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improve your 

image. 
Meet the Apple. Image - 

writer, the newest dot matrix f 

printer for your Apple IFrsonal 
Computer. 

And with all that it has 
going for it, just maybe the 
best dot matrix printer on 
the market. 

Take legibility, for 
instance. 

The Imagewriter crams 
140 x 160 dots into each 
square inch. So you get text 
that's highly readable and high 
resolution graphics, besides. 

And is it fast. 
The Imagewriter cruises 

at an unbelievable 
120 characters per 
second. And that's 
just in the text mode. 
It's even faster 
printing graphics. 180 

characters per second, 
to be exact. 

What's more, the 
graphics dump is up to 
60% faster than other 
comparably priced dot matrix 
printers. And that makes the 
Imagewriter fast enough to 
handle the Lisar 

Yet it's just as at home with an 
Apple III or Apple IIe. Thanks to Apple 
software experts who designed the 
control electronics to give the Image - 
writer perfect compatibility. Not to 
mention some special capabilities 

like superscript and subscript, to 
name just two. 

Now,with all this high -speed 
performance, you'd expect the 

Imagewriter to make the Devil's 
Own Noise. It doesn't. In fact, 
the Imagewriter is specially 

constructed - with overlaid 
seams and special sound - 
deadening materials - to achieve 
a remarkable 53 dB. How loud is a 

remarkable 53 dB? You'd make 
more noise if you read this aloud. 

The Imagewriter even has quiet 
good looks, since we designed it to 
look like the rest of the Apple Family. 

Yet even with all 
its improvements, 
the Imagewriter is a 
better deal than any 
other dot matrix print- 
er with comparable 

performance. And you can print that. 
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Charge! 
Go out there and get the Apple 

Personal Computer System you 
really want. Now. Without laying out 
your extra cash. Without tying up 
your other lines of credit.With the 
Apple Card. The only consumer credit 
card reserved exclusively for the 
purchase of Ap le Computers, peri- 
pherals and software. 

Like all our products, it works 
simply: 

Fill out an application (short to 
the point and annotated in English) 
at an authorized Apple dealer 
honoring the Card.Your salesperson 
will call in the application and in 
most cases get an approval for you 
right on the spot 

You can then take your Apple 
system home. You don't even have to 
wait for the Card; we'll mail it out 
to you. And by the time you get it, 

you'll probablybe well into doing 
whatever you bought your Apple 
system to do. 

There is no annual fee for the 
Card, although a couple of restric- 
tions do apply. The first purchase 
must include an Apple Personal 
Computer and you have to put 10% 

down. And subsequent purchases 
need to be at least $100 if made with 
the Card. Oh, yes - you'll also have 
a creditlimit. 

When you use the Apple Card to 
make additional purchases, all you 
have to do is show the Card and sign 
the invoice. As long as it's within 
your credit limit, of course. Our 
dealers get a little nervous when 
someone signs for half their inven- 
tory You understand. 

You'll also receive monthly 
statements that include the latest 
purchases, credit available, and the 
minimum payment due. You' 11 also 
be happy to know Apple Card credit 
terms are affordable and the pay- 
ments can be spread out. It's all 

spelled out for you 
at the time your Card 
is approved. 

So stop by a participating 
authorized Apple dealer and get 
an Apple Card. Just think of it as 
credit where credit is due. 

Giveyourfloppydisks the boot. 
We call it the "floppy disk 

shuffle" It happens when you have 
two or more software programs on 
floppies and you need to work with 
both. What do you do? You put one 
disk in, boot it, do your work, take it 
out, put the other disk in, boot it, 
doyourwork - you get the idea. 

Well, you can stop shuffling any 
time now. 

Thanks to a unique new soft- 
ware program called Catalyst'" from 
Quark, Inc. Specially designed for 
your Apple III and ProFile1M hard disk. 

Catalyst allows you to take a 
wide variety of software programs 
and store them on your ProFile. Once 
they're on your ProFile, you just 
select the program you want from the 
Catalyst menu that appears on your 
monitor - then Catalyst does the 
rest. You'll never have to boot those 
programs again. 

What kinds of programs will 
work with ProFile and Catalyst? 

Almost anything written for the 
Apple III including copy -protected 
programs likeVisiCalc® Quick FileTM' 

andAppleWriter III. Or languages like 
Pascal, BASIC, or COBOL. 

And once you've loaded these 
programs into your ProFile, the only 
diskette you may ever need is the 
Catalyst. 

So if you have an Apple III and a 
ProFile and more floppies than you 
care to flip through, get yourself a 
Catalyst. And boot those disks for good. 

QUARK 
CATALYST - 

Apple Computer Inc, 20525 dlananik.r., Cupertino, fA95014. For I& authorized Apple dealer nearallpu, call (800)338-9696. In Canada, call (800) 268-7796 or (800) 268-7637. ®19$3Apple Computer Inc 

VisiCalc is a trademark of Visi Corp, Inc. Catalyst is a trademark of Quark, Inc. Apple, the Apple logo, Q uick File and Pron le am trademarks of Apple Computer Inc. Circle 485 on inquiry card. 
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text editors may facilitate text composition from the earliest conceptual stages to the analysis 
of finished documents. 
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Themes 
loo 1984 and Beyond by G. Michael Vose I The year calls up inevitable associations 
with George Orwell's novel of a futuristic, technologically oppressed society and raises 

questions concerning the present and future significance of technology to our own culture. 

104 Reason and the Software Bus by Michael E. Korns I The Reason research proj- 
ect, exploring artificial intelligence, has developed a software bus that may have a signifi- 
cant effect on future software. As a hardware bus uses ICs, so the software bus manipulates 
various program components to provide integration, networking, and multitasking. 

122 A General- Purpose Robot -Control Language by Dan Prendergast, Bill Slade, 
and Nelson Winkless I By bridging the communication gap between people and robots, 
a plain -language system called Savvy increases the usefulness of these mechanical 
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134 1984, the Year of the 32 -bit Microprocessor by Richard Mateosian I As 
manufacturers rush to introduce their 32 -bit designs, it's time to take a look at what these 
microprocessors are and what they're good for. 

154 Memory Cards: A New Concept In Personal Computing by Mark Mills I Pic- 
ture a microcomputer without a keyboard, without a power supply, and small enough 
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can simplify a variety of tasks, from flowcharting to product design, but the choices in 
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2 51 Beyond the Application Program: A Different Approach to Integrated Soft- 
ware by John Banning / Element managers that implement objects such as spreadsheet 
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Editorial 

Revisiting the 
Luddites 

As 1984 dawns, only a small fraction of the general population of this nation owns 
or regularly operates a computer. Indeed, there is still widespread concern that the 
increasing encroachment of computers into daily life carries with it the threat of sub- 
stantial unemployment as computers displace people on the job. We think an article 
that appeared last summer in the Wall Street Journal ( "The Luddite Answer to 
Unemployment ") addresses the fears of those who remain unconvinced that com- 
puters aren't threatening. The article was written by Bruce Bartlett, executive direc- 
tor of the Joint Economic Committee of Congress. We've reprinted it here because 
we think Mr. Bartlett's views deserve an even broader audience.... Lawrence J. 

Curran, Editor in Chief 

In the early 1800s a group of British 
workers, concerned that the intro- 

duction of machinery was destroying 
jobs in the textile industry, went 
about destroying such machines in 
the hope of saving jobs. They issued 
proclamations in the name of the 
mythical King Ludd of Sherwood 
Forest and became known as Lud- 
dites. They still exist, although they 
no longer smash textile equipment. 
Instead, they issue dire warnings 
about how computers and robots are 
destroying jobs and will create an 
economic crisis unless the federal 
government adopts massive new pro- 
grams to absorb the new unem- 
ployed. 

Wassily Leontief, a Nobel laureate 
in economics, argues that increasing 
technology and automation will 
lower real incomes, as workers at- 
tempt to forestall technological in- 
novation by reducing their wages. 
Nevertheless, he sees the tide of tech- 
nology moving relentlessly onward, 
leaving in its wake a vast army of 
unemployed. Assemblyman Tom 
Hayden in California put the issue 
even more starkly: 

"The economy is moving toward 
dependence on machines instead of 
human labor as a means of produc- 
ing goods in each plant, and toward 
high -technology, capital -intensive in- 

dustries in place of older, established 
craft or labor- intensive processes. As 
this 'progress' rolls on, fewer and 
fewer jobs are created per dollar in- 
vested. Each recovery from recession 
involves a greater investment of 
capital in expensive, high -tech in- 
dustry, and this in turn makes greater 
unemployment a growing likeli- 
hoods' 

Echoing the Line 
There is, of course, not a scrap of 

evidence in either theory or history 
to suggest that technological develop- 
ment won't increase employment 
and real incomes today just as it 
always has. Those who suggest 
otherwise are just echoing the Lud- 
dite line. 

One can go back as far as Adam 
Smith for evidence. In the first chap- 
ter of "The Wealth of Nations" Smith 
tells his famous story about the pin 
factory where a single worker with- 
out machinery "could scarce, per- 
haps, with his utmost industry, make 
one pin in a day, and certainly could 
not make twenty." But with the intro- 
duction of machinery a single worker 
could make as many as 4,800 pins a 
day. Given the number of pinmakers 
in England at that time and the de- 
mand for pins, such machinery 
should have created about 99% un- 



How Cromemco plugs 
you into the 

state of the art. 
Cromemco offers you the most 
complete line of S -100 boards and 
peripherals in the business. These 
boards use the new IEEE -696 state -of- 
the -art standard. One -stop shopping 
can satisfy your design needs the easy 
way. 

You can build one system, or a 

hundred, exactly the way you want, 
and upgrade existing systems with a 

simple board swap or addition. And 
since we design our own boards for 
our own systems, we always take 
advantage of the latest developments 
in IC technology. 
68000 microprocessor performance. 
Cromemco's Dual Processor Unit 
gives you the best of both worlds: the 

68000 and the Z -80A microproc- 
essors on the same board. It's the 
easiest way to move into 68000 per- 
formance and still use your existing 
8 -bit software. Or use Cromemco's 
Z -80A CPU board or our Z -80A -based 
single board computer. 

For selection, Cromemco can't be 
matched. From the well -known SDI 
High Resolution Color Graphics board 
to the new 512MSU, 512K byte RAM 
board. From our highly reliable Local 
Area Network interface (C -NET) to our 
wide variety of general purpose inter- 
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tion fast. 
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formation. Call today for your copy, or 
to get the name of our nearest dealer 
or distributor. Or, write Cromemco, 
Inc., 280 Bernardo Avenue, P.O. Box 
7400, Mountain View, CA 94039. 
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Hall -Mark or Kierulff distributor. 

Cromemco 
Circle 119 on inquiry card. 



Editorial 

employment in the pinmaking indus- 
try. Obviously it did not because the 
vast increase in pinmaking produc- 
tivity resulting from mechanization 
so lowered the cost of making pins 
that new uses for them were dis- 
covered. Moreover, the increased real 
income of those who previously used 
high -cost, handmade pins increased 
demand for other products and gave 
rise to employment in other indus- 
tries, not the least being makers of 
machines for pinmaking. 

Another aspect of the new Luddite 
argument is that rising productivity 
is not altogether a good thing. As 
Robert Kuttner asks in The Atlantic, 
"What would happen if all the 
physical goods were produced by 
robots? The one worker who flipped 
the switch would boast astronomical- 
ly high productivity. What should he 
be paid? And what would everyone 
else do for a living?" Somewhat along 
these same lines I have heard mem- 
bers of Congress express concern that 
if productivity rises too rapidly in the 
current recovery more output will be 
achieved without reducing unem- 
ployment. 

Again, the flaw is static analysis - 
assuming that things won't change, 
that technology and automation 
won't change relative prices or in- 
comes, that the economy will essen- 
tially continue to produce the same 
goods in the same quantities only 
using less labor. 

One might respond by asking what 
our economy would look like without 
rising productivity. In 1910 the Bell 
System had 121,310 employees. Ap- 
proximately 7 million calls were 
placed that year, or 57 per employee. 
In 1981 the Bell System had 874,000 
employees, who serviced over 219 
billion calls. Had there been no in- 
crease in productivity since 1910 it 
would have required close to 4 billion 
employees to service that many calls. 
The result, of course, has been that 
telephones are widely available and 
calls can be made at very modest cost 
compared with 1910. This has given 
rise to vast numbers of jobs in every 
industry which simply couldn't exist 
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without efficient, inexpensive phone 
service. 

While it may be obvious in the long 
run that rising productivity and tech- 
nological innovation create more jobs 
than they destroy, might there still be 
short-run adjustment problems to 
consider? According to two British 
researchers, J. D. Whitley and R. A. 
Wilson, who studied the employ- 
ment effects of technological change 
in the British microelectronics indus- 
try, probably not. They identify inter- 
related factors that contribute to over- 
estimates of employment loss from 
new technology. 

'Those who dwell 
on the apparent 

adverse effects of 
technological change 
on employment are 

only creating 
unnecessary fear 

and anguish among 
workers...' 

First, people tend to overgeneralize 
from particular case studies. It might 
seem obvious that a firm employing 
10 secretaries that could get the same 
work from one with a word processor 
would then lay off nine. But studies 
of firms adopting such technology in- 
dicate that actual job displacement 
amounts to about 10% of the poten- 
tial effect. In this case, therefore, only 
one secretarial position is likely to be 
permanently lost in that firm. 

Second, people tend to be overly 
optimistic about the speed at which 
new technology will be adopted. 
They imply that adopting it is some- 
how costless. Yet it is clear that creat- 
ing and implementing technology re- 
quires previous investment in both 
physical and human capital. 

Third, Whitley and Wilson found 
that there is a tendency to exaggerate 
the extent to which microelectronics 
represents a completely revolutionary 
technology. "Even if microelectronics 
represents the major source of tech- 

nological change likely to occur dur- 
ing the 1980s and 1990s," they say, "it 
will need to result in a marked ac- 
celeration in the pace of improvement 
in productivity for it to displace labor 
faster than achieved by previous gen- 
erations of technological change. The 
general consensus appears to be that 
the new technology is best regarded 
as a development from previous tech- 
nologies rather than a revolutionary 
change." Again, the data indicate that 
the potential for job loss is much less 
than has been generally feared. 

Unnecessary Fear 
The authors might also have men- 

tioned that to the extent productiv- 
ity is enhanced it will forestall layoffs 
which might take place in plants and 
industries where union wage de- 
mands would otherwise exceed pro- 
ductivity growth. 

The Luddite argument has no more 
validity today than it had in 1811. 

Those who dwell on the apparent ad- 
verse effects of technological change 
on employment are only creating un- 
necessary fear and anguish among 
workers who worry they will be laid 
off. Though they may not in fact ad- 
vocate restrictions on the introduc- 
tion of technology, as the Luddites 
did, they may be sowing seeds of 
discontent which could take root in 
other ways. Already there is pressure 
for trade restrictions, industrial 
policy, plant- closing laws and govern- 
ment bailouts for companies in 
declining industries. The new Lud- 
dite argument only adds to the 
pressure. 

All this isn't to say that some 
specific individuals may not become 
unemployed as a result of techno- 
logical change. Legitimate efforts 
should be made to ease their plight 
and help them find new work. But 
such instances shouldn't obscure the 
larger good to society from increased 
productivity. -Bruce Bartlett 

Reprinted with permission of the Wall Street 
Journal © 1983, Dow Jones and Co. Inc. All 
rights reserved. 
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Net results are what you get with PerComNet'" ... the 
sophisticated, user -installable Local Area Network from 
PERCOM DATA CORPORATION. 
PerComNet IBM" interface cards are available now to 
provide true networking capabilities for IBM and most IBM 
compatible personal computers. This includes the sharing 
of peripheral devices such as printers, modems, floppy disk 
drives, and all PERCOM DATA High Performance PHD'" 
Hard Disk Drives. 
PerComNet provides these net results: 
Token passing reliability. 

Built -in 64K FIFO buffer, to speed data transmissions. 
Signal regeneration at each node to eliminate noise, 
regardless of network size. 
User installation simplicity. 
Optional NBS encription for data security. 
Support for simultaneous voice /data transmissions. 
Operating system compatibility for MS- DOS ', CP /M ° , 

UNIX' ", and uNETix P. uNETix for PerComNet is distri- 
buted by Percom Data. 

If you want net results ... PerComNet is the logical, eco- 
nomical and reliable choice. PERCOM DATA has a 
PerComNet OEM Evaluation Package* ready for your im- 
mediate use. The package includes all the hardware, and 
communications and file transfer utilities you need for con- 
figuring a network of three IBM PC computers. Package 
price is only $1695. 
To order your evaluation package or to get more information 
contact us today! 

PERCOM DATA CORPORATION 
11220 Pagemill Road Dallas, Texas 75243 

Name: Title: 

Company: 

Address: 

City State ZIP: 

I'd like you to send me more information. 
I'm very interested, please have your rep call me at 
I'd like to know more about your PHD Hard Disk. 

PERCOM DATA, 
C O R P O R A T I O N 

Expanding Your Peripheral Vision 
DRIVES NETWORKS SOFTWARE 

11220 Pagemill Road, Dallas, Texas 75243 (214) 340 -5800 
1- 800 -527 -1222 

'Does not include operating system or application software. 
PerComNet and PHD are trademarks of Percom Data Corporation. IBM is a registered trademark d International Business Machines. MS -DOS is a trademark of Microsoft, Inc. 

GP is a registered trademark of Digital Research. UNIX is a trademark o!Bell Laboratories. uNETix is a registered trademark of Lantech Systems Incorporated. 
COPYRIGHT Percom Data Corporation t983 All prices, and descriptions subject to change with notice. 
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Brilliant! 
Here's another brilliant idea from the makers of the 
popular MicroAngelo® graphics board - the 
SCION PC 640. 

Whether you're a systems developer or an end - 
user, this solidly- designed color graphics board is 

your best choice for high -resolution color graphics on 
the IBM PC, as well as many PC- compatibles. 

Here's why: 
640 x 480 x 16 out of 4096 colors 
Memory- mapped for very high speed operation 
Over 60 2 -D drawing primitives, accessible from Basic, 
Fortran, C, Pascal or Assembler 
High -level software packages available for painting, 

8 BYTE January 1984 

business gra- 
phics, CAD and 
slide production 

For more infor- 
mation on why 
the PC 640 may The PC640 I o(essiornnl Color hoard deliver 
be a brilliant idea saperior resolution at 640 a 480, rand the siurulta 
for you, please ueous use of 16 out of 4096 colors. 

contact Jim Mather at (703) 476 -6100, TWX: 710 - 833 -0684, 
or write: SCION Corporation, 12310 Pinecrest Road, Reston, 
Virginia 22091. 

SC /ON 
Circle 315 on inquiry card. 



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

COMDEX: IBM CLONES AND A NEW TANDY ENTRY 

Two major electronics companies, including one of the pioneers of the computer industry, jumped into 
the crowded market of IBM PC compatibles at last month's Comdex show in Las Vegas. Sperry Corp., 
inventor of the Univac mainframe, introduced its Sperry Personal Computer. Sperry says its PC is fully 
compatible with the IBM but can run 50 percent faster and can talk to both Sperry and IBM main- 
frames. Prices range from $2643 (one floppy -disk drive, 128K bytes of RAM, and a monochrome 
monitor) to $5753 (one 10- megabyte Winchester, one floppy disk, 128K RAM, and a color monitor). 
Lower -priced models are scheduled to be available this month....ITT Corp. showed its XTRA computer, 
which is claimed to be operationally compatible with the IBM PC. Major features of the XTRA include a 

mouse, 128K to 640K bytes -of RAM, color graphics, a processor -unit footprint 30 percent smaller than 
IBM's, and prices about 5 percent lower than comparable IBM units....Radio Shack introduced its 
Tandy Model 2000, an MS -DOS system using an 8 -MHz Intel 80186 central processor instead of the 
4.77 MHz 8088 of the IBM PC and look -alikes. The Model 2000 retails for about $3000 with two disk 
drives and a monochrome monitor or $4400 with a 10- megabyte hard disk....Radio Shack also 
announced that it will support the Ovation software package for the Model 2000. Ovation is a mode - 
less word -processor, spreadsheet, information -management, graphics, and communication package. 

COMDEX: A HARDWARE DATABASE HELPER 

Cogent Data Technologies borrowed an idea from the mainframe and minicomputer worlds to develop a 

back -end processor for database processing in multiuser systems. Its Database Machine- a card for the 
IBM PC, XT, and 3270 -PC- incorporates Winchester control, database commands, and a multitasking 
operating system. Using an on -board 80186 chip as a coprocessor allows 64K -byte files to be written in 

just over a tenth of a second, Cogent claims. One card will be needed for each hard disk in a network 
and will cost from $1500 to $1700. 

COMDEX: INTEGRATED SOFTWARE 

Among the many integrated software packages making their debuts were 20/20 from Access Technol- 
ogy Inc. and DayFlo Inc: s Personal Information Manager. 20/20 will run on numerous micros, minis, and 
mainframes. It incorporates spreadsheet modeling, graphics, data management, scheduling, text 
processing, and interfaces to external programs. It will sell for about $500....DayFlo allows free -form 
data entry, revision of formats of existing files, word processing, note -taking, forms design, and integra- 
tion of external programs such as spreadsheets. It runs on the IBM PC and costs $495. 

COMDEX: OPERATING SYSTEMS 

Digital Research Inc. introduced two new versions of Concurrent CP /M, a generic version for OEMs and 
an IBM PC end -user version featuring windowing. DRI says the OEM version is compatible with PC -DOS 
and supports DR Soft /Net, networking software also introduced by DRI at Comdex. The end -user 
package will be available through April 1 at promotional prices starting at $150....Cosmos Inc. 
announced that it is now an authorized Pick system licensee. Cosmos was showing its Revelation 
relational database -management system for the IBM PC. The Revelation system allows both MS -DOS 
and Pick applications to run on the PC. (Pick Systems, the developer of the program, will offer an 
implementation for the IBM PC XT sometime this quarter.) 

COMDEX: A 32-BIT MICRO 

Silicon Valley Micro Inc. introduced two 32 -bit portable computers with some IBM PC compatibility. De- 
scriptively named the $5000 Model and the $10,000 Model, each features both a National Semicon- 
ductor NS32032 microprocessor and an Intel 8088, an 80- column thermal printer, a 9 -inch, 80 by 25 
monitor, a Unix subset and MS -DOS, and serial and parallel ports. In addition, the $5000 Model has 

two half- height 360K -byte floppy -disk drives and 512K bytes of RAM. The $10,000 Model adds a 

140 -megabyte hard disk, a '/4 -inch 60- megabyte tape drive, and 2 megabytes of RAM. 
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MICROBYTES 

COMMITTEE ON IN- FLIGHT COMPUTER USE WAITS FOR TEST RESULTS 

"Very few airlines that allow portable computers on their planes have actually tested them," said 
Andreas Fraga, chief avionics engineer at Eastern Airlines, after the December meeting of SC -156, the 
committee studying potential hazards portable computers might present to airplane navigation equip- 
ment. Convinced that "ignorance is our worst enemy;' Fraga wants testing before portable computers 
are used in planes. One possible result of the study might be a list of approved computers that flight 
attendants could refer to. Only three computer manufacturers and five airlines sent representatives to 
the meeting. Committee SC -156 of the Radio Technical Commission for Aeronautics meets again 
February 28 -29 in Washington, when preliminary test results may be available. 

APPLE ANNOUNCES INTEGRATED SOFTWARE, HARD DISK FOR THE APPLE Ile 
Apple Computer has unveiled Apple Works, a $250 integrated software package for the Apple Ile that 
includes a word processor, a database manager, and a spreadsheet. A similar program for the Apple Ill, 
called Ill E -Z Pieces, will be available this month. Apple also announced that the Profile, a 5- megabyte 
hard -disk drive previously available only for the Apple Ill and the Lisa, will be available for the Apple Ile 

for under $2200. 

INMOS ANNOUNCES A 32 -BIT 10 -MIPS "TRANSPUTER" 

lnmos Corp. has announced the IMS T424 transputer, a 32 -bit microprocessor with 4K bytes of on -chip 
high -speed (50- nanosecond) RAM. Inmos says the transputer will execute an average of 10 million 
instructions per second. 

UNIX ADDED TO DEC PROFESSIONAL, IBM PC XT, AND APPLE LISA 

The Santa Cruz Operation Inc. announced that it will market Microsoft's Xenix operating system for the 
IBM Personal Computer XT, the Digital Equipment Corporation Professional 350, and the Apple Lisa for 
$595 to $795. 

Digital Equipment Corp. announced PRON7M, based on Unix version 7, which will cost $695 for its 
Professional Computer. 

FOUR COMPANIES OFFER IBM COMPATIBLES WITH EXTRA FEATURES 

Seequa Computer Corp. and lntertec introduced dual -processor IBM -compatible computers, both with 
8086 and Z80 processors. The Seequa XT includes a 10- megabyte hard disk for $3995, without a 

monitor. Intertec's HeadStart, with a 3% -inch floppy -disk drive, is priced from $3495. North Star 
Computers Inc. and Onyx Systems Inc. introduced multiuser 80186 -based computers. The North Star 
Dimension allows up to 12 users to access the system, which includes a 15- megabyte hard disk and 
two workstations for $7000. Onyx's 186 Series allows multiple users to use Concurrent CP /M -86, or a 

single user may use MS -DOS; a single -user system is $4495. 

NANOBYTES 

Dysan Corp. is entering the software publishing business in an effort to enhance the market position of 
3%-inch disks and drives. Dysan plans to enhance and standardize the documentation of the top 100 
software packages and market them on 3%-inch disks... .Tandon Corp. announced that it will begin 
selling 10- and 15- megabyte hard -disk subsystems to IBM Personal Computer users through dealers. 
Previously, Tandon sold products only to manufacturers... .Digital Research Inc. has announced a 

FORTRAN -77 compiler that was developed using a new technology DRI says will enable it to develop 
and translate compilers more quickly than in the past....Tri -Data has unveiled the Oz Guardian, a $750 
modem that verifies passwords before permitting access to a system. The modem may be programmed 
to hang up and call back the phone number associated with that user. ...Softech Microsystems Inc. 
has announced a family of network software products based on its p- System operating system. Initially 
available for Corvus's Omninet, software for up to eight users costs $750....Eastman Kodak has 
announced that it will manufacture and market Drivetec's high- density 5%4 -inch disk drive for use in 

image storage and analysis applications. Kodak hopes to use its Isomax high- density disk with the drive, 
which can store 2.8 megabytes of data on a high- density disk....Lotus Development Corp. is reportedly 
working on a version of its popular 1 -2 -3 spreadsheet program for Motorola's 68000 microprocessor. 
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Introducing 
The ComputerThat Blew 

Their Socks Off At Comdex. 
1 

HeadStarr is the smallest, smartest, fastest, most powerful 
business computer you can buy. And networkable up to 255 
user stations. 

Fast? HeadStart's RAM Disk concept permits nearly 50 
times faster response than conventional microcomputers. 8 or 
16 bit and up to 1 megabyte of user memory. 

For more information, call or write: Intertec, 2300 Broad 
River Road, Columbia, SC 29210. Phone 803/798 -9100. 

Circle 195 on inquiry card. intertec, 



Introducing COMPAQ PLUS, 
the first high - performance portable 

personal computer. 

The makers of the COMPAQ "' 
Portable Computer, the indus- 

try standard, announce another 
breakthrough -the COMPAQ PLUS"' 
Portable Personal Computer. No other 
personal computer can handle so much 
information in so many places. 

The new COMPAQ PLUS offers the 
power of an integrated ten -megabyte 
fixed disk drive in a portable. You get 
problem -solving power that no other 
personal computer can match. 

Plus a bigger payload 
How much is ten megabytes? 

Enough to tackle jobs that can't be 
conveniently handled on most personal 
computers. 

used programs and data can be perma- 
nently kept in the COMPAQ PLUS, 
ready to call up and run. 

With programs permanently stored, 
the COMPAQPLUS becomes a well - 
informed traveling companion, a tool 
to help you apply your best thinking 
anytime, anywhere. 

You could store a complete library of 
accounting programs on the disk - 
payables, receivables, general ledger, 
and payroll -with the company's 
books. 

You could store an inventory control 
program with your inventory records 
and a list management program with 
your mailing list and a filing program 
with your personnel files. 

The COMPAQ PLUS is also 
equipped with a 360K byte diskette 
drive for entering new programs, copy- 
ing data files, and making backup 
copies. 

Information that would 
fill your company's ledgers can 

be stored on the fixed disk drive of the 
COMPAQ PLUS. 

A mailing list of 100,000 names, 
addresses, cities, states, and Zip codes. 

A full year of daily prices for every 
stock on the New York exchange. 

Inventory records on a quarter mil- 
lion items. 

The entire San Francisco phone 
book. And room left over for Peoria. 

The fixed disk drive keeps all the 
information seconds away, ready to 
be searched, sorted, retrieved, ana- 
lyzed or updated. 

Plus better use of your time 
The integrated fixed disk drive will 
store programs. That means your most 

Plus more programs 
More programs means more 
versatility. And the COMPAQ 
PLUS is impressively versatile 
because it runs all the popular 
programs written for the IBM' 
Personal Computer XT, avail- 
able in computer stores all over 

the country. And they run as is, with 
no modification whatsoever. 

And the high -capacity portable mul- 
tiplies the productivity of every pro- 
gram it runs. Your inventory and its 

control programs can go with you to 
the factory. Your books and your 
accounting programs can go with you 
to a board meeting. Your building specs 
and your project management pro- 
grams can go with you to the construc- 
tion site. 

You're buying a computer to solve 
problems. Why not have more 
problem -solving programs to choose 
from? 

. s' 
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designed shock 
isolation system protects the fixed 
disk from jolts. 

Plus a traveler's toughness 
Life can be tough on the road. A true 
portable has got to be tougher. The 
COMPAQPLUS is. 

Its integrated fixed disk drive is unique, 
designed specifically to travel. Rough 
roads and hard landings don't bother it 
because of a specially designed shock 
isolation system that protects the disk 
from jolts and vibration. 

All the working components are 
surrounded by a uniquely cross - 

membered aluminum frame. This 
structure, common in race car 
design technology, strengthens it 
side -to -side, front -to -back, and top - 

to- bottom. 
The outer case is made of LEXAN', 

the same high- impact polycarbonate 
plastic used to make bulletproof win- 
dows and faceplates for space suit 
helmets. 

Does a portable personal computer 
really have to be this tough? Take 
a good look at your briefcase and 
then decide. 

The COMPAQ 
PLUS runs all 
the popular pro- 
grams written for the 
IBM Personal Computer XT. 
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Plus ease of use 
The COMPAQ PLUS is big where it 
counts. 

The display screen is big. Nine inches 
diagonally. Big enough to show a full 
25- line- by -80- character page that's easy 
to read even if you're leaning back in 
your chair. 

The keyboard is full -sized and 
typewriter -style for easy control. 

With its built -in display, the 
COMPAQ PLUS makes a smooth, 
low profile on your desk, not an ob- 
stacle that you have to talk around. 

Plus an easy way to get started 
If you're buying your first personal 
computer and you're not sure how 
much capacity you need, your choice 
is easier now. 

Start with the COMPAQ Portable 
with single or double 320K byte disk- 
ette drives. If you need more capacity 
later, upgrade to the COMPAQ PLUS. 
A conversion kit is available that 
turns the COMPAQ Portable into a 
COMPAQ PLUS, complete in every 
detail and capability. 

The problem- solving power of a high- 
performance desktop personal computer can 
now go where you need it. 

Plus a lot more 
The COMPAQ PLUS also works with 
optional printers, plotters, and com- 
munications devices designed for IBM's 
personal computer family. 

It has two IBM -compatible slots for 
adding optional expansion boards. 
With companion programs, they'll let 
you share information with a network 
of personal computers in your office, 
communicate with your headquarters 
computer files while you're away, or 
add memory capacity if your needs 
grow. 

The COMPAQ Portable, the industry standard 
in portable personal computers. y 

It's got high -resolution graphics and 
text on the same screen. A detached 
keyboard. Programmable function 
keys. Expandable memory. Dozens of 
other features that simply make it do a 
better job of personal computing. 

And when you see all that the 
COMPAQ PLUS has to offer, you'll 
be pleasantly surprised by the price. 
The fact is, it costs hundreds less than 
comparably equipped desktop personal 
computers. 

See the first high -performance porta- 
ble personal computer. The COMPAQ 
PLUS -performance, programs, pro- 
ductivity. Plus problem -solving power. 

The new COMPAQ PLUS, the first high- 
performance portable personal computer. y 

COMPAQ PLUS 
Specifications 

Storage 
One integrated 10- megabyte fixed 
disk drive 
One 360K byte diskette drive. 

Software 
Runs all the popular programs 
written for the IBM XT. 

Memory 
128K bytes RAM, expandable to 
640K bytes 

Display 
9 -inch diagonal monochrome 
screen 
25 lines by 80 characters 
Upper- and lowercase high - 
resolution text characters 

El High -resolution graphics 

Interfaces 
Parallel printer interface 
ROB color monitor interface 
Composite video monitor 
interface 
RF modulator interface 

Expansion board slots 
Two IBM -compatible slots 

Physical specifications 
Totally self -contained and 
portable 20 "Wx81'Hx16 "D 

For the name of the 
Authorized Dealer nearest 
you, call 1-800-231-0900. 

01983 COMPAQ Computer Corporation 
COMPAQTM and COMPAQPLUST*t are trademarks of 
COMPAQ Computer Corporation. 
IBM is a registered trademark of International Business 
Machines Corporation. 
LEXAN° is a registered trademark of General ElectricCompany. 
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Circle 264 on inquiry card. 

Get the 
total 
picture. 
Improve your present computer 
system with a high -resolution 
color monitor from NEC. 

NEC'sJC -1216 gives you the highest 
resolution you can get in a color 
monitor. And it can reproduce as 
many different colors and shades as 
the best microcomputers can gen- 
erate. Compatible with a wide 
variety of computers, including IBM, 
Zenith; H -P; and others, including 
NEC's own PC -8000 and PC -8800. 

Compare these specs with your 
present monitor: 
12 -inch diagonal screen 

RGB input signal with TTL level 
Switchable Pos /Neg display 
characters 
80- character, 25 line display 
640(H) x 240(V) resolution 
8 x 8 dots, 10MHz video 
bandwidth 

'NEC CG -91 cable required 

Productivity at your fingertips 

NEC Home Electronics (U.S.A.), Inc. 
Personal Computer Division 
1401 Estes Avenue 
Elk Grove Village, 1160007 
(312) 228 -5900 

NEC Corporation, Tokyo, Japan 
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Letters 
In Praise of the Morrow 

I have just finished "The Morrow Micro 
Decision" (October, page 306) by Tom 
Wadlow. As the satisfied owner of one of 
these fine machines, I must take excep- 
tion with a few of his statements. 

A user does not have to suffer the in- 
dignities inflicted by the Control key. This 
is the only review on the Morrow that I've 
read (and I've read at least three others) 
that does not mention that Morrow offers 
two terminals. The more expensive ter- 
minal has a much more professional 
"feel "; the Control key is located beside 
the Lock key. 

I agree with the complaint about the 
ports. However, the latest advertisements 
show that a parallel port has been added. 
Didn't the author get the latest informa- 
tion before writing his review? The 
MD -11, another recent introduction, 
should also have been mentioned. It 
offers hard -disk storage. 

As a first -time microcomputer user, I 

found the documentation quite adequate. 
Perhaps Mr. Wadlow would prefer Apple; 
as far as I know, you still have to pay ex- 
tra for its documentation. As far as con- 
figuring the terminal, I cannot imagine a 
dealer who would not assist in this ad- 
mittedly distasteful task. 

My only real complaint is that I am still 
waiting for the database manager. 

I guess the Morrow ads are correct; 
maybe it does take a special breed to 
recognize the value of the Morrow ma- 
chines. 

Gregory Diehl 
Data Processing Consultant 
2561 Hungary Spring Rd. 
Richmond, VA 23229 

Two other major microcomputer pub- 
lications reviewed the Morrow Micro 
Decision small -business computer in 
September. Based on these reviews and 
my own 11 -month experience as an MMD 
owner, I can only conclude that Tom 
Wadlow's October review was superficial 
because of an impending deadline. 

In any case, I believe Mr. Wadlow 
seriously underestimated a machine that 
may be the best buy available for the first - 
time business user uninterested in 
portability. 

I have tried in vain to explain to col- 
leagues the utility of the MMD's "virtual- 

drive" feature for saving files when con- 
fronted with a filled -up disk, for copying 
files from one disk to another without 
leaving Wordstar, and for other ways to 
avoid a few of the irritations that plague 
users. 

I appreciate the CP /M interrupt that 
allows me several tries at a BDOS (basic 
disk operating system) error before giv- 
ing up and retreating to the operating sys- 
tem. Although I'm sure other manufac- 
turers could offer these BIOS (basic input/ 
output system) /BDOS modifications, I 

know of no other under -$2000 microcom- 
puter that does. Do any over -$2000 ma- 
chines offer them? 

Similarly, I've found the disk -emulation 
feature convenient; friends and coauthors 
with Osbornes or IBMs simply mail me 
a disk if they don't have a modem. I wish 
Mr. Morrow had included a disk- format- 
ting option as well, so I wouldn't have to 
stockpile supplies of my friends' disks. 

In the only "benchmark" in the review, 
Mr. Wadlow says the bundled Correct -It 
spelling checker is slow in "loading and 
sorting;' based on his "test" of a single 
sentence of 14 words. As anyone who has 
used various spelling checkers knows, 
most of the time in operating these pack- 
ages is spent checking the sorted object 
file against the master dictionary. My own 
"test" (without leaving Wordstar, thanks 
to the MMD virtual -drive feature) found 
that Correct -It took only 5.6 seconds to 
"load and sort" this 334 -word letter. It 
then took another 75 seconds to check 
each of these words against its 36,000 - 
word dictionary. Given what a spelling - 
checker does, I submit that this is not 
slow. 

Mr. Wadlow may have revealed himself 
as a dedicated "Selectric" keyboarder 
when he complained about the location 
of the Control key on the MMD keyboard. 
As in almost all Lear -Siegler ADM ter- 
minals, the Control key is conveniently 
located in an easily learned position, im- 
mediately below the Z key. But those 
used to stretching beyond the left -hand 
shift key (as on Apples, IBMs, and many 
other terminals) will have trouble ad- 
justing. I can assure Mr. Wadlow that the 
only drawback to an experienced user is 
the difficulty of making a one -hand 
stretch to achieve "Ctr1Y" (line -delete in 
Wordstar), and I have often thought of 
this as fortunate. 

My fellow members in the Morrow 
Micro Decision Users Group have found 



VideotermTM The Best Selling 80- column Card For Apple@ 

By the end of 1982, the Videoterm had outsold all other 80-column cards two to one. Today, the 
Videoterm continues to be the standard for the Apple ][ and Apple ][ plus. This is the ideal 
80- column card for word processing, spreadsheets, and other business applications. 

With the Videoterm, you can display your text with a 7 x 9 -dot matrix which provides 
upper and lower case letters with true descenders. The single -wire shift mod is 
also supported. The Videoterm will list both Integer and Applesoft BASIC pro- 
grams using all 80 columns without splitting keywords. The popular ESCape 
sequence editing capabilities and a stop -list function using Control -S 
are supported. If you install the Videoterm in Slot #3, it will automat- 
ically be used by Pascal and CP /M, since these operating systems 
recognize the Videoterm as a standard video display terminal. 

Apple lle Kit 
This kit contains an OPTIONAL Videoterm firmware and a rede- 
signed softswitch for the Apple / /e. This OPTIONAL firmware is for a 
BASIC programmer and includes: NORMAL, INVERSE, HOME, and lower- 
case entry of BASIC commands. 

The Videoterm has no trouble keeping up with 1200 baud modems during normal printing or scrolling. The Videoterm is 
not compatible with cards plugged into the auxiliary slot of the Apple / /e. For this situation, we recommend the 
UltraTerm display card. 

Videoterm Utilities Disk 
The six programs on the Videoterm Utilities Disk will complement the creativity of the 80- column screen. This disk con- 
tains: 

GRAPHICS TEMPLATE - Create a business form in 80 columns 
SCROLL UTILITY PROGRAM -Set a window in 80 columns PASCAL DEMONSTRATION PROGRAMS 
FONT EDITOR -Create new character fonts VIDEXGRAPHICS- Provides MID -RES Graphics in Pascal 
READ SCREEN -Read characters from screen locations MID -RES GRAPHICS -Graphics in 80 columns 

Alternative Characters 

Spanish 

French 

£ á f F 

ç 

é a è 

The Videoterm comes with ASCII 
standard character set. There is a 
second socket for an alternate 
character set. You may choose 
from foreign languages, inverse, 
underline, APL language, symbol 
(math and Greek), and line drawing 
graphic character sets. 

Circle 370 on inquiry card. 

Apple is a registered trademark of Apple Computers, 
Inc. Videoterm is a trademark of Videx, Inc. 

Soft Video Switch 

The Soft Video Switch knows 
whether it should display 40 or 80 
columns or Apple graphics. It does 
the tedious work of video -switching 
so you don't have to. 

Switchplate 

Some programs 
(especially those that 
use Run -Time Pascal) 
write directly to the 
40- column text page and 
do not use standard 
video -switching pro- 
tocol. For these pro- 
grams, the Switchplate 
allows you to easily tog- 
gle to the 40- column 
video output. 

Videx 
1105 N.E. Circle Blvd. 
Corvallis, OR 97330 

503 -758.0521 



Lathers 

any ways they can use the Micro Ded- 
as a fully equipped, low-cost solu- 

tion to business needs. 1 only hope BYTE 
will assign a more sophisticated reviewer 
to Mr. Morrow's latest offspring, the 11- 

megabyte /128K/$2745 MD -11 (with 
bundled software, of course). 

Andrew ). Boots 
2619 Washington Ave. 
Chevy Chase, MD 20815 

In 'The Morrow Micro Decision' TOM 
Wadlow states that, 'The basic drive is 

single -sided single-density and stores 
about 200K bytes" I do not think this can 
be true because my machine has single. 
sided double-density disks on i. They 
hold only about 200K bytes. 

He implies, at the end of the same para- 
graph, that programs written for the IBM 
PC can he run on the Micro Decision 
This statement, the way it is worded, is 

inexcusable from a reviewer. Howcan one 
run a program written fa a 16-bit ma- 
chine on an 8- bitmachine? While the for- 
mat is readable, unless the program n 
written so that the 790 cart read it, it it 
unusable. 

Also, he should have admonished peo- 
ple to he careful with any compatible soft- 
w. i.e., Xerox (L'0, Osborne I. These 
program formats are usable only if there 
has been metal( iguratton in the software 
that addresses the hardware pour, etc. If 
they are not warren to he transportable, 
they ..ill not work. Most of the software 
manufacturers that I have contacted are 
not sure if their Xerox or Osborne formats 
will run on the Micro Decision. B they 
don't, you may lose the price of the soft- 
ware, unless you can go inside and re- 
write that part of the software 

'don't know where Mr. Wadlow got his 
prices, but an ad in the same issue lists 
different prices for the MMD. But the 
point of his article that really made me 
mad was his assessment that 'The Micro 
Decision would make a good second 
computer for people who are familiar 
with CP/lol systems or for those who have 
had experience with computer" Because 
1 do not fall into either category, I have 
to interpret that Mr. Wadlow thinks the 
system would not be good for me. How- 
ever, I did not have any trouble with the 
MMD. I found the turnkey menus to be 
invaluable. Had I purchased a system that 
was not supported in the way the MMD 
was, I would probably have been turned 
off by computers. Instead, I am enthus- 

56 0 ,i nw r erre em000 r. Inc 

iastic about them I have learned the 8080 
assembly language and have started 

rating many programs. I would not 
hesitate to recommend the MMD to 
someone who had never laid hands on 

computer system before. In all fairness, 
I think that Mr. Wadlov's evaluation was 
somewhat biased simply because he was 
not a novice tarer. 

David M. Gamin 
2612 N.E. Skidmore 
Portland, OR 97211 

Tan WWAasu responds: 

In my opinion, the purpose ofa review is 

ehraefdd: Fart, the equipment should be 

reviewed to or if it live up to the manufac- 

h r' 1 od, th qu'pme t h ld 

be compared with the competition and its 

rands and fads Shedd be brought to light; 
and Bird, a machine should be examined to 

no if it is all it should be -it., doe it have 
any serious deign errors? 

1 seem to have stepped on some toes with 
my review of the Micro Decision. NonMicm 
Decision owners said they appreciated the 

review because it suggested things th yslandd 
watch out for when purchasing my machine 

Micro Decision owners opiniemwere mixed 
Some said the machine was a "rake and they 

would rot recommend it to anybody. Other 
hank it's the best thing since peanut butter. 
I think it ha good machine wth some prob- 
lems that shohdd be enrrind out in the open, 

not hidden under the gloss ofan wdercritiml 
review. 

Rru pals: 

The BYTE article pipeline is unfortunately 
long and, sum arose, th' swarth 

problems The system I received from Mamma 

had an ADM40 terminal, sod Morrow vim 
not supporting the Liberty at the time. I had 

wee touched a Liberty (I have since) and 

therefore could roe mote any comments about 
it. 

Keyboard 
Over the coenof my caner, !traceries. 

body used approximately 25 different key 
boards ranging frog keyparhesand teletypes 

to my cure* Lisp Machine kaydovd (which 

has seven different kinds of shift keys any 
cmrbinationofwdsich maybendoften is used 

with a single alphanumeric character). The 

issue of the "bed" keyboard is touchy. I will 
simpiysettle forming that the ADM -20 key- 
board is far from the 'best" The liberty is 

much better. 

Cogpahbility' 
if you read the fin, paragraph under Disk 

Steage in my article, you will no that I did 
not say that programs written for the IBM - 

PC can run on the Micro Derision. I said that 

conversion programs to not on the Micro 
Decision that allow you to read IBM PC disks 

(which implies tot files mays one binary files 

world be useless to the MMD) ar available 

MD -Il 
The MDU was announced just shortly 

before the October issue of BYTE lit the 

stands. And prices can change dramatically 
over the large fraction ofa year between sub. 

mn of an article and its publication. 
I still dard by my rearm. 

Name Change 
We appreciate David Fiedler's mention 

cd us in the table accompanying 'The 
Unix Tutorial, Part 2" (September, page 
257). However, we changed our name 
tom Uniseft Inc to Unicorp Software 
Inc., to avoid confusion with Unisoft Sys- 

tems Corp. of Berkeley. Also, there was 

a typographical erse in our phone num- 
ber. The correct number is (212)3076800, 
not (212) 327-6800 as published. 

Mark Pearson 
President 
Unicorp Software Inc. 
303 West 42nd St. 
New York, NY 10036 

Unix Update 
In my recent article on Uns typesets ng 

('Typesetting on the Unix System," Oc- 
tober, page 253), I did not want to sound 
negative about either Scribe or TEX, ear 
did I intend to portray any formatting 
system as being better than the other. 
There is at least one factual error in the ar- 
ticle: TEX does not requin non-ASCII 
symbols, but rather provides an alie- 
nation to using them (various escape 
sequences). 

Good documentation -The TES Book- 
was sdseduld for publia tion by Addison- 
Wesley in late 1981 TEX is actually writ- 
ten in WEB, a Pascal preprocessor lan- 
guage that is capable of producing code 
for a wide variety of machines A new 
macro package to produce tables (a TBL 
equivalent) and a set of bibliographic fm- 





Letters 
mats (using a Scribe -like database) are 
now available. 

There are two important ways in which 
TEX surpasses troff when measured by 
traditional typesetting standards. First, 
TEX provides kerning, whereas troll does 
not. Kerning is the moving of small let- 
ters underneath large overhanging letters, 
as in the digraphs To and Ve. Second, 
TEX and Scribe allow for different design 
sizes, while troff has width tables for only 
a single design size. Traditionally, good 
type designers always drew several varia- 
tions of a single typeface to suit the op- 
tical requirements of different print sizes. 
Current trends point back to this 
tradition. 

Bill Tuthill 
Imagen Corporation 
2660 Marine Way 
Mountain View, CA 94043 

The Model 4's Hitches 
All in all, I was quite pleased with 

Rowland Archer Jr. s review of the new 
Radio Shack TRS-80 Model 4 (October, 
page 292). I recently purchased a 64K -byte 

two -disk -drive version myself, and I am 
glad that I did. However, as with all 
things electronic, there are always a few 
hitches and glitches and compromises. 
Some of the problems with the TRS-80 
were covered in the Archer article; how- 
ever, there are a few niggling gripe points 
that he either failed to uncover or simply 
omitted for lack of space. 

For one thing, there is the matter of the 
on -board speaker and the sound that can 
be generated with a new statement in 
TRSDOS 6.0. I defy anyone to find a ref- 
erence to that statement and the method 
for its use in either the BASIC section of 
the Disk System Owner's Manual or in the 
Radio Shack Model 4 Quick Reference 
Guide. (Or, for that matter, in any other 
piece of documentation that comes with 
your new computer.) In order to be able 
to make use of this feature, I had to con- 
tact my dealer, who in turn had to call the 
nearest Radio Shack Computer Center, 
who then informed us of the following: 

1) The proper statement syntax is 
SOUND X,Y where X is the pitch and Y 

is the duration. 
2) The permissible range of values for 
pitch is 0 -7. 

3) The permissible range of values for 
duration is 1 -31. 

He then gave us the following program 
with which to provide ourselves with a 
demonstration of the Model 4's sound - 
making capabilities: 

10 FOR X= .1 'TO 7 STEP .1 

20 PRINT X 

30 SOUND X,1 
40 NEXT X 

50 END 

Unfortunately, I was not impressed. 
This feature, with its limited ranges of 
both pitch and duration, is less than 
useless. Radio Shack could have omitted 
it and no one would have missed a thing. 
Fortunately, one is still able to generate 
a regular range of TRS-80 sound through 
the previous method of sending the ap- 
propriate values to an output port. (After 
doing some reading about the Job Con- 
trol Language features of the Model 4, I 

realized that the primary reason for the 
inclusion of this piddley sound capabil- 
ity was for use as an alerting device when 
the computer is being used for a multi- 
plicity of different processing tasks in a 
business or other office environment.) 

ALF COPY SERVICE 
1315F Nelson Street Denver, CO 80215 (303) 234.0871 

FAST RELIABLE LOW COST 

If you produce software, ALF's disk copying service is the quick, 
convenient answer to your duplication needs. Most orders are shipped in 
less than a week. Every disk we copy is verified bit by bit and guaranteed 
100% flawless. 

We can copy virtually any soft -sectored mini format. Standard 
formats: Apple II (including nibble -copy proof, double -boot, and fast load), 
Apple Ill, Atari, IBM PC, Kaypro, NEC PC8000, Osborne, TRS -80 I and Ill, 
Zenith Z -90 and Z -100, and more. Copy protection is available for most 
formats. 

Our "no frills" pricing means you don't have to buy extras you don't 
need - set -up charges start at $10, and copying charges are 30c to 400 per 
side. (See blank disk prices at right. Minimum: 50 copies.) Quantity dis- 
counts available for large orders. 

Of course, we have the frills too: label application, 3 -hole vinyl pages, 
printing of labels and sleeves, shrink packaging, heat sealing, and much 
more. We can put your product in a customized package -vinyl folder or 
IBM -style binder /slip case -for a low price in small or large quantities. 

ALF is one of the oldest and most trusted names in the duplication 
business. ALF designs and manufactures copying machines that other 
copying services and software publishers around the world rely on every 
day. Our complete understanding of duplication technology assures you 
of the finest reproduction available. 

We're eager to solve your duplication and packaging problems - 
whether you want one service or a total package. Give us a call 
today! 

BLANK DISKS 
ALF buys large quantities of 

disks for our disk copying service - 
and we can pass our savings on to 
you. If you're buying hundreds of 
disks, ALF is your ideal source for 
top quality disks at a reasonable 
price. We buy our disks in bulk 
packages, avoiding the expense of 
fancy printing and labeling. 

The disks listed below are 5 1/4", 
single sided, double density (except 
as noted), unlabeled, with hub re- 
inforcement ring. Other disks are 
available, call for details. 

3M 
MEMOREX 
NASHUA 
NASHUA 
(single density) 

VERBATIM 

$165 per 100 

$165 per 100 

$160 per 100 

$140 per 100 

$190 per 100 

Without sleeves: add $2.50 
shipping per 100. 

With tyvek sleeves: add $7 plus 
$2.50 shipping per 100. 

Packed in boxes of 10 with tyvek 
sleeves: add $15 plus $3.00 
shipping per 100. 

IS January 1984 © BYTE Publications Inc. 



Introducing the First 2.5 Mb 
Minifloppy Drive. 

Isn't it just like Rana Systems to introduce a 
floppy disk drive for the IBM° with the mass 
storage benefits of a hard disk, plus the 
floppy's strength of removable media. The first 
minifloppy that stores an incredible 2.5 mega- 
bytes on a single diskette. Imagine, storing a 
word processor, a spelling checker, mailing list, 
and dictionary on one floppy. With megabytes 
to spare. 

Rana's new drive needs only 10 floppies to 
give you all the capacity of five 5- megabyte 
hard disks. And that's not the limit. In fact, there 
is no limit. Like any floppy with its removable 
media, you can use diskette after diskette to 
increase your storage. Our expanded capacity 
disk drive not only acts like a hard disk, it also 
serves as an ideal back -up for one. 

And that's just the beginning, because 
Rana's drive introduces totally new "closed 
loop servo" minifloppy technology, making the 
drive insensitive to temperature or humidity. 
Rana's controller card can be used with stan- 
dard internal drives also, so you don't have to 

use an additional slot. Our drive comes with its 
own power supply, software enhancements for 
PC -DOS 2.0 and 1.1, and CP /M -86° and a box 
of diskettes. Everything you'll need to make 
your IBM operate to its maximum potential. 

The new 2.5 megabyte minifloppy drive, 
available first for the IBM' PC and XT and soon 
for the Apple® It's Rana's latest proof that to 
stay a step ahead, you've got to lead the way. 

Always a step ahead. 

RanaSystems 
21300 Superior Street. Chatsworth. CA 91311 213.7095484 For dealer information call toll tree 1. 800. 421.2207 In California only call 1 -800- 262 -1221 Source Number TCT -654 Available at all 
participating Cornputerland stores and other line computer dealers See us at Comdex Booth +326 -427 Circle 388 on inquiry card 
R; IBM is a registered trademark of International Business Machines. Inc nt CP.'M-86 is a registered badentark of Digital Research p' Apple is.] registered trademark of Apple Computer. Inc 



The new 384K Quadboard 
by Quadram is the most 
comprehensive board you can 
buy for the IBM PC or XT. Now 
with added hardware features 
and advanced software. But 
our same low price. 

NEW EXPANDED QUADBOARD 
Quadboard now delivers 9 of 
the most needed PC functions/ 
features. To let you get the 
most out of your Personal 
Computer. And help 

work better you wo and 

THE WORLD'S faster. 

All of these features 
are standard on the 
new Quadboard: 

Parallel Port: With the 
new Quadboard, you 

get a Parallel Port. Perfect 
for operating most printers 

and other parallel devices. 
Serial Port: There` 

BEST SELLING 
MULTIFUNCTION 
BOARD IS NOW 
EVEN BETT, 

a Serial Port. too. Fully program- 
mable. use it to connect to plotters. 
modems. and other serial devices. 

Chronograph: And Quadboard's 
Chronograph (Real -time clock/ 
calendar) keeps your system's 
clock up -to -date. 

Game Port: The new 
Quadboard has an IBM 

compatible Game Port. 
Plug in a joystick or 

game paddles, and fire 
away. 

I/O Bracket: 
Quadboard now 

comes with a special 
I/O bracket. Use it to 

organize your expansion 
port connectors. Snaps right 
onto the back 
of the PC. 

wem' 

Socketed with no RAM installed 
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 Expandable to 384K: 
The new Quadboard is expandable 
in 64K increments for up to 384K 
additional RAM. With full parity 
checking standard. With the new 
Quadboard and a fully populated 
system board, you can take your 
PC's memory up to the 64OK limit. 

QuadRAM Drive: Plus, with 
Quadboard you get advanced 
QuadMaster Software. Including 
the QuadRAM Drive program. 
Use it to set up multiple RAM 
Drives in Quadboard memory. 
Solid state drives that let 
you store and retrieve data 
quickly and easily. Or take 
advantage of QuadMaster disk 
caching. To access frequently 

used data whenever you need it. 
MasterSpool: QuadMaster 

Software also includes 
MasterSpool. Use it to set up a 
software print buffer quickly and 
easily. This advanced spooler lets 
you pause at any time, back up or 
move forward in a file. Choose 
just the amount of buffer space 
you need and stop waiting on 
your printer. 

Qswap: Another feature of 
QuadMaster Software is Qswap. 
With Qswap change line printers 
1 and 2 back and forth, with just 
a few keystrokes, as often as 
you like. 

QUADBOARD STANDS OUT FROM 
THE PACK 
Now more than ever Quadboard 
is the first and only board your 
IBM PC or XT may ever need. No 
other board even comes close. 
Because Quadboard is designed 

for performance. Engineered 
for dependability. 

And built in the continuing 
tradition of Quadram Quality. 

There are many 
imitators, but only 
one leader. So make 
sure you ask for 

Quadboard by 
Quadram, the 

leader in micro- 
computer 
enhancement 
products. 

Compare. See why more Quad boards are 
bought than any other multifunction board... 

Features/ 
Functions 

Memory 
Available 

Quadboard 

0 -384K 

SixPakPlus 

0 -384K 
Parallel & 

Serial Port 

Clock/ 
Calendar 

Yes Yes 

I/O Bracket 

Game Port 

Yes Yes 

Standard 

Standard 

Yes Yes 

Yes 

Yes No 

Disk Cache Yes No 

UST PRICE 

WITH 384K' $795 $970 

'Manufacturers suggested list price for board with all 
available features /functions as shown (options included). 
SixPakPlus is a trademark of AST Research Inc. 

QUAD&M 
An Inoelepenl Systems Company 

4355 International Blvd. /Norcross, Ga. 30093 
(404) 923 -6666 /TWX 810- 766 -4915 (QUADRAM NCRS) 

INV ti 
1=1 _t 

- l 

1NTERQUADRAM In Europe 
Interquadram, Ltd. 
442 Bath Road /Slough, England 

Interquadram GmbH. 
FASANENWEG 7/6092 Kelsterbach /Nest Germany 

Interquadram S.A.R.L. 
41 Rue Ybry./92522 Neuilly /France 

Circle 298 on inquiry card. 
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Letters 
Perhaps Radio Shack should have taken 

the money that was spent on incor- 
porating that insipid attempt at a sound 
statement and spent it on providing the 
Model 4's keyboard with a functioning 
"ON" light. After the computer has been 
turned on and before TRSDOS has been 
booted up, there is absolutely no way to 
tell that it is on: no cursor on the screen 
and no lights on the keyboard or front 
panel. It's such a simple thing, yet it 
seems to have completely slipped the at- 
tention of the engineers at Radio Shack. 
And it is important: I've had my Model 

4 for only two months and I've already 
inadvertently left it on overnight several 
times (once with the cover on it). 

And, of course, there are the seeming- 
ly obligatory documentation typos and 
ambiguities. When attempting to get the 
communications software that is included 
with TRSDOS 6.0 (a useful and sophisti- 
cated program, I might add) up and run- 
ning, the unsuspecting Model 4 user is 
led on a wild goose chase for an appen- 
dix that doesn't exist: the included refer- 
ence to Appendix L should have been to 
Appendix I. Once I got the Comm pro- 

Computer Supplies 
Shipped Anywhere 

No ma ter where 
you use a micro 
computer or 
word processing 
machine, top 
quality supplies 
from Pryor are 
only a phone call 
away. We offer a full 
inventory of items, 
from ribbons and 

printwheels to binders 
and furniture, diskettes, 

and magnetic tape... over 
1600 items in all ... and 

everything's in stock. 
You can expect instant 

turnaround of 
all orders, even 

overnight express 
if you wish. 

Full line computer supplies since 1959 

Over 67,000 customers rely on Pryor every day. 
Call toll -free for your own catalog now. 

.5.1-800-558-6866 
22 January 1984 © BYTE Publications Inc. 

gram going and experienced difficulty in 
downloading a file from my disk space 
in Compuserve, I discovered that the 
problem lay with the instructions for 
transferring a file from a mainframe to a 
TRS -80. We are first told to "Type in the 
command which causes the mainframe 
to list the file, but do not press 
< ENTER > ." The next instruction tells us 
to "Specify your receive file by pressing 
< CLEAR > < 6 > followed by < CLEAR 
> <9 >;' after which we are to type in 
the filename in response to the prompt. 
The third step begins by instructing the 
user to "Press < CLEAR > <6> followed 
by < CLEAR > < : > to open the receive 
area of memory." If the file to be down- 
loaded is smaller than the available area 
of memory, we go to the next instruction. 
We are then told to "Press < ENTER> to 
start the file listing." The instructions are 
both clear and quite detailed, but the con- 
fusion results from assuming the user, 
who is being walked through the pro- 
cedure verbatim, will suddenly break out 
of the rote mold and provide one key step 
that they have assumed to be one of com- 
mon sense. When I attempted to carry 
out these instructions, I began by issuing 
the prescribed FILGE command to list my 
file: 

TYPE filename 

but did not press < ENTER> . I then did 
the <CLEAR> <6> <CLEAR > <9> 
to specify my receive file. The Comm pro- 
gram responded with the appropriate 
prompt and I typed in the filename 

Filename: filename 

Now, anyone with an ounce of com- 
puter literacy knows that, ordinarily, in 
order to get the computer to "take" the 
information that has just been typed on 
the keyboard, the user must press 
< ENTER > ; but remember, the instruc- 
tions have been set up for the user to 
follow precisely, step -by -step. The first in- 
struction told us not to press < ENTER> 
in a situation where we normally would 
have, and the first half of the second in- 
struction had us press keys that caused 
the computer to do something without 
having to press < ENTER > . So the im- 
mediate assumption, at least on my part, 
was that I was not to press <ENTER> 
again until explicitly instructed to do so 
in the fourth step of the procedure. 
Therefore, without pressing <ENTER> 
after typing in the name of the receiving 
file, I tried to open the receive area of 

Circle 352 on inquiry card. -4 



Bored Waiting? 
Here's The Board You've 

Been Waiting For. 

III12111117T1111:YfY 

A hard disk and cartridge tape 
controller together on one 
board? Magic? Not really. It's 
Teletek's HD /CTC. The hard disk 
and cartridge tape drive control- 
ler provide the support necessary 
to interface both rigid -disk 
drives and a cartridge tape deck 
to the S -100 bus. 
A Z -80A CPU (optionally Z -806) 
providing intelligent Control of 
the rigid -disk and cartridge 
tape drives. 
Support of 5'/4" rigid -disk 
drives with transfer rates of 

5 megabits per second. Minor 
changes of the on -board com- 
ponents allow the support of 
other drive types /sizes and 
transfer rates up to 15 megabits 
per second. (Interface to disk 
drive is defined by software/ 
firmware on- board.) 
Controller communications 
with the host processor via 2K 
FIFO at any speed desirable 
(limited only by RAM access 
time) for a data block transfer. 
Thus the controller does not 

constrain the host processor in 
any manner. 
Two 28 -pin sockets allowing 
the use of up to 16K bytes of 
on -board EPROM and up to 8K 
bytes of on -board RAM. 
Individual software reset 
capability. 
Conforms to the proposed 
IEEE -696 S -100 standard. 
Controller can accommodate 
two rigid -disk drives and one 
cartridge tape drive. Expansion 
is made possible with an 
external card. 

Teletek's HD /CTC Offers A Hard Disk 
Controller, Plus Cartridge Tape Controller, 

All On One Board. 

TELETEK 
4600 Pell Drive Sacramento, CA 95838 (916) 920 -4600 Telex #4991834 Answer back -Teletek 
c Tcictck 1984 
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CERTIFIED ERROR FRE 

Sentinel C 

1.E3f=-1,11-1 1ttaL 
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SENTINEL 
fflUUIUIDISKETTES 

puler Products. Dwlsion of Packagmy Induslnes G _. 

Guaranteed 
when properly 

used to 
Read, Write 

Error -Free as long 
as you 

own them. 
. 

QUALITY ¡lime' 
YOU MAY NEVER NEED. 

But it costs no more! 
The expert technicians who 

produce and monitor the 
quality of our diskettes have 

developed new state -of- the -art 
technology using equipment 

we design and build ourselves, 
unlike any other diskette 

maker. That's why our burn- 
ishing method uses a unique, 

dual -sided technique which 
provides an advanced degree 

of surface smoothness, the 
key to consistent high quality SENTINEL® 

performance. In addition, a 
superior, high quality lubricant 
assuring extra long life and a 
quality control program which 
includes certifying every 
Sentinel Diskette are reasonS 
we can offer you the industry's 
most exacting guarantee. 
For unsurpassed information 
security, choose Sentinel 
brand, and ask your dealer 
about the new 2 -PACK in a 
resealable storage case.. 

The Professional's Diskette - Ideal for Personal Use. 

Sentinel Computer Products, Division of Packaging Industries Group, Inc., 
Hyannis, MA 02601 Tel: 617- 775 -5220 

Letters 
memory with the < CLEAR> <6> 
< CLEAR> < : > command and got a 

couple of graphics characters printed 
following the receiving filename for my 
trouble. 

Needless to say, I was extremely non- 
plussed, so I began to experiment with 
the command sequences listed in the re- 
mainder of the instructions, only to be 
rewarded with open files, empty files, a 

half -hour of toll and connect charges, and 
one massive headache. By the time I 

finally deduced the nature of the prob- 
lem, I was fit to be tied. 

Now don't get me wrong; I love my 
new Model 4 and wouldn't trade it for a 

whole room full of other types of com- 
puters (they each have their own set of 
drawbacks anyway), but I do wish that 
companies would pay a little less atten- 
tion to rushing things to the market to 
beat the competition and a little more at- 
tention to providing comfort and conve- 
nience to the people who are plunking 
down a couple of thousand dollars for the 
companies products. 

Tom Greenwell 
2017 East Walnut Ave. 
Visalia, CA 93277 

Hearing Loss and CRTs 

Like reader Page (Letters, October, page 
30), I am bothered by the high- frequency 
audio output of monitors and televisions. 
This has kept me from watching TV (not 
such a bad thing) but also has caused me 
trouble when using my computer. 

My solution was to build a plywood 
box with a glass front for the monitor. The 
glass is clamped down on foam -tape 
weather stripping and all the joints of the 
box (and the cord hole) are sealed with 
silicone RTV. As the glass is tightened 
down on the foam tape and the final leaks 
are closed, the squeal goes away. Of 
course, the monitor runs hotter than 
before, and I turn it off during breaks. The 
monitor has worked fine for two years in 
the box. 

I suggest that the box be sized 
generously to allow internal air flow and 
that its exterior not be covered with 
papers, etc. To control high- frequency 
sound it is necessary to get it as airtight 
as possible. 

I note that all the current research into 
health problems from VDTs (video -dis- 
play terminals) has ignored this problem 
and suggest it as a good topic for re- 

.4- Circle 322 on inquiry card. 



CLEO 
makes the mainframe connection. 

Your PC can do more. 
CLEO Software is the 
answer to your 
interfacing problems. 
The communications features 
of the CLEO -3270 Software 
package allow your microprocessor 
to emulate a cluster of IBM terminal 
devices. 

You don't even need to change software 
on your mainframe computer, because 
for all it knows, it's 
communicating with a 

3271 -12. 3275 -12, or 
3276 -XX cluster. And the 
CLEO program will 
support multiple devices. 

If your IBM mainframe doesn't support 
remote 3270 clusters, you need remote 
batch communications. CLEO -3780 
Software is your answer. 

For full details contact Phone 1, Inc., 461 North Mulford 
Road, Rockford, IL 61107: phone (815) 397-8110. 
Telex 703639 

Standard Features -CLEO 3270 
Bisynchronous 3276 -2 protocol to 9600 baud 
SDLC 3271 -12 and 3275 -12 protocol 
Up to eight line cluster activity 
Selectable control unit address 
User install program for various CRTs 
3278 emulation for ASCII CRTs 
Available for CP /MTM, MP /MTM. MsDOSTM, TurboDOSTM. Unix". 
and XenixTM 

3276 -12 protocol, coming soon 

Standard Features -CLEO 3780 
Point -to -point and multipoint communications 
Available for CP /MTM, MP/M". MsDOSTM.TurboDOSTM. Unix", 
and XenixTM. 

Supports transparent mode 
Coded in C language 

CP /M is a Trademark of Digital Research. Inc 
MP /M is a Trademark of Digital Research. Inc 
MsDOS is a Trademark of Microsoft. Inc. 

Circle 287 on inquiry card. 
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SYSTEM CENTER FOR PERSONAL COMPUTER 
AUTHORIZED DISTRIBUTOR FOR 

17981 Skypark Circle Suite B, Irvine, Calif. 92714 / Phone:(714)261 -5220 
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Letters 
search. Perhaps the reason it has been ig- 
nored is that our society of TV watchers 
has acquired a notch in its hearing at the 
critical frequency. An interesting question 
is where in the hearing system the notch 
occurs. 

Another question that seems to get little 
attention in the current VDT studies is the 
effect of screen flicker with short - 
persistence phosphor screens and /or poor 
drive circuitry that doesn't keep the 
characters still on the screen. 

Doug Milliken 
245 Brompton Rd. 
Williamsville, NY 14221 

Regarding the letter from Reverend 
John Page -this high- frequency noise is 
a ubiquitous phenomenon caused, I 

believe, by the fact that the monitors are 
designed by deaf engineers. Most men 
have lost their hearing at 15.7 kHz by their 
early twenties and thus build and design 
the monitors with cheap flyback trans- 
formers that vibrate at the flyback fre- 
quency. The medical problem is thus with 
the engineers and not with those who can 
hear those frequencies. Measurements 
near the cooling holes of many monitors 
give readings as high as 90 dB (decibels). 

I have also been trying to find a monitor 
without this defect. I am going to try 
wrapping the flyback transformer com- 
pletely, which will require rewiring it to 
the board so the wrapping can go under 
it as well. However, a better course would 
be to put pressure on the manufacturers 
to build better equipment. 

William G. Unruh 
Department of Physics 
University of British Columbia 
Vancouver, B.C. 
Canada VGT 2A6 

I believe that John Page has identified 
a problem with CRTs (cathode -ray tubes) 
that may be of much more immediate 
concern than the recent controversy about 
CRT radiation hazards. I, too, have ex- 
perienced ringing in the ears and head- 
aches after extended sessions at the key- 
board, two feet away from a monitor that, 
as most do, puts out a 15 -kHz squeal from 
its horizontal oscillator. An informal poll 
of several friends reveals that about half 
of them have experienced the same 
symptoms or worse, but these were at- 
tributed to fatigue. It would appear that 
the difficulties mentioned by Mr. Page are 



Three ways to 
Speed up your Apple II 

& Apple IIe for $295 

The SpeeDemon from McT. 

TY 

SpeeDemon 

SpeeDemon 
TY 

Makes any Apple II, 

31/2 times faster. 
Makes your Applesoft, 
Word Processing, D.B. 

II +, or IIe run 

Apple Fortran, 
Master, Pascal, 

TY 

SpeeDemon 
SpeeDemon 

TY 

SpeeDemon 
TY 

or Visicalc programs run up to 31/2 times 
faster. 
Costs less than any other speed up card. 
Available immediately by mail. (We guarantee 
shipment within 7 days from receipt 
of order.) 
Costs only $295. 

Circle 238 on inquiry card. 

Please send me SpeeDemon?by return mail at $295 each. I have enclosed $ 

I have an Apple II Apple II plus Apple Ile This is for Business Use 

Or charge my: Visa Mastercard American Express Personal Use 

My Acct.tt is Expires 

Name 

Address 

City State Zip 

Calif. Res. Add 60,4% Sales Tax. Mail to: McT 1745 21st Street Santa Monica, CA 90404 McT 
I>ltl7l l'( I OF 

C..,Nnirlr, 

Dealer Inquiries Invited 
Apple is a registered trademark of AppleComputers, Inc. VisiCalc is a registered trademark of VisiCorp, Inc. DB Master is a registeredtrademark of Stoneware, Inc. 



Satisfying More Than 
With Innovation 

Grapplei + 
Interface 

The Original Apple° graphics printer interface. 
Since its introduction three years ago, the 
Grappler has been imitated by many, but never 
matched. Now with exclusive features for the 
Apple Ile and full support of new 
Epson° graphics, - 
the Grappler + 
remains the most 
intelligent interface 
available. Over 
twenty -seven com- 
mands give Apple users full control over any 
graphics or text on the Apple screen, including 
a new 80 column text dump. Performance, relia- 
bility and support have made the Grappler + 
the #1 selling intelligent Apple interface. 
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Buff¢rboarTd 
For Apples and Printers 

The innovator ñ "dock -on" printer buffering. The 
Bufferboard easily adds memory to your current 
Apple interface system, freeing your computer for 
additional input. Easily upgradable from 16K, the 
Bufferboard can store up to 20 pages of text. It 

fits neatly inside your Apple, "docking" onto your 
existing printer interface.* No clumsy boxes or 
cables, no external power supplies...just conve- 
nience and 
economy. With 
the Bufferboard, 
you might never 
wait for your 
printer again. 

'Versions for standard Grappler +, Epson APL and Apple 
Parallel Interfaces. 

ufYlYlttlw iir,... 
Aumtuttia 



135,000 Apple Owners 
And Excellence. 

+ GraFERED 

Tr pp 
The most sophisticated buffered Apple printer 
interface available. The New Buffered Grappler + 
combines the industry leading features of the 
Grappler + with the time saving economies of the 
Bufferboard.' 

With this much interface power, you'll never need 
anything else. And the price will surprise you, too. 

"Not available for IDS printers. 
Apple is a registered trademark of Apple Computers, Inc. 
Epson is a registered trademark of Epson America Inc. 
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Over 135,000 Apple® computers are using Orange 
Micro products. Innovation and excellence have 
made us the #1 manufacturer of intelligent printer 
interfaces. The top selling Grappler + has 
become an industry standard, recommended by 
more software houses and Apple dealers. 
To meet your growing needs, Orange Micro will 
continue to introduce new products. Recent inno- 
vations include the Grappler + for IDS color 
printers and the new Orange Interface, with text 
screen dumps and formatting at a low price. 
There is an Orange Micro product designed for 
your application. 
For a complete demonstration, see your Apple 
dealer today. 

4 Orange Micro 
1400 N. Lakeview Ave., Anaheim, CA 92807 U.S.A. 
(714) 779 -2772 TELEX: 183511 CSMA 
©Orange Micro, Inc.. 1983 

International Distributor Inquiries Invited. 
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Letters 
not limited to individuals with special 
inner -ear problems but are instead suf- 
fered by many of us to a greater or lesser 
degree. 

This same phenomenon is discussed in 
greater detail in a letter to So (talk (October 
Open Discussion, page 43) from J. Barry 
Smith of Massachusetts, a professional 
audiologist who was able to measure 
15-kHz sound -pressure levels as high as 
44 dB at the operator's ear. I think this 
problem may be widespread, especially 
among the female population of com- 
puter operators, who typically have more 
acute hearing than men. 

I have no direct answer for John Page 
in his search for a silent terminal. I think 
he has identified a problem that we all 
may share, and I hope if an answer exists 
that it will be given widespread pub- 
lication. 

Gary Keene 
5 Tangerine 
Irvine, CA 92714 

Model 100 Flaws 

In Mahlon Kelly's informative (and just- 
ly enthusiastic) article about the Radio 

Shack Model 100 ( "The Radio Shack 
TRS -80 Model 100r September, page 139), 

a problem is presented and left unsolved: 
because the editor will not let you back 
into BASIC with an ill- formed text, Mr. 
Kelly points out on page 156, "It's pos- 
sible to make the edited program so 
screwed up that you can't find the error 
and you can't even get out by hitting the 
Reset button" Because turning the power 
off and on will simply bring you back to 
the same point, the problem can be an- 
noying indeed. 

The solution is this: use function keys 
F7 and F6 to cut the whole program, put- 
ting it into the paste buffer. Then press 
F8 to get into BASIC with what is now a 
null program. Then you can simply paste 
the whole thing in, and BASIC will not 
only accept it but obligingly flag all your 
syntax errors. 

There is another problem that Kelly 
doesn't mention. If you want to upload 
a file through TELCOM but press the 
download function key by mistake, as 
soon as you name the file that you expect 
to be transferred, that file will be wiped 
out to make room for what the Model 100 

expects to receive. There is no fix, but my 
solution (because I can never remember 

which is up and which is down) is to 
write "Hither' and "Thither" in ink under 
the relevant function keys. 

Ronald de Sousa 
Department of Philosophy 
University of Toronto 
Toronto, Ontario 
Canada M5S lAl 

Support for Modula -2 

I was very interested to read in your 
August issue about new releases of 
Modula -2 ( "The Debate Goes On..." by 
Jerry Pournelle, August, page 312). I have 
been using Modula -2, with increasing en- 
thusiasm, for several years now, using 
Professor Wirth's ET.H. compiler, and feel 
that Modula -2 will most likely become the 
successor to Pascal, because of its elegant 
and straightforward solution of so many 
of Pascal's problems. However, this will 
really depend on a number of commer- 
cial implementations of Modula -2 becom- 
ing available, with the backup and sup- 
port that this implies, rather than with the 
responsibility resting on the user to sort 
out any problems that arise. In many 
respects the situation is like Unix three 

Shift into 
Ultradrive 
with TargaTM 

by CMC 

Targa is your answer for a quality, 
hassle -free hard disk subsystem. 

Targa interfaces with most popular 
microcomputers and carries the finest 
limited warranty in the industry. 

At under $2000 (sug. ret. for 
5MB), Targa is an exceptional buy 
in terms of price /performance. 

Available in 5, 10, 15, 20, and 30 
MB models. 

Seriously interested? Call us toll - 
free at 1- 800 - CMC -INTL. In 
Washington dial 1 -206- 885 -1600. 

CMC International 
Bellevue, Washington 98005 

Circle 63 on inquiry card. 



H UGH PERFORMANCE 
NOW AVAILABLE IN A THREE -SPEED 

Class 
: ................._ ::::... jI mi .: . 

Ark, - `.. .i. .ì/ - 
INTRODUCING THE NEW DS 220 MULTI- MODE MATRIX PRINTER 

First there was the Datasouth 
DS180. The original high- perform- 
ance printer.The printer that raised 
the standards of on- the -job perform- 
ance to new heights. A tough act 
to follow. 

And now, following in the same 
tradition, is the new Datasouth 
DS220. State -of- the -art performance, 
taken to higher levels. In a new 
3 -speed multimode form. Ready to 
run data, near letter quality and 
graphics output -in a single printer. 

At data speed, the Datasouth 
DS220 leaves competitors in the dust. 
By using high speed tabbing to zip 
over blank spaces and true logic 
seeking to print the next available 

character, the Datasouth DS220 
charges through printed copy 
at speeds rivaling more expensive 
line printers. 

At 40 CPS NLQ speed, the Data - 
south DS220 creates near letter quality 
output with the kind of class that 
might make you wonder if it was pro- 
duced by a daisy wheel printer.With 
its fine tuned 18 x 48 dot matrix, 
multiple fonts are produced 
with the precise clarity required for 
word processing applications. 

And for graphics, the Datasouth 
DS220 adds high performance style to 
popular microcomputer applications 
programs through high resolution dot 

data@alla Í 

addressable output. Sharp new 
details emerge from business charts 
and graphs, and engineering 
drawings. 

And those are just its printing 
capabilities. Its fully instrumented 
dashboard allows push button pro- 
gramming of up to fifty features for 
forms control, communications and 
print style selection. 

Best of all,the Datasouth DS220 
costs much less than you might ex- 
pect for a high performance three 
speed. Go to your nearest showroom 
and run a Datasouth DS220 through 
the gears. See how little it costs to 
own three high performance printers 
in one high performance package. 

H I G H P E R F O R M A N C E M A T R I X P R I N T E R S 

AVAILABLE NATIONWIDE 
THROUGH OUR NETWORK OF 

SALES AND SERVICE DISTRIBUTORS 

Circle 127 on inquiry card. 

Datasouth Computer Corporation 
Box 240947 Charlotte, NC 28224 
704/523 -8500 Telex 6843018 DASOU UW 
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Letters 
years ago, and sufficient commercial sup- 
port could so easily make Modula -2 the 
standard language for many real -time 
microcomputer applications, in the same 
way that it has established Unix. 

H. W. Thomas 
Electrical Engineering Laboratories 
The University 
Manchester 
England M13 9PL 

The Future of Programming 
Languages 

As a professional programmer and 
longtime user of the C programming lan- 
guage, I am very happy to see the in- 
creased interest in this area. Also, as the 
teacher of a beginning C programming 
course organized through AnaHUG, a 
local computer club, I was grateful for 
James Joyce's excellent introduction to the 
language ("A C Language Primer," 
August, page 64, and September, page 
289). However, I would like to correct one 
statement in Part 1 of the series that could 
confuse the novice C programmer. While 

discussing the printf( ) function, Mr. Joyce 
states, 'All arguments of a function must 
be on the same line in C." He then adds, 

. .the entire string in printf must be on 
the same line." This is a contradiction to 
The C Programming Language by Kernighan 
and Ritchie, which states (on page 179) 

that in C source code, "Blanks, tabs, new- 
lines, and comments (collectively, white 
space)...are ignored except as they serve 
to separate tokens.' In addition, that text 
states (on page 181) that, "[In a string] a \ 
and an immediately following newline 
are ignored." It has been my experience 
that Unix C compilers follow The C Pro- 
gramming Language in this respect. For ex- 
ample, using Unix C compilers I have 
used printf function calls of the form 

printf 

( "This is an example of a format 
string \ split across a line. Numbers 
follow: %d %d %d", 

5 *75, 

7 *7, 

99 -83); 

Note that in this example the format 
string is split across a line (the second line 

must be left justified or the extra spaces 
will appear in the printed output), and 
the additional arguments are on separate 
lines (which might allow comments fol- 
lowing each). 

John F. Belsher 
Custom Programming 
1283 San Paulo 
Placentia, CA 92670 

BYTE's Bugs 

Insert GOTO 

William N. Carter of San Francisco 
raised the point that the program by Ed 
Juge in Mahlon Kelly's "The Radio Shack 
TRS-80 Model 100" (September, page 139) 

needs a correction. Line 140 calls for 
GOSUB 360; that subroutine lacks a 
RETURN. The program will work just 
fine if you change it to a GOTO 360, move 
the PR$ = L$ to the second statement in 
line 60, and delete line 160. 

4'4°' 4) 
/lSANYO SUPER 

fibSYSTEM #1 $ 195 SANYO MBC -550 
SANYO GREEN MONITOR 
GEMINI 10 X SOFTWARE 

Sanyo MBC -550 Single Drive Computer Sanyo 
CRT -36 Monitor Star Micronics Gemini 10X 

Cabling WordStar CalcStar Easywriter 
MS -DOS Sanyo Basic 

PRINTERS 
OKIDATA 
82A 5359 
83A 5559 
84P $980 
84S 51065 
92 5419 
93 5699 
TALLY 
MT 160L w /tractors SAVE 
MT 1B0L w /tractors SAVE 
Spirit 80 SAVE 

TOSH IBA 
1350 Serial or Parallel 51450 

TR ANSTAR 
130P 5675 
120P 5450 
1315 5450 

TERMINALS 
TELEVIDEO 
910+ 5555 
914 5540 
924 5670 
925 5705 
950 $905 
970 $980 

titA h 
O PRINTERS y C. ITOH 

Prowriter 8510 .. 5345 
a0" F -10 Serial or Parallel . 5940 

8510SP(ProwriterSP) . $565 

o COMREX 
CR-2 SAVE 

DIABLO 
620 RO .... 5860 

630RO 51715 
EPSON 
RX -80 SAVE 
RX -80 F/T SAVE 
MX -80 F/T SAVE 
FX -80 SAVE 
FX -100 SAVE 

JUKI 
6100 5480 
NEC 
2010 5780 
2050 5905 
8023A $385 
3510 51370 
3550 51715 
STAR MICRONICS 
Gemini 10X & 15X SAVE 
Delta 10 SAVE 

SYSTEMS 

SYSTEM #2 $1525 SANYO MBC -555 
SANYO GREEN MONITOR 
GEMINI 10X SOFTWARE 

Sanyo MBC -555 Dual Drive Computer Sanyo 
CRT -36 Monitor Star Micronics Gemini 10X 

Cabling WordStar CalcStar SpellStar InfoStar 
Mail Merge Easywriter MS -DOS Sanyo Basic 

COMPUTERS 
HYPERION 
Single Drive System 
Dual Drive System 

PIED PIPER 
Communication I 

TELEVIDEO 
803 

SANYO 
MBC -550 System 
MBC -555 System 

MODEMS 
HAYES 

52325 
52665 

5975 

. 51799 

51195 
51525 

1200 5490 ` 
1200B 5435 ` I 
300 5205 AA 
Prices ship 3% to 

factory 
rtonunt. 'w 

Y Product shipped in factory cartons ``_ 

Free shipping ison UPS ground 
with manufacturer's warranty. 

OJ h only Prices availability C) 
subject nct fe 

Send 

with- + `OCI 
out notice. Send cosh L7 A 
ier'scheckormoney A q 
ordor...oll other (0 l' P. chocks will ¡"1 
delay ship. 4, YO C2 

PS Or 
ping two 

wt, 
b 

weeks. 
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Only one disk 
guarantees safe passage 
through the torrid zone 
of drive heat. 

Maxell. 

A lifetime warranty. And 
manufacturing standards that 
make it almost unnecessary. 
Today and in the long run, you'll 
be glad you chose Maxell. 

Consider this: Every time you 
take your disk for a little spin, 
you expose it to hazardous drive 
conditions. Temperature build -up 
can sidetrack data. Worse, take it 
to the point of no return. Maxell's 
unique jacket construction defies 
heat of 140 °F. And keeps your 
information on track. 

And Maxell runs clean. A unique 
process impregnates lubricants 
throughout the oxide layer. Extend- 
ing media and head life. How good 
is Gold? Maxell's the disk that 
many drive manufacturers trust 
to put new equipment through its 
paces. It's that bug -free. 

So you can drive a bargain. 
But in accelerated tests, Maxell 
floppys lead the industry in 
error -free performance and 
durability. Proving that if you 
can't stand the heat you don't 
stand a chance. 

'tams ------ 

1t41).2. ,p mextg. -4311R 

maxell® 
IT'S WORTH IT 

Maxell Corporation of America 
60 Oxford Drive, Moonachie, N.J. 07074 

201- 440 -8020 
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A. THE UNDERRATED 
VIRTUES 

OF 
PLAIN VANILLA 

ctAMP, 

1 
a I Our Lemon has hogged the limelight, our 

S Lime has made it to the White House, and 
our Orange and Peach have shared in the 
glory too. But there's a band of unsung heroes 
in the shadows with all of the surge protecting, t noise filtering capabilities of their colorful cousins, 

with the same insured lifetime guarantee, and the 

A same expert technology of EPD. 

The only difference is color. (Or lack of it). 

The Electro- Clamp^ line from EPD is made to do the 
same job, but blend into more sedate surroundings with 
its quiet, neutral exterior. The four Electro- Clamps share the 

same specifications as The Lemon -, The Lime,- The Peach- 
and The Orange -, so if your needs for surge protection lean 
toward the conservative, choose Electro- Clamp I, II, IV, or V 

Remember, technology is more than skin deep. 

DON'T PLUG IN WITHOUT US. 

II= NM MIMI 111111 

Electronic Protection Devices Inc. 
P.O. Box 673, Waltham, MA 02254 
(617) 891 -6602 1- 800 -343 -1813 

Circle 151 on inquiry card. 



Clarcia's Circuit Cellar 

Build the Circuit Cellar 
Term -Mite ST Smart Terminal 

Part 1: Hardware 
National Semiconductor's NS455A Terminal -Management Processor 

permits an easy, economical terminal design 
by Steve Ciarcia 

Did the the personal computer rev- build a vector- graphics display for an a hexadecimal OD value was received 
olution begin in 1975 with the MITS 8008 -based system -see reference 2.) from the host computer or typed on 
Altair 8800 microcomputer? Most 
people think so, but I believe that the 
first personal computer product ap- 
peared two years earlier under the 
unassuming name of TV Typewriter. 
This construction project, described 
by Don Lancaster in Radio Electronics 
magazine (see reference 6) was a 
simple video -display terminal, a basic 
building block for those of us who 
were dreaming about building a com- 
puter. The circuit logic was a wiring 
nightmare of controlled race condi- 
tions, but it worked. Of course, its 
uppercase -only 16 -line by 64- column 
display and total ignorance of control 
codes (it didn't even scroll) seem 
primitive today. 

A few months after Don's article 
was published, the Mark 8 computer 
project appeared in Radio Electronics 
(see reference 10). The Mark 8, based 
on the Intel 8008 microprocessor, was 
the first real microcomputer (though 
the word had not yet been coined) 
and was the trigger that launched me 
and many others into the microcom- 
puter hobby. Many of us who had 
built Don's terminal might not have 
been otherwise able to comprehend 
and use the Mark 8 as quickly as we 
did. (I built something different from 
the Mark 8, but the first article I ever 
wrote was for the Mark 8 construc- 
tor's newsletter. Coincidentally, my 
first BYTE article described how to 

Copyright © 1984 Steven A. Ciarcia. 
AH rights reserved. 

Advancing Display Technology 
Wiring up the TV Typewriter was 

a monumental job, but the basic cir- 
cuit was really not unlike a commer- 
cial video -display terminal of the 
same period. If you ever opened the 
case of a video terminal from the 
early 1970s, you were probably 
amazed at the complexity. There 
were usually several large printed - 
circuit boards (each containing 70 to 
100 integrated circuits), a large power 
supply, the keyboard, wires and 
diodes, and of course the cathode -ray 
tube (CRT) replete with high -voltage 
wires and "Danger -Do Not Touch" 
signs. 

These early terminals were basical- 
ly "glass Teletypes," performing only 
simple functions and displaying only 
uppercase characters. The lack of so- 
phistication matched the level of 
integrated- circuit (IC) technology 
available at the time. 

Many discrete logic circuits were 
needed to detect even the simplest 
functions such as linefeed and 
cursor -home. Each command was 
treated independently by the hard- 
ware: it was necessary to have sepa- 
rate circuitry to detect each control 
character and cause the appropriate 
function to occur. For instance, for the 
terminal to respond correctly to the 
ASCII (American National Standard 
Code for Information Interchange) 
Return character, the terminal -control 
logic had to be able to detect when 

the keyboard, to change the current 
cursor position to the' beginning of 
the line, and possibly to scroll the 
screen up one line (if automatic line- 
feed is on) and blank the new line. 
Connecting sets of NAND and NOR 
gates to accomplish this is a con- 
siderable task. 

For a long time, advances in IC 
technology were met by demands for 
increased performance in terminals. 
The first real simplifying break- 
through came with the microproces- 
sor. Using the power of this new de- 
velopment, designers could imple- 
ment features that had been pro- 
hibitively expensive and could free- 
ly add new functions to terminals. 
Off -line editing with character inser- 
tion and deletion, function keys with 
multiple -character transmission, and 
multiple -page display memories 
were just a few of the features that 
found their way into the terminal 
marketplace. And as microprocessors 
became more advanced, terminals in- 
corporating the latest silicon in- 
telligence could no longer be called 
"dumb." The watchword in the ter- 
minal trade became smart. 

Somewhat surprisingly, the first 
microprocessor -based intelligent ter- 
minals were no less complicated in- 
side than the dumb variety. Com- 
puter circuitry had replaced much of 
the discrete logic, but the expanded 
functions had also necessitated in- 
creased complexity in the low -level 
display- driver circuitry. An integrated 
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Photo 1: The prototype board of the Terni -Mite ST intelligent video -display terminal. 

solution to discrete video circuitry 
was needed. 

The second technological achieve- 
ment resulting in lower circuit com- 
plexity was the development of in- 
tegrated CRT-controller (or video - 
controller) chips, such as the Na- 
tional Semiconductor DP8350 and 
the Intel 8275. Usually used in com- 
bination with a microprocessor, pro- 
grammable CRT controllers incor- 
porate many of the discrete counters, 
registers, and character -attribute cir- 
cuits needed in a modern terminal. 
(See references 5 and 9.) 

The new controller chips made it 
easy to do tricks with character at- 
tributes: blinking, blanked, or under- 
lined characters; half- intensity or 
reverse video; and expansion to dou- 
ble height, double width, or both. 
Also, a terminal manufacturer could 
now easily make a whole family of 
terminals just by changing the con- 
trol firmware. Either a simple "glass 
Teletype" model or a sophisticated 
editing terminal with write -protected 
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fields and multiple display pages 
could be built with only minor hard- 
ware differences simply by changing 
the programs controlling the micro- 
processors. Figure 1 on pages 40 and 
41 should give you an idea of how the 
combination of the microprocessor 
and the video -controller chip served 

to make hardware design much 
simpler while again increasing the 
terminals' sophistication. 

For a long time now I've wanted to 
present a smart -terminal project from 
the Circuit Cellar, but even with the 
reduced circuit complexity afforded 
by a CRT controller I've never been 

1 

THIS IS THE lIEu 

CIARCIA'S CIRCUIT CELLAR 

TERM -MITE ST Swart Terminal 

t 24 lines by 50 characters - upper and lover use 
t Supports wither scanned or parallel encoded keyboards 

s Selectable baud rate, parity, cursor, and display options 

t Attributes: reverse video, half intensity, double height, 

double width, underline, blink and /or blank character 

t Line graphics 

I 21 escape functions 

t 14 control functions 

t 25th lint reverse video status display 

t Self test 

t Light pen support 

t Separated sync or coeposite video output 

Photo 2: Un retouched photo of the Term- Mite's screen. 



Photo 3: Video terminals designed only a few years ago had to use over 100 discrete -logic circuits to obtain even rudimentary control functions. 

able to devise a reasonable design 
containing fewer than about 30 IC 
packages. (Yes, the MPX -16 computer 
I began in November 1982 does con- 
tain 121 chips, but my battle scars 
from that project still pain me at 
times.) While I was still deliberating, 
developments in technology caught 
up with me. 

Semiconductor makers had pro- 
vided both crucial elements: the 
microprocessor and the CRT con- 
troller. The next logical step was to in- 
corporate their functions into a single 
IC package. National Semiconductor 
Corporation has done just that, and 
more, with the NS455A Terminal - 
Management Processor (TMP). Incor- 
porating most of the processor, video, 
and communication functions in a 
single 48 -pin dual -inline package, the 
NS455A allows the design engineer 
to reduce a terminal's chip count 
while maintaining a high level of per- 
formance. Just six chips can perform 

the basic operations. 
In two articles, this month and 

next, we'll look at the NS455A's char- 
acteristics and see how to build an in- 
telligent video terminal, called the 
Term -Mite ST, which is equal to many 
on the market costing $1000 or more. 
Its 21 -chip design provides the most - 
needed features, as shown in table 1, 

such as 24 lines of 80 characters each, 
uppercase and lowercase; a full set of 
character attributes; and line (block) 
graphics. A block diagram of the 
Term -Mite ST terminal appears in 
figure 2. 

Inside the NS455A TMP 
Integrated into the NS455A TMP 

are all the system -control functions 
except the video RAM (the random - 
access read /write memory used to 
store the display data) and I/O (input/ 
output) buffers. The TMP replaces 
the separate microprocessor, pro- 
gram ROM (read -only memory), CRT 

controller, DMA (direct memory ac- 
cess) logic, character generator, UART 
(universal asynchronous receiver/ 
transmitter), and data -rate generator 
typically used in other terminal de- 
signs. In place of these, the TMP pro- 
vides a control processor, display - 
timing control circuitry, and direct in- 
terface logic for the keyboard, moni- 
tor, memory, and serial communica- 
tion. 

A complete listing of the NS455A's 
capabilities is shown in table 2, while 
figure 3 on page 43 shows a pinout 
diagram (3a) and a block diagram 
(3b). The architecture and instruction 
set for the TMP are derived, with 
some differences, from that of the 
Intel 8048 -series of microprocessors. 
Extra instructions have been added 
and the architecture tailored to allow 
the NS455A to serve more efficiently 
as a terminal controller. Within the 
TMP are three distinct functional sec- 
tions: processor, I /O, and display 
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driver. Let's look at each of these in 
turn. 

Processor and Memory 
Since the processor in the TMP is 

a modified implementation of the 
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Intel 8048 architecture, I'll review the 
8048 to make comparison easier. 

The basic 8048 was designed as a 
self- contained microprocessor; it in- 
cludes ROM for its factory-set perma- 
nent program as well as temporary 

storage in the form of scratch -pad 
RAM. It operates on 8 -bit data but 
has an 11 -bit program -counter (PC) 
register, so that it can address up to 
2K bytes of program. The standard 
8048 has an eight -entry fixed -size 



(1C) INTEGRATED MICROPROCESSOR AND VIDEO CONTROLLER 
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Figure 1: Three generations of video -display terminals become increasingly less complex as semiconductor technology advances. 
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Figure 2: A block diagram of the Term -Mite ST terminal circuit board. 

COMPOSITE 
VIDEO 

stack used to store return addresses 
during subroutine calls and interrupt 
handling; the stack pointer consists 
of 3 reserved bits in the processor 
status word (PSW). A set of general 
registers in the RAM, RO through R7, 

can be used for fast -access storage. In 
addition, an alternate register bank, 
also located in the on -chip RAM area, 
can be selected and used just like the 
primary set. Finally, the standard 
8048 has three parallel I/O ports, 

which can be used to communicate 
with external peripherals or to ad- 
dress additional memory. (I used the 
8748, a cousin of the 8048, in my re- 
cent H -Com project; see reference 3.) 

When National Semiconductor en- 
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1. 24 Iles by 80 cnadas, uppercase and lowercase 
2 support etne scanned or paraleiencaded keyboards 
3. sdedable data-fate, panty, cursor and dspay optens 
4. attributes: reviErse ndeo. tee idensty, double fright dolóle wdvo undefined 

bkaurg, and/or blank cnwade 
5. 21 Escape lackms 
6. M Control luneors 
7. tee (block) graphcs 
8. twenty-Mtn-Inc reverse -zdec status dsplay 
9 sell-test 

10 separatesinc or composte -video PJput 

Table 1: Features of the Term -Mite ST terminal. 

1. enhanced 8048.nsructon set arad cntctue 
2 on-board ROM, lK by 8-ba, up to 8( by 8 -dt external 

3. on-board RAM. 64 by 8-cil 
4. programmable dspay tamal 
S 15-ut dsplaymenary bus Inlaid 51kv and atntae -RPM interlace) 
fi buM +n Irle, 
7. redime deck Inlay be programmed for 1 Hz) 
e. vifeo-mra,d signals 
9. eight rtlepeMert character atr1bues 
0- piad graprvcs 
1- programmable cusa 
2. OAT retell at 50x60 Hz 
3 light-pen support 

4. board DART. pragwnmabe obta rate up to 19200 bps 
s. chaacte genaato (128 cnaradas n 7 by 11-dot charade weal 
8. srgle .5-V (col) supply 
7. interlace canpaebity win popJa 8- and 15 -xt maoprocessocs 
B. W to 18.MHz dock frequency 
9. 48-Pn Package 

20. 8-bt paald port (nr/tSered win external ROM) 

Table 2: Features of the National Semiconductor NS455A Iimminal- Management Praessa 
This integrated moat normally caws with a terminal -control pogrom mask -programmed 

into the 2K bytes of onbord ROM. 

hanced the architecture for use in the 
Terminal- Management Processor, in- 
structions that manipulate 16-bit data 
were added, so that the TMP could 
manage up to 64K bytes of display 
memory. To support these instruc- 
tions, an 8 -bit high -order extension, 
called the high accumulator, was 
added to the existing 8 -bit ac- 

cumulator. In addition, 8 -bit high - 
order extensions were added to the 
RO and Rl registers to allow them to 
point to the full 64K bytes of display 
RAM. The original roster of three I/O 
ports was trimmed to a single bidirec- 
tional port, and 2 mom bits were 

to the program counter to ac- 
mm odate up to 8K bytes of pro- 

gram storage. 

42 1....ry19efOerreemltwmrInc 

All the other changes from the 8048 

processor were directly associated 
with the additional tasks of video - 

display driving and I/O required to 
do the job. Display -management reg- 

isters were added to help with the 
screen-refresh chores. A cursor reg- 
ister serves to load characters into the 
display RAM as well as to mark the 
current cursor position. A whole set 
of video- timing -chain registers is 
used to set the display configuration 
for the screen: how many characters 
per line, how many lines per frame, 
horizontal and vertical synchroniza- 
tion timing, etc. 

While the characters to be dis- 
played are stored in RAM, the pro- 
gram that drives the NS455As pro- 

cessor resides 

ro- 

esides in ROM. The NS455A 
may operate with either internal or 
external ROM; external ROM may 
function all by itself (disregarding the 
internal ROM), or it may supplement 
the internal program. Although ad- 
dress space is provided for up to 8K 
bytes of program, the standard on- 
chip ROM size is only 2K bytes. The 
off- the -shelf NS455A TMP comes 
with a standard program, masked in- 
to the 2K -byte ROM, which is in- 
tended to illustrate the capabilities of 
the chip and serve as a tutorial ex- 

ample of terminal programming. 

I/O -Port Section 
The single I/O port is an 8-bit 

bidirectional parallel type, with data 
transferred on pins REO through RE7 
It is written into and read from using 
the processor instructions OUT 
PORT and IN PORE. In the Term- 
Mite SI, the encoded keyboard is 
read and the RS -232C handshaking - 
protocol signals (Data Terminal 
Ready, Clear to Send, and Ready to 
Send) are transmitted through this 
port. The keyboard uses only 7 bits, 
so a signal to sound the terminal's 
'bell" beeper is sent out on the extra 
bit. 

The serial input and output func- 
tions are handled by the on -chip 
UART through the serial -in line and 
serial-out line. The UART also con- 
tains the data -rate generator, which 
can be set up by software for virtual- 
ly any data rate. The standard pro- 
gram, however, contains only the set 

of 12 most -used rates from 110 to 
19,200 bps (bits per second). The 
serial I/O lines need only to be buf- 
fered by level- shifting devices (the 
MC1488 and MC1489) to give you a 

complete RS -232C data path to a host 
computer or other data- communicat- 
ing device. 

Display-Driver Section 
The third section is the video-dis- 

play driver and control section. It is 
made up of the character generator, 
the CRT-refresh logic, the character - 
attribute logic, and many now- 
integrated, formerly discrete func- 
tions. Because the NS455A provides 
all these capabilities by itself, the only 
additional ICs needed are display 
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17 32 

18 31 

19 30 

20 29 

21 28 

22 27 

23 26 

24 25 
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Figure 3: A pinout diagram (3a) and a block diagram (3b) of the National 

memory, an RS -232C buffer and a 
driver, and a bus -interface latch or 
two. In fact, an absolutely minimal 
video terminal could be constructed 
from 6 chips, and a relatively high - 
performance unit could be built from 
only 15. 

You may not be as familiar with the 
complex workings of the CRT driver 
and control section as with the other 
two preceding sections. Indeed, 
because the screen image must be 
refreshed 60 times every second, the 
video circuitry stays very busy. The 
best way to see what happens is to 
follow a character from display mem- 
ory until it appears on the screen. 

First, the character is read by the 
display- access logic from the display 
RAM into the FIFO buffer (a small 
first -in, first -out storage area). The 
FIFO buffer contains only four en- 
tries, but it is needed so that the pro- 
cessor and display- refresh logic, 

HI ACCUM 

FIFO 

F- ACCUM 

ATTRIBUTE 
LOGIC 

CHARACTER] 
GENERATOR 

GRAPHICS 

Semiconductor NS455A TMP. 

which both require continual access 
to the RAM, will not contend with 
each other for that access. 

(The refresh logic has to push char- 
acters through the analog video sec- 
tion at a constant rate; if the refresh- 
ing is delayed, the display will flicker 
where characters or parts of the 
image are being missed. In older de- 
signs using CRT -controller chips, the 
usual technique was to allow the pro- 
cessor to run only during the hori- 
zontal and vertical retrace times of 
the electron beam -barely 40 percent 
of the time. Such approaches, once 
considered necessary, can severely 
limit throughput; you can recognize 
the terminals that employ this 
scheme as the ones whose displays 
flicker when they are updated.) 

A FIFO buffer solves the problem. 
The refresh logic can fill the buffer 
faster than the video logic can empty 
it, so when the buffer is sufficiently 

t- VIDEO 
OUTPUT VIDEO 

full, the processor is allowed to grab 
and use a display- memory cycle. The 
processor has to be held off only in- 
termittently, and then not for very 
long. 

As the character code leaves the 
FIFO buffer, the proper pattern of 
display dots (picture elements, or 
pixels) in a bit -mapped dot matrix is 
selected by the character generator 
according to the character's shape. 
What dot value leaves the generator 
at a given instant depends not only 
on what the character is but also the 
current scan line (vertical position) of 
the video raster. In the case of the 
Term -Mite ST, the character informa- 
tion is retrieved from the character 
generator's ROM, where the dot pat- 
terns are stored, using the ASCII 
code value as a high -order address; 
the scan -line position is used to set 
up the low -order address bits. The 
dots for all the characters in a scan 
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Strobe 
Number 

A15 A14 A13 Al2 

0 0 0 0 x 

1 0 0 1 x 

2 0 1 0 x 

3 0 1 1 x 

4 1 0 0 x 

5 1 0 1 x 

6 1 1 0 x 

7 1 1 1 0 

8 1 1 1 1 

page 0 memory 
page 1 memory 
page 2 memory 
page 3 memory 
terminal- characteristics switch 
miscellaneous- status switch 
UART-configuration switch 
scanned keyboard -input port 
auxiliary /printer- output port 

Table 3: Memory- mapped I/O addressing as used in the Term -Mite ST. The final hard- 
ware of the project does not support the printer port. 

line are assembled into a parallel field 
containing dark and bright dots. 
These dots are then serialized and 
shifted out to the screen, one at a 
time. 

Information on other character at- 
tributes may be sent along with the 
basic black- or white -dot data. Spe- 
cialized logic was incorporated in the 
455A to modify the dot output ac- 
cording to the display attributes 
selected, but, generally speaking, the 
logical process for accomplishing this 
has not changed from that previous- 
ly implemented by many external 
logic gates. 

Eight special character attributes 
are provided by the 455A: blinking, 
double height, double width, graph- 
ics, half intensity, reverse video, 
underlined, and blanked character. A 
terminal built around the 455A can 
specify the attributes in two ways: in- 
ternally or externally. 

Internal attributes make use of two 
attribute latches (ALO and AL1) inside 
the TMP chip. These latches can be 
read by external circuitry. Their states 
are determined by the most signifi- 
cant bit (MSB) in the character -code 
byte (the character set is therefore 
limited to the 128 standard ASCII 
7 -bit characters). If the MSB is a 0, 

ALO is activated; if the MSB is a 1, 

ALI is activated. The latch status and 
the incoming character dot values 
completely specify the final ap- 
pearance of the displayed character. 

When the TMP is configured for a- 
ternal attributes, a 16- bit -wide display 
memory is used. The lower 8 bits 
specify the character, and the upper 
8 bits are used to handle the attribute 
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data. Although this arrangement 
doubles the memory needed in the 
video RAM section, it gives you the 
freedom to use any possible com- 
bination of attributes for any char- 
acter. 

The remaining video logic involves 
the horizontal sync (synchronization) 
pulse and the vertical sync pulse. The 
horizontal sync pulse is generated by 
the video circuitry in the TMP, but its 
timing is under program control. It 

is the terminal designer's responsi- 
bility to decide the crystal frequency 

A terminal built around 
the 455A can specify 

attributes in two ways: 
internally or externally. 

used to drive the TMP, the number 
of characters per line, the size of the 
character cell, and the tolerances of 
the CRT's driver circuits. In most 
cases, all of these variables must yield 
something close to 15,750 Hz (hertz) 
for the frequency of the horizontal 
sync signal; the frequency must allow 
the display of 80 characters per line 
plus enough time to permit the elec- 
tron beam to retrace to the beginning 
of the next scan line. The vertical sync 
pulse will occur at either 50 or 60 Hz 
depending on where in the world the 
terminal is to be used (in North 
America 60 Hz would be used). The 
necessary programming has already 
been done in the standard NS455A 
and in my Term -Mite ST project. 

Bit Attribute 
0 reverse video 
1 half intensity 
2 blinking 
3 double height 
4 double width 
5 underlined 
6 blanked 
7 graphics 

Table 4: Character attributes supported by 

the NS455A in the Term -Mite ST. 

Memory- Mapped I/O 
Because there is only one parallel 

port and one serial port, I/O by con- 
ventional methods is limited in the 
TMP. But, fortunately, by mapping 
I/O registers into memory addresses, 
you can greatly expand the TMP's I/O 
capabilities. (See reference 4.) For ex- 
ample, a printer port could be placed 
at address hexadecimal F000. The 
processor would just act like it is put- 
ting data into a memory location at 
that address, but the data would ac- 
tually be sent to the printer. 

Technically, there are 16 bits of 
memory- address space, which could 
in theory define 64K (65,536) Il0 loca- 
tions. However, it's only necessary to 
put in circuits to decode only the 4 

high -order bits to designate nine 
specific memory- address allocations. 
These are listed in table 3. As with all 
construction projects, I had to ob- 
serve practical limits when I froze the 
design. Even though the NS455A can 
support the printer port, the Term - 
Mite ST as presented in this article 
does not incorporate it, and only 
eight of the nine I/O addresses are 
available. 

Term -Mite ST Design Details 
The Term -Mite ST is an intelligent 

video -display terminal built from 21 

integrated circuits (or 18 if you use a 
parallel- encoded keyboard). Shown 
in the schematic diagram of figure 4 
on page 46, the circuit is intended to 
operate with the same ordinary 2K- 
byte terminal -control program mask - 
programmed into the generic 
NS455A but contained instead in a 
2K -byte type -2716 EPROM (erasable 



Number Type +5 V GND +12 V -12 V Number Type +5 V GND +12 V -12 V 
IC1 6116 24 12 IC12 74LS373 20 10 
IC2 6116 24 12 IC13 74LS373 20 10 
IC3 74LS373 20 10 IC14 2716 24 12 
IC4 74LS373 20 10 IC15 74LS374 20 10 
IC5 74LS138 16 8 IC16 74LS154 24 12 
IC6 74LS240 20 10 IC17 74LS123 16 8 
IC7 74LS240 20 10 IC18 74LS244 20 10 
IC8 74LS240 20 10 IC19 MC1488 7 14 1 

IC9 74LS240 20 10 IC20 MC1489 14 7 
IC10 74LS240 20 10 IC21 74LS86 14 7 
IC11 NS455 48 24 

Table 5: Power connections for integrated circuits in figure 4 (page 46). Another EPROM could be substituted for the 2716 in some applications. 

programmable ROM). The Term -Mite 
ST could potentially handle up to 8K 
bytes of external program memory (a 
type -2764 EPROM), which would 
allow the control program to be en- 
hanced- perhaps to include more 
features or to emulate the display 
protocols of popular commercially 
sold terminals. 

The display format is 24 lines of 80 
characters, with a 25th reverse -video 
status line. The particular TMP ver- 
sion I have chosen uses a 12 -MHz 
crystal and displays characters in a 5- 
by 7 -dot matrix in a 7- by 10 -dot char- 
acter area. The masked program 
automatically configures the correct 
horizontal and vertical frequencies. 

In figure 4, IC1 through IC5 con- 
stitute the video -display memory sec- 
tion. Two type -6116 static RAM chips 
(IC1, IC2) form a 2K -word display 
memory of 16 -bit words. The low - 
byte chip (IC2) contains the ASCII 
character codes, while the high -byte 
chip (IC1) holds the screen attributes. 
The attributes supported are listed in 
table 4, with their relation to bits in 
IC1 shown. 

IC3 and IC4 are the type 74LS373 
address latches for the display mem- 
ory. When any access to external dis- 
play memory occurs, the address of 
the location is set on lines SBO 

through SB15 and loaded into these 
two latches on the occurrence of the 
address -latch -enable strobe (RAM 
ALE) signal. Address bits Al2 
through A15 are decoded through a 
74LS138 (IC5) to provide eight enable 
lines for the memory- mapped I/O as 
described previously. Depending 
upon whether the instruction is a 

memory -read or memory -write oper- 
ation, either the active -low RAM RD 
or RAM WR line will be logic 0 

(active). 
Not all the decoded address -strobe 

signals are used in the Term -Mite ST, 

and only eight cf the nine possible 
are implemented. To cut down on the 
number of chips, I decided to limit 
the display memory to a single 4K- 
byte page and not include a printer - 
output port. The software as sup- 
plied still supports four pages and 
the printer, so you may expand on 

As with all 
construction projects 

I had to observe 
practical limits when 

I froze the design. 

the basic design if you feel resource- 
ful and feel like wiring a few more 
chips. 

The remaining memory- mapped 
I/O devices are three configuration 
switches (buffered through IC6, 7, 

and 8 -three 74LS240 chips) and 12 

bits of scanned keyboard data (buf- 
fered through IC9 and 10). Each 
device is addressed and its data gated 
onto the bus during the RAM RD 
pulse. Next month I'll describe these 
switches and the scanning logic in 
greater detail. 

On the right -hand side of the TMP 
(IC11) is the program- memory 
(EPROM) and user -I /O circuitry. In a 
process similar to that described for 
the display memory, an address is 

loaded into the latches IC12 and I03 
during the active state of the ROM 
ALE; the EPROM data is read during 
the PSEN pulse. Type -2716, -2732, 
or -2764 EPROMs may be used (with 
proper jumper selection). 

A parallel keyboard, instead of a 
scanned keyboard, may be connected 
to the Term -Mite ST through the 
type 74LS244 buffer IC18. Of the 8 -bit 
input port, 7 bits are used to transfer 
ASCII data, while the eighth bit is 
borrowed for RS -232C handshaking. 
The keyboard strobe (active -low) con- 
nects directly to the RE10 TMP line 
and generates an interrupt when 
active. 

Serial communication is handled 
directly by the TMP through an on- 
board UART. The data rate and pro- 
tocol are set via configuration 
switches, and full handshaking is 
supported. The MC1488 buffer and 
MC1489 driver are connected direct- 
ly to the TMP. 

The TMP also has a direct output 
line for a bell signal trigger. The pulse 
is generated whenever a Control -G 
code is output or whenever the cur- 
sor reaches column 72 on the display 
screen. The trigger pulse is only a few 
microseconds long, so that a mono - 
stable multivibrator, or one -shot 
(IC17), is needed to stretch the pulse 
and drive a self- contained piezoelec- 
tric transducer. 

Video output from the TMP is in 
the form of separate horizontal sync, 
vertical sync, and luminance signals. 
IC21, in combination with some 
discrete components, merges these to 
generate a composite -video signal. 
Because of the wide bandwidth re- 
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Figure 4: Schematic diagram of the Term -Mite ST The NS455A's usual stock terminal -control program is here contained in a 2K -byte type-2716 
EPROM (erasable programmable ROM). 
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quired for the 80- column display, you 
would probably have limited success 
using an RF (radio- frequency) modu- 
lator and TV set. I recommend that 
you use a high -quality CRT monitor 
for best results. 

Although the current 2K -byte 
control -software release does not 
support it, the hardware provides a 
light -pen input in the form of an in- 
terrupt to the TMP. With proper pro- 
gramming, you could get the TMP to 
remember where the electron beam 
was scanning when the interrupt 
happened and subsequently return a 
value giving the location to the pro- 
gram. And with the proper software 
running in the host computer, all 
sorts of menu -driven tasks could be 
handled in this way. 

Next Month: 
In part 2 we'll examine the TMP soft- 

ware more closely and explain exactly 
what all the Escape and control sequences 
do. 

Steve Ciarcia (pronounced "see- ARE -see -ah ") is 

an electronics engineer and computer consultant 
with experience in process control, digital design, 
nuclear instrumentation, product development, and 
marketing. In addition to writing for BYTE, he has 
published several books. He can be contacted at POB 
582, Glastonbury, CT 06033. 

Special thanks to Bob Harbrecht of National 
Semiconductor Corporation for his help with this 
project. 

Editor's Note: Steve often refers to previous Cir- 
cuit Cellar articles as reference material for each 
month's current article. Most of these past articles 
are available in reprint books from BYTE Books, 

McGraw -Hill Book Company, POB 400, Hights- 
town, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers articles 
that appeared in BYTE from September 1977 through 
November 1978. Ciarcia's Circuit Cellar, Volume 
II contains articles from December 1978 through 
June 1980. Ciarcia's Circuit Cellar, Volume III 
contains articles from July 1980 through December 
1981. Ciarcia's Circuit Cellar, Volume IV, soon 

to appear, will contain articles from January 1982 

through June 1983. 

References 

1. Cayton, Brian, and Mort Herman. "The CRT 
9007 Video Processor and Controller." BYTE, 

April 1983, page 96. 

2. Ciarcia, Steve. "Make Your Next Peripheral a 

Real Eye Opener." BYTE, November 1976, 

page 78. 

3. Ciarcia, Steve. "Build the H -Com Handi- 
capped Communicator." BYTE, November 
1983, page 36. 

4. Ciarcia, Steve. "Memory- Mapped I /O." BYTE, 

November 1977, page 10. 

5. Haas, Bob. "Single Chip Video Controller." 
BYTE, May 1979, page 52. 

6. Lancaster, Don. "TV Typewriter" Radio Elec- 
tronics, September 1973, page 43. 

7. Lancaster, Don. TV Typewriter Cookbook. In- 

dianapolis: Howard W. Sams & Company, 
1976. 

8. Roberts, H. Edward, and William Yates. 'Altair 
8800 Minicomputer" Part 1, Popular Elec- 

tronics, January 1975, page 33. Part 2, 

Popular Electronics, February 1975, page 56. 

9. Tennant, Chris. "The Intel 8275 CRT Con- 
troller." BYTE, May 1979, page 130. 

10. Titus, Jonathan. "Build the Mark 8 Minicom- 
puter" Radio Electronics, July 1974, page 29. 

11. Wierenga, Theron. "Construction of a Fourth - 

Generation Video Terminal." Part 1, BYTE, 

August 1980, page 210. Part 2, BYTE, 

September 1980, page 126. 

To receive a complete list of Ciarcia's 
Circuit Cellar project kits available from 
the Micromint, circle 100 on the reader 
service inquiry card at the back of the 
magazine. 

The following items are available from: 

The Micromint 
561 Willow Ave. 

Cedarhurst, NY 11516 

(800) 645 -3479 for orders 
(516) 371 -6793 for information 

1. Complete Term -Mite ST video- display- 
terminal kit including NS455A, printed - 
circuit board, IC sockets, DB -25S serial 
connector, and all other components but 
without keyboard or CRT monitor. Board 
size is approximately 4' /z by 6' /z inches 
with 0.156 -inch 44 -pin edge connector 
Price $239 

2. Complete assembled and tested Term -Mite 
ST terminal circuit board. 
Price $279 

Please add $5 for shipping in the continental 
United States and $25 for all other countries. 
New York residents please add 7 percent sales 
tax. Allow four to six weeks for delivery. 

NOT ONLY ANOTHER TECHNOLOGICAL BREAKTHROUGH 
BUT ALSO EASY TO USE AND TO INSTALL 

Modems are the most important device 
used to link two products together 
through ordinary telephone lines at 
miles apart.The INCOMM STARCOM. a 

300/1200 bps Auto Dial. Auto Answer. 
Auto Log On modem was introduced to 

link two high speed devices together 
with having absolutely NO knowledge 
of computers or communications in 
general. Anybody can install and 
operate the STARCOM Family in a few 
minutes. 

STARCOM is a 300/1200 bps Auto Dial /Auto Log On /Auto Answer Modem. 
OSCOM is a 300/1200 bps Auto Dial /Auto Log On /Auto Answer with Osborne 
(TM) Computer Software (included) modem. 
COMSOFT is a communication software package. 
OEM MODEM BOARD is also available for custom installation. 

FREE $150.00 value subscrip- 
tion to Official Airlines Guide 
with purchase of each Starcom 
Or OSCOm. Get immediate electronic 
access to airline fare and schedule 
info. OAG Electronic Edition can save 

you at least 3O% on most business 
trips and could save you thousands 
of dollars annually! 

DEALER INQUIRIES 
INVITED 

(312) 459 -8881 
or 1- 800 -323 -2666 

INCOMM 
115 N. WOLF RD. WHEELING, IL 60090 

CO COMPACTS 
Only x 6' 2 x 7' 2 . 1.5 lbs. 
Fits in your coat pocket! 
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"I just eliminated eye 
fatigue by replacing 
the CRT Display Tube 
on my computer" 
Now you can eliminate th 
strobe, flicker and fatigue 
from your computer 
terminal with a new 
Soft-View TM 

replacement CRT from 
Langley-St. Clair. 
Now you can upgrade your 
monitor with a new European 
amber phosphor tube. 

Available for the TRS -80,' 
TeleVideo, Kaypro, Heath, 
DEC, Zenith and a wide 
variety of other monitors, 
these new replacement dis- 
play tubes use amber or green 
phosphors which exceed the 
European standards for persistence 
and color. 

And the "decay" or fade -out rate 
of the phosphor Is the same as 
the "refresh" or scanning rate of 
the computer screen, so the dis- 
play glows gently, rather than 
flickering like a strobe light - an 
annoying problem with black & 
white or inexpensive green 
phosphor tubes. 

Now, you can upgrade your 
terminal or computer to world - 
class performance with the 
installation of a Langley -St. Clair 
Soft -View' CRT 1 

Available in slow decay green or medium decay 
"European Amber" (the standard in Europe). 

Made with Lead /Strontium Impregnated glass that 
stops X -ray emission. 

High -contrast face glass that also cuts U.V. radiation. 
Frosted glass with extra Anti -Glare benefits. 

Easily Installed ... comes with pre -mounted hardware. 
Warranted for one full year against manufacturing 
defects or tube failure. 

ideal for word processing and programming, yet fast 
enough for games and graphics 

Phil DeLaneg 
KAYPRO user. 

Callow toll -tree number to determine which 
tube will fit your computer or monitor. 

LSIS SoftVlew" CRrS 

DK34G Amber Phosphor w /Anti Glare S99 95 
O #HZ34G Amber Phosphorw /Anti.Glae S9995 

#KP34G Amber Phosphor w /Anti.Glare 599.95 
O #GN31G Green Phosphor w /Anti.Glare S89 95 
O #GN42 Green Phosphor S7995 

GN42G Green Phosphor w /Anti.Glae S89.95 
#0R34 Amber Phosphor S8995 

0 00534G Amber Phosphor w /An11 Glare S9995 

Also available: 
O #R22GRed1Tosphorw /Anti -Glare 

0B22G Blue Phosphorw /Anti Glare 
5139.95 
S13995 

g,.: d,;= s;éz- ,,.,.,.s 
ax.;.: - -ié.... w. _:...,.,:.. 

Plus: S700 for pocking and UPS shipping 
S1700 for Oveoeas Parcel Post or UPS Blue Label 
Add Soles Tax where applicable. 

Inquire about the CRT's we have available for many other 
computer models 

VISA I 

To order or for more information, call: 

800 221-7070 
In New York call 212 989 -6876 

::Langley-St.Clair 
Instrumentation Systems, Inc. 
132 W.24th St. New York. NY 10011 

'Soft -View' Is a Trademark of Langley -St. Clair Instrumentation Systems. Inc. 

TR5.80. TeleVideo. Kaypro. Heath. DEC and Zenith are Registered Trademarks of Tandy Corp.. TeleVideo Corp. Non Linear Systems. Inc. Heath Co. Digital Equipment Co. Corp. and Zenith. 
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