.30 74574 
74L514 76 74L5122 .53 74L5244 1.49 74586 
74L520 .38 74L5124 2 90 74L524S 1.49 745112 
74L521 
74L530 

38 
.38 

74L5132 
74L5137 

.91 

.99 
74L52S1 
74L52S7 

.7S 

.7S 
745113 
745124 

74L532 so 74L5138 .87 74L52SB .75 745132 
74L537 40 74L5147 2 7S 74L5266 79 745138 
74L538 40 74L51S1 66 74L5273 1.69 745139 
74L540 .38 74L5153 69 74L5373 1.49 745140 
74L542 66 74L51S7 6S 74L5374 1.49 
74L5S1 36 74L51SB 65 74L5377 1.49 
74L554 38 74L5t61 75 74L5640 3.49 

CPM 
The Computer 

Parts Merchant, Inc. 


74SXX LINEAR DEVICES 
s 4S 

49 
.49 
49 
4S 
49 
49 
4S 

.3S 

.S9 

745151 
7451S3 
1451S7 
745161 
745169 
745174 
745181 
745194 
745197 
745240 

S.97 
.97 
97 

1.87 
3.99 

.99 
4.39 
199 
1.79 
2.20 

LM301 
LM307 
LM309H 
LM312 
LM318 
LM324 
LM3SO 
LM380 
LM393 
NE SSS 

s .47 
.S7 

l9S 
1.75 
149 

.79 
4.9S 
.89 

1.29 
.S7 

NES70 
LM709 
LM723 
LM7 41 
LM747 
LM748 
LM14 58 
LM2900 
LM3900 
MC402 4 

S3.9S 
.S9 
.S9 
.49 
.69 
.S9 
.S9 
.BS 
.79 

3.9S 

RAMS 
2101 51 .9S 
2114 1.SO 
2147 4.95 
TM54044 4.S9 
TMM2016 4.S9 
HM6116 47S 
TM54016 6.9S 
HM6264 39 .9S 

4001 
4002 
4008 
4010 
4011 
4012 
4020 
4021 
4022 
4030 

s .35 
3S 
.9S 
.57 
.37 
.37 
.87 
.9S 
.87 
.S7 

74COO 
74C02 
74C04 
74COB 
74C10 
74C20 
74C30 
74C73 
74C74 
74C86 

5 49 
47 
47 
.47 
47 
49 
49 
87 
79 
S9 

.89 745241 2.40 NESS6 77 MC4044 4SO O!herson shell 4034 1.9S 74C90 1.19 

.99 

.89 
745244 
l452S1 

2.20 
.9S 

Calllorothers 4040 
4041 

.97 

.97 
74C93 
74C1S1 

17S 
2.2S 

.9S 7452S3 .9S 4050 .47 74C1S7 1.7S 
1.19 
119 
2.99 
1.S9 

7452S7 
745260 
745273 
745287 

9S 
.79 

2 45 
2.29 

7400 
7401 

5 .35 
3S 

74XX 
74S1 5 .39 
7473 .54 

74160 
74161 

89 
.89 

4069 
4071 
4082 
4093 

.3S 

.3S 

.JS 
.67 

74C161 
74Ct73 
74C174 
74C192 

1 79 
.79 

1.19 
149 

.97 745373 

.9/ 745374 
77 745S70 

Call !pr others 

3.39 
3.39 
3.SO 

7402 
7404 
7406 
7407 
7408 
7410 

.39 

.39 

.89 
89 
.41 
.3S 

7474 
7489 
7498 
7492 
74107 
74109 

.69 
3.40 
.47 
.69 
39 
.S9 

74163 
74164 
74 166 
74174 
74181 
74191 

.89 

.99 
1.50 

99 
2.39 
1.1S 

4502 
4S12 
4S22 
4S32 
4SS6 
4SBS 

.95 

.97 
1.2S 
1.95 
.99 
.9\10 

74C193 
74C373 
74C374 
74C906 
74C912 
7021 

1.49 
24S 
2 4S 

9S 
8.95 

lS 9S 

Visit our retail store: 

The Computer Parts Merchant, Inc. 

17777 Main Street, Suite D 

Irvine, CA 92714 


Terms: minimum order $10. For 
shipping and handling, include 
$2.50 UPS Ground, or $3.50 for 
UPS Air. California residents 
must include 6% sales tax. All 
prices are subject to change with
out notice. We are not responsible 
for typographical errors. All mer
chandise subject to prior sale. 

Search service. Ifwe don't have 
the I.C. you need in stock, we can 
find it for you. (There is a $25 min
imum charge for I.C.'s found 
through a search.) 

A few samples from our million 
part inventory: 

STATIC CMOS 

74L563 1.SO 74L5166 1.9S 74L5669 1.99 DYNAMIC RAMS 7411 39 74123 .69 74193 .99 Many more. Call. 
74LS74 .SS 74LS169 17S 74L5670 2.99 7420 .35 7412S .69 74194 .99 

TM54027 5 1.99 4116 Sl.49 7421 .49 74132 .S9 74221 1.3.5Parlial list MMS280 . 1.9S 2118 4.9S 7427 .4S 74147 l7S 74273 1.9S MEMORYEPROMSTM54060 1.9S 4164 S.9S 7430 .3S 741S1 79 74366 .99 
UPD411 1.9S TM54416 9.9S 2708 S3.9S 2764 S6.957432 .3S 741S3 .79 74367 .995, 8, 12 AND 15 VOLT MK4108 1.9S 41256 Call 2716 3.9S 27128 34.9S7438 49 741S4 1.2S 74393 1.3S 2732 4.9SVOLTAGE REGULATORS Call !or more 7442 .S9 741S7 .79 

More available.CalllorPrices Otners on shell 
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0  SUBMINIATURE CONNECTORS 

Description 
Solder Cup Right Angle PC Mounting Hood 

Pin Socket Pin Sockel Grey Block 

Patt No. OXXP DXXS RDXXP RDXXS DXXCGY DXXC 

Contacts 9 2.05 2.65 3.90 3.20 1.55 
15 2.05 3.60 3.70 5.40 1.55 
25 2.50 3.25 4.50 4.BO 1.55 1.25 
37 4.75 7. 10 9.40 10.95 2.95 
so 6.00 9.25 3.50 

MOD EMS 

HAYES IBM PC SMARTMODEM 1200B, Plug- in 449.00 
99.00 

199.00 
475.00 
249.00 

SMAATCOM II COMMUNICATIONS SOFTWARE 
SMARTMODEM 300. AU TO ANS/DIAL 300 BAUD. RS232 
SMAATMODEM 1200. AUTO ANS/ DIAL 1200 BAUD. RS232 
SMARTMODEL l ie. 300 BAUD. AUTO ANS/DIAL. Plug-in 
SMARTCOM I COMMUNICATIONS SOFTWARE 79.00 

RESISTORS 
11.WATT 5% CARBO N FILM 
FROM 1 OHM TO 10M OHM 

50 pcs •.99 
100 PCS 1.89 

1000 pcs 9.50 
5000 pcs 42.50 

'hWATT 5°/o 
50 PCS 

100 pcs 
1000 pcs 
5000 pcs 

CARBON FILM 
1.25 
2.35 

11.50 
52.50 

.02 ea 
.019 ea 
.010 ea 
.009 ea 

.025 ea 

.024 ea 

.012 ea 

.011 ea 

JOYSTICK FOR 

APPLE II $19. 95 

Joy Stick 
for IBM P/C $22· 

95 

8087 
MATHEMATICS$ 

189 
_00 

CO-PROCESSOR 

Apple II/lie 
FOR APPLE II & lie Speedy EPROM 

Programmer 

for Apple II 

$149. 00 

Comp~tible 16K RAM CARD 
Disk Drive Compalible w11h: 

DOS 3.3 CP IM 
$139 .oo Vts1calc. PASCAL 

$39.95 

C ONTROLLER ,_1_v_A_. w_ AR_R_A_N_T_v___ 

CAR O $44: 95 

Programming 2716, 2732. 
2732A. 2764. 27 12 8. 

251 6, 2532. 2564 
in 30 seconds. so ftware 
contro l programming, 

no addi tional 

2. 20" Whi te P<Ji nted Dish 
3. 60' and 3' Coa>1 Cable Set 
4. Steel Case 5 - 20 DCV 

Tuneable Power Supply 
5. Mounting Accessories 

and Instructions 

ALL FOR $97.95 
IC SOCKETS 

WW c WIR E WRAP 

1 - 99 

8 PIN WW .55 
14 PIN WW .65 
16 PIN WW 65 
18 PIN WW .89 
20 PIN WW 1.00 
22 PIN WW 1.1 5 
24 PI N WW 1. 19 
28 PIN WW 1.45 
40 Pl~ WW 1.89 

LP = LOW PAOFILF 
6 PIN LP .10 
8 PIN LP .12 

14 PIN LP .14 
16 PIN LP .16 
18 PIN LP .18 
20 PIN LP 28 
22 PIN LP .28 
24 PIN LP .30 
28 PIN LP .40 
40 PIN LP .48 
64 PIN LP 4.10 

U/V EPROM ERASER 

General Industries 

$37.50 

SUPER COOLING 

FANS For APPLE 

100 

.45 
55 
.55 
.79 
.90 

1.05 
1.09 
1.35 
1.69 

.09 
10 

.12 

.14 

.16 

.26 
24 
.26 
.32 
38 

WITH SURG $37 _5o 

I I I, I 
I I I 1 

11 \ \ I 

\ .. , 

\I .. , 

219.00 • ._________________ 

74LSOO 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS 10 
74LS 11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS40 
74LS42 
74LS48 
74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 

........................... 


74LSOO 74500 
74SOO .30 

74S02 30 

74S03 .30 

74S04 35 

74S05 .35 

74S08 .65 

74S09 .65 

74S10 95 

74S11 .95 

74S15 .95 

74S20 .95 

74S22 95 

74S30 .95 

74S32 .95 

74S38 .95 

74S40 .95 

74S51 .95 

74S64 .95 

74S65 95 

74S74 .95 

74S86 .95 

74S112 .95 

74S113 .95 

74S114 1.25 

74S124 3.65 

74S133 95 

74S134 1.25 

74S135 1.65 

74S136 2 25 

74S138 1.25 

74S139 1.25 

74S 140 1.25 

74S151 1.25 

74S153 1.95 

74S157 1.95 

74S158 1.95 

74S160 1.95 

74S161 1.95 

74S163 2.95 

74S174 2.25 

74S175 2.25 

74S188 3 55 

74S194 2.55 

74S195 2.55 

74S196 2.55 

74S225 7.75 

74S240 2.95 

74S241 2 95 

74S242 2.95 

74S243 2 95 

74S251 2.25 

74S253 2 25 

74S257 1.95 

74S258 1.95 

74S260 1.25 

74S280 2.95 

74S283 3.95 

74S287 3.95 

74S288 3.95 

74S289 4.95 

74S373 395 

74S374 3.95 

74S387 . 3.95 

74S471 4.95 

74S472 7.95 

74S473 7.95 

74S474 9.95 

74S475 9.95 


SOUND 
CHIPS 
76477 2.95 
76489 8.95 
AY3-89 10 9.95 
AY3-8912 12.95 

CRYSTALS 
32.758 khz 1.75 
1.0mhz 3.95 
1.8·432 3.95 
2.0 2.95 

2.097152 2.95 

2.4576 2.95 

3.2768 2.95 

3.579535 95 

4.0 2.95 
5.0 2.95 
5.0688 2.95 
5.185 2.95 

5.7143 2.95 

6.0 2.95 
6.144 2.95 
6.5536 2.95 
8.0 2.95 

100 295 

10 .738635 2.95 

12.00 2.95 
14.318 18 2.95 
15.0 2.95 
16.0 2.95 
17.430 2.95 
18.0 2.95 
18.432 2.95 
20.0 2.95 
22.1184 2.95 
32.0 2.95 

GENERAL PURPOSE BOARDS New Multichannel Hobby 

BLANK BOARD - HOLES ON 100" GRID, No ETCHED CIRCUIT Microwave Antenna System
EXCEPT CONTACT FINGER . 

Freq. Range: 2.1 - 2,7 GHz 
No. Contacts Size Contact Centers Price 

p 441- 1 22/44 4.5" x 6" .156'" 

p 442-1 22/44 4.5"' x 9'' ' 156'" 

P72 1-1 36172 4.s·· x s·· .100·· 

P' 72Z-1 3617? 4,5"' x 9·· .100·· 


Build Your IBM™ 
PC/XT Compatible 
DEALER AND at 
OEM ARE 
INVITED. Competitive 
Completed Prices 
Unassembled 
System 
Hardware Only $1,379 
MULTIFUNCTION BOARD 
• 2 serial ports, 1 parallel port real time clock, 64k RAM up to 256k RAM . . . . . . . • . . . . . . . . . . . . . ... 

• Floppy disk drive controller board . . . . . . . . .. 119.00 
• Hard d isk conlroller board/OTC 5150BX ... 299.00 
• Color graphic board . : . . . . . . . . . . . . . . . . . 199.00 
• Monochrome + color + graphic board .. . ... 299.00 
• Panasonics disk drive, 320k, half height ..... . 129.00 
• Hard d isk drive 10 MB/Shugar t SA712 . . . 549.00 
• 100W pawer supply with tan .. ... 129.00 
• Case : . . .. 109.00 
• Manual . . . . . . . . . . . .. 25.00 
• Keyboard . . . . . . . . . . . . . . . . . . . . . .. . . . . . 119.00 
• High resolulion color RGB monitor/Taxan ... 399.00 
• High resolution green monitor/Taxan .. , . . . . 119.00 
• Monitor slancj ... . ..... ... .... . ........... 19. 9~ 

• Hayes 1200B modem . . . . .. 399.00 
• Hayes 1200 modem . 475.00 
• Tandon TM1 00-2A . . . . . . . . . .. 160.00 
• 64k Meniory Expansion Kit . 45.00 
• 50 51/4 Disketl Store . 19.95 

7400 

SERIES 

CALL FOR 

PRICE 

CAPACITORS 

* Ceramic Oise 
• Electro lyt ic 
* Tantalu m 
• Mylar
* Mon olithic 

TEAMS: For shipping indude $2.50 for UPS Ground or $3.50 for UPS Blue Label Air. 

Items over 2 lbs. require additional shipp ing charges $ 10.00 minimum order. 

COD Additional $2.00 Fee. 

IBM is a trademark of International Business Machines Corporation. Apple is a trademark of 

Apple Computer. . . . .


Pnce 1s subiect to change without notice. 

1-(800) 821 -3628 

_ Handwellcorp
4962 EL CAMINO REAL• LOS ALTOS CA 94022 • (415J 962-9265 

TELEFAX(415)962-8249 TXL 171947 HANDWELL LTOS ... ... 


In cludes: 9.95 
10.95 1. Wide Band Probe With 
9.9S Down Converter 10.9S 

MOTHER BOARD: 
• 8088 CPU with socket for co-processor 8087 

• 8088 is supported by 8259A interrupt controller and 8237 


OMA controller 

• 2 (two) 28 pin sockets for ROM 
• 8 (eight) expansion slots 
• No RA M o n board (RAM is on multifunc tion board) 
Bare Board . . · ...... .... ... . ... . ... 69.00 
Ready Board .. . ....... .. . .. . ... . ....... .. . 179.00 
(Wilh IC sockets, resisiors, capacitors, i:onhectors, crystals, 
transistors soldered) 
Tested Board (wlo ROM) ... _ . . . . . . . . . . . 299.00 
IC ktt . . ................. ................. 120.00 

IBM is the trademark of International Business Machines. 

Prices subject to change without notice. 

74LS83A 
74LS85 
74LS86 
74LS90 
74LS92 
74LS93 
74LS95 
74LS96 
74 LS107 
74LS109 
74LS113 
74LS114 
74LS122 
74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74 LS145 
74 LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 


. 74LS164 

74LS165 


.75 


.75 


.35 


.75 


.75 

.75 

.75 

.75 

35 

.45 

.75 

75 

95 

95 

95 

75 


.75 

.95 

.75 

75 


.95 

95 


.95 


.95 

.75 

.75 

.95 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

95 

.95 


74LS266 
74LS273 
74LS275 
74LS279 
74LS283 
74LS290 
74LS293 
74LS295 
74LS298 
74LS323 
74LS324 
74LS347 
74LS348 
74LS352 
74LS353 
74LS363 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 
74LS378 
74LS379 
74LS381 
74LS385 
74LS386 
74LS390 
74LS393 
74LS395 
74LS424 
74LS640 
74LS668 
74LS645 
74LS670 
74LS690 

1.35 
1.75 
1.95 

.75 

.75 

.75 


1.25 
1.65 
1.65 
2.95 
1.15 
1.55 
1.45 
1.65 
1.95 
i .95 

1.25 
1.25 

.95 

.95 


1.95 
1.95 
.95 

95 


1.55 
1.55 
1.95 
1.95 
1.25 
2.55 
1.55 
1.55 
1.95 
1.95 
2.75 
1.95 
1.50 
1.50 

MOSS 

EPRO.N 


2708 5.95 
2716-450 3.95 
2732-450 5.95 
2732-250 6.95 
2764-450 7.95 
2764-250 9.95 
2764-300 9.95 
27128-250 25.95 
TMS2516 4.95 
TMS2716 7.95 
TMS2532 5.95 

STATIC 
RAM 
210 1 2.95 

5101 4.95 

211 4-450 1.95 

2114-200 2.15 

2147 4.95 

611 6-4 5.75 

6116-3 6.75 

611 6-2 7.95 

6116LP-4 6.75 

6116LP-3 6.95 

61 16L P-2 8.95 


8031 . 

8035 

8039 

8085 

8086 

8087 

8088 

8155 

82 12 

8237A 

8250 

8251 

8253 

8255 

8257 

8259 

8279 

8284 

8286 

8288 

8748 

6502 

68000 

Z801\CPlJ 

24.95 
5.95 

12.50 
14.95 
24.95 

189.00 
24.95 
12.95 

3.25 
22.95 
14.95 
9.95 
9.95 
9.95 
5.95 
5.95 
9.95 
9.95 

24.95 
21 .95 

55.00 

4.95 
39.95 
3.95 

22 

24 

.25 

.25 

30 


.25 

30 

30 

.25 

.30 

.30 

75 

.75 

35 

.25 

30 

30 

30 

30 

.30 

30 

35 

.35 

35 

.35 

.35 

35 

.45 

.45 

45 

.75 


74LS166 
74LS168 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74 LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
7'4LS251 
74LS253 
74LS258 
74LS259 
74LS260 
74LS261 

1.50 
1.35 
1.35 
1.35 
1.35 

.85 

90 


250 

1-45 


1.45 
1.45 
1.45 
1.45 
1.45 
1.35 
1.35 
1.35 
1-85 

1.85 
1.85 
2.25 
3.95 
1.65 
1.65 
1.65 
1.75 
1.75 
1.50 
2.95 
1.15 
3.75 

1 9 84 IC 
 DYN. RAM 
Master Manual 4116-200 1.95 

4116-150 2.25. $79.95 pl_us 
4116-120 2.95

$5.00 s~lpplng 4164-200 6.75 
4164-150 6.95MISC 
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DATA ACQUISITION 
and control for ANY computer 

The Model 8232 commun i cates via 
RS-232, and has 8 analog Inputs (0-5 VDC; 
8 bits), 8 digital inputs and outputs, and a 
2000 point buffer. Suitable for field data 
logging o r lab use, the 8232 costs only 
$540. Direct bus-connect unit for TRS
80/111 & 4 Is $295. Detailed manual, $6. 
Phone our applications engineer or write : 

STARBUCK**
• DATA COMPANY** 

225 Crescenl SI., Wattham, MA 02154 • 61 899·8629 

Inquiry 330 

Real-Time Multitasking Executive 
• ROMab\e (< 3K) ~ 
• t\() royalties ~- l 
• Source code included • 
• .Language inter races ~ 1".:.~!::"'.: ~ 11·: ~n~:r~~~~~~~s~~~~:ad r .,_ . . • 
Oplions: ~...., _;l 
• C. Pascal. PUM, Fortran ~~ i-·

lnte1faces _-..;;.,_r 

• CPIM-80 BOOS interface 
• IBM PC DOS inlerlace , 
• Extel\dedmomory (:> 64K} ..no-.•°'""'
•ConliguratJon Builder...,,,'--,.-.,.. - - - -.,-~c-,~ M-ol~- , ...• ,. ... ..-,
Utility 

·Resource Manager 
•BuflerManager 
• lnleger Math Library 
· Real-Time C Library 

AMX\\~~ig~: ;~~g~ ~ 
(for 8086) $950 U.S. 

Manual only $ 75 U.S. 
(specify processor ) 

I I 
Inquiry 191 

IC PROMPT DELIVERY!!! 
S SAME DAY SHIPPING (USUALLY) 

8087-3 Co-Processors $124.97 

DYNAMIC RAM 


256K 256Kx1 150 ns $14.99 

64K 64Kx1 120 ns 3.77 

64K 64Kx1 150 ns 2.79 

64K 64Kx1 200 ns 3.07 


EPROM 

27256 32Kx8 300 ns $36.25 

27128 16Kx8 250 ns 13.57 

27C64 8Kx8 200 ns 12.47 

2764 BKxB 250 ns 6.50 

2732A 4Kx8 250 ns 6.37 

2716 2K xB 450 ns 3.31 


STATIC RAM 

6264P-15 SKxS150 ns $19.57 

6116P-3 2Kx8 150 ns 4.37 


r.tasterCa1d VISA or UPS CASH COO 

Factory New, Prime Parts .uPoo 
MICROPROCESSORS UNLIMITED 
~~-~S~h:.~,• A•e (918) 267-4961 
Prteet shown &bOve aro for December 3, 1984 

~~=E'=-~~~·t.~lll:llJOollbylhtl'IAll!ftanling."'9,..,...,bP't'M~Alr t.= 14-7$1 

Inquiry 236 

KAOAK Products Lid 
zoo ism of z.109 Co•P 
~:~~~~~WJ~:\;~s~~~ Co1

0 

KADAK Products Ltd. 
::11: 206-1B47WBroaoway
~F ~~~~ver. 8.C .. Canada 

Telephone: (604) 73 4-2796 
Telex: 04-55670 

EPROM 

PROGRAMMER 


•'.. ::l;_;~ 

COMPLETE WITH 


PERSONALITY 

MODULE 


11 7 AC POWEA ·AS232 

·6 BAUD RATES · HANDSHAKE TO HOST 

ALLOWS READ, WRITE, VERIFY lo COPY 

Comes complete w11h CPM & BASIC Drove r 
Program Listings for most small m1c1os 

Full t Year Warranty 
Programs lhe lollow1ng. 5 Voll 24 or 2 8 pon 
devices 27xx series through 27256 . 
25xx series. 68766 plus others 
Specify Personably Module desired with order 
Addo11onal Personali ty Modules only S15 00 ca 

TO ORDER : CALL OR WAITE 

APROPOS TECHNOLOGY 
1071 ·A AVENIDA ACASO Add 
CAMARILLO. CA 93010 $4.00 Shipping-USA 
1806) 482-3804 VISA or MC Add 3% 

Inquiry 28 

NEW! 

KEYBOARD PROTECTOR 
Remains in place during keyboard use. 

Prevents damage from liquid spills. dust, 
ashes, etc. Fits like a second skin. excellent 
fe el. Homerow a nd numeric loca tors . 
Available for: IBM-PC. Apple lie, Radio 
Shack Model 100, Commodore 64. 
Send $29.95, check or M.O., Visa & MC 
include exp. date. Specify computer type. 
Dealer inquires invited. Free brochure 
available. 

MERRITT Computer Products, Inc. 
2925 LBJ, '180 I Dallas, Texas 75234 

(214) 942-1142 

Inquiry 224 

SPECIAL DISKETTE OFFER 
verbatim Datalife Disks have 6 data
shielding improvements for greater
disk durability and longer data life. 
PLUS! If you call, write, or utilize 
reader service in response to this 
ad-we'll send you our full-range
catalog of computer supplies with 
Special Offers good for further sav
ings on Verbatim diskettes and 
many other quality products. 

Call or write for our discount catalog. 

LYBEN COMPUTER SYSTEMS 
1250-E Rankin or., Troy, Ml 48083 

Phone: !3131 SB9·3440 
DATALIFE •THE NAME IS THE PROMISE 

THE WARRANTY IS THE PROOF 

Inquiry 210 

I 00 Foothill Blvd. 
San Luis Obispo. CA 
93401. (In Cai. call 
(805) 543-1037) 

SoM your dloc problona. bu!l l~ ourf8CI! 
-i 0v-i <loll.dbs AD onion oNpped 
lrom llock. wllNlt 24 ho<na. CaD toll FREE 
(800) 235-4137 for prtcn and lnfurmsdon. 
VIN and~ Cud ~ed. 

Inquiry 268 

PRINTER RIBBONS 
PRICE PER PER 

RIBBON DOZEN 
ANADEX 9500 ....... ................. ...... 10.50 

APPLE DMP ... . ......... 5.25 

C. ITOH PROWRITER 5.25 

EPSON MX-FX 70/80 .................. 5.00 

EPSON MX-FX 100 .................... 6.75 

GEMINI 10-10X-15-15X ................ 2.50 

IBM HARMONICA 'h" .... 6.75 

IBM HARMONICA 'A" 7.95 

IBM 4-COLOR ............................ .. 15.75 

IDS MICROPRISM-480 . ......... ... 5.75 

IDS PAPER TIGER 460/560 ........ 6.75 

IDS PRISM ........................ ........ .. .. 7.95 

IDS 4-COLOR . . .... . ..... .. 15.75 

NEC - 3500 M/S Non Flip ......... 6.25 

NEC - 3500 NYLON 9.00 

NEC PC-8023A ........... 5.25 

OK/DATA 80/82/83/92 2.50 

OK/DATA - 84 ............. ...... 5.00 

RADIO SHACK DMP-2100 .......... 7.50 

RADIO SHACK LP VI & VIII 5.75 

SILVER REED EX 550 S/S .. ... 5.00 


~bL~Ji~rEfrs0Ex .~~~...~~·l·~ ·N .. .... ~ :~~ 
XEROX 610/ 620 M/S 5.95 

Add $3 .00 Ship. & Hand. - To Order Ca ll 

Toi I Free 1-800-742-1122 


In Ml (313) 569-3218 or Write for our Catalog 

DWIGHT COMPANY, INC. 

15565 Northland Drive - West Tower 


Southf ield, Michigan 48075-6496 


Inquiry 121 

6809 
.. _______Single Board _ Computer 

109.80 
52.20 
52.20 
48.00 
69.00 
23.40 
78.00 
92.40 

180.00 
58.80 
78.00 
92.40 

180.00 
69.00 
96.00 
52.20 
23.40 
57.00 
87.00 
58.80 
57.00 I. 

I 

l~~:~~ I 
66.00 

Inquiry 372 



A Happy & Prosperous New Year From Computer Connection 

For The Best Prices & Service 

Call (800) 732-0304 


PRINTERS PRINTER DISPLAY MONITORS 
OKIDATA ACCESSORIES NEC 
ML82A, 10" Para. & Ser.. ....... .. $ 299 	 JB 1201,80col.,20MHz .. .. . . . . . . $ 129 
ORANGE MICRO ML83A, 15" Para. & Ser. 535 
 JB 1205(A) 12" Amber, 20MHz 135 
Grappler+ . . . . . . . . . .. $ 115
ML92P, 160cps. . . . . . . . . . . . .... . 389 	 JC 1215ColorCompositwlaudio. .. 245
Buffered Grappler +, 16Kexp.64K. 165 
ML92 IBM Graphics Comp. . . . . . 399 	 JC 1216RGB. Hi-Res/IBM640x300 . 365
Mr. Chips for PC & XT, Par. Ser. Clock & ML92S, 160cps........ .. . .. .. . . 499 
 Cal., 64K Realworld llF, BSR line llF. 389 AMDEKML92 Apple Mac. 2K Graphics . . . . . 499 

Ml93P, 160cps. . . .. ... . . . . . . . .. 599 
 TOSHIBA V300 .. . .$ 135 

ML93 IBM Graphics Comp. . . 629 
 Bi-OirectionalTractor . 149 V300A .. .. . . .. . 139 

ML93S, 160cps . . . 769 Font Disk for Down loading P1351 . . 48 V310A for IBM PC .. .... .. . 169 

ML84P, 200 cps . . . . . . . . . . . . 679 MICROTEK 
 Color I+ , Composite 13" ... . .. . 279 

ML84S, 200cps . . . . . . . . . . . . 779 DumplingGX(sameasGrappler +) $ 75 
 Color II +, Hi·Res. 13"/IBM . . . .. . 389 


Dump lingGX w/16K buffer. 149 
 Color300 . . . . 249

RITEMAN Color 600. 449
Dumpling GX wl32K buffer . 165
Riteman Plus 120 cps w/Tractor. .$ 257 	 Color710. 595
Additional Buffering 16K 16
Riteman Blue Plus 140 cps IBM . . . . 342 APPLE 

Riteman II 160cps,8Kmem. wrrrac. 369 FOURTH DIMENSION TAXAN Apple llE StarterSystem incl: Apple llE, Tilt 

Riteman 15, 160 cps, 15" carr. 549 Monitor, 1 Drive w/conto ller, 80 col.
Par.Card & Cable for Apple . . .$ 45 IBM Green Monochrome #121 ... . . $ 139 


OKIDATA card. . . . . . . . . . . . . . . . . Call
IBM Amber Monochrome #122. 145

QUME Plug and Play for IBM .$ 35 RGB IBM w/Cable#420. . . . . 419 Applel l c Lightweight Portable . 999
Letterpro20PProp.Spc. Enh Prnt .. $ 567 
 RGBSuperHi-Res.#415 . .. 393 

Sprint 1140 + , 2K, 40 cps, RGB/Comp. Med. Res. #210 259 IBM
Okigraph I for 82A .. . 43 


Okigraph I for 83A .. . 43
132col. width .. .. . . . . . . . . . . . .. 1299 	 IBM PC Bare wlcont. & keyboard . . $1 150 
Trac tor for 82A & 92 .. 49 
 PRINCETON GRAPHICS IBM PC 64K, 1Drive .. . . 1325
STAR MICRONICS 	 CABLES HX·12 forusewith IBM PC . . . . $ 455 
 IBM PC64K, 2 Drives .... . 1499
Gemini 10X, 10", 120cps . . . . . . . $ 249 	 IBM PC to Parallel Printer . . .. $ 18 Max12AmberforlBM . . .. 179 
 IBM PC, 2 Drives wl256K . .... . . . . . 1599
Gemini 15X, 15", 120cps . . . . . . . . 359 	 Serial Cable . . .. . . 18 SR 12 Super Hi-Res . . . . . . . 595 
 IBM XT, 128K, 10 Meg., 360K Dr. . . . 3495
Delta 10. 10", 160cps . . . . . . . . . . . . 365 
 IB MAT Base . . ......... . Call 

EPSON IBM AT Entionee d . . C~ll 

RX80, 120 cps ... . . . .. .. ..... .. . $ 259 
 NEW YEAR SPECIALS!! 	 SystemsCall About All "AT11 

RX80FT, Fric tion & Tractor. . . . . . . . 289 

FX80, 10" 160cps . . . . . . . . . . . . . . . 445 
 KAYPRO 

Kaypro l l . . .... . . . . . .. . ........ $1279 

FX100, 160cps . . . . . . . . . . . . . . . . . 599 

RX100, 15"Carriage. .. . . .. . .. .. . 499 TOSHIBA P1351 PRINCTON HX12 


Kaypro4 . . . . . .. . 1745 

LO 1500 . . . . . . . . . . . 1095 $1279 $455 Kaypro 1 o . . . . 2395 


C.ITOH 	 SANYO 
Prowriter8510AP, 120cps .. . . . . . . $ 319 PARADISE RANA SYSTEMS MBC 550-2 w/1 320K Drive & sftwr. . . $ 895
Prowri ter8510 BC2. 120cps . . . . . 429 
 MBC 555-2 w/2 320K Drives & 

Prowriter8510SP, 180cps. ... 425 Modular Graphics Elite I more soft ware . . . . . 1075 

Prowriter ll 1550 P, 15" 120cps.. . . . 527 
 Serial Port for Sanyo . ·75Card 	 $199Prowriterl l 1550BCD, 15" 120cps . . 557 
 TAVA 
Starwriter F10·40PU, 40 cps . . 949 $279 TAVA PC1 Par. & 1 Ser. Ports, 128K. 2-320K 
Starwriter A 10, 18cps . 479 HAYES1200B Drives, Color Card & Mon it or . . . $1499 
Printmaster FlO·SSPU, 55 c~s 1069 
 MICRO-SCI 	 TAVA XTsame as above including 10 meg. $379 Hard Disk Drive . $2495 BROTHER 
HR25 . . . . $ 669 A.SC Drive for lie 	 COMPAQANCHORDYNAX w/Cable 256K, w/2-320K Drives .. $2150 
DX15ByBrother,Sameas HR15 ... $ 379 Mark XII Hayes Comp. $199 DISK DRIVES JUKI 	 $229 
6100, L.0 . 18 cps wlproportional spc .$ 399 	 TANDONIBMPC TM100·2 forlBM PC . . . .$ 145
TOSHIBA 
P1351 Dot Ma tr ix, 192 cps, le tter qual ity w/1 Drive & 64K - C. ITOH F-10 55 TM65·2, 'h Height, 320K . 189 

100 cps, does graphics. 3 in 1 pr inter $1279 ALPHA OMEGA 
$1325 	 $969P1340 same as above but 10" carr.. 737 	 10 Meg .HD for IBM & Comp. w/Cont. Card 


13 Month Warranty. . . . . . $ 875
PANASONIC 
1091w/Tractor,1 20cps , 1 yr. war . .. $ 299 TEACIBM PC ACCESSORIES SSB Double Sided 360K . . $ 135 2 for255 


SOFTWARE IBM 64K MEMORY UPGRADE Quad Density 189 

IBM Mono Card w/Printer Port ...... $ 235 64K(9chips) 150ns, 1 yr. war. .$ 29 
 PANASONICLOTUS DEVELOPMENT CORP. 	 IBM Mono Monitor . 265 
 QUADRAM 	 112 Height, 360K . .... . . . .. .. $ 139
Lotus 1-2-3 . . .. .. . .. .. . .. .. . .... $ 295 	 IBM Dos2.1 ... . 59 
 Quad Color 1 Board . . . . . . . . $ 199 
Symphony . . . . . . . . . . . . . . . . . . . . 437 	 IBM Dos3.0 ... .. . . 75 Drives For Apple & Franklin 
IBM Tech Ref. for PC 85 VUTEKASHTON TATE 	 RANA SYSTEMSVutek · CPS Board, RGB & Compos it eD Base ll . . . . . . . . . . . . . . . . . . .$ 329 PARADISE 	 Eli te I. . .. . .. $ 199
w/Par. &Ser. Ports,2 Yr. War . . .. . .. $ 239 
DBaselll . . . . . . . . . . . . . . . . . . . . . . 419 Modular GraphicsCard . . . . . ... $ 279 Elite II 339 


MICROPRO INTERNATIONAL Module A............. . ... . 85 STB Elite Il l . . .. . . . 399 

ProPak (WSIMMISS/Star Index) .. $ 399 Module B . . . . . . . . . . . . . . . . . 195 Graphics + II . . $ 359 Cont ro ller add. 85 

Option Pak(MIM, CIS .Sll) 199 TECHMAR MICRO-SCI 
PC PEACOCK 
MICROSOFT Color Graphics Card w/Par. Printer Port, Graphics Master. . . . $ 459 A-2. . ... $ 179 

Softcard(CP/M) . $ 239 Compal. w/All IBM Software, 2yr. war. $ 219 PERSYST BOARD 
 A.SC for ltc w/cable . . 199 


Premium Softcard for llE . . . . . . . . . . 319 
Soltcard for II & 11 + . . . . . . . . . . . . 229 Six Pak + w/64K . . . 

Mega Plus II. 

ACCESSORIES 

\jttSA 

Microsoft Word . . . . . 315 Bob Hi·Res DisplayAdp. . .$ 459 
 A.5 'h height for llE. 209 

AST RESEARCH Controller Add 70 


. . . $ 	249 KEYTRONICS 

265 KB5151 ... . $ 185 
 MODEMS 

ANCHOR
APPLE & FRANKLIN ACCESSORIES MarkX ll . ... . . .$ 229 


HAVES MICRO

MICROMAX 300BaudSmartModem . . .$ 205 


.. .......... $ 69 Viewmax 128K extended 80 cot. . card 
 1200 Baud Smart Modem 459 

37 for Apple l lE. . . . . . . . ... . . .. ... . $ 129 1200 B for IBM PC 
 379 


80col. card forApple 11 & 11 + . . 139 
 Micro Modem llE . 259 

.... $ 139 Chronograph 189 


GIVE US A CHANCE TD BEAT THE ORDER LINE 
COMPETITION'S ADVERTISED PRICE. (BOO] 732-0304
IF YOU SEE IT ADVERTISED FDA LESS, CALL 


COMPUTER CONNECTION FIRST FDA LOWEST QUOTE! 

[213) 514-9019 


MAILOROER: 
 [In s id e Californ 1a l 
We accept VISA, Mas terCard, 

12841 S.HawthorneBlvd .. No.585 COD Cer ti fi ed( w/ deposit) 1 
Mon.-Fri. 7 a.m. to 6 p.m. 

Ch e ck s or Wire Tr a ns fe rs . Saturday 11 a.m. to 3 p.m. Hawthorne, California 90250 

Minimum Shipping Charge $4.00. 

Some items subject to back order. CUSTOMER SERVICE:


1
 California Res . add 6 %% S ales 11•1
J [1	 [213] 514-9019
Tax. Prices s ubject to change 

without not ice. Mon.-Fri. 9 a.m. to 3 p.m.


NO SURCHARGE FOR CREDIT CAROS 

Inquiry 72 	 JANUARY 1985 • BYTE 461 




$54.95 
For all 24 or 28 Pin Devices 

90-DAY WARRANTEE DEALER INQUIRIES 
WELCOME 

SHIPPING & HANDLING 
$2.50 

AZ RESIDENTSWALLING CO. ADD6%TAX 
4401 S. JUNIPER• TEMPE. AZ 85282 • (602) 8311-1277 

Inquiry 368 

auelo™68QQQ Assembler 
'2,, 

Fi1st Comme1clal Release 
New 5.0 Release January, 1983 

The Oue!oTM portable 68000 assembler conlorms to the Motorola 
re sident assembler, publication M68KMASM[041. 

Quelo'" C8000 Assembler Package Features: 
Input file concatenation, include function. macros. global 
parameter substitution from command line, lis ting dale·lime 
slamp, up to 31 cha.racier symbols. conditional assembly, struc· 
lured pro9ramming directives, 1(1.!l f\IC llDl'I opUmlaUon.. 68010 in
slruclions, relocat ion and 1 .l nklno~ complex expression !Inking (all 
operalofS), OB·DW-OL directives !or Z80 byte order data genera· 
l ion. object libra y ulllily. sortware conliguralion tracking. condi
tional linking, opUons for assembler and linker to wnte complete 
symbol table to a file. detailed symbol table listings. assembler 
symbol cross.reference, li nker global symbol cross·relerence. Ob· 
ject library symbol cross-telerence. superb linker load map. 
various HEX toad formals produced by linker, error messages in 
English, exlensive typeset manual with index, readily transpor ted 
to any system with a C complier and "UNIX like" system interlace. 

Ready to run In various disk lormals tor '"'" CPIM·80, -86. ·68K. MS·l?OS •nd PC-DOS 

Portable source version with detailed S75Q Limited 
Kl ifl .;Jl l•l lon and tes hng instructions. llmeonly. 

For more inlorma!ion or to Ouelo1M 
01der write or call: 2404 l3rd Ave. W.. Suite 11173 

Pa!rick Adams Seallle, WA 98119 
Phone (206) 285-2528 

COD. Visa. MasterCard. telex (TWX) 9l0333B171 

CPIM-80, CPIM-86. CPIM-611K TM ORI. UNIX TM Btll uos. MS.cos TM 
MIUOSOILPC ·OOS TM 10M. 

Inquiry 294 , 

., 
" 

v1sI< aooT 
Ji;\RD -\- cvRJfY 

/\SE .p;\f FiXT ends 
boot hassles, 

stops data 
thieves-

DATAMAC, DAVONG, 

GREAT LAKES, IOMEGA, 


XEBEC, ZOBEX, others. 


No-Slot lnstallationfo; 
IBM PC, COMPAQ, COLUMBIA 

$70If- $95 

OOWENBOW 

+ taxlshpg 

SYSTEMS 
Box 3039 

San Diego 
CA 92103 

6191298-9349 

. ~ 
-"''I' 

Inquiry 151 

MEMOREX 

FLDIBLE DISCS 

WE Will NOT BE UNDER
SOIJ)f! Call Free (800)235-4137 
for prices and information Dealer 
inquiries invited and C.O.D.'s 
accepted 

San Luis Obispo. CA 
93401. In Cal. call 
(800)592-5935 or 

1$..-liliiiiliiiii:Uso5)543-1037 

Inquiry 268 

INSTOCK MODEMS2DAYSHIP 

* Hayes Compatible* 

* Free Communicat ions Software * 


HAYES t :IOO 

lJ.S ROBOTICS. PaS>word 
:l00/1200 AUlo ND w/cables. spkr * $:11 4 

ANCHOR Al!TOMATION .... . . SIGNALMAN 
Mark I :llJO Baud $ 69 
Mark X :100 Baud Au10 A/D * $119 
Mark XII 1200/:100 Aulo A/D * $239 

Ql~B I E" 

lnlerna l :100/1 200 Auto AID • St69 
External :1111111200 Auto A/ D * $2~9 

DIRECT CONNECT DEVICES 
P.O. Box I:12.16. San Luis Obispo. CA 9:1406 

CALL FOR . , CALL TOaEJ 
FREE ORDER: 

CATALOG (8ilol 04:1-6:!08 

Dealer Inquiries Invited 

Inquiry 109 

,, 
II 
I• ; VT1001: 

I• $150. * 
"plus your IBM PC or compatible 

Use your IBM PC as a DEC VT100 with 
Ii ZSTEMpc-VT100 smart terminal emulator 


132 colu'mns by windowing 
no additional hardware 


H Double High/Double Wide Chara!=tersI• 
Complete VT100 line graphics

II I 
Smooth scrolling 

Full keyboard sollkeys I MACROS 
> 

" 
Bidirectional file transfers I ~ ; 

including XMODEM 
Speeds to 38.4KB. High throughput.

h 
ZSTEM Communications Division 

KEA SYSTEMS LTD.' #412 - 2150 W. Broadway 
Vancouver, B.C. 

CANADA V6K 4L9 
(604) 732-7411I: • 

Ii, 
"" 

Inquiry 375 

Ii .. 

Ii 

Ii 

Ii 
Ii 

.. 


WRITE 
For creative and report w_riting . 
Includes many features missing 
from WordStar, such as alpha
betized directory listings, fast 
scrolling, and trial printing to the 
screen. Write is $239. 

Software Essentials 
This package contains a word 
processor. printer program, data
base programs, and more for 
$124. For all MS-DOS and IBM 
PC compatibles. 

Workman &
Associates 

112 Marion Avenue Pasadena. CA 911 06 
(818) 796-4401 

Please reQuest our new catalog. 


Inquiry 373 

Electronic 11, 

Circuit 
Analysis 

I • 
Ii 

• New release 
• Transient. AC. DC analysis 
• Full nonlinear 
• Over 200 nodes 
•Full editing 
• Macro circuits 
• Worst case, Monte-Carlo 
• Temperature effects 
• Frequency dependent parts 
• Time dependent parts 

For MS-DOS. 12Bk minimum. 
$395.00 

Tatum Labs 
IP.O. Box 698 
I ~ Sandy Hook, CT 06482 

(203) 426-2184 

ln~uiry 346 

Pl For the NEC .PC 8201; 

'-
l3~K~~m~r~t!~~;· 


expandable to 128K 

32KROM 
ADSHEET/$88. 

For the NEC PC 8201. TRS 80 Model 100 
and the Olivetti MIO; 

SK MEMORY MODULE/ 
$49.95 each 

• Simple lnatallatlon lnatructlona Included. 
I • 	30 day aallalactlon guarantee or your 

money back. · 
• 1 year warranty. 
• Prompt shipment via UPS. 

Shipping: from stock. Free UPS surface 2 day 
air - add $4.00Continentat USA. add $7.00 
Canada. Paym~nt: Visa , M/C , American 
Express. Checks held 14 days.COD add $5.00. 
Tex: 6% (California only). 

(800) 732-5012eag~="ifTING 
Inside California2068 Ventura Blvd. 
(805) 987-4788Camarillo, CA 93010 

Inquiry 289 



BUF~EO GRAPPLER . . . • • ... . . $349.95 
GRAPPLER SUPER SER.W. . , . SAl.E S119 95 
VIOEO 7 RGB lie; VO ... . . • 189.95 
APPLE lie SERIAL CABLE . . . ...... J6.95 
APPLE II• KEYBOARD . . ....... . .. ..9.95 
APPLE It/lie POWER SUPPLY. • . 59.95 
APPLE II/l i e DISK CONTROLLER . • ... . 49.95 
APPLE 111111 COOLING FAN SYSTEM .. 49.95 
STREET ECHO II SPEECH SYSTEM ... 99 95 
TITAN ACCELERATOR II CARO . . • 449.95 
WIZARD eo COLUMN CARO... SALE 99.00 

MOST MAJOR 
LINES IN STOCK 
CALL TOLL FREE 

68000 S46.9S I6810 s 2.8S I6850 s J.2S 
68000L10 89.95 6820 J .75 6852 5 .85 
8800 2.90 8821 2.90 6880 7.90 
6802 7.75 6828 14 .50 8875' 6 . 75 
6803 18.95 6840 12 .7S 0880 2 20 
8B09E 14.SO (CALL FOR 6'008 FAMILY) 

6S02 $.4.50 
6502A B.90 
85028 9.50 

6035 s 5 .75 
8039 S.75 
8080A 2.95 
6085A 4.90 
80C85A 9.9S 
8088 24.SO 
8087 169.9S 
6068 29.SO 
8089 689S 

LM106AH SJ.95 
LMJOOH 99 
LMJ01N 35 
LM304H 189 
LMJOSH .95 
LMJ08H 4.75 

NES90 
NE592 
LM709N 
LM709H 
LM710 
LM711 

$2.45 
270 

SS 
1.90... 
. 75 

LMJ;14 
LMJ91S 

"""'"MC4024 
MC4Q.44 
AC41J1 

$2.95 
2.9S 
295 
J.75 
4.J5 
J .7S 

7400 s .1 9 7448 $ .66 7412J$ .4S 74176 s 69 
7401 19 7447 65 74125 42 74 177 89 
7402 .19 744B 66 74126 .44 74179 1 34 
740J . 19 7450 .19 74128 49 74180 7S 
7404 .19 7451 .19 741J2 .4S 74161 1.7S 
7405 .2J 745:5 19 741J6 .75 74182 1.15 

8155 6.75 

LMJ87N 
LMJB9N 
LMJ92N 

Till and SWIVEL STANO .. . . 21.00 
SYSTEM STANO .. . .. 21 .00 
EXTENSION CABLE IBM MONO . . . J8.00 

ZllO·CPU 
z110.cTc 

2.SMHz "'A"' 4 OMHl "6" 6 OMHi 

'75 
""'9.50 

12.25 

1.29 LM1696 1.70 
115 ULN2001 1.95 

69 ULN200J 1.49 

LFJ57 1.J9 
TL071CP 79 
TL072CP 1.35 

7443 1.15 74116 145 7417J 89 7439J 1.JJ 
74.44. 115 74121 .29 .89 74490 2.25 
1446 .66 74122 .89 

A1.S CP/M J 0 PLUS CAro . SALE $199 00 
COEX 18K RAM CAIW . ...SALE 39.95 
COEX PAR PAINTER CARO w/CASLE.. 49 gS 
C0EX 80 COL EXT S..K CARO •• SALE g9_9s 
IS PtU.50 UO (It.lie) ... • ..... . •... 1J9.9S 
KENNSINGTON SYSTEM SAVER .. . . 89.9S 
KENNSINGTON PC SAVER.. . J99S 
KRAFT JOYSTICK . . . ....•.... ... J6.95 
MCT SPEEO DEMON.. . .. ...... 2ol9.9S 
MICllOSOFT Z -80 SOFTCAAO.. • . • 247.9S 
GRAPPlER PlUS. • . . .•. •• .• •.• 1llU 5 

FARADAY IBM PCS 
C-patlbt. CPU 80.1rd wlMll , US DOS 

$349.95 

IBM PC HARDWARE 8156 6.75 

AST '"COMBOPLUS,. 64K . .• . . $1;9.00 
SIGMA •'MAXIMIZER"" 64K ..•• • . • . 24;.lilS 
SIGMA OlSK CONTROLLER . . . .. . 169.95 
HARO OISK CONTROLLER . . .. ••.. 249.95 
10 Mb INTERNAL HARO DISK • ....• 79S.OO 
I 0 Mb EXTERNAL HARO OISK . . • • .. 895 00 
15 M1b INTERNAL HARO DISK ..••.•995.00 
1S Mb EXfERNAL HARO OISK . . . 1095 00 
80 WATT BOOSTER SUPPLY. . . •. 149.9S 
1JO WATT IBM SUPPLY . • . . . . 174 95 
PC COMPATIBLE KEYBOARD . . . .. 99 00 
JBM PC CHASSIS .. 129 95 
PlANTRONICS "COLORPLUS' . J69.05 
10 Mb INT. TAPE STREAMER ... . 1150.00 
PERSYST MONO CARO. . . . 199.00 
PARADISE MONO/COLOR . , . . . . 409.9S 
HERCULES MONO CARO.....••..• J69.00 

BROTHERHR·1SPIS {13cPllJ SAU $399.00 
BROTHER HR·25PIS (23cos) SALE 699.00 
BROTHER HR·JSPIS !J6cpe) 979.00 
NEWI BROTHER M2024 !240~1) 1299.00 
COEX 80FfT(60c.cisJ SALE 149.00 
EPSON RX·80160H (100!;:ps) SAVE 1SO.OO 
EPSON MX·60FT (8~pt) SAVE 1SO.OO 
EPSON FX·80(160cP'l SAVE 150.00 
EPSON FX·100 (160cps) SAVE 1SO.OO 
MACINTOSH or lie SERIAL 110 115.00 
OKIOATA 92P (160CD5) SALE J99.9S 
OKIOATA 9JP (160cps) 6211.95 

OKIDATA S4P (200c::D') 799.00 

OKIOATA 2J50P !JSocp,) 169S.OO 

TOSHIBA P1JS1 (24pll1) 129500 

STAR GEMINI 10X (120epoi) 26900 

STAR GEMINI 10XPC J29.00 

STAR GEMNI ISX 37000 

STAR GEMINI 15XPC 449 00 

SPECIAL STAR STX·60 THERMAL 129 00 

NEC 6027A PORTABLE PAINTER J99.00 

PANASONIC 1091 SALE JS9.00 


AMOEK JOOG (GREEN) $1J9.9S 

AMOEK 300A !AMBER) 149 95 

AMOEK J I OA (ISM AMBER) 169.95 


CAll FOR COLOR I & HEW MODELS 

PGS HX · l2 (IBM COLOR) 489.9S 

PGS sn.12 (HI-AES) 849.9S 

PGS MAX· \2 {IBM GREEN} 198.9S 

PGS DOUBLER BOARD 227 00 

TAXAN 420 !Hl·RES IB"4) J99.00 

ZENITH 122Al123G 81il .95 

ZENITH ZVMIJl/1J5 Call 

SANYO 6.500 (MEO·AES) 279.00 

SANYO 7500 !Hl·RESJ J79.00 

SANYO (LOOKALIKE) 1z·· AMBER SA.LE 74.95 


BJZCOMP ..PC INTELUMOOEM"" UNTJ S349 9S 
HAYESS!AARTMOOEM 1200 (EXT) 499 95 
HAYES SMAATMOOEM 1200B (INT) 429 9S 
HAYES SMARTMODEM 300 (EXT) 229.9S 
MICROMOOEM APPLE lie 249.95 
PROMETHEUS t200M (MACINTOSH) 469.95 
PROMETHEUS 1200 \PC EXT) J59 9S 
NOVATION ACCESS 1-l·J J69,9S 
CAT COMMUNICATIONS SYSTEM 419.95 
APPl.E! COMP. LOW COST MOOEM (300) 49.9S 

HARD DISKS 
SEMJATE ST!!I06 SMb $29900 
CMJ IOMti 
CMl15Mb C» "" 
CM122Mb 
ROO:t.E 10Mb "" 
ROOllAE 1SMb Col"" 

CAU. FOR QUOTE ~ HIGHER 

CAPACITY HARO ORMS! 


SUPER SAVER 
HARD 
DISK5Mb $199.00 

HEW fACTORV DIRECT 
NO RETURNS AT THIS PRICE 

•lf'.-j;tl • l;U?ff 

TE:Ac~ $14995 
MITSU~~\ 149.9S 
SHIJQAAl 45!. 159.95 
TANOON TM I OO•:Z- 169.9S 

l '"OQ.llOIUV'ES 
~001R $2699S 
Sl~NX>IOQ.a 1299S 
s1£.1•uo1.s.11~os.co 19soo 
MJJS M'2to4 4J99S 
MITS M2896 Y,HI. 439.9S 
TANDON B48f. V.Ht J89 95 
OUME 242 1-'JHI. J99.95 

Sllo '"CASEPOWERSUPPLY $8995 
s11o ·· ouALYiHl.w/POWERSUPPLY 79.9S 
8 '" OUAL CASE w/POWER SUPPLY 279 95 
8"' THINLINE DUAL wlPOWER SUPPLy 199 95 
5% .. HARO OISK w/POWER SUPPLY 199.95 
s14·· y, HIGH HARO OISK. 190.9S 

APPLE DISK DRIVES 
APf'\.E: Mlit COMPATIBU" S17~ 0:5 
,I.PA.£ M1t COMPATIBL.£ "ii f.llGH 1".'ll:!i 
lol!ICA05Q AP'flt.E lie CIRNf: 21995 
APPLIE • lo APPi.£ k ADAPTOR 
Nl1'!..IE M le D$1: COHTAOLLIER 

Inquiry 9 

KEYBOARD EXTENSION CABLE . 26.00 Z80-0ART 9.50 17.95 LM72JN 46 XR2206 J 75 TL074CN 1.90 
SURGE SURPRESSORS: ZBO·OMA 12.95 11.9S 179S LM72JH 55 XA2207 2.90 TL061CP 
OJAMONO ·(LEMON) . . ZllO·PIO J .7S 4.25 12.SO 1.·"90NES·31 28S XR2206 2.40 TL064CN 

74LSOO $ .20 
SAPPHIRE (PEACH) . . . . . . . . . . . •S9.00 
EMERALO !LIME) • , .. ........ . .... 49.00 
 ..oZllO·SIO/O 11.25 12 .25 NESSS JS XA2211 J .7 5 TL494 

74LS01 25 
RUBY (ORANGE) •...•... : . • . .... 69.00 

lSO·SIOll 11 .95 12.75 NE558 6S LM2677P 2.00 TL496 1.65 
74LS02 25ZBO-SI0/2 11.95 12,75 J6.9S NES56 1.49 LM2876P 2.25 TL497 J.20 
74LS03 25ZllO·SIO/!il 11 .9S 1275 NESSI 2J.50 LM2900 9J MCJ42J 1.49 
74LS04 JJ 

ZBOJO $J4.95 Z900 1 134 .~ Zll-132 m.SI~ 
NE564 295 LM2901 .99 MC345J 

74LSOS .2SLMS8S LM2907 MCJ456 '292" '" 74LSOB 27ZBSJO J4.95 Z9002 34 ~ Zl!ill1 l 37.llilS 1.45 LM2917 2.8S MCJ459 J .756 4K STATM: RAMCARO S199.95 
74LS09 26• PLUS MAJOR OEM PURCHASE LM567 .85 LMJ!ilOO SS MCJ489 5.25 

WHILE SUPPLY LASTS 
"'""' 74LS10 25DISK CONTROLLERS NeS70 3 6S LMJ905 1.15 MCJ•70 795 

74lS1 1 .JJ 
uP076SS24.9S 1797 S29.9S 88•J SJ2.9SAll NL':W. SOME WIO DOCUMENTATION NES71 290 LMJ009 

74LS12 .JJ 
1S.9S 2791 49.9S 8272 249S• TUART BOARO SALE 99.9S " 74LS1J .J9

• FRONT PANEL BO [IMSAI) SALE" 79.95 24.75 279J 49.95 1691 11 .95 74LS14 .59 
179J 26.50 2795 4995 214J 1295• 8080 MPU BO.ARO SALE 49,95 

74LS15 .JJ 
1795 28.50 2797 49.95 9216 12.9S• 8 '" FLOPPY CONTROLLER (Morrow) 149.9S 7~.5~t8;>5, • 6924V 

79~i.K1~ 1.~4V .• 1.39 74LS20 26 
76L05. 12. 1SV . . ..BS

• S-100 EXTENDER CARO 24.95 
79LOS. 12. 1SV. • . 75 74LS21 .29MH;ll3•UH;M!!#; '7W 78M08C .• '. 89 74LS22 29 

78MG/79MG 1.49 
LM3Q91'i , . 1.25IM:Z·Srlli el if 

74LS26 29 
.01uF OISC BYPASS CAPACITOR 1001$5.50 

LMJ17K . . .. J8S
6845 S1•.74 I827S $26.50 ITMS9918 SJ950 78HOSKC .• . 8 7S 74LS27 29 

.1 I.IF OISC BYPASS CAPACITOR 10016.SO 
LM323K . . . . 4 .8S88845 17.95 7220 J9.9S 8350 J99S 
LMJJ7K .. . •.. J7S 74LS28 29 

.OluF MONOLITHIC CAPACITOR 100/11 .25 
6847 11 .50 5027 17.95 8545 21 YJ 18?i1~4V • . 1.29 LM3J6K . . 8 .7S 74LSJO 25 

. 1 uF MONOLITHIC CAPACITOR 100/t4,2S 
46505 14.75 50J7 21 95 • 800:? 

LMJ50T .. 455 74LSJ2 JJ88047 24.50 70~.5;2~5. 24V •• • 79 LMJ50K . . . . 4 75 74LSJJ 5J 
74LSJ7 .35171µ 39M1µr1;tµ•f.i ld:n:;1 74LSJB J9

PN2222A 71$1 00 2NJ904 111$1 .00 18026 SJ.9S I2J50 S 8.9S IIM640J S 6.7S 74LS•o .25MC14411 $1150 S8174 $11 .25 9SH90 S 925PN2J69A S/1 .00 2N3906 1111.00 101JA J.95 6250 10.SO TMSS501 14 95 74LS42BR1941 11 50 S8J2 J 7S 76477 J 7SPN916 311 00 TlP29A 2/1.00 1015A 6.75 IM6402 7.75 2851 8 .95 74LS47 .74J4702 1250 AYS2J76 11 .50 76488 5752N2216A 4S TIP30A 211.00 74LS48 74S016 14.95 AY5J800 11.50 78469 8.752N2219A .4S TIPJ1A 211.2S 74LS51 258116 10SO 251J-OOIU 9.50 AYJ6910 11 9S 
2N2907 25 1N4148 2511.00 1702 (1mS) s J.90 27J2J..4!450nS) $ 8.50 
2N2905 4S TJPJ2A 211 .25 74LSS4 29 

74LS55 .29 
SJ07 10.SO 2513"002L 9 50 AYJ8912 1195 
MC4024 J .75 UP07201 27.95 SSl-283 J6.952NJOSS . 89 1N751 511.00 2706(4SOlllS) J115 27J2A(250nS) 8 .95 

74LS7J J98038 J 7S JJ41 4 .50 Votra. J9 95 
2NJ6J8 411 00 1N4004 1011.00 2716(450r\S) J.75 2764 !450tlS! 6 .50 
2NJ585 •11 00 1N4002 121\ 00 27SBISV) 5.50 27J2.A·2 !200nS) 12.50 

74LS74 J•5J69 J SO 11COO 1J 2S Oigotatluw J4 95 
74LS75 J958167 1225 

2Sl6(SV) 5 .SO 2784 l200nS! 
2NJ772 2718 (J50n5) 5SO 2764 (250tlS)... 

74LS78 J9 
74LS76 J9TMS2716 7.SO TMS2564 (45()\SJ 1295 DISKETTES 7<LS8J 59TMS25J2 5.60 MCM68764 (4SOnSJ J4.95 
74LSas 89 

MCT -6 
MCT-2 27J2 (4SOnSI 4.60 MCM6B766 (J50'.S) J9 95 "I BM PCS" 74LS86 J9 
MCT·66 55 4NJ7 

•.i5 27J2 (2SOnS! 8.25 27128·J (JOOnS) 21 50s,_;: I :~~; 
.... 

$1.19ea/1000 74LS90 .54OS/DD27J2 \200nS) 10.9S 27128 (250nS) 229S 
74LS9~ 

4N28 6S T IL U7 ... c.MO$E,~ 

MCA·255 1 89 4NJ6 ...'" Hub Rings $1.35ea/250 74LS9J 54 " 
Tyvac Cover 74LS95 754N27 85 SPX3J .>ti 27Cl6 $1.55ea/25MajorMfgr. 74LS96 894N26 

jt·111..;MftF... 
74LS107 J9 
74LS109 J9 

2101 (450nS) $2.29 MK4118 $4.95 sY.t. 11 01sKenes Box 10 
74LS112 J9

1·'9 100 21L02 !450nS) .H TMM2016-2 (200nS)4 10 VERBATIM 525·01 SS/DD $1995 
VERBATIM SS0·01 OS100 29.95 

Jumbo Green .17 . IS 21 L02·2 (250nS! 1.J9 TMM2016-1(100nS)610 
Jumbo Red $ .09 $ .OB 2102·1 (4S0nS) .79 TMM2016·15 (1 5Cll'l)4 95 

MAXELL MO·I $5100 199S 
MAXELL M0·2 OSiOO 29.9S 4000s .29 402a s .85" 4059 s1.9o 45()5 8 .95 

Mini Slz.e Rad 10 .09 2112 l450nS) 2.75 HM8 116P·J !ISOnS) 4 9S 
JIJITlboYellow . 17 .15 2111(45011S) 275 HM8116P·4!200nS)475 

OYSAN 104110 SSIOO 20.9S 4001 24 4029 .7S 4060 .B5 4S06 1.10 
MlnlSize Green .19 .1B 2114(4S0nS) 1.458/950 HM6116P·2!120nS)685 OYSAN 104120 DSIOD JJ95 4002 24 4030 J9 4066 .J9 4507 1.10 
Mini Sl~eYellow . 19 16 2114 L·4 (4S0n) 1.69 6 11 2.SO HM6118LP.4 (LP) 590 GENERIC SS/SS 1S.9S 4006 .79 40J1 J.2S 4089 28 4S06 1.90 

2114L.J (300n) 1.79 8/IJ.JO HM61 16LP·J (LP) 6 .75 GENERIC OSIOO 17.9S 4007 25 40J2 2 15 .J5 45 10 79 
2 1 14L ·2 (20011) 1.89 811J.90 HM6118LP·2 (LP) 9 .95 J\I,~ O!SKETTES (MAC. eic! 44 .95 4008 95 40J4 1.91 4071 .28 4S 11 .79 

5 \ '-'" HEAO CLEANING KIT 11 .95 4009 39 40J5 .79 4072 .26 4512 .79 
8" HEAO CLEANING KIT 11 95 

214 7 (55nS) 4 50 Z61J2 !JOOnS) J2 951·99 100 
4010 J9 40J7 1 95 407J .2B 4514 1.16 

OYMEC IBM PC OJAGNOSTIC 29.9:i 
4044·4 !450nS) J .25 HM6264P·15 (150)J2.95S·100ST SJ.95 SJ.25 

4011 24 4040 75 407S .26 4515 1.79 
APPLE II DIAGNOSTIC OISK 29.9S 

4044·J !30()>5) J 75 HM6264LP·15 (LP)J6.95S-100 WW 4.75 4.10 
4012 24 4041 .7S 407B .75 4518 1.19 

MACINTOSH DISKETTE HOLOER 16 9S
4044·2{200oS) 4.J5 74S169 (JSnS) 1.8544 PlnST 2.75 2.eo 

401J .J5 4042 .6S 4077 .J5 4S18 es 
S~A·· QISKETIE HOLDER !SO) 16.9S 

UP04 10 (100nSJ J .7S 9J41S (SOnSJ J .9544Pll'IWW 4,7S 4.25 
4014 75 404J .85 4078 .J5 4520 .75S101 !CMOS) J 50 9J425 lSOl\Sl J .957 2Pll'I ST 8.50 6 .10 
401S .J9 4044 .89 4081 .Z9 4555 95

72P~1WW 7.25 6.95 •# t:t·HM'•P'Gl#?M;M 4016 .J5 4046 . 80 4082 .29 455B .95 
4017 6S 4047 .89 406S .95 4566 l.J5 

4027 (250nSI $1.29 TMS4416 (150nS) $9.75 64K UPGRADE 1set ot 9)$39.95 
4016 .79 4048 99 4066 95 80C9S 1.50 

1·24 25 110J (JOOnS) .79 41256·150 (15011] 29.95 40 19 .J9 4049 .J5 409J 45 80C97 1 25 
OB25S(Fei11ale SJ.10 S2.90 4116N·2 !150nS) 1.80 611J.95 412S6·200!200n) 24.95 256K RAMS 12ssKx11 $24.95 4020 .69 4050 .34 4094 2.95 MC14406 12 .95 
0825P!M11le) 2 .40 2.29 4116N·J (200nS) 1.65 8112.SO TMS4050l300nSI 1.85 4021 69 4051 .75 4098 1.90 MC14409 12.9S 

Hood Sl.2S M1QHl'NS .99 
CABLES/ACCESSORIES

4116N·4 (250nS) 1.45 8 /10.50 TMS4080 !JODl'IS) 1.8ti 4022 89 4052 .75 4099 1.85 MC14410 12,95 

OEJ7S(Female) $5.95 $S.75 4184N·150 (150n]5.95 9144.95 MMS280 (JOOnS! 1.65 
 IBM PARALLEL ISh'eldod) S29.9S 

402J .25 405J 7S 4501 89 MC14411 11.95 

OEJ7P(Mule) S.2S S.10 
 IBM SERIAL (Shleldedt 24.954164N·200 (200n)4.9S 91J9.SO UP0411 (3()()i5) 1.85 4024 59 40SS J .9S 4S02 .9S MC14412 12.9S 

Hood S1.7S MIO Hl'N $ .99 4184N·120 (120tlSI 8 49 MMS296 (2SOnSJ 1.8S KEYBOARD EXTENSION 9.95 
402S .25 40S6 2.9S 4SOJ .62 MC\4419 4.95 

OOSOS (Feinale) $8.95 SB.65 
RS2J2 GENOER CHANGER Male·Msle 14 .95TMS4164(150n5) 7.9S 4027 45 

OOSOf' (Male) 6.00 5.75 
RS2J2 GENDER CHANGER FemalirFam•le 1495 
NULL MODEM ADAPTOR 14.9S· HoodSJ.2S MIOHMI $ .99 1111~,~·~~1~.i~mcµc;~ ·' ·~il~R~illlll 

(OTHER STYLES IN CATALOG) 74SOO S.J5 74S74 S.S5 74S1S6 S.99 74S260S1.19 
CENTRONICS 

SPECIALS OF THE MONTH 
74S02 .JS 74S8S '1 .69 745160 2.49 74S280 1 95 

10CJ6 Pin M;O 74SOJ .J5 74360 .S5 745161 1.89 74S287°1 .95 
!DC J6 Pin Female 

FARADAY 6400/64K MS·D OS 
74504 .4S 74S112 5S 74S174 1.19 74S288" 1.95 

Solder J6 Pin Male Motherboard $349.95 74505 45 74S11J .SS 74S175 1.19 74SJ7J 2 09 
PERFECT AB Switch {Parallel) 69.95 74506 J9 14s114 .s5 745166" 1.49 745374 200Sold'""J6 Pin Fornale 

{CALL TOLL FREE FOR ICC'• ) T ELEDA T A M odem for VIC20/64 49.95 i~~~ ·;~ ;:~:~~~ ~: ;:~~:~ :::: ;:~~: ~-:; 
A P PLE lie Keyboard 49.95 74S11 J5 74StJJ .45 74S196 1.49 745472· 4.9s 

SOLOEATAIL Hl9 IBM PC Compatible Keyboard 99.95 ;:~~ii -~; ;:~:i: -~~ ;:~~!~ :::: ;:~:;~:: ·:; 
8 Pin su.P s . 1J SANYO 555 MS-DOS Computer 799.00 74S22 J5 74S1J61 39 74S242 1.99 74S475" 4.95 

14 Ph STILP . .15 .11 SUPER SAVER Hl·TECH SPECIALS DEC "Rainbow 100A" !J 245uso 1699.00 74S30 J5 74S1J e 89 74S24J 1.99 74SS10· 295 

:: :: ~i~l: ·~~ :i; IBM PCs TMS99532NL DEC "Rainbow 100+" 1s.e151it11 3499.00 ~:~;; :: ;~:~~ .~~ ~!~~~ : ·.~! ~:~;~: !:!; 
20 PluSTILP 28 .2B 300BAUOMOOEM c 5Mb Winchester Upgrade DEC 775.00 74S•O J9 7.tS151 99 74S2SJ 1.19 74SS7J•".9S 

~! :::;:~~; ~! :i~ 2°.V~we $1495 NECB201 449.00 :: ~:~~;~ i::: ~:;~ i·:!eo$1""° ~~~!! ·g: ;:~~;~ .Portable Computer 

26 Pi1 STll.P .J9 .J2 ZENITH Z151 100% PC 74S6S J9 


J6P1nST/LP .Je Compatible Computer 1995.00 llllllllf.iiI::liI!•llll• ~ ~~ s"r"IL'P 3 ·'958 3 '25
2 MMif.jf.,.l..!ilf.iii i•UMM SANYO {Silver R eed 500) L; l •jW 

..... ..u, · · ·Aocoeoo s:,..,,os IADCOB11 s1ue; I14dl!Ll!I 74COOS JS. Iuc1.c s 65 I74C161 S1.15 I74CJ7JS2 J5 
WIREWRAP (GOLO) 100 AOC0004 J45 OAC0600 4.75 1406LB LO P fint e:r 299 .00 74C02 J5 74C65 189 74C175 1.15 74CJ74 235 

a Pin WWIJL s ·49 
$ · 40 0AC0806 1.90 0AC0806 2.eS OACIOO ··oEAOLlNE'" Atari Soltwa re f4 9 Iii~ lit.ti 9.95' 74C04 .29 74C90 1 15 74C240 1.89 74C901 .S9 

1
4 

P1nww11 .62 
4

9 ADCOB09 ,..c.s oAc1020 7 85 o.t.eoe VISICALC lie Advtincod 74C08 .JS 74C9J 1 1s 74C244 1.69 74C922 44S16 8 149•95 

16 PinWWl3l 88 .77 


;~:~::~;t 1 .~: ' ·~ ::~,v;:! :!Wl""'rn~:~::; I 
24PinWW/Jl 1.25 1.11 t'rfWIJl~"'ltH4'fV'Wf'l~.t'ltm!')lf...11!11 • lilt~ 
28 Pl\ WW/1 1.49 1.J9 AddedonVISA01MC COUs~S~1CC10,,,7lt'.dc1X1S>IW>tl1111nti 
40 Pin WWIJl. 1.69 1.7S Aar.1 3"· ~l'\IP[llll'J ~.Nd rw>dl1t1Q b UPS Weollft saml'd.1y 5t1tpnirn! 

I 
Pio WWIJL s !.!io ll"""°"· · ·i~tl°""~'" ....t~iAC0~1111111111111111~"!Ci\O~J5~!~lc!ill!!-l"'o '" ~"'ocfI~l~~ ·1· "~i O · •o"" " '" ''oc• ~!i"' i

TEXTOOl/ZIF ZERO INSERTION 
\6 Pin $6 75 24 Pin $7 85 26 Pin $6 95 

CW• Slack All wo.. o l SD(;klt•) 

l>rM;ei. sw:1~r.I lo cf'l.lllQC wdhoul uol>ct l'.'e 1tSCI'\-: Ille 11g~l l::1 WI!· 
' 11!,.t<: ru~nu!.1r.lmc1 W~ .<I~ OOI 1t'>tl<lflS:Dlll to r lYCIOIJr.ip/>lr.11 Ctr0'> 

Rm1r Sale Priee~ Mar VaiJ 

JANUARY 1985 • BY TE 463 

6504 $67S 
8S07 9.7S 
8520 4 2:5 

:1 1 1 

8214 $J75 
8216 1.95 
8224 220 
8226 1.9S 
8228 J40 
82J7 1475 
62J7-S 18.9S 
62J8 4.25 
824J J9S 
6250 10.SO 
8251 4.25 
8251A 6.95 
8253 6.75 
82SS 4.2S 
82SSA 8.9S 
82S7 5.75 

LM71SLM307N .40 RC4136 1.19 7406 49 7454 .19 74141 .es 741B4 2.25J .9S 
LM306CN 85 LM72JN SS RC41S1 J .7S 7407 49 7459 2S 74142 29S 7416S 2.2S 
LMJ10CN 1.85 LM72JH .75 CA302J 2.75 7406 .24 7460 J7 7414J J .70 74190 67 

8522 $675 LMJ11CN .62 LM7JJ .98 7409 . 19 7470 29 74144 2.95 7419 1 .87CA30J9 t .2S 
6SJ2 9.50 LM312H 1.7S LM7J9 1.65 CA3048 1.25 7410 .19 7472 .29 741 45 .59 74192 .87 
8S51 11.$0 LMJ1BCN US LM741CN .JJ 74 11 .24 747J .JJ 74147 1.49 7419J .67CA30S9 2.6S 

LMJ18H 1.S5 LM741H 40 CAJ060 285 7412 .J6 7474 J4 74148 1.19 74194 .67 
LMJ19N 1.19 LM741N .29 CAJ06S 1,69 741J 34 7475 .J8 74150 1 09 74195 .67 

LM747 .6SLMJ20(sreVRSJ CA.3080 1.10 ,..,, 49 747B J4 741S I .55 7419B .7582S9 $6.7S 
LMJ24N .55 LM746 55 CA3081 \ .00 741& 49 7479 4.eo 741s2 .67 74197 .e68271 69.95 
LMJJ9N 95 LIA1014 1.15 CA3082 \80 74 17 49 7480 .89 7415J .SJ 74198 1.1S827S 26.9S 
LMJ•O l!.eeVRs) LM1JOJ 1.90 CAJ083 I.SS 7420 19 74B2 9S 74154 1.19 74199 1.1S8279 8.75 
LMJ48N 9S LM1J 10 1.45 C4J066 90 7421 J5 748J .45 74155 .89 74221 1.198282 8.25 
LM356CN ,65 MC1JJO 1.65 CA3069 2.95 7422 45 74B5 5S 741S6 .S9 742S1 7S826J 8.25 
LMJ59 1 75 MC 1J49 1.65 CAJ098 3'5 742J .S8 748B JS 74157 .59 7427J 1658264 S50 
LM360N 2.9S MC1J50 1.15 CAJ1JO 1.29 742S .29 7489 1.95 74158 1.85 7427B 1.8982B6 6.45 

MC1J56 1.8S CAJ140 1 15 7426 7490 .J5 1 58 74279 .7SLMJ70N '958287 645 
MC1J72 6.75 CAJ146 1.79LMJ7JN 395 7427 .25 7491 .65 74160 79 7428J 1,408288 149S 

LMJ78N '75 LM1414 l .S5 CAJ1BO 1.49 7426 .55 7492 .45 74181 .69 74264 2.908269 44.9S 
LMJ77N 1.90 LM1SS6H 299 LM13060 1.2S 74JO . 16 749J .JS 74 162 .69 74265 2.906292 12.95 
LMJ60CN 6S 2.JS LMIJ600 1,45 74J2 29 7494 65 7418J 69 74290 1.498741 27.95 
LMJ60N 1.05 LM \81 2 810 LM1J700 1,4S 74J7 .25 7495 .50 74164 89 7429B 1 .498746 24.50 
LMJB1N 1.59 LM1830 J .40 LFJ47 2 .19 7438 .29 7496 .69 7416S .69 74J65 .SS8749 24.50 
LMJ62N 1.J5 LM1871 S4S LFJ51 80 74J9 .58 7497 2.70 74168 85 74J86B755A J4.95 

LM1672 5.45 LF353 99 7440 .19 74100 I.SO 74167 2.75 74367 .SSLMJBJN 1.9S 
LM1877 J .20 LFJSS 1.10 74"11 .79 74107 .24 74170 1.2S 74J68 SSLMJ8"' 1 7S 

89 LM1869 1.90 LFJ56 1.10 7442 .45 74109 J7 74172 4.75 743110 1.45L"'368N 

74LS11J 74LS247 $ .74' 38
741.5 114 .39 74LS24B .98 
74LS122 .45 74LS249 .98 
74LS12J .95 74LS251 S9 
74LS124 2.7S 74LS25J .59 
74LS12S 49 74LS2S7 .59 
74l5126 A9 74LS2S8 59 
74LSIJ2 .59 74LS259 295 
74LS138 .J9 74LS260 .59 
74LS1J8 .59 74LS261 2.49 
74LS1J9 .59 74LS266 .55 
74LS145 74LS27J 1.4S 
74LSl46 1.J8 74LS275 J .29 
74LSl51 .55 74LS279 .59 
74LSl5J .5S 74LS26J .. 
74LS1S4 1.49 74LS290 .98 
74lS155 69 74LS29J .78 
74LS1S6 .69 74LS295 .8 
74LS157 .69 74LS296 
74LS15B 74lSJ24 17f>... 
74LSl60 74LSJ47 1.95 
74LS161 . " 89 74LS34-a \95 
74LSt62 74LSJ52 1.25.. 

74LS18J 89 74LSJ53 1.25 
74LS164 89 74LSJ6J 1.29 
74LS165 .90 74LSJ6S ,, 
74LS186 1.90 74LS368 ... 
74LS16B 1.15 74LSJ87 
74LS189 1 1S 74LSJ88 
74LS170 1 40 74LSJ7J 1. " J9 
74LS17J .67 74LS374 \ JJ 
74LS174 87 74LSJ75 89 
74LSl75 87 74LSJ77 1.J8 
74LS161 1 95 74LS385 \95 
74LS190 85 741.S386 
74LS191 .85 74LS390 1.IS " 
74LS192 76 74LSJ9J 
74L519J .76 74l..$305 '" 
741.5194 ·. 69 74L.$:)go9 \""' 
74LS195 .69 74LS424 2.9S 
74LS1!)8 79 74LS668 \ 75 
741.5197 .79 74LS670 2.29 
74LS221 89 81LS95 1.4S 
74LS240 9S B1LS96 1.45 
74LS242 .9S 81LS97 1.4S 
74LS24J .95 81LS98 1.45 
74LS244 1.25 25LS2S21 2.85 
74LS245 1.45 2SLS2SB9 J .50 

816S 26.95 
KEYTRONIC 5150/51 .•. ..... 158.00/199.00 8202 2J.95
MOUSE SYSTEMS MOUSE WISW. . • 149 95 820J J7.9S
OUAOBOARO W/G4K . . . .. , . • . 26J 00 8205 J .2S
TECMAR GRAPHICS MASTER. .. . . 545.00 8212 1.95
TECMAR CAPTAlN 64K .. Jl9.00 
CURTIS PC PEDESTAL .. • •.• . ... J9.00 
f'GS or OUAOCHROME ADAPTOR ...... 9.00 

http:158.00/199.00
http:saml'd.1y
http:74SS7J�".9S
http:74S260S1.19
http:HoodSJ.2S
http:200n)4.9S
http:150n]5.95
http:9)$39.95
http:LP)J6.95
http:150)J2.95
http:111$1.00
http:100/11.25
http:10016.SO
http:1001$5.50
http:uP076SS24.9S
http:s1�.1�uo1.s.11~os.co
http:IOO�:Z-169.9S
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Jade's guaranteed quality & our low prices make these new products a real bargain! 

20 MEGABYTE 
Tape Back-up System 
• 	IBM PC. XT AT compatible 
• 	Low-power. half-height tape drive 
• 	Uses standard data cassettes 
• 	Uniaue flexible software allows choice 

of file-by-file or complete mirror-image 
back-up & retrieval 

• 6 different file selection parameters 
• Automatic error checking & correction 
• 	Includes controller card & software 

LIST JADE 

20 MB cassette back-up $995 $695.00 
45 MB W' tape back-up $1195 $895.00 
External 45 MB system $1495 $1095.00 

10 Megabyte Hard Disk 
for IBM PC $699.00 
Plug-n-run, ready to go, complete with controller 
card, data cable, and mount ing hardware. totally 
PC/XT compatible, faster than XT, handles 4 
different operating systems. streamer tape back-up 
available. External model includes cabinet & power 
supply. LIST JADE 

10 mbyte internal S 1795 $699.95 
10 mbyte external $2095 $999.95 
15 mbyte internal $1995 $1299.95 
15 mbyte external $2295 $1399.95 
22 mbyte internal $2495 $1699.95 
22 mbyte external $2795 $1799.95 

KEYTRONICS KEYBOARDS 
LI ST J ADE 

5150 $209 $159.95 
5151 $299 $199.95 
5152 $329 $229.95 

MODEM PHON.E 300 
• Speaker phone & 300 baud modem 
•Auto answer. auto disconnect 
• 20 number x 18 digit memory 

Modem phone 300 __ $149 $99.95 

OMNI-READER 

TEXT SCANNER 


For DATA ENTRY 
• 	Enters data at 160 cps 
•Serial interface configured as a modem 
• 300, 600. 1200. 2400. 4800, 9600 baud 

SALE PRICED AT $479.95 

360K DISK DRIVES 
for IBM PC 
Double sided. double density 

Tandon 100-2 
Teac 55B 
360K Half height dri.ve 

AST for IBM PC 
Six Pak plus OK 
Six Pak plus 64K 
Six Pak plus 256K 
Six Pak plus 384K 
Mega plus 64K 
Mega plus 256K 
Mega plus 512K 
1/0 plus 
Graphpak 

$169.00 each 
$129.00 each 

$99.00 each 

LI ST JADE 

NIA $249.95 
$395 $269.95 
$695 $489.95 
$945 $589.95 
$395 $269.95 
$665 $429.95 

.$1095 $799.95 
$165 $119.95 
$790 $574.95 

IBM-AT Multi Function 

Expansion Board 


• Up to 3 Megabytes of RAM 
• Uses standard 64K or 256K chips 
• Has PAL for split addressing 
• Low power, IBM-AT high speed bus 
• One parallel & one serial port 
• 	Second serial port optional JADELIST 

$395.0012BK, 1 serial, 1 parallel 	 $495 
$49.95Second serial port option _ $59 

Expansion Boards 
for your IBM-AT 

LI ST 

Ouadport-AT IS. IP $154 $139.95 
4 Serial port kit $195 $179.95 
Ouadmeg-AT 1 MEG ___ $2465 $1995.00 

Jade 1200 $399 $249.95 
JADE 1200B.IBM PC $299 $239.95 
Jade 2400 $699 $449.95 

Ouadmeg-AT 2 MEG ___ $3995 $3195.00 
Quadmeg-A4 4 MEG ____ $7490 CALL 
JADE AT-Expando plus $495 $395.00 
AT-Memory Master plus $495 $429.00 
AST Advantage-AT $495 $449.00 
Bar Code Reader System _ __ $895 $695.00 
128K Upgrade Kit $395 $169.00 
20 Megabyte Hard disk ____ $1790 $995.00 

PERSYST BOARDS LIST JADE 

Mono display adapter _____ $225 $189.95 
Mono display adapter w/parallel _ $250 $199.95 
BoB Hi - res display adapter __ $595 $469.95 
Time Spectrum SB 384 64K __ $395 $299.95 

HIGH SPEED 8087 APU 
List Price $293 SALE PRICE $179.95 

2400 BAUD MODEM 
• 0-300, 1200, 2400 baud 
• Be/1103, 113, 212A, CC/TT V.22, V.22 
•Auto baud, redial, and answer 
• 8 LED status indicators 
• 	Self test & speaker volume control 
• 	 Looks like a Hayes smartmodem 
• 	1200 baud & 1200B modems also avail. 

UST 

HAYES Smartmodem 
Sophisticated direct-connect auto-answer/auto 
dial modem. touch tone or pulse dial ing RS232C 
interface programmable LIST 

HAYES Smartmodem 2400 __ $895 
HAYES Smartmodem 1200 _ _ $699 
HAYES 1200B w/o Smartcom II _ $539 
HAYES 1200B for IBM PC __ $599 
HAYES Smartmodem 300 __ $289 
HAYES Hayes Cronograph $249 
HAYES Micromodem 100 $399 
HAYES I Micromodem lie - -- $299 
HA YES j Smartmodem lie ___ $399 
HAYES , PLEASE Software ___ $395 
HAYES • Smartcom II $149 

JADE 

$699.00 
$469.95 
$359.95 
$399.95 
$199.00 
$199.95 
$299.95 
$239.95 
$249.95 
$299.95 

$99.95 
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$79.95 
$269.95 
$145.95 

$59.95 

$119.95 

>z $159.95 
§; $895.00 
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Continental U.S.A. Inside California (213) 973-7707 

New! from JADE 
IBM Multifunction Ca rd 
Up to 384K. parallel printer port. RS-232serial port. 
FREE serial cable, clock /ca I e nda r , RAM 
disk/spooler and diagnostic software package 

LIST JADE 

OK $349 $198.95 
64K $449 $243.90 
256K $549 $372.90 
384K $649 $458.90 

64K RAM Upgrade Kits 
for your s2ggsIBM PC 

High speed RAM upgrade kit with FREEi parity 
(error detection) and one year warranty. 

128K RAM Kil for AT $359 
256K RAM Upgrade Kil ___ $495 

The Best from EVEREX 
Graphics Edge $499 
Graphics Pacer $489 
Ever Graphics $289 
Evercom Modem $359 
Magic card OK $275 
Magic card 384K $799 

---- -==== ==~=-=-----__,_._ PC 

JADE 

$169.95 
$179.95 

JADE 

$389.95 
$379.95 
$249.95 
$299.95 
$199.95 
$399.95 

QUADRAM for IBM PC JADE 

Quadboard No RAM $269 $234.95 
Ouadboard 64K $395 $275.95 
Ouadboard 128K $495 $339.95 
Quadboard 256K $595 $399.95 
Ouadboard 384K $795 $595.95 
Ouadlink $680 $449.95 
Quad 512 plus 64K $325 $239.95 
Quad 512 plus 256K $550 $389.95 
Quad 512 plus 512K $895 $549.95 
Ouadcolor I $295 $209.95 
Quadcolor II $275 $199.95 
Quad 2 MEG w/512K --- $1195 $995.00 
Quad 2 MEG w/1 mbyte __ $1995 $1695.00 
Quad 2 MEG w/2 mbyte -- $3495 $2995.00 
Pallette Master 256 colors ___ $695 
Quadgraph Graphics Card __ $499 
Ouadvue IS, IP, C, monochrome _ $345 
Quad sprint doubler $645 
576K Max PAO w/64K $205

I 516K Max PAO w/ 384K ____ $595 
Asher Voice & Data $695 

MICROSOFT for IBM PC 
LIST 

Mouse with Word $495 
Mouse $199 

$599.00 
$399.00 
$299.00 
$549.00 
$189.00 
$349.00 
$599.00 

JADE 

$339.95 
$129.95 

$1595. 
256K. dual disk drives. and disk controller. 

® 

OPTION #1 OPTION #2 OPTION #3 
256K expandable to 640K, 
10 megabyte hard disk. 
paralle l port. 

256K. 
two disk drives. 
Monochrome card. 
monitor. and printer port 

$1895. 
Call us Toll Free! 

256K. 
two disk drives. 
disk controller . 
PGS color monitor. 
color graphics card. 
parallel port. 

$2395. 
& our experts will custom build 
an IBM PC to satisfy your exact needs. 

serial port. 
clock/calendar. 
RAM disk/spooler. 
color card 
Amdek 300G monitor 

$2995. 

IBM VIDEO BOARDS LIST 

Hercules Color $245 
Hercules Graphic $499 
Plantronics Color plus $549 

$189.95 

Quadcolor I $295 
Quadcolor II $275 

$209.95 

AST Monograph plus $595 
PC Peacock $299 

$449.95 

PC 384K Genie OK $395 $249.95 
Paradise Graphics card $395 $319.95 
Paradise Module A _____ $95 
Paradise Module B _____ $275 
Everex Graphics Edge $599 

Hi-Res MONITORS LIST 

Amdek 300G S179 
Amdek 300A $199 
Amdek 31 OA $230 
Amdek Color 300 $349 
Amdek Color 500 $525 
Amdek Color 600 $650 
Amdek Color 700 $799 
PGS MAX -12 $269 
PGS HX-12 640x240 $699 
PGS SR-12 720x480 $799 
PGS Doubler board $299 
14 inch Ouadchrome II ___ $599 
Comrex CR6800 750x400 ___ $649 
Gorilla Green $99 
Gorilla Amber $119 
JADE Hi-res Amber ____ _ $199 
JADE Hi-res Green _ ____ $199 
JADE Color RGB 640x240 ___ $699 
JADE Color RGB 720x480 ___ $799 

JADE 

$339.95 
$379.95 

$209.95 

$239.95 

$87.95 
$239.95 
$389.95 

$139.95 
$149.95 
$179.95 
$249.95 
$399.95 
$469.95 
$589.95 
$199.95 
$469.95 
$649.95 
$229.95 
$499.95 
$499.95 

$89.95 
$99.95 

$139.95 
$129.95 
$349.95 
$469.95 

SHUGART SA 801 R $159. 
SHUGART SA 801R SS/DD (limited supply) 
List $502 $159.00 ea 2 for $149.00 ea. 

SHUGART SA-851R DS/DD 
Lis t $605 ___ $459.00 ea 2 for $455.00 ea 

ULTRA-VIOLET 
EPROM ERASERS LIST 

Speclronics w/o timer $99 

JADE 

Speclronics with timer $139 
Logical Devices $89 

$94.95 
$69.95 

$49.95 

PRO MODEMS 
from Prometheus LIST 

1200B for IBM PC $399 

JADE 

1200 RS-232 $495 $389.9 
1200A for Apple $449 $329.9 
1200 Mac Pac for Macintosh __ $495 $389.9 

ISOBAR 

$299.9 

The ISOBAR look s like a standard multioutlet powe 
strip but contains surge suppression circuitry anc 
built-in noise filters. plus 15 amp circuit breaker 

LIST JADE 

4 receptacle $89 $59.9! 
8 receptacle $99 $69.9! 

UNINTERRUPTABLE POWER SUPPLY 
A must for every computer system 

425 Wall UPS $539 $469.95 

APPLE ACESSORIES 
LIST 

Full Height Disk Drive $299 

JADE 

Hall HeighI Disk Drive $249 $149.95 
Controller $100 
CP/M 3.0 Card $399 
ALS Z Engine $299 
16K RAM Card $99 $39.95 
Best 80 Column Card ____ $219 $139.95 
Printer Card & Cable $109 $49.95 
Fan w/surge protect $99 
Koala Pad $125 
Grappler Plus S175 
Buffered Grappler/16K $245 

$89.95 

Disk Drive for Apple· lie $299 
10 Meg Hard Disk $1495 

E 

$149.95 

$175.95 

Place Orders Toll Free! Los Angeles Area ~-'L ::l:>:E: 
... "" Computer Products 
C> 

"' (800) 421-5500 (800) 262-1710 4901 West Rosecrans Ave. Hawthorne, California 90250 
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OKIDATA 
Prices Slashed 
*FREE IBM ROMS 
160 CPS. Correspondence Oualily LI ST 

Ok idata 92 parallel S599 
Okidata 93 parallel FREE tractor! S995 
2K serial board S 120 
IBM PC ROMS tor 92 S59 
IBM PC ROMS tor 93 S69 
Extra B2 / 93 Ribbon S9.95 
B2/ 92 tractor S89 

120 CPS & 200 CPS OKIOATAS LIST 

Okidata B2 120 CPS S499 
Okidata B3 120 CPS S775 
Okidata B4 parallel 200 CPS _SI 395 
Okidata B4 serial 200 CPS _ _ Sl495 
2K serial board SI 50 
IBM PC ROMS tor B2/ B3 S49 
IBM PC ROMS tor B4 S99 

*FREE! Plug-n-Play option with 
purchase of 92, 93, or 84 

A-B PRINTER SWITCH 
Allows your computer to run either of two printers . 
standard parallel switch box. LI ST 

Prin ter switch Sl49 
Ext ra Cable S40 

The LITTLE BOARD with 
FREE! CP /M 2.2 
Mi nature .sin g le board CP/ M computer designed to 
mount directly on top of a 5 1/4' floppy disk drive 
(7 .75" x 5.75") . Contains ZBOA. CPU. 64K RAM. 
Boot Eprom. terminal port. modem port. parallel 
printer port . floppy disk controller. and CP/ M 2.2 
included FREE1 LI ST JADE 

Little Board wi th CP/ M ___._ S400 $349.95 
Support package S50 S4B.95 
Ser ial cable SI 3 S11 .95 
Diskless moni tor Eprom S30 $24.95 
190K Disk dri ve S249 $99.95 
350K Disk drive S399 $149.95 

We accept cash, checks. cred it cards. or purchase orders from qualified firms and institutions. 

Minimum prepaid order $15.00 Ca l ifornia residen ts add 6•;2°/o tax. Expo rt custome rs outs ide the US or Canada please 
 -T..A.. • w.-; 
add 10% to all pr ices. Prices and availibility subject to change w ithout notice. Sh ipping and hand ling charges 
vi a UPS Grou nd 50Q:/ lb . UPS Air $1.00/ lb. minimum charge $3.00 Computer Products 

JADE 

$3B9.95* 
$599.95* 

$99.95 
$49.95 
$59.95 

$4.95 
$54.95 

JADE 

$299.95 
$569.95* 
$799.95* 
$949.95 
$119 .95 

$39.95 
SB9.95 

JADE 

SB9.95 
$29.95 

Continental U.S. 
800-421 -5500 

EPSON PRINTERS 

New Plus Series in Stock! 

EPSON RX-BO 
EPSON RX-BOF/ T 
EPSON RX-100F/ T 
EPSON JX-BOF/ T 
EPSON FX-BOF/T 
EPSON FX-100F/T 
EPSON L0-1500 
EPSON/ COMREX 420 CPS _ 
2K Ser ial Board RX / FX _ _ 
FX-BO Tractor 
L Q-1500 T'~ctor 

LQ-1500 ~ .. •i et Feeder __ S499 $399.95 

SUPER msKEllE SPECIAL 
Perfect tor IBM. Apple, 
Kavpro, etc. 
Ultra-high qual ity d·1skettes from a premuim U .S. 
manufacturer. certified to be absolutely error 
free for one full year. BuY a box of ten thiS month 
and we will include a plastic storage/ library 

box FREE'
Single-sided . double-density _ S34 $1 6.50 
Doubl e-sided , dou ble-d ensity _ S42 $19.50 
Bulk D iskettes as low as ___ - S 1.10 

LETTER QUALITY 
PHI NTERS 0 N SALE! 

LIST 

Diablo 630 40 CPS S2340 
Trac tor tor 630 S250 
Starwr iter F-10 40 CPS ___ Sl 895 
Starwriter F-10 55 CPS __ Sl995 
T ractor tor F-10 S250 
Comrex CR - II _ S599 
Tractor tor CR-II Sl20 
Keyboard tor CR-II S799 
Sheet feeder tor CR- II S259 
Juki 6100 1 B CPS S599 
Tractor tor 6100 Sl49 
NEC 3550 33 CPS S2250 
Tractor tor 3550 S265 

TOSHIBA P1351 
High speed & letter quality! 
High quality 24 pin head. 192 CPS draft mode, 96 
CPS letter quality. LI ST JADE 

P1351 Sl895 $1299.95 
Tractor Sl95 $174.95 
Sheet Feeder S1095 SB99.95 

MANNESMAN-TALLY 
Spirit 80 Printer 

Lisi Price S399 s249gs 

Hurry Limited Quantity! 

$1699.95 
$219.95 
$999.95 

$1299.95 
$219.95 
$399.95 
$99.95 

$179.95 
$199.95 
$449.95 
$124.95 

$1399.95 
$229.95 

PRINTER ACCESSORIES 

JADE 

IBM PC style cable S5 4 S2B.9! 
Standard parallel cable S40 S2B.9! 
Apple Card & cable S709 $49.9! 
RS-232 serial cable S30 $24.9! 
Ribbons AS LOW AS $4.9! 
Apple lie cable $27.9!S39 

MICROFAZER BUFFERS 
Quad ram 
Expandable to 64K (para lle l model 
to 512K) 

BK parallel in/parallel oul ___ Sl69 
32K parallel in /parallel out __ S225 
12BK parallel in /parallel oul _ _ S445 

BK serial in/parallel out Sl99 
32K serial in /parallel out ___ S260 

BK parallel in/ serial out Sl99 
32K parallel in/serial ou/ ___ S260 

BK serial in! serial out S199 
32K serial in / serial out S260 

MICROBUFFER 
Practical Peripherals 
Stand alone Microbuffers LIST 

32K parallel in/parallel out __ S299 
64K parallel in /parallel out __ S349 
32K serial in / serial ou/ S299 
64K serial in/serial out S349 
64K add-on board S179 

expand 

$139.9 
$164.9 
$269.9 

$169.9 
$199.9 

$169.9 
$199.9 

$169.9 
$199.9 

JADE 

$229.9 
$269.9 
$229.5 
$269.5 
$149.! 

SAVE 
SAVE 
SAVE 
SAVE 
SAVE 
SAVE 
SAVE 
$AVE 
Sl49 
S59 
S89 

SB0.00 
$100.00 
$250.00 
$200.00 
$200.00 
$300.00 
$300.00 
$500.00 

$99.95 
$39.95 
$49.95 
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• SllPPOllTS : I EPRCl>{S ) 25lfi THRU 64. :!716 TllRU 512, 
27Cl6 TIJHU 128, 68732 Tlll/U 66 ( F.EPROMS ) 52Bl3 
THRU 33 , 2816 A THRU &IA (MICROS) 8741 THRU 49H 

• NO PERSONALITY MODULES, ONBOARD POWER SUPPLY 
• HS232C JNTERFACE , XON- xan·. RTS. CTS, DTR 
• ACCE PT S KEYBOMW ENTRY WITH LINE ED ITING 
' ACCEPTS A.SCI I , INTEL, AND MOTOROLA FORMATS 
• USER F'RJl::NDLY MONITOH ron 110 01-'.BUGGING 
• FAST PROGRAl+t lNG SUPPORTED: 2764 UNDl::R 3 MI N. 
' LOW/ HIGH BYTE PHOORAJflJNG FOR 16 lH T DATA PATH 
$ BYTE, BLOCK , OR ClllP ER A. SF. ( EEPftclMS ONLY)
* LIST IN INTEi. OR />'OTOROLA HEX F'ORM AT 
• VERiF'Y PROGRAM AND VERIFY BLANK CCMi1ANns 

* 1409- 01: '1K flftl'tfrlAIU:, PCR, XF'ORMER, DOC $90.00
* 1409- 02 : 1'109-01 • n11.1. SET Of PARTS $200.00
* l-409-03: ASSEMBLED AND TESTED UNIT $300.00 
• 1·109- 11: l:lk f'lRMW AHE, l'CB , XF'ORMER , DOC Sl lS. 00 
• 1409-12: M09·· 1 I • F"ULL Sf.T OF PARTS S250.0 0 
• 1'109- 13 : ASSEMBLED AND TESTED UNIT $350.00 
1 C:Ot+tUNJCATJON DRIVERS t'OR MOST PC'S $35.00 

B&C MICROSYSTEMS 
6:i22 MOJAVE DR. SAN JOSE, CA 95120 

Tel. (<108)997- 7685. TWX 4995363 

TELEVIDEO TPC-1 

PORTABLE COMPUTER 


LIST PRICE 
"::::?' 999 ~ 

OUR PRICE 
~ I s995 _00 

I ~~IILC1• 50% SAVINGS 
WHILE THEY LAST 

FEATURES: 
64K Ram 
Dual 5 1/.'' Floppy Disk Drive 
(368.6K per drive) 
9" Amber Graphic Monitor 
Low Profile Keyboard 
w/10 function keys 
TeleWrite, TeleCalc, 
TeleChart CP/M 

(716) 325·5530E><SEb.. 
OHICUOU1PMfNl8AOKUllS 


J,!AltUNOt llllSTR££T 

ROCHlSTlf.R, HEW~ORK 1•ea1 Zlll 

Inquiry 132 

PAL, EPROM 

PROGRAMMERS 

&UV ERASERS 

FROMS49.95 

LOGICAL DEVICES INC. 

SEE OUR AD ON PAGE 32 

ILfo[Gf1JclnlLI 

ORDER TOLL FREE 

1-800-EEl-PROM 
(1 -800-331 -7766) 

Interpreter I Compiler 

• dBASE II • source compatible 
• Runs 3-20 times faster than dBASE II 

• Up to 48 fie lds per record 

• Ful l type-ahead capa bilities 

• Provides 	compact ob jec l code and 
program secu rity 

• 	Twice as many memory variables 
as dBASE II 

• Sophisticated online manual and 
HELP faci li ty 

MS-DOSS395 ADS/VS $995 

~~Bi~~~~oR~.-~~· ~ 

Bowling Green. OH 43402 I 419-354-3981 

Inquiry 137 

Convert What You Have 
To What You Want! 

• RS232 Ser ial • Centronlcs Parallel 
• 8 Baud Ra tes • Handshake Signals 
' Lalch ed Oulputs • Compact3>: x 4% x 1 ~ 

No longer will your peripheralc holces be l lmllect Dy th e 1ype 

~~fi~~I t~~v~~~:r:v~r1~~~:! ~r ;s~I~ IQ~n~~~=~~ ~~ 
latest In CMOS technology, these unY1s feature full baud 
rate selection to 19.2K, with handshake sign als to max imize 
transfer efficiency . Detailed doeumenlallon allows 
slmplll ied 1nstallatlon. Order the Model 770 (Ser/Pa• ) or 
Model 775 (Par/Ser) Today! 

"""" P""'"'" . only 
1
89! • 

coming soon! l iaErTran_ic.s c.o-.aor ()ptiofl u ooo 
J --· 0 

CA R9110to11111% ll • 
2134-C Johnton Or UPS ~ UOO 
Post Office Bol l717 

Vtntur•. c.tilornta 93006 

CALL (805) 658-7466 or 658-7467= For FAST Delivery ::5: 

Inquiry 127 

maxell DISKS 
LIFETIME WARRANTY 

Think you're gelling the best price 
on Maxell Diskettes? 
You're right ... BUT ONLY IF 

You're buying from 
NORTH HILLS CORP. 

We will beat any nationally adver 
tised pr ice" or give you a 15 disk 
library case FREE! 

Call us last- TOLL FREE-for our 
best shot every lime. 

l-800-328-3472 
Formatted and hard seclored disks in 
stock. 

Dealer inqumesmvited . COD's Jnd charqe cards 
accepted. AB orders shipped lrom stock within 24 
hour s. Why wt1il JO di!ys 10 b:• :; h1ppF>(J? 

. ~N-\ 
North Hills Corporation 


3564 Rolhnq View Dr. 

White Beor Ldke. MN 55110 


MN Cdll Collect I 612 770 0485 


"verd1dble; same roduct. samt- qua.nt1t1es 

in:»i~n I"' 
Advises, 	 Lets you Design, 

create and runForecasts, problem solving 
Simulates, expert systems on 

the IBM-PC orTutors, 
DEC Rainbow. No 

Decides, programming, uses 
English language Evaluates, 
knowledge base. 

Solves, $95. 
Reports. 

Research 

4980S-A1A, Melbourne Bch. FL 32951 

3051729-9046 


CREDIT CARO ORDERS ACCEPTED 


Inquiry 201 

INTRODUCING 

THE CYPHER"' 
A COMPLETE 68000 & Z 80 


SINGLE BOARD COMPUTER SYSTEM 

WITH ULTRA·HIGH·RES GRAPHICS!! 


• MOOO,ZllOO"""->'AOC(SOClllS!8($T"JfllOT>< • lk •ll HIGl<Ri'SOl.lJT'ClliCUU....rCS•u... 
...otti..osi m:GR.> .......llll UP 10 IOI• z 11'»• llfSQlU!QJ 

:~j*~~r::i~"~.: cc-.•~, r~ .r OA :~~~!~~iE?~:~r;~ ...~ 
8 ll.,., C01•111C111~11ra11•..sr•......:;i~totSr0> AE5Co.uTIONt....,SCAOtKI~ 

•~J~~"';r:=s~::¥l : !:",60...~~"~£""°" 

: ;"'L!\~~.~:.'"",";~,u(,..TrQOl fNJ =~~~~l.r~~~~""ft'I' 

l ltu~~CP. ...M~'<OCP.'°"' ~ -~~=(•P~'f:l"';>'<B\IS •GCl°''<..U.1'.11.~ 

...i ..uu •"D,..•c:..c:wl"l•to=r~~ ·~-~· 

Inquiry 245 

\!>
1111 mRRYmRc INDUSTRIES INC. 

800-231-3680 

Radio Shack TRS-80's' 

Epson Printers 


People vou Trust to give you tne very best' 

• Lowest 
Price 

• Reliable 
service 

• auatity 
Products 

22511 Katv Fwv.. Katv IHouston1 Texas 77450 
17131 392-0747 Telex 774132 

Inquiry 207 Inquiry 261 	 Inquiry 218 

http:�GCl�''<..U.1'.11
http:FROMS49.95


74LSOO 
74LSOO .23 74ll126 .48 741J2BO .68 
74ll01 .24 74ll128 .48 74LIH8 .64 
74ll02 .24 74ll132 .68 74ll273 1.46 
74U03 .24 74ll133 .68 74ll276 3.30 
74ll04 .23 74ll138 .38 74ll279 .48 
74ll06 .24 741J137 .98 74LIZID 1.86 
74ll08 .27 74ll138 .64 74ll213 .88 
741J09 .28 74ll139 .64 mmo .u 
74ll10 .24 74ll146 1.16 74LIZ93 .U 
74llll .34 74U147 2.46 mms .98 
74U12 .34 74ll148 1.30 mm8 .U 
74LS13 .44 74ll161 .64 msm 1.70 
74lll4 .68 74LSl63 .64 74ll323 3. 46 
74LSl6 .34 74ll164 1.15 74ll324 1.70 
74ll20 .24 74ll166 .88 74ll362 116 
74ll21 .28 74ll156 .88 74ll363 116 
mm .24 74ll167 .84 74ll383 1.30 
74ll26 .28 74ll168 .68 74ll364 1.90 
74LS27 .28 74ll180 .68 74U366 .48 
74LS28 .34 74lll81 .84 74ll388 .48 
74ll30 .24 74ll182 .88 74ll387 .44 
mm .28 74ll163 .84 74ll388 .44 
74ll33 .54 74ll184 .68 74U373 1.36 
mm .34 74U166 .94 74ll374 1.36 
74ll38 .34 74ll186 1.80 74ll377 1.36 
74ll40 .24 74lll88 1.70 74ll378 1.13 
74ll42 .48 74ll189 1.70 74ll378 1.30 
74ll47 .74 74l1170 1.46 74U386 1.16 
74ll48 .74 74l1173 .88 74ll388 .44 
74ll49 .74 74ll174 .64 74ll390 1.16 
74ll51 .24 74ll176 .64 74ll393 1.16 
74ll64 .28 74ll181 2.10 74ll396 1.15 
74ll56 .28 74ll189 8.90 74ll399 1.45 
74ll83 1.20 74ll190 .88 74ll424 2.90 
mm .38 74lll91 .88 74ll447 .38 
74ll74 .34 74lll92 .78 74ll490 1.80 
74ll76 .38 74U193 .78 74ll824 3.96 
74ll78 .38 74U194 .88 74ll640 2.16 
74ll78 .48 74ll196 .88 74ll846 2.16 
74l183 .69 74ll196 .78 74ll888 1.86 
74ll85 .88 74ll197 .78 74ll889 1.86 

STATIC RAMS 74ll88 .38 74ll221 .88 74ll870 1.46 
74ll90 .64 74ll240 .94 74ll874 9.80 

2101 256 I 4 1450na) 1.90 74Ll91 .88 74ll241 .98 74ll882 3.16 
5101 256 I 4 1450ns) lcmDI) 3.90 74ll92 .64 74ll242 .98 74ll883 3.16 
2102-1 1024 I I 145011) .88 74ll93 .54 74ll243 .98 74ll884 3.16 
2102l-4 1024 1 1 145Dnal ILP) .98 74ll95 .74 74ll244 116 74ll886 3.16 
2102l-2 I024 1 1 1250na) llP) 1.45 74ll98 .88 74ll246 1.46 74ll888 2.35 
2111 256 I 4 145011) 2.45 74U107 .38 74ll247 .74 74ll889 3.16 
2112 256 I 4 145011) 2.95 74ll109 .38 74ll24B .98 74ll783 23 .95 
2114 1024 I 4 145011) .99 74LS112 .38 74ll249 .'8 81ll95 1.45 
2114 -2 5 1024 I 4 125011) 1.10 74ll113 .38 74ll251 .58 81ll98 1.45 
2114l-4 1024 I 4 145011) llP) 1.20 
2114l-3 1024 I 4 130011) llP) 1.30 

74ll 114 .38 74U253 .68 mm 1.45 
74lll22 .44 74ll257 .58 81ll98 1.45 

2114l-2 1024 I 4 120011) llP) 1.40 74ll123 .78 74ll258 .68 26ll2521 2.76 
2125 1024 I 2.49 74ll124 2.85 74ll259 2.70 26ll2589 410 
2147 4096 I 155u) 4.90 
TM84044-4 4096 I 145011) 3.45 
TM84044-3 4096 I 130011) 3.95 
TM84044-2 4096 I 120011) 4.45 
MK4118 10241 1250u) 9.90 CRT CONTROLLERS 
TMM2016 -200 2048 I 1200na) 4.10 
TMM2016 -150 204U I 1150H) 4.90 
TMM2016-100 20481 llDOox) 6.10 
HM6116-4 2048 I 1200nx) lcmo1) 4.70 

6845 .. .......... .. ................. 11.95 
7220 . .. ... . .... . . . " . . ...... . .... . 38.95 
CRT 5027 ................... .. ...... 18.95 

HM6116-3 2048 I (150na) lcm11) 4.90 CRT 5037 . ...... .. .. ................ 28.95 
HM6116-2 2048 I 112011) lcmu) 8.90 TM8 991BA ....... .. .. ..... .. .. .. .... 36.95 
HM6116LP-4 2048 I 120011) IC1111) 5.90 
HM6116LP-3 2048 I (15011) lcmu)(LPI b.90 

HO 46505ap ....... .. ......... ... .... 11.95 

HM6116LP-2 2048 I (12011) IC1111)(LPI 9.95 
Z-6132 4096 I 130011) IQ1t1t) 33.95 
HM6264P-15 8192 I (15011) lcm11) 32.95 
HM6264LP-15 8192 I (150nx) lcm11) 36. 95 DISC CONTROLLERS 
HM6264LP-12 8192 I (120na) lcmDI) 46.95 

1771 ...... " 14 .95 2797 " " " " 54.95 
LP= law Power Q1tat = Qml-8t1Uc 1791 ........ 21.95 6843 ........ 33.95 

DYNAMIC RAMS 
1793 .... .... 25 .95 8272 .... .. " 18.95 
1795 " .. "" 21.95 UP0765 ...... 18.95 

TM84027 4096 I I 125011) 1.95 
UP04t 1 4096 I 1 130011) 1.95 
MM5280 4096 I 1 13000I) 1.95 
MK4108 8192 I 1 1200ftl) 1.90 

1797 ........ 21 .95 M88876 ...... 23.95 
2791 ... . 49 .95 M88877 ...... 25.95 
2793 ........ 49.9 5 1691 6.95 
2795 54.95 2143 ........ 6.95 

!IM5298 8192 I 1 1250ftl) 1.80 
4116-200 16384 I 1 12000I) .79 
4116-150 16384 I 1 115011) 1.20 1984 
2118 16384 I 1 115011) 151) 4.90 
4164-250 65536 I 1 1250u) 2.99 
4164-200 65536 I 1 1200ft1) l51) 3.3 3 THE IC MASTER 
4164-150 655361 1 (150111151) 3.99 
41256 1200u) 29 .95 
41256 (15011) 39.95 

Si = 811111 5 Volt 8u.,1v 

Your ticket to fast and 
easy IC selections 

EPROMS 
1702 256 I 8 llUI) 4.45 
2708 1024 I 8 1450ftl) 2.49 
2758 1024 I 8 1450n1) l51) 5.90 

"'",..,..-~* 

=s-=~ 
2716 2048 I 8 1450ftl) 151) 2.95 
2716-1 2048 I 8 1350ftl) 151) 5.90 
TM82516 2048 I 8 145011) 151) 5.45 
TM82716 2048 I 8 145011) 6.95 
TM82532 4096 I 8 145011( 151) 5.90 
2732 4096 I 8 l45Qna)(51) 4.45 
2732-250 4096 I 8 125011)(51) 8.90 
2732-200 4096 I 8 1200u) 15¥) 10.95 
2764 8192 I 8 145011) 151) 6.45 
2764-250 8192 I 8 125011) 151) 7.45 
2764-200 8192 I 1 120011)(51) 16.45 
TM82564 8192 I 8 145001) l51) 12 .95 
2732A 135011) 4.45 
MC88766 819 2 1 B ffS0ul(51) 124 plo) 29 .95 
27128 16384 I 8 125011) 151) 24 .95 

61 = 811111 5 Vtll 8uJPIJ 

6500 
1 MHZ 2 MHZ 

6502 ...... .. . 4.90 6502A ........ 6.90 
6504 .. ...... . 6.90 6622A . ....... 9.90 
6505 ........ . 8.90 6632A ....... 10.95 
6507 ..... .. .. 9.90 6545A .. ..... 26.86 
6520 . .. ...... 4.30 6551A ....... 10 .95 
6522 .... .. ... 6.90 
6532 ... . . . .. . 9.90 3MHZ 
6545 ........ 21.50 65028 . . . .... . 8.95 
6551 ... . . . . . 10 .85 

6800 
68000......... 45 .95 6860 ... " ..... 6.95 
6800 . . ..... .. 2.75 6862 .. .. .... . 10.95 
6802 . . .. . .... 7.90 6875 .. .. .... . 6.90 
6808 .. .... ... 12.90 6880 ......... 220 
6809E......... 13.95 6883 ......... 21.95 
6809 .... .... . 10.95 68047. . ... .. . . 23 .96 
6810 ..... . ... 2.90 68488. ........ 18.95 
6820 .. ....... 4.30 
6621 ......... 2.75 1 MHZ 
6828 . . .. . .... 13.95 68800 ......... 9.95 
6840 ... . ..... 11.95 68802..... .... 2115 
6843 ... . ..... 33.95 68809E .28.95 
6844 ......... 24.95 68809 ... : . . : .. 28 .95 
6845 ........ . 11.95 68810.. . ... . .. 6.90 
6847 ......... 10.95 68821. ... ..... 6.90 
6850 ......... 3.20 68845 .. . ...... 18.95 
6852 . ... . ... . 4.95 68850...... 5.90 

MICROPROCESSORS 

8000 
8031 -·· ·· ·· · 5.75 8088 ........ 25.95 
8035 ·· ······ 5.90 8089 ........ 59.95 
8039 5.75 8155 6.90 
IN8-8060 ..... 16.95 8155-2 . . . . .. . 7.90 
INS-8073 . ... . 45.95 8156 6.90 
8080 · · ·· · ··· 3.90 8185 .... ... . 28.95 
8085 4.75 8185-2 ....... 38.95 
8085A-2 ...... 10.95 8741 ... . .. .. 19.95 
8086 ...... . . 23.95 8748 ........ 35.95
8087 ....... 159.95 8755 ...... .. 23.95 

8200 
8202.......... 23.95 8255-5 . . ..... . . 5.2 0 
8203.. ... ... . . 38.9 5 8257. .......... 7.90 
8205........... 3.45 8257-5 ....... . . 8.90 
8212. . . ... .... . 1.75 8259. ...... .... 6.85 
8214..... ... ... 3.80 8259-5 ......... 7.45 
8216 .. ........ . 1.70 8271 .... . ... .. 75.00 
8224...... . ... . 2.20 8272 .. .. ...... 38.95 
8226........... 1.75 8274 .... .. .... 29.95 
8228. . . . ... .... 3.45 8275.. . ... . . .. 28.95 
8237.......... 18.95 8279... ........ 8.90 
8237·5 20.95 8279-5 . .. ... ... 9.00 
8238........... 4.45 8282.... " ..... 6.45 
8243......... 3.95 8283........ . . . 6.45 
8250.. .. " .... 9.95 8284...... ... . 4.95 
8251. ...... . ... 4.45 8286 ... ""." 6.45 
8253..... .. .... 6.90 8287.. " " " " 6.45 
8253·5 ...... " . 7.90 8288..... . " .. 24.00 
8255... . ... . ... 4.45 8289...... .. . . 13 .95 

8292 .. " ...... 16.95 

Z·80 
2 .5 . .... ... MHZ 4 .0 MHZ 
Z80-CPU . . . . . . . 2.95 Z80A-CPU . . . . . . 3.95 
Z80-CTC . . . . . . . 2.95 Z80A-CTC . . . . . . 3.95 
z8o-om ..... 8.95 Z8DA -OART . . . . . 8.95 
Z80-0MA ..... 11.95 Z8DA-OMA .... 8.95 
Z80-PID . .. .... 2.95 Z80A-PIO " .. " 3.95 
Z80-810/0 . . . . . 10.95 Z8DA-810/0 .... 11.95 
Z80 -810/1 ..... 10.95 Z8DA-810/1 .... 11.95 
Z80-810/2 ..... 10 .95 Z80A-SI0/2 .. .. 11.95 
Z80-810/9 ... . . 10.95 Z80A-SID/9 .... 11.95 

8 .0 MHZ 
Z808-CPU . . . . . . 8.95 ZILOG 
Z808-CTC . .. .. 8.95 Z6132 ....... 33.95
Z80B-PIO 8.95 Z8671 ... . ... 38.95
ZB08-0ART . . . . 12.95 

4184 200ns 
9 for $29.97 

The "Shooter" $395.
00 

e 32Kbltaupgredebleto128Kmemory 
e Built-In Serial RS-232 Port 
e Program & verily 2718 thru 27258 
e lnte111gent, lest programming 
e Up/download Hex, Blnery,ASClletc. 
e Serial RS-232 Interlace compatible 

UV ERASERS 
QUV·T8/1 $49.95 

ECONOMY Model 

e ErHH 8 EPROMS In 20 mlnutH 
e Plastic Enclosure 

QUV·T8/2T $97.50 
INDUSTRIAL Model 

e Trey Action , e UV Indicator 
e 80-mlnute edJuateble timer 

e Steel enclo1ure e Safety switch 
e EreH 15 EPROMS In 20 minutes 

QUV·T8/2N $68.95 
(No Timer) 

LUV-1 $149.95 
PRODUCTION Model 

QUV·T8/2 $124.95 
FAST lndustrlal Model 

ST-8 $195.00 
S·Tray Storage Cabinet 

GANG PROGRAMMER 
GANGPR0-8,.. 

e High through-put 
e Relleble, uaer-lrlendly 
e lnte111gent algorithm 

$995.DD 

e Program end verlly2718thru 27258 
e Stand alone (RS-232 option $185) 

OTHER PRODUCTS: 
PROMPR0·8 $689.

00 

84KVeralon 
e Powerful EPROM/Mlcro develop

ment programmer 
e Keypad almuletlon 
e 258Kmemorybufferoptlonavelleble 

PROMPR0·7 $489. DO 
e 32K non-expendable unit 
e Built-In 8748, 8749 programming 

PALPR0·2 $1895.
00 

Stand-alone RS-232 Unit 
e Programs 20 end 24 aerlH PALa 

PALPR0·1 $995.
00 

Programs 20-pln PALs 

5~~:g.:i . 1Nc. JLJ0JtJt}lJRlL) 



, 

8.0000 IHt .. . . 2.69 
I0.0000 MHt .... 2.69 
I0.7388 MHt . ... Z.89 
IZ.DDDD MHt •. .. 2.69 

Protect your computer and its 
precious data from black·outs or 
brownouts. Turns on if the power 
goes off at the wall outlet! 

SPS0200VA/117V $499.00 
SPS0400VA/117V $699.00 

SURGE 
- SUPPRESSOR 

,. 

~· 
STOPS lightening bolts or other 
high energy line surges from 
damaging your computer's sen· 
sitive components. 

SURGE SUPPRESSOR $149.00 
- EMl/RFI FILTER

-• 
Eliminates line noise caused by 
office equipment, printers, flour· 
escent lights, switches, etc. 

INTERFERENCE FILTER $49.95 

LINE 
- CONDITIONER
1so1ation transformer is harmon· 
ic compensating to hold line volt· 
age steady, regulated; also sup· 
presses pulses and line noise. 

LINE CONDITIONER $395.00 

ORDER EXAMPLE: A 14-pln High Rel. ST socket would be HRT 14 ST 

D·SUBMINIATURE 
DESCRIPTION ORDER BY NO. of CONTACTS 

3725 509 15 
2.40 4.70 5.961.98 2.59SOLDER MALE DPxxP 

9.143.53 3.15 7.012.56CUP FEMALE DBxxS 
4.731.55 2.10 2.90RT. ANGLE MALE DBxxPR -

4.32 6.092.08 2 .93PC. SOLDER FEMALE DBxxSR -
9.124.60 6.13IDC MALE IDPxxP 13.27 -

6.743.59 5.03RIBBON CABLE FEMALE IDBxxS -
BLACK HOOD·B --HOODS 11.50 1.50 1.15GREY HOOD 

CRYSTALS 
I.ODDO IHz . . . . . 3.89 
l.843Z MHz ... . . 3.69 
2.0000 MHz . . . . . 2.89 
2.D97Z MHz ..... 2.69 

rn~: =~: 14.318Z MHt .•. • Z.69:::::rn 
..... z.89 15.DDDD MHt .... Z.893.5795 MHz 

4.0DDD MHz ... .. 2_ 18.DDDO MHt . ... 2.8989 
_ _ 17.4300 MHt ... . Z.8941943 MHz ..• .. 2 69

Ul&O MHz . . . .. z.a9 18.DDDD MHt .... Z.69 
5.0000 MHz . ... . z.89 I8.43ZO MHt . ... 2.69 
5,0688 MHz •. , , • 2.69 19.6608 MHt .... z.89 
5.1850 MHz . . ... 2.69 ZD.DDDO MHt .... Z.69 
5.Z4Z9 MHz . . ... 2.89 22.1184 MHt .... 2.69 
5.7 143 MHz . . . .. 2.69 3Z.DDDD MHt . . .. 2.89 
6.0000 MHz .. ... 2.69 38.0DDO MHt .... Z.69 
6.1440 IHz ... . . Z.89 48.0DDO MHt . . .. 2.69 
6.4000 MHz ..... Z.69 49.4350 MHt .... 2.69 
6.5538 MHz ..... 2.89 49.8900 MHt .... Z.69 

32.768 KHz . . .... 1.89 

CRYSTAL CLOCK 

OSCILLATORS 


PART NO. FREQUENCY PRICE 

I.ODD I.ODDO MHz 6.99 

1.643 1.843Z MHz 6.99 
Z.ODD 2.DDDO MHz 6.99 
4.DDD 4.0000 MHz 6.99 
6.DDD 8.0000 MHz 8.99 

10.000 10.0DDD MHz 6.99 
16.000 16.0DDD MHz 6.99 
16.43Z 18.43ZD MHz 5.99 
19.860 19.6608 MHz 6.99 
20.DDD ZD.0000 MHz 6.99 
32.0DD 3Z.OODD MHz 6.99 

EDGECARD 

CONECTORS 


S·100 ST ... 3.85 50·pln ST ... 4.85 
S·100 WW .. . 4.85 

44· pln ST .. . 2.8572·pln ST . . . 6.85 
72·plnWW.. . 7.85 44·plnWW ... 4.85 

RESISTORS 
1/4 WATT 5% CARBON FILM 

ALL STANDARD VALUES 
FROM 1 OHM-10MEG OHM 
50 PCS ....... .. ..... 1.25 
100 PCS .. .. ..... .. .. 2.00 
1,000 PCS ........... 15.00 

LED LAMPS 
1·99 100+ 

Jumbe RED .09 .08 
Jumbo GREEN .16 .14 "
Jumbo YELLOW .16 .14 

INTERFACE CHIPS 
8TZ6 ......... 1.54 8T98 . .. .. . .. .. .88 
68TZ6 ......... 1.84 018131 ....... Z.90 
8T95 .88 DP8304 ... . .... 2.Z4 
8T96 .88 088835 ..... .. 1.94 
8T97 .. .. .. .. . .88 DS8836 .. .. .. . .98 

STANDBY POWER 
- SUPPLIES 

DIP SWITCHES 

4 POSITION 
5 POSITION 
6 POSITION 
7 POSITION 
8 POSITION 

DESCRIPTION ORDER BY 8 14 
HIGH RELIABILITY 

TOOLED ST HRTuST .94 .94 
IC SOCKETS 

COMPONENT 
CARRIERS ICCu .60 .70 

(DIP HEADERS) 
RIBBON CABLE 

IDPu 1.35DIP PLUGS (IOC) 

............ ..... ... .. .......79 

.. . .. .. .. .. . .. .. . . . .. .. .. . .. .85 

.... . .... .. .. ........ ... .....85 

................... ...... ....69 

.. .. .. .. . .. .. . .. .. .. . .. .. . .. .89 

COLOR COOEDSINGLE COLOR 

IC SOCKETS 
(1 to 99) 

8 111 ST.........1Z 8 111 .... .... . .58 

14 111 ST.........14 141l1H........68 

18 111 ST.........18 16 111 ... .......68 

18 1la ST.........19 18 111 WW ........98 

ZD111 ST.........Z8 zo 111 H ...... 1.04 

ZZ 1ln ST... . .. ...Z9 ZZ1l1WW ...... 1.34 

Z4 111 ST... . .. .. .Z9 24 111 ..... ' .. 1.44 

Z8 111 ST. ....... .39 Z8 111 WW .. .... 1.64 

40 111 ST. .... . ...48 40 111 ........ 1.94 


ST = Soldertall WW = Wlrewrap 

ZIF SOCKETS 

14 pl1 ZIF ......... .. ....... ... .... .. . 5.45 
16 pin ZIF . .. .. .. .. .. .. .. .. .. .. . .. .. .. 5.45 
24 pin ZIF .... ..... ... ... ..... ........ 7.45 
28 pin ZIF .. . . .. . .. . .. .. . .. . .. . .. .. . . . 8.45 
40 pin ZIF . .. . .. .. .. . .. .. .. .. .. .. .. .. I0.45 
ZIF= TEXTOOL (Zero Insertion Force) 

VOLTAGE REGULATORS 
7805T. ..........74 

78MD5C .........34 

78DBT ...........74 

781ZT ...........74 

7815T . . ' . . . .. . ..74 

7BZ4T ...........74 

7805K ... . . . . . . 1.34 

781ZK ......... 1.34 

7815K ......... 1.34 

78Z4K ......... 1.34 

78LD5 .. .. ...... .68 

78LIZ ...........68 

78ll5 . .. ........68 

78HD5K ........ 9.90 

78HIZK........ 9.90 


C,T = T0·220 
L=T0·92 

NO. of CONTACTS 
16 

.94 

16 

1.59 

20 

1.79 

22 

1.79 

24 

1.89 

.80 

1.55 

.95 1.15 1.15 1.Z5 

Z.40 

7905T .. ...... .. .84 
7908T .. .. .. .. .. .84 
791ZT .... .. .... .84 
7915T ...........84 
mn .... .. ... ..84 
7905K .... ..... 1.44 
791ZK •........ 1.44 
7915K .. .. .... . 1.44 
79Z4K .•. ..... . 1.44 
79l05 ...........78 
79L1Z .. ..... ... .78 
79ll5 .......... .78 
llll3Z3K.... . . . 4.90 
UA 78S4D. . . . . . . 1.90 

K = T0·3 

DIP CONNECTORS 

28 40 

2.39 Z.89 

1.40 Z.00 

4.05 

~\~ 

CONTACTS 1' 10' 1' 10', 

10 .45 4.30 .78 7.ZD 
16 .50 4.70 .95 8.70 
20 .60 560 1.15 ID.HD 
25 .70 6.50 1.ZZ 11.50 
26 .70 6.50 1.Z7 11.50 
34 .93 8.50 1.55 14.40 
40 1.Z7 11.50 1.8Z 18.70 
50 1.Z8 1Z .DD Z.40 Zl.90 

9.98 
1.15 - -

2.85 3.40 

ORDER EXAMPLE: A 5·pln Male Solder Cup would be MALE DP 25 P 

IDC CONNECTORS 
DESCRIPTION ORDER BY NO . of CONTACTS 

10 20 26 34 40 50 
SOLDER HEADER IDHxxS .77 1.19 1 .58 2.10 2.48 3.14 

RT. ANGLE SOLDER HEADER IDHxxSR .80 1.25 1.66 2.21 2.62 3.29 
WW HEADER IDHxxW 1.76 2.88 3.74 4.40 5.18 6.53 

RT . ANGLE WW HEADER IDHxxWR 1.95 3 .18 4.12 4.35 4.70 7.20 
RIBBON HEADER SOCKET IDS xx 1.05 1.76 2.33 3 .05 3.63 4.55 

RIBION HE~DER IDMxx - 5.40 6.15 6.90 7.40 8.40 
RIBBON EDBE CARD IDExx 2 .15 2.26 2.55 3.15 3.70 4 .64 

ORDER EXAMPLE: A 20·pin WW Header would be IDH 20 W. 

TRANSISTORS -
ZN918.....49 ZN3563 ....39 ZN440Z ....Z4 
MPS918.. ..Z4 ZN3585 .. . .39 ZN4403 ....24 
ZNZIOZ ....74 PN3565 ....Z4 ZN4857 ....99 
ZNZZ18 .. . .49 MPS3638.. • .24 PN4916 . ...Z4 
2N2218A ....49 MPS364D ....Z4 2N5086 ... .24 
ZNZZl9 ....49 PN3643 .. . .Z4 PN51Z9 .. . .Z4 
ZNZZl9A.. ..49 PN3844 ....Z4 PN5139 ....Z4 
ZNZZZZ ....Z4 MPS3704.. .. 14 ZN5Z09 ....24 
PNZZZZ ....09 MPS3706 .... 14 ZN6DZ8 ....34 
fllPSZ369.. .. Z4 ZN377Z.. . 1.80 ZN6043 ... 1.70 
ZNZ484 . . ..Z4 ZN3903 ....Z4 ZN6045 ... 1.70 
ZNZRD5 .. . .49 ZN3904 ....09 MPMD5 ... .24 
ZNZ907 ....Z4 ZN39D8 ....09 MPs-AD& ....Z4 
PNZ907 ... 1.ZD ZN41ZZ ... .24 MPH55 ....Z4 
ZN3055 .. . .78 ZN41 Z3 ....Z4 TIPZ9 .. .. .64 
3056T .....68 2N4Z49 ... .24 TIP31 ... . .74 
ZN3393 ... .29 ZN4304.. ..74 TIP3Z .... .78 
ZN3414 ... .24 ZN4401 ....Z4 



80·Column card for Apple II series 

• Video Soft Switch 

59.95 
Parallel printer card, Apple II series 

• Centronlcs compatible 
•Variable print widths 
• Uo to 5000 characters/second 

89.oo 
Z·80 card forCP/M on Apple II series 

• Softcard and Z·Card compatible 
• Full Interrupt and DMAoperatlon 

99.95 
Dual Hlgh·Res graphics printercard 

for Apple II series 

• Grappler+ compatible 
• Color and Zoom magnification 
• Inverse graphics 
• 90·degrees Rotation 
• Pascal and CP/M compatible 

MULTIVIEW 80/160 249.DD 
80·160 columns with any monitor! 

• Screens: 80x24, 80x32, 80x48, 
96x24,132x24,132x30,160x24 

• On·screen BOLD and Undarll"' 
• Reverse scrolllng 
• Easy·to·read W/de·an9/e mode 
• Apple II and lie compatlble 
• Prompt lines 
• Upper & lowercase letters 

38.95 

APPLE COMPATIBLE 
POWER SUPPLY 
74.95 

• Powers Apple type systems 
•+5V@5A +12V@3A 

-5V @ .5A -12V @ .5A 

• Includes Instructions 

16K RAM Card -Apple II+ 
• 2·Year Warranty 

Assembled & Tested .. . . 39.95 

APPLE COMPATIBLE 
DISK DRIVE 

169.95 

• Shugart mechanism, made in U.S.A. 

• Directly replaces Apple Disk II 

• Fully compatible with Apple Controller 
or o ther Apple compatible controllers. 

• One Year Warranty 

• 64K to 384K RAM • Cloc:k C1l1nd1r 
• P1r1ll1i Port • Sollwu1 lnclud11 
• S1rl1I Part • 1-Ym W1rr1nty 

$249.95 

MEMORY CARD 

• E1111nd1bl1 to 512K 
• Fully comp1tlbl1 with IBM 1ollwar1 
• Fully comp1tlbl1 w/IBM dl11noaUc utllllln 
• S1rl1I Port Anll1bl1 

• 1-Ym Wm1nty 

$199.95 

-VUTEK
Color• • Serial 

.. 
• Full blt-m1pp1d Color Gr1phlc1 
• Pr1nt1r Port (LPTI, LPT2. LPT3) 
• S1rl1I Port (Com 1, Com2) 
• IBM PC, XT 1nd Port1bl1 comp1tlbl1 
• Full aollnr1 comp1tlblllty 
• Comp1tlbl1 with Latus 1·2-3. Multl·Pl1n 

nd Algbt Slmul1tor 
• Full 2·Ym Wur1nty P1rt1 ind Llbor 

$249.95 
DISK DRIVES 

DISKETTES 
51/4" 

ATHANA 
SS/SD .....• 15.90 

The Flip Sort PLUS"' 
The new Flip Sort PLUSN adds 
new dimensions to storage. Its 
smoked acrvlic eleoance holds 
over 100 diskettes with all the 
features you expect from the Flip 
Sort Family $18.95 

The FLIP SORT"' 
The new Flip Sorr has all the fine 
qualities of the original with some 
added benefits: a new design 
and 50% greater capacity. Holds 
75 diskettes and the price is now 
lower than ever $12.95 

• Inverse Video 
• VIDEX's Vldeoterm compatlble 

VIEWMAX·80e 119.95 
80·Column extended video card for 

Apple lie 

• 64K RAM, expandable to 128K 
• Double Hlgh·resolutlon circuit 
• Compatlble with Pascal & CP/M 

80 Column Apple II+ . .. 149.95 
80 Column Apple llE . . . 119.95 
z00 Apple 11+.. .. ...... . 89.oo 
z00 Apple llE • • • • . . . . . . . 89.oo 
16K Card • . • . . . . . . . . . . . . . 39.95 
Cooling Fan. .. ...... . . .. 38.95 
Power Supply....... .. .. 74.95 
Joystick . . . . . . . . . . . . . . . . . 29.95 
RF Modulator . . . . . . . • . . . 13.95 
Disk Drive • ...... •• ..•... 169.95 
Controller Card ....... •... 59.95 
Paddles.. . ...... . ..... . ... 7 .95 

COOLING FAN 

APPLE or IBM JOYSTICK 

$29. 95 

Compatible for either: 
APPLE II and APPLE lie 


OR 


IBM·PC, JR., & IBM·XT 


MULTIFUNCTION CARD 


SS/DD ...... 16.90 

OS/DD ...... 22.90 


SOFT SECTOR with HUB RING 

BULK 5V4" DISKETTES 
(NO LABEL) 

SS/DD ... 1Ofor14.90 
100 up ......... 139.00 

(Lifetime Warranty) 

http:1Ofor14.90


VT102 

CONNECT YOUR PC 

TO YOUR DEC SYSTEM 
PC100 turns your IBM PC/XT into a VT100/52 
terminal. PC102 adds VT102 printer and file 
transfer support. PC102-132 suppor ts true 132 
columns. Guaranteed. compatibility wi th all 
VTl00/52 app licat ions incuding: EDT, WORD II, 
ALL-IN-ONE, DEC-ClLC AND UNIX. PRICED 
FROM S89. 

• 110 through 9600 baud operations 
• Complete keyboard and screen emu lation 
• Optional 4010 graphics support 

GENERAL MICROSYSTEMS 
6440 Flying Cloud Dr .. Suite 205 
Eden Prairie. Minnesota 55344 

{612) 944-0593 

CALL FDR FRU INFORMATION PACKAGL 

Inquiry 144 

BLUEBOOK 

Prices shown for thousands 

of computers, software, and 
peripherals. 

Each listing includes sug
gested list, avg. retail , whole
sale, and used prices for all the 
geographical regions of the 
United States. 

Send $12.95 + $.50 postage to: 

NCDA 

National Computer Dealers Association 


5420 Hwy. 6 North 
Houston, Texas 77084 

. Inquiry 409. 

Pl-SWITCH lel• you safelv share your computer 
among multi ple SERIAL or PARALLEL print ers, 
modems. terminals. etc.• .U wttti Just • fUdl of 
thewriatl 

• Serial swilch has female RS-232 connectors with 
gol d plated pins . Utes lines 1-7 & 20 or can easily be 
reset by user. 

• Parallel switch has female centronics connectors. 
• All models have an amactive aluminum case. 
• :IJ·day satisfaction guarantee. 
• One year W arranty. 
• Send for FR EE leaflet that describes its manv us.es. 

Pl-02-S Serial · Shares l2l devices . . . . . . . $5&.95 
Pl-03-S Serial · Shares 131 devices . . ..... .... .. 89.95 
Pl-05-S Serial· Shares !5) devices .... ..... . . .. . 10'3.95 
Pl·02-P Parallel· Shares !2) devices .. .. ...... . .. 94.95 
Pl-04 -P Parallel· Shares (4) devices . . . . .. . . . . 184.95 
CA·05·S Serial Cable s· .... . . . . . .... . . . . . . . . .. 15.00 
CA-05·P Para ll el Cable S' . . . 25.00 

TERMS: VISA. MC, Check, MO or COO. Add $2.00 each 
for ground or $4.00 each for 2nd Day A:x shipping. 
Dulan Md Cwtom Swttch Ordwa lnvtt~ Cell 

Inquiry 309 

7301 NW 41 ST. 
MIAMI. Fl 33166 
13051 592-6092 

~BASFQ 

FlexyDisks® ~ 

51A" 
Specify aolt, 

10 or 16 sector Minimum Order 20 


Singlei side 
doublei density 1.35ea 
Double side 
double density 1.55ea 
Hiid NCb1 In Ubnry bo1 oaty ldd .15. 
Certified Check· Money Order - Personal Clieck. Alklw up 
tll 2weeks for personal checks to clear. Add S3.00per 100 
or part to each order for U.P.S. sliipping chafves. 
NJ Residents add 6% sales till 

04-,;4.. 

£5><XHANGE. INC. 

178 Route 206 South, P.O. Box 993 

Department C 


Somerville, N.J. 08876 • (201) 874-5050 


Inquiry 99 

INVENTORY CLEARANCE! 
IMMEDIATE DELIVERY! 

General 
DataComm 
Dial 

full duplex. $99. 00 

Modems 
103J-L 
300 bps, 

113A 300 bps, full duplex. Reliable LSI 
design. $149.00 
212A 1200 bps full duplex synch or 
asynch. 300 bps synch. $ 299 00 
We also have quantities of 4BOO and 
9600 bps modems. 
Call Toll Free 1-800-842-3672 
General DataComm 
Middlebury, CT 06762-1299 
Add $5.0D shipping and handling 
Conn. res. add sales tax . 

Inquiry 143 

EPSON 
Printers 

Lowest prices anywhereI 
Order by phone. Major credit 

cards accepted or C.O.D. 
We ship U.P.S. 

'Video Dynamics Inc. 

in Dlinois 1-312-593-2304 
out of state 1-800-233-3472 

Inquiry 364 

Monitor Mover 
Gives Back the Desk 

• Models to lit most CRT's 
• Rotates 360° on base 
• Adjustable height 
• Support tray swivels and tilts 
• Holds up to 50 lbs 
•Clamp, screw and wall mountings 

Lir1R*lllll I I I 1 

P.O. Box 8056 
Grand Rapids, Ml 49508 

(616) 241-4040 

Inquiry 203 

CROSS 
SOF'IWARE 


for the NS32000 

INCWDES: 

* Cross Assembler * 

* Cross Linker * 


*Debugger* 

* N.S. ISE Support * 


* Librarian * 

* Pascal Cross Compiler * 


* C Cross Compiler * 


U.S. prices start at $500 

SOLUl'IONWARE 
1283 ML Vfew·Alvuo Rd. 


Salte& 

SWUIJ'V..e, Calif. 94089 


408/745-7818 * n.x 4994284 


Inquiry 324 

ZBIRll/Heath 
Users 
Double Your 

5Y." disk storage 
capacity without a dding a drive. 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 5Y." drives. for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector . 

And it ha ndles s ingle and double· 
sided. single and double-density, 8" a nd 
5\,,;" drives - s imultaneously. 

ttt 
C.O.R. Sys tems Inc. 

Controlled Data Rccordina SystetDJ Inc. 

7210 Clainnont Mesa Blvd., San Diego, CA 92111 


(619) 560-1272 


Inquiry 408 



.-a........
......._.--
.........·--- 

C 0 M P U T E R S 

*All systems come with: 90 day warranty; Burned in and tested for 24 hours; Fully Assembled 

* 300 Baud
* Internal - IBM Compatible 
Lis t $199 Our Close Out Price 

$59 

• We Accept MC, Visa, Wire 
Transfers, Cert ified Checks 

• COD's Available 

$169 a set 

• Shipping Minimum $5.00 
• Purchase Orders Accepted 
• This Ad Supersedes all Others 

* RXBOFT
* 100 cps

* Friction & Tractor Feed 

$279 

* 9-4164
* 200 ns 


(Not made by Micron) 


$27.95 a set 



We Specialize in IBM & Compatible Products 


Call (800) 841-0905 For All Your PC Needs 






WE ARE THE NEW SOURCE 
FOR LOW PRICED COMPUTERS 



- -

SYSTEM 816/ A SINGLE-USER •4.199 
SYSTEM 816/ 8 TWO-USER 94,899 
SYSTEM 816/C MULTI-USER 96,299 

FOR 40Mb H.D. OPTION ADD $1,900 

TO HAVE 2NO 8 " FLPY W/ H.O." 9600 

5%" H.D. SUBSYSTEMS 
W/ CTRL. BO. CABLES. CAB.. FAN, P/S, ETC. 
30-45 mSEC AVG. ACCESS 

.~iiiii FOR l,OmpuPBY --·-- r ro 
W/ CP/M 80 & CP/M86 DRIVERS 

40Mb 46mSEC ACCESS TIME $1,,949 
65Mb 30mSEC ACCESS TIME $2,695 
105Mb 30mSEC ACCESS TIME $3,695 
140Mb 30mSEC ACCESS TIME $4,395 

SEE ALLOY FOR TAPE BACK-UP 

SYSTEM 816/10 H40 40Mb H.D. 85 ,595 

CPU 286 A&T W/ 287 MATH CHIP 91 ,613 
CPU Z 6MHz A&T 8229 
CPU 8086/ 88 A&T 8349 
HUDSON 8087 PIGGY BACK FOR 8085/ 88 9446 
CPU 8086 1OMHz A& T 9669 

CPU 68K 10MHz CSC 9600 

RAM 22 256K STATIC 8&16 A&T 1 1 ,075 

RAM 23 · 128K 8595 

M -DRIVE/H 512K RAM -DISK 8895 

INTERFACER 1 · 2 SERIAL PORTS 9189 

INTERFACER 3·8 SERIAL A&T 9489 

INTERFACER 4 -3 SERIAL/2 PARALLEL 9319 

SYSTEM SUPPORT 1 A&T 9319 

DISK 1A 5'1• " & 8" FLPY CTRL 8489 

DISK 2 A&T 8 " H.0 . CNTRL SET 9659 


FUJITSU 2302B 20Mb ADD-ON H.D. 82,695 
DISK 3 A&T 6'!.' ' H.0 . CNTRL. 

W/ CP/M 80&86 8659 

SMC-200 DUAL ORV. SMD VF CTRL BO. $500 
OGC ·100 CTRL BD / 5 W ' H.O.. ST-606 VF 8325 

MORROWllJ 
PIVOT 9 LBS. DUAL DRVS. 

MSDOS, MODEM & MORE CALL 

MD3 SYSTEM WI TERMINAL 

& EPSON RXBOFT PRT. 81 ,999 

MDP-3 PORT. SAME AS MD3 
EXCEPT WITH SX7" SCREEN 
& EPSON RXBOFT PRT. 81 ,329 

MD5-E W I 1 FLPY & 6Mb H.D . 91 ,826 

MD11 SYSTEM W/ 11Mb H.D .. 128K. 
1DSDD ORV.. TERMINAL. CP / M 3.0 . 
ALL MD3 SOFTWARE EPSON FX80 
160 CPS DOT MATRIX OR BROTHER 

HR - 15 13 CPS DAISY PRINTER $2,995 

~~WW - - 

~ -- ~....__.....-------- -----


PROMBLASTER 2 W/EXTENO MODULE 
PROGRAMS 27266 EPROMS@ 46 SEC. 8398 

KLUGE CARD KIT INCLUDES All START· 
UP HARDWARE 8129 

OCTAFLOPPY W/CP/M OBJECT & SOURCE 9379 

· Cromemco 
FFP FAST FLOATING POINT 92 ,369 
MCU MEMORY CONTROL/FOR 512MSU 9419 
612MSU ERROR CORRECTING MEMORY 92. 119 

QUASI-DISK 612K RAM-DISK WION-BO. ORV. 
STATUS LED'S WRITE PROTECT, OMA 
E-Z INSTALL W / SAMPLE CP/ M BIOS 8795 

512K PIGGY-BACK EXPANSION 9695 
BATTERY BACK-UP WI PWR. SUPPLY 9169 

MFIO ALL-IN-ONE 110 BO. IEEE S-100/696 
8 ASYNCH. SERIAL, 2 PARA.. BAUD 
RATE GEN .. CLOCK-CAL/BATI.. PROG 
PRIORITY INTERRUPT W/ 8 LEVEL CTRL 
PERSONALITY BOS & CBLS OPTIONAL 9469 

SERIAL OPTION BO. FOR MFIO 925 
CENTRONICS PARA OPTION FOR MFIO 939 

DUPLEX 816 8MHz 80186 AND 
Z80H,2 SERIAL. 16Mb MMU, 5 & 8 FLPY. 
OMA CTRL.. WITH CONCURRENT 
CP/MB6 SINGLE-USER 81 ,400 

W/ CONCURRENT CP / M86 
MULTI-USER 81 ,675 

• 

SYNTECH 
DATA 
SYSTEMS 

SBCB/16 DUAL CPU EXECUTES ZBO & 
8088 COOE. 6W' & 8" FLPV CTRL. 2S. 8 
VECTORED & REAL TIME INTERRUPTS 9689 

EXPANOORAM V 266K 9662 

2 SERIAL PORTS - TURN YOUR 
PC INTO A HIGH SPEED MULTl-USER 
MACHINE W/ TODA Y'S TECHNOLOGY 9750 

SUPER SIX 128-6MHz 9739 
SUPER SLAVE 128-6MHz 8626 
SUPER 186'256K MSTRt SLAVE-4 USERS 81 ,295 
CP / M 3.0 8300 
TURBOOOS VER. 1.4 8 BIT MULTl -USER 8460 
HOC 1001-6 6'!.'' H.D. CONTROLLER 8435 

£~I ~~ln-___--__~-~erconti.nenta/ 

tJ Micro Systems 

CPZ 48006 6MHz MASTER 9739 
266KMB MEMORY BOARD 9709 
CPS-840 64K RAM SLAVE 6MHz 8389 
CPS-B6A 128K RAM SLAVE 6MHz $529 
MUTD-E Z80 MULTl -TURBODOS $556 

ifiiiPRACTICAL 
ff/IP£RIPH£RALS 

MICROBUFFER EPSON " CARDS": 
MBS-16K SERIAL 8117 

MBS 32K SERIAL •163 
MBS 64K PARALLEL 9196 
MEM 32K EXPANSION MODULE •68 

MICROBUFFER IN-LINE " STAND ALONES": 
MBIS SERIAL 64K •244 
M81P PARALLEL 64K •244 
MEM-64 EXPANSION MODULE •118 

APPLE II. II+. /IE MICROB!JFFER //+ 16K • 181 
PROCLOCK/APPLE II. II+. llE •108 
SERIALl.I APPLE 11.11+. llEW / RS232 

COMMUNICATIONS & GRAPHICS •119 
GRAPHICARD W/ ON-BO S.W. 

Litton rn JEFFERSON · 
ELECTRIC 

TRUE SINE WAVE. 100% 8ATIERY OPER. WINO 
SWITCH-OVER. BYPASS STATIC SWITCH 
750 WATIS@ 15 MIN . #370-811-100 81 .875 
3 OMIN . W / AUX!LIARY BATTERY 8436 

STAND-BYPOWER 
W I YUASA BATTERY 
EXCELLENT FOR 
SWITCHING PI S PC'a 

SB-400-LVC 1 HR+ @ 400 WATIS 8395 
SB-1000 1/2HR+@ 1000 WATIS 8695 
BC-425-FC 425 WATIS. 4 OUTLETS,
" 
10 MINUTES 8469 

BC-1000-FC 1000 WATIS, 4 OUTLETS. 
16 MINUTES 81 ,949 

ISOBAR SUPPRESSOR 

& NOISE FILTERS: 


IBAR 2·6 2 OUTLETS & 6 FT. CORD 840 

IB"R 4-6 4 OUTLETS & 6 FT. CORD 955 

IBAR 8 ·15 8 OUTLETS & 15 FT. CORD 965 


--~-soFTWARE~---

SOFTWARE IS NOT RETURNABLE 
BOS " C" COMPILER-8 BIT 899 
COMP. INN. C86 C COMPILER 8299 
COMPUVIEW VEOIT-86 = 8156 MS-DOS= 8120 
SORCIM SUPER CALC-3 IBM-PC 8245 
DATAFLEX MULTl -USER 

FILE & RECORD LOCKING DBMS 
AVAIL. FOR MOST O/ S FORMATS CALL 

NEW WORD WORD PROCESSOR 
WORDSTAR COMPATIBLE BUT 
EASIER W/ MERGE PRINT IN 
SINGLE OR MULTl-USER CP/M 80 
OR 86 & MS-DOS FORMATS 9169 

LATTICE c (CP/M86 & MS/PC-DOSI 8298 

CPIM86 8" 9345 

C FOOD SMORGASBORD OF ROUTINES 999 
HALO (1 LANGUAGEI GRAPHICS 
SUB ROUTINES FOR PC -DOS ONLY 999 
PLINK PC / 86 LINKAGE EDITOR 
FOR OVERLAY SCHEMES 9275 
PANEL PC/ 86/ 80 CUSTOMIZED 
TERMINAL DISPLAYS •239 

IIID DIGITAL RESEARCH 
" C" LANGUAGE COMPILER-86 8229 
CP/ M PLUS (3.0) 9245 

ACCESS MNGR. 80 = 8195 86 = $260 
DISPLAY MNGR. 80 = $260 86 = $325 
SPEED PROG. PKG. 80 = 8 130 86 =8163 

C BASIC COMPILER 80 = 9325 86 = 9390 
PASCAL MT+ 80 = 9225 86 = 8390 
PL/ 1 W I UTILITIES 80 = 9359 86 = 8488 
ASMBLR + TOOLS 80 = 91 30 86 = 9130 

lFLUKEl ~~u~~~~ER s 119 
0 .3% DC ACCURACY 

'iI - · L - -- PERSONAL SPEECH 
J/-f)-f/~ SYSTEM •285 

SWITCH BOXES 
C)'-J 
~1Gillronix 

FOR NETWORKING MULTIPLE PRT.'S. MODEMS 

TERMINALS &/OR SYSTEMS BY MANUAL 

OR AUTO WITH sonwARE CONTROL 




- -- 

HAYES COMMAND COMPATIBLE 
WITH HELP MENU 
WITH MACPAC 

$325 
$3B9 

(ts=t) U .S. ROBOTICS 

PASSWORD 1200 AUTO ANS./DIAL $295 
AUTO DIAL 212A (HAYES COMPAT.I $395 

IBM PERSONAL MODEM W / TELPAC $2B9 
IBM PERSONAL MODEL W / 64K, 

PRT PORT, CLOCK, TELPAC S.W . $469 

IBM PERSONAL MODEM W/ 256K. ETC. $759 

TELPAC MSDOS/ CP / M 80 $79 

--TERMINALS 
LIBERlY TERMINALS ---

W / OPTIONAL 14"' SCREEN 
W/OPTIONAL AMBER SCREEN 

LIBERTY FREEDOM 110 
LIBERTY FREEDOM 200 
LIBERTY FREEDOM 210 GRAPHICS. 14"' 

SCREEN, TEKTRONIX 4010 / 4014 
COMPAT.. 666X290 RES. WITH 
FREEDOM 200 SPECS 

LIBERTY FREEDOM 220 DEC VT62. 
100 S. 220 COMPATIBLE 

LIBERTY FREEDOM 240 DEC GRAPHICS 
SAME AS FREEDOM 210 EXCEPT 
HAS FREEDOM 220 SPECS. 

QUME QVT 102G 

WYSE-50 14" 132 COLUMN 

$20 
$40 

$475 
$539 

$996 

$619 

$1,076 

$419 

$519 

___ MONITORS___ 
AMDEK 300 GREEN MONITOR 
AMDEK 300A AMBER MONITOR 
AMDEK 310 IBM AMBER 
PRINCETON GRAPHICS HX-12 
TAXAN RGB VISION 420 
USI 12·· HI-RES AMBER 
ZENITH ZVM 122A AMBER NON-GLARE 
ZENITHZVM 123A GREEN NON-GLARE 

ZENITH CV-1952 19" RGB / COMP. 

$129 
$145 
8159 
8469 
8469 

8B9 
$85 
886 

$376 

----PRINTERS --
BROTHER DAISYWHEEL 

HR-15SER. OR PAR. 13 CPS 
HR·25 SER. OR PAR 23 CPS 
HR-36 SER. OR PAR. 36 CPS 

BROTHER DOT MATRIX 
2024l 24 PIN HEAD. GRAPHICS. 

$375 
$649 
$849 

80 CPS l .Q. S. 160 CPS DRAFT 8925 
DAISYWRITER 2000 40 CPS DAISY '795 

CUT SHEET FEEDER $495 
EPSON All MODELS S. ACCESSORIES CALL 
OKIDATA All MODELS S. ACCESSORIES CALL 
TALLY MT160L 160 CPS S-OR-P $660 
TEXAS INST. Tl855 WI TRACTOR 8798 

=INDUSTRIAL QUALITY= 
---CABINETS___ 
DUAL Y2HI HORIZ. 514'" FLPY $75 
SINGLE STD. HI HORIZ. 514"" FLPY $59 
614'' H.D. CABINET W I P .S. & FAN 8226 
DUAL B" 'h HI FLPY HORIZONTAL 

OR SINGLE STD. 8' " FLPY 8215 

INTEGRAND 
800 DB2F W/ NECESSARY OPTIONS $496 
800 OW SAME AS ABOVE 

W/ PROVISION FOR 8"' H.D. 
11000 W/ OAK SIDE PANELS 

WE SERVICE FLOPPY DRIVES 
5 1A" OR 8" + PARTS+ SHIP. $50 

Iandon 100-2 5w· osoo s169 

Qume 1 YEAR WARRANTY 

142 DSDD 5'!.' "'Y, HI 
242 DSDD 8 " 'Y2 HI 
842 DSDD 8' " STD HI 

• MITSUBISHI 
......ELECTRONICS 

4851 y, HT 511." 48TPI 
4853 'hHT 6W' 96TPI 

M2894 STD 8" DSDD 
M2896 y, HI 8 " DSDD 

SANYO 

8149 
8359 
8449 

$169 
•179 
'399 
•399 

61/4" 'hHI FLPY. DIRECT ORV. 1 YR. WARR. $119 

CALL FOR LOW, LOW 

PRICES ON SUBSYSTEMS 

IDXCS-100TTAPE BACK-UP FOR 
S-100 BUS COMPUTERS W / HARD DISK 
17.6Mb on 555' CARTRIDGE TAPE 
INCLD"S All SOFTWARE. CTRL. BO .• 
CABINET. DRIVE. AND CABLES $1,949 

IDS-412 SCSl/SASI 17.6Mb 
CARTRIDGE TAPE BACK-UP 
EXCELLENT FOR COMPUPRO 816/ 10 81.949 

PCQ/CTAPE IBM-PC BACK-UP 
TO 60Mb IN 10 MIN . OR LESS $1 ,995 

rifMWJ)'J Amcodyne 
ARAPAHOE 7110 25Mb FIXED & 

REMOVABLE 9 ·· H.D . w 135 mSEC. AVG. ACC. 
FULL CDC LARK COMPATIBLE $3,995 
OPTIONAL PIS $285 
25Mb 8" DVSAN CARTRIDGE $140 

ST506 5y, INCH BARE HARD DRIVES 

SA712 Y2H~ 
RC)DIME 

R0203 20Mb 

R0204 27Mb 
R0203E 40Mb 
R0204E 53Mb

ounn1um 
0540 42.66Mb 45m SEC ACCESS 

~"°"XT-1066 66.99Mb 30m SEC ACCESS 
XT-1106 106.27Mb 30m SEC ACCESS 
XT-1140 143.66Mb 30m SEC ACCESS 

$498 

$739 
$B88 

81.250 
81.396 

$1.476 

•1 .996 
•2.996 
$3.749 

MICROPOLIS 
MP1 302 25.9Mb 30MS AVG. ACCESS 
MP1303 43.2Mb 30MS AVG. ACCESS 
MP1304 61.9Mb 30MS AVG. ACCESS 

- --= =-:.~ ';' ~ ® 
64K RAM 4164-150 NS 

9 CHIPS/SET 

HARD DISK SYBSYSTEMS: 

10Mb "PC-INSIDER" 
21Mb "PC-OUTSIDER" 
33.3Mb "PC-OUTSIDER 

44Mb "PC-OUTSIDER" 
56Mb "PC-OUTSIDER" 
90Mb "PC-OUTSIDER" 
120Mb "PC-OUTSIDER" 

~---~-~ 
RIO PLUS: RS232 S, P 1/ 0, G. CLK/ 

CAL. 64K S. PC ACCEL. STB-RI0+64 

GRAPHIX PLUS II: RGB S. MONOCHROME 
PRINTERS. l T. PEN PORTS 

SUPER RIO: RAM-10 MULTl-FUNC. W / 
64K (UPGRD TO 768KI. 2S. 1 P (IBM 
COMPAT.l 1G, CLK / CAL 

STB-SRI0-64 
STB-PB.·64 PIGGYBK (EXPAND. TO 612KI 

MEMORY EXPAN. BO: 64K (EXPAND 
TO 384KI STB-1-64 

IBM-AT COMPATIBLE BOS: 
RIO GRANDE 128K TO 1.6Mb, SS.P 

PORT .• OPT. SERIALS. GAME PORT 
GRANDE BYTE 128K EXPAND

ABLE TO 2Mb FOR IBlll-AT 

TEG1A 
IBM-AT/MAESTRO W / O RAM TO 2.1Mb 

SS. P PORT. TREASURE CHEST. 
PRINTER"' MEM DISK sonwARE 

CAPTAIN 64K, IS. IP. CLK / CAL 

WAVE ·xr MEMORY BO 64K 

DYNAMIC MEMORY-256K 

GRAPHICS MASTER • HIGH RES. COL. 
(640X4001. MONO (720X7001. RGB. 
NTSC COMPOSITE S. IBM MONO. 
MON.. 128K. l T. PEN INTERFACE 

GRAPHICS TENDER MONOCHROME 
S. PAflAllEL PRINTER 

jr CAPTAIN 128K P.C. 1 YR BATT. LIFE 
jr WAVE 128K 
jr CADET 64K ADD ON PIGGYBACK 80 

for jr CAPTAIN/ WAVE 

$27 

$719 
$1.375 
$1.775 

$1,995 
$2,695 
83,695 
84.496 

$267 

$326 

$275 

$165 

8357 

$399 

$269 

$210 

$289 

8199 
8319 
$309 

$159 
jr 2ND MATE PARA. PRT. PORTS. CLOCK / 
. CAL. W/ BATT. BACK-UP •1 19 

Mac Drive 
73010 5MbREMOVABLE H.D. 
73020 2X 5MbREMOVABLE H.D. 
73200 10Mb FIXED H.D. 
73210 10Mb FIXED W / 5Mb 

REMOVABLE CARTRIDGE 

81 ,459 
$2.429 
$1 .459 

$2.429 

7'"''* I ~:Jfems 
MICROSOFT WORD WIMAIL LIST & MULTI -PLAN 
INCLUDED W!ALL ZENITH CPU 'S UNTIL JAN. 85. 
l -150 PC THE MOST COMPATIBLE PC $2.095 
Z-150 PC (W 10.6Mb H.D.I $2,888 
Z -1 60 PC PORTABLE 52.249 

STANDARD-NET 



Call for an IBM PC system custom enhanced to meet all your business needs. 

Printers: 
EPSON JX-80 (160cps. 10 ". 8 colors) . . . BEST PRICE 
EPSON FX·80 (160cps. 10") . . . S425 
EPSON FX·lOO (160cps. 15") - S625 
EPSON RX-80 (100cps. 10 ") . . . $245 
EPSON RX-80FiT (100cps. 10" Wlplatten) - . - - . - - - S295 
EPSON RX-80FIT PLUS (100cps.10"w1platten.near LO) CALL 
EPSON RX-100 (100cps, 15" while they last) . . . . . . S425 
EPSON L0-1500 (LO dot matrix w/ par interface) . . CALL 
OKIOATA ML92 (160cps, 10"! . NEW-BEST PRICE 
OKIDATA ML93 (160cps. t5' . NEW-BEST PRICE 
OKIOATA ML84 (200cps. 15" . . . . . . . . S795 
OKIDATA PACEMARK 2410 (350cps 15' ) - -$1995 
GEMINI 10X (120cps. 10") . . . .S275 
GEMINI 15X (120r.ps, 15").. - - - - - . - . . S395 
OATAPROOUCTS 8010 (180cps. dot matrix. 10") . .CALL 
DATAPRODUCTS 8020 (180cps. dot matrix. 15") . . . . . CALL 
DATAPRODUCTS 8050 (200cps. dot matrix. 15") . .CALL 
DATAPRODUCTS 8070 1400cos. dot matrix. 15" LOl .. CALL 
TOSHIBA P1340 (LO dot matrix. 10") 
TOSHIBA P1351 (LO dot matrix. 15") . 
Tl-855 (LO dot matrix wifont cart) . . 
DIABLO 630API (40cps LO). . . • 
DIABLO 630ECS (192 chars on wheel) 
NEC 2050 (Durable. low cost LO) _. 
NEC 3550 (33cps LO). . . . 

.$745 
. . . S1295 

PRICE REDUCTION 
. .. S1595 
. . S1995 

. . . . BEST PRICE 
NEW LOW PRICE 

NEC 7730 (55cosLO) ... -....... . . - -.. NEW LOW PRICE 

NEC 8850 (Fast LO from the people setting standards) . CALL 

CITOH A10 (New letter quality) . . CALL 

C.ITOH STARWRITER (40cps LO) . _.$1025 

CITOH PRINTMASTER (55cps LO) . . . . .. S1325 

OUME LETTER PRO 20 (New. nice). . . . .. CALL 

OUME SPRINT 1140 (40cps LO) _ _ .CALL 

OUME SPRINT 1155 (55cps LO) . . . . CALL 

BROTHER HR-15 (13cps LO, 10 ) . . . . S395 

BROTHER HR-25 (23cps LO. 15' ) - . $675 

BROTHER HR-35 (32cps LO. 15 ') . .$895 

COMREX. DYNAX PRINTERS . . . . . . . . __ _.. . _. _.CALL 


CALL FORAOO-ON TRACTORS & CUT FEEOER SHEETS 


IBM PCS 

WE OFFER THE BEST: 
• PRICE • SERVICE 

• STOCK• SUPPORT 

CALL FOR A QUOTE 

Miscellaneous: 
ORCHIO PC TURBO t8Dt86 coprocessor·runs at 8MHzl CALL 
INTEL 8087 (High speed math coprocessor) . . S169 
KEYTRONIC5151 KEYBOARD (Sep. cursor keys) . . . S199 
MOUSE SYSTEMS (Optical mouse. runs LOTUS) S139 
MICROSOFT SERIAL OR BUS MOUSE (w,software) . . S139 
ISOBAR SURGE PROTECTORS (4 & 8 plug) ... .. S49iS69 
POWER BACK-UP (200 & 425 watts) S2691S499 
MICROFAZER (8-128K print buffer)_. . . from S139 
BRET SALTER'S new debug board wtsollware . . . . CALL 

Verbatim Diskettes: 
SS100 Box . S24- Case . S199 
OSIOO Box. - S29-Case . .S249 

Disk Drives For Less: 

TANDON TM 100·2 $179 

HALF HEIGHTS ea $149 

Hard Disk Drives: 
PEACHTREE PERIPHERALS 10MB internal & external . CALL 
EVEREX 10MB internal . . . CALL 
MAYNARD 10MB internal .CALL 
MAYNARD 30MB internal . . . $2195 
MITSUBISHI (10MB & 25MB witape) • . . . . . . . . . . . . CALL 
SYSGEN lOMB HARD DISK (wrtape back up) . . . . S2395 
SYSGEN 20MB HARO OJSK (w/tape back up) . S2895 
SYSGEN IMAGE 10 minuteXT tapebackup. . . . $795 

CALL FOR TECMAR. OAVONG. AND TALLGRASS PRICES 

ADD-ONS & UPGRADES 


Multifunction Boards: 
EXPANOEO OUADBOARO 

(64K-384K.S.P.G.C'C.bracket) __. _. . .. $2691459 
AST 6-PAK (64-384K.S.P.C1C.opt G) . $2691459 
AST MEGAPLUS (64-512K' .S.CiC.opt S.P.G.K).. from S269 
AST 1;0 PLUS (S.C1C.opt S.P.G) . . . . . . . from S139 
ORCHIO BLOSSOM (64-384K S.PCIC. op1 PC Net)fromS249 
TECMAR CAPTAIN (64-384K.S PCtC) . from S259 
BABY BLUE I (64-256K.Z80B.2S.PC1C) from S429 
PERSYST Time Spectrum (64-384K.S.Pc1c. 2 yr wrty) S279 
PROFIT RAM ELITE & PLUS (64-512K.2S or S&P.CIC). CALL 
MAYNARD SANDSTAR MODULAR BOARDS. . . . . . CALL 

Modems: 
HAYES 300 baud external. . __.. _____ . _. S209 
HAYES 1200 (300 or 1200 baud ext). . . ...... S469 
HAYES 1200B (300 or 1200 baud int wisoft) . . . . _.$399 
HAYES Compatibles . . . .. .. . . .. . .. . . . . .. . . . CALL 
SIGNALMAN MARK 12 (1200 baud at 300 price) _.. . . . $259 
VENTEL HALF CARO. . . .. BEST PRICE 

Display Cards: 
EVEREX GRAPHIC EOGE 

(Simultaneous color & mono. w1ports) . .S399 
TSENG UllraPAK 

(132 mono. S. P CIC . opt RAM. FOG. color) . S439 
PARAOJSE MODULAR GRAPHICS CARO (Color/graphics in 

mono with modular ports options') . . ... . Imm S339 
PERSYST BoB (finally clear text on a color monitor) . . CALL 
STB GRAPHIX PLUS II (Mono. color. par) . .. . . . . . _ . $369 
PROFIT MULTIGRAPH (Mono. color. opt par). . . . ... .S369 
TECMAR GRAPHICS MASTER (640x400 + mono) . . . S489 
QUAD COLOR I (Upgrades to hi/res w1Quadcolorll) . . $199 
HERCULES COLOR CARO (New from old faithful) . S189 
AST MonoGraphPlus

(LOTUS mono. serral. parallel. clock) . . S399 
PLANTRONICS Colorplus (HVres w/color magic) . .S379 

HARD 

DISKS 


• INTERNAL/LOW POWER 
• EXTERNAUMASS S10RAGE 
• ARCHIVE TAPE BACK-UP 
• REMOVABLE MEDIA 
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Call for an IBM PC system custom enhanced to meet all your business needs. 

Software:NEW IBM PRICES!! SYMPHONY (New from LOTUS) BEST PRICE-CALL 
IBM PC wi256K. 2 360K drives. controller. FRAMEWORK (New from ASHTON-TATE) . . BEST PRICE 
Monochrome: Printer aaapter. Amdek 310A . S2195 MULTIMATE (Emulates WANG dedicated WP) . $279 

SAMNA WORD Ill ( 'Ultra-WANG' ) . .. _.... . . S295IBM PC w.256K. 2 360K dn ves. con trailer. 
WOROSTAR PRO-PAK (WS1CS1MM,Sl1Tutor) ..... $279Color Graphics adapter HX-12 color monitor .. S2495 
MICROSOFT WORD w1MOUSE (4th generation WP). S289 

IBM PC w1256K. 2 V1 ht. 360K drives. VOLKSWRITER DELUXE w/Textmerge . . .. _....... $179 
controller. 10MB hard disk w.auto boot. 52795 BANK STREET WRIJER . .S59 

EASYWRITER II SYSTEM (-writer.-speller.-ma1ler) . CALL(These systems are brand new. fully tested and burned in. SUPERCALC 3 (Be.tter graphs than LOT.US) BEST PRICEfully warranteed fo r 90 days ANO ARE ALWAYS IN PFS Write. File and Graph eacl1 S99.Report ... S79STOCK!) OPEN ACCESS (Proven Integrated Package) ...... CALL 
dBASE 11 & 111 (From Ashton-Tate). . . S299iS375 
KNOWLEOGEMAN (Version 106) . ...... .... . . .. $299Monitors: 
RBASE 4000 &6000(Use w1CLUUT REPORT WRITER)CALL

AMOEK COLOR 710(No glare. ru flicker ultra h11res) S579 POWER BASE (Relational. hierarchical) . . . $279 
AMDEK COLOR 700 (New ultra hitres RGB) $495 CIP (New and fantastic') . . CALL 
AMOEK COLOR 600 (New hitres RGB wtaudio). $429 DAYFLO (Enhance with REPDRTFLD) . CALL 
AMOEK 300 Aand G(Amber or green) ....... . S149/S139 OZ (from Fox & Geller). . CALL 
AMDEK COLOR 500. 400, 300 (New h~res RGB) . .CALL NUTSHELL by Lead iOI} Edge ................... CALL 
AMOEK 310A (Amber, darit non-glare tube) . ... . . .... S169 LIFEBOAT LATTICE CCOMPILER (w18087 support) S289 
PGS SR-12 (690x480 non-interlaced).. . .. .S599 LIFEBOAT LATTICE C-FOOD SMORGASBORG .. CALL 
PGS HX-12 (690x480 interlaced) . . S479 MICROSOFT C,BASIC.FORTRAN.PASCAL COBOL . CALL 
PGS MAX-12 (720x350 mono) . . S189 BORLAND TURBO PASCAL & TOOLBOX . .CALL 
WYSE 50,75,100 TERMINALSIProgram funct. keys) CALL DIGITAL RESEARCH (All products) . . CALL 

DOW JONES (All products). . . . . . . . . . . . . . . . . CALL 
IUS AIR, AIP. Gil ............................ S299 
OPEN SYSTEMS ACCOUNTING MODULES. . BEST PRICE 
STATE OF THE ART (G1L.A1R.IVP.INVPR) . . BEST PRICE 
BPI GENERAL ACCOUNTING ANO MODULES ... CALL 
DOLLARS ANO SENSE by Monogram . S119 
MANAGING YOUR MONEY by Tobias1Meca . . . $129 
HARVARD PROJECT MANAGER . ... .. . . .. . BEST PRICE 
TAX PREPARATION PACKAGES . . .. ... CALL FOR PRICE 
DECISION RESOURCES CHART MASTER $259 
BPS BUSINESS GRAPHICS . S259 
Z-SOFT PC PAINTBRUSH wlFRIEZE GRAPHICS. . . $99 
PROKEY VERSION 3.0 by Rosesott . . . . S95 
SET-FX for your EPSON_. . . $45 
NORTON UTILITIES. . . ... .. ... $59 
COPY II PC by CENTRAL POINT . . . . . . . . . S35 
COPYWRITE by Quaid (Copies all IBM software) . $45 

COMMUNICATE 
WITH YOUR CORPORATE 

MAINFRAME 
•DOWNLOAD DATA 
• TERMINAL EMULATION 

TAXAN, NEC, ZENITH MONITORS ... ........ . . .. CALL 

PROGRESSIVE 
MICRO s
DISTRIBUTOR 

ooos 4333 
?84 684 

NETWORKS 
FOR YOUR 

IBMPC 
SHARE FILES 

SHARE DEVICES 
CALL FOR DETAILS 

COMPUSERVE STARTER KIT .............. • ..... S35 
SIDEWAYS by FUNK SOFTWARE . S49 
CROSSTALK XVI by MICROSOFT . . S109 
HAYES SMART COM II . . . . . . . .. .. .. . .... S95 
TRACE 86 by Morgan (Assembly language debug) .. CALL 
FLIGHT SIMULATOR . __ . . . S39 

Chips (Always in stock}: 
64K RAM CHIP MEMORY UPGRADE 
(set ol 91 $39 
full 90 day warranty . . .. 
WE ARE CHIP BROKERS. ASK FOR QUANTIT'r' PRICES 

PROGRESSIVE 
MICRO 
DISTRIBUTORS 
FOR ORDERS ONLY 

1-800-446-7995 
for further information and technical support 

1-404-446-7995 
HOURS: 9AM to 9PM EST 
(SaUSun-12PM to 5PM EST) 

7000 Peachtree Industrial Blvd. 
Norcross, Georgia 30071 
All prices are sub1ect to change. 
IBM 1s a registered trademark of International Business Machines 

NO SURCHARGE FOR MCNISA 

CHIPS 

64K•256K 

8087•80287 
MEMORY UPGRADES 


QUANTITY DISCOUNTS 

SOUTH1S LARGEST SUPPLYWE CARRY THE BEST 
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5%" Disk Drives 8" Disk Drives CCU QUANTITY QUANTITY
1 2 10 1 2 10YOUR LARGEST Teac Siemens 

FOSSA, 160K . . . . . . . . . 5160 51SO 51110 FDD-100-8 . . . . . . . . . . . . . . . . 5129 5120 5111
FDSSB, 360K . . . . . . . . 1211 1211 1211 FDD-200-8 . . . . . . . . . . . . . . . . . . 180 170 160DISK DRIVE FDSSF,QuadDensity . . ........ 1S9 1SO 1110 

All TeaC'S are Half Heights Shugart 
801R, Sgl.fDbl. . . . . . . . .. . 5160 51SO 51110 
8S1R, Dbl./Dbl. . . . . . . . . . . . . . 1180 1170 1160

SUPPLIER 
Tandon Tandon 

TM100·1, 160K . . . . . 51SO 51110 5130 TM8118·1E. Sgl./Dbl. 'Ii Ht. .. ... . . 52110 5230 5220 
TM100-2, 360K . . . . . . . 139 137 13S TM8118·2E, Dbl./Dbl. 1/2 Ht. . . . . . 370 360 350Apple compatible Drives TM101-ll, Quad Density . . . . . . . . 280 270 260 

QUANTITY TMSS-2, 360K'hHelght . . . . . . 19S 190 18S Mitsubishi 
M28911·63, Dbl./Dbl. . ....... . . . 51100 5390 5380
1 2 10 M2896·63, Dbl./Dbl.1/2 Ht. . . . . . . 1100 390 380 

Micro Sci MPI 
A·2,35Track . 517S 5169 51S9 8·52, 360KPCCompatible . . .. .. 5100 5 9S S 90 
Co ntroller ... 6S 60 so 

51/4" & 8"
ShugartRana Systems Power Supply & Cabinets

SAllOO, 160K . . . . . . . . . . .... 5190 5180 5170
Elite I . . . . . . . . . . ... 5210 S20S 5200 QUANTITY5AllSS,360K1/2 Height .. . .- . 150 1110 130
Elite II, Dbl. Head . . . 33S 330 32S SAll6S, Quad oen. y, Height 230 220 210 1 2 10Elite 111, Quad Density . . . . . . . 39S llllS 113S 

controllercontro1 s11 Drives . . 7S 70 70 PC Products 5%" 


Single Cabinet w I pwr . . . . . . . 5 70 5 60 5 soMitsubishi oualThinlineCabw/pwr . . . . . . 80 70 60 
11851, 1/2 Height . ... 51S9 51119 5139 Dual Cabinet &Power . . . . . 80 70 60Half Height 118S3,Quadoen.1/2 Height . . ... 169 1S9 1110 All have 6 month warrantyFDS2SAFullyApplecom. . 51110 5130 5120 

PC Products B" 
..... 5220control Data corp. . 230 

CDC91109. 360K . 5190 5180 5170 . ..... 270 



. . 


CALL.<800) 847-1718 

WE STOCK WHAT WE SELL!! 


COMPUTER SYSTEMS 

Apple 


llEcpu . . . .. ...... .. .... s 690 
Macintosh . . . . . . . . . . 1895 
llcPortable 899 

Compaq 
Portable (PC compatible> 2, 360K Drives 

256K of Memory ..... . .. $2150 


Call for all new Compaq's 


Kaypro 

Kayrpoll . . . . . ....... . .. Call 

Kaypro4 .. . . 1644 

Kaypro4 + 88 . . . . . . . . . . 2095 

Kaypro10 . .... .. . ...... 2295 

Kaypro11x ..... ... . .. . ... 1389 


IBM 

PC64K, No Drives . . ....... . . . . . $1149 

PC 64K, 1 Drive ... ........ • ... 1324 

PC 64K, 2 Drives . 1489 

XTW I 10 Meg, 256K . . ..... ... . . . . 3495 

Additional Memory64K . ...... . . 29 

AT Standard config. .. 3595 

ATW/20meg . 5295 


Sanyo 

MBC 550-2 . . S 799 

MBCSSS-2 . . . . . . . . . 1089 

Optional serial Port . . . . . . . . . . . . . . 69 

Optional360KDrive . . . . . . . . . . . . . 159 


Tava 
PCCompatiblew /Monitor . .... .. . $1540 


IBMADDON'S 
Ast Research 

Six Pack+ 
Mega+ ...... . 

Hercules 
Colorcard ... . . 
Graphicscard . 

Hard Disk 
10Meg. External w /pwr. . . . . 

IBM 
MonochromeAdapter . . . . . . 
Colorcard . . . . . . . . . 

.S 	 249 
265 

... s 185 
329 

. .. 51195 

. . S 229 
239 

Paradise Systems 
Multi-display card . . .. .S 329 
NewModularcard . . 345 
Module A .. ... . . ..... . 88 
Module B . . . . . . . . . . . . 240 

Plantronics 
PC+ w /Software . .S 389 

ouadram 
ouadColorcard .. . . . S 199 

64KUpgrade 
64KofMemory . . . . .. . ... 527.95 

STB 
Graphics PIUS II . . . . .. s 369 

PC Peacock . P~ 	Pr_oducts ... . . s 21s 

Ports 
Parallel. . . . . . ....... . .... . S 79 
Serial .. . . . . . . . . . . . . . 79 

e I 	 ~I .. 


Computer 


APPLE ADD ON'S 

ALS 
ZEngine ..... . ... 
CPM 3.0 Card . 

Astar 
RF Modulator 
Fan w /Surge . 

CCU 
16K Mem. card 1 yr war . . . 

Hayes 

Components

Unlimited 


A California Corporation 

.. 5 119 
249 

" . 5 	 15 
34 

" . s 	49 

Joystick . 	 .. .. s 44 
Kraft 

Joystick . . ............ .... 5 44 

Macro 

Joystick 
Micro Max 

Viewmax 80, 80 col. card . 
Viewmax BOE (F for llEl 64K . . 

Micro soft 
16KCard . . . . . . 
Premium SoftCard llE . 
Multiplan ..... . . . . . . . 
Soft card (Z80l .......... . 

MicroTek 

. .. 5 	 29 

.S 139 
129 

.5 69 
369 
189 
239 

Serial Inter face . . . .. . ... . .. S 89 

TCi 


Joystick .. .s 39 

Select-A-Port . 31 

Paddles . . . . . ... . ....... . . . . 34 


MONITORS 

Amdek - New Monitors 


Color 300 w /speaker . .. . ... ... . . . S 249 
Color 600RGB . . . . . . . . . . 469 
Color 700 RGB (720 x 480> . . . . . . . . . . 589 
Color soo compos. or RGB (560 x 240l 399 

Amdek 
300G, Green composite . .s 129 
300A, Amber composite .. . . . 138 
310A, Monochrome Amber . 168 

Tax an 
12" Amber or Green Composite .... S 99 
425 "New" RGB Color & Green . . . 499 

Princton Graphics 
PGS MAX12, Monochrome (800 x 350> S 165 
PGS HX12, RGB (690x 240! 
PGS SR-12, (690X480l 
Sean Doubler . . . . 

IBM 
Monochrome Display . 
ColorDisplay . ·zeriit1i · · 
ZVM121, Amber40/80col. switch 
ZVM122, Green 40/80 col. switch 

MODEMS 
Hayes

Micro Modem llE . . . . .. 
300Smart Modem 
1200 smart Modem . 
1200B . . ... 
2400 Baud "New". 

449 
649 
199 

. 5 239 
589 

. . S 94 
. . 94 

. .. s 229 
199 
458 

. . . 374 
. .Call 

Anchor Automation 

Mark VI, 300 Baud Internal . . . 5 99 

Mark VII 300 Baud External 458 

Mark XII, 1200Baud . 228 


Prometheus 
Pro modem 1200External . ... 

RETAIL STORE: 
11976 Aviation Blvd. 
Inglewood, CA 90304 
MAIL ORDER: 
P.O. Box 1936 
Hawthorne, CA 90250 

No surcharge for credit cards 
All Prices Reflect a cash, 

Pre-Paid Discount 
This Ad supersedes All Others 

PRINTERS 

Epson


RX-80(120cpsl All New 
RX-SOFT version 
RX-100+ 
FX-80+ save 
FX-100+ AtLeast 
LQ1500 $150 

we are an Authorized Dealer 
Okidata 

OKI 82A, 120 cps . . . . . . . 5 295 

OKI 92, 160 cps w I cor respondence . 359 

OKl93, 15" car. w / correspondence . 589 

OKI 84, 200 cps . . . . . . . . . . . . . . . . . . 669 


FREE Plug ·n Play Roms W/92, 93 & 84 

JUKI 

6100, 18 cps Ltr. Quality . .S 394 
6300, 40 cps "New" w/3K Buffer 
Letterouality . . . . . . . . . . . 875 

Brother Dist. by Dynax 
HR15, 12 cps. . . .. . . .. S 375 
HR25, 25 cps . . . . . 659 
HR35, 36 cps . . . . . . . . . 949 

Panasonic 
1091 , 120 cps w I tractor . s 289 

51/4" DISKETTES 

CCU 
Sgl I Dbl reinforced hub . . $16 
Dbl/ Dbl reinforced hub 19 

Not Bulk Packed 
Dysan

Sgl/Dbl . .. . . $33 
Dbl/Dbl - .. - .. .. ' .' . . . 39 

Fuji
Sgl/Dbl . . . $19 
Dbl/Dbl 25 

verbatim 
Sgl / Dbl . . $26 
Dbl/Dbl 36 

100for 140 
100 for170 

100for 300 
100for370 

100for180 
100for230 

100for240 
100for340 

8" DISKETTES 

Dysan

Sgl/Sgl ...... $34 100for320 

Dbl / Dbl . . . 53 100for480 


verbatim 
Sgl/Sgl . 530 100for280 

Dbl/Dbl 40 100for360 


PRINTER INTERFACES 

Fourth Dimension 


card & Cable 	 .S 49 
Microtek 

DumplingGX(Grapplercompatiblel S 89 
Dumpling GX exp to64K . . . . . . . . . . 149 
Dumpling GX 16Kw/16K exp to64K 169 
for each additional 16K . . 

Okidata options 
Tractorfor82 &92 . .... 
Serial Interface 

orange Micro 
Grappler+ . . . . . . . . . . . . . . . 
Grappler+ w / 16K . 

Star or Epson 
Epson Serial Interface . 
Star Serial Interface 

Sales Desk 

15 

. . 5 	 59 
99 

. . S 109 
179 

C80G> 847·1718 c213> &18·M77 
Outside California Inside California 

customer service &Technical 
(213) 618·0487 

All merchanelise new. we accept MC. Visa, Wire 
Transfer, coo can. certified Check, P.O. s from 
Qualified firms, APO accepted. Shipping: Minimum 
54.50 first s pounos Tax: California Res. Only ado 
6'i2% sales tax. All returns subject to 15% restock· 

, ing charge. Aelvertiseo prices for Mail oroer only. 
Retail prices slightly higher. 


Prices Subject to Change. 
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SIBEC51 

8051/52 DEVELOPMENT BOARD 
8051-Based Single-Board Computer with 
Monitor/Debugger 

14 28-pin byte-wide 
sockets; monitor will 
program EEPROMS. 
IPerfect for System 
Development and 

~ _ Educational Applications 
~ i W$A l $335 

[l~!~:f~' ~~CO~E~-~ 1 ~::~003 ,04 2 

Inquiry 40 

l.B.M. C~atible 
Case $100.00 
KeyBoard $149.00 
Motherlioord without 

BIOS $280.00 
Power Supply 130 

Watt $150.00 
Multi Function Card 
$170.00 

Color Graphic Board 
$185.00 

Floppy Disk Control 
Card $160.00 

CP-80 Printer 
$169.00 

PROM 8200 (FAST 
UNIVERSAL TYPE 
EPROM& PROM 
PROGRAMMER) Call 
EPROM: 2716, 2732, 
2732A, 2764, 27128, 
27256, 2516, 2532, 2564 
Prom: ANY KIND 

Apple Compatible 
IC Tester Card 

$125;00 
Z-80 Card $40.00 
80 Column Card $50.00 
Disk Drive $149.00 

(APPLE OR 1.B.M.) 
14 inch Monitor $89.00 

ALL PHONES 
CALL NOW (312) 280-7610 

DIST. WANTED 

CUSTOM PRODUCTS 


HOFFMAN INT'L 
600 N McClurg CT. STE. 309A 

Chicago, Ill inois 60611 
J ............................ ~ ·~r.
.,;,,. ~·.. -··

Inquiry 162 

............11111111......lllllliillllllll.....1. 


IBM PCt VT100 
EM100 


for/BM PC, XT, AT 

APRICOT and VICTOR 9000 


VT102 emulation, English 
setup menu, 110-9600 BAUD, 
ASCII file transfer, Modem 7 
binary transfer, 132 columns, 
soft keys, and more! Optional 
Tektronix 4010 emulation. 

Multicopy discount s 

~ .Q.Jj Diversified Computer 
__:~- Systems, Inc. 

· · 100 Arapahoe. Boulder. CO 80302 
(303) 447-9251 

Dealer inquiries invited. 
Trademar1ts VTlOO-D1g1tal Equipment IBM PC, XT -JBM Corp : 

VICTOR !nJO.Viclor Technologies: COMPAQ-COMPAQ Computers, Inc 


-	 .•, 
lnqµiry II 5 

Ii 

' 
I 
I 

' 

Don't tt\ink or UH1fORlH as just another 
pr ogr amming language! 

1rs an lntegr.tled progr4mm/ng ~mdron""nl. 

Cree you !ll'l!r tnls fCJITH - 79 .sWrlrd I~. you l'1M" llM lo l8M.. All coer st!~ 
sy,t"" furdhm - me mnm~. OlrDdcri c:s, 1erminel 110 - t1re ew,i! lille lrom I~ 
U-,.'bco"d Eedl MUr1I lnc! t ll;lln 0 IVll-SU#f/ lf!i!N, ISS#nlN#r, 1nt1rpr,/1r, 
comp/Iv 1111!1 ikJIJ IJWl'r . U$!! UNIF OJITH lllS OO!lcul&tcr ores a C01lrolli1 11JprQ)"!Wf1. 

.Ad:l our (\'.llt nl f1/fJO:Jmf/lf/17ic#f/Ms, f:l"IPflics, da/4 Ms4 m.,,.,,ent CW\J ~ 
proam/119 mo:l.lles. lll'ICUH tfOA TH wlll ooijlcl"f<TmolherfOOTH!YS!t:Jnsfle-d!lcbw11 ! 

UN1fOAIH Isa so/Id, prw 111 pro:>.cl ()Jr~lrc l uar. merryor\ha f or tlA"lt 500 
CO'llPllOlll!I . m wen 115 hunctais af "°'lwire <*'val~. troa ire"il 'll lDr11tcr1es, 
1,111 lvsrsltlm !I'd lJldMOOob. UNIFOATH b ~lr(ll(J!Sl in pra:ic:is cunlro!, 111J tlJllGUt11 !I'd 
lnter 11e tlvt 11nvlr t11m 1111ls. but t1111Sri.. usa1for11 run-time P~ wmpUr , esc llln\Ulc 
word ~.lm:h lrlQ IJ'cph 1 CS l! l aarnmun1tvail!~.rrd111:SI01hl(l 1111 nm . 

Tr. tlnr's tfa11wl !s no\ oo lv ('(JGp/1/1 end tluo"9(1, 1l'se ts:1 ulfflvJl~ll. 
ll OJIOOS vou lhr1XJ1111 lltl"nlng FORTH b wr 1t11ig Siil cmO";ll\ngyour first jrl11'0ll!. Iha 
Pr {l(!rHlflll" 's lfd/11141 glV9' yo..J lnsio$1l Into I"' fntf wor kln<p of FORTH, 
PrtlQl'anun l iYJa:w\V9fl !lou~. sld helPful utllltles. lloth m1111U11ls s e ind!rt!t.I e!llcunta!n 
nlJJ!lS'OIJ,11;11. 11mp lc:snlwork!11gprqarns. 

Why take a chance? 
Order the best and you won 't be dlsappo1ntedl 

On ly UMl fORT H orr cr ~ f rN ,;urr ec//olU 
in:IMI uncMdll/oael, J O-day 111 on6jl-/J«l 9uar1nl•I 

UNlf OA TH lsov 111\ !lble for most !*"~I comp1.1\1rscnl DE Cm1nitx1111pul1n. Our pr lt'IS 
erecompeUt1ve, wllh m!ffl svstens selHroJ fer 11/ldirr J /00. Coll er· write lo- wr 
fro&20-pogoait.t l~ 

UNIFIED SOF TWARE SYST01S 
P.O. llox2644,i- Clr"rollton,MD 2071H 

(301)552-9590 

Inquiry 355 

C Preprocessor 
If you have ever found yourself 
wishing that C had a more sophis
t icated preprocessor, you will apprec 
ciate this stand-alone preprocessor 
from Hyperon Software. 

D Supports Harbison & Steele 
Preprocessor 

D 	 Preprocessor Variables & 
Expressions 

D #While & #Do Loops 
D 	 Full Macros 
D One Pass 
D C Source & Documentation 

Provided 

Designed for portability. Presently 
PCDOS diskettes are available; please 
inquire about other formats. 

Price: $ 39.9 5 ICelttornla rasiden11 add 6%1 

Hyperon Software 

PO Box 3349 


Costa Mesa CA 92628 


I 

SUPER "K" BIG BOARD 

"It's So Fast It Screams" 

* ZBOH BOMhz Processor 
* 	ZBOA I/O Processor 
* 12 RS 232c Serial Ports 
* 	2 Parallel Ports 
* 	360K Bytes RAM 
* Hard Disk Controller 
* 	Floppy Disk Controller 

(Up to 4 Drives/Contrlr) 
* 	OMA 
* 	Cached Directory
* 	Sev en (7) Users 
* 	Modified Superfast M/PM 

Bios 
• 	 15" x 15 1/2"
* Assembled & Tested 

$2,495.00 

KASCO Systems 

11926 Warfield 


San Antonio, ~x 78216 

Telephone 512-342-5755 


Inquiry 193 

SHAMMER 

Attention: 

-SOFTWARE DEVELOPERS
We are interested in receiving 
your completed package and 
business plan. Hammer Com
puter Systems, Inc. is in the 
software publishing business. 
Please send inquiries and 
complete portfolio to: Thomas 
A. Horvath, Vice President of 
Sales and Marketing. Hammer 
Computer Systems, Inc., 700 
Larkspur Landing Circle/Suite 
285, Larkspur, CA 94939 
415/461-7633. 

Inquiry 156 

3M Diskettes 
Lifetime Warranty 

Think you're getting the best price 
on 3M Diskettes? 
You're right .. . BUT ONLY IF ... 

You're buying from 
NORTH HILLS CORP. 

We will beat any nationally adver
tised price• or give you a 15 disk 
library case FREE! 

Call us last-TOLL FREE-for our 
best shot every time. 

1-800-328-3472 
Formatted and hard sectored disks in 
stock. 

Dealer inquiries invited. COD's and charge cards 
accepted. AUorders shipped from stock within 24 
hours. Why wai t 10 da.ys to be shipped? 

~ rn 
North Hills Corporation 

3564 Roll1nq View Dr . 

Wh,te Beor Ldke. MN 5511 0 


MN Coll Collect 1-612 -770 -048" 

·verdi.a.ble; s.ame product. same quantities 

Inquiry 260 

http:2,495.00


AMERICA'S NO. 1 
= __ _® Syst~m~ 
=. - -~-=~ Spec1al1sts 

WE CUSTOMIZE IBM PC SYSTEMS 

IBM PC $1699 
256K, two disk drives 360K each, 
Drive Controller and Keyboard 

IBMPCw/10MB
256K, one floppy Drive, Keyboard $2399 
10 MB Hard Disk with Controller 
BOOTS FROM HARD DISK 

ALL SYSTEMS ARE CONFIGURED 
AND TESTED AT NO EXTRA CHARGE 

IBMPCw/30MB
256K, one floppy Drive, Keyboard $3499 
30 MB Hard Disk with Controller 
and Booster Power Sup~y 
BOOTS FROM HARD DISK

* PRICEWAR * CALLusLASTw1THYOURBESTQUOTES * 
PRINTERS • • I I • 

EPSON R,'( .Bo . . ... s259 Fx  ao .....$429 TALL GRASS TECHNOLOGY 

L
L
0
a.1

15
s
0
o
0
orParatne1 . ~#1~Fs115409 · csert~Jh1

9 ~t. 1F~·d. 1 . 0 r. 0.::: s551 3n99~ ~g :::m ~~ ~~~~~~ ::::::::::::~~:m 
. roe or .. .. .. us ee ee e .. .. . 70 MB /60 MB ck $5 999 

OKIDATA 92P . .............. ~399 controller cal .. .. . 
8 
asrfo ·c~r1r.id9~ : .'...'.'. . . 'S4o 

93 P. ............. . 619 QUBIE lOMB $888INCLUDES PLUG & PLAY 84P . .. .. .. .. .. .. .. 749 ........... . 

I • 

ORCHID TECHNOLOGY 
PC Net PLUS Starter Kit . . ........ , . . . . . . . .. $899 
PC netBlossom, PC turbo, PC netPlusRam ... . ... .. CALL 

IRMALINE 
CALL FOR YOUR BEST PRICES 

MULTl-DISPLAY CARDS 

179MAX-12 Amber-Monoduome · · · · · · · · · · ~ HAYES 1200 Standalone .$469HX-12- Hi-Res ~olor .. . ..... . ........ 449

PGS ~~~t~b~r Hr.·~s ~olor -_ · -_· ...... .. ..... ._. &1t 
 SMARTMODEM 1200B w/Soltware $389 

MISC. ADD ONS 

8087 CHIP ......... $159 

MODEMS 

3541 OLD CONEJO ROAD, SUITE 102, THOUSAND OAKS, CA 91320 
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IDEAL FOR MEGA-BOARD™ XT OR ANY IBM-PC PC-XT 
COMPATIBLE BOARDS 

EASY ACCESS!! 
FLIP-TOP-CASE™ 
OPENS FOR EASY 
ACCESS TO INSIDE!! 

Bus Expansion Slot 
Allows External 
Access To PC Bus 

Blank Label Inset 
For Your Company Or 
University Name Here 

OEM AND DEALER 
QUANTITY DISCOUNTS AVAILABLE 

EXCLUSIVE 
FLIP-TOP-CASE™ 
Overcomes Problems 

With PC Case 

Mounts Standard 
.------.,-----==--__, Half or Full Height 

Floppy Disk 
or Hard Disk Drives 

ONLY 

IRugged Heavy Gauge Steel Construction I s9995 
--------------------.::=;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:,..___________-' 

!ADVANCED KEYBOARD! 
COMPLETE 

FEATURES: • Horizontal Return Key 
• Caps Lock and 

Full PC Compatibility Num. Lock Indicators 
• Enter Key for Numeric Keypad 

Fully Assembled and Tested with One Year 
Limited Warranty 

ONLY 

s149e5 

*IBM and IBM PC are trademarks of International Business Machines © 1984 Display Telecommunications Corporation 
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•FULL IBM PC-XT* COMPATIBILITY! THOUSANDS 
SOLD 

WORLD WIDE! 
• FULL MEGA-BYTE RAM CAPACITY 

ON MOTHERBOARD! 
DEALERS AND OEM MANUFACTURERS 
QUANTITY DISCOUNTS AVAILABLE 

Eight Compatible 
1/0 Interface 
Connectors 
(Full PC compatible) 
(compatible with all 
IBM-PC" plug-in cards) 

Special J1 
Interface 
(Allows horizontal mount· 
ing of compatib le expan· 
sion cards for easy bus 
expansion and custom 
conliguring) (Board has 
62 pin gold plated compat· 
ible connector) 

Extended ROM 
Capability 
(Runs all compatible PC 
ROMS) (Jumper program· 
mable to accommodate all 
popular BK, 16K, 32K and 
64K ROM chips and NEW 
EE ROMS! VPP power pin 
available fo r EP ROM 
burning!) (External 
VPP voltage required) 

Full Mega-Byte Ram Capacity! 
On board! 
(With parity) 
o 256K Bytes using 64K chips 
o 1 Mega Bytes using 256K chips 

0 MEGA-BOARD" - XT 
0 BARE BOARD KIT . . . .. $ 99.95 
0 ASSEMBLED AND TESTED 

SOCKET KIT . . . ...... . . . . .. $199.95 
(LESS IC'S)(FULLY SOCKETED)

0 ASSEMBLED AND TESTED 
COMPLETE ....... ..... . .. $499.95 
(INCLUDES USERS MANUAL 
AND MEGA-BIOS ROM) 

0 USERS MANUAL WITH THEORY OF 
OPERATION,SCHEMATICS,BLOCK 
DIAGRAM, APPLICATION 
NOTES ...... . ...... $ 19.95 

0 MEGA-BIOS" ROM (2764) FULLY XT 
COMPATIBLE, MS-DOS, 
PC DOS . . . . . . . . . . .... $ 29.95 

0 HARD TO GET PARTS . . . . . . • . . . . . CALL 

Power Connector 
t---~(Full IBM' pinout 

compatible) 

~-----18088 Processor 
(Same as PC) 

8087 Numeric 
Processor 
(Same as PC) 

Peripheral 
~="!!!~----1 Support Ci rcuits 

(Same as PC) 

Configuration 
Switches 
(Same as PC) 

Speaker/Audio 
Port 
(Same as PC) 

Wire Wrap Area 
To facilitate special custom 
applications! 

$9995 
Mega-Board™Evaluation Board Kit! 

------~ (Blank board with full assembly---y instructions and parts list.) 

Evaluation Includes highest quality PC board 
Board Kit with gold plating, silk screen, 

solder mask
._____ 

FREE! Displaytel™ 
Exclusive. 
Our Commitment to 
Microcomputer 
Education! 

FREE Intel 8088 
Data Book with each 
Mega-Board™ Order! 

Board Size 10.5 inch x 13.5 inch 

*IBM and IBM PC are trademarks of International Business Machines © 1984 Display Telecommunications Corporation 
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1. S11!!11 111I CRS232to• 
fl)r.Jllf! I 
(Centronics) 

2. Prompt Deliveries 
3. Nationally Adver· 

tised Products 
4. Broad Product 

Line 
5. o ..er 30,000 Units 

7. F.C.G. Approved 
Units 

8. Manual and 
Automat ic Uni!s 

9. Highest Oualily 
PC Board Swi1Ch 
Technology 

10. Buy Ol recl From 
Gil\ronix, or F1om 

SL-MICRO 

STATISTICAL LANGUAGE 

for MICROCOMPUTERS 

features 
FREQUENCIES FULL LABELING 
CROSSTABS TRA!IJSFORMATIONS 

PEARSON CORR • DATA EDITOR 
REGRESSION CONDESCRIPTIVE 

• ANOVA • BREAKDOWN 
~ new 

Only $ 2 50. Manual $ 15 

Available for IBM PC. CP /M, 


MS-DOS or CP!M -86. 


QSC BOX 23056 

LANSING, Ml 48909 


PHONE (517) 641-4428 


Inquiry 29.5 

GILTRONIX SWITCHES ARE 
THE BEST CHOICE. 

Sold to Date Any AulhorizedPRINTER/
6. Sales and Dis ttibutorMODEM 


Technical 

Suppof! 


Manual Units-2 to 6 Ports 

Automatic Units-3 to 15 Ports 


~Pl';' • I j re~••lt1r<l!!.C"""' ~ ~•Awle eoml)ule< Joe 
1 11'nl j ""'111"fll ~~ -_,,,_...._,, 1i1 a-..~r.1111 

~~ ..-~'\•G"lf • 3780 Fabian W ay...1....!. I ron1x Pelo Aile CA 94303V""J r <l 1 ~ 1 4Cl3 1300 

ORDER HOT LINE 1 800 531 1300 (Outside of California) 

Inquiry 149 · 

UNLIMITED 

PERIPHERALS 


·Disk Trays 
Amaray Medja Mate 5 S12 
Ring ~1ng Data Defender w/Lock 16 

Joysticks 
Hayes Mach II 33 
Hayes Mach Ill 41 
Hayes Paddles 30 
W1co Boss II 
W1co Ong1nal Bat Handlt' 17 

Ribbons 
Prowrner/!magewnter 

Okrdaca 82/Gem1n1 lOx/ISx 

MXIFX 80 

..JO" Colors Avai!ablel Add 30% 


RAM 64K 
150 nano sec~ser of 9 35 

Accessories 
Hayes Smarcmodem J200 440 
Astar RF Modulator /AppJel!BM) 25 
Astar Fan w/surge protection 29 

Brooks Surge Scopper VCN 4-6 S25 

SOFTWARE TOOll 

25201 L;1 Paz. Laguna Hills. CA 92653 


MASTERCARD/VISA ACCEPTED 

fCALIFJ 1-800-982-5800 


(OUTSIDE CALIFJ 1-800-633-4787 


STD BUS 64K SINGLE BOARD 

COMPUTER/CONTROLLER 


FEATURES 
0 BOB5A CPU •Interfaces to CP/M 
•64K Dynamic RAM Computers for 
•4K Monilor EPROM Progran1 Development 
with Disassembler •Automatic Baud Rate 

•2S6 Byte Static RAM •j Interrupts 
•Parallel & Serial 1/0 •14 Bit Prog Counter/ 
-2 8/Bit Prog Paris Timer 
-1 6/Bit Prag Port •Memell Line for 
-RS232 Serial Port Memory Ellpansion to 
•6.144 MHz Crystal IOOK 

STOCK. $295 Assembled & Tested, 
Single Quantily Visa, M.C., Amex & COD. 
Add Sl.00 S & H. 
STD Mother Card & Card Cage, STD Dual Channel 
Serial Card/Protocol Converter & other Product Lines. 

Custom Designs & Development 

Our Specialty. 


SYNALTA SYSTEMS 
31-14 Broadway Astoria, NY///(}(, 

718172U7(]() 

lnguiry· 340 

take the drudgery out of program-ming! 
Your IBM PC w/128K, DOS 2.0, one disk driv~ and 
our Program: 

Wiii cross reference and/or print Source 
Code 

Wiii 	 flag duplicate data names and invalid 
references. 

Will 	 allow more than 1400 data names and 
11,000 references 

Wiii 	 process all versions of Cobol 

Wiii 	 be "personal ized" w ith your name on 
the report heading . 

Invest $25°0 in your future 
Send check or money order to: 

Meta System Inc. of Alaska 
2806 Iris Drive ' 

. Anchorage, Alaska 99503 
Phone 907-243-8619 

Inquiry 407 

*IBM® Compatible 

~~peunejl0
E-PROMS - Cal li Lowest Prices Anywhere 

*4164-150/200 399 
2764-250 ' ' ' ' ' ' ' ' ' ' . ' 575 
6116-LP3 ...... . . . .... 499 
256K . . . . . . . . . . . . . . . 2650 
TTL &HCT Parts - now avail Call 
8087-3-6 ' ' . ' ' ' ' ' . ' ' ' 8900 

*TM-100-2 ..... . .... 16995 
*Teac Half-Heights ..... 16495 
*MPI DSDD .......... 13995 
Excess Inventories Wanted 

Md $3.95 shipping to all orders· Prices subjecl to 
change· PO.'son approval • C.0.0. OK· /\II rew. no 

surplus, no seconds, QUANTITY DISCOUNTS. 

4920 Cypress SI., Ste. 100, Tampa, FL 33607 


In FL and for info, call 813-875-0299 

FOR ORDERS ONLY, 800-237-8910 
mir.,.. 1 TELEX 330690 

You Love Your Wor 
Keep It Fun 

Let our fast stand alone 

3IVI 
diskettes 

51A" 
Specify soft, 
10 or 16 sector Mlnimum Order 20 

Single sided 

double density 
 1.49ea 
Double sided 
double density 1.99ea 
Certified Check - Money Order- Personal Check. Allow up 
to 2 weeks for personal checks to clea1: Add $.3.00 per 100 
or part to eachorder for U.P.S. shipping charges. 
NJ Residents add 6% sales tax. 

a4m 
£;,><r-HANGE:=, INC 

178 Route 206 South, P.O. Box 993 

Department C 


Somerville, N.J. 06676 • (201) 874-5050 


Inquiry 98 

BUILD YOUR IDEAS 

WITH TUTSIM1..41~
™ 
D es ign a real syslem 
model by simulation ! 
TUTSIM allows you the 
power to model, con 
duct experiments. eva l 
uale slralegies and 
much more. 
TUTSIM models: 

• 	 Con lrol and 

Servo Syslems 


• 	 Robolics 
• Fluid Dynamics 
• 	 Batch Chemica l Processes 
• Biologica l Processes 
• Thermodynamics 

Write o r cal l for more inforrnalion. 
For 1he IBM PC's and other micros. 
Short form S29.9S 

• ~~~nn@cQI fi 
200 Califurni,1 Ave.. #214 
Palo Alto. CA 94 30b 
!41 SI .125-4800 

lnqu1i-y·J88. 

FREE SOFTWARE 
I• 

RENT THE PUBLIC DOMAIN! 

User Group Software i~n't copyrighted, so i10 fees 
to pay! .lOOO's of CP/M and IBM software 
programs in .COM and source code to copy 
yourself! Games, business. utilities! All FREE! 

CP/M USERS GROUP LIBRARY 

Volumes 1-92, 46 disks rental-$45 


SIG/M USERS GROUP LIBRARY 

Volumes 1-90, 46 disks rental-$45 


Volumes 91-172, 40 disks rental-$45 

SPECiALI Rent all S/GIM volumes for $85 

MOST FORMATS AVAILABLE! SPECIFY. 

IBM PC-SIG (PC-DOSI LIBRARY 

Volumes 1- 135, 5!4'' disks $135 


Public Domain User Group Catalog Disk $5 pp. 
ICP/M onlyl (payment in advance, please) 
Rental is for 7 days after receipt , 3 days grace to 
return. Use credit card, no disk deposit. 
Shipping, handling & insUranc'e- $7.50 per library. 

16191 9't1-0925 information, 

(619) 727-1015 anytime order machine 


Have ·your credit card rcadv l 


Public Domain Software Center 
I~ 1533 Avohill Dr. ... 
~ Vista, CA 92063 lliiiilll 

-	 IAM Ex.I 

Inquiry 358 	 Inquiry 273 

II 



. . 
, · . 

JDR MICRODEVICES . · 
HAS JUST SLASHED PRICES 

OF OVER 100 ITEMS 
Dear Gene, Dears·IrI had just began writing another Thank' 

the f. You a dletter of thanks to all the guys 	 1ne n y
VVas i service our co n a h You rnpaat JDR for coming through again. 	 Other corn Urry du afforded ny for 

fill rny or Panies h e to the f rne. IOne of the parts I had ordered fast b der. Not ad not b act that 
• ut it on/y eenwouldn't fit on the particular substitut· a/so inc/ VVas you ab/e to 

PC board I was building, so I received1ons Part Uded a sp:~ervice 
Condit · on ti . All of th c1a/ no-

returned it ... / received a frorn n · VVill b and 1- Parts /ion I rne e 
ovv e . n pAg . on. using erfectnon-stock replacement which fit ain Th 	 Your 

Mark p _ank y 0 Partsthe bill exactly within a week, . Lill U, 
no charge. That's what I call 

customer support! 
As a JDR customer for several 

years now, I've seen the growth 

you've gone through .. . I only 

ask that as you grow, you don 't . . 

entirely lose the concern over 

the individual customer, as many .-. - .. • • • 
•• •• 

large companies do. You have my 

fullest support and recommendation; 

keep it up. 

• .. .-. 
• 
• 

• • 
• • 

• 

. . -. 

Brett D'Ambrosia • 

Cornell University 

Ithaca N. Y. 

AND CONTINUES TO OFFER 

SERVICE WORTHY OF COMMENT 


:ih;JP.!!co~!~~~~28

800'."538-5000 • 800-662-6279 (CA)• (408) 995-5430 

FAX (408) 275-8415 •Telex 171-110 
'Sl Copyright 1984 JDR Mlcrodevlces 
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2101 256x4 (450nsl 1.95 1702 256x8 
32.768 KHz 1.95 OSCILLATORS(1u s ) 4 .50 1 .0MHz 3 .95 

5101 256x4 (450ns)!cmos) 3.95 2708 1024x8 (450nsl 3.95 1.8432 3.95 
2102·1 1024x4 (450ns) .89 2758 1024x8 (450ns)(5VJ 5.95 2.0 2.95 1 .0MHz 7.95 8.0 
2102l·4 1024x1 (450ns ){LPJ .99 2716-6 2048x8 (650ns) 2 .95 2 .097152 2 .95 1 .8432 7 .95 10.0 
2102l·2 1024x1 (250nsl(LPJ 1.45 2716 2048x8 (450ns )(5V) 3 .95 2.4576 2.95 2.0 7 .95 12.0 
2125 1024x1 (45ns) 2.95 2716-1 2048x8 (350ns)(5V) 4.95 3 .2768 2.95 2.4576 7 .95 15.0 
2111 256x4 (450ns) 2 .49 TMS2516 2048x8 (450ns)(5VJ 4.95 3.579545 2 .95 2.5 7 .95 16.0 
2111l 256x4 (450nst(LP) 2.95 TMS2716 2048x8 (450ns) 7 .95 4.0 2.95 4.0 7.95 18.432 
2112 256x4 (450ns ) 2.99 TMS2532 4096x8 (450ns)(5V) 4 .95 4.032 2.95 5 .0688 7.95 20.0 
2114 1024x4 (450ns) 8 19 .95 2732 4096x8 (450ns)(5V) 4.95 5 .0 2.95 6 .0 7.95 24.0 
2114· 25 1024x4 (250ns) 8 / 10.95 2732A-4 4096x8 (450ns)(5V)(21 V PGM) 4 .95 5.0688 2 .95 6 .144 7.95 
2114L-4 1024x4 (450ns)ILP) 8 / 12.95 2732A-35 4096x8 (350ns)(5V)(21V PGM) 4.95 5 .185 2.95
2114L-3 1024x4 (300nsHLP) 8 / 13 .45 2732A 4096x8 (250ns)(5V)(21 V PGM) 6 .95 5 .7143 2.95 

~ 
2114L-2 1024x4 (200ns)(LP) 8 1 13.95 2732A-2 4096x8 (200ns)f5V)(21 V PGM) 10.95 6.0 2 .95 
2114l-15 1024x4 (150nsl(LP) 8 / 19.95 2764 8192x8 (450ns)l5V) 5.95 6 .144 2 .95 
TC5514 1024x4 (650ns )(cmos) 4 .95 2764-250 8192x8 (250ns)l5V) 6.95 6 .5536 2 .95 
2141 4096x1 (200ns) 2 .95 2764-200 8192x8 (200ns)(5V) 11 .95 8 .0 2 .95 
2147 4096x1 (55ns) 4.95 TMS2564 8192x8 (450ns )(5V) 10.95 10.0 2.~5 
2148 1024x4 !]Ons) 4.95 MCM68764 8192x8 (450ns)(5VJ(24 pin ) 24.95 10.738635 2.95
TMS4044-4 4096x1 (450ns) 3 .49 MCM68766 8192x8 (350nst(5VH24 pin) 42.95 14 .31818 2.95 
TMS4044-3 4096x1 (300ns) 3.99 27128-45 16384x8 (450ns )(5V) 16.95 15.0 2.95 
TMS4044-2 4096x1 (200ns ) 4 .49 27128-30 16384x8 (300ns)f5VI 18.95 16.0 2 .95 
TMS40l44·2 4096x1 (200ns )(LP) 4.95 27128 16384x8 (250ns )(5VJ 19 .95 17.430 2 .95
UP0410 4096x1 (100ns ) 3.95 5Vc:: Singlc 5 Volt Supply 21V PGM=Program at 21 Volts 18.0 2.95 74LSOOMl(411 8 1024)(8 (250ns) 9 .95 18.432 2.95
TMM2016-200 2048 )(8 (200ns ) 4.15 20.0 2 .95 74LSOO .24 74LS189 8 .95 
TMM2016-150 2048x8 (150ns ) 4 .95 22.1184 2 .95 74LS01 .25 74LS190 .89 
TMM2016-100 2048x8 (100ns) 6 .15 ****HIGH TECH**** 24.0 2 .95 74LS02 .25 74LS191 .89 
HM6116-4 2048x8 (200ns )(c m o s) 4 .75 32.0 2 .95 74LS03 .25 74LS192 .79 
HM6116-3 2048x8 (150ns )fcmos) 4 .95 

NECµPD7220 $39.95 
74LS04 .24 74LS193 .79 

HM6116-2 2048x8 (120ns)(c m os) 6 .95 74LS05 .25 74LS194 .69 
HM6116LP·4 2048x8 (200ns l(cmos)(LP) 4 .95 74LS08 .28 74LS195 .69 
HM6116LP·3 2048x8 (150ns)(c mos)(LP) 5.95 GRAPHICS DISPLAY CONTROLLER 74LS09 .29 74LS196 .79 
HM6116LP-2 2048x8 (120ns )(c m o s)(LP) 8 .95 GENERATORS 74LS10 .25 74LS197 .79 
TC5516 2048x8 (250ns)lcmos) 9 .95 *FOUR MEGABIT BIT-MAPPED DISPLAY MEMORY BIT RATE 74LS11 .35 74LS221 .89 
TMS4016 2048x8 (200ns) 6.95 * ORA WS LINES, ARCS. CIRCLES & RECTANGLES AT 74LS12 .35 74LS240 .95 
Z-6132 4096x8 (300ns)(Ostat) 34.95 1.2 MILLION PIXELS PER SECOND MC14411 11.95 74LS13 .45 74LS241 .99 
HM6264P· 15 8192x8 (150ns)(cmos) 24.95 * ZOOM, PAN, WINDOWING, AND LIGHT PEN BR1941 11 .95 74LS14 .59 74LS242 .99 
HM6264LP-15 8192x8 (150ns)(c mos )(LP) 27.95 CAPABILITIES 4702 12 .95 74LS15 .35 74LS243 .99 
HM6264LP-12 8192x8 (120ns)(cmos)flP) 29.95 

* OMA TRANSFER WITH 8257 OR 8237 
COM5016 16.95 74LS20 .25 74LS244 1.29 

LP=low pow er Ostat=Ouasi-Static COM8116 10.95 74LS21 .29 74LS245 1.49 

DYNAMIC RAMS 
* UP TO 1024 x 1024 PIXEL GRAPHICS OR 256 x 100 MM5307 10.95 74LS22 .25 74LS247 .75 

CHARACTERS FUNCTION 74LS26 .29 74LS248 .99 
TMS4027 4096x1 (250ns) 1.99 ****SPOTLIGHT**** 

74LS27 .29 74LS249 .99 
2107 4096x1 (200ns) 1 .95 74LS28 .35 74LS251 .59 
MM528 0 4096x1 (300ns ) 1 .95 74LS30 .25 74LS253 .59 
TMS4050 4096x1 (300ns ) 1.95 74LS32 .29 74LS257 ..59 

UPD411 4096x1 (300ns ) 1 .95 74LS33 .55 74LS258 .59 
TMS4060 4096x1 (300ns ) 1 .95 74LS37 .35 74LS259 2.75 
Ml<4108 8192x1 (200ns) .49 74LS38 .35 74LS260 .59 
MM5298 8192x1 (250ns) .49 74LS40 .25 74LS261 2.25 
4116-300 16384x1 (300ns) 8 16 .95 74LS42 .49 74LS266 .55 
4116-250 16384x1 (250ns) 8 / 6 .95 74LS47 .75 74LS273 1.49 
4116-200 16384x1 (200ns ) 8 18.95 74LS48 .75 74LS275 3.35 
4116-150 16384x1 (150ns) 8 1 10.95 74LS49 .75 74LS279 .49 
4116-120 16384x1 (120ns) 8 112.95 74LS51 .25 74LS280 1.98 
2118 16384x1 (150ns)(5v) 4.95 74LS54 .29 74LS283 .69 
Ml(4332 32768x1 {200ns) 9.95 74LS55 .29 74LS290 .89 
4164-200 65536x1 (200ns)(5v) 9 139.95 74LS63 1.25 74LS293 .89 
4164-150 65536x1 (150ns)(5v) 9 / 44.95 74LS73 .39 74LS295 .99 
4164-120 65536x1 (120ns)(5v) 8.95 74LS74 .35 74LS298 .89 
MCM6665 65536x1 (200ns)(5v) 6 .95 7 4LS75 .39 74LS299 1 .75 
TMS4164-20 65536x1 (200ns)(5V) 6 .95 74LS76 .39 74LS322 5.95 
TMS4164-15 65536x1 (150ns )(5v) 7 .95 74LS78 .49 74LS323 3.50 
4164·AEFRESH 65536x1 (150nsJ(5VJ(REFRESH) 8 .95 74LS83 .60 74LS324 1 .75 
TMS4416-20 16384x4 (200ns )(5V) 8 .95 74LS85 .69 74LSJ48 2 .50 
TMS4416-15 16384x4 (150ns )(5v) 9 .95 74LS86 .39 74LS352 1.29 
41256-200 262144x1 {200ns)(5v) 29.95 74LS90 .55 74LS353 1 .29 
41256-150 262144x1 {150ns )(5v) 31.95 74LS91 .89 74LS363 1.35 

5 vc::Single 5 Volt Supply REFRESH =Pin 1 Refresh 74LS92 .55 74LS364 1 .95 
74LS93 .55 74LS365 .49 
74LS95 .75 74LS366 .49 
74LS96 .89 74LS367 .45 

Z-80 6500 1771 15.95 
74LS107 .39 74LS368 .45 
74LS109 .39 74LS373 1.39 

2_5 MHz 1_0 MHz 68000-8 8031 29.95 8202 24.95 1791 23.95 74LS112 .39 74LS374 1. 39 
6800 8035 5.95 8203 39.95 1793 23.95 74LS113 .39 74LS375 .95 

2.49 6502 4.95 6802 8039 5.95 8205 3 .50 1795 23.95 74LS114 .39 74LS377 1 .39 
2.95 65C02(CMOS) 12.95 6803 INS-8060 17.95 8212 1.80 1797 23.95 74LS122 .45 74LS378 1 .18 
7 .95 6504 6.95 6808 INS -8073 49.95 8214 3 .85 2791 39.95 74LS123 .79 74LS379 1.35 
8.95 6505 8 .95 6809E 8080 3.95 8216 1.75 2793 39.95 74LS124 2 .90 74LS385 3.90 
2.95 6507 9.95 6809 8085 4 .95 8224 2.25 2795 39.95 74LS125 .49 74LS386 .45 
9.95 6520 2 .95 6810 2.95 8085A-2 11.95 8226 1.80 2797 39.95 74LS126 .49 74LS390 1. 19 
9.95 6522 5.49 6820 4 .35 8086 24.95 8228 3.49 6843 34.95 74LS132 .59 74LS393 1.19 
9.95 6532 9.95 6821 2 .95 8087 175.00 8237 13.95 8272 19.95 74LS133 .59 74LS395 1.19 
9.95 6545 9.95 6828 14 .95 8088 19.95 8237-5 15 .95 UP0765 19.95 74LS136 .39 74LS396 1 .89 

6551 9.95 6840 12 .95 8089 69.95 8238 4 .49 MB8876 29.95 74LS137 .99 74LS399 1 .49 

4.0 MHz 6843 34 .95 8155 6 .95 8243 4.45 MB8877 34.95 74LS138 .55 74LS424 3.95 
2.0 MHz 6844 25.95 8155-2 7 .95 8250 10.95 1691 7.95 74LS139 .55 74LS447 .95 

6845 12 .95 8156 6.95 8251 3 .95 2143 7 .95 74LS145 1 .20 74LS490 1 .95
650 2A 5.95 6847 1 1.95 8185 29.95 8251A 4.49 74LS147 2.49 74LS540 1.95
6520A 5 .95 6850 3 .25 8185· 2 39.95 8 253 6.95 74LS148 1 .35 74LS541 1.95
6 522A 9.95 6852 5 .7 5 8741 29.95 8253-5 7.95 74LS151 .55 74LS624 3.99
6532A 11 .95 6860 7 .95 8748 24.95 82 55 4 .49 74LS153 .55 74LS640 2.20
654 5A 12.95 6 8 75 6 .95 8749 39.95 8255-5 5.25 74LS154 1.90 74LS645 2.20
G551 A 11.95 6880 2.25 8755 24.95 8257 7 .95 74LS155 .69 74LS668 1.69 

3.0 MHz 
6883 22.95 8257-5 8.95 74LS156 .69 74LS669 1.89 
68047 24 .9 5 8259 6.90 74LS157 .65 74LS670 1.49 

8 .95 68488 19.95 8259-5 7 .50 74LS158 .59 74LS67414 .95 
8271 79.95 74LS160 .69 74LS682 3.20 

680 0=1 MHz 8272 19.95 74LS161 .65 74LS683 3.20 

UARTS UP07201 8274 39.95 74LS162 .69 74LS684 3.20 
68000 10 .95 TMS99531 8275 29.95 74LS163 .65 74LS685 3.20 
68802 11 .95 TMS99532 8279 6 .95 CLOCI< 74LS164 .69 74LS688 2.40 
68Bo9E 11.95 ULN2003 8279-5 7 .95 74LS165 .95 74LS689 3 .20 
68809 11.95 3242 8282 6 .50 CIRCUTS 74LS166 1.95 81LS95 1 .49 
688 10 5 .95 3341 8283 6.50 74LS168 1 .75 81 LS96 1.49 
6862 1 5.95 MC3470 8284 5.50 74LS169 1.75 25LS2518 4 .13 
68840 19.95 MC3480 8286 6.50 74LS170 1.49 25LS2521 2 .80 
68 8 4 5 19.95 11C90 8287 6 .50 74LS173 .69 25LS2538 3.74 
68650 5 .95 95H90 8288 14 .95 74LS174 .55 25LS25692.80 

8289 49 .95 74LS175 .55 26LS31 2 .19 
8292 14 .95 74LS181 2.15 26LS32 2.19 
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74SOO .32 74S135 .89 745244 2 .20 4000 .29 4532 1.95 A new family o f high speed CMOS logic featuring
74502 .3S 745138 .8S 74S251 .9S 4001 .2S 4538 1 .95 the speed o flo w power Schottky (Bns typicalgate prop · 
74S03 .3S 74S139 .8S 74S253 .9S 4002 .2S 4539 1.95 agation delay), combined with the advantages of CMOS: T0-220 CASE PACKAGE
74504 .3S 745140 .SS 745257 .9S 4006 .89 4541 2.64 ve1y low power consumption. superior noise immunity, 7805T .7S 7905T74505 .3S 745151 .9S 745258 .9S 4007 .29 4543 1.19 and irnproved output drive 7808T .7S 7908T74508 .3S 745153 .9S 745260 .79 4008 .9S 4553 5.79 74HCOO 7812T .7S 7912T74509 .40 745157 .9S 745273 2.45 4009 .39 4555 .9S 7815T .7S 7915T74510 .3S 745158 .9S 745274 19 .95 4010 .45 4556 .9S 74HC: Operate at CMOS logic le vels and are ideal 7824T .7S 7924T74511 .3S 745161 1.95 745275 19.95 4011 .2S 4558 2 .45 for new. all ·CMOS designs. 

T0-3 CASE PACKAGE74515 .3S 745162 1.95 745280 1.95 4012 .2S 4560 4.25 74HCOO .S9 74HC175 .99 
74520 .3S 74S163 1.95 74S283 3.29 4013 .38 4569 3.49 74HC02 .S9 74HC193 1.25 7805K 1.39 7905K 1 .4974522 .3S 745168 3.95 745287 1.90 4014 .79 4581 1.9S 74HC04 .S9 74HC194 1.04 7812K 1.39 7912K 1.4974530 .3S 745169 3 .9S 745288 1.90 4015 .39 4582 1.95 74HC08 .S9 74HC195 1.09 7815K 1.39 7915K 1.4974532 .40 745174 .9S 745289 6.98 4016 .39 4584 .7S 74HC10 .S9 74HC238 1.35 7824K 1.39 7924K 1.4974537 .88 745175 .9S 745299 7.35 4017 .69 4585 .7S 74HC11 .S9 74HC240 1.89 

T0-92 CASE PACKAGE74538 .8S 745180 11 .95 745301 6.9S 4018 .79 45151 12.95 74HC14 .79 74HC241 1.89 
74540 .3S 745181 3 .95 745373 2.45 4019 .39 4702 12.95 74HC20 .S9 74HC242 1.8 9 78L05 .69 79L05
74S51 .3S 745182 2 .95 745374 2.45 4020 .7S 4724 1.50 74HC27 .S9 74HC243 1.89 78L 12 .69 79L 12
74564 .40 745185 16.95 745381 7.95 4021 .79 74COO .3S 74HC30 .S9 74HC244 1.89 78L 15 .69 79L 15
74S65 .40 745188 1.95 745387 1.9S 4022 .79 74C02 .3S 74HC32 .69 74HC245 1.89 OTHER VOLTAGE REGS74S74 .so 745189 6.9S 745399 2.95 4023 .29 74C04 .3S 74HC51 .S9 74HC251 .89 
74585 1.99 745194 1.49 745412 2.98 4024 .6S 74C08 .3S 74HC74 .7S 74HC257 .8S 78MOSC Svolt 'hamp T0·220 
74586 .so 745195 1.49 745470 6.9S 4025 .29 74C10 .3S 74HC75 .8S 74HC259 1.39 LM323K Svoh Jamp T0-3 
745112 .so 745196 1.49 745471 4.95 4026 1 .65 74C14 .S9 74HC85 1.JS 74HC273 1 .89 LM338K Adj. Samp T0-3 
745113 .so 745197 1.49 745472 4.95 4027 .4S 74C20 .3S 74HC86 .69 74HC299 4 .99 78H05K Svolt Samp T0-3 
745114 .SS 745201 6.9S 745474 4.95 4028 .69 74C30 .3S 74HC93 1.19 74HC367 .99 78H12K 12volt5amp T0-3 
745124 2.75 745225 7.95 745570 2.9S 4029 .79 74C32 .39 74HC125 1.19 74HC373 2.29 78P05K 5volt 10amp T0-3 
745132 1.24 745226 3 .99 745571 2.95 4030 .39 74C42 1.29 74HC132 1.19 74HC374 2.29 UA78540 FAIRCHILD DIP 
74S133 .4S 74S240 2.20 745573 9.9S 4034 1.95 74C48 1.99 74HC138 .99 74HC393 1.39 
745134 .so 745241 2.20 875181 16.2S 4035 .8S 74C73 .6S 74HC139 .99 74HC4017 1 .99 

875185 16.9S 4040 .7S 74C74 .6S 74HC151 .89 74HC4020 1.39 
LINEAR4041 .7S 74C76 .80 74HC153 .89 74HC4024 1.59 

4042 .69 74C83 1.95 74HC154 2.49 74HC4040 1.39 LM301 .34 LM567 .89 
4043 .8S 74C85 1 .9S 74HC157 .89 74HC4049 .89 LM301H .79 NE570 3.9S

7400 4044 .79 74C86 .39 74HC161 1.15 74HC4050 .89 LM307 .4S NE571 2.9S 
4046 .8S 74C89 4.50 74HC164 1.2S 74HC4060 1.29 LM308 .69 NE590 2.507400 .19 7483 .so 74172 5.95 4047 .9S 74C90 1.19 74HC166 2.95 74HC4511 2.39 LM308H 1 .15 NE592 .98

7401 .19 7485 .S9 74173 .7S 4048 .69 74C93 1.75 74HC174 .99 74HC4538 2.29 LM309H 1.9!1 LM709 .S97402 .19 7486 .3S 74174 .89 4049 .3S 74C95 .99 74HCTOO LM309K 1.2S LM71J .7S
7403 .19 7489 2.15 74175 .89 4050 .3S 74C150 5.75 LM310 1.75 LM711 .797404 .19 7490 .3S 74176 .89 4051 .79 74C151 2.25 74HCT: Direct. drop-in replacements for LS lTL and LM311 .64 LM723 .497405 .2S 7491 .40 74177 .7S 4052 1 .99 74C154 3.25 can be intermi.l(ed with 74L5 in the same circuit. LM311H .89 LM723H .SS7406 .29 7492 .so 74178 1.15 4053 .79 74C157 1.75 74HCTOO .69 74HCT175 1 .09 LM312H 1.75 LM733 .987407 .29 7493 .3S 74179 1.75 4060 .89 74C160 1.19 74HCT02 .69 74HCT193 1.39 LM317K 3 .9S LM741 .3S7408 .24 7494 .6S 74180 .7S 4066 .39 7 4C161 1.19 74HCT04 .69 74HCT194 1.19 LM317T 1.19 LM741N - 14 .35
7409 .19 7495 .SS 74181 2 .25 4068 .39 74C162 1.19 74HCT08 .69 74HCT195 1.29 LM318 1.49 LM741H .407410 .19 7496 .70 74182 .7S 4069 .29 74C163 1.19 74HCT10 .69 74HCT238 1.49 LM318H 1.59 LM747 .697411 .2S 7497 2.75 74184 2.00 4070 .3S 74C164 1.39 74HCT11 .69 74HCT240 2.19 LM319H 1.90 LM748 .S97412 .30 74100 1.75 74185 2.00 4071 .29 74C165 2 .00 74HCT14 .89 74HCT241 2.19 LM319 1.25 LM1014 1.197413 .3S 74105 1.14 74189 2.99 4072 .29 74C173 .79 74HCT20 .69 74HCT242 2 .19 LM320 see7900 LM1303 1.957414 .49 74107 .30 74190 1.15 4073 .29 74C174 1.19 ·74HCT27 .69 74HCT243 2.19 LM322 1.6S LM1310 1.497416 .2S 74109 .4S 74191 1.15 4075 .29 74C175 1 .19 74HCT30 .69 74HCT244 2.19 LM323K 4.95 MC1330 1.697417 .2S 74110 .4S 74192 .79 4076 .79 74C192 1.49 74HCT32 .79 74HCT245 2.19 LM324 .S9 MC1349 1.897420 .19 74111 .SS 74193 .79 4077 .S9 74C193 1 .49 74HCT51 .69 74HCT251 1.09 LM329 .6S MC1350 1 .197421 .3S 74116 1.55 74194 .8S 4078 .29 74C195 1.39 74HCT74 .8S 74HCT257 .99 LM331 3.95 MC1358 1.69
7422 .3S 74120 1.20 74195 .8S 4081 .29 74C200 5.75 74HCT75 .9S 74HCT259 1.59 LM334 1.19 MC1372 6.957423 .29 74121 .29 74196 .79 4082 .29 74C221 1 .7S 74HCT85 1.49 74HCT273 2.09 LM335 1.40 LM1414 1 .597425 .29 74122 .4S 74197 .7S 4085 .9S 74C244 2.25 74HCT86 .79 74HCT299 5.25 LM336 1.75 LM1458 .S97426 .29 74123 .49 74198 1.3S 4086 .9S 74C373 2.45 74HCT93 1.29 74HCT367 1.09 LM337T 1 .95 LM1488 .697427 .29 74125 .4S 74199 1.35 4093 .49 74C374 2.45 74HCT125 1.29 74HCT373 2.49 LM337K 3.9S LM1489 .697428 .4S 74126 .4S 74221 1.3S 4094 2 .99 74C901 .39 74HCT132 1.29 74HCT374 2.49 LM338K 3.95 LM1496 .8S7430 .19 74128 .SS 74246 1.35 4098 2.49 74C902 .8S 74HCT138 1.15 74HCT393 1.59 LM339 .99 LM1558H 3.107432 .29 74132 .4S 74247 1.25 4099 1.95 74C903 .8S 74HCT139 1.1S 74HCT4017 2.19 LM340 see7800 LM1800 2.377433 .4S 74136 .so 74248 1.85 14409 12.9S 74C905 10.95 74HCT151 1.05 74HCT4020 1.59 LM348 .99 LM1812 8.257437 .29 74141 .6S 74249 1.95 14410 12.9S 74C906 .9S 74HCT153 1.05 74HCT4024 1 .79 LM350K 4.95 LM1830 3.507438 .29 74142 2.95 74251 .7S 14411 11.95 74C907 1.00 74HCT154 2.99 74HCT4040 1 .59 LM350T 4.60 LM1871 5 .497439 .79 74143 4.95 74259 2.25 14412 12 .95 74C908 2.00 74HCT157 .99 74HCT4049 .99 LM358 .69 LM1872 5.497440 .19 74144 2.95 74265 1.3S 14419 7.95 74C909 2.75 74HCT161 1.29 74HCT4050 .99 LM359 1 .79 LM1877 3.527442 .49 74145 .60 74273 1.95 14433 14.95 74C910 9.95 74HCT164 1.39 74HCT4060 1.49 LM376 3.7S LM1889 1.957443 .6S 74147 1.75 74276 1.2S 4502 .9S 74C911 8.95 74HCT166 3 .0S 74HCT4511 2.69 LM377 1.95 LM1896 1.757444 .69 74148 1.20 74278 3.11 4503 .6S 74C912 8.95 74HCT174 1.09 74HCT4538 2.S9 LM378 2.50 ULN2003 1.297445 .69 74150 1.35 74279 .7S 4507 1.25 74C914 1.95 LM379 4.50 XR2206 3.757446 .69 74151 .SS 74283 2.00 4508 1.95 74C915 1.19 LM380 .89 LM2877 2.057447 .69 74152 .6S 74284 3.75 4510 .8S 74C918 2.75 LM380N-8 1.10 LM2878 2.257448 .69 74153 .SS 74285 3.75 4511 .8S 74C920 17.95 

gsPECTRONICS LM381 1.60 LM2900 .8S7450 .19 74154 1.25 74290 .9S 4512 .8S 74C921 15.95 LM382 1.60 LM2901 1.007451 .23 74155 .7S 74293 .7S 4514 1.25 74C922 4.49 

CORPORATION LM383 1.95 MP02907 1.957453 .23 74156 .6S 74298 .8S 4515 1.79 74C923 4 .95 LM384 1.95 LM2917 2.9S7454 .23 74157 .SS 74351 2.2S 4516 1.55 74C925 5.95 LM386 .89 LM3900 .S97460 .23 74159 1.65 74365 .6S 4518 .89 74C926 7.95 EPROM ERASERS LM387 1.40 LM3905 1.257470 .3S 74160 .8S 74366 .6S 4519 .39 74C927 7.95 LM389 1.3S LM3909 .987472 .29 74161 .69 74367 .6S 4520 .79 74C928 7.95 Capacity Intens ity LM390 1.95 LM3911 2.257473 .34 74162 .8S 74368 .6S 4521 4.99 74C929 19.95 Ti mer Chip !uW/Cm1 ) LM392 .69 LM3914 3.957474 .33 74163 .69 74376 2.20 4522 1.25 74C930 4.95 PE·14 9 8,000 583.00 LM393 1.29 LM3915 3.957475 .4S 74164 .8S 74390 1.75 4526 1.25 80C95 .8S PE -14T 9 8.000 5119.00 LM394H 4.60 LM3916 3.957476 .3S 74165 .8S 74393 1.35 4527 1.9S 80C96 .9S PE-24T 12 9,600 5175.00 LM399H S.00 MC4024 3.957480 .S9 74166 1.00 74425 3.15 4528 1.19 80C97 .9S PL-265T 30 9,600 5255.00 NE531 2.95 MC4044 4.507481 1.10 74167 2.96 74426 .8S 4529 2.95 80C98 1.20 PR-125T 2S 17,000 5349.00 NE555 .34 RC4136 1.257482 .9S 74170 1.65 74490 2.55 4531 .9S PR-320T 42 17.000 5595.00 NE556 .6S RC4151 3.95 
NE558 1.SO LM4250 1.75 
NE564 2.9S LM4500 3.2S 

INTERFACE DATAAQC 9000 SOUND LM565 .99 RC4558 .69TRANSISTORS IC LM566 1 .49 LM13600 1.49 
8T26 1.S9 AOCOBOO 1S.SS 9304 .9S CHIPS LM13700 1.452N918 .so 2N3772 1.85 SOCl<ETS 8T28 1.98 AOC0804 3.49 9316 1.00 H=TO·S CAN, K=T0-3, T=T0-220MPS918 .2S 2N3903 .2S 8T9S .89 AOC0809 4.49 9328 1.49 76477 3.9S 

RCA2N2102 .7S 2N3904 .10 
1-99 8T96 .89 AOC0816 14.95 9334 2.50 76488 S.9S 

2N2218 .so 2N3906 .10 100 8197 .89 AOC0817 9 .9S 9368 3.95 76489 8.95 CA3023 2.75 CA30832N2218A .so 2N4122 .2S 8 PIN ST .13 .11 8T98 .89 AOC0831 8 .95 9401 9.9S SSl-263 39.9S CA3039 1.29 CA30862N2219 .so 2N4123 .2S 14 PIN ST .1S .12 OM8131 2.95 OAC0800 4.49 9601 .7S AV3-891012.95 CA3046 1.25 CA30892N2219A .so 2N4249 .2S 16 PIN ST .17 .13 OP8304 2.29 OAC0806 1.95 9602 1.50 AV3-891212.95 CA3059 2.90 CA30962N2222 .2S 2N4304 .7S 18 PIN ST .20 .18 058833 2.25 OAC0808 2.95 9637 2.9S MC3340 1 .49 CA3060 2.90 CA3130PN2222 .10 2N4401 .2S 20 PIN ST .29 .27 058835 1.99 OAC1020 8 .25 96502 1.95 SP1000 39.00 CA3065 1.75 CA3140MPS2369 .2S 2N4402 .2S 22 PIN ST .30 .27 OS8836 .99 OAC1021 7.95 CA3080 1.10 CA31462N2484 .2S 2N4403 .2S 24 PIN ST .30 .27 DS8837 1.6S OAC1022 5.95 CA3081 1.65 CA31602N2905 .so 2N4857 1.00 28 PIN ST .40 .32 058838 1.30 MC1408L6 1.95 OPTO-ISOLATORS CA3082 1.65 CA31832N2907 .2S PN4916 .2S 40 PIN ST .49 .39 MC1408L8 2.95 
TlPN2907 .13 2N5086 .2S 64 PIN ST 4.25CALL INTERSIL 

2N3055 .7 9 PN5129 .2S 
ST=SOLOERT AIL EXAR 4.20 753653055T .69 PN5139 .2S 1.6S 754502N3393 .30 2NS209 .2S 3.25 754512N3414 .2S 2N6028 .3S 8 PIN WW .S9 1.49 754522N3563 .40 2N6043 1.75 14 PIN WW .69 1.49 754532N3565 .40 2N6045 1.75 16 PIN WW .69 1.9S 75454PN3565 .2S MPS-AOS 18 PIN WW .99 1.9S 75491MPS3638 .2S MPS-A06 20 PIN WW 1.09 .98 1.95 75492MPS3640 .2S MPS-A13 22 PIN WW 1.39 1.28 1.25 75493PN3643 .2S MPS-ASS 24 PIN WW 1.49 1.35 1.2S 75494PN3644 .2S MPU-131 28 PIN WW 1.69 1.49 

Bl FETMPS3704 .1S TIP29 40 PIN WW 1.99 1.80 MP53706 .1S TIP31 LFJ47TIP32 
LF35 1 
LF353 
LF35S 
LF356 
LF357 
LF411 
LF412 
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THESE SOCKETS HAVE .so· l OS. JUST A LITTLE 
SHORTER THl\N_T"HANl T E STAl\IDARO 3 LEVEL WIRE 

WRAP-SOCKETS WITli".67'' LEADS. 

HARD TO FIND 

SWIDTICPH ES"SNAPABLE" HEADERS 
Can easily be snapped apart to make 4 POSITION .85 
any size header, all with .1" centers ~ :g~:~:g~ gg1x36 STRAIGHT LEAD .99 

(ASTEC UM1082) 

QUANTITIES LIMITED 

• PRESETTOCHANNEL3 

• USE TO BUILD TV

COMPUTER INTERFACE 

• 15 VOL TOPERATION 

$6.95 

'\~ 

~i ' · 1
/ 1 

AUDIO AF OUT 

GROUND 

EDGECARD 

CONNECTORS 


S-100 ST S-100 3.95 


EMI FILTER CAPACITORS 
• MAJOR MANUFACTURER~ 

TANTALUM 
: ~~~ ti~Tp BELOW / 1 .0µf 15V .40 .47µ1 35V 

6.8 15V .70 1 .0 J5V$4.95 10 15V .80 2.2 35V 
22 15V 1 .35 4.7 35V .85 

LINE CORDS .22 35V .40 10 35V 1 .00 
LC-2 2 CONDUCTOR 6 h .39 
LC-3 3 CONDUCTOR 6 ft .99 DISC 
LC-HP 3 CONDUCTOR WITH STANDARD 10pf 50V .05 560 50V 


FEMALE SOCKET 6 ft 1 .49 
 22 50V .05 660 50V 
LC-CIR CIGARETTE LIGHTER 25 50V .05 820 50V 

PLUG WITH 6 h COILED CORD 2.95 27 50V .05 .001µ1 50V 
33 50V .05 .00 15 50V 

MUFFIN FANS 47 50V .OS .0022 50V 
56 50V .05 .005 50V4.68" SQUARE 14.95 
68 50V .05 .01 50V 
82 50V .05 .02 50V 
100 50V .05 .05 50V 
220 50V .05 .1 12V 

3" SQUARE 14 .95 

RESISTORS 

11~ WATT 5% CARBON FILM 
 MONOLITHIC 
ALL STANDARD VALUES .0 1µ1 50V . 14 .1µ1 50V 

FROM 1 OHM TO 10 MEG OHM .047µ1 50V . 1 5 .47 µ1 50V 
50 PIECES SAME VALUE .025 


100 PIECES SAME VALUE .02 
 ELECTROLYTIC 
RADIAL AXIAL 

1µ1 25V .14 111! 50V 
1000 PIECES SAME VALUE .015 

2.2 35V .15 4.7 16V 
4.7 50V .15 10 16V 

.0 1 µ1 ots~YPASS CAP~oo1 55 00 10 50V . 15 10 50V 

.01 ,. MONOLITHIC 100/ 512.00 47 35V . 18 22 16V 
100 16V . 18 47 50V 
220 35V .20 100 15V: ~ ~ Ztf~~OLITHIC l~g~~~~:gg 

7 POSITION .95 50 PIN ST APPLE 4.95 	 1N751 5.1 VOLT ZENER 1000 16V2x40 STRAIGHT LEAD 2.49 GRADE.258 POSITION .95 44 PIN ST 2.95 	 1N759 12.0 VOLT ZENER 2200 16V2x40 RIGHT ANGLE 2.99 10' POSITION 1 .29' 44·PIN WW 4.95 1N4148 (1N914)SWITCHING 25/ 1.00 44. 0 00Jr~ JOV 3.95 6000 16V 
SHORTING BLOCl<S 1 N4004 400PIV RECTIFIERlllllllllm•••••········· 1N4001 SOPIV 1A ~~; ~ :.25ZZ •••••••••••••••1N5402 200PIV 3ASPACED AT .1" CENTERS LED DISPLAYS36 PIN CENTRONICS 	 .45KBP02 200PIV 1.SA BRID GEIDEAL FOR DISK DRIVES HP5082·7760 CC .43"IOCEN36 RIBBON CABLE MALE 8.95 KBP04 400PIV 1.SA BRIDGE .55 


IOCEN36 F RIBBON CABLE FEMALE 8.95 MDA801 SOPlV 12A BRIDGE 1.39 

OR ANY .1" HEADER MAN·72 CA .3" 

MAN· 74 CC .3"CEN36 SOLDER CUP MALE 7.95 	 MDA980·1 SOPIV 12A BRIDGE 1.95 
MDA980·2 100PIV 12A BRIDGE 2.25 

5 / 1.00 FND-537(359) CC _375 ·· 

VM48 DIP-BRIDGE .35 FND -500(503) CC _5 •· 
FND -507(510) CA .5 " 
TIL -311 4x7 HEX W LOGIC .210··DIP CONNECTORS 

470 25V .30 100 35V 
72 PIN ST 6.95S-100 WW S-1 00 4.95 lli•"'•••lllllllll~lll••••• 2200 16V .60 220 25V 

330 16V~~ ::~ ":f' IBM PC ~:g~ DIODES COMPUTER 550 16V 
.25 

DESCRIPTION ORDER BY CONTACTS 

16 18 20 22 24 28 
HIGH RELIABILITY TOOLED AUGATuST .99 .99 .99 1.69 1.89 1 .89 1.99 2.49ST IC SOCKETS 

HIGH RELIABILITY TOOLED 2 .10 I2.40WW IC SOCKETS AUGATuWW 1.30 1.80 2.50 2 .90 3.15 3.70 

COMPONENT CARRIES 
ICCu .49 .59 .69 .99 .99 .99 .99 1 .09(DIP HEADERS) 

RIBBON CABLE IOPu .95 .95 ... 1 .75 ...
DIP PLUGS (IDC) 

FOROROE NG INSTRUCT ONS EE IOC CONNEC t)RS ELO 

40 

2.99 

5.40 

1.49 

2.95 

D-SUBMINIATURE 
CONTACTSDESCRIPTION ORDER BV 

9 15 25 37 

DBuP 1.19 1.59 1 .90 2.85 
SOLDER CUP 08uS 1.50 1.85 2 .25 3 .90 
RIGHT ANGLE DBuPR 1.65 2 .20 3 .00 4 .83 

PC SOLDER OBuSR 2 .18 3 .03 3 .00 6 .19 
OBoPWW 1.69 2 .56 3 .89 5 .60 

WIRE WRAP DS:iocSW'W 2 .76 4 .27 6 .84 9 .9S 
IDBxxP 2 .95 3 .90 4 .75 6 .9 5 
IDBxxS 3 .25 4 .29 5 .25 7 .9 5 

HODOS HOOO .89 .99 .99 1 .09 

MOUNTING HARDWARE-51 .00 
FOR ORDERING INSTRUCTIONS SEE IDC CONNECTORS BELOW 

. IDC CONNECTORS 

HEAT SINl<S 
T0-220 SCREW ON .35 DIFFUSED LEDS 
T0-220 CllPON .35 1-99 
T0-3 SCREW ON .95 JUMBO RED TP/, .10 
T0-220 INSULATOR 10/ 1.00 JUMBO GREEN T1 3/, . 18 
T0-3 INSULATOR 10/ 1.00 JUMBO YELLOW TP..'4 .18 

MOUNTING HOW TP/4 .10 
SWITCHES MINI RED T1 .10SPOT MINI·TOGGLE ON·ON 1.25 MINI GRE EN Tl .18DPDT MINI·TOGGLE ON· ON 1 .50 MINI YELLOW T1 .18DPDT MINI· TOGGLE ON·OFF-ON 1.75 

SPST MINI-PUSHBUTTON N.O. .39 RECT RED 2x5mm .25 
SPST MINI-PUSHBUTTON N.C. .39 RECT GREEN 2x5mm .30 
BCD OUT 10 POSITION 6 PIN DIP 1.95 RECT YELLOW 2x5mm .30 

TEXTOOL ZERO INSERTION FORCE 
SOCl<ETS AND RECEPTACLES 

50 ~- " ·" · ::~ 
4 .25 108375
5 .25 

E ~EW 
08375 SCREWDRIVER CLAMP 

ECONO ZIF 

1.19 

DB25SA 

CONTACTS 
DESCRIPTION ORDER BY 

26 34 40 so10 20 

1.68 2.20 2.58 3.24SOLDER HEADER IDH xxS .82 1.29 ,_,,1.76 L .;:s1 L.1LRIGHT ANGLE SOLDER HEADER IDHxxSR .85 1.35 
WW HEADER IDHuW 1 .86 2.98 3.84 4.50 5.28 6.63 

4 .22 4.45 4 .80 7 .30RIGHT ANGLE WW HEADER IDH xxWR 2.05 J.28 ....RIB'"lN HEADER SOCKET IDSu .79 .99 .39 
7."" uo ·"' RIBdON HFl\DER IDMxx 5.50 G.25 / .>U H.>U 

RIBBON ELGE •":ARD IDEu 1 .75 2.;i.S 2.65 2 . /~ ~ .HU J .9!> 

ORDERING INSTUC t/ONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED ~xx." OF THE 
"ORDER BY'" PART NUMBER LISTED. EXAMPLE: A 10 PIN RIGHT ANGLE HOLDER STYLE WOULD BE IDH10SR 
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BOTH C ARDS HAVE SILK SCREENED LEGENDS 
AND INCLUDES M OUNTING BRACKET 

WITH t 5V ANO GROUND PLANE ...• 527.95 
AS ABOVE WITH DECODING CIRCUITRY 529.95 

FD-558 •,, , HEIGHT OS / DD 
FD-55F • 11 HEIGHT OS; QUAD 

SHUGART 
SA 400L sw· (40TRACKJ ss ioo 
SA 460 5 1 ~ .. (80TRACKJ OS/ QUAD 

8" DISI< DRIVES 

$139_95 
S200.00 

$199-95 
$1 99.95 

FD100-8 BY SIEMENS. SHUGART 801 EQUIV . 
SS / DD 101 5129.95 ea. S149.95 

f0200-8 BY SIEMENS. SHUGART 851 EQUIV. 
OS / DD 101 518S.00ea. SS195.00 

JFORMAT-2 S49.95 

TEAC FD·55B 

CABINET 111 
• Fits one full height 5 1/4"disk drive 
• Co lor matches Apple 

CABINET 112 S79.00 
• Fits one full h eight 5'N'disk drive 
• Comple te with power supply. switch, 

line cord, fuse and standard power 
connector 

• Please specify Grey or Tan 

CABINET 113 
• Fi ts two h alf h eight 5'/•"disk drives 
• Complete w ith power supply, switch, 

l in&. cord, fuse and standard power 
connectors 

S-100 SUPPORT FOR QUAD DENSITY DRIVES 
FROM TALL TREE SYSTEl'w1S 

TANDON TM100-2 

8" DISK DRIVE CABINETS 
ALSO AVAILABLE-PLEASE CALL 

PLEASE INCLUDE SUFFICIENT 
AMOUNT FOR SHIPPING ON ABOVE ITEMS BARE - NO FOIL PADS •....... . , . 515.15 

HORIZONTAL BUS , • , . , •••• , . .. • 521.80 
PLEASE INCLUDE SUFFICENT AMOUNT FOR SHIPPING ON ABOVE ITEMS 

VERTICALBUS .. . , . , . .. ....... 521.80 
SINGLE FOIL PADS PER HOLE . ..• 522.75 

APPLE 
BARE- NO FOIL PADS ....... . .. • 515.15 
HORIZONTAL BUS ••••.•...• • .•. 522.75 
SINGLE FOIL PADS PER HOLE • , ...• 521.80 
FOR APPLE lie AUX SLOT ......... 530.00 

GENERAL PURPOSE 
22144 PIN EDGE-CARD (.150" SPACING) 

BARE - NO FOIL PADS 4.5" x 6.0" . . . 59.45 
VERTICAL BUS 4.5" x 6.0" ••. , • . • . . 513.95 
SINGLE FOIL PADS 4.5" x 6.0" . . , ... 514.20 
BARE - NO FOIL PADS 4.5" x 9.0" ... . 510.40 
VERTICAL BUS 4 .5" x 9 .0 " ..••.••.• 514.20 
SINGLE FOIL PADS 4.5" x 9.0" • ..... 513.50 

36(12 PIN EDGE-CARD (.1" SPACING) 

BARE  NO FOIL PADS 4.5" x 6.0" .• • . • 59.4S 
VERTICAL BUS 4 .S" x 6 .0" .• .... •• . 513.25 
SINGLE FOIL PADS 4.5" x 6 .0" ••. ... 514.20 
BARE - NO FOIL PADS 4.5" x 9.o·· ••.. 510.40 
VERTICAL BUS 4.5" x 9.0" •••.•.••. 514.20 
SINGLE FOIL PADS 4.S" x 9.0 " •..... 51S. 1S 

SWITCHING 
POWER SUPPLIES 

-< PS-IBM S175.00 
• FOR IBMPC· XTCOMPATIBLE 
• 130 WATTS 

• : ~~ ~ 1~~·-~~~v@~s4A2A 
• ONE YEAR WARRANTY 

PS-A S49.95e •USE TO POWER APPLE TYPE 
SYSTEMS 

• •SV@4A, 112V @ 2.SA 
-SV @ .SA, -12V @ .SA 

• APPLE POWER CONNECTOR 

PS-3 S39.95 
.~1.t>..: AS USED I N APPLE Ill 
;~~'I("?'· • · SV @ 4A. • 12V ~ 2 . 5A 

BARE GLASS BOARDS 
NO EDGE-CARD FINGERS O R FOIL 

EXTENDER 
CARDS 

- • ·SV @ .2SA. · 12V @ .JOA , 
• 15 .5 " ic 4.5" a 2", .884 LOS.

,Je.-~ PS-TDK S59.952.5" x 4.5" 
4.5" x 6 .5" 
4 .5 " JI. 8.5'' 
4.5" x 17.0 " 
8.5" x 17.0 " 

52.40 
54.70 
56.20 

IBM 545.00 
APPLE 545.00 
MULTIBUS 586.00 ~ • · SV @ SA , '12V @l 2A 

511.35 
518.95 

WIRE WRAP WIRE 
PRECUT AND STRIPPED 

Note: 1 inch of insulation is stripped on 
each end. AJ.5'' wire h as only 1.S'' o finsu · 
lat ion. 
LENGTH QUANTITY 

(INCHES) 100 500 1000 

2_5 1.60 4.70 8.20 
3 1.60 4.70 8.20 
3.5 1.65 5.00 8.90 
4 1.75 5.40 9 .60 
4.5 1.80 5.75 10.30 
5 1.85 6.10 11 .00 
5-5 1.90 6 .50 11.75 
6 2 .00 6.85 12.50 
6-5 2.30 7.80 14.30 
7 2.40 8 .20 1S.OS 
7.5 2 .50 8.55 1S.8S 
8 2.60 8 _95 16.60 
8.5 2.65 9.30 17.40 
9 2.70 9 .80 18.15 
9.5 2.80 10.00 18.95 
10 2.90 10.50 19.70 

PRECUT ASSORTMENT 
IN ASSORTED COLORS s2750 

1 OOea: 5.5", 6", 6.5", 7" 
250ea: 2.5", 4.5", 5" 
SOOea: .3". 3 .5" . 4" 

SPOOLS 
54.30 250 feet 57.25 

513.2S 1000 feet 521.95 
Please specify color: 

Blue. Blacl<, Yellow or Red 

GE NICl<EL-CADIUM 
RECHARGABLE BATTERIES 
NI-CAD CHARGER PACl<AGE 

PRICE INCLUDES CHARGER (WALL PLUG), 
BATTERIES. & MODULAR BA1TERY HOLDER 
AAA CELLS QTY. 2 511.71 
AA CELLS QTY. 2 511.71 
C CELLS QTY. 2 513.21 
DCELLS QTY.2 513.21 
9VOLT QTY. 1 513.21 

BATTERIES ONLY 

:~ · 12V @ 2 .8A. -12V @.30A 
• 6 .2·· x ?.4"' x 1.7 ", 1.6 LBS. 

12.6V AC 2 AMP 4.95 
12.6V AC CT 2 AMP S.9S 
12.6VAC CT 4 AMP 7 .9S 
12.6V AC CT 8 AMP 10.95 
25.2VAC CT 2 AMP 7 .95 

PLUG CASE STYLE 
12V AC 2SOma 3.9S 
12V AC SOOma 4.9S 
12V AC 1 AMP 5.95 
12V AC 2 AMP 6.9S 

DC ADAPTER 

MICROCOMPUTER 
HARDWARE 
HANDBOOI< 

FROM ELCOMP S14.95 
OverSOD pages of manufocturer's 
data sheets on the most commonly 
used IC"s 

• TI"l • 74, 74LS & 74F 
•CMOS 
• Voltage regulators 
• Memory- RAM. ROM. EPROM 
• CPU'S - 6800, 6500, Z80. 

8080, 8085 & 8086/ 8 
• MPU Support & lnterfoce. 

6800, 6500, ZBO, 8200, etc. 

20 MHz DUAL TRACE 

-

OSCILLOSCOPE 
FROM 

RAMSEY ELECTRONICS 
UNSURPASSED QUALITY AT AN UNBEATABLE PRICE 

• BAND WIDTH- DC: DC TO 20MHz (· 3db) 
AC: 10Hz TO 20MHz (·3db) 

•SWEEP TIME 2J1SECTO .S SEC/ DIV ON 20 RANGES 
• VERT.IHORZ. DEFLECTION: SmVTO 20V/ DIV ON 20 RANGES 
• COMPLETE MANUAL AND HIGH QUALITY 

• l~~~-.~Np~~~~~~ :l~~~g~~M $399.95 
:~~1°~~i!~fsF~~TEERRATION WITH PROBES 
• 110/ 220 VOLT 50/ 60Hz OPERATION 
• COMPONENT TESTER 
•LP CONSUMPTION - 19 WATTS 
•BUILT IN CALIBRATOR 
• AUTOMATIC OR TRIGGERED TIMEBASE 

01< INDUSTRIES 
EX-1 IC EXTRACTION TOOL 

•ONE PIECE METAL CONSTRUCTION 
•EASILY EXTRACTS 8·24 PIN DEVICES 
• LOWCOST 52.19 

EX-2 IC EXTRACTION TOOL 
• EXTRACTS 24·40 PIN DEVICES 
•HEAVY DUTY METAL CONSTRUCTION 
•GROUND LUGS FOR MOS EXTRACTIONS 
•EASY ONE HAND OPERATION 512.74 

IC INSERTION TOOLS 
INS-1416 for 14·16 pin IC 's 5S.1S 
MOS-1416 for 14 ·16 pin IC's 510.92 
MOS-2428 for 24-28 pin IC's 510.92 
MOS-40 for 40 pin IC's 512.43 
MOS series insertion tools have metal constuction 
and include grounding lug for CMOS applications. 

BW-630 WIRE WRAP GUN 
• BATTERY POWEAED·USES 2 NI-CAD 

C CELLS( NOT INCLUDED} 
• POSITIVE INDEXING 
• ANTI -OVERWRAP DEVICE S41.55 

WSU-30 WIRE WRAP TOOLS 
• WRAPS, STRIPS, AND UNWRAPS 
• WSU-JOM WRAPS AN EXTRA TUAN OF 

INSULATION . 

WSU-30 S8.84/WSU-30M S10-14 

WIRE WRAP TERMINALS 
WWT-1 
WWT-2 
ww-r.J 
wwr-4 
INS-1 

SLOTTED 
SINGLE SIDED 
IC SOCKET 
DOUBLE SIDED 
INSERTION TOOL 

2S / 57.06 
2S / 54.2S 
2S / 57.06 

WIRE DISPENSER 
•WITH 50' ROLL OF WIRE 
•BUILT IN PLUNGER CUTS WIRE 
• BUil TIN STRIPPER STRIPES 1" 
• REFILLABLE 

2S / 2 .80 
SJ.64 

WD-30 S6.50 WD-30TRI S9.50 
Specify Blue. white, With 50' o f each: 

Yellow or Red Red. Blue and White 

SOCl<ET-WRAP LO.™ 
• SLIPS OVER WIRE WRAP PINS 
• IDENTIFIES PIN NUMBERS ON WRAP 

SIDE OF BOARD 
• CAN WRITE ON PLASTIC; SUCH AS IC # 

PINS 

8 
14 
16 
18 
20 
22 
24 
28 
40 

PART# PCK. OF PRICE 

IOWRAP08 10 
IOWRAP 14 10 
IDWAAP 16 10 
IDWRAP 18 5 
IDWAAP20 5 
IDWAAP 22 5 
IOWRAP24 5 
IOWRAP28 S 
IOWAAP 40 5 

1.95 
1 .9S 
1.9 5 
1 .95 
1 .95 
1.95 
1.9 S 
1-95 
1.95 

PLEASE ORDER BY NUMBER OF 
PACKAGES (PCK. OF) 

I 

[ 
l',' 

INS -1416 

MULTIMETER PEN 

AUTO RANGING, POLARITY & DECIMAL! 
•LARGE 31/zDIGITDISPLAY 
•DATA HOLD SWITCH FREEZES READING 
•FAST, AUDIBLE CONTINUITY TEST 
• LOW BATTERY INDICATOR 

• OVERLOAD PROTECTION l ~~!A_~ 
• ONLY 11/1" x 61/4" x 3.4" '7~ 
• DC VOLTS . 1mv -soov ~ratto 
• AC VOLTS 1 mV-SOOV 
• .1 OHM·20 MEG OHMS 
•WEIGHS ONLY 2.3 OUNCES 
•LOW PARTS COUNT·CUSTOM 80 PIN LSI INSURES RELIABILITY 
• INCLUDES MANUAL, BATTERIES, SOFT CASE, 2 PROBE TIPS, 

ANO ALLIGATOR CLIP 
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EPROM PROGRAMMER 
FOR APPLE COMPUTERS 

RP525 $79.95 
•LOW COST 

• OUPLICATE OR BURN ANY 
STANDARD2700SERIES EPROM 

~ -=~SIGMA DESIGNS, INC s259s5 
MAXIMIZER 1s41, 

•MENU DRIVEN SOFTWARE 
INCLUDED-NO ADDITIONAL 
SOFTWARE REQUIRED 

MAXIMIZE YOUR IBM PC OR XTI COMPARE! OPTIONS: 
MAXIMUM FLEXIBILIT Y- All o l lhe mosl asked for sup· 

port fea tures on one card plus SOFTDISK and SPOOL 
software to increase your PC's productivity! 

MAXIMIZER AST 6·PACK + 2nd Serial P0<t 
Maximum Memory 304K/512K' 304K•AUTOMATIC SELECTION FOR 

2716, 2732, 2732A, 2764 & 27128 MAXIMUM PERFORMAN CE PER DOLLAR-Comp are lea· 
lures wi th the best se ll ing mult ifuncl ion card and save! 

RS.:232 Ser ial 2' 1 Ga me Adaptor 
Paralle l Port 1 1 

•LED INDICATORS FOR ACTIVITY MAXIMUM RELIABILIT Y- The MAXIMIZER featu res the 
highest quality 4-LAYER board const ruction, socke ts 
fo r all RAM. and is backed by a fu ll I 

Clock Ca len dar YES YES 128K M axistack 
Game Adaptor Opt1ona1 Optional• HIGH SPEED WRITE ALGORITHM 

• NO EXTERNAL POWER SUPPLY 

APPLE ACCESSORIES 

l;;;:,7~· :~~~2;
* 'h HEIGHT-ALPS MECHANISM 
* 100% APPLE COMPATIBLE 
*FULL 1 VEAR WARRANTY 

~ BAL-500 
~ $169.95 

* TEAC MECHANISM- DIRECT DRIVE 
* 100%APPLECOMPATIBLE-35TRACI< 
* 40 TRACI< WHEN USED WITH 

OPTIONAL CONTROLLER 

MITAC 
AD-1 

$179.95 
* FULL HEIGHT SHUGART 

MECHANISM 
*DIRECT REPLACEMENT FOR APPLE 

DISI< II 

JDR 161< 
RAM CARD 

$39.95 
BARE PC CARD AND INSTUCTIONS s9.9S 

* 2 VEAR WARRANTY 
* EXPAND YOUR 481< APPLE TO 641< 
*USE IN PLACE OF APPLE LANGUAGE 

CARD 

OTHER ACCESSORIES 
BMC BX-80 S249.00 
CONTROLLER CARD $49.95 
V IEWMAX-80 S159.95 
VIEWMAX-80e S129.95 
GRAPHMAX $129.95 
THUNDERCLOCI< $129.95 
l(RAFT JOVSTICI< $39.95 
POWER SUPPLV S49.95 
ZVM-123 GREEN MON $105.00 
BMC AU9191 U COLOR MON $279.00 

O NE YEAR W ARRANTY 
• w1lhophonal 12BKMAXISTACK 
1 second serial Dorl ootional 

DISl<ETTE FILE 
$8.95 IF PURCHASED 

WITH 50 DISKElTES 
OR MORE 

$9.95 /F PURCHASED ALONE 

BY DEALING DIRECT WITH THE 
FACTORY, WE CAN MAl<E THIS 

UNBEATABLE OFFER 

* A TIRACTIVE, SMOl<ED ACRYLIC CASE WITH 
SIX INDEXED DIVIDERS 

* RUGGED, HIGH QUALITY 
CONSTRUCTION 

* HOLDS 70 5%" 
DISl<ETIES, 
WITH ROOM 
TO SPARE 

*NASHUA DISl<ETTES 
5%" SOFT SECTOR 

DOUBLE SIDED, DOUBLE DENSITY 
WITH HUB RINGS 

BULi< PACl<AGED IN FACTORY SEALED BAGS 
OF 50. INCLUDES DISl<ETTE SLEEVES AND 
WRITE PROTECT TABS. IDEAL FOR SCHOOLS, 
CLUBS, AND USERS GROUPS. THIS IS A SPECIAL 
PURCHASE, QUANTITIES ARE LIMITED. 

5 VEAR WARRANTY. 

$1.39ea. $1.49ea. $1.59ea. 
QTY 250 QTY 100 OTY50 

'NASHUA DISKETTES WERE JUDGED TO HAVE THE HIGHEST 
POLISH AND RECORDED AMPLITUDE OF ANY DISKETTES TESTED. 

(SEE "COMPARING FLOPPY DISKS': BYTE9184) 

DISI< DRIVES FOR YOUR IBM 
MPI 52B 

(same as Tandon) 

WANT TO ADD 
AN INTERNAL 

HARD DISI< 
DRIVE TO YOUR 

IBM PC? 

....BUT DISCOVER 
THAT YOUR POWER 

SUPPLY CAN'T 
HANDLE THE LOAD? 

JDR HAS CAREFULLY 
SELECTED THE HIGHEST 

QUALITY FULLY IBM 
COMPATIBLE POWER 
SUPPLY AVAILABLE. 

COMPARE 
THESE FEATURES 

* XT COMPATIBLE 
* 1 VEAR WARRANTY 
* HIGH QUALITY 

CONSTRUCTION 
* PLUG COMPATIBLE 

CONNECTORS 
* FITS INTO EXSISTING 

MOUNTING HOLES 
* SOLID 130 WATT OUTPUT 

+SV@ 1SA +12V @ 4.2A 
-SV @ .SA -12V @ .SA 

$175.00 

VERBATIM 
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BYTE is concerned about software piracy. Unclassified 
ads proposing exchanges ofsoftware must specify that the 
software was written by the individual or is in the public 
domain. BYTE reserves the right to reject any unclassified 
ad that does not meet this criterion. 

DONATE: Your used computer equipment to a non
profit organization for tax benefits. I will place your 
equipment with appropriate parties and oversee the 
documentation and physical transfer for free. 
Richard Hanson. POB 234 38. Pleasant Hill . CA 
94523. (4\5) 932-8856 or (4\5) 939-\246 modem. 

WANTED: Tux-deductible donations of business and 
educational computer hardware to nonprofit educa· 
tion center for rural American Indians. Materials will 
be used for computer literacy. computer-assisted in
struction. job training. and center administration. 
Roundhouse Council. American Indian Education 
Center. do Michael Guttman. 975 East Ave .. Suite 
150. Chico. CA 95926. (916) 895-9131. 

WANTED: 	Nonprofit college seeks tax-deductible 
donations of computers. printers. and terminals. 
Certified receipts available. Colorado Baptist Col
lege. 11111 East Mississippi Ave.. Aurora. CO 80012 . 
(303) 363-0937. 

NEEDED: 256K IBM PC or compatible. terminal. 
monitor. disk drive. printer. related hardware. Tax
deductible donation for CAI by beginning sociology 
students. Shipping reimbursed. Dr. Douglas L. 
White. Computers in the Sociology Classroom Proj
ect. 307 Reuther Bldg .. Henry Ford Community Col
lege. Dearborn. Ml 4 812 8. 

WANTED: The Poetry Resource Center of Michigan. 
a nonprofit. taX'·exempt organization serving the 
literary community of Michigan. needs donations 
of IBM or plug-compatible equipment for word pro· 
cessing. record keeping. and office management. 
Yonah Karp. PRC. 621 South Washington Ave.. Royal 
Oak. Ml 48067. (3\3) 399-3163/865-8513. 

WANTED: Nondenominational Christian church seeks 
donation of microcomputer and peripherals for use 
in Christian school and church administration. Will 
pay shipping and give receipt. Glen Gardeski. 2 33 
Lansing St.. Utica. NY 13501. (315) 724-0219. 

WANTED: Graduate student in exhibit on history of 
calculating devices needs anything in hardware rep· 
resentative of early computer generations. paper 
tape. punch cards. slide rules. pictures. etc. Project 
unfunded. but willing to pay shipping and discuss 
small payment for some items. Donated items will 
be credited. Roger 'Mlllace. 2 360 Grandview 1errace. 
Manhattan. KS 66502. 

WANTED: Graduate with knowledge of COBOL. FOR· 
TRAN. BASIC. etc. and programming experience in 
system and application software seeks correspon
dents. Worked on file management utilities. text 
editor. spooler. report utility. Developed in C BASIC 
(order/invoice/sales/inventory/payroll systems). 
Stellus Pereira. Jeffrin Cottage. Opp 1.1.T. Main Gate. 
Powai. Bombay 400 076. India. 

NEEDED: Inexpensive. used. or unwanted material 
relating to Z80 and 68000 programming. I've built 
a homebrew that needs an assembler and improved 
operating system. Any public-domain subroutines 
or algorithms printed on paper only would be ap
preciated. Michael Sanders. # 2 2 818 3. Wynne 12 T. 
Huntsville. TX 77349. 

NEEDED: Seminary graduate turned software engi
neer (cowrote 'Jandy's ALDSJ. beginning CHARIS 
Christian videotex service. seeks equipment (ex
changed for free advertising) and technical exper
tise in starting this ministry to churches. For free 
brochure. send SASE. Christian Helps and Re
sources Information Service. Attn: Larry West. POB 
79635. Saginaw. TX 76179-0635. 

FOR SALE: Ohio Scientific Inc. hardware. Get on our 
mailing list. Walt Thomas. RD# I. Box 13 5. Linden. 
PA 17744. (717) 398· 1893. 

WANTED: Electronics engineering student needs con· 
tributions of electronics/computer books. maga· 
zines. training kits. or equipment. Donation of Apple 
peripherals. especially a disk drive. most welcome. 
James Y. Kwan. Room 307. Third Floor. 1109 
Severino Reyes St. Santa Cruz. Manila. 2805. 
Philippines. 

WANTED: BYTE 1975-1982. So/talk No. I through 
September 1982. Nibble No. 1-\t>I. 2. No. 8 and Vol. 
4. No. 7. Junichiro Kida. 1566·2 20. Nara-cha. Midori· 
ku. Yokohama 2 2 7. Japan. 

FOR SALE: Micropolis SS/DD Hi-inch disk drive. 
Model 1021-2: S\50. Micropolis S-100-bus disk
controller board Model 107: S160. Includes 
manuals. J. lyler. Robert Gordon's Institute of 'lech
nology, School of Mathematical Sciences and Com· 
puter Studies. St. Andrew St.. Aberdeen. Scotland 
ABI !HG. U.K.. 0224 633611 ext. 462. 

FOR SALE: 	Vector Graphics 5002 two-user system 
with 2 x 64 K RAM monitors. 600K 5 !->-inch floppy
and 5·megabyte hard-disk drives. Hayes Smart
modem 100. 3-port serial interface. and Tl 810 
printer. Original cost S12 .000 +: best offer. Rick 
Smith. 9801 Vieux Carre #16. Louisville. KY 40223 . 
(502) 244-1748. 

FOR SALE: Osborne I. two SS/SD floppy-disk drives: 
S650. Bob Phalen. 21 Ozone Ave. #21. Venice. CA 
90291. (213) 450-9111 ext. 2718. 

FOR SALE: Commodore 64 Executive portable. Built· 
in disk drive and color monitor. modem. joystick. 
and KoalaPad: S950. P. D. Bailey. 203 Willow Way. 
Vicksburg. MS 39180. (601) 634-2824. 

FOR SALE: Paper Tiger 440 printer plus parallel in
terface card. Includes all information. cables. and 
ribbons. excellent condition: S300 or best offer. Dr. 
R E. Crowder. 460 North Turrace Dr .. Wichita. KS 
67208. (316) 684-5184. 

WANTED: Epson OX-JO system. Hayes 30011200-bps 
modem. and stand-alone hard disks for our users 
group's RBBS systems. Fellow OXers are welcome 
to send SASE for a sample newsletter. EUG. Box 
1076. Lemont. PA 16851. (814) 237-5511. 

FOR SALE: Eagle monochrome·monitor and color 
card in mint condition: fully compatible with IBM 
monochrome monitor and color card. List price over 
S600; asking S400. Kenneth 'Jam. 68 East Broadway. 
New York. NY 10002. (212) 226-6248 after 6 p.m. 

FOR SALE: Brand newlandon TM848·1E and -2E 
OEM 8-inch drive service manual in factory binder: 
S2 5 plus postage or best offer. Bill Weinel. 13 9 
Pineland Circle. Raleigh. NC 27606. (919) 851-1270. 

FOR SALE: HP 82905B dot-matrix printer (Opt 248). 
the HPIL version for use with HP 41. HP 75.·or HP 
71B. New S795: will sell for S350. lohn Gilby. Site 
II. Compartment 175. RR #3. Sydney. Nova Scotia 
BIP 6G5. Canada. 

FOR SALE: Apple dot-matrix printer used for only 
four months. excellent condition: S280 negotiable. 
Joe Gendusa. College Station. Lafayette College. 
POB 4391. Easton. PA 18042. 

FOR SALE: First 16 issues of BYTE. Send SASE and 
reasonable offer. Henry Shaw. POB 275. Cape May 
Point. NJ 08212. 

FOR SALE: Public-domain interactive structured Z80 
assembly-language compiler and screen editor. 
Steve Allen. 5016 48th SW. Seattle. WA 98136. 

FOR SALE: ·1andon TM·I00·2 double-sided. 5 !->·inch 
drive. never used: S 190. Fred Orkin. 630 South 
Bowman Ave.. Merion Station. PA 19066. (215) 
448-7960. 

WANTED: Altair S-100 case with motherboard and 
power supply-just the box. looks are unimportant. 
Gerald Henrici. 11 Varick St. #5M. New York. NY 
10013. (2121 966-0410 days. (2121 966-4499 
evenings. 

FOR SALE: Kilobaud No. 1-53. except No. 48. All in 
good condition: SJ 00 plus shipping or best offer 
Thomas Aulicino. 2014 59th St.. Brooklyn. NY 11204. 

FOR SALE: OSI C8PDF 48K static RAM with video 
board to interface with TV. Has tone generator with 
color/graphics capabilities. and includes modem and 
RF interface: S2200 or best offer. I will pay shipping. 
M. Chew. POB 32372. Pensacola. FL 32514 . 

FOR TRADE: PC! 401 programs I developed for ham 
radio. navigation. electronics. statistics. and memos. 
Exchange on noncommercial basis. Goetz Kluge. 
Meisenweg 16. 8011 Vaterstetten. West Germany. 

FOR SALE: New S-100 12-slot motherboard. power 
supply. and cabinet by XOR two 8-inch Siemens 
FDD I 00-8 floppy-disk drives: S 5 50. Amber monitor 
(Zenith ZVM-122): S85. Ken Skelps. 39 Holly Ave .. 
Shalimar. FL 32579. (904) 651-5826. 

FOR SALE: A Bell Data 2400-bps type modem with 
serial inputs. power input. 2400/1200/300 switchable 

data rates. originate. answer. auto-answer. full /half
duplex. synchronous or asynchronous. Worth 
S3200: sell for S\200. Lyle Jackson. 1120 Pine Hill 
Rd.. McLean. VA 22101. (703) 356-5215. 

WANTED: Single-sheet feeder for NEC 5530 printer. 
Gregory Grover. 3 5 58 Mandeville Canyon Rd.. Los 
Angeles. CA 90049. 

FOR SALE: S-100 computer system. IMSAI 8080 com· 
puter. 20-slot motherboard. 64K RAM. four SIO 
ports. disk controller. front panel card. cabinet. 
power supply. two !COM disk drives. Hazeltine 
Espirit I terminal. and documentation: SI 500 or best 
offer. R. L. Dalzell. c/44th Signal BN. APO NY 09175. 
(Federal Republic of Germany) 6151 -68315. 

WANTED: Tuchnical information for Tl 99/4A. inter
facing information. schematics. etc. Also. used HP 
4 Jcv calculator. loseph Walker. Rt. 3. Box 287. 
Ruston. LA 712 70. 

WANTED: Users/owners/operators. I'm starting an in
ternational bulletin-board system listing: if inter
ested. please send description of your BBS and 
phone number. Moore & Co.. 301 Nottingham Dr .. 
Brick Town. NJ 08724. 

FOR SALE: Brand new green DEC Rainbow JOO moni
tor: S275. Joyce Goodrich. 315 East 68th St.. New 
York. NY 10021. (212) 879-9771. 

WANTED: High school student needs IBM PC
compatible equipment: disk drives. disk controller. 
video controller. monitor. keyboard. power supply. 
and case. Donations or discounts welcome; I will 
pay postage. Daniel Miller. 6349 County Rd. I IA. 
Garrett. IN 46738. (2191 357-3710 . 

WANTED: College student seeks donation of hard· 
ware and software documentation for the HP 3000. 
Also. a terminal for timesharing on the HP 3000. 
I will pay shipping. Christopher M. Heim. 64 31 Valley 
Hi Dr .. Sacramento. CA 95823. (916) 456-3661. 

WANTED: 1elecomputer for telemarketing. Unit is a 
dedicated microprocessor with two tape decks. 
Automatically dials every tenth number in a tele· 
phone exchange and dials numbers prepro· 
grammed into memory. Capable 50 calls per hour. 
Give manufacturer's name. when bought. condition. 
and your price. Art Rein. 32 New York Ave.. Freeport. 
NY 11520. (5161 379·6421. 

WANTED: High school student needs donated com· 
puters and peripherals to pursue career in program
ming or electronics. Apfles. TRS-80s. Zeniths. 5-100. 
or CP/M preferred. Wil pay postage. Scott Lawler. 
1700 'lampico Court. Petaluma. CA 94952. 

FOR SALE: 'landon CDC 51->·inch SS/DD disk drives. 
Limited quantity of used B: drives in excellent con
dition: S75. Larry Furman. 81 Holly Ave. Staten 
Island. NY 10308. (7181 317·6803. 

FOR SALE: DEC PR0-350. 512K. P/OS. DCL. and 
LA50 printer: S4 500 or best offer. Mike Saltz. 606 
El Redondo. Redondo Beach. CA 90277. (213) 
379-0891. 

FOR SALE: BYTE July I 976-lune 1981. Book Best of 
BYTE #1. Kilobaud September 1977-September 1981 
(except October 1977. January. February. and May 
1978). Dr. Dobbs Journal February 1977-January 1981. 
Mark lait. 5395 Burford St.. San Diego. CA 92111. 

.......................................
.. 
UNCLASSIFIED POLICY: Readers who have 
computer equipment to buy. sell. or trade or who 
are requesting or giving advice may send a notice 
to BYTE for inclusion in the Unclassified Ads 
section. Tu be considered for publication. an adver
tisement must be noncommercial and nonprofit 
(individuals or bona fide computer clubs). typed 
double-spaced. contain 60 words or less. and in
clude name and address. ·This is a free service; 
notices are printed as space permits. Your con . 
firmation of placement is appearance in an issue .. . 
of BYTE as We engage in no correspondence. 
Please allow at least four months for your ad • 
to appear. Send your notices to BYTE. Un- : 
classified Ads.POB 372. Hancock. NH 03449. ... 

JANUARY 1985 • BYTE 493 



B·O·M·B 


ARTICLE# PAGE 

I 98 

2 113 
3 135 
4 155 
5 167 

6 183 
7 197 

8 211 

9 223 
IO 255 
II 275 
12 290 
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14 317 
15 329 
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17 345 
18 363 
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20 415 
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BYTE'S ONGOING MONITOR Box 

ARTICLE AUTHOR(S) 

Ciarcia's Circuit Cellar: 
Understanding Linear Power Supplies . Ciarcia 
The Visual Mind and the Macintosh . .. . . . Benzon 
A Glimpse into Future Television . . .. ... . Nadan 
Microsoft Macintosh BASIC Version 2 .0 . .. Williams 
The Apple Story, Part 2: 
More History and the Apple Ill . .. . .... . Williams. 

Moore 
Uninterruptible Power Supplies ......... Rynone 
An Introduction to Fiber Optics. 
Part 2: Connections and Networks . . ... . . Shuford 
Algorithms for a Variable-Precision 
Calculator ....... .. .... . ............. Nilson 
Audio-Frequency Analyzer .... . .. . .. .. . Banes 
Font Design for Personal Workstations . . .. Bigelow 
Expert Systems-Myth or Reality? . ...... D'Ambrosia 
The HP 110 Portable Computer . . . . . ... . Haas 
Gifford's MP/M 8-16 . .. ................Strom 
Lotus's Symphony ............... . . . .. Pountain 
MagicPrint ..... . ... . ... . . . ..... . .... Miller 
The Hewlett-Packard Think Jet Printer ..... Haas 
The TI Omni 800/Model 85 5 Printer . . .. .. Haas 
Computing at Chaos Manor: 
The Fast Lane ............. . .... .. ... Pournelle 
BYTE U.K.: The Amstrad CPC 464 . ... . ... Pountain 
BYTE West Coast: Light Touches .........Markoff. 

Robinson 
BYTE Japan: The New and the Old . ... .. . Raike 

PC AT Preview Wins 

The product description of "The IBM PC 
AT.' compiled by BYTE staff members Rich 
Malloy, G. Michael Vose. lbm Clune. and 
George Bond is the winning article in the 
October BYTE. Steve Ciarcia's "An Ultrasonic 
Ranging System" wins second-place 
mention. Computing at Chaos Manor 
encountered only "Minor Problems" this 
month and wins ferry Pournelle third place. 
"Database l)'pes" by Rich Krajewski is 
fourth. And fifth in the winning lineup is 
"Generating and 'Iesting Pseudorandom 
Numbers" written by Charles A. Whitney. 
Mr. Whitney is also the winner of the first· 
place award of $100. for his was the first 
non-staff-written article that placed in the 
top five. Therefore. the winner of the 
second-place award of S50 is actually sixth 
in the lineup: Edward A. Rothchild. author 
of "Optical Memory: Data Storage by 
Laser." Congratulations. gentlemen. 

BYTE ADVJ;:RTISING SALES STAFF: 
J. Peter Huestis. Advertising Sales ~anager, 70' Main Street. Peterborough, N~ P3458, tel. (603) 924-9281 
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McGraw-Hill Publishing Co. 
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McGraw-Hill Publishing Co. 
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Dennis Riley 12 141 4 58-2400 
McGraw-Hill Publications 
Prestonwood Tower-Suite 907 
5 I 5 I Beltline 
Dallas. TX 7 5240 

SOUTH PACIFIC 
SOUTHERN CA. AZ. NM. LAS VEGAS 
lack Anderson 17141 557-6292 
McGraw-Hill Publications 
3130J Red Hill Ave. 
Building #I-Suite 222 
Costa Mesa. CA 92626 

Karen Niles 12131 480-5243. 487· 1160 
McGraw-Hill Publications 
JJJJ Wilshire Boulevard #407 
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Mr. Arthur Scheffer 
McGraw-Hill Publishing Co. 
34 Dover St. 
London WIX JRA 
England 01 493 1451 

Mr. Savio Pesavento 
McGraw-Hill Publishing Co. 
Via Flavia Baracchini I 
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42 5 Battery Street 
San Francisco. CA 9411 I 

Bill McAfee (41 51 964·0624 
McGraw-Hill Publications 
1000 Elwell Court-Suite 225 
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Post Card Mailings 
National 
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Tel: 5·260149 
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Hire MoriM 
McGraw·Hill Publishing Co. 
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Kasumigaseki Bldg. 
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Tokyo I 00. Japan 
581 9811 
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Inquiry No. Page No. 

Ist PLACE SYSTEMS .. . . 240 
BOO SOFTWARE . . . ... 134 
A.ST. RESEARCH .. 19 

4 A.ST. RESEARCH ............. 19 
5 AB COMPUTERS .... .. ...... 254 
6 ABC DATA PRODUCTS. . .. 408 
7 ACL INC... 158 
8 ADDMASTER CORP. .......... 322 
9 ADV. COMP. PROD. . . . . 463 

10 ADV. COMPUTER SYS. . . . 421 
II ADV. SYS. CONCEPTS ......... 92 
12 ADVANCED MEMORIES ...... 369 
13 ALF PRODUCTS. INC. . . 396 
14 ALL ELECTRONICS CORP. . . 67 
15 ALLOY COMP. PROD..... 152, 153 
16 AMARAY CORP. . . . ..... 17 5 
17 AMBER SYSTEMS . 46, 4 7 
18 AMBER SYSTEMS ....... . ... 277 
20 AMPERE INC.. , . . . 283 
21 AMPRO COMPUTERS INC. .... 436 
23 ANCHOR AUTOMATION .. 374 
24 ANTEX DATA SYS.. . . 237 

APPLE COMPUTER INC. . . en. I 
388 APPLIED I . . . .. . .. 486 

25 APPLIED COMPUTER PROD.. .. 208 
26 APPLIED COMPUTER PROD.... 209 
27 APPLIED SOFTWARE TECH .. ... 93 
28 APROPOS TECHNOLOGY . .... 460 
29 ARCTEC SYSTEMS . . ... . . .. 18 
30 ARTIFICIAL INT'L. RESEARCH .. 351 
31 ARTISOFT. .. . . . . 76 
32 ARTISOFT . . 76 
33 ASH10N·TATE . . . 398, 399 
34 AVERY LABEL 130 
35 AVERY LABEL .......... . ... 130 
36 AVIS RENT-A-CAR SYSTEMS . . . 395 
37 AVOCET . . . .. . . ... . . 368 
38 B&B ELECTRONICS . . . . 388 

B&C MICROSYSTEMS. . . . . 467 
400 BASF SYSTEMS.. 281 

39 BAY TECHNICAL ASSOC. .. 23 
40 BINARY TECHNOLOGY. . 482 
41 BLAISE COMPUTING INC. . . .. 262 

BORLAND INTL. . . . 28, 29 
42 BORLAND INTL. . .. . 41 
43 BOTTOM LINE. THE . . . . . . . . . 141 

BYTE PUBL. INC ... ... ...... . 412 
BYTE BACK ISSUES 403 
BYTE SUBSCRIBER NOrlCE .... 439 
BYTE SUBSCRIBER SERVICE . .. 268 
BYTE SUBSCRIBER SERVICE ... 439 

44 	 BYTEK COMP. SYS CORP. ... 178 
C WARE/DESMET C. 173 
C·SYSTEMS. . . . . . . . 340 

47 	 C.S.D. I NC. .. .. . .. . . 4 31 
CALIF: DIGITAL . . . 448, 449 
CALIF. MICRO COMP . ......... 340 

50 CANDELARIA WORKS . . 324 
51 CAPITAL EQUIPMENT CORP. . . 219 

408 CDR. .. ...... 471 
52 CHIPSOFT. INC. .. ........... 356 
5 3 CHORUS DATA SYSTEMS. . . 154 
54 CHRISLIN IND. INC. . 222 
55 CITIZEN AMERICA ...... 326, 327 
56 CIVIL COMPUTING CORP. 404 
57 CLINICAL MICROSYSTEMS INC. 408 
58 CMA MICRO COMP. DIV........ 94 

401 COGITATE ... ... ...... . . .... 403 
59 COMMERCIAL BUSINESS SYS . 454 
60 COMMUNICATION CABLE CO.. 382 
61 COMP. COMPNTS. UNLTD. 480, 481 

COMPAQ COMPUTER CORP.264. 265 
62 COMPETITIVE EDGE . . . . .... 86 
64 COMPUCART . . . . . ... 202 
66 COMPUMAIL . . . . . . . . 483 
67 COMPUPRO . . . . . . . . . . .. .. . 191 
68 COMPUSERVE. .... . . II 
69 COMPUTER AFFAIRS INC. . 382 
70 COMPUTER BROKERAGE SERV.. 50 
71 COMPUTER CHANNEL . . . 220 

COMPUTER CHRONICLES . . . 16 
COMPUTER CHRONICLES ..... 424 

72 COMPUTER CONNECTION INC. . 461 
73 COMPUTER DISCOUNT PROD . 453 
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7 4 COMPUTER EDITYPE SYS... . . 246 
75 COMPUTER EXPO INC. . .. . .. 322 
76 COMPUTER MAIL ORDER. 132, 133 
77 COMPUTER NOVELTY CORP. .. 382 
78 COMPUTER PARTS MERCHANT . 458 
79 COMPUTER SWAP SHOP . . .. 340 

COMPUTER WAREHOUSE . . •• . 157 
80 COMPUTERBANC ............. 60 
81 COMPUTERLANE. . 351 
82 COMPUTERS AND MORE ... .. 181 
83 COMPUTERS FOR LESS . 74 
84 CONROY-LAPOINTE . . .. .. 228, 229 
85 CONROY-LAPOINTE . .. 228. 229 
86 CONROY-LAPOINTE. . 228. 229 
88 CORVUS SYS INC. 299 
89 COSMOS. . . 316 
90 CROMEMCO . 5 
91 CUESTA SYSTEMS. 373 
92 CUSlOM COMP. TECH. . . 450 
93 CUSTOM COMP. TECH. . . 451 
94 CYMA CORPORATION.. . . 205 
95 CYMA CORPORATION. . . 205 
96 DATA ELECTRONICS INC ... 323 
97 DATA ELECrRONICS INC. ..... 323 
99 DATA EXCH ANGE . ..• ,. . . 471 
98 DATA EXCHANGE . .' ..... . 486 

376 DATA GENERAL CORP.. . . 20, 21 
IOI DATA SPEC. .. .. . . . . 76 
102 DATA SPEC. • . . . . . . 76 
103 DATA TRANSLATION INC. . . 84 
104 DATASOUTH COMP. CORP. .. . 210 
105 DIGI DATA CORP. . . 38 
106 DIGITAL ELEcr. SYS . 242 
107 DIGIT AL PRODUCTS INC. . . . . 171 

DIGITAL RESEARCH COMP...... 78 
108 DIGITALK . .... .. ...... . .. . . 405 
109 DIRECl'CONNECT DEVICES ... 462 
110 DISCOUNT COMPUTER . 148 

DISCOUNT COMPUTER CENTERS 179 
87 DISK JOCKEY. . . 388 

111 DISKETTE CONNECTION . ... . . 437 
112 DISKS PWS . . . . ••• . . . 404 
113 DISKWORLD. INC. ... 457 
114 DISPLAY TELECOMMNCTNS.484, 485 
115 DIVERSIFIED COMPUTER SYS 482 
116 DOKAY COMP. PROD. INC. . 468, 469 
117 DOKAY COMP. PROD. INC. .. . . 470 
118 DOW JONES SOFTWARE . 200 
119 DOW JONES SOFTWARE . 201 
120 DOW JONES SOFTWARE ..... . 259 
121 DWIGHT CO. INC. . . . . 460 
122 DYSAN CORP. . . .... .. ...... . 71 

ECONOMY SOFTWARE . . .. 354 
123 	 EDUCATIONAL MICROCOMP. . 351 

ELLIS COMPUTING INC. . .. 77 
EMPIRICAL RESEARCH GROUP . 217 
ENCHANTED FOREST . 408 

126 EN FIN RESOURCES. INC. . 170 
128 ERICSSON COMPUTER CO . 56, 57 
130 EXPOTEK .. . .. ........ 260 
131 EXPRESS BUSINESS SOFTWARE 203 
132 EXSEL INC.. . . . . . . 467 
133 FLAGSTAFF ENGINEERING .. . 402 
134 FORTRON. INC. ............ . . 452 
135 FORTRON. INC. . . 452 
136 FOX & GELLER INC. . 216 
137 FOX SOFTWARE INC. 467 
138 FRIENDLY COMPUTER . . .. 90 
139 FU/ITSU AMERICA . . . . 248 
140 FUJITSU AMERICA ........... 249 
141 GENERAL DATACOMM. . 284, 285 
143 GENERAL DATACOMM. . . 471 
144 GENERAL MICROSYSTEMS .... 471 
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145 GENERAL TECHNOLOGY 245 
146 GENESIS MICROSYSTEMS . . 119 
147 GENICOM ... .......... .... 79 
148 GIFFORD COMP. SYSJZITEL CORP.352 
149 GILTRONIX. INC. . ..... ... ... . 486 
150 GOLD HILL COMPUTERS . .. .. 112 
151 GOLDEN BOW SYSTEMS.. .462 
152 GREAT SALT LAKE COMP.. .. . 456 
153 GTEK INC.. . . 70 
154 H&E COMPUTRONICS ....... . 215 
155 HADAX ELECTRONICS .. .... . 356 
387 HALLOCK SYS.. ... . 180 
156 HAMMER COMPUTER SYSTEMS 482 
157 HAN DWELL CORP.. . 459 
158 HARMONY VIDEO & COMP. . . .. 74 
159 HARMONY VIDEO & COMP .. .. 436 
160 HERCULES COMPUTER TECH. .. 25 
161 HEWLETl'PACKARD .....390, 391 
389 HEWLETFPACKARD. . .... 35 
16 2 HOFFMAN INTL. . . ........ . 482 
163 HOOLEON COMPANY . . 189 
164 HOUSION INSfR/BAUSCH&LOMB271 

HYPERON SOFTWARE . , ..... . 482 
165 IBM - (ISG) SERVICES . .. .. . . 304 
166 IBM CORP. . 109. 110, 111 
168 IBM CORP. . . . 334, 335 
410 ILWMINATED TECH. 16 

INDEPENDENT BUSINESS SYS.. 266 
169 INFOCOM . . .... 36, 37 
170 INMAC. . . ... 171 
171 INNOVATIVE SOFTWARE .. 422, 423 
172 INOVION CORP. . ... . .. . .. . · .. 160 
173 INTEGRAND . . . , , .... , •. .. , . 417 
174 INTELLIGENT DATA SYS. INC... 53 
175 INTERACTIVE STRUCTURES .... 26 
177 INTERACTIVE STRUCTURES . . . 66 
176 INTERACTIVE STRUCTURES .... 85 
178 INTERFACE. INC. ............. 145 
179 INTERFACE. INC.. ....... . 145 
180 INTERFACE TECH. CORP... 410. 411 
181 INTERTEC DATA SYS.. . 15 
182 !OMEGA . . . . . . . . . . . . . . . . 193 
403 ITT INFORMATION SYSTEMS .. 163 
404 ITT INFORMATION SYSTEMS . 163 
185 IADE COMP.. PROD.. . 464, 465 
186 /ADE COMp: PROD. . . . 466 
187 /AMECO ELECfRONICS .. 252, 253 
381 )DR MICRODEVICES INC. . 487 
382 )DR MICRODEVICES INC. . 488 
383 IDR MICRODEVICES INC. ..... 489 
384 )DR MICRODEVICES INC 490 
385 )DR MICRODEVICES INC. ... 491 
386 )DR MICRODEVICES INC. . 492 
191 KADAK PRODUCTS . . .. 460 
192 KAMERMAN LABS ........... 383 
193 KASCO SYSTEMS. . .. 482 
194 KENSINGlON MICROWARE ..... 58 
195 KEYWORD OFFICE TECH...... 257 
22 KIMTRON . . ... 288 

196 LA PLATA RESEARCH . 324 
197 LABORATORY MICROSYS....... 18 

198 LATTICE. INC. . . . . . . . . . . . . 162 
199 LEADING EDGE PROD. . . . 49 
200 LEADING EDGE PROD. . . 355 
201 LEVEL S RESEARCH . . . . 467 
202 LINDE TECHNOLOGY INC. .... 407 
203 LINTEK INC. .. 471 
204 LIONHEART PRESS ....... . .. 356 

205 LIVING VIDEOTEX . . 328 
206 LOGICAL DEVICES. . 32 
207 LOGICAL DEVICES. 467 
208 LOGITECH INC. . . . . . 269 
209 LOMAS DATA PRODUCTS . . . . 366 

1D GET FURTHER information on the products advertised in BYTE. either 
pick up your touch-tone telephone and use AIMS or fill out the reader 
service card. Either way full instructions are provided following this reader 
service index which is provided as an additional service by the publisher. 
who assumes no liability for errors or omissions. •correspond directly 
with company. 
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210 LY BEN COMP. SYS.. . ..... .460 
211 LYCO COMPUTER . . .. 387 

MACMILLAN BOOK CWBS 272. 273 
214 MAGNUM P.C.. . . .. 270 
215 MANX SOFTWA RE SYS.. . . . 54 
216 MANX SOFTWARE SYS. . . ... 55 
217 MARK WILLIAMS CO. . 75 
218 MARYMAC INDUSTRIES. . 467 
219 MASTERBYTE COMP. OF N.Y... 403 
220 MAX ELL DATA PRODUCTS ... .. 51 
221 MAYNARD ELECTRONICS . . 64 

MCGRAW-HILL CES . . . 321 
405 MEGATEL. . ......... 268 
224 MERRITT COMP PRODUCTS .. . 460 
407 META SYSTEM INC. . .... . ... . 486 
225 MF/ ENTERPRISES INC. ....... 235 
226 MICRO AGE COMP. SlORES INC. 251 
228 MICRO DATA BASE SYS. . 243 
227 MICRO DATA BASE SYS... 358, 359 
229 MICRO DESIGN INT'L . 207 
230 MICRO MART INC. . ...... . 72. 73 
231 MICRO PRODUCTS. INC. .. . . 447 
232 MICRO TASK. . . . 86 
233 MICROCOMPUTER ACCESSORIES313 
234 MICROMINT INC. ............ 406 
235 MICROPRO INTL.. . 12. 13 
236 MICROPROCESSORS UNLTD. ... 460 

MICRORIM INC. . 121 
23 7 MICROSHOP . . . . 455 
238 MICROSHOP. . . . . 455 

MICROSOFT CORP. ...... . ... 225 
MICROSOFT CORP. ..... . 302. 303 

239 MICRGrlME . . ............... 4 
240 MICROWAY . . 147 
49 MICrRO 439 

241 MIDWESr MICRO-PERIPHERALS. 108 
242 MIMIC SYSTEMS INC. . . 231 

MINORITY INDUSTRIES ........ 34 
243 Ml1CHELL MANAGEMENT SYS. 236 

MODfECH INTERNATIONAL. . 360 
244 MODULA SYS. CORP. . . . . .. 30 
245 MOfEL COMPUTERS LTD. . . 467 
246 MOUNTAIN VIEW PRESS . . . . 261 
247 MT/ SYSTEMS CORP. . . . . ...... 52 
248 MULTI-TECH SYSTEMS ...... . .. 24 
249 N.B.5 . .. 67 
250 NATL PUBLIC DOMAIN SFTW. 486 
2 51 NATIONAL COMPUTER GRAPHICl66 
252 NATIONAL INSrRUMENTS . . 161 

NAVAL UNDERWATER SYS. CTR. 392 
409 NCDA . ..... , . . . .... 471 
254 NEC HOME ELECTR. USA . . . . 129 
255 NEC INFORMATION SYS...... cm 
256 NETWORX INC. ... 263 
257 	 NEW STAR SOFTWARE . . 94 
258 NIBBLE NCJlCH COMP. PROD.. . . 91 
259 NICOLET PARATRONICS. . . 52 
261 	 NORTH HILLS CORP. ..... 467 
260 	 NORTH HILLS CORP. . 482 

NRI SCHOOLS ELECTR. DIV' . ... 385 
262 	 OPEN SYSTEMS1UCCEL . . . 17 
263 ORCHID TECHNOLOGY ..... . . 233 
265 ORION INSTRUMENTS . . 416 
378 	 ORYX SYSTEMS. . .... .432 , 433 
379 	 ORYX SYSTEMS. .432, 433 
380 	 ORYX SYSTEMS. . . 432. 433 
267 	 P.C. HORIZONS . . . . 482 
268 	 PACIFIC EXCHANGES . . . .. . .... . 

322, 351. 460, 462 
269 PANASONIC . 213 
270 PANASONIC SENIOR PARTNER. 131 
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Have BYTE 
delivered to 
your door. 

Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original i nforma
tion presented in the pages of BYTE. 

With BYTE you'll always be among 
the first to know about the important 
breakthroughs. worthwhile new 
equipment. and innovative projects 
in the world of computing. 

CHALLENGE US to deliver the 
very best idea in microcomputers 
and advanced technology to you. 
Return the attached card today! 

Subscribe to BYTE-the world's 
leading computer magazine 
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THE 8850 
JOINS THE 

d lGHLY-RELIABLE 
3PINWRITER LINE. 

I 

t~m Cen
ters, 1
800-228
2200; 
and 

Comput
erland 
stores, (In 

California) 
1-800-321
1101; (Out
side Califor
nia) 1-800

423-3008. 
rind out why 
10re and more 
IM PC users 

NO OTHER LETTER-QUALITY

PRINTER CAN TOUCH OUR 
NEWSPINWRITER FOR SPEED 

AND EASE· 
OF·USE. 
Introducing the 
Spinwriter 8850. 
Our newest, and fastest, Spinwriter® 
printer operates at over 550 words
per-minute. And is extraordinarily 
easy to operate . 

For one thing the Spinwriter 8850 
takes care of basic settings such as 
pitch and forms length automatically. 
Of course you can also change either 

one at the touch 
)f a button. It also 

has a unique control panel. 
With large, legible alphanumeric 
LED's to indicate the specific opera

ating status. 
And make it 
simple for 
even an un

UNIOUE LED DISPLAY TELLS familiar oper-
USER EVERYTHING FROM THE ator to use. 

FACT THAT PAPER IS OUT And, of 
course, the 
8850 has all 
the f ea tu res, 

TOTHE FACTTHE quality and 
COVER IS OPEN. reliability that 

make a Spinwriter a Spinwriter. 
The first choice of IBM PC 
users. 
The Spinwriter printer was the first 
totally plug compatible letter-quality 

Sp1nwriter is a registered trademark al NEC Corp. IBM is a registered 
trademark ol lnternat1onal Business Machines Corp 

Inquiry 255 

looks are 
com
patible. 

Spin writer 
printers also 
give you ca} 
bilities you won't 
find on other prin
ters. Like a selectim1 
of80 different print 
styles. 

And, nine easily 
installed forms han
dling options that 
can accelerate your 
printed output even 
more. Spinwriter 
printers also have 
an enviable record 
for reliability. 

In fact, several 

CHANGE FORMS LENGTH 

AT THE PRESS OF A BUTTON. 


years without a failure is not unusual. 
No wonder there are more Spinwriter 
printers hooked up to IBM PC's than 
any other letter-quality printer. 
How to get up to speed. 

For more information 
on the Spinwriter 8850 
or our two companion 

. ~ 
i :_
' -
: L .:--- :_~ • 

models, just call NEC Inform
tion Systems at: 1-800

343-4419; in Massachu
setts call (617)264-8635. 

A lc;o available at: 
Entre, 1-800-HI 

ENTRE: Sears 
Business Sys
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