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THE NCR PC 
IS COMPATIBLE WITH 
PEOPLE, TOO. 

Getting along with all kinds of 
people is one of the most endearing 
qualities of the NCR PC4. 

It gets along with bosses, secre- 
taries, accountants, engineers, lawyers, 
everybody. 

Even first- timers take a liking to 
this computer the moment they take it 
out of the box. 

Perhaps its good looks have a lot 
to do with this. But its beauty is more 
than skin deep. 

Its smart, integrated cabinet takes 
up precious little space on your desk. 

There are no complicated wires or 
clumsy boxes to set up. All you have to 
do is plug it in. 

The keyboard is the same familiar 
layout your fingers know and love. Plus 
a couple of nice touches. Like separate 

cursor keys and a separate numeric 
keypad to make it easier to work with 
programs that have long lists and lots 
of numbers. 

The NCR PC even comes with two 
special self -teaching programs that 
will have you computing in a matter of 
minutes. NCR PAL shows you how to 
use the computer itself. NCR TUTOR 
introduces you to word processing, 
spreadsheets and other popular busi- 
ness programs. 

And if you get lost along the way, 
there's a built -in HELP command you 
type in to get you back on track. 

Add all this up and you start to sec 
why the NCR PC is so compatible with 
people. 

Of course, it's also compatible with 
thousands of programs available at 
computer stores everywhere. 

And it's compatible with industry 
standard hardware. Which means you 

can add on all sorts of helpful accesso- 
ries. Like a printer, a modem for elec- 
tronic mail, a mouse for even easier 
operation and all the memory you 
need -up to 640K. 

If you'd like to meet this terrific 
computer, go to your nearest Author- 
ized NCR Personal Computer Dealer. 

Just ask for the computer every- 
body gets along with. 

For the name of your nearest 
dealer, call toll -free: 1 -800 -544 -3333. 
In Nebraska calf: 1 -800- 343 -4300. 
Circle No.67 on Free Information Card 

N R 
A BETTER PERSONAL COMPUTER. 

IT'S EXACTLY WHAT YOU'D 
EXPECT FROM NCR. 
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IBM 
Filing Assistant 

IBM 
Writing Assistant 

Now you can easily control even 
hard -to- manage facts and 
figures with the 
Assistant Series from IBM. 

If you line up the right software, 
getting your ducks in a row is not only 
possible, but easy. 

There's a program in IBM's Assist- 
ant Series to handle each of the most 

!IllijIriailphing Assistant 

How to het all your 
important jobs people are using per- 
sonal computers for these days: spread- 
sheets, word processing and database 
management. 

But unlike software programs that 
can't share information with other pro- 
grams, the IBM Assistants work together 
as a team, as well as alone. 

And unlike other programs that 
can be challenging to learn, all the com- 
plicated inner workings of these pro- 
grams have been hidden from view. 
So using them is almost intuitive. 

Filing Assistant is a database 

program that allows you to organize and 
store information in any format that 
suits you, and retrieve it instanta- 
neously, according to your own 
specifications. 

Writing Assistant is a word process- 
ing program that shows you on the 

screen just what your words will look 
like on paper. It helps correct mis- 

spelled words and even lets you 
insert forecasts or graphs from other 
Assistants into your text. 

Graphing Assistant turns num- 
bers into pictures. Like all the Assis- 

'Planning Assistant available early 1985. 
'IBM Product Center prices. 
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IBM 
Reporting Assistar t 

ducks in a row 
tants, it accepts information from the key- 
board, or directly from Filing Assistant. 
So you can see what the bottom line looks 
like as a pie chart, a bar chart or a line 
chart. Or all three. In minutes. 

Planing Assistant* is a powerful 
new spreadsheet that replaces complex 
commands used in earlier programs 
with plain English 1TOTAL instead 
of C21 +D21 +F21 +F21+G21). Its smart 
enough to widen columns automatically 
to fit your entries. It, will even fill in 
the blänk after "Dec 85» with "Jan 86." 

Then there's Reporting Assistant, to 

Little Tramp character licensed by Bubbles Inc., s.a. 

help you create customized reports 
(complete with totals, subtotals and aver- 
ages) of your Filing Assistant data. 

Every program in the IBM Assist- 
ant Series works with every computer, 
every display and every printer in the 
IBM Personal Computer family. And 
each program costs less than $150 ** 

Any authorized IBM Personal Com- 
puter dealer or IBM Product Center can 

give you a demonstration of the Assistant 
Series. Just seeing them in action may 
make you feel more organized. For the 
location of the store nearest you, call 
1 -80(J- 147 -4700. In Alaska or Hawaii, 
1- 800 -447 -8090. 
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BY PETER COSTA 

EDITORIAL 
ON INNOVATION 

THE microcomputer industry is in- 
creasingly dominated by corpo- 
rate monoliths. No longer can in- 

dependent nonconformists work out of 
their garages with $1000 and a dream 
and design the face of tomorrow. Even 
Apple's young chairman, Steve Jobs, 
who with Steve Wozniak helped pioneer 
the personal computer movement, seems 
to have changed his look and outlook. 
He has traded his sport shirt and blue 
jeans for dark suit and bowtie and talks 
more about microcomputers for the "of- 
fice environment." 

As almost everyone readily agrees, the 
Apple Computer Company has been a 
leader in designing computers that were 
easy to use, displayed imaginative design 
and sold at reasonable prices. The IIe, 
the IIc and the Macintosh provide alter- 
natives to a Big Blue world. But many 
fear that Apple is becoming co -opted by 
the exigencies of the big corporation - 
big budgets, big inventories, bigness in 
general. 

Many software and hardware compa- 
nies today find themselves having to ask 
a question posed by playwright Edward 
Albee: Have the dice become too big to 
toss? It's difficult to take as many risks if 
the risks involve millions of dollars. And 
then there is the compatibility question. 
Can a non -IBM -compatible product sur- 
vive in a Sargasso sea solid with clones? 

But there is hope. There are similar- 
ities, I think, between the present micro- 
computer climate and the history of 
automobile manufacturing. In the early 
days of the mass -produced, affordable 

auto, Henry Ford's 1905 Model T was 
the industry "standard." But by 1912, 
Cadillacs started appearing with the first 
electric self -starters that made the hand 
crank -and broken thumbs- things of 
the past. Later, Oldsmobile introduced 
the first completely automatic transmis- 
sion, the legendary Hydramatic. It did 
not take long before there were cars with 
features and options that were as desir- 
able, or even more desirable, than Hen- 
ry's any -color -as- long- as -it -is -black ma- 
chine. 

So it may be with today's micro indus- 
try. MS -DOS may indeed be the unlead- 
ed gasoline deemed as the fuel of choice 
to power microcomputers. IBM may be 
causing a "chilling effect" on small corn - 
panies trying to participate in the micro- 
computer revolution. 

But all of this is not meant to imply 
that just because a company is huge it 
cannot be innovative. Ford did produce 
the incredibly popular Mustang; IBM 
leads the desktop micro world with its 
powerful and extremely well- regarded 
PC AT. But my concern is whether peo- 
ple who would have tried to develop new 
products are now daunted by the high 
costs of admission. 

To believe that real innovation is for- 
ever dead, however, is to underestimate 
the inventiveness and the entrepreneur- 
ial spirit of contemporary America. Cer- 
tainly, it is true that developing hard- 
ware is becoming almost prohibitively 
expensive. It costs millions to design a 
chip, more millions to market it. It takes 
hundreds of thousands of workhours to 
write a major software package and hun- 
dreds of thousands of dollars to sell and 
distribute it. But there are still dreamers 
and innovators out there as well as an 
army of soon- to -be- graduated computer 
science majors who have the intellectual 
tools and training to make major ad- 
vances in personal computing. And 
there is something else that has always 
been a powerful incentive: the profit 
motive. 

If "The Graduate" were filmed today 
instead of the late 1960s, the one word 
which Dustin Hoffman would have had 
whispered in his ear as the key to the fu- 
ture would not be plastics but comput- 
ers. A lot of graduates are out there 
listening. 
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The: mighty Spike Master Surge 
S i pressor comes to the rescue of your 
computer, helping to protect against 
power line surges that can create havoc 
with your hardware and your programs. 
Lightning can ruin your en ire computer 
system. Smaller power dis- 
turbances (even from hair dryers, for in- 
stance) can create errors, erase memory, 
damage sensitive electronic devices. 

Your computer needs the 
mighty SpikeMaster, to provide the 
protection that built -in safeguards 
seldom offer 
SPIKEMASTER IS TOP -RATED. 

In .higO vcltage tests 
conducted by art independent 
testing labarato7, 
SpikeMaster beat the other 
fading brands* While the 
others explode& SpikeMaster 
stood up to repeated surges 
of up to 6000 volts. 

It's the best 1 

insurance for your 
computer investment, 
and the tests prove it. 

There's a UL listed 
model, reasonably priced, 
_hat's exactly right for your 
computer. See your computer 
dealer for SpikeMaster Surge 
Suppressors by Discwasher: 

*Test data available upon request (with RF filter) 

SpikeMaster P -500 
(with capacitive filtering) 

SpikeMaster P -1000 
(with capacitive filtering) 

d!scw 
u 

Surge Suppressor 
19R5 t+iscwasFrtr 

A D"VISION CF l"JTtRWAi7OIAL JENSEN INC. Ci -rle No. I l on Free Information Card 

1407 Providence Road 
Columbia, MO 65205 
(314)449 -0941 



LETTERS 
Next Time, A Fox Jumps 

As a public school secretary, I could 
not resist telling you that your guest col- 
umnist, William F. Buckley, Jr., is in er- 
ror when he "teaches" your "uneducat- 
ed" reader that "The quick brown fox 
jumped over the lazy dog" has every let- 
ter of the alphabet! 

Did his 12- year -old son or his friend 
Dick miss an s in Buckley's lesson? 

-MARGARET POLEDGE SAMUELS 
Chicago, IL 

More Precision About Randomness 
In "The Computer Scientist" column 

on "Random Numbers" in your Novem- 
ber issue, there is a fundamental error 
about the nature of randomness. The au- 
thor judges the randomness of a coin flip 
by how nearly equal are the numbers of 
heads and tails obtained. He seems to 
think that a perfectly random flip would 
end up with equal numbers every time. 

In fact, a truly random flip produces 
exact equality only rarely. Vicky's ex- 
periment with 1327 tosses has an "ideal" 
result of 664 heads, but should produce 
that result only about 1/62 of the time. 
Half the time one expects results more 
than 17 heads away from ideal in either 
direction. This is no failure, but an inev- 
itable expression of true randomness. 
Only if the deviation is too wide, too nar- 
row, or one way too often should one 
suspact an unfair coin. Unfortunately 
the basis of these claims won't fit in a let- 
ter, but it is taught in every course on 
probability and statistics. 

The term "pseudo- random" refers to 
a fixed sequence which nonetheless is 
chaotic and exhibits the kind of average 
behavior that a truly random sequence 
does. This must include the deviations 
from ideal equality, etc., just mentioned. 
For example, the standard deviations 
shown in Table I of the article are about 
right. One expects about ten. The "pseu- 
do" says that it is a fixed sequence that 
can be run again and will turn out the 
same. A truly random sequence would 
never (hardly ever) repeat. 

The dot pattern test, Fig. 3, is a very 
cute one, useful for picking out some 
kinds of short -term correlations in a sup- 
posedly random sequence. The slanted 
bars indicate an awkward problem in the 
PCjr generator. The Randomize Timer 
operation is not entirely effective in eras- 
ing that structure when called from a 
freely running program because it com- 
pares two good clocks (the program exe- 

cution rate and the real -time clock), 
which are both keeping time. Only when 
you have its execution involve a really 
bad clock, like a human pressing keys, 
does the Randomize Timer really ran- 
domize things. Radioactive decay is an 
even better randomizer. 

Hot and cold spots in the form of ir- 
regular blotches without pattern are to 
be expected, again as an expression of 
true randomness. It is either a too - 
smooth field or a regular pattern that in- 
dicates nonrandom (not pseudo-ran- 
dom) behavior. 

-PHILIP A. EKSTROM 
Shaw Island, WA 

About the Sr. Partner 
Your review of the Panasonic Sr. 

Partner in your November issue con- 
tains some technical inaccuracies that 
we would like to clarify for your readers. 

The article mentioned that "multi- 
colored images put on the monochrome 
screen can look somewhat washed out." 
This is misleading: Any monochrome 
screen will exhibit that characteristic 
when displaying color information. 

Further along, it says "Each drive 
holds 320K, and each writes and reads 
data in IBM standard 9 sectors per 
track... " MS- or PC -DOS version 2.0 
and above default to 360K storage with 9 
sectors per track format. The 320K for- 
mat is an option, 8 sectors per track, to 
maintain downward compatibility with 
DOS version l.xx. The maximum capac- 
ity is understated. 

The problems the author encountered 
with dBase II and Friday! are a function 
of the application software, not hard- 
ware or operating systems software. The 
ability to input data to a newly created 
structure is possible at the end of the 
structure's creation. The "Index file can- 
not be opened" message will occur if the 
file in "use" has not been indexed on 
some field in the file. The messages en- 
countered only indicate that the dBase 
II commands were not implemented 
correctly. 

In the closing section the author men- 
tioned that "you'll need to spend about 
$60 on an IBM DOS disk if you want to 
use software that requires it." This state- 
ment is incorrect and misleading to our 
growing base of dealers, end users, and 
potential customers. Panasonic's MS- 
DOS 2.11 has been tested with hundreds 
of software titles and runs flawlessly. 

Most importantly, Panasonic does not 

recommend purchasing PC -DOS for use 
with the Sr. Partner. The supplied MS- 
DOS 2.11 is operationally compatible 
with software designed for the IBM PC. 

-BOB GREGORY & STEVE RUMMEL 
Panasonic 

Secaucus, NJ 

Too Much Blue in Display 
Regarding Bob Margolin's "New Flat 

Panel Displays" in the February 1985 is- 
sue: Why did the IBM Model 581 gas 
plasma display deserve three views in the 
article, whereas the Industrial Electron- 
ic Engineers, Planar Systems, and Inter- 
state Electronics displays enjoyed only 
one view each; and less fortunates- 
PlasmaGraphics, Nippon Electric Com- 
pany (NEC), etc. -receive none? 

Did IBM's commercial "featuring its 
Model 3290 Information Panel" shown 
during the Olympic Games convince the 
author that the IBM offering must be 
three times better than the Industrial 
Electronic Engineers, Planar Systems, 
and Interstate Electronics displays and 
perhaps infinitely better than the Plas- 
maGraphics and NEC, etc., displays? 

I am becoming increasingly annoyed 
by the apparent advantage that the press 
gives to IBM. I know that it is difficult to 
give equal time to the "minority candi- 
dates," but please try. We will all be bet- 
ter served if there is fair competition be- 
tween the computer products producers. 
The press has an extremely critical role 
in this regard and has an important obli- 
gation to both the readers and the 
competitors. 

-C. ALFRED SPENCER 
Framingham, MA 

Reversed 1000 
I have been an avid reader of your 

magazine for several years and always 
enjoyed its excellent content. It is infor- 
mative and interesting. However, I did 
notice an error in your December issue 
that I would like to call to your atten- 
tion. In the review of the Radio Shack 
Model 1000, on page 71, the photograph 
has been reversed (or "flopped "). 

-JOHN P. SMITH 
Ellsworth AFB, SD 

Correction 
In the sidebar about on -line systems, 

entitled "The Big Four" (Feb. 1985), the 
number of subscribers to the Dow Jones 
News/Retrieval service was misstated. 
The correct number is 185,000. -Ed. 
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ALL AIRLINES DEPART FROM THIS TERMINAL. 
Presenting Travelshoppe 
... new from CompuServe 
and TWA. 

Now you can save time and money 
by getting information and reservations 
on virtually any flight on any airline - 
worldwide -from one source. It's TWA's 
new Travelshopper, available now through 
CompuServe's Information Service. 

With Travelshopper, you scan flight 
availabilities, discover airfare bargains 
and order tickets...on your own personal 
computer...at home or in the office. 

You also receive automatic member- 
ship in TWA's Frequent Flight BonussT 
program. And you can build bonus points 
by staying at Marriott and Hilton hotels 
and by using Hertz Rent-A-Car. 

Besides Travelshopper, CompuServe 

offers an ever -growirg lis: of o :her travel - 
ori anted on -line services. 

The Official Airline Guide 
Electronic Edition lists direct and 
connecting flight scheduL; for over 700 
airlines worldwide pus over 500,000 
Ncrth American fares. 

A to Z Travel / News Service gives 
complete inform-atioi for over 20,000 
hotels worldwide plus lab4 travel news. 

Discover Orlando provides 
complete prices: hours aid features 
on all of Central Flo-ida's attractions 
and accommodLtior s. 

West Coast Travel offs travel infor- 
m ition for the west m states. 

Pan Am's Travel Guide contains 
iv -to -date information on immigration 

Travelshopper and Frequent Flight Bonus marks of TWA. CIRCLE NO. 60 CTI FREE INF )RMATON CARD 

and health requirements for most 
foreign countries. 

And TravelVision' provides complete 
automotive information including road 
maps and personalized routing service. 

Let your travel plans really take off. 
Use Travelshopper and lots, lots more 
from CompuServe. 

To buy a CompuServe Starter Kit, see 

your nearest computer dealer. To receive 
our informative brochure, or to order 
direct, call or write: 

CompuServe 
PO. Box 20212, 5000 Arlington Centre Blvd 

Ohio 43220 

1- 800 -848 -8199 
Ir Oh+o, Call 1 614-457-0802 

An H &R Block Company 



FORREST M. MIMS III 

THE COMPUTER SCIENTIST 
CREATING CUSTOM CHARACTERS 
WITH AN XY PLOTTER 

USERS of xy plotters never cease to 
be impressed by the very high 
resolution of these amazing ma- 

chines. Therefore, it's a little disconcert- 
ing when a plotter labels a perfectly 
smooth curve on a precisely drawn grid 
with stick -like characters having seg- 
mented, angular outlines. 

Characters formed from straight line 
segments (like A, E, F, K, L) appear per- 
fectly normal when drawn by a plotter. 
But letters having curved segments (like 
B, C, D, O, R) appear crude and child- 
like, especially when used to label the 
professionally drawn images for which 
plotters are so ideally suited. 

Fortunately it's possible to create 
your own custom characters by taking 
advantage of a plotter's drawing instruc- 
tions. Once you learn the basics, you can 
even create entire character sets com- 
plete with special symbols not ordinarily 
available. 

Getting Started 
More than a dozen companies make 

xy plotters, and most of these machines 
can be used to generate custom charac- 
ters. Several of these companies make 
machines that support HPGL (Hewlett - 
Packard Graphics Language), one of the 
most popular plotter languages. The 
programs in the accompanying listings 
are given in HPGL, but they can be re- 
vised for other plotter languages. 

Almost any computer with an appro- 
priate interface can control an xy plotter. 
Depending upon the capacity of the plot- 

Fig. 1. A smoothly drawn, custom 
letter "S" (left) and a standard 

letter "S," both drawn by an 
HP7470A xy plotter. 

/ \ 

\ / 

ter's internal buffer memory, the data 
transmission speed, and the existence of 
two -way communications, it may be 
necessary to insert time -delay loops or 
other special features in your plotter 
programs. Otherwise, once you deter- 
mine the proper communications proto- 
col for your combination of computer 
and plotter, learning to use a plotter is 
relatively painless. 

The plotter driver programs given be- 
low, which are written in Microsoft BA- 
SIC, were developed on a TRS -80 Model 
100 for a serial- connected Hewlett - 
Packard HP7470A xy plotter. The corn- 
pact size of the Model 100 makes it ideal 
for use with a plotter, particularly since 
the price of the 8K version of this porta- 
ble computer is now under $400. 

All the programs that follow can be 
easily revised for other computers, par- 
ticularly those that use Microsoft BA- 
SIC. The major difference will be the 
communications protocol. If you use the 
Model 100- HP7470A combination, the 
eight status switches on the back panel of 
the plotter should have these settings: 

B1=0 US =1 
B2=0 Y=0 
B3=1 S1=0 
B4 = 1 S2=0 

For information about the communi- 
cation protocol for other combinations 
of computers and plotters, see the in- 
struction manuals for the machines. For 
additional information about plotters 
and HPGL, see the March 1984 install- 
ment of "The Computer Scientist" in 
this magazine ( "Learning to Use an x -y 
Plotter, "). In the same issue, also see 
"Inexpensive Plotters." Finally, refer to 
last month's installment of this column 
for details on how to print formatted and 
centered text with a plotter. 

Creating Custom Characters 
There are two primary methods for 

creating custom characters using HPGL 
and similar plotter languages. The first is 
to use plot relative instructions to draw 
straight lines and circle and arc com- 
mands to draw curved lines. The result- 

LISTING 1. PROGRAM FOR 
CREATING AND PRINTING A 
CUSTOM LETTER "S" AND 
A STANDARD LETTER "S" 
10 CLS 
20 `MODEL 100- HP7470 PLOTTER 

PROTOCOL FOLLOWS 
30 COM ON: OPEN "COM:48N2E" FOR 

OUTPUT AS 1 

40 PRINT ##1, "SC0,28,0,19;SP1;" 
50 'CUSTOM (SMOOTH) LETTER "S" 
60 PRINT #1, "PD;AR3,0,270;AR0,3, 

-270;PU;" 
70 'STANDARD (STEPPED) LETTER "S" 
80 PRINT #1, "PR5, -9 
90 PRINT #1, "SI3.8,7.6;LBS "CHRS(3) 

100 PRINT #1, "SPO;" 

ing characters can be enlarged or re- 
duced in one or both dimensions simply 
by altering the plotter's scale under pro- 
gram control or via the front panel 
switches. The principal disadvantage of 
this method is that the characters cannot 
be made to respond to the commands 
that manipulate the dimensions, direc- 
tion, and slant of the plotter's label 
instructions. 

The second method is to use the 
HPGL user character (UC) command. 
The resulting characters can then be ma- 
nipulated exactly as if they were a part of 
the plotter's standard character set. In 
other words, they can be slanted and 
printed in various directions and sizes. 
The chief drawback of this method is 
that generating smooth curves is made 
difficult since it's not possible to embed 
circle and arc commands within the user 
character instruction. 

Creating Characters with 
Smooth Curves 

The letter "S" has more curves than 
any other letter of the alphabet. Figure 1 

shows a smoothly drawn "S" and a seg- 
mented version drawn by a plotter. 
When the letters are reduced in size, the 
harsh -appearing segments of the "S" on 
the right are somewhat less objection- 
able, in part, because the width of the 
line becomes much larger in proportion 
to the overall size of the letter. Neverthe- 
less, it would be nice to generate a 
smoothly drawn "S" with a plotter. 
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Lowest Price In The USA! 

ATAR I Computer System Sale 
Students Word Processing Home Business 

Rated "Best Buy" by Consumers Digest Buyers Guide, January 1985 

LOOK AT ALL YOU GET FOR ONLY $ 449 LIST PRICE 

QQ Atari 800XL 64K Computer $299.00 
OO Atari 1050 127K Disk Drive 399.00 
OO Atari 1027 Letter Quality 20 CPS Printer 399.00 

Atari Writer Word Processer 79.95 
All connecting cables 8 T.V. interface included Monitors sold separetly. 

TOTAL LIST PRICE $1,176.95 
MONITOR OPTIONS: 

12 "" Hi Resolution Green or Amber Screen 
13 "" Hi Resolution Color 

Add $9.95 for Connection Cables and $10 for UPS 

List 
$199.00 
$ 399.00 

Sale 
99.00 

195.00 

15 DAY FREE TRIAL. We give you 15 days to try oLt this ATARI COMPUTER SYSTEM!! If it doesn't meet your expectations, just send it 

back to us prepaid and we will refund your purcha >e pr ce! 
90 DAY IMMEDIATE REPLACEMENT WARRANTY. If any o the ATARI COMPUTER SYSTEM equipment or programs fail due to faulty 
workmanship or material we will replace it IMMECIATE_Y with no service charge!! 

Best Prices Over 1000 Programs a nd 500 Accessories Available Best Service 

One Day Express Mail Programming Knowledge Technical Support 

Add 525.00 for shipping and handling!! 
Enclose Cashiers Check, Money Order or Personal Check. 
Allow 14 days for delivery. 2 to 7 days for phone o-ders. 1 day 
express mail! We accept Visa and MasterCard. Vie ship 
C.O.D. to continental U.S. addresses only. 

COMPUTER DIRECT 
We Love Our Customers 
Box 1001 , Barrington, III. 60010 

312/382 -5050 to order 
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FANTASTIC COMPUTER PRINTER SALE!!! 
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COM -STAR T/F 
Tractor 

Friction 
Printer 

16g** 
Lowest Priced, Best Quality, TractorFriction Printers in the U.S.A. 

Fast 80. 120.160 Characters Per Second 40, 46, 66, 80, 96, 132 Characters Per Line Spacing 
Word Processing Print Labels, Letters, Graphs and Tables List Your Programs 

Print Out Data from Modem Services "The Most Im ortant Accesso for Your Con uter" 

** DELUXE COMSTAR T/F 
80 CPS Printer $169.00 

This COMSTAR T/F (Tractor 
Friction) PRINTER is exceptionally 
versatile. It prints 8%" x 11" standard 
size single sheet stationary or 
continuous feed computer paper. Bi- 
directional, impact dot matrix, 80 
CPS, 224 characters. (Centronics 
Parallel Interface) . 

Premium Quality 120 -140 CPS 
l0X COM -STAR PLUS + Printer $199 

The COM -STAR PLUS + gives you all 
the features of the COMSTAR T/F 
PRINTER plus a 10" carriage, 120 -140 
CPS, 9 x 9 dot matrix with double 
strike capability for 18 x 18 dot matrix 
Inear letter quality), high resolution 
bit image (120 x 144 dot matrix ), 
underlining, back spacing, true lower 
decenders with super & subscripts, 
prints standard, italic, block graphics 
& special characters. It gives you print 
quality and features found on printers 
costing twice as much!! (Centronics 
Parallel Interface) (Better than Epson 
FX80). RATED "BEST BUY" BY 
CONSUMERS DIGEST BUYERS 
GUIDE, JANUARY 1985! List $499.00. 
Sale $199.00. 

15Da 

Premium Quality 120 -140 CPS 
151/2X COM -STAR PLUS + 
Business Printer $319.00 

Has all the features of the 10" COM - 
STAR PLUS+ PRINTER plus 15%" 
carriage and more powerful 
electronics components to handle 
large ledger business forms! (Better 
than Epson FX 100). List $599. Sale 
$319.00. 

Superior Quality 
15f /2 " COM -STAR PLUS + H.S. 

High Speed 160 -180 CPS 
Business Printer $449.00 

15%" Carriage and more powerful 
electronic components to handle 
larger ledger business forms! (Serial 
Centronics Parallel Interface ) . List 
$799. Sale $449. 

12" DAISY WHEEL PRINTER $249.00 
"JUKI" Superb letter quality daisy 
wheel printer, 12" extra large 
carriage, up to 12CPS bi- directional 
printing, drop -in cassette ribbon, (90 
day warranty) centronics parallel or 
RS232 serial port built in! (Specify). 
List $399.00. Sale $249.00. 

Free Trial - 1 Year Immediate Re 

Superior Quality 
10" COM -STAR + H.S. 

HIGH SPEED 160 -180 CPS 
Business Printer $349:00 

This Super High Speed Corn-Star + 
Business Printer has all the features of 
the 10" COM -STAR+ PRINTER with 
HIGH SPEED BUSINESS PRINTING 
160 -180 CPS, 100% duty cycle, 8K 
Buffer, diverse character fonts, 
special symbols and true decenders, 
vertical and horizontal tabs. A RED 
HOT BUSINESS PRINTER at an 
unbelievable low price (Serial or 
Centronics Parallel Interface ) . List 
$699.00. 
Sale $349.00. 

Printer /Typewriter Combination $299.00 
YJUKI" Superb letter quality, daisy 
wheel printer /typewriter 
combination. Two machines in one - 
just a flick of the switch. 12" extra 
large carriage, typewriter keyboard, 
automatic margin control and relocate 
key drop in cassette ribbon! (90 day 
warranty) centronics parallel or 
RS232 serial port built in (Specify ). 
List $499.00. Sale $299.00. 

lacement Warrant 

PARALLEL INTERFACES 
For VIC -20 and COM -64 - $49.00. Commodore B -128 - $139.00. Apple - $79.00. Atari - $79.00. 

Add 514 50 for shipping, handling and insurance. Illinois residents 
pleoserpdd 6% tax Add 529 00 for CANADA PUERTO RICO. HAWAII 
ALASKA APO-FPO orders. Canadian orders must be in U.S dollars 
WE DO NOT EXPORT TO OTHER COUNTRIES. 

Enclose Cashiers Check. Money Order or Personal Check. Allow 14 

days for delivery, 2 to 7 days for phone orders. I day express moil t 

VISA- MASTER CARD-We Ship C O D to U S Addresses Only 

PROTECTO 
E N T E R P R I Z E S wE IOvE OUa CUSTOSESI 

SOX SSO, BARRINGTON, ILLINOIS 60010 
Phons 312/312.5244 to ordfar 

Circle No. 39 on Free Information Card 
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NEW 128K -MEGA BYTE DUAL DISK DRIVE -80 COLUMN 

COMPUTER SYSTEM SALE! 
HOME BUSINESS WORD PROCESSING 
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LOOK ATALL YOU GET FOR ONLY $ 79 5 LIST PRICE 

0 B128 COMMODORE 128K 80 COLUMN COMPUTER $ 995.00 

0 4023 - 100 CPS - 80 COLUMN BIDIRECTIONAL PRINTER 499.00 
03 8050 DUAL DISK DRIVE (over 1 million bytes) 1 795.00 
Q 12 " HI RESOLUTION 80 COLUMN MONITOR 249.00 

BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 49.95 
1 100 SHEETS FANFCLD PAPER 19_95 

ALL CABLES NEEDED FOR INTERFACING 102.05 
TOTAL LIST PRICE $3717.95 

PLUS YOU CAN ORDER THESE BUSINESS PROGRAMS AT SALE PRICES 
LIST SALE SYSTEM LIST SALE 

Programmers Profess onal 80 Col orm PRICE* Payroll $141.95 599.00 
Referer ce \word Processor $149.95 $99.00 $49.00 Inveitory $141.95 $99.00 

Guide Profess onal Data Ease $149.95 $99.00 $49.00 General Ledger $143.95 $99.00 
List $29.)5 Accoun> Receivab e $149.95 $99.00 Fina-icial Spread Sheet $149.95 $99.00 

Sale S2L.95 Account; Payable $149.95 $99.00 Ord-?r Entry $149.95 $99.00 

Z; PRINTER REPLACEMENT OPTIONS 
(replace the .023 with the fol owing prinlrs at these 

scale prices. Interfcce Included) 

Olympia Execc- ive Letter Quality Pt-inter 

* When 3cLght 
with 8123 
CjmouIer 
System 

Comstar Hi -Speed 160 CPS 15' " Business Printer 
Telecommunicctions Deluxe,/lode -n Package 
IEEE to Centronics Parallel Printer Interface 

LI5 T SALE 
$699 00 $369.00 
$779 00 5459.00 
$199.0C $139.00 
$179.0C 5139.00 

-15 DAY FREE TRIAL. We give you 15 days to try out this SUPER SYSTEM PACKAGE!! If it doesn't meet your expectations, just serd it back 

to us prep uid and we will refund your purchase price!! 
90 DAY IMMEDIATE REPLACEMENT WARRANTY. If any of the SUPER SYSTEM PACKAGE equipment or programs fail due to icult/ 
workmanship or material ne will replxe it IMMEDIATELY with no service chart e! ! 

Add 5:0. )0 for shipping und handli rag!! 
WE DO JOT SHIP THIS SYSTEM T:i FOREIGN COUNTRIES, 
CANADA, PUERTO RICA, ALASKA, OR HAWAII. 
Enclose Carhiers Check, Mone-. Order or Personal Check. Allow 14 days for 
delivery 2 to 7 days for phone orders, 1 dat express mail! We accept Viso 
and Moster_ard. We ship C.O.I) to continent] U.S addresses only. 
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LISTING 2. TYPICAL 
PROGRAM FOR CREATING 
AND PRINTING A STRING 

OF OUTLINED, BOLD- 
FACED CHARACTERS 

10 CLS 
20 PRINT "-- - - - - -- STENCIL 
30 PRINT "" 
40 'COPYRIGHT 1985 BY FORREST M. 

MIMS III 
50 'MODEL 100- HP7470 PLOTTER 

PROTOCOL FOLLOWS 
60 COM ON: OPEN "COM:48N2E" FOR 

OUTPUT AS 1 

65 INPUT "MAXIMUM X SCALE" ;XX 
70 INPUT "MAXIMUM Y SCALE" ;YY 
75 PRINT #1, 'SCO" ,XX, "0" ,YY; "SPI;" 
80 'LINE 90 ASSIGNS START 

LOCATION (OK TO CHANGE) 
90 PRINT #1, "PA2,1;" 

100 GOSUB 200: 'M 
110 GOSUB 400: 'I 
120 GOSUB 200: 'M 
130 GOSUB 300: 'S 
135 PRINT #1, "SPO;" :END 
140 END 
150 'CHARACTER SUBROUTINES 

FOLLOW: 
200 'SOLID LETTER M 
210 PRINT #1, "PD;PRO,11,1,0,2, -8, 

2,8,1,0,0,-11,-1,0;" 
220 PRINT #1, "PR0,7,- 1.5,- 6, -1,0,- 1.5,6,0, 

-7,- 1,0,PU,8,0;" 
230 RETURN 
300 'SOLID LETTER S 
310 PRINT # I, "PRO,3;PD;AR3,0, 

270;AR0,2,- 270;PR 1,0;" 
320 PRINT #1, "AR- 3,0,270;AR0, -2, 

-270;PR- 1,0,PU,8; 3;" 
330 RETURN 
400 'SOLID LETTER I 
410 PRINT #1, "PRI,O,PD,0,11,1,0,0, -11, 

-1,0,PÚ,4,0;" 
420 RETURN 

It so happens that a relatively simple 
sequence of HPGL code will draw a per- 
fect letter "S," just like the one in Fig. 1. 

In fact, both characters in Fig. 1 were 
drawn by an HP7470A plotter con- 
trolled by the Model 100 program in 
Listing 1. Here's how the program 
works: 

Line 30 enables serial communica- 
tions between the Model 100 and the 
HP7470A and opens a file that desig- 
nates the plotter as output number 1. 

Strings of HPGL commands can then be 
sent to the plotter by means of a PRINT 1, 

HPGL string statement. The first such 
HPGL string, which is given in line 40, 
establishes the plotter's scale (0 to 28 in 
the x direction and 0 to 19 in they direc- 
tion). Line 40 of Listing 1 also selects 
pen 1 (SP1). 

Incidentally, should you interrupt or 
break this and other plotter driver pro- 
grams after the communications proto- 
col and plotter control instructions have 
been processed by the computer, it may 
be necessary to run the program from 
the beginning to reestablish proper com- 
munications. Be sure to keep this in 
mind when trying this and the following 
programs. 

Referring back to Listing 1, you see 
the smooth letter "S" is drawn by the 
HPGL string in line 60: 

PD;AR3,0,270;AR0,3, 
-270;PU; 

PD (pen down) places the pen down on 
the paper. The first AR (arc relative) 
then draws a 270 degree arc centered at 
the x,y coordinates that follow (3,0). The 
second AR then draws another 270 de- 
gree arc centered at the second pair of 
x,y coordinates (0,3). After the second 
arc is drawn, PU (pen up) removes the 
pen from the paper. 

Line 80 moves the pen to a new loca- 
tion relative to the end point of the sec- 
ond arc in line 60, and line 90 then draws 
a standard letter "S." The size (SI) of the 
standard "S" is made equal to that of the 
smooth letter "S" (3.8 X 7.6 centime- 
ters). Finally, pen 100 returns the pen to 
its stall. 

S 
Fig. 2. Example of custom, outlined 
characters formed by the program 

in Listing 2. 

It's possible to create an entire charac- 
ter set using the principle given in line 60 
of Listing 1. The custom characters, 
however, will not respond to the charac- 
ter- manipulation commands of HPGL. 

Creating Custom Stencil Letters 
Programs like Listing 1 can be ex- 

panded to create outlined, bold -faced 
characters. Listing 2, for instance, in- 
cludes HPGL subroutines for creating 
outlined versions of "M," "I" and "S." 
The complete alphabet can be formed by 
adding additional subroutines. 

Lines 65 and 70 of Listing 2 allow the 
user to set the plotter's scale prior to a 
drawing session. Line 75 sends the se- 
lected scale information to the plotter. 
Line 90 then moves the pen to a prede- 
termined (and easily revised) starting lo- 
cation (PA2,1). Lines 100 -130 call the 
subroutines for "M," "I," "M" and "S." 
Figure 2 shows the result. 

Figure 3 was also drawn by the pro- 
gram in Listing 2, but to a different scale. 
The superimposed grid, which is identi- 
cal to the rough grid I used while plan- 
ning the characters when the program 
was written, was drawn by adding the 
following routine to the program: 

1000 'DRAW GRID 
1010 FOR X =0 TO XX 
1020 PRINT #1, "SP2;PA ", 

X, "O,PD ",X,YY, "PU;" 
1030 NEXT X 
1040 FOR Y =0 TO YY 
1050 PRINT #1, "PAO ",Y, 

",PD ",XX,Y, "PU;" 

Fig. 3. This results when Listing 2 is run with a modified scale from Fig. 1 and 
the addition of a superimposed grid routine. 

\ / 
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OMNI- READER `" - the 
first optical character reader 
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LISTING 3. PROGRAM FOR PRINTING CUSTOM EXIT SIGNS IN USER -SPECIFIED 
SIZE, SLANT AND ORIENTATION 

10 CLS 
20 PRINT " EXIT SIGN 
25 PRINT "" 
30 `COPYRIGHT 1985 BY FORREST M. 

MIMS III 
40 `MODEL I00- HP7470 PLOTTER 

PROTOCOL FOLLOWS 
50 COM ON: OPEN "COM:48N2E" FOR 

OUTPUT AS 1 

55 INPUT "HORIZONTAL (H) OR 
VERTICAL (V) FORMAr';F$ 

60 INPUT "CHARACTER HEIGHT (IN 
CM)' ;H 

70 INPUT "CHARACTER WIDTH (IN 
CM)";W 

11, 

80 INPUT "CHARACTER SLANT (0 TO 
/-2)";S 

90 PRINT #1, "SP I;SI' ; W,H; "SL ";S' ;" 
100 `BOX LETTER "E" 
110 PRINT ## 1, "UC99,4,0,0,1, 

-3,0,0,2.5,2,0,0,1, -2,0,0,2.5,3,0,0,1, -4,0,0, 
-8 ;" 

120 IF F$ = "V" OR F$ = "v" THEN 130 
ELSE 200 

130 PRINT #1, "CP- 1, -1;" 
200 `BOX LETTER "X" 
210 PRINT #1, "UC99,1.5,4,- 1.5,4,1,0,1, 

-2.5,1,2.5,1,0,-1.5,-4,1.5,-4,-1,0,-1,2.5,-1, 
-2.5,-1,0,-99;" 

220 IF F$ = "V" OR F$ = "v" THEN 230 

ELSE 300 
230 PRINT ## 1, "CP- 1, -1;" 
300 'BOX LETTER "I" 
310 PRINT ##1, "UC1.5,0,99,0,8,1,0,0, -8, 

-1,0, -99;" 
320 IF F$ = "V" OR F$ = "v" THEN 330 

ELSE 400 
330 PRINT #1, "CP- 1, -I;" 
400 `BOX LETTER "T- 
410 PRINT #1, "UC1.5,0,99,0,7, 

-1. 5, 0, 0, 1, 4 ,0,0,- 1,- 1.5,0,0,- 7,- 1,0, -99;" 
500 `RECYCLE FOR ANOTHER "EXIT" 

SIGN 
510 PRINT #1, "SPO;" 
520 PRINT " ":GOTO 55 

1060 NEXT Y 

Note that this routine selects pen 2 
(SP2 in line 1020). This permits the grid 
to be drawn with a color and line width 
different from those used to draw the 
characters. 

The HPGL instructions in the sub- 
routines may appear incomprehensible if 
you have never before used a plotter. Ac- 
tually, the instructions are really quite 
simple, and, with a little patience, even a 
novice can understand them with the 
help of the individual characters in Figs. 
4 - 6. After each of these characters was 
drawn, the plotter drew a superimposed 
grid. The x,y coordinates of each turning 
point relative to the previous pcint were 
then manually indicated on the grid. 

Refer to the character generation sub- 
routines in Listing 2, and you'll note that 
a lengthy string of numbers separated by 
commas follows each PR (plot relative) 
instructi8n. Each pair of numbers desig- 
nates the x,y coordinates to which the 
pen should be moved relative to its 
present position. 

Knowing this, you can refer to the let- 
ter "I" in Fig. 5 and the subroutine in 
lines 400 - 420 and follow the pen as it 
draws the four lines that form an out- 
lined letter "I." The first coordinate pair 
in line 410 is 1,0. After the pen moves to 
this starting location, it is then placed on 
the paper and advances to the second co- 
ordinate pair (0,11). The pen then moves 

to the third coordinate pair (1,0), and so 
forth until the letter is completely out- 
lined. Finally, the pen is moved away 
from the paper and placed at the starting 
point for the next character. 

The HPGL instructions for the "M" 
and especially the "S" are much longer, 
but you can determine exactly how they 
work simply by following the coordinate 
pairs marked on Figs. 4 and 6. After you 
understand how the characters are 
drawn by the HPGL instructions, you 
can design your own custom characters 
with only a little help from a plotter's in- 
struction manual. For best results, start 
with a simple letter (like "T" or "L "). 
Then tackle a letter with curves. 

The dimensions of the characters cre- 
ated by the programs in Listings 1 and 2 
can be changed by altering the plotter 
scale under program control or by man- 
ually moving the front panel switches. 
You can see the effect of different scales 
by comparing Figs. 2 and 3. Figure 7 is 
even more dramatic. It was produced by 
manually changing the plotting limits of 
the HP7470A to different portions of the 
paper by means of the front panel con- 
trols and then running the program in 
Listing 2. 

Creating Fully 
Programmable Characters 

HPGL, as was noted above, includes a 
user character (UC) instruction for the 
design of custom characters that re- 

spond to all the standard HPGL charac- 
ter modification and manipulation in- 
structions. The program in Listing 3 

illustrates the use of the UC instruction 
to form bold, outlined versions of the let- 
ters of the word "EXIT." 

Referring to Listing 3, notice that the 
program allows you to specify whether 
the word will be drawn horizontally or 
vertically (line 55). It also asks for the 
character height and width in centime- 
ters (lines 60 -70) and the degree of 
character slant (line 80). These specifica- 
tions are then sent to the plotter by the 
HPGL instructions in line 90. 

The actual letters are drawn by the 
UC instructions in lines 110 (E), 210 
(X), 310 (I) and 410 (T). If the word is to 
be printed vertically (F$ = "V "), lines 
130, 230 and 330 employ the HPGL 
character plot (CP) instruction to move 
the pen one character space back and 
one character space down after each let- 
ter is drawn. 

The x,y coordinate pairs following 
each UC instruction are plotted relative 
to the previous coordinates. Pen up and 
pen down commands are replaced, re- 
spectively, by the numbers 99 and -99. 
Each character is designed to occupy the 
lower left corner of a standard HPGL 
character space field divided into 6 hori- 
zontal units and 16 vertical units. The 
characters themselves have a width of 4 
units and a height of 8 units. 

Figure 8 shows a typical EXIT sign 

Figs. 4-6. Individual characters with superimposed grids and relative x,y 
coordinates for each turning point. 
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Fig. 7. Changing the plotter's scale under program or front panel control 
alters the dimensions of the letters drawn by the program in Listing 2. 

Fig. 8. An EXIT sign created by the program in Listing 3. 

drawn by this program. The original has 
characters measuring 15 centimeters 
high and 4.5 centimeters wide. The let- 
ters are unslanted (S -0). Of course innu- 
merable variations are possible, which is 
nicely illustrated by the assortment of 
EXIT signs in Fig. 9. In each case, the 
pen was moved by means of the plotter's 
front panel controls to the desired start- 
ing point. Of course the program can be 
easily revised to permit program or key- 
board input of the starting location. 

Though the characters created by the 
UC instruction can be altered in size and 
shape by all the standard HPGL charac- 
ter control instructions, designing char- 
acters with smooth curves is difficult 
and requires very long lists of coordi- 
nates. On the other hand, the UC in- 
struction permits symbols, foreign lan- 
guage characters and logos to be 
designed and added to a plotter's charac- 

ter set. Furthermore, the dimensions of a 
custom symbol or character relative to 
those of a standard character can be 
much larger or smaller. All that's neces- 
sary is to modify the position of the char- 
acter or symbol within the assigned 
character space field or to extend a char- 
acter across two or more fields. 

Going Further 
The obvious next step in generating 

custom characters is to design a com- 
plete custom character set, and I intend 
to do just that when time permits. Many 
other possibilities also exist. 

For instance, why let the program de- 
cide which letters will be drawn in an un- 
changeable sequence when you can in- 
put custom characters directly from the 
keyboard? When added to the program 
in Listing 2, the following routine does 
just that: 

92 Z$= INKEY$:IF Z$ = "" 
THEN 92 

94 IF Z$ = "M" THEN 200 
96 IF Z$ = "S" THEN 300 
98 IF Z$ = "I" THEN 400 
230 GOTO 92 
330 GOTO 92 
420 GOTO 92 

This simple keyboard input routine 
doesn't trap errors, so it's important to 
enter the correct character. But it nicely 
illustrates how simple it is to revise a 
character generater program for a plot- 
ter. Although the original program 
prints my last name, the revised program 
can be used to direct the plotter to print 
such words as MISS, IS and SIS. Add a 

subroutine for the letter E to Listing 3, 

and many other words can be printed. O 

Fig. 9. Since the letters in the EXIT sign were created by a special user 
character instruction, they can be manipulated and modified as if they were 

part of the plotter's standard character set. 

I >-_< ` 
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NM Trains You At Home-As You Build 

GET THE KNOW-HOW 
TO REPAIR EVERY 
COMPUTER ON THIS 
PAGE... AND MORE. 

IBM is a Registered Trademark of International Business Machine Corporation. 
Epson is a Registered Trademark of Epson America, Inc. 

Apple and the Apple logo are Registered Trademarks of Apple Computer, Inc. 

Compaq is a Registered Trademark of COMPAQ Computer 
Corporation. 

1984 AT&T Technologies, Inc. 
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Your Own IBM-Compatible Computer 
Learn the Basics the NRI 
Way -and Earn Good 
Money Troubleshooting 
Any Brand of Computer 
The biggest growth in jobs 
between now and 1995, 
according to Department of 
Labor estimates, will occur in 
the computer service and 
repair business, where 
demand for trained tech- 
nicians will actually double. 

You can cash in on this 
opportunity -either as a full - 
time corporate technician or 
an independent service - 
person -once you've learned 
all the basics of computers the 
NRI way. NRI's practical 
combination of "reason -why" 
theory and "hands -on" 
building skills starts you with 
the fundamentals of 
electronics, then guides you 
through advanced electronic 
circuitry and on into computer 
electronics. You also learn to 
program in BASIC and 
machine language, the 
essential languages for 
troubleshooting and repair. 

You Build -and Keep - 
a Sanyo MBC550.2 
The vital core of your training 
is the step -by -step building of 
the 16-bit Sanyo MBC -550 -2 

computer. Once you've 
mastered the details of this 
state-of- the -art machine, you'll 
be qualified to service and 
repair virtually every major 
brand of computer, plus many 
popular peripheral and 
accessory devices. 

With NRI training, you 
learn at your own conven- 
ience, in your own home. You 
set the pace- without class- 
room pressures, rigid night - 
school schedules, or wasted 
time. You build the Sanyo 
MBC -550 -2 from the keyboard 
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up, with your own personal 
NRI instructor and the com- 
plete NRI technical staff ready 
to answer your questions or 
give you guidance and special 
help whenever you need it. 

Learn MS/DOS 
Operating System 

Praised by critics as the 
"most intriguing" of all the 
IBM -PC compatible com- 
puters, the new Sanyo uses the 
same 8088 microprocessor as 
the IBM -PC and features the 
MS/DOS operating system. As 
a result, you'll have a choice of 
thousands of off -the -shelf 
software programs to run on 
your completed Sanyo. 

Your NRI course includes 
installation and trouble- 
shooting of the "intelligent" 
keyboard, power supply, and 
disk drive, plus you'll check 
out the 8088 microprocessor 
functions, using machine 
language. You'll also prepare 
the interfaces for future 
peripherals such as printers 
and joysticks. 

Your NRI course 
includes the Sanyo 
MBC -550.2 Computer 
with 128K RAM, monitor, disk drive, and 
"intelligent" keyboard; the NRI Discovery 
Lab', teaching circuit design and 
operations; a Digital Multimeter, Bundled 
Spread Sheet and Word Processing 
Software worth $1500 at retail -and more. 

100Page Free Catalog 
Tells More 
Send the postage -paid reply 
card today for NRI's big 100 - 
page color catalog on NRI's 
electronics training, which 
gives you all the facts about 
NRI courses in Micro- 
computers, Robotics, Data 
Communications, TV /Video/ 
Audio Servicing, and other 
growing high -tech career 
fields. If the reply card is miss- 
ing, write to the address below. 

McGraw -Hill Continuing 
Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20016 

We'll Give You Tomorrow. 
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BITS & BYTES 

Rumors & Gossip 
In January, Atari showed its first 16- 

bit computers at the Winter Consumer 
Electronics Show in Las Vegas. The 
130ST ($400) and 520ST ($600) look 
like fast, color Macintoshes, with 68000 
CPUs, 128K or 512K of RAM, and op- 
tional 3'/2 ", 500K floppies ($200). The 
back panel sports serial and parallel in- 
terfaces, a high -speed parallel hard disk 
port (1.33M- bytes /sec transfer rate) for 
a promised 10M -byte hard disk ($600) 
and a music (MIDI) interface. Atari 
CEO Jack Tramiel promises to make 5 
million computers in 1985. All he wants 
in return is the support of the software 
industry. The one package shown with 
the computers, Matrix software's Infin- 
ity, seems almost unbelievable: a spread- 
sheet with up to 65,000 X 65,000 cells, 
word processing with a spelling checker, 
graphics, a relational database with un- 
limited capacity, and communications, 
all for $50. 

Look for Atari to introduce a true 32- 
bit micro at the Hanover Fair in Germa- 
ny late this month. Will it be a 68029 ma- 
chine? What are the "additional sur- 
prises" Atari promises for June? And 
will the company really be able to sell 
$100 million of Atari products before 
the year is out? With its most expensive 
computer selling for $600 and its prom- 
ise to set a $50 limit on software it sells in 
1985, Atari will have to move tremen- 
dous quantities to reach that sales goal. 

Software producers and a few select 

others have seen Commodore's newest 
16 -bit machine. Most proclaim it excel- 
lent, expecially the color graphics. It ap- 
parently is a Z8000 -based unit that uses 
a UNIX -based operating system and 
will sell for under $1000. 

Predictions are that IBM will ship 
200,000 PC ATs this year, up from an es- 
timated 40,000 last year.... A laser 
printer for the Mac seems to be coming 
from Apple. Although it will use the 
same print mechanism as the Hewlett - 
Packard LaserJet printer, which has 
been out for almost a year, its very high 
degree of intelligence will make it twice 
as expensive as the HP unit. 

We hear that 3M will introduce an 
erasable laser disk that can store 500M 
bytes. However, it will probably be in- 
compatible with the read -only compact 
disk units beginning to appear from 
Japan. 

British Telecom, England's public 
telephone company, wants to follow in 
AT &T's footsteps and go private to en- 
ter the computer and office- automation 
markets. BT generated profits of $1 bil- 
lion on sales of $10 billion last year for 
the British government. The govern- 
ment has sold 51% of the stock in the 
company for about $6 billion. And the 
Japanese government is also pushing leg- 
islation to sell off its major holding in the 
Nippon Telegraph and Telephone Pub- 
lic Corporation. NT &TPC has almost 
twice the sales of BT. When BT and 
NT &TPC go private and enter the com- 
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puter markets, they aim to compete di- 
rectly with the likes of AT &T and IBM 
in the U.S. 

Optical Disk Drives Being 
Shipped 

Sony and Hitachi are the first compa- 
nies to ship optical -disk drives for per- 
sonal computers. The units store 550M 
bytes on a read -only disk the size of a 45- 
rpm record. Units are expected to start 
appearing in stores in the last quarter of 
this year. Panasonic, Matsushita, Phil- 
lips, IBM and Digital Equipment Corp. 
might also announce units this year. 

IBMT &T 
Venture Development Corp., a 

Wellesley, MA, market research outfit, 
recently counted 3000 separate commer- 
cial programs for the IBM PC: 10% 
were accounting programs, 6% word 
processing, 5% database managers, and 
3.6% spreadsheets. By contrast, Apple 
claims there are about 5000 Apple pro- 
grams. The largest portion of these, 
however, are games. 

It has been estimated that IBM sold 
270,000 PCjrs, worth $230 million, last 
year. Most of the sales occurred in the 
last quarter of the year. By contrast, Ap- 
ple reportedly sold close to 750,000 IIe 
and IIc systems, worth about $800 mil- 
lion. Apple had sold 580,000 Iles the 
previous year (the IIc had not been 
introduced). 

By the time you read this, IBM's new 
TopView windowing user -interface soft- 
ware should be out. Although more lim- 
ited in capability than Digital Research's 
GEM package and Microsoft's Win- 
dows (which is not expected until June, 
at the earliest), it is expected to dominate 
the PC graphics user -interface market. 

Be warned, however, 

RRRINGI that IBM is well 



along with TV version II. Expect it to 
make the PC look just like an Apple 
Macintosh, with icons, mouse and 
graphics. Also look for TV II to have en- 
hancements for networking. 

Computer Memories has disclosed 
that it has received an order from IBM 
for 240,000 hard disk drives for the new 
PC AT machine to be delivered this 
year. IBM will no doubt place similar or- 
ders with other hard disk drive makers 
and will also sell many ATs without 
hard disk drives. Therefore, it appears 
that IBM expects to ship about one -half 
million ATs this year. 

IBM has filed lawsuits against 11 Tai- 
wanese companies, charging violation of 
copyrights on the IBM PC. There are re- 
ports that several dozen system copiers 
are operating in Taiwan, most Mom - 
and -Pop operations,turning out 10 to 20 
machines a month. Almost all these ma- 
chines are being sold in the Far East; few 
come to the U.S., because the prices of 
PC clones in the U.S. are so low that it is 
not profitable to sneak these machines 
into this country. 

With AT &T moving into computers, 
it was only natural for IBM to enter tele- 
communications. IBM began by acquir- 
ing Rolm Corp., a maker of computer- 
ized telephone systems. Now IBM is 
reorganizing its entire corporate struc- 
ture to give increasing emphasis to tele- 
communications. IBM has created a 
new Information Systems & Products 
Group (IS &PG) that joins the already 
existing Information Systems & Com- 
munications Group (IS &CG). These 
groups, developing new products that 
integrate computers and communica- 
tions, will probably become quite signifi- 
cant in IBM. 

Ill.lll.11lifllll. " ' 
11111111UI,1 

l.J, I,,.,. 

Santa Favored the PCjr and llc 
Christmas 1984 saw big changes in the 

home computer market. Previously 
Commodore, Atari and Coleco domi- 
nated. This year, IBM and Apple, cut- 
ting prices on the PCjr and IIc, moved 
in. Coleco, for one, has dropped out en- 
tirely. Second, while sales of the Com- 
modore 64 were good, they weren't 
greater than those of the previous year. 
Moreover, the new Commodore Plus /4 
machine sold far below the company's 
expectations. Atari has slashed prices on 
the 600XL and 800XL, which stimulat- 
ed sales. 

But the Christmas hit was the IBM 

PCjr. The jr, long an IBM embarrass- 
ment, was transformed over the sum- 
mer -with a new keyboard, memory ex- 
pansion and the Lotus 1 -2 -3 car- 
tridge -into a hot seller. Sales started to 
pick up in September, and just about 
doubled each month up through Christ- 
mas. Of course spending about $40 mil- 
lion of promotion in the last quarter, of- 
fering dealers a $250 rebate, including a 
free color monitor, throwing in $200 
worth of software and mailing about 10 

million $100 discount coupons helped. 
The net result lowered the price of a 
complete PCjr system to under $800, 
about $100 less than a comparably 
equipped Apple IIc, and only about 
$300 more than a Commodore 64 
system. 

IBM and Apple have thus emerged as 
two of the players in a four -way battle 
between them and Commodore and 
Atari (the Japanese are still waiting in 
the wings with their MSX machines). 
Neither IBM nor Apple has yet tapped 
the discount- oriented mass merchandise 
chains that carry Commodore and Atari 
machines. Rather, they continue to sell 
through the traditional computer stores 
and selected department stores. Howev- 
er, I expect they will change later this 
year. 

MSX Update 
Several Japanese makers of consum- 

er- oriented personal computers last year 
introduced machines based on the 

Microsoft MSX operating system. It ap- 
pears that MSX has become a standard 
in Japan. 

Now these companies are introducing 
disk -based versions of these machines, 
typically using the Sony 31/2" floppy 
disk storing about 360K bytes. MSX - 
DOS is file compatible with MS -DOS 
and CP /M. Since these machines use the 
Z80 microprocessor, they will run most 
CP /M programs and allow access to 
most MS -DOS ASCII files. 

So far no U.S. manufacturer has intro- 
duced an MSX machine. However, IBM 
is known to have purchased a large num- 
ber of MSX machines for evaluation. 
Marketing such a machine is a, move 
IBM is considering. 

To date the highly competitive and 
chaotic U.S. consumer computer mar- 
ket has discouraged the Japanese from 
introducing these machines into the 
U.S. 

In the meantime, cassette -based MSX 
systems are selling well in Europe, al- 
though the European computer store 
dealers are complaining about their dis- 
tribution. Sony, Sanyo, Hitachi, Mitsu- 
bishi, JVC, Toshiba, and Spectravideo 
are currently selling systems. The prob- 
lem is that these companies, seeing the 
machines as part of home entertainment 
systems, are ignoring the computer 
stores. Teleton, National and Canon are 
also expected to begin shipping MSX 
machines soon. 

Commodores Staying at the 
Stores 

Commodore, with over a billion dol- 
lars in personal computer sales, is num- 
ber 2 in the industry, just behind IBM 
and ahead of Apple. Sales figures of its 
equipment form an important indicator. 
Although its sales of personal computers 
increased in every quarter since it started 
selling systems in '77, they decreased in 
the last quarter of '84, the company 
disclosed. 

Sales of the C -64, which has been on 
the market for three years, have begun to 
slacken, and sales of the new Plus /4 and 
Commodore 16 have been disappointing. 

Commodore has about 60% of the un- 
der -$500 computer market. But IBM, 
Apple and Atari, reducing their prices, 
have cut into Commodore's sales. Fur- 
ther, Sanyo, with its MS -DOS machine, 
has been quietly increasing its share of 
the under -$1000 market. O 
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Introducing The 
Allyouhave k 
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Right now IBM PCs can use our mac 
LaserWriter printer. Later this year we'll 
he introducing the AppleTalk card that 
fits into an BM PC, allou ing it to trade 
intimation u/th Macinlosh and access 

fie.sernams. As tell as sera as agateuay 
heluce n the IBM PC neta rrrk and our 
AppleTlk netaork. 

77re Appleiine1,r -woad coarerter lets 
Tull talk Arc /h' to mur mainframe 
tia 327o crmclatinn. 

/ I 

You can also add other printers bessids s LcrscrJGfiter 
to The Macintosh Office. Including our stand-alone 
lmageWriter printer you see here, ac well as letter 
(nudity datejicheel printem you don't see here. 

The . Laser Writer printer has its own n huilt in 
tjpe styles and si:er. and it can he shared 

by el mea e in The Macintosh Ojjice. 

Our entry-level urrrkstation in The Macintosh 
Office is. naturally enough, the .1Iac intash 128K 

* 41ani f wtarrers suggested retail price. ©1985 Apple Computer. Inc Ap c %. the, pie logo. AppleTalk and tmageWriter are trademarks of Apple Compulsa; Inc. Macintosh is a trademark 
licensed to Apple Computer. Inc Microsoft is a registered trademark of.ili rosa Corperration. Think7tuik is a trademark of Liting l ïdeotert Inc /a= and Lotus are trademarks o./'Lotus 
Dca elopm ent Corporation. BM is a registered trademark o International Business Machines Corporation. For cut authorized Apple dealer nearest) ou cull (800) 538 -9696. 
ln canada. c a/i (800) 268 -7796 or (800) 268 -7637. 



Macintosh Office. 
add is people. 

Macintosh XL. uq, to a fill 
megabyte ofR1M and a 
built -in 10M8 hard disk. 

The AppleTalk Personal Neturrk lets ¡nu emote 
up to 32 members 7 Mac'intach Office for an 
erlremel loin cwt. 

The cornerstone c f The Macintosh 
Offic? s our 512K Macintosh, 
equipped here uith an aloha! disk 
drive and numeric key prod 

No, not computer systems people to 

help you design it. Or computer experts to 

show you how to use it. 

But the kind of people who already 
make up most of your office. 

Managers and professionals. People 

who spend most of their time selling prod- 
ucts, services or, most importantly, ideas. 

Because, unlike traditional office 

computer solutions, we didn't design The 
Macintosh' Office around a mainframe. 
We designed it around an idea. 

The idea that people, not main- 
frames, are the most important informa- 
tion centers in an office. And that most 
things in business are really accomplished 
by teams of 5 to 25 people who need to 

share information with each other. What 
we call the unrkgroup. 

That's why we put Macintosh at the 
heart of The Macintosh Office. Its powerful, 
32 -bit technology reduces the time it takes 
to become productive with a computer 
from well over a work week, to just under 
a lunch hour. 

For the first time, the people who 
could really use a computer - managers 
and professionals - had a computer 
they could really use. In their choice of 
sizes: Macintosh 128K, Macintosh 512K 

and Macintosh XL. 

Then we designed a network solution 
for workgroups of 5 to 25. Instead of build- 
ings of 500 to 2,500. 

We call it the AppleTalk' Personal 
Network. It's as easy to hook together as an 
extension cord. And almost as cheap. 
Less than $50* a desk, versus up to $1,200 

for a typical network system. 
Since the number one product of 

business is still paper, we found a way to 

make every sheet count. A breakthrough 
in printed communications called the 
LaserWriter printer. It produces publication - 
quality text and graphics. Making your 

presentations, reports and overheads 
more persuasive. 

We've even found a way for The 
Macintosh Office to share offices with IBM'. 

An AppleTalk card that slips into an IBM 

PC, allowing it to trade information with 
Macintosh and access file servers. 

Third party developers are also work- 
ing on The Macintosh Office. Next month, 

Arch News 

Our LaserWriter produces 
publication quality feet and graphics. 

theyll be offering shared storage devices 

that let your workgroup share information. 
And they're writing a whole new genera- 
tion of business software to go along with 
the 350 programs Macintosh already runs. 
Including Microsoft® Word, ThinkTankn" 

512 and the new Jazz' from Lotus? 

Now, there's only one more thing we'd 

like to add to this ad: call 800 -446 -3000. 
We'll tell you how to get everything 

you need to turn your office into a 
Macintosh Office. 

People not included. t 



HARDWARE REVIEWS 

iiiiiiiiiiiii1iliiiiiiiiiiiitiiii!1Iiii1 
iiiiiiiiiiiiiiiiiiiiiiiiiitiii) 

1111111 

,. 
141t1li 

THE NCR 
PERSONAL 
COMPUTER 
A well -designed 8088 - 
based IBM clone 

BY PAUL BONNER 

THE NCR PC Model 4 is an 8088 - 
based MS -DOS computer that 
boasts a high degree of software 

and peripheral hardware compatibility 
with the IBM Personal Computer. In 
that respect it is hardly unique -in fact 
the computer market is drenched with 
dozens of "IBM clones" that offer the 
same level of compatibility. What makes 
this machine unique is the approach that 
NCR has taken to distinguish it from its 
competition. Most compatibles compete 
with IBM and each other by providing 
equipment equivalent to the IBM PC but 
at a lower price or by offering enhanced 

equipment (higher -resolution graphics, 
higher- capacity disk drives, faster mi- 
croprocessors than the IBM PC). The 
NCR PC Model 4, on the other hand, 
with its 4.77 -MHz CPU, 360K drives, 
and IBM standard graphics, is chiefly 
distinguished by a number of unique aes- 
thetic and ergonomic design features. 

External Design 
The most obvious of these is the shape 

of the computer itself. With its pedestal 
mount and built -in monitor, the PC 
Model 4 looks more like a Lisa than an 
IBM PC. This shape gives it a smaller 
footprint (18" X 16 ") than the IBM PC 
and makes it easier to use in some re- 
spects. The two vertically mounted half - 
height 360K disk drives are unusually 
accessible, and the placement of the 
power switch and monitor brightness 
switch on the front of the machine is 
handy. Even more welcome, though, 
next to those switches, is one that con- 
trols the volume of the computer's 
speaker -a feature missing from most 
computers that is bound to please any- 
one who believes that the world is noisy 
enough without computers beeping the 
day away. 

The back of the PC Model 4 shows 
equally thoughtful design. The machine 
features built -in parallel and serial ports, 

which are located in a recessed well on 
the rear right -hand side of the machine. 
The keyboard plugs into a socket in the 
same well. The machine has five expan- 
sion slots, four of which accept standard 
full -size expansion boards for the IBM 
PC. (The fifth slot is reserved for the disk 
drive controller. In addition, one of the 
four remaining slots must be used for a 
display adapter.) Access to the expan- 
sion slots is gained by removing a 14" X 
5.5" panel held in place by a single 
screw. The boards inside are mounted 
horizontally and can be reached easily. 
All in all, installing an expansion board 
in the PC Model 4 is easier and more 

(Continued on page 82) 

Specifications 

Pro duct: NOR PC Model 4 
Mfr: NCR Corporation 

Day or, OH 45479 
513- 445 -2075 

Price: $2625 
Fea:ures: 8088 CPU, 128K bytes of 

RAM (expandable to 640K), 
dual 360K half- height floppy 
disk drives ;internal hard 
dis-c available), mono- 
chrome monitor (cclor avail- 
able), serial and parallel 
ports 

PHOTOS BY BOB LORENZ 
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Density 
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Tpi Soft Sectored 

10.5'/ inch diskettes 

For as long as anyone can remember, the world has trusted 
Kodak film to capture its memories. Now the world can 
trust legendary Kodak quality to capture its computer data. 

Introducing Kodak diskettes. And the beginning of a 

new legend. 
We know you expect nothing less than extraordinary 

performance from a Kodak product. We didn't dis- 
appoint you. 

These remarkable new diskettes are so thoroughly 
tested, they're certified error -free. 

Every Kodak diskette has a highly bur- 
nished head surface for optimum read - 
write accuracy. And every standard disk - 
ette is made to withstand 41/2 million Diskettes 

passes before significant wear occurs. 
© Eastman Kodak Company, 1984 

With accuracy and durability like that, we can offer 
this no- questions -asked replacement policy: 

This KODAK Diskette will be free from manufacturing 
defects, or we will replace it. 

Kodak diskettes for home and business PC use are avail- 
able in standard 8- and 51/4 -inch formats, high -density 

51/4 -inch diskettes, and 31/2-inch micro 
diskettes in our HD 600 Series. 

New Kodak diskettes. Because the only 
thing that can follow a legend is another 
legend. äudak 

Diskettes 

KODAK. 
The name says it all. c41 



Q 
HARD 
DISK 
A mail -order 
10M -byte hard 
disk for 
under $700 

BY JOSEPH DESPOSITO 

AHARD disk is generally regarded 
as a desirable though costly up- 
grade to a personal computer 

system. A new product from Qubié, 
however, makes this attractive option 
more affordable than ever; Qubié offers a 
10M -byte hard drive for just $699. The 
complete package includes the drive, an 
interface card, cables, and software. The 
drive can be installed in the IBM PC and 
hardware -compatible machines. 

Hardware 
The Qubié PC 10 is a half -height hard 

disk drive that fits inside an IBM PC. In- 
stallation is simple: We just removed a 
full- height floppy B drive from the IBM 
PC and replaced it with the Qubié. A full - 
height bezel for the hard disk is included 
(a half -height bezel is available as an op- 
tion). The interface card, which uses a 
Western Digital controller, fits into one 
of the IBM expansion slots and connects 
to the hard disk via two cables. In most 
cases, power for the drive is taken from 

Specifications 

Product: Qubié PC10 Hard Disk 
Mfr: Qubié 

Dept. HRD 
4809 Calle Alto 
Camarillo, CA 93010 

Dimensions: 1% "H x 53/4 "W x 8 "L 
Weight: 3 lb 
Price: $699 
Features: 10M -byte storage capacity, 

interface board, software 
utilities 

the IBM's supply. However, if there are 
too many add -on boards in the computer, 
there may not be sufficient power to run 
the drive. You'll know this because the 
drive has an overload protection circuit 
that automatically shuts down the entire 
system. An auxiliary power supply is 
available from Qubié for $88. 

Qubié does not actually manufacture 
the hard disk -it is a Microscience In- 
ternational drive. The disk uses a spe- 
cially plated media that protects the disk 
surface from damage should the read/ 
write heads come in contact with mag- 
netic media. 

The Western Digital hard disk con- 
troller enables you to boot your comput- 
er from the hard disk if your PC is a PC- 
2 model. You can check to see whether it 
is with the Debug program by typing 
DFFFF:0005 L8 and pressing the enter 
key. If the date returned by the comput- 
er is 10/27/82 or later, you have a PC -2; 
if not, you have a PC -1. With these early 
PCs that do not provide for the addition 
of a hard disk, you must either use the 
Qboot utility provided by Qubié or else 
do a ROM upgrade. 

Software 
Before using the hard disk, suggests 

the manufacturer, you should format it 
into sectors, even though it is preformat- 
ted at the factory. Qubié provides a utili- 
ty for doing it called Qubiéfmt. Other- 
wise, you partition the disk and format it 
for PC DOS with the usual PC DOS util- 
ities, Fdisk and Format. 

Qubié also provides an interactive 
command system, or "visual shell," 
called 1 dir that simplifies the use of the 

disk operating system. Though it makes 
the system easier to use, you do not re- 
quire it to use the hard disk. One of its nic- 
er features is letting you perform multiple 
file tasks, for example, selecting a group 
of files to be copied to a floppy for backup. 

Performance 
The Qubié hard disk, though inexpen- 

sive, is not cheap in any other respect. 
We used it for over two months and 
found it to be fast and reliable. The 
autoboot function is a particular conve- 
nience that even some more expensive 
units lack. 

Documentation 
The disk comes with a 29 -page user's 

guide. The guide is straightforward, 
clear, and filled with photographs that 
lead you by the hand through the instal- 
lation procedures. In addition, there is a 
short booklet that describes the use of 
the Idir software. It is also well -written 
and easy to understand. Another pam- 
phlet that comes with the unit cannot be 
classified as documentation but will be 
appreciated. It has eight pages of helpful 
suggestions on developing a file manage- 
ment system for the hard disk. 

Conclusions 
The Qubié is an outstanding value, 

and I recommend it highly. It adds speed 
and significant storage capacity to an 
IBM PC system at a moderate cost. It's 
fairly easy to set up, although the proce- 
dure might intimidate a novice. 

If the Qubié is typical of the inexpen- 
sive hard disks coming on the market, 
we'll soon see one in every PC. O 
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What can you do 
with electronics? 

Ask CIE. 
Computer technology. Satellite communi- 

cations. Cable television. Cellular radio. Digital 
electronics. Robotics. The hottest careers in 
electronics. And CIE can get you started. 
By teaching you the basic theory and prin- 
ciples of how they work. 

Why CIE? Because we're the leader in 
specialized electronics education with over 
25,000 students. With over 50 years of proven 
experience teaching electronics without 
classroom sessions. And with plenty of hands 
on, practical experience using our specialized 
training laboratories. 

Whether it's learning new skills or upgrading 
old ones, CIE can start you where you want, 
take you as far as you want. From the basics 
to CIE's Associate in Applied Science Degree 
in Electronics. We've done it for thousands of 
students. We can do it for you. 

Let us get you started today. Just call toll - 
free 1 -800- 362 -2155 (in Ohio, 1- 800 -362 -2105) 
or mail in the handy reply coupon below 
or card to Cleveland Institute of Electronics, 
1776 East 17th Street, Cleveland, Ohio 44114. 

EWorld 'Headquarters 
Cleveland Institute of Electronics, Inc. 
1776 East 17th Street Cleveland, Ohio 44114 

n Please send me your CIE C` ,npus Studies Catalog, 
including details about the date Degree program. _ 

I understand there is no - Jr the catalog and a CIE 
representative may c sere is no obligation. 

Print Name 

Address Apt No 

City _State Zip 

Age _ Area C. !,Phone No / 

Check box for G.I. Bill buy ti 1 on Educational Benefits 
7 Veteran n Active 

MAIL TODAY PE -33 



DISCACHE 
Ultra -fast hard disk 
subsystem 
supports 
multiple use 

BY JON PEPPER 

AFTER you've finally acquired the 
right microcomputer, a book- 
case full of software, and the 

perfect printer, what's there left to wish 
for? How about hard disk storage, faster 
execution speed, a print spooler, cache 
RAM, and networking -all in one pack- 
age! That's what you get with DisCache, 
a high -performance Winchester disk 
subsystem from Eicon Research. 

DisCache offers quite a lot in a small 
package -10M bytes of hard disk stor- 
age, a 256K RAM cache memory, a 1M- 
byte print spooler and a dedicated inter- 
nal microprocessor. Plus, the unit is the 
basis for an inexpensive, highly efficient 
networking system. 

About the Hardware 
DisCache comes with an interface 

card for your computer (currently an 
IBM PC or compatible, NEC APC, or 
Apple II) and an appropriate cable. 

DisCache itself is 9" X 17'/2" X 5" 
and includes connectors on the rear pan- 
el for parallel printer, computer, and ac 
power. An RS -232 port and a second 

parallel printer port are optional. The 
front panel contains five pushbuttons: 
three for operating systems (CP /M, 
DOS, P) and reset and message buttons. 
These buttons can be used in combina- 
tion to put DisCache through self -test 
procedures, to "park" the heads (prior 
to shutting the unit off), and to repeat 
messages that are displayed on the four - 
character LED display. Normally, the 
operating system of choice is indicated 
on the display, but error messages also 
scroll across it to alert the operator to 
the status of the unit. 

Performance 
DisCache is fast. While many other 

hard disks have an access time of about 
40 ms, DisCache claims an average ac- 
cess time of about 8 ms! This speed re- 
sults chiefly from the ingenious way it 
uses the RAM cache. 

The intelligent processor in DisCache 
monitors the sectors requested and auto- 
matically keeps those frequently used in 
the RAM cache for immediate access. 
A "caching algorithm" anticipates 
which sectors are most likely to be called 
next. 

How well does this work? I ran a num- 
ber of programs under both CP /M -86 
and MS DOS -Wordstar, dBASE II, 
Multiplan, Microplan -and a number of 
disk -intensive graphics programs -DR 
Graph, AutoCad and Graphstation. 
Whenever the RAM cache becomes ef- 
fective, operations run exceptionally 
fast. However, in some instances, for ex- 
ample, the first time you access a file, 
speed slows to typical "hard disk only" 
performance. 
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Formatting the Disk 
Once you make the physical connec- 

tions, you boot the operating system disk 
on drive A, insert the CacheNet System 
Creator disk (supplied with DisCache) 
on drive B, and run the Setup program. 

You then enter the system as the Man- 
ager, and divide the unit into volumes. 
(A -F are permitted on the hard disk, 
with G and H reserved for your floppy 
disk drives.) Any volume can be from 
1M to 10M bytes, up to the limit of your 
storage. The rest of the procedure, the 
same most hard disk units use, involves 
the transfer of any of your application 
programs to the hard disk. 

Networking 
You can turn DisCache into a file 

server for a multi -user system by using 
the associated CacheNet software. 

The possibility of sharing access turns 
single -user software into multi -user 
through the use of dynamic record lock- 
ing, which prevents two users from 
working the same files at the same time. 

With the System Creator disk, you 
can assign access names and security 
codes for users and control which files 
they can read and /or write to. You are 
given a number of ways to protect sensi- 
tive data in a multi -user environment, 
for example, exclusive read /write ac- 
cess, or read /write access for one user 
combined with read -only access for 
others. 

During the course of my review, I had 
two PCs running on the DisCache with 
no decrease in speed and no problems at 
all. While not everyone will need the 
multi -user feature, those who can benefit 
by it will find the increased job through- 
put to be a big bonus -and the cost per 
workstation is very justifiable with 
DisCache. 

Connecting several computers is sim- 
ple. If each has an interface board in- 
stalled, they can be connected in a daisy 
chain. (Note: A jumper on the interface 

(Continued on page 84) 

Specifications 

Product: DisCache 
Mfr: Eicon Research, Inc. 

520 Fifth Ave. 
New York, NY 10036 

Price: $3350 
Features: 10M -byte hard disk, 256K 

cache RAM, 1M-byte print 
spooler, parallel printer port, 
and multi -user capability 

Options: Interface board (for IBM, NEC 
APC or Apple II) 395; 
CacheNet multi -user access 
software $525 

Other 
configurations: 20M -byte disk $4250; 

40M -byte disk $5650 



CONTROL LIGHTS AND APPLIANCES 
24 HOURS A DAY AUTOMATICALLY 
Program the Household 
Controller Using Your 
Color Computer 2 

Our Appliance /Light Controller is 
an incredible device that makes 
your life easier. It can wake you to a 
TV or stereo, brew your coffee in 
the morning, pre -cool a room in the 
afternoon, start dinner before you 
leave work, and hundreds of other 
chores -all automatically. You can 
even outsmart a burglar by making 

your home look and sound lived in 
day and night. 

Simply connect the Controller to 
your Color Computer, and enter the 
desired times and events. Discon- 
nect the Controller and your com- 
puter is free to use as you wish. 
Then, connect lamps and appli- 
ances to Plug 'n Power" modules 
(sold separately) and plug the mod- 
ules into wall outlets. The Controller 
sends on /off signals over your 
home's electrical wiring. 

Get the Appliance /Light Control- 
ler (26-3142, $99.95) at Radio 
Shack today -and computerize 
your home for improved security, 
convenience and energy savings. 

Itadhe ihacli 
The Technology Store' 

A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack stores 
and dealers. 
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SOFTWARE REVIEWS 
SAVVY PC 
Database manager 
has English -like 
front end 

BY MICHAEL K. GUTTMAN 
& CRAIG KRUM 

AT the circus the "world's fattest 
man" and the "smartest ele- 
phant ever in captivity" may not 

be what the barker claims. But we're not 
bothered. We expect some harmless 
hyperbole. 

When buying software, we are likely 
to have a different reaction to exaggera- 
tion. Savvy, from Excalibur Technology, 
comes with some strong claims in its 
pitch. According to the product's man- 
ual, this is the ultimate database pro- 
gram, with features that are "phenome- 
nal" and "unique." The manual also 
makes frequent criticisms of more tradi- 
tional application development systems. 

Does Savvy measure up? Well, it may 
not be the end -all its makers claim, but it 
definitely offers some very noteworthy 
features. Unfortunately, it also has some 
regrettable weaknesses that cry out for 
correction. 

How Savvy Works 
Savvy creates its own environment, a 

kind of operating system that guides the 

user's every move. Initially, you manip- 
ulate this environment in a simple con- 
versational mode, typing in simple 
words that Savvy is preprogrammed to 
respond to. For example, if you type 
< ADD > , Savvy will respond: 

ADD the to the 

prompting you to fill in the blanks. In 
this case you could reply with either a 
constant or a variable name, for exam- 
ple, < DOGS > or < CATS > . To see 
the result, you would type < DIS- 
PLAY > , and Savvy would respond: 

DISPLAY the 

again waiting for you to fill in the blank. 
In this case, you could type < SUM > , a 
reserved word used to hold the results of 
an add operation. 

As experienced programmers, we 
found this method of interacting with 
the system a bit cumbersome at first, but 
eventually we adjusted to it and almost 
got to like it. It certainly boosts the 
learning curve, particularly for users 
new to computers. 

In an attempt to underscore this "user 
friendliness," Savvy provides a special 
pattern recognition feature to catch sim- 
ple typos and suggest the correct input. 
For example, if you had typed in 
< DAD > instead of < ADD > , Savvy 
would have acted as though you had 
typed < ADD > . Excalibur emphasizes 
this feature in its ads; but, in practice, we 
found it to be of limited help and some- 
times downright annoying. 

Product: Savvy PC 
Mfg.: Excalibur Technology Corp. 

800 Rio Grande Blvd. NW, 
Suite 21 
Albuquerque, NM 87104 
505 -242 -3333 

Price: $395.00 
Requirements: IBM PC, XT, AT or 

compatible, 128K 
RAM, PC /MS DOS 
2.x, 3.0, one double- 

First of all, Savvy only seems to catch 
simple transpositions in the first seven or 
so letters, hardly a brilliant example of 
"artificial intelligence," another market- 
ing claim. Second, it's possible to invoke 
a totally unwanted (and perhaps de- 
structive) command with a misspelling 
that Savvy incorrectly interprets. Worse 
yet, it may not be obvious what com- 
mand Savvy has just executed! Merciful- 
ly, Savvy allows you to disable this 
feature. 

Savvy, however, does make life easier 
by allowing the user to create aliases for 
key words and to "attach," or assign, 
words to function keys, both very useful 
features not always found in other prod- 
ucts. It also provides the ability to redi- 
rect input normally taken from the key- 
board. The input can originate from a 
disk file, which allows the user to auto- 
mate processing sequences and mimic 
keyboard input for demos. 

Manipulating Data and Files 
Using the conversational mode, the 

user can create new memory variables 
(called "items ") and manipulate them at 
will. For example, we might type the fol- 
lowing commands: 

COPY the 20 to Oranges 
COPY the 10 to Apples 
ADD the Apples to the Oranges 
COPY the SUM to Fruit 

If Savvy encounters an item not previ- 
ously defined, it will allow the user to 
add it immediately to the program's vo- 
cabulary. Unlike most database manag- 
ers, Savvy does not require that data be 
preclassified by length or by type (such 
as real numbers, integers, characters, 
etc.). Further, Savvy provides several 
functions to edit and transform informa- 
tion so that it can be accepted and dis- 
played in a variety of formats. 

(Continued on page 34) 
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BASF QUALIMETRIC FLEXYDISKS. 
A GUARANTEED LIFETIMEOF 
OUTSTANDING PERFORMANCE. 

BASF Qualimetric FlexyDisks feature a unique lifetime warranty* firm 
assurance that the vital information you enter on BASF FlexyDisks today 
will be secure and unchanged tomorrow. Key to this extraordinary 
warranted performance is the BASF Qualimetric standard... 
a totally new set of criteria against which all other 
magnetic media will be judged. 

You can count on BASF FIex'iDisks because the Qualimetric 
standard reflects a continuing BASF commitment to 
perfection in magnetic media, One example is the 
unique two -piece liner in our PexyDisk jacket. This 
BASF feature traps damaging debris away from 
the disk's surface and creates extra space in the 
head access area for optimum media -head 
alignment. The result is a guaranteed 
lifetime of outstanding perforrance. 

For information security that 
bridges the gap between toaay 
and tomorrow, look for the 
distinctive BASF package with 
the Qualimetric seal. Call 
800 -343 -4600 for the name 
of your nearest supplier. 

*Contact BASF for warranty details. 

Circle No. 33 on Free Information Card 

ENTER TOMORROW 0 
c 1983 BASF Systems Corp., Bedford, MA 

BASF TODAY. 

BASF 

BASF 



Savvy PC 
(Continued from page 32) 

This flexibility extends to Savvy's 
disk -based filing system, where each 
record in a file can contain up to 254 
nontyped items of variable length. 
Therefore, a user can easily define files 
and move information between the 
memory-based items and files without 
worrying about type mismatches or 
truncations, a common problem in many 
other products. 

Programing 
The conversational mode can be very 

powerful, but Savvy begins to come into 
its own when the user enters the pro- 
gramming mode. This mode is used to 
create what Savvy calls "tasks" and 
"functions," new procedures, made out 
of existing ones, that are then added to 
Savvy's vocabulary of key words. Here 
again, Savvy makes it very easy for the 
user, giving the same type of prompting 
help in its programming editor that is 
available in the conversational mode. 

A Savvy "task" is simply a set of Sav- 
vy statements given a name of its own. A 
"function" is a special kind of task that 
allows up to nine operands to be passed 
from the keyboard or another task. Sav- 
vy uses a threaded interpretive structure 
like the Forth and LOGO languages to 
add new tasks to its vocabulary quickly 
and efficiently. Because of this structure, 
Savvy programs work best when they 
are created as a series of small modular 
tasks (each doing a single operation) that 
are in turn called by other modules. In 
fact, Savvy only accepts tasks and func- 
tions that are no more than 1000 bytes 
long, or about 100 program statements. 

Threaded interpretive structures take 
a little getting used to, but they tend to 
yield very good results. Each module can 
be tested and debugged interactively, 
added to the vocabulary, and then im- 
mediately used to create other modules. 
This sort of "bottom -up" programming 
tends to reduce run -time errors and pro- 
duce very tight code. It also allows the 
programmer to create vocabularies and 
structures tailored to the application be- 
ing developed. Savvy does a good job of 
introducing this approach and making it 
very easy to learn. 

Savvy also provides some goodies for 
more advanced programmers. For ex- 
ample, it allows the user to set a timer to 
execute a task at some later time, inter- 
rupting the then -current task if required. 
The timer could be used to allow an ap- 
plication to execute a specific task at a 
specific time (such as sending docu- 
ments at night by modem) or to check 
the system status periodically for exter- 
nal events (such as receipt of an incom- 
ing message). 

Another nice feature for applications 
programmers is the ability to "lock," or 
prevent end -users from directly invok- 
ing programmer -specified tasks and 
functions from the keyboard. This ca- 
pacity makes it possible to protect pro- 
prietary software. A user can also define 
a "startup" task to be invoked immedi- 
ately after Savvy is called from DOS, 
which, in effect, permits the creation of a 
turnkey system. 

Savvy and DOS 
Savvy functions semi -independently 

from DOS, storing its vocabulary and all 
user data in a single DOS file with its 
own self -contained structure called a 
"data environment" file. In fact, it's pos- 
sible for the user to create one or more 
versions of Savvy, starting with the base 
vocabulary of 250 words and adding to 
each a set of customized tasks, functions, 
and data to be saved in a separate envi- 
ronment file. As intended, this makes 
creating custom applications a breeze. 

Using Savvy for any 
serious database 

applications requires 
a hard disk 

You choose the environment file to 
work with by entering its name when 
Savvy is started. If you specify a new file, 
it will be created and initialized in the 
starting environment, which occupies 
around 48K of disk space. Savvy already 
comes with an environment file called 
DATABASE.SVY, which contains the pro- 
grams for its database manager. As with 
any environment file, DATABASE.SVY 
can be copied, and the copies can be tai- 
lored to meet the needs of specific appli- 
cations. 

A potential disk space problem with 
this type of file structure becomes appar- 
ent when you take a look at the directory 
of Savvy's master disk. The starting size 
of DATABASE.SVY is almost 180K bytes. 
Once file definitions, custom programs, 
and user data are added to this environ- 
ment, it quickly becomes too large to fit 
on a floppy disk. A test case with one in- 
ternal data file containing around 900 
records occupied over 400K bytes in an 
environment file. Since IBM's DOS is 
unable to split a single file across disk 
boundaries, using Savvy for any serious 
database applications requires a hard 
disk. 

Another problem involves porting 
data files created in one data environ- 
ment to those of another. Savvy provides 
no direct facility for this function, so the 
user must write a porting program that 
transfers the data first to and then from 
an intermediate ASCII file. Although 
we did not try this, it would appear to be 
a slow and clumsy process at best. 

An odd and frustrating situation arose 
when the disk with our environment file 
had less than 11K bytes of free space re- 
maining: Savvy wouldn't let us in! It dis- 
played a "DISK FULL" message, and 
we were forced to exit to DOS. In order 
to get back in we had either to delete 
some other DOS files to free up enough 
space or else move the environment file 
to a disk with more room. Once we did 
get back into Savvy, however, we were 
able to use a procedure called "Janitor" 
to release any space in the environment 
file that wasn't being used to allow more 
room on the disk. This procedure, how- 
ever, took a long time, since apparently 
Savvy had to reorganize all its internal 
files. 

Despite its own somewhat cryptic en- 
vironment, Savvy does allow a certain 
amount of interaction with DOS and 
DOS -based files. If its structure is 
known, a DOS file can be read as a series 
of ASCII bytes, and an ASCII file can 
also be created and written to. Savvy 
provides special tasks to set the default 
drive, designate read -only and read/ 
write statuses for DOS files, and read the 
DOS directory into a file for later ma- 
nipulation. Savvy also includes a func- 
tion called "Execute External," which 
passes a command line to DOS. 

Interestingly, Savvy provides a set of 
tasks and functions specifically dedicat- 
ed to communicating through the logical 
serial ports provided by DOS. Besides 
generic "Peek" and "Poke" commands 
(used for polling ports, not memory), 
Savvy's functions include "Baud Rate," 
"Data Bits," "Protocol," which can be 
used to write quite sophisticated com- 
munications programs. We think this is 
a useful feature -it's seldom seen in data 
management products. 

Problems and Weaknesses 
Savvy offers some very clever, useful, 

and sophisticated features, but unfortu- 
nately it falls short in a key few. While 
these faults would not be fatal in every 
instance, we think prospective users 
should be well aware of them before try- 
ing to use Savvy for any particular 
application. 

One problem is that Savvy offers very 
little support for graphics, either for the 

(Continued on page 83) 
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Fast Cash ForYour 
Slow Moden 

During Hayes Modem Trade -Up Days 
Now through April 30, 1985 

If your old modem is costing you too much in time 
and telephone charges, now's the time to trade up 
to the industry leader -Hayes Smartmodem 1200^^ 

(operates with the IBM® PC and many other per- 
sonal computers, including Macintosh'') and Hayes 
Smartmodem 1200B" (plug -in board modem for 
the IBM PC and compatibles). 

Cash saving rebate* During Hayes Modem 
Trade -Up Days, bring in your old modem (any 
speed, any make) to a participating dealer. And 
Hayes will send you a cash rebate when you pur- 
chase a new Smartmodem 1200. If your used 
modem is a Hayes, we'll send you $50, if it's some 
other brand, we'll send you $25. It's that simple. 

What's more, we've just reduced the price of 
Smartmodem 1200 and 1200B, so you'll actually 
save two ways! 

Get on -line with the leader. Don't miss this 
special opportunity to dramatically increase the 

speed and performance of your communications. 
While cashing in on some great savings from 
Hayes, the telecomputing leader. 

Call right away for the name of your nearest 
participating dealer. And get fast cash for your slow 
modem. 

1-800-255-2550 (In the Continental. U.S.). 

(Call 1- 800 -447 -0890 in Alaska and Hawaii). 
Remember. Our modem trade -up offer is only 
good through / ° ° r77 n" 

April 30th. rrrr, /j/rrrrr/ 
mumamv mam / / //x H / / / / / / / 

So call today. 
,A, i /t9/ //l/0is .l 

w,,, 

Innovative» /products 
for enterprising people 

Hayes Microcomputer Products, Inc. 
5923 Peachtree Industrial Blvd. 
Norcross. Georgia 30092 
Circle No. 8 on Free Information Card 

*The promotion Is available onlly through participating dealers In the O.S. and Canada. Please allow 4 to b weeks delivery for rebate cbeck. Smartmodem 1200 and Smartmodem F200B are trademarks of 

Hayes Microcomputer Products. Inc. Macintosh is a trademark of Apple Computer Inc. IBM is a trademark of International Business Machines Corp. ©1985 Hayes Microcomputer Produces. Inc. 



ZYINDEX 
Any word or 
group of words - 
even from 
15,000 files 

BY RON WHITE 

LYING on your desk in front of you 
is a stack of disks. One contains a 
text file with a very important let- 

ter. It's been six months or so since you 
wrote Stanislov Bros., Inc., threatening 
to sue them for the batch of malfunction- 
ing widgets they delivered. Since that 
time you've been corresponding with 
Stanislov, and each time you've saved the 
letter on your computer's disks under 
filenames such as STANIS.LTR, STA- 
NIS2.LTR, SUIT.LAW, WIDGETS. - 
LAW- whatever struck you at the time 

as being as descriptive a filename as you 
could manage under the limitations of 
MS -DOS: eight characters plus a three - 
character extension. 

Now your attorney wants a copy of 
the letter. It's there among the hundred 
or so you've written Stanislov during the 
last half year. But how do you find it? 
Even if you've bothered to list all the file- 
names on a floppy disk label, filenames 
that seemed like inventive descriptions 
only a few weeks ago may read like hi- 
eroglyphics today. 

Usually, you have no recourse but to 
insert floppies one by one and use your 
word processing software to call up each 
file one at a time. 

ZyINDEX, a product from ZyLab, 
makes the search a breeze. Not only does 
it find the correct file for you, but it high- 
lights the phrases you want. The pro- 
gram also allows you to mark selected 
portions of the file to save under a differ- 
ent file name and to print selected files. 
The program works with standard 
ASCII format. It also can be set up to 
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work with some word processors that 
use nonstandard text formats, including 
WordStar, Multimate, WordPerfect and 
Microsoft Word. 

How It Works 
A series of menus guides you through 

ZyINDEX. Pressing the appropriate 
function key allows you to enter the 
combination of words that you want to 
search for in your text files. You may 
change the request, perform the search, 
take a look at the files that contain the 
words you want, or simply display a disk 
directory. Pressing the H key at any time 
produces a context -sensitive help screen. 

With complex search requests you can 
target one specific file or retrieve several 
files that contain similar information - 
for example, files that contain "Stani- 
slov" and "widgets." If you want to see 
only the letters to Stanislov Bros. in 
which you complained about the defec- 
tive products, you can specify a search 
request in which "widget" and "defec- 
tive" appear within 10 words of each 
other (or anywhere from within two to 
30,000 words). Searches can also include 
wild cards (* and ?), so that if you've for- 
gotten how to spell Stanislov, you can do 
a search for "Stanis *." The search speci- 
fications of wildcards, of "and," "or," 
and "not" and of words within a certain 
number of words of each other may be 
mixed for nearly endless combinations 
to ferret out the most obscure reference. 
The only limitation is that ZyINDEX 
does not do searches on what the manual 
calls "noise words," such as "the," 
"were," "get" and "have," which are not 
likely to be of help in a search anyway 
because they may be included in all text 
files. 

ZyINDEX saves on disk shuffling, 
too. It does not search your original files. 
Instead, it searches a facsimile of your 
file that is created with one of its utility 
programs. The program uses a special 
compression technique so that the equiv- 
alent of 400 files averaging 700 words 
each -a total of about 1680K bytes - 
can be stored on a double -sided double - 
density floppy. The exact number of files 
depends on the average length of the 
words and the frequency with which 
"noise words" are used. The compressed 
files are stored on a separate "index" 
disk that can include the contents of 
roughly five fully stuffed floppies. You 
can create as many different index disks 
as you need. 

If you are working with a hard disk, 
you can create a single index of up to 
1500 files with ZyINDEX's standard 
version (and up to 15,000 files with a 

(Continued on page 85) 
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Build IBM -PC compatirle 
Heathkit computer and 
sai e, or buy assembled. 

Most Accurate Clock uses 
NBS atomic clock signal to 
keep "perfect" UTS time. ,, 

"Smart' 
metal 

locator 
comes -in 

on pecious 
- metals, dis- 

regerds junk. 

Computerized 
weather station 
"remembers" 
weather to aid 
in forecasting. 

Robotics technology 
comes to life in build- 
ing HERO 1 and 
teaching it movement, 
speech, and 
manipulation. 

World's first low -cost 
bend -he d, microprocessor - 

controlled Real Time 
Spectrum 
Analyzer. 

"Uni ,ersal" 
terminal ini rfaces 

computer, ham 
sta:ion for 

RTTY. 

Learn 
computers, 

programming 
with Micro- 
processor 

Trainer and 
Course. 

e -trace oscilloscope 
spe.res trout leshooting. 

54f]í1,' 
i one of she 

finest raulti- 
purposs 
ham rigs, in 
affordaole 
kit form. 

More than just a catalog, a trustworthy guide to what's new in electronics and compute-s. 

News about important product innovations is parked 
into every page of the quarterly, full -color -eathkit 
catalog. Ever since radio became electronics, tie il- 
lustrated Heathkit Catalog has been a guide to new 
and exciting kit products for people like you to I uild. 
Enjoy and learn from them, while saving stoney in the 
process. What sets the Heathkit catalog apart s its 
range of high quality products and accurate informa- 
tion to help make your buying decisions easy. 
All you have to do is fill out the coupon to get your cony 

Circle No. 26 on Free Information Card 

Heathlu 

Kearr.,i<;t 

Heath Company 
Dept. 010 -286 
Benton Harbor, Michigan 4902 

YES! Please send me a copy o, the 
all -new FREE Heathkit Cataloç. 

Name 

Address 

City State 

CL -7758 Zip 

A subsidiary of Zenith Electronics Corporation 



SMART 
SERIES 
Productivity 
packages that 
operate in an 
integrated 
environment 

BY LEE D. ZIMSKIND 

rHERE seem to be as many inte- 
grated software packages as there 
are definitions for integrated soft- 

ware, and most of these products claim 
to meet a user's every need. Symphony, 
from Lotus Development, for instance, 
gives a user a single work space with dif- 
ferent views for word processing, 
spreadsheets and communications. An- 
other package, Ashton -Tate's Frame- 
work, lets the user define different types 
of working areas for different applica- 
tions, view them concurrently on a 
screen, and combine them within a doc- 
ument. The most loosely integrated 
packages are composed of what are actu- 
ally independent programs for each 
application -word processing, spread- 
sheet, data manager, etc.- linked by a 
controlling program. 

The Smart Software System, from In- 
novative Software, is one of the loose in- 
tegrators. The system consists of three 
software packages -Smart Word Pro- 
cessor, Smart Spreadsheet with Graph- 
ics, and Smart Data Manager -which 
may be purchased individually or to- 
gether. Innovative claims that this ap- 
proach makes its individual modules as 
effective as any single -application prod- 
uct, yet allows the user to move easily 
from one application to another. 

Starting Smart 
The Smart System comes with pro- 

. gram and tutorial disks for each module, 

Specifications 

Product: The Smart System 
Mfr: Innovative Software, Inc. 

9300 W. 110th St. Suite 380 
Overland Park, KS 66210 
913- 383 -1089 

Price: Complete set, $895; Data Man- 
ager, $495; Spreadsheet with 
Graphics, $495; Word Proces- 
sor, $395 

Requirements: IBM PC, XT, AT or 
compatible; two disk 
drives, 256K RAM 

a graphics disk and a systems disk. The 
package also contains manuals for each 
module, a useful quick- reference pam- 
phlet, and a keyboard template. 

When you start Smart, up comes the 
main menu, with graphics for the vari- 
ous applications. You select the desired 
one by pressing its first letter or by mov- 
ing the cursor to highlight the choice 
and then pressing the ENTER key. 

The default screen for all applications 
is a 19 -line work area outlined by a bor- 
der (you can remove the border and gain 
two lines of work space if you like). I 
liked using the borders -they formed a 
separation between the work area and 
the system area, that is, the bottom four 
lines on the screen. In all applications 
the user toggles (with the ESC key) be- 
tween two modes of operation: the data 
entry mode for entering information into 
the work area and the command mode 
for selecting various system options. 

The top two lines in the system area 
contain a control section for selecting 
commands and responding to prompts. 
The third line is a status line that con- 
tains information that varies with the 
application being used. The last line is 
used for an optional display of help 
information. 

These bottom lines, by the way, are 
used by all applications in the Smart Sys- 
tem in the same way. This consistency of 
commands is one of the strengths of the 
Smart System. There are always five lists 
of commands. You choose one of the 
lists (1 to 5) and then, either by high- 
lighting the command with the cursor 
and pressing the ENTER key or by typing 
the first letter, you invoke the command. 
In addition, you can select among many 

commands by 
using a "quick key" 

method, which means using either the 
CTRL or the ALT key in conjunction with 
a letter. For example, the file handling 
commands for loading and saving data 
are always on command list 4 or are in- 
voked by a "quick key" -ALT L for load- 
ing and ALT S for saving. 

The Smart System's help screens -in- 
voked by pressing the Ft key -are con- 
text- sensitive. In most cases, pressing the 
key a second time gives more help 
information. 

A more innovative aid allows the user 
to select the degree of complexity in op- 
erating the system from among three 
"confidence levels." The first level con- 
tains only the most basic commands, 
while the third level allows access to the 
full spectrum of commands, ideal for the 
advanced user. I found that the lowest 
confidence level did not allow access to 
enough of the commands to be useful for 
anyone but a beginner. 

Smart Modules: Word Processor 
Upon entering the Smart Word Pro- 

cessor, you see a blank work space, ready 
for entering text. At the bottom of the 
work space a format line shows default 
settings for margins (normal and deci- 
mal), spacing, and justification. 

Most of the common text manipula- 
tion features are available: copy, move, 
insert, delete, search, and replace. The 
FIND command allows the user to speci- 
fy a perfect match or to ignore the case. 
It is also easy to merge text from other 
documents. I particularly liked the "fly- 
ing reform" feature -the program auto - 

(Continued on page 42) 
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YOUR PRIMARY REFERENCE... 

organizing almost 5,000 products 
and nearly 2,000 vendors, services 
and support systems in one compre- 
hensive, easy -to -use guide. For the 
quickest and most reliable way to 
locate exactly what you need -with 
product requirements and specifica- 
tions -turn to PC BUYERS GUIDE! 

GET MORE FROM YOUR PC... 

'I, 
s, 

Published quarterly in February, May, 
August and November, PC BUYERS 

GUIDE is always timely, incorporating 
the most recent releases and services 
with accurate descriptions and costs. 
Everything is logically categorized 
and cross -indexed so you won't miss 

one listing! 
In addition to detailed listings of 

new hardware and software you'll 
find a complete guide to: 

Consultants 
On -line Bulletin Boards 
Furniture 
Literature 
User Groups 
Insurance Services 
Professional Societies 
Computer Groups 
Retail and Mail Order Outlets 
Maintenance Services 

AND MUCH MORE! 

Order your copy today! 
Also available at your local newsstand and 
computer store. 

S 
.cl 

Phone 
TOIL FREE 

9 am -5 pm EST: 

1- 800 -526 -0790 
(In NJ only 
1- 201 -540 -0445) 

L 

BUYERS GUIDE CN 1914, Morristown, NJ 07960 

Please send me the latest edition of PC BUYERS GUIDE. Enclosed is $9.50 
($7.95* per copy, plus $1.55 each for postage and handling). ($11.00 out- 
side USA, send US funds only.) *Residents of CA, CO, CT, DC, FL, IL, MA, 
MI, MO, NJ and NY State add applicable sales tax, 

Mr. /Mrs. /Ms 

Address 

City 

State /Zip 

please print full name 

1 

FI4F 
1 



Smart Series 
(Continued from page 40) 

matically reformats the text whenever 
the cursor is moved to a new line. Anoth- 
er useful command, UNDELETE rein- 
states whatever text was last removed 
using the DELETE command (not the de- 
lete key). It's also helpful that the system 
creates a backup of the file when the 
SAVE command is issued (you can over- 
ride this feature). 

A unique feature of the Smart Word 
Processor is its ability to incorporate 
graphs and charts -created by other 
Smart applications -into a document. 
For example, to incorporate a graph 
within the text, you specify the size of 
the graph -small, medium, or large - 
and the text is automatically wrapped 
around it. Unfortunately, the graph is 
not displayed on the screen, but a shaded 
area indicates the space on the page that 
the graph will occupy when printed. 

The Smart System allows the user to 
select the display mode for a file -black 
& white, color, or graphics. In the graph- 
ics mode, underlining, boldface, and 
such fonts as italics are actually dis- 
played (the Smart System supplies ten 
font choices and allows you to create two 
more). In the color mode, you have com- 
plete control over the colors of the back- 
ground, data, and borders. Special fonts 
are shown as different colors, but under- 
lining and boldface are only indicated by 
the status line. 

The word processor also lets you put 
footnotes either at the bottom of the 
page or at the end of the document 
(endnotes). 

Smart Spreadsheet 
The Smart Spreadsheet program has a 

unique storage management scheme. 
Conventional memory management 
techniques reserve space for blank cells 
in a spreadsheet. Thus a spreadsheet that 
is blank except for one entry in the 30th 
row and 10th column uses the same 
amount of RAM as would 300 full cells. 
Only space for one cell would be re- 
served for the same spreadsheet in 
Smart. Also, most spreadsheet programs 
require that the entire spreadsheet fit in 
memory. The Smart Spreadsheet pro- 
gram uses the disk as well as RAM for 
the worksheet. This means that a "mem- 
ory full' condition only occurs when 
both RAM and the disk are full. Howev- 
er, this method of storage makes calcula- 
tion slightly slower than other spread- 
sheet programs. I found that I worked 
faster if I turned off the automatic calcu- 
lation feature when entering data. 

The Smart Spreadsheet has all of the 
standard features of spreadsheets - 
moving, copying and erasing cells or 
blocks of cells. One small annoyance is 

that all numeric values are entered in a 
single user -defined format for the whole 
spreadsheet. It would be easier if one 
were able to specify the value -entry for- 
mats for different blocks within the 
worksheet instead of for the whole 
worksheet. However, the various blocks 
or rows or columns or even single entries 
can be reformatted after entry. 

Like other spreadsheet programs, the 
Smart Spreadsheet allows you to define 
formulas for a cell or group of cells. For- 
mulas may be up to 1920 characters 
long, and a special formula editor makes 
it easy to create and edit them. Formulas 
may use absolute or relative cell refer- 
ences or combinations of both. Cells in 
other spreadsheets may be referenced 
also. 

Graphics 
The graphics facility is part of the 

spreadsheet package. With it, you can 

The Smart System 
provides a powerful 

capability for 
creating macros 

set up various graphs and labels, shade, 
and color them. It includes an "edit 
screen," with which you can draw lines 
and characters on existing graphs or a 
blank screen. In addition, there is a 
Slideshow command for creating, 
editing, and viewing presentations. 

The graphics program is more flexible 
and capable than most other graphics 
programs integrated with spreadsheets. 
I have just one complaint: I'd like more 
control over printing the graphs -Smart 
won't let you print the graphs vertically 
instead of horizontally or print two to 
four graphs per page. 

Data Manager 
The Smart Data Manager supports 

files of up to 100,000 records, with 255 
fields per record. Records may all be the 
same length or vary in length, and files 
may be indexed by as many as 15 key 
fields for sorting. 

Up to 10 screens of 15 pages each may 
be defined -for either viewing or enter- 
ing data -for each file. Input screens 
may contain "read only" fields and 
"must enter" fields. Fields may also be 
calculated from other fields. Both files 
and screens may be password -protected, 
and files may be linked together for pro- 

ducing reports or for on- screen viewing. 
The Smart Data Manager has a flexi- 

ble report generator that allows the user 
to print reports in form, table, or combi- 
nation formats. 

The program also lets you easily 
translate dBase II files to Smart files. I 
had a 500- record library in dBase II that 
was converted to a Smart database in 
about 15 minutes. 

Integration 
Any module of the Smart System can 

send or receive data from any other 
module in the system. Sending data from 
the spreadsheet, graphics or data man- 
ager to the word processor works quite 
smoothly. Going the other way can be a 
problem. I tried to send a spreadsheet to 
the word processor, use the word proces- 
sor commands to edit a column of text, 
and send the updated document back to 
the spreadsheet program. The problem I 
had was that each word of text was load- 
ed into a different cell in the spreadsheet. 
The solution was to write a macro (see 
below) in the word processor that sur- 
rounded each of the text entries with 
quotation marks and then send the docu- 
ment back to the spreadsheet. 

Uncommon Common Features 
The Smart System allows the work 

area to be split into different windows. 
Windows cannot overlap each other, but 
any window may be made to occupy the 
full work area by use of the zoom com- 
mand. The windows may contain differ- 
ent parts of the same file or different 
files. One feature I liked allows the user 
to choose colors for each window when 
using the color display mode. 

The Smart System has other notable 
features. One of the most powerful is the 
calculator, which can be invoked by se- 
lecting G- CALCULATOR on command list 
5 in any of the applications. The calcula- 
tor can be operated as either a formula 
calculator, an algebraic calculator, or a 
Reverse Polish Notation (RPN) calcula- 
tor. The calculator has four storage reg- 
isters and ten variables accessible by the 
user. In addition, it can do octal or hexa- 
decimal figuring as well as decimal. It's 
also a programmable calculator with the 
usual arithmetic functions. I found it 
very convenient to be able to use my PC 
as a calculator without losing other work 
I was doing. 

The Smart System provides a power- 
ful capability for creating, editing, and 
saving macros. Any key, except Esc, 

CTRL and F10, either alone or in combi- 
nation with the ALT, CTRL Or SHIFT 

keys, can be assigned a macro name. 
(Continued on page 85) 
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THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 

TELEX 910 380 3980 ALL MAIL: 12060 SW Garden Place, Portland, OR 97223 

FOR YOUR APPLE 
COMPUTERS OTHER HARDWARE BUSINESS SOFTWARE UTILITIES SOFTWARE 

lipPPla 
SYSTEMS IN STOCK CALL 

LIMITED WARRANTY -100% PalsS Laban fr 90 days byre 

LIST CON 

TRACKHOUSE, Numeric Key Pad $ 149 94 
TG, Select -A -Port $ 40 26 

Joystick a Game Paddles S 45 29 
VIDEX, UltraTerm 1 a e) S 379 229 

VirleoTerm 80 col card ( + /e) 5 279 175 
PSIO OF Caro $ 229 145 

LIST CONROY 

P 

PRICY 

RICE PRICE 

ALS, Word a List Handler. ea S 80 36 
Handler Pak. (Word /List /Spell) $ 130 80 

APPLIED SOFT TECH., VersaFam $ 389 249 
ARKTRONICS, Jane w /Metre (11 +111e) $ 295 195 

Jane w/o Mouse MO) S 179 119 
ARTSCI, Magic Window II $ 150 100 
ASHTON -TATE, diem II (Rep CPIM 801 $ 495 269 
BPI, Job Cost $ 595 375 

AR,AP.PR or INV,each $ 395 240 
BRODERBUND, Pont Shop $ 50 29 

Print Stop Graphics Library 5 25 18 
Bank Si Wnte or Speller. ea (spec + /e /cl $ 70 45 
Bank Si Combo (Writer 8 Speller) 5 140 85 

CONTINENTAL GL,AR.AP or PR, each s 250 165 
CDEXfa Vmealc Multiplan. Apple Ileea $ 60 40 
DOW JONES, Market Manage $ 300 189 

Market Analyze a Microscope, ea 5 350 219 
HAYDEN, Pe Writer lv 2 2) 5 150 89 
HOWARD SOFT Tax Repeat for 84 taxes $ 250 165 
HUMAN EDGE, Sales Edge 250 165 

Managerart Edge S 250 165 
LIVING VIDEOTEXT 

Money 

s 200 99 
MEGA, 
MEGAHAUS, 

5 200 125 
MEGAHAUS Megawrite NEWS 100 65 

M egaworks NEW 5 125 75 
MICRO PRO, WatlStaY $ 350 189 

WordStar w /Starsand 5 495 265 
WordStar Professional. 4 Pak S 495 265 
MailMerge, SpellStar. or Starindex. ea $ 99 54 
InioSlar and Starcard Combo S 595 295 

MICROSOFT 
Multi-Plan (Ap DOS or GPM) $ 99 $ 69 

OSBORNE /COMX, ( Disk and Boak)Stats,8us 8 Math) 
Some Common Basic Prtgrams(75 ea) $ 100 49 
Practical Basic Rograms(40 ea ) $ 100 49 

PEACHTREE, Seri 40, 3 Pak (GL,ARBAP) $ 395 239 
QUARK, Wad Juggler 8 Leodleck (e or c) $ 189 129 
SENSIBLE, Sensible Speller $ 125 79 
SIERRA /ON -LINE, Homeward $ 50 45 

General Manager l l $ 230 155 
SaeenWnter II. 2 Pak wlDictionary $ 130 89 

SOFTWARE ARTS Vslcalc Ile $ 149 99 
SOFTWARE PLIBL, I denfy + aefaatl 

PFS File $ 125 79 
PFS Wnte $ 125 79 
PFS.Giaph $ 125 79 
PFS Report 5 125 79 

STONEWARE, DR Massa u O n $ 150 225 
,- 

9H , P,- S 82 

LIST CONROY 

BEAGLE, GPLE a Alpha Rot, each $ 35 $ 27 
Full lire IN STOCK CALL 

BORLAND, Turbo Pascal S 55 35 
CENTRAL POINT Copy 11 Rts It cope) $ 40 25 

Filer. Utdiry 6 Apple DOS S 20 15 
EINSTEIN /ALISON, Complier 5 129 95 
EPSON, Graphics Dump $ 15 9 
FUNK, Sideways 

al 
S 60 40 

HAYES, Term Rog for Smartmeem 5 100 65 
MICROSOFT, Full Line In Stock CALL 
OMEGA, Locksmith 5 100 75 
PENGUIN, Complete Graphics System II $ 80 54 

Graphic Magician 5 60 40 
PHOENIX, Zoom Grdhx 5 40 34 
OUALITY, Bag of Ticks S 40 29 
UNITED SWI, ASCII Express-The Pro S 130 82 
UTILICO, Essential Data Dupluator III 5 80 49 

FLOPPY DISK DRIVES 
LIST CONROY 

MICROSCI, A2, 143K Disk Drive $345 195 
A2 Controller Card s 100 60 
Half Height Dnve for Ile $ 269 195 
Half Hecht Dnve fa IIc 5 299 209 

TEAL, T40, Half Ht. . Direct. 163K. S 249 189 
Controller Card by ComX $ 110 45 
T80, Hall Hi Double, 326K $ 449 329 
Controller Card by Tree 5 85 59 

RANA, Elite I 163K. 40 Track S 379 199 
Elite I. 326K. 80 Track S 649 369 
Elite Controller s 145 89 

VIDEO TECH, Half Ht Dove $ 225 149 

T3 " MACINTOSH 
Imo' -'- 

_ -r . 
_ , 

I J SM 

BLUECHIP, Mlllionaue $ 60 39 
CENTRAL POINT Copy 11 MAC $ 40 30 
CONROY -LAPOINTE DISKETTES, 

DS /DD, 31h". 10 m flip perk S 65 29 
CONTINENTAL Home Accountant $ 700 65 
CREATIVE SOLUTIONS MacFalh Level I S 149 95 
DOW 
HAYDEN, 

JONES, Mall Manage $ 249 133 
N, Sargon 

Sales 

$ 50 33 
HUMAN EDGE, Saui a Mgmt Edge. ea. $ 250 159 
KENSINGTON, Starter Pak 5 90 60 

Surge Suppressor $ 50 35 
LIVING VIDEOTEXT Trunk Tank $ 145 85 
LOTl1$ Jae CALL 
MAIN STREET File a Write. ea $ 199 125 
MAXELL, 31h" Diskettes, 10 oak 5 60 35 
MEGAHAUS Megafarn 5 195 125 
MICROSOFT BASIC Interpreter $ 150 95 

Wad Fie or Multiplan. each $ 195 129 
MILES Mac the Kate 5 39 25 
MONOGRAM, Dollars 8 Sense $ 150 95 
NOVATION, Sn»ncal Pus Modem w000 S 499 379 
ODESTA, Hein $ 395 265 
PENGUIN, Graphic MagÍClan $ 50 32 
PROMETHEUS 

ProMotlem 1200 w /caN 8 soäw $ 495 350 
PROVUE, OverVue $ 295 195 
SCARBOROUGH, Masterrype S 35 19 
SIMON &SCHUSTER Typing Tutor III 5 50 33 
SOFTW PUB., PFS File a PFS:Repon. ea S 125 79 

PFS File 6 Report Combo $ 195 125 
STONEWARE, DB Master $ 195 125 
TELOS File Vision $ 195 125 
T /MAKER Clicker S 50 32 
VIDEX Vegas 34 

HOME & EDUCATIONAL 
BEAGLE Full line IN STOCK CALL 
BEAGLE AGLE 

BROS., 
Print Shop S 50 34 

CONTINENTAL Home Accountant 5 75 49 
DOW JONES Home Budget S 95 69 
KOALA, Full line IN STOCK CALL 
MICROSOFT Typing Tutor II S 25 17 
MONOGRAM, Dollars 8 Setae a S A M . $ 100 59 
SCARBOROUGH, Mastenype 8 40 27 

Your Personal Nei Wonh $ BO 50 
SIERRA /ON -LINE, Homewart $ 50 45 
SIMON 8 SCHUSTER Typing Tutor III $ 50 33 

PLUS: BARRONS CBS DAVIDSON, EDU -WARE, 
HARCOURT LEARNING CO.. TERRAPIN 

HARD DISKS 
QUARK, OCIOfa 11c/11e/111/MAC $1995 81585 

OTHER HARDWARE 
GCS, 7711 Serial Interlace $ 150 90 
CPS /EASTSIDE, wild Card II (cope-0e) 5 140 99 
COMX 80 col. +54K RAM Card (Ile) $ 199 99 

16K RAM Card 111 
+1, 1 yr Ltd Wty 5 179 39 

HAYES, Mach II Joystick ( 
+ /e) 5 45 29 

KENSINGTON, System Save Fan 5 90 65 
KEY TRONIC, KB200 Keyboard 5 298 188 
KOALA, Mupper Heys $ 80 49 

Torah Tablet w /Micro Illustrator $ 125 75 
KRAFT, Joystick (II/11+) 5 65 49 

Game Paddles Willa) S 50 39 
MBA, Sup R fan (II +) $ 50 30 
MICROSOFT, 10K RAM Cab pl +) S 100 69 

Z80 Sollsand I + /e) $ 345 235 
Z80 Softcard Premium (el $ 39$ 275 

ORANGE MICRO, Grappler Fite ( + /e) S 149 99 
Senat Grappler $ 119 79 
16K Buffer Board for Grappler Plus 5 99 69 
Buffeted Grappler Plus. 16K S 239 159 
2 Chip Sel for Buffered Grappler S 28 12 

PAYMAR, Lovre Case Chip, Rev 7 ( +) 5 50 19 
PCPI, Apphcard 6 MHz, 74 features $ 375 275 
RH ELECTRONICS, Super Fan II S 75 59 
TITAN, Accelerator Ile $ 319 219 

128K RAM Card(II +) $ 599 329 
Olpe RAM Cards I Software IN STOCK CALL 

RECREATIONAL. 
SOFTWARE 

BLUECHIP, Millionaire a Squire. ea $ 50 32 
DATASOFT, Aztec a Zaxxon. each $ 40 27 
ELECTRONIC ARTS, Sky Fox $ 40 29 

Rnhail or Music Cast ea. S 40 29 
HAYDEN, Saigon III (Chess) 5 50 34 
INFOCOM, Zak I. II. a III, ea 5 40 27 
ORIGIN, Ultima III S 60 40 
PENGUIN, Transylvania 5 35 24 
PROFESSIONAL Tao Fever 5 40 25 
SIERRA /ON -LINE, Ultima Il 5 60 40 
SUB LOGIC, Fight Simulator II $ 50 30 

PLUS' BRODERBUND, DATA MOST. INSOFT 
MUSE, SIR -TECH, SPINNAKER 

DISKETTES MODEMS PRINTERS 
CONROY 

,MCE 
CALL 
GLL 
GLL 
CALL 

_CALL GLL 
CALL 
CALL 

219 
568 
778 
206 
319 
599 
729 
399 
649 
975 
795 
269 
419 

375 
795 
175 
129 

$ 795 
$ 439 

$$11375 j 795 
$$365 

439 

5 899 

CALL 

PRINTER INTERFACES 
ERS & BUFFERS * CONROY- LAPOINTE" DISKETTES * 

We guarantee These top quality products with our name 

5 YEAR LIMITED WARRANTY. Discounts on orders w/o labels 

10 ea, 55/50, (Apple, etc) 35 Trk canes w /flip oak 12 
100 ea. SS /SD. (Apple. etc) 35 Trk. 12 ss 

1000 ea, SS /SD. (Apple. etc .I 35 TA. 840 
70 ea. DS/DO, (MAC. H /P) 3'h" NMI 29 

100 ea, DS /DO,(MAC. H /P) 3'h" NE MI CALL 
t0W ea, DS /DD, (MAC. HIP) 3' /" BEM CALL 

10 ea DS /DO. QBM, HIP) 48 Trk cares w/illapak 15 
100 ea, DS /DD. (IBM, H /P)48Trk 119 

1000 de. DS /OD, (IBM. H /P)/8 Trk. 859 

* CONROY- LAPOINTE "' * 
IBM PRE-FORMATTED 

10 ea, OS /OD. 48 Track (IBM -PC Pre- formatted) 19 
100 ea, DS /DD, 48 Track (IBM-PC Reformatted) 149 

1000 m. DS /OD. 48 Track (IBM-PC Pre- lomaned) 959 
LIST CONROY 

CDC, 10 ea, SS /DD. 40T (Apple, IBM) S 55 19 
100 ea, SS /00. 40T (Apple, IBM) $ 550 195 

10 ea, DS /DO, 40T pBM, HIP) S 75 23 
100 ea. DS /DD, 401 (IBM, HIP) 5 750 295 

DYSAN, 10 ea SS /OD (Apple, etc.) S 40 27 
t0 ea, 05 /00 481 (IBM,H /P) 5 69 35 

MAXELL 10 ea, SS/01),A401 (Apple) S 55 19 
10 ea. SS /DD. 3K" (MAC) 5 60 35 
10 ea. DS /DD. MD2 (IBM) 5 75 26 
tO ea 05 /00 Hl Dens(' BM-AT) 5 77 49 

MEMOREX 10 ea. SS /SO 39," (MAC) S 65 35 

10 ea, DS /00 HI Dens (IBM-AT) $ 84 54 
VERBATIM, 10 ®.SS /DD.MD515-01 (ADpel 5 49 27 

10m. DS /DD, MOOR (IBM) 5 84 32 

10 ea. SS /DD 31/2", (MAC) $ 65 35 

* GENERIK'" DISKETTES * 
Top quality. 

DISKETTES 
ry / 

re labels 

W day 'No hassle money back guarantee" 
100 ea 35 Track (Apple. Atan) 80 
250 ea. 35 Track l Apple. Atan) 199 

,000 ea . 35 Track 
( Apple, Atari) 750 

100 ea 48 Track (IBM, H /P) 95 
250 ea 48 Track (IBM, H /P) 229 
000 ea 48 Track (IBM H /P) 829 

LIST 

ANCHOR, Signalman Mark XII (IBM) 5 399 
HAYES 24008 External Modem (IBM) $ 899 

Smartnoden 12008 (IBM) 5 599 
Smarten!) Software (IBM) $ 149 

Stack Chronograph ( RS232) 5 245 
Stack Smartoodem 300(RS -232) S 289 
Smanrnoden 1200(AP) 5699 
Micramodem Ile w /Smartcan TAP) 5 329 

KENSINGTON, Modem 1200 (MAC) $ 595 
NOVATION, J -Cat $ 149 

ACCESS 1 -2-3, 12008 +CrosstalkXVIQBMI 5 595 
212íe Gat II 12 (AP) $ 389 
212 Apple Cat, 1200 B (AP) 725 
SmartCat Plus wisoftware (MAC) 5 499 

PROMETHEUS RoModan 12008 (IBM) 5 399 
ProModem 1200 (MAC) 5 549 

OUADRAM, Ouadnoden. Internal (IBM) 5 595 
Ouadrrlodenl. External (IBM) $ 695 

VENTEL PC Half Card (IBM) $ 549 
12W P. Edemas QBM) $ 499 
PC1200, Internal (IBM) $ 499 

CONROY 

$ 259 
5 699 
$ 409 
S 99 
S 189 
S 219 
5489 
$ 239 
$ 385 
$ 104 

369 
249 
559 
379 

$ 289 
429 
425 
495 
389 
429 
379 

DOT MATRIX: 
LIST 

PRICE 

EPSON, RX80 -100 cps 5 269 
R %80 -FIT $369 
RX1 W -100 cps, 136 col_ pm 61r $ 499 
FX80 -160 cps, 80 col. $ 699 
(X100 -160 cps. 136 col $849 
JX55 -Cola Prater, 160cps $ 399 

LOiSW- 200867 cps $1395 
Tractor Feed for L01500 $ 70 

MANNESMANN TALLY, 
Sped-80 

col. 
, 

160 
cps $ 269 

160 -80 col_ 160 cps $ 798 

180 -132 col , 160 cps $1098 
OKIDATA, Okimate 20 Color, Hi Res 5 268 

82A -80 col., 120 cps. plena. $349 
83A -132 col , 120 cps, pare 5 749 

94 -806oí 200 cps, Para 5 899 
93- 80ccll116 cps. par. $799 
93-136 ml..160cpspram. $799 
2410P- Pacenlark. 350tps, pear 52995 

GUADRAM, Duadlet. CAlet Color Pnnter 5 895 
STAR MIC., Gemini, 120cps. 10" 5 499 

Gemini. 129cps, 15" $549 
TOSHIBA, Prop. spaang 8 Hi-res gaphos 

1351 -192 cps(00) 8100 cps( LO) 51895 
1340 -144 cps( D018 54 cps(LO) $ 995 

BI- directional Tractor Feed S 195 

TTX TTXpress, portable /handheld,40cps 5 229 

LETTER QUALITY: 
JUKI, 6300 -40 cps. pare S 995 

6100 -18 cps, para. 3 patch S 599 

TOSHIBA, Prop spacing 8 Hi -res graphics 
1351 -192 pa DO) 8 100 cps (LO) 51895 
1340 -144 cps(D0) 8 54 cps(LO) $ 995 

TTX 1014 -13 cps. para /se, p8 it 3p. 5499 
1114 - re as 1014 w/T&F. 2c8 pop $ 599 

PLOTTERS: 
AMDEK, Amplot II 6 pen. 10 e 14 $1099 

PRINTER SUPPLIES: 
Paper, F9bbone, Daisy Wheels. 

LIST 

EPSON BM-PC !I Para 

for 

s 60 
EPSON, Parallel Interface fa LO1500 $ 100 

Serial Interlace Board $ 130 

ASSISI PROC, Mac to Epson Conn I/F $ 89 

MPG, ADDlell l /FBCable la Epson BGemini$ 95 
OKIDATA, Rug n Flay, Tractors Ologaph.ea $ 50 
ORANGE MICRO,Gappla PoS for Apple S 149 

Salo Grappler $ 119 
Buffered Grapple Pus, 16K S 239 

PRACTICAL, Microbe 64K erLire 64K pare $ 349 
MdroRA In -Line iazese s 349 

GUADRAM, Morolazers, full lire m STOCK 

CONROY 

30 
79 

105 
69 
59 
42 
99 
79 

159 
259 
259 

CALL ¡ z p + li! Lw7 
Cable ARBO, IBM -PC to Modem Cable - S 31 

(BAR, to Mara Primer CaNe S 60 
CU RF 

Monitor 
C(Appel $ 35 

CURTIS, 39KeMond &tetensionle (IBM( 5 50 
3`9' Keyboard Edere. Cable (IBM) $ 40 

RCA, Monitor Cable $ 15 

21 
30 
20 
35 
30 

9 MONITORS 
AMDEK, Color 300 Comp/Audio 

Cola 500 Comp /VCR /RGBIAutho 
Cola 600 Hi Res. RGB /Audio 
Cola 700 Ultra Hi Res. RGB 

Cola 710 
300G. 12" Green 
30íG 12 Amber 

12" Amber, (IBM) 
PRINCETON, HX-12. Hr Res, RGB 

SR -12, A Res. RGB 

Scan Doubler la SR -12 
MAX-12, Amber (monochrome) 

OUADRAM, Ante -chore, 12' Amber 
Ouatichmme 12" ROB Color 
Ouadchrome II. 14' RGB Color 

Olydscreen 17- 908x512 w /casle. Ni Res 

2ENITH, ZVM122 io Amber 

ZVM123, 12' Green 

NM r24, 12 Amber 
ZVM135. 12" Color 

LIST 
349 
525 
599 
749 
799 
179 
199 
230 
795 
799 
249 
249 
250 
695 
650 

1995 
159 
149 
200 
599 

CONROY 

249 
395 
459 
549 
599 
129 

S 149 
5 159 
5 495 
$ 599 
S 179 
5 199 

165 
495 
450 

$1595 
95 
89 

149 
499 

ACCESSORIES ' `vv O" 
CURTIS, Diamond. 6 outlets. switched S 50 

Emerald, 6 outlets. 6 cord $ 60 
Ruby, 6 outlets, 6 cad, filler 5 90 
Sapphire, 3outlets w /line $ 80 

EPO, Lan. 6 outlets/wall 5 60 w 
Lame, 6 outlets /cord S 90 
Orange, 6 outlets /cord $ 140 
Peach, 3 outlets /wall $ 98 
KIWI 1 outlet /wall 

INNOVATIVE, Fhp-n -File 10 (ask holder) 5 7 

Fhp- n-File 50 (disk holder) 5 22 
KENSINGTON, Masterpiece (IBM) 5140 

System Saver Fan (Apple) 5 90 
NETWORX, WIretree. 4 outlet. w/fllt 8 surge 5 70 

PERFECTOATA, Head Clearing Ka $ 16 
PROD TECH INTL Umntenuptable Power Supply 

200 Watts. PC200 for IBM-PC $ 499 
300 Watts. XT300 for IBM -PT $ 359 
800 Watts. ATBW far IBM-AT 72(ós 

29 
35 
52 
46 
29 
45 
60 
39 

CALL 
4 

15 
99 
69 
39 
12 

$ 39 
5 279 
CALL 

CONROY- 8 
LAPOINTE m 

CREDIT CARD ^' 
ono ne a Conroy- LaPante 

I ORDERING INFO &TERMS" MAIL TO it SW 6eù,6EL Pi w 07EY3 -- Include your telephone urrir double 
check now tifures fa Shrppìnf. Insaance and Hardimf OSeR Æ1I )eons usually n stook. 

NO C.0 D. Cashiers ciwcks money orders Fortune 1000 cheeks and government checks honored Immediately Personal and other PomPana checks -allow 20 days to 
Meal Rues 'eat 3% teak 6 CwgdaPOl%U Chet Cart Ol met so ADD 3% to above Pr cos Id VISA;MasterCard /Aewrican Express You, cards ROT chaffed el we 
Why Add SIN CRAMER: U S Mainland 3% (SS minourni Tor mended UPS ground. UPS Blue 6% ($10 detemn o' tor U S. Postal APO or FPO 8% (Eno mmrmum) 
Alaska A Canada -Postal Foreign Orders except Canada 18% ($25 a mu ) Monitors by Postal or to fora 9 metres, 30c $50 minimum) Orders received with 
msufhuern SIR charges will be reloaded All prices. 

low 
ifìry and specifications subtlest to errors a change w slier r rot ce so call to verily Ad goods we new. include 

w nipai and we guaranteed o work Due to our low arises and our assurance mat yo- will gem new unused orodmts AWL MIAs ME FINAL. We do not guarantee 
compaubütyy Call before rorurning goods for iepair or replacement sunk DESK NODRS -611N w BPS PST. therm de®p Frey. Nwtly If M 4, (RAM here is 9AM In 

New York 1 HwRAN Faint''. W fw e.'" es eWrnnks el GmA CorpoaBee. 

NAME 

ed n app raton farm. so I 

i net cash ascaml cotas 
rad 

ADDRESS 

MAIL TO 
CITY 

12060 SW Ga 

tut 
ace. Portianc _ 
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.e 1984 by Conroy -LaPointe, Inc All Rights Reserved 

ORDER NOW (800) 547 -1289 
FOR YOUR =E K-PC, XT, AT or JR HIP & MEMOR 

COMPUTER 
SYSTEMS 

OTHER HARDWARE OTHER HARDWARE °r"'hII`° 

* 25651 
CHIP KIT ',01 

$149 
I r 

9 Each, 4256 clips S , ` 
150 ns 

T" _/. 
8 v 88' 

4256 chip. 150 ns I 

] \1 * 64K * J e 1983 
Conroy-La 

CHIP KIT Inc 

$29 - v 
9 Each, 4164 chips PRICES ARE 

DROPPING. 
90 Day Warranty by us 

g0 CALL! 

it * COMX * 
Econo RAM Plus " 

$395 
38451 Multifunction RAM EtOi 

expandable to 1.5 Megaby 
Wales Ike AST StxPahPKs' with 

capacity for up to 1.5 rag, game port, 

Fasti s'- RAM Ddk and Spool& Schwan 

Econo RAM T" 384K 
Single Function Board 

QfC $325 
Wilt Ease*" and Spools 

Fully Compatible, 1 Y Limited Warrant 

Works at DOS 1.1, 2.0 a 2 1 

pr¡Ces and rks on Di Subject t0 r 2a1ge availability 

LIST CONROY MC AST PRICE ICE 

Si %Pak Plus. 64K 
$2455 

SePakRls. 25651. $IRCC +SIW 695 395 
SixPakRus. 384K. S /RCC +5/W S 895 465 
Game Pa la SixPak $ 5o 39 
Review' Graphics Card w /para, 64K 5 399 299 
Advantage" Mulbf 8d la AT $ 595 445 
I/O Plus II. S /P/CC 5 215 150 
I/O Plus II. $ /WCCG $265 185 

0 Plus 11.25 /RCCJG $ 315 215 

Stara, 
P /CC (torLons) $ 495 375 

PCNet. Starer Kit. PC002 $1090 790 
PCNet Clrcut Board. P0001 $ 695 365 
CornUOi In Products IN STOCK CALL 
MegaRUs Products IN STOCK CALL 

COMX, NEW 

Ecap RAM PIin .38451 to 1.5 meg 

hoard. SIP /CCIG. Ftstrak'" B Sportier $395 
Eax oflAM', full 384K board $ 595 325 

CURTIS UNI-I, Monitor tilt /swivel base $ 50 39 
3.9 foot Keyboard Extension Cable S 40 30 

HAU (HC W), 8087 Chip $ 295 149 
8087 Math Pak IChip U Soft) S 295 235 
8087 Software Pak 5 180 138 
8087 Maao Pak 5 245 195 

HAYES. Mach II Joystick $ 45 29 

CONROY 

PRICE PRICE 

MICROSOFT Morse fa PC S 195 139 
System Card. 64K $ 395 275 
System Card, 25651 S 625 450 

MOUSE SYSTEMS PC Mace & Paint $ 295 189 
PARADISE, Modular Graphics Card S 395 285 par". senal 

PERSYST, YST N om' 
S 95 65 

PC/Mono Board, w /pare Pod S 250 195 
PCICo a Graphics Bd wllight pm & I/F S 244 176 
80B Board'" Cola Adaptor. N yes $ 595 465 

PLANTRONICS 
Cola Be & ColomnWic, 16 mop w /Para $559 S 395 
Cola Bd & Draftsman, 16 color w /Para $ 559 :395 

OUADRAM, 
Ouadeoard 6151, to 38451, S/RCC /G E 395 245 
Quadboard. re RAM. expand Io 384K $ 295 225 
Ouadboard 256K, to 384K. S/RCC E 675 395 
Ouadboard, 38451, SP /CC /G 5 795 495 
Ouar:oard IL no RAM. to 25651 S 295 215 
0 akrmard 0.6451. to 25651.2S/CC S 395 295 
0uarboard II. 256K, 2S/CC S 595 395 
Quad 512* 64K w /sepal pat S 325 285 
Quad 512 + 256K w /sepal pop $ 550 420 
Quad 512 + 512K w /serial pat 5 895 625 
Quadcolor I. board. 4 colors S 295 195 
Upgrade Quaticola I to II kit 5 275 199 
Ouadvue. board. Map, S /RCC S 345 289 
Quadchrome Monitor, 12" RGB Color s 795 495 
Quakkhrktrre II Monitor, t4" RG8 Cola 5650 450 
Amberchrare Monitor. 17' Amber $ 250 165 
Quad 3278 $1195 50 
OuadmetVl $ 545 
QuadC1 IX $1995 745 
aadlink $ 495 385 

TG PRODUCTS Joystick $ 45 29 
TITAN, Accelerator PC (8086+ 128K) $ 995 750 
WICO, Smartt lard Keyes $ 400 279 

-Call for Details 
_ 

256k =° - PC _ -_ = 

36K 
Disk Drives 

by CDC 
90 Day 

Limited Warranty - 
By Us 

SANYO 
256K 2 320K Disk Drives 

N/ 
2750 

256K, 2 320K Disk Drives 
MS DOS 2.1. 8088 Chip, 

- 
$M 

5552 

2 S/P 

CALL 

CALL 

HARD DISKS HERCULES. Color Card w /pare $ 245 169 
Mono Graphics Card $ 9 329 

KAMERMAN, External Power Supply $ 295 
KENSINGTON, Masterpiece' S 

139405 99 
PC Saver" Line Cordes /Filler S 50 35 

KEY TRONIC, K85151. Std. keyboard S 255 195 
KB5150. Std keyboard S 209 159 

KOALA, speed Kay system 100 63 
Spcee Key Tables w /software 5200 139 
Koala Pad" w /ft Design S 150 89 

MAYNARD, SAND STAR SERIES 
5 15 14 

Multifwwtion(6) Card S 89 79 
Memory Card no RAM s 199 169 
Mornay Card 256K $ 495 395 
Floppy Cant. Card. accepts 3 modules $ 265 205 
HardDisk I/F Module 5 499 399 

Swial Pon Module S 95 
27 

Para a Clock Cal. Module. ea S 59 49 
Game Adapter Module 5 43 
Memory Marble, OK s 

,,49,, 
99 

/k0 Hard Disk K6N& Coni Care 51595 150 'a9 

Iare 
completely engineered to work with DOS 2 0/2.1 

F any to Install. Includes Hard Disk, Controller Card and 
Instructions. LIST CONROY 

KAMERMAN, External 10megkit $1295 095 
Megaflght 100, Internal 10 rag kit $ 895 795 
Mastallght. lemeg. tape, surge pmt $111PJS 95 

MAYNARD, Internal 10 rneg kit. (WS1) $1595 150 
OUADRAM, Waddisks Mt. w/contmller, 

Fill Lire CALL 
RA NA, External 10 nteg wlLrontraler 81495 $1095 

ntenW 10 meg w /controller S 995 6 795 * * FOR YOUR PC-JR * * 
LIST CONROY 

PRICE PRICE 

KEY TRONIC, K85151 Jr Keyboard S 255 195 
KOALA, Tana Tablet for Jr S 125 75 
MOUSE SYSTEMS Mouse fork $ 195 125 
MICROSOFT 128K Booster w /Mouse S 495 329 

Serial Morse S 195 139 
OUADRAM, Ouadmemjr 112851- 512K.P /CCI S 275 215 

(Wady Expansion Chassis S 695 540 
TECMAR, Jr Caplan S 395 345 

FLOPPY DISK DRIVES 
CDC, Limited 30 day warranty. Call for quantity prices 

Full Height $149 
Halt Height, $129 

MAYNARD, Controller Card w /pans an 5 300 $ 185 

Sands tar 

Card w /tenet pop $ 310 S$ 195 
Sandstar Core Card (accepts 3 modules) S 265 205 

PERFECT DATA, Head Cleaning Kit $ I6 $ 12 

SOFTWARE FOR YOUR IBM -PC, XT, AT or JR 

Porte 

1-4 

rd 
e 

Call 

BUSINESS BUSINESS BUSINESS UTILITIES 
LIST CONROY 

PRICE PRICE 

APPLIED SOFTWARE, VersaFOrm 5 389 249 
ASHTON -TATE, Framework $ 695 345 

dBase III S 695 360 
rUsse IL (reA. PC-DOS 8 12851) $ 495 289 
dBase I I to III upgrade S 200 119 

ATI, Training Programs -Large Inventory $ 75 50 
BPI, Job Cost Accounting $ 795 495 

Gent Acetg, AR, AP or PR. each $ 595 375 
BRODERBUND, Bank Si Writer(PC or Jr) $ 80 50 
CDEK Training Programs -Large Inventory $ 70 45 
CONTINENTAL Ultrafile (PC) S 195 125 

Tax Advantage (PC a Jr) 5 70 45 
ECM (Filing. Cataloging. MailiriggPC) S 125 75 
Property Management (PC) S 495 295 

DOW JONES, Investment Evaluator 5 139 99 
Market Manager Plus S 300 159 
Market Analyzer 5 350 219 
Market Microscope S 350 219 
Spread Sheet $ 249 159 

FOX&GELLER, dUtil (DOS aCRM86) E 99 65 
Qwckcode a dGraph. each 5 295 165 

HARVARD, Total Project Manager S 495 315 
Haryana Project Manager S 395 239 

HAYDEN, Pie Writer $ 200 125 
Re Speller S 50 30 

HOWARDSOFT Tax Prepare, ía'84 5 295 195 
Real Estate Analyzer s 250 170 

HUMAN EDGE, Mind Prober (PC or Jr) S 50 32 
Communicatias Edge (PC) 5 195 119 
Sales Edge S 250 159 
Management Edge s 250 159 
Negotiation Edge S 295 185 

IUS. EasyWnter II System S 350 250 
EasySpeller II S 85 125 
GL. AR AP, OE or INV. each $ 595 375 

KENSINGTON,Easy Link Mail Manager 5 95 59 
LIFETREE, Volkswnter Deluxe E 395 159 

Volkswnter s 195 105 

LIVING VIDEOTEXT, Think Tank 

LOTUS, 1-2-3 
Symphony 

MOBS, Knowkdgenun 
MECA, Managing Your Maley 
MICROPRO, WordStar" (PC) 

WordStar" IJrI 
WordStar 2000 
WordStar 2000 Plus 

WordStar Professional Rut 
WordStar Professional, 4 Pak 

MailMerge. SpellStar a StarIndeo. ea 

ProOptíoys Pak (MM /SS /SO 
InfoStar Plus I In Starburs0 
ConatStar 

MICRORIM, RBase Series 4000 
Extended Report Wolff 
RBase Clout 

MICROSOFT Spell 
Multiplan (PC aJq 
Chan a Project. each 

Wad 
Wad with Morse 

MONOGRAM, Dalas 8 sate wlForerast 
MULTIMATE, Maturate Vox 10 
OPEN SYS, GL AR,AP,PRINVa PO.sa 

PEACHTREE, Back to Basics GL 

Peach Pak 

Peach Text 5000 

OUADRAM, Tax Strategy 
Investment Strategy 

CUE, Using 1-2-3 
1 -2.3 fa Business 
Using Symphony 

SAMNA. Wad Plus 

SATELLITE. WadPenect (PC) 
WordPerfect (Jr) 

SOFTW ARTS TK Solven(specif DOS) 

SOFTWARE INTL Open Access 

LIST 
PRICE 

$ 195 
$ 495 

$ 695 
$500 
S 195 
$ 350 
E 195 

S 495 
5 595 

$ 695 
5 495 

S 99 
$ 195 
S 595 
E 145 

S 495 

S 150 

S 195 

S 50 
5 195 
$ 250 
$ 375 
5 475 
5 180 

5 495 
S 695 
5 295 
$ 395 
5 395 
5 395 
S 395 
$ 15 
S 15 

5 20 
5 295 
$ 495 
S 69 
S 399 
$695 

CONROY 

PAIGE 

105 
309 
465 
300 
125 
189 
115 
295 
325 
395 
265 

54 
105 
315 

77 
269 

95 
125 

32 
125 
159 
235 
289 
110 
295 
420 
175 
225 
225 
295 
295 

12 
12 
15 

185 
235 
49 

269 
395 

SOFTWARE PURL, PFS:RepM 
PFS.Fp 
PFS:Wnte 
PFS: Graph 
PFS:Plan 
PFS. Roof a PFS:Aaass. each 

SORCIM, SWerCak III 

STONEWARE, Advanced DB Master 

THORN /EMI, Perfect Writer (PC) 
Palest COirCO (Wnter 8 Speller) (PC) 

Perfect Combo (Jr) (Write /Spell /Thesaus 
VISICORP, WsCalc 4 

WARNER, Desk Organizer (PC a Jr) 

LIST 
PRICE 

S 125 

S 140 

$ 140 

5 140 

S 140 

E 95 
S 395 
5 595 
S 349 
$ 399 
$ 139 

S 250 
S 195 

CONROY 

PRICE 

79 
89 
89 
89 
89 
59 

245 
395 
179 
199 

89 
159 
125 

MOUSE SYSTEMS, PC Paint 

NORTON, Uulnxs p4 prgtt) New Version 

OPEN SYSTEMS, BASIC Interpreter 

ROSESOFT, Prokey 

WESTERN UNION, Easy Uric Mail keg 

LIST CONROY 

PRICE PRICE 

S 99 69 
S 100 65 
5 195 130 
5 130 79 
S 95 65 

HOME & EDUCATIONAL 
ARMONK, Executive Suite 

BPk Personal Akcsirae ig 

CONTINENTAL, Hama Accountant (Jr) 
Mare 

CONTINENTAL 
Run (PC) 

DOW JONES Home Budget 

S 40 27 
S 99 83 
E 75 59 
5 150 90 
S 139 92 
S 40 25 
5 165 110 
5 50 32 
S 1W 63 
S 50 33 

DAVIDSON. 

UTILITÌES KOALA, Graphics Exhibitor (Jr) 
MONOGRAM, Dollars 8 Seise w /forecast 

SCARBOROUGH, MasterType(PC or Jr) 

You Personal Net Worth 
SIMON 8 SCHUSTER, Typing Tutalll 

PLUS: BPI, CBS COMPREHENSIVE, 
HARCOURT PBL CORP. 

BORLAND, Sidekick (PC a Jr) S 55 35 
Sidekick (Copiable) (PC a Jr) S 85 55 
Turbo Pascal (PC or Jr) S 55 35 
TaBhox (PC) $ 55 35 

CENTRAL POINT Copy II PC S 40 30 
CONK, Fastyk'. RAM /Disk emulate 8 printer spooks For 

any PC /DOS a RAM Card.Mero Dnven S 100 59 
DIGITAL RES., CP /M -86" (PC/XT) $ 80 39 

CBASIC 86" (CP /M-86) S 200 135 
CBASIC Co I ,lee CP /M -86 se PCOOS, eel S 600 395 
Concurrent CP /M-86' w /windows S 835 225 
PL/1 (PC DOS) $750 495 
Speed Rog. Pkg. (CP /M-86) S 200 135 
DR LOGO-86 (CP/M-66) 5 100 69 

EPYX, In Stock CALL 
FUNK SOFTWARE, Sideways 5 60 40 
HAYES Sntancom II (Data Comm 1 O 149 99 
LIFEBOAT Laura C s 500 295 
MICROSTIJF, CWstak XVI (PC or Jr) 0 195 129 
MICROSOFT Macro Asenöer s 100 69 

BASIC Cava% s 395 259 
Bseess BASIC Carper S 600 300 
CCarped $395 259 
COBOL Cannier $ 700 459 
FORTRAN Compiler s 350 229 
PASCAL Compiler $ 300 199 

RECREATIONAL. 
BLUECHIP, Malionaire. Barton. Tycoon, ea. 

BRODERBUND, Large Inventory In Stock 
ELECTRONIC ARTS, Lage 'maim esBoa 
HAYDEN, Sargon III (Chess) 

INFOCOM, Large Inventory In Stock 
MICROSOFT Right Simulator (PC or Jr) 
ORIGIN, Ulhma III (PC a Jr) 
PROFESSIONAL, Trivia Fever (PC or Jr) 
SPECTRUM HOLOBYTE, Gato 

SPINNAKER, Presldmrs Choice. Amazon. 
Fahrenheit Rendeva¢, Dragon. eadt 

SUB LOGIC, Night Mistral Pinball 

3 60 5 39 
CALL 
CALL 

S 50 5 34 
CALL 

5 50 33 
S 60 39 
S 40 25 
5 40 25 

s 40 25 
S 40 5 27 

CASH -n -CARRY COMPUTER STORES, INC. 
Retail Sales only. Call stores for local hours. 

SAN FRANCISCO 550 Washington Street tat Mont - 
wintery, opposite the Pyramid). Interstate 80, to Highway 
dHO; take Washington Street Exit. CALL (415) 982 -6212. 
PORTLAND, OREGON - At Park 217, Tigard at intersec- 
tion of Highways 217 and 99W. CALL 1503) 620 -5595. 
SEATTLE, WASH. - 3540 128th Ave. SE, Bellevue 98006. 
in I oehmann's Plaza near Fattoria Square. SE of Highway 
411S A. 90 and at SE 36111 and Richards. CALL 641 -4736. 

OUR REFERENCES: 
We havre been in computers and electronics since 

1908 a computer dealer since 1978 and In com- 
puter mail order since 1980. Banks. 1st Interstate 
Bank. (5031 843 -4678 We belong to the Chamber 
of Corn Tierce (503) 228 -9411, and Direct Market- 
ing Association. or call Dunn and Bradstreet if you 
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HARD DISK DRIVES 
FOR THE MASSES 

Offering more storage and better throughput than floppies, hard 
disks have become surprisingly affordable 

BY TOM BADGETT 

ONE computer industry trend is 
clear. Whether you own a com- 
puter or you'd like to own one, 

you're already thinking about fast, large - 
capacity, external storage. Today that 
means a fixed, hard disk drive. 

The so- called Winchester technology 
has been around since the 1960s on 
large, expensive computer systems, but 
in the past few years the devices have 
gotten smaller and cheaper, until now 
everybody wants one. 

It's easy enough to see why. A 5'/4" 
floppy disk device commonly stores 300 - 
400K bytes of data and transfers infor- 
mation to and from the disk at 300,000 
to 500,000 bits /sec. (bps). A hard disk 
drive can put 10M, 20M, or more bytes 
in the same physical space, uses the same 
power, and can transfer data at 5 million 

bits /sec. or faster. Five or six years ago 
such a device cost $4000, but today the 
average price of a no -frills unit with 10M 
bytes of storage is under $1000. 

Convenience is another reason that 
hard disks are so desirable. Even if you 
regularly use only four or five separate 
software packages, it is a real joy to be 
able to call up any of them without 
changing disks or worrying about your 
data disk filling up. 

If you use your computer for a busi- 
ness that requires large data files for cus- 
tomer accounts, inventory, or account- 
ing, then you have to have a hard disk. 
While some business software will keep 
track of how much room you have left 
on a data disk and tell you when to insert 
another, changing disks often isn't very 
handy. 
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Hard Disks and Floppies 
In storage and retrieval there isn't too 

much difference between hard disks and 
the more familiar floppies. Both devices 
store data on sectors of concentric circu- 
lar tracks on magnetic media. 

A floppy drive may have from 40 to 80 
tracks per surface. Some floppies have 
one read /write head and use only one 
side of the disk. Others, with two heads, 
can store information on both sides. 

Each track is logically divided into 
sectors of, typically, 256 or 512 bytes 
each. On a floppy, there are from 8 to 15 
sectors per track. A hard disk will put 17 
or more sectors per track. 

The floppy disk rotates at about 360 
rpm, while the fixed disk spins at 3600 
rpm. The higher speed gives the hard 
disk its faster data transfer. 

Both devices have some on -board in- 
telligence to position read /write heads 
and transfer information between the 
media and the computer's memory. For 
hard disk drives, the present interface 
standard is the ST -506 (and its upgraded 
variations the ST -412 and ST -419), 
named after Seagate's ST -506 drive that 
sold in such large numbers the interface 
became a de facto standard. While the 
ST -506 interface was adequate for early 
devices, with today's faster and more 
powerful computers, disk designers are 
hampered by its low level of intelligence 
and slow data transfer rate. Computers 
are capable of transfer rates at last two or 
three times the 5 million bits /sec. speci- 
fied by the ST -506, but we temporarily 
are stuck with the standard to maintain 
compatibility among drive and interface 
manufacturers. 

The Hardware 
Today's common Winchester disk for 

microcomputers is a 5'/4" device in a 
package the same size as either a full- or 
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half -height floppy drive. Inside is one or 
more aluminum platters coated with 
magnetic material similar to that on a 
floppy disk or cartridge tape. The platter 
is held by a rigid, central spindle, driven 
by a small precision motor. Information 
is accessed via tiny read /write heads 
mounted at the ends of metal arms that 
traverse the disk surface radially, track - 
by -track at the command of a high -speed 
stepper motor that can change tracks in 
2 -20 ms (milliseconds). Typically, data 
anywhere on the disk can be accessed 
randomly in about 85 ms by sending the 
on -board electronics the track and sec- 
tor number to fetch. 

To reduce the number of head move- 
ments required to read all the data on a 
disk, information usually is organized 
into logical cylinders. If there is only one 
platter, as is usually the case in a 10M- 
byte drive, a cylinder consists of two 
tracks of information, one on top of the 
disk and one on the bottom. The first 
cylinder is formed by track 1 on the top 
of the disk and track 1 on the bottom. 
The second cylinder is track 2 up and 
down, etc. When there are multiple plat- 
ters, which are positioned on top of each 
other, the size of each cylinder grows 
correspondingly. 

Information usually is read or written 
to a small RAM buffer inside the com- 
puter to which the drive is attached; the 
disk operating system or application 
software accesses data from this buffer. 
At 3600 rpm it takes a 51/4" disk about 16 
ms to make a full rotation. Information is 
read from the disk one sector at a time, 
but it usually takes several sectors to get 
all the data requested by the computer. 
Because some time is required to process 
the information in each sector, the sec- 
tors usually are placed on the track out of 
order; that is, logically sequential sectors 
are interrupted by a fixed number of oth- 

er sectors. With this arrangement, while 
the computer is processing information 
in one sector, the disk will have rotated 
enough to place the next logical sector 
under the head. The number of sectors 
interleaved in this way is a function of the 
computer's controller and associated 
software. An interleave factor of six or 
eight- meaning six or eight sectors sepa- 
rate logically contiguous sectors -seems 
common with today's 10M -byte hard 
disks. With 17 sectors per track, which is 
the number IBM uses, an interleave fac- 
tor of eight produces a track loop with 
this sequence: 

1:16:14:12 :10:8:6:4:2:17:15:13:11:9:7:5:3 

Sector 1 is read into the computer for 
processing while the disk continues to 

Cobalt and nickel on Tendon disks 
give six times the storage of 

conventional oxide -coated media. 

rotate. After eight sec- 
tors pass under the read/ 

write head, seotí l2 is reàily for access. 
Eight sectors after that, settor 3 is under 
the head for procéssing, etc. While this 
illustration is linen:. in reality the track 
is an endless loop that stays under the 
head until the positioning mechanism 
moves the head to another track. It takes 
one -half revolution for eight sectors to 
pass under the head, which puts about 8 

ms between sector accesses. This waiting 
time for the correct data to appear under 
the stationary head is called latency, 
and is fairly constant for 10M -byte 
drives that use the ST -506 interface 
standard. 

The ST -506 interface standard re- 
quires that the me li4e formatted by 
the end user. That means that the com- 
puter and controller write information 
on the disk to define the tracks and sec 
tors. That's why the manufacturer's 
drive specifications may say the disk 
holds 12.6M bytes unformatted and 
10M bytes formatted. Some of the disk 
space is used to tell the controller what 
the tracks look like and where they are 
on the disk. 

Most of the low- priced, 10M -byte 
disks use what might be considered a 
"brute force" head positioning scheme. 
The controller instructs the drive to get 
information from a specific track and 
sector. The stepper motor is pulsed the 
correct number of times to step the head 
to the track requested, and a read or 
write is conducted. While the hardware 
associated with head positioning is fairly 
precise, factors such as temperature 
variations and bearing wear can cause 
track positioning to slip. Since single - 
density tracks are only about 1100 mi- 

Tom Badgett is a Technical .Editor of 
Computers & Electronics. 
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Tandon's aluminum disks are "bathed" in solution to form thin -film cobalt 
and nickel coatings, smoother and more rugged than oxide -coated media. 

cro- inches (millionths of an inch) wide 
(double- density drives use tracks only 
about 700 micro -inches wide), there is 
little room for error. With the ST -506 in- 
terface there isn't much that can be done 
about this problem, except careful engi- 
neering design with components tolerant 
of temperature variations. 

To reduce the chance of losing data 
because of bearing wear and other me- 
chanical factors, many hard disk users 
periodically reformat the disk and re- 
write all the data from backup media. 
Doing this ensures that all information is 
laid down within present hardware 
tolerances and takes into account any 
mispositioning that may have occurred 
with hardware age. 

A more precise method of positioning 
is a "closed loop" servo, which uses in- 
formation either between track sectors 
or on a separate surface dedicated to ser- 
vo information to tell the positioning 
mechanism how far from an exact posi- 

Spindle motor that rotates disks is 
mounted into the base casting. 

tion it is. Then small incremental adjust- 
ments can be made to position the 
read /write head exactly on the desired 
track, even if mispositioning has oc- 
curred. This scheme is more costly than 
the "dumb" interfaces more common in 
today's 10M -byte drives, and it is poten- 
tially slower because of the extra pro- 
cessing time required for repositioning, 
which also makes it incompatible with 
the ST -506 standard. 

Picking a Drive Subsystem 
The more you learn about hard drive 

construction, the harder it is to choose a 
drive. "When you add up all the factors, 
you can prove pretty conclusively that 
the darn things simply won't work," 
quips Herb Ragle, vice president for en- 
gineering at Lapine Technologies, a Cal- 
ifornia drive manufacturer. "But a bum- 
blebee flies, and the disk drives do work. 
Some just work better than others." 

The place to start, however, is decid- 

ing how large a drive to buy. For a rough 
estimate of the proper disk size, add up 
the storage requirements of all the soft- 
ware you want to keep on the drive, and 
try to make a sensible estimate of the 
amount of space you'll need for the data 
files associated with them. Add the 
amount you calculate for future expan- 
sion, then double the total. Experience 
has shown that such a figure should give 
you just about enough space for a rea- 
sonable time if you're willing to take off 
unnecessary programs and data periodi- 
cally. Your storage needs will expand to 
fill the available space. 

Another important consideration for 
selecting a hard disk system is tolerance 
to temperature variation. There may be 
six to ten different materials in the head 
position linkage, for example, each with 
a different temperature coefficient. Dur- 
ing product design, engineers must take 
into account the different rates of expan- 
sion and contraction that occur with 

Read /write heads move across concentric 
tracks of recording surface. 
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Photomicrograph of thin -film 
read /write head. 

This seven -platter Siemans unit stores 3O0M bytes 
in the space of a standard 51/4" drive. 

temperature variations. That's why 
Ragle advises purchasers to study the 
specifications from different manufac- 
turers, especially operating and non -op- 
erating temperature limits. Approxi- 
mately 5 to 50 degrees C (40 -122 F) 
seems to be the common operating limit 
in the industry, a wide range when you 
consider the complex design of tempera- 
ture- sensitive components. Unfortu- 
nately, some industry experts claim 
many manufacturers don't meet their 
published specifications. All you can do 
is study the published information and 
check with other users about how well 
the brands you're considering do what 
the manufacturers say they will. 

Also check power consumption, espe- 
cially for internally mounted drives. An 
IBM PC, for example, with 512K of 
RAM, an internal modem, serial port, 
and color graphics card, may be pushing 
the limits of its internal power supply 
when you install a hard disk and its con- 

troller. Power consumption will be espe- 
cially high if you use a pair of floppies 
with your hard disk, a common configu- 
ration with half -height floppies. Now 
you're running three drives instead of 
two, and with the power drain of the oth- 
er add -ons, you may experience prob- 
lems simply because the power supply is 
being asked to provide more than it was 
designed to. Quadram and others get 
around this problem by including an ex- 
ternal power supply with internally 
mounted disks. 

You also should consider stress 
tolerance.The hard drives of a few years 
ago were intolerant of physical abuse. 
Before moving the computer you had to 
remove the hard drive and lock the spin- 
dle and heads with a metal bracket. De- 
signs are better now, with manufacturers 
quoting stress tolerance from 10 to 40 g. 

In other words, the drive is supposed to 
function even after it is hit hard enough 
to subject it to the gravitational force it 

would have at up to 40 times its weight. 
(g stands for gravities, a single g is the 
downward force an object has at the 
Earth's surface.) 

These figures can mislead. While a 
Winchester disk is operating, the heads 
ride on a rigid air bearing formed by the 
high -speed disk rotation. The possibility 
of external forces causing head or media 
damage is fairly remote in this configu- 
ration. While the disk is slowing down or 
coming up to speed, however, the air 
bearing may not be fully formed, and the 
chance of causing the head to slap down 
against the disk is greater. When the 
platters stop turning, most drives rest 
the read /write heads on the disk surface. 
In this state there is nothing but the me- 
chanical design of the head mounting 
mechanism to keep the heads from 
bouncing off the platter and crashing 
back down hard enough to damage the 
media or the heads. 

It is this "at rest" stress tolerance you 

Tandon's logical cylinders, at left, contain all the data on parallel tracks on all recording surfaces. 
A 1OM -byte drive, with 305 tracks, would have 305 cylinders. 
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Hard disk drives from left to right. Top row NEC, Tallgrass, Tecmar, 
middle: Legacy, Davong; bottom: TeamMate, (omega, IBM. 

need to question when evaluating me- 
chanical reliability of drives. Lapine 
Technologies, which specializes in 3'/4" 
drives for portable computers, claims its 
patented head mechanism that lifts the 
head off of the disk when rotation stops 
enables its drives to absorb up to 100 g of 
force in the non -operating mode. Other 
manufacturers claim 40 g, but 10 -20 
seems to be the norm. Virtually any- 
body's drive will operate with good me- 
chanical integrity on a desktop. But if 
you're planning an installation in a por- 
table machine, stress tolerances become 
very important. 

Another problem to keep in mind is 
that most systems are composed of disk 
drives from one manufacturer and con- 
trollers from another. Most subsystem 
packagers use more than one drive 
source to be sure of a good supply. They 
may manufacture their own controller, 
or they may buy it. Some companies, 
such as Tallgrass Technologies, on the 
other hand, design and manufacturer the 
whole package. When comparing sub- 
system prices, consider any extra fea- 
tures that may be included with the con- 
troller, such as serial ports or system 
memory. 

Also be aware of potential limitations 
built into the ST -506 interface and the 
way designers implement it. The ST -506 
interface will support drives of 10M or 
20M bytes or larger. Most controllers 
will handle two to four drives. But make 
sure the company you're buying from 
supports add -on drives in case your stor- 

age needs change. And there's still the 
problem of backup. Even though you 
can store 10M bytes of information in 
one place, you still have to keep backup 
copies. With the right utility software 
you can do it fairly conveniently with 
floppies, but you'll still end up with 30 
backup disks (60 disks if you follow rec- 
ommended procedure and backup "two 
deep "). If handling that many floppies 
for backup proves inconvenient, you 
may have to consider tape or another 
backup subsystem. That can more than 
double the cost of your hard drive 
installation. 

The current wholesale price on the av- 
erage 10M -byte drive is $300 -$400, and 
the computer controller should sell for 
another $100 -$150 or so. Because of the 
ST -506 interface standard, and pressure 
within the industry to conform to infor- 
mal standards of drive performance, 
drives from reputable companies may be 
fairly similar. Look especially carefully 
at any 10M -byte system that costs more 
than $1000. With today's market, if the 
price goes much higher, you should be 
getting a number of extra features to jus- 
tify it. An integral backup floppy or tape 
system, for example, could make a high- 
er price worth the difference. 

You also should consider the possibil- 
ity that you don't need a hard disk right 
now. These fast storage systems are pop- 
ular and convenient, and the prices are 
coming down. But if you carefully con- 
sider your computing needs, even $1000 
may not be cost effective. 

"Once you have a hard disk you can 
do some spectacular things you couldn't 
do before: program chaining, complex 
batch files, sharing of data," consultant 
Larry Epstein notes. "But you have to 
weigh your needs. It may not be the 
thing for a lot of users." 

Support 
"Buy from a known, stable compa- 

ny," is the general advice most industry 
experts give, even though you may have 
to pay a little more. A number of drive 
manufacturers, including the well - 
known Shugart Associates, a Xerox 
company, have gone out of business late- 
ly. A broad -based dealer with ample 
drive sources and the willingness to sup- 
port you with service and drive swaps, if 
necessary, is your best insurance. 

"There have been too many drive sup- 
pliers for the market," observes Al 
Shugart, CEO of Seagate Technologies. 
"The survivors are going to be the ones 
that have the customer base, the off- 
shore manufacturing, vertical integra- 
tion and cash." 

Many retailers, even though they have 
the resources to service what they sell, 
won't help you with a drive /controller 
combination purchased elsewhere. 
Many mail -order houses are selling qual- 
ity subsystems that you install yourself, 
but make sure the company will back the 
product. One company recently offered 
a two -year warranty on their subsystem, 
but the company went out of business 
before the two years were up. 

PHOTO BY BOB LORENZ 

50 Computers & Electronics 



Some companies say they will get you 
a replacement within 48 hours of a prob- 
lem. Others promise to ship within 48 
hours. Sometimes you have to return the 
defective drive before a replacement will 
be sent. Some companies make no war- 
ranty beyond the one offered by the 
manufacturer. If you're depending on 
your hard disk for important data, you 
can't afford to be without it while you 
wrangle for warranty replacement. 

"More often than not when you try to 
save money, you lose," says R. W. 
Stallings, president of Industrial Tech- 
nologies, a North Carolina consulting 
and design firm. "For a business user, 
actual equipment cost is trivial. You 
have to figure your time into the equa- 
tion: the time it takes to enter the data in 
the first place and the time you may lose 
when your disk goes down. " 

The Future 
Lower Pricey. High- capacity fixed- 

disk storage technology still is evolving. 
Prices have fallen dramatically in the 
past few years while performance and re- 
liability have risen. The near future 
promises more of the same. Says 
Seagate's Al Shugart: "For the past 25 
years the disk drive industry has given us 
continually more capacity and cheaper 
prices. The cost per bit continues to go 
down, and I don't see any end in sight." 

Larger Capacity, Smaller Size. In- 
deed, the 10M -byte drive that everyone 
sought only a year ago is growing to 20M 
bytes. And the drives are getting smaller. 
Most industry experts we consulted 
think the 31/2" drive is destined to be- 
come the new standard. Within two 
years, some observers believe, half - 
height, 20M -byte 31/2" drives may be 
common. 

Tony Lapine points out the advan- 
tages: "A 31/2" drive takes half the space 
of a half -height 51/4" unit. It uses less 
power, takes less metal to make it, and 

has better access time." 
Seagate's Al Shugart agrees, but be- 

lieves that doesn't mean an end to the 
51/4" drive: "The 5'/4" and the 3'/2" 
drives will live together, but once there is 

a 20M -byte 31/2 ", the 51/4" will have 
higher capacity." 

Indeed, Siemens already is showing a 
300M -byte 51/4" drive, and is promising 
500M bytes or more in a single package. 
Drives like this are designed for high -ca- 
pacity, stand -alone workstations in engi- 
neering design and in networking. 

Networking. "We're going to see more 
internal hard disks and with that move, 
the next trend is going to be the net- 
work," predicts Larry Epstein, whose 
consulting business has installed hun- 
dreds of micro network systems. The 
major deterrent to network expansion 
now, he believes, is software designed 
only for a single user. But "by the end of 
1985 most software packages will come 

(Continued on page 83) 

OPTICAL STORAGE 
COMPUTER technologists have 

been predicting the demise of 
magnetic storage for years. A 

more appealing alternative, they main- 
tain, is optical memory: laser -read and 
written disks that don't suffer from mag- 
netic errors and can store up to a 

gigabyte on a platter the size of an LP. 
Optical storage, so far, has been seen 

only in audio (compact discs) and video 
(laser discs) consumer electronics. Al- 
though these products can be interfaced 
with micros, they suffer from an irrefut- 
able drawback: They can only play back. 

However, that limitation is about to 
be overcome. Optical storage devices 
will soon he available to consumers. 

"You will find write -once optical 
disks on the market in the next year or 
two," predicts Edward S. Rothchild, 
publisher of the monthly newsletter Op- 
tical Memory News. "By 1990 erasable 
optical disks will impact the Winchester 
market, since they will be able to store 
up to 50 times more information than 
the standard Winchester drive." 

As the name implies, write -once opti- 
cal disks, unlike magnetic disks, can be 
used to record data -once. They cannot 
be erased and reused. Toshiba, Hitachi, 
Sanyo, and N.V. Philips are all known to 
be working on them. Meanwhile, eras- 
able optical disks have been shown in 
prototype form in Japan by both Nikon 
and Canon, and Matsushita has intro- 
duced a 12" erasable optical disk for 
large office automation applications. 
Erasable optical technology, however, is 
still too expensive for general use. 

Despite the scarcity of U.S. compa- 
nies, laser record technology actually be- 
gan in the U.S. about 20 years ago, and 
some of the companies leading the tech- 
nology are still located stateside. Ironi- 
cally, they were created by manufactur- 
ers of magnetic storage devices. 

For example, Information Storage 
Inc. (ISI) of Colorado Springs, CO, is an 
offshoot of Tallgrass Technologies of 
Overland Park, KS, a leading supplier of 
fixed disk storage and cartridge -tape 
backup systems. In May 1984, ISI re- 
ceived a second capital infusion from 
CPT Corporation of Minneapolis, MN, 
a leader in word processor and office 
automation systems. 

What attracted these two companies 
to invest in this small Rocky Mountain 
start -up is ISI's first optical disk drive. It 
offers high- capacity write- once /read -in- 
definitely storage in an optical disk the 
size of a 5'/4" floppy. Their first product 
was demonstrated to the press at last 
winter's Comdex show in Las Vegas. 
The 525 WC has a user capacity of 100M 
bytes, a data transfer rate of 2.5 million 
bits /sec, and an average access time of 
less than 200 msec. Otherwise, the 525 
WC closely resembles a removable Win- 
chester drive. Its size, mounting points 
and footprint are identical to full -height 
hard disk or floppy disk drives. 

Unlike compact discs or laser discs, 
however, the ISI product isn't stamped 
out on a press like records or donuts. 
Rather, it is an encapsulated optical me- 
dium that offers a clean environment 
with air space in which a laser can burn 

BY MARTIN PORTER 

holes to record digital information. 
According to Art Connor, marketing 

and sales director at ISI, the write -once 
limit permits numerous computer appli- 
cations. Instead of threatening the pre- 
dominance of the Winchester, write - 
once optical disk technology may fill a 

convenient and complementary niche: 
"I don't think nonerasable media will 

replace the Winchester. But ... since it 
is nonerasable, it could be used to create 
a master copy to distribute software 
throughout a company. It could work 
well for shared databases or for leaving 
audit trails, where erasable media can 
cause serious problems." 

In fact, because it's nonerasable, it 
may even someday saddle up as the Win- 
chester's partner. "One of the things I 

can see in the future is a computer user 
having both a Winchester drive and a 
write -once optical disk drive," explains 
Rothchild. "I can't think of a better way 
to back up a Winchester than with an op- 
tical drive of this type." 

However, cost is still a major limita- 
tion. Higher prices for optical storage is 

why the Winchester might preside over 
pc mass storage for years. 

ISI expects, however, to sell its 100M- 
byte, 5'/4" optical disk drives on an 
OEM basis for $1000 by late 1985, about 
double the price of a 10M -byte magnetic 
disk. And Connor emphasizes that for 
"cost per megabyte," its optical disk is 

the lowest -priced storage available. 
"Ten times the capacity at twice the 

price is quite a bargain, don't you 
think ?" 
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GETTING 
THE MOST 

OUT OF YOUR 
HARD DISK DRIVES 

Unless properly managed, a hard disk can leave you adrift in a sea of data 

BY WINN L. BOSCH 

AHARD disk boosts the speed and 
storage capacity of your person- 
al computer, but it also can 

cause calamity and confusion. With a 
single error you can wipe out weeks of 
work. And without proper organization, 
you may find yourself drowning in a sea 
of unusable data. 

To avoid hard disk hardships you 
need to have the proper software and to 
know how to use it. The right operating 
system will help you to organize your 
hard disk memory and to use it with 
more convenience and speed. Planning 
your backup needs before you commit 
irreplaceable data to a fragile technology 
will save you time and headaches. 

Updating Your Operating System 
Programs and data are stored on hard 

disks in files the same way that they are 
on floppy disks. A special program 
called a disk operating system (or DOS) 
helps manage either chore. Not all oper- 
ating systems are equally adept at han- 
dling hard disks, however. Some of 
them -particularly those originally 
written for floppy disks (including 
CP/M 2.2, PC -DOS 1.1 and Apple DOS 
3.3)- suffer major limitations in the 
amount of disk memory and number of 
files that they can handle. Often such 
systems severely limit your ability to or- 
ganize your files and use the full capacity 
of a hard disk. 

Most operating systems keep track of 
where information is stored by writing 
onto each disk a chart, called a block or 
file allocation table (BAT or FAT), that 
specifies where information is stored and 
that disk space (block, allocation unit, or 

cluster) is available for new data. Be- 
cause only a limited amount of disk 
space is reserved for the FATs and the 
size of each block is fixed, the maximum 
number of blocks that can be tracked 
and the amount of memory they can 
record is similarly limited. Hence, early 
operating systems may not be able to 
handle the huge number of hard disk 
blocks now possible without some modi- 
fications to either the block size or the 
size of the FAT itself. 

Moreover, all popular personal com- 
puter operating systems match the file 
name that you put information into with 
the specific blocks in the FAT by using a 
disk directory or catalog, essentially a 
map that tells the operating system how 
to get to the data. Most early operating 
systems automatically assign a limited 
amount of disk space for a directory. As 
with the FAT, this limited directory 
space necessarily imposes a limit on the 
number of files that the operating system 
can find and use. Because early operat- 
ing systems were designed before any- 
body thought hard disks would become 
popular for personal computers, their 
designed -in directory capacity was mod- 
est (64 files for IBM's original PC -DOS), 
indeed ludicrously small, when com- 
pared to a hard disk. 

To get around the limitations of older 
operating systems, most suppliers of 
add -on hard disk systems include soft- 
ware to partition or divide up a single 
physical hard disk into a number of "vir- 

Winn L. Rosch is a lawyer who now de- 
votes his time to free -lance writing about 
computer hardware. 

tuai" volumes. The operating system is 
fooled into thinking each virtual volume 
is a different physical drive, and each 
volume gets its own FAT and its own di- 
rectory. In such systems, organizing 
your disk files is simply a matter of con- 
tinuing to distribute them as if they were 
on separate floppy disks. Often, such a 
management scheme is workable, but it 
leaves you without some of the organiza- 
tional advantages of a hard disk. 

Organizing Hard Disks with Trees 
Advanced operating systems -like 

PC -DOS and MS -DOS versions 2.0 and 
higher or Apple's ProDOS -share a 
common influence, AT &T's well- publi- 
cized UNIX operating system. Al- 
though UNIX is so rich in features as to 
be confusing and more than most per- 
sonal computer users want or need to 
tangle with, its hierarchical file organi- 
zational scheme has immense power. 
Based on "tree- structured" directories. 
UNIX is so powerful that it has been ei- 
ther copied or faked by most other pc 
disk operating systems. 

Tree -structured directories allow you 
to divvy up a hard disk to avoid facing an 
arm's length of file names every time you 
read the directory. Rather than listing 
all files in one place, tree -structured op- 
erating systems use directories- within- 
directories called subdirectories, and 
even sub -subdirectories of subdirec- 
tories. (The "tree" in the name refers to a 
schematic representation of what grows 
from an acorn: the subdirectories and 
files are arranged like offspring on a fam- 
ily tree or the branches of an oak turned 
upside- down.) 
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In true UNIX form (and as adapted to 
PC -DOS and MS -DOS), each subdirec- 
tory is essentially a data file that con- 
tains nothing but file information.The 
root directory -the only directory to 
have a fixed location on the disk, corre- 
sponding to the only directory in older 
operating systems -lists only its imme- 
diate subdirectories and the files that the 
root directory manages itself. The root 
directory does not list the files managed 
by its subdirectories, nor will a listing of 
files in a subdirectory show anything 
contained in its sub -subdirectories. 

Each subdirectory functions indepen- 
dently but exactly like the root directo- 
ry. You log onto one directory at a time, 
and the operating system works only 
with the files of the logged directory. 
You can duplicate file names in different 
directories. You can copy files from one 
directory to another as if they were sepa- 
rate disks.You also can use special com- 
mands to make the operating system 
search with an elaborate "path" through 
the tree -structure for commands and 
files in other directories. The path tells 
DOS what route to take through the 
hard disk directories to find the file you 
specify. It is necessary because most op- 
erating systems assume the file you want 
is located in the currently active directo- 
ry. If that's not the case, you precede the 
file name with the list of directories 

through which DOS must move to get to 
the one with the file you're seeking. Usu- 
ally the path includes drive assignments 
so you can search more than one storage 
device as part of the path structure. 

The tree -structured approach has two 
important advantages. It allows you to 
organize your disk into manageable ar- 
rangements of related files stacked, if 
you want, in order of importance, while 
it increases the number of files that the 
operating system can manage almost to 
infinity. The current PC -DOS, for exam- 
ple, will permit 512 separate files in the 
root directory of a hard disk, but any or 
all of these may be subdirectories, and 
there's no limit to the number of files 
that may be contained in each subdi- 
rectory. Apple's ProDOS uses a similar 
arrangement, except the root (volume) 
directory is limited to 51 entries, forcing 
the hard disk user to be somewhat more 
careful in directory management. 

Sapling -Structured Directories 
Sometimes a system that appears to 

have real directory trees, for instance, 
Apple's Macintosh, lacks their underly- 
ing software structure. Although the 
Finder, what the user sees of the Mac op- 
erating system, gives you the organiza- 
tional benefits of tree -structured directo- 
ries by letting you put files in folders and 
folders within folders, the operating sys- 

tern itself does not organize its memory 
with a tree -structure. Rather, it main- 
tains a special file to tell the Finder 
what's where. 

Because the Finder maintains the 
names of all the files in the directory in 

one fixed place, the Macintosh presents 
the same limitation that earlier operat- 
ing systems did on the possible number 
of files that can be stored, no matter how 
they are arranged in folders. Moreover, 
because the Mac reads all the directories 
of all disks available to it into its random 
access memory (RAM) to sort out the 
file and folder arrangements, the memo- 
ry capacity of the original 128K (non- 
fat) Mac puts another limitation on the 
number of files you can manage. With- 
out some means of "deassigning" virtual 
disks, the entire capacity of an add -on 
hard disk might not be available to you. 
If the software supplied with a Mac hard 
disk does not work around these inher- 
ent limitations, you may be surprised to 
find that you cannot use the entire ca- 
pacity available on the hard disk! A little 
planning in setting up the file relation- 
ships in such systems, however, can 
make more efficient use of space and al- 
low you to use more of the hard disk. 

Moving Up 
The add -on software "fixes" that 

might be supplied with hard disk sys- 
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tems to make them work with Apple 
DOS 3.3 or PC -DOS 1.1 do not add the 
full tree -structure to the systems that 
lack it. Rather, such programming 
patches merely allow you to break the 
hard disk up into a number of virtual 
disk drives or user areas, each of which 
functions entirely independently and has 
its own directory. These multiply the 
number of files you can have to a useful 
amount. Even with such patches, the 
tree -structure is incomplete, however, in 
that subdirectories and path -following 
commands are not allowed. 

If you've never worked with a tree - 
structured system, you might not miss 
the absent features. However, in the long 
run, the advantages of such advanced 
designs might make your hard disk sys- 
tem so much more efficient that it's 
worth considering a newer operating 
system. All of IBM's operating systems 

are upwardly compatible, so disks made 
by version 1.1 can still be used, unmodi- 
fied, with versions 2.1 and 3.0, though 
you may have to copy over old files un- 
der the new operating system. Apple 
supplies a utility to convert DOS 3.3 
applications to ProDOS to ease your 
transition. 

Why Trees? 
The intricacies of the tree -structure 

may seem hard to fathom when you first 
start out, but after you've had some ex- 
perience you'll be glad you chose to use 
them. File access speed is improved, for 
one thing. Without tree directories, the 
operating system must search up to 512 
file names on an IBM hard disk to locate 
the one you want. By using subdirec- 
tories you can reduce the number of files 
handled for any one application to a nec- 
essary handful. Subdirectory trees help 

keep programs and data separate, and 
they allow you to group files according 
to application: all the word processing 
files in one subdirectory or group of 
subdirectories, for example, database 
files in another, and communications in 
still another. By carefully using your op- 
erating system's path facilities, you can 
store programs in subdirectories by ap- 
plication, then create separate, subordi- 
nate directories under them for different 
types of data. Again, such categorizing 
reduces file access time and helps you vi- 
sualize the organization of stored files. 

As hard disk use is becoming more 
economical and popular, a number of 
companies are producing utility soft- 
ware to make it easier to use the expand- 
ed storage and associated operating sys- 
tem features. It sometimes is difficult, 
for example, to visualize the relation - 

(Continued on page 56) 

TAKING CARE OF YOUR HARD DISK 
TODAY'S hard disk drives are a lot 
tougher than they used to be. 
Most 51/4" Winchesters don't 

need any maintenance or oiling, but they 
do need to be kept off some bumpy 
roads. Here are some tips for proper pre- 
ventive maintenance and service that 
will save you time and money. 

Preventive Maintenance 
1. Don't move the drive while the plat- 

ters are rotating. 
The most common mistake is moving 

the drive during start -up or shut -down, 
while the heads are starting to fly freely 
over the disk surface or while they're 
landing. Even a minor bump at this time 
can cause the heads to touch the disk 
surface, and gouge the medium perma- 
nently. You'll lose any data residing on 
the disk at the point of contact, and you 
won't be able to use that portion of the 
disk for storage again. A good rule is to 
wait at least 1 minute after shutting off 
the drive before trying to move it. 

2. Avoid forces in excess of 20 g. 
After rotation stops, head crashes 

(sometimes termed "head slaps ") can be 
caused by forces over 20 g. A jolt equiva- 
lent to dropping the drive 1" onto a hard 
surface probably will exceed the 20 -g 
limit and cause the heads to lift off the 
stationary medium surface and slap 
down with enough energy to damage the 
medium. 

While some manufacturers advertise 
limits up to 40 g, others stress in their 
equipment specifications that forces 
above 10 g should be avoided. Rough 

handling accounts for more Winchester 
drive damage than all other factors 
combined. 

3. Don't position any of the drive's mov- 
able components by hand. 

Rotating the spindle (the weighted 
metal shaft attached to the platters) or 
the track zero interrupter (the mechani- 
cal device that senses the head return to 
track zero) by hand subjects the 
head /medium interface to forces outside 
their design limits. A Winchester head is 
designed only for forward motion. The 
front edge of the head is chamfered to 
provide the proper aerodynamics for fly- 
ing, take -off and landing stability. The 
sides and back edges aren't chamfered, 
so lateral or reverse motion can cause 
head or media damage. 

4. Maintain current backups. 
Software backup doesn't have any- 

thing to do with keeping your hardware 
in shape, but it can help you recover 
quickly from a hardware problem. Most 
users simply won't take the time to do a 
complete backup regularly until they 
have a hardware failure and lose impor- 
tant data. By keeping data backup cur- 
rent you can minimize the effects of 
hardware malfunctions. 

5. Pack properly any drive to be 
shipped. 

If you have to ship your drive for 
maintenance, make sure it is packed 
properly. Even computer dealers don't 
always follow the correct packing proce- 
dure for hard drives, so if your dealer is 
handling shipping details for you, make 
sure they are done correctly. The worst 

thing you can do is to ship your drive in a 
wooden box and bolt it down. This type 
of packing transfers all dropping forces 
directly to the drive, causing head slap 
and surface damage. Correct packing 
should consist of a large box (at least 16" 
on a side for 51/4" drives) with soft foam 
to protect the drive. Factory packing fre- 
quently consists of a box within a box, 
the inner box suspended on soft foam 
legs or frames. Some operating systems 
offer utility software to park the heads 
before shipping. If you have access to 
such software, use it, but remember this 
procedure doesn't take the place of prop- 
er packaging. 

Service 
Most dealers provide some degree of 

service. They can, for example, replace 
circuit boards, cables and plugs and re- 
pair power supplies. If the drive mal- 
functions, the controller board, power 
supply, cables and other external corn - 
ponents should always be checked first, 
and your local dealer probably can test 
these for you. When it comes to repair- 
ing the hard disk itself, most retailers 
prefer to use factory service or a profes- 
sional drive repair facility. There proba- 
bly are a few exceptions, but generally 
you should insist that your dealer use 
outside service. Here's why. 

Information is recorded on a Win- 
chester disk at relatively high density. 
That is, bytes are a lot closer together 
than they are on floppy disks. The 
read /write heads that transfer informa- 

(Continued on page 77) 
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Getting the Most 
(Continued from page 54) 

ships among various files and directo- 
ries. Products such as IBM's DOS Tree 
Display utility and Direct Tree from Mi- 
cro-Z are examples of software that 
graphically display the hard disk's direc- 
tory tree and allow you to select pro- 
grams to run and conduct some file 
maintenance without having to interface 
directly with DOS. While IBM's DOS 
includes a Tree command to list directo- 
ries and subdirectories, its scrolling dis- 
play is virtually useless with a complicat- 
ed hierarchical directory. Some hard 
disk suppliers also offer DOS enhance- 
ments to make the using of their prod- 
ucts easier. 

Sometimes you may need even more 
help. As the directory structure becomes 
more complicated and the amount of 
available storage gets larger, it is easy to 
lose files or to waste disk space by stor- 
ing the same file in several directories. 
Programs such as Locate and File Facili- 
ty from IBM enhance DOS's file- search- 
ing abilities. Locate will search all de- 
vices and directories for specific files or 
groups of files specified with wild card 
characters and show you the correct 
path to each file. File Facility enhances 
the PC -DOS Path command so that the 
operating system will look for any file in 
the specified path, making it easier to 
store application programs separately 
from data files that you may want to 
group by category. 

DOS front -end software is available at 
varying levels of sophistication. Some 
products simply provide a menu of DOS 
commands so you can use DOS without 
learning all about it. Others provide a 
plethora of utilities for hard disk file 
maintenance, including a graphic tree - 
directory utility. 

Experienced users probably won't 
find the menu variety packages particu- 
larly helpful because even if you've never 
used a hard disk before, all you need is a 
little practice to make it work efficiently. 
Programs that draw hierarchical direc- 
tories on the screen or printer are helpful 
for anyone, however, because they give 
an instant picture of what's on the disk 
and how to get to it. Jim Harlan, Cogi- 
tate president, believes directory man- 
agement is the hardest part of learning to 
use a hard disk. "As the directories 
grow, performance is degraded, and you 
don't realize it," he says. "The hier- 
archical directories are the key to effi- 
cient hard disk use, but you can't visual- 
ize them, so it is important to have 
something that will let you see them and 
move around them quickly." 

Backing Up 
Although mechanical repairs to a 

Winchester may be costly, that expense 
is dwarfed by the cost in time and effort 
required to rebuild your records. A regu- 
lar hard disk backup regimen will help 
you get back to business as soon as the 
repairer gives your hardware a clean bill 
of health. Backing up is simply keeping a 
spare copy of your important data just in 
case the worst happens to your original. 

Most software packages advise you to 
make a backup copy and use it rather 
than the original for safety's sake, a pro- 
cess that takes a simple command and no 
more than a few minutes. Moreover, a 
single floppy disk is just the right size for 
holding all the information from another 
floppy disk. 

But backing up a hard disk to floppies 
is an entirely different proposition. If it 
takes 60 seconds to fill up a floppy, the 
typical Winchester, which holds roughly 
30 times as much information, will take 

Proper management 
of hierarchical 

directories is the key 
to efficient 

hard disk use 

half an hour -at best -to pour out to 
disk. The actual time required will usu- 
ally be substantially longer because of 
system overhead and the time required 
to shuffle floppies in and out. Moreover, 
you're then stuck with 30 floppies to 
store somewhere safe. And of course, 
bigger Winchesters take corresponding- 
ly longer to back up-and give you even 
more floppies to worry about. 

To make backing up more convenient, 
many hard disk manufacturers include 
backup systems that use a medium other 
than floppy disks. Among the various al- 
ternatives today, streaming tape systems 
are preferred because they use a technol- 
ogy proved reliable. Anyone who has 
ever faced an audio or video cassette 
probably feels on familiar turf when con- 
fronted with a data tape. Alas, few popu- 
lar computer systems -with the excep- 
tion of the Compaq Deskpro -have 
built -in facilities for tape handling, so 
day -to -day backup must be suited to 
each supplier's system. (See COMPUT- 
ERS & ELECTRONICS, September 1984, 
for a discussion of tape backup.) 

IBM's Cost -Effective 
Backup System 

The right software can make hard 
disk backup with floppies manageable. 

Rarely will you change the entire hard 
disk. Likely, only a few files will be mod- 
ified during any one day. Therefore, it 
can be fairly easy to keep backups cur- 
rent, even on floppies, without sacrific- 
ing data integrity. 

Modern disk operating systems, like 
the latest versions of MS -DOS, make the 
task easier with selective backups. A spe- 
cial bit in the directory, called an "ar- 
chive" bit, is set whenever a file is modi- 
fied. When that file is backed up -using 
the standard DOS floppy backup 
system -the archive bit is reset. By giv- 
ing DOS the proper backup command, 
only those files that have changed since 
the last backup will be sent to floppy. 

The selective backup should take only 
a few minutes, which isn't such a big 
penalty for peace of mind. Large- capaci- 
ty floppy systems, like IBM's 1.2M -byte 
and Kodak /Data Technology's 3.3M- 
byte make this process even more 
convenient. 

If the worst does happen, just restore 
all the floppy backup disks to the re- 
paired hard disk in the same order you 
made the backups -the overall set first, 
then the selective periodic updates in the 
order you made them. 

Other Considerations 
Notice that different approaches to 

hard disk backup serve different needs. 
One obvious method to keep copies of 
files current as they are changed is sim- 
ply to use the standard copy features of 
your DOS to transfer the files you just 
changed to a floppy. For people working 
with a relatively small number of files 
and on a limited range of jobs in any giv- 
en day, this method has some advan- 
tages over standard hard disk backup 
routines. It stores the backup file in a 
standard, named, directory format so 
that you can load the file on other ma- 
chines or access it directly from the flop- 
py. Most backup routines lay down in- 
formation in a special packed format 
that can only be accessed with separate 
restore software as it is put back on a 
hard disk. That means hard disk me- 
chanical problems that take a while to 
repair leave your backup files inac- 
cessible until you get a hard disk func- 
tioning again. 

Manual DOS commands or utility 
software that backs up to named files 
eases this problem, but this method only 
works on files small enough to fit on a 
single floppy. Businesses working with 
large data files have to use a backup rou- 
tines that can store one file on multiple 
floppies. 

Hard disk manufacturers and other 
(Continued on page 82) 
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BUYER'S GUIDE TO HARD DISKS 

COMPARING hard disk subsys- 
tems isn't easy. You'll need more 
information than we can give 

you in one buyer's guide to make a pur- 
chase decision, but capacity, price, and 
access times can help you narrow down 
your choice. 

We've grouped devices according to 
the computers they support and also 
noted whether drives are internal or ex- 

ternal, whether the internal ones are full 
or half height, and what are the dimen- 
sions of the external ones. 

While we were primarily interested in 
10 -20M -byte fixed disks, we included 
some removable cartridges and tape 
backup equipment. One column shows 
whether a unit is a (F)ixed Winchester, 
(T)ape backup, (R)emovable cartridge 
or a combination of those. 

With few exceptions, the companies 
listed here offer more than one hard disk 
system. They usually purchase their 
hard disk drives from other manufactur- 
ers. Especially in the 10M -byte arena, 
the hardware is very similar. Subsystem 
differences come in controller design 
and software. The special features coI- 
umn lists significant options or opera- 
tional features for each subsystem. <> 

Alloy Computer 
Products, Inc. 

100 Pennsylvania Ave. 
Framingham, MA 01701 
617 -875 -6100 

Alpha Omega 
Computer Products 

18612 Ventura Blvd. 
Tarzana, CA 91356 
818- 345 -4422 

Ampex Computer 
Products Division 

200 N. Nash St. 
El Segundo, CA 90215 
800 -421 -6863 
213- 640 -0150 

Apparat, Inc. 
4401 S. Tamarac Pky. 
Denver, CO 80237 
303 -741 -1778 

AST Research, Inc. 
2121 Alton Ave. 
Irvine, CA 92714 
714 -863 -1333 

BC Systems, Inc. 
1016 E. 31st St. 
LaGrange Park, IL 60525 
312 -579 -0672 

Chrislin Industries, Inc. 
31352 Via Colinas # 101 ' 

W. Lake Village, CA 91362 
818 -991 -2254 

CMC International 
1720 130th Ave. N.E. 
Bellevue, WA 98005 
800 -262 -4685 
206 -885 -1600 

Cprvus Systems, Inc. 
2029 O'Toole Ave. 
San Jose, CA 95131 
408 -559 -7000 

Data Technology 
2525 Walsh Ave. 
Santa Clara, CA 95051 
408 -986 -9545 

Davong Systems, Inc. 
217 Humboldt Ct. 
Sunnyvale, CA 94089 
408 -734 -4900 

Disc Tech One, Inc. 
849 Ward Dr. 
Santa Barbara, CA 93111 
805 -964 -3535 

Falcon Technology, Inc. 
6644 S. 196 St. #T -101 
Kent, WA 98032 
206 -251 -8282 
800 -722 -2510 

First Class Peripherals 
PO Box 6187 
Lehigh Valley, PA 18001 
800 -538 -1307 

Genie Computer Corp. 
31117 Via Colinas #402 
W. Lake Village, CA 91362 
818- 991 -6210 

Genoa Systems Corp. 
73 E. Trimble Rd. 
San Jose, CA 95131 
408 -945 -9720 

Great Lakes Computer 
Peripherals, Inc. 

220 W. Higgins Rd. #245 
Hoffman Estates, IL 60195 
800 -323 -6836 
312 -884 -7272 

la Interface, Inc. 
21101 Osborne St. 
Canoga Pk., CA 91304 
818- 341 -7914 

Interphase Corp. 
2925 Merrell Rd. 
Dallas, TX 75229 
214- 350 -9000 

!omega Corp. 
1821 W. 4000 S. 
Roy, UT 84067 
800- 556 -1234 
801 -773 -9452 

Kammerman Labs 
8054 S.W. Nimbus -Bldg. 6 
Beaverton, OR 97005 
503.626 -6877 
800 -522 -2237 

Legacy Technologies, Ltd. 
4817 N. 56th St. 
Lincoln, NE 68504 

800 -228 -7257 
402- 466 -8108 

Maynard Electronics 
400 Semoran Blvd. 
Casselberry, FL 32707 
305 -331 -6402 

Mercury Megabank Corp. 
311 W. Superior St. 
Chicago, IL 60610 
800 -551 -7666 
312 -951 -0616 

Micro Design International 
6586 University Blvd. 
Winter Park, IL 32792 
305 -677 -8333 

Microcode Corp. 
45277 Fremont Blvd. #4 
Fremont, CA 94538 
415- 657 -4411 

MNC International 
2817 Anthony Lane S. 
Minneapolis, MN 55418 
612 -788 -1099 

Mountain Computer 
300 El Pueblo 
Scotts Valley, CA 95066 
408 -438 -6650 
408 -438 -4933 

North Atlantic Quantex 
60 Plant Ave. 
Hauppauge, NY 11788 
800 -645 -5292 
516- 582 -6060 

Pacific Datanet Ltd. 
4801 Patrick Henry Dr. 
Santa Clara, CA 95054 
408 -980 -0693 

Peachtree Peripherals 
3020 Business Pk. Dr. 
Norcross, GA 30071 
404 -662 -5158 

Percom Data 
11220 Pagemill Rd. 
Dallas, TX 75243 
800 -527 -1222 
214 -340 -5800 

Ouadram 
4355 International Blvd. 

Norcross, GA 30093 
404 -923 -6666 

Quark Peripherals 
2525 W. Evans 
Denver, CO 80219-5554 
800 -543 -7711 
303 -934 -2211 

Qublé 
4809 Calle Alto 
Camarillo, CA 93010 
800 -821 -4479 

Santa Clara Systems, Inc. 
560 Division St. 
Campbell, CA 95008 
408 -729 -6700 

Standard Data Corp. 
3040 S.W. 10th St. 
Pompano Beach, FL 33069 
305 -971 -2800 

Sysgen, Inc. 
47853 Warm Springs Blvd. 
Fremont, CA 94539 
415- 490 -6770 

Systems Peripherals 
Consultants 

9747 Business Park Ave. 
San Diego, CA 92131 
619- 693 -8611 

Tallgrass Technologies 
11100 W. 82nd SL 
Lenexa, KS 66214 
913- 492 -6002 

Tecmar, Inc. 
6225 Cochran Rd. 
Cleveland, OH 44139 -3377 
216 -349 -0600 

Thoughtworks, Inc. 
21636 N. 14th Ave. 
Phoenix, AZ 85027 
602 -581 -0669 

Vufax, Inc. 
5301 Covington Hwy. 
Decatur, GA 30035 
404 -981 -6778 

Xcomp 
4223 Ponderosa Ave. 
San Diego, CA 92123 
619- 573 -0077 
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BUYER'S GUIDE TO HARD DISKS 
Product Manufacturer Capacity 

(M bytes) 
Computers 

(A, Apple; PC, IBM PC; RS, Radio Shack; 
TI, Texas Inst.; etc., compatibles) 

Price 
(S) 

Mac Disk Davong 10 A Mac 1950 
MacDrive Tecmar 10 A Mac 1995 
QC10 Quark 10 A IIe,IIC,III,Mac 1999 
Megabank 10 Mercury Megabank 10 A II,I1 +,11e 995 
Plato Disc Tech One 20 A II,II +,Ile 1500 
The Sider First Class 10 A II +,Ile 695 
INFAX Vufax 10 A II,lle,II +,III /PC etc. 2595 
Bernoulli Box !omega 5 A II +,Mac /PC etc. 1895 
Mini -Mega 12/6 Santa Clara 12/6 A Ile,lll /PC etc. 3044 
Superior Ex Great Lakes 10 A Ile /PC 1350 
Omni Drive Corvus 11.1 A Ile /PC etc., 1995 
BC -10 

Hard Disk Syst. 

PHD -10 

BC 

Mountain 

Percom Data 

10 

10 

10 

A II /PC etc. /S -100 /Victor 9000 

A II,lle,lll /PC,XT /Franklin 
A 11,11 + /PC /RS 111,4 

2995 

1995 

1270 
PC Megastore Ampex 20/25 A II,Mac /PC etc. /S- 100 /TI /RS 4295 
11 + 11 Genie 11/11 A IIe,Lisa,Mac /PC /T! Pro /S -100 3995 
Targa2 +Tape CMC 10/55 PC etc. /Kaypro /Intertec /Televideo 3135 
Diskit Systems Periphs. 10/10 PC etc. /PCjr /all Z -80s 2990 
Hard Disk Sys. Apparat 10 PC etc. /RS 1,111 1495 
Datafile Thoughtworks 10 PC etc. /Sanyo /Zenith 1295 
TG -5025 Tallgrass 25/60 PC TI Pro /Columbia 3495 
MNC 10 MNC 10 XT etc. 2195 
AT Disksystem 12 Interface 20 AT 1495 
Masterflight Kammerman 10 PC 3095 
TeamMate 1213 -1 Data Technology 10/3 PC 2595 
Colossus AST Research 67/60 PC, AT 7499 
First Mate Standard Data 10 PC, AT, XT 2795 
PC- Disk -20 Alloy 20 PC etc. 2295 
Disc -File Sysgen 10 PC etc. 2795 
íS00 Micro Design 10 PC etc. 715 
PC Mate 40200 Tecmar 10 PC etc. 2795 
Gemini W /Floppy Maynard 10/.3 PC etc. 1595 
PC eXTender Falcon 10 PC etc. 2295 
CI -PCHD Chrislin 10 PC etc. 1295 
52121M Microcode 10 PC etc. 795 
PC10 Qubie 10 PC etc. 794 
QuadDisk Quadram 10 PC etc. 1695 
Turbo 10 Alpha Omega 10 PC etc. 949 
Genoa 10 (2110) Genoa 10 PC etc. 825 
Vision 20 Pacific Datanet 20 PC etc. 2095 
RDS 350 Interphase 20/20 PC etc. 7995 
10 -n -10 Xcomp 10/10 PC etc. 3495 
RamTape -PC N. Atl. Quantex 18 PC etc. 1995 
Fixed Disk Davong 10 PC etc. 1950 
P10 -XT Peachtree 10 PC XT 995 
Legacy Ill Legacy 10 PCjr 1895 
(1) Under 1 minute for any file, then access at RAM speed. 



Fixed or 
Remov. 
or Tape 

Internal 
or 

External 

Access 
Time 

(msec) 

External: 
Size (in.) 
Internal: 

Type 

Special Features 

F E 73 5x15x12 Auto head park after 7 sec. inactivity 

F E 70 Half Memory management software for full memory access 

F E 85 4x15x9 Multiple volumes and operating systems possible 

F E 90 5x10x14 30 -day trial period 

F E 77 10x6x13 ROM software for password protection, backup 

F E 155 8x3x16 Menu install software, 4 op. sys. simu9taneously 

R E 35 5x9x21 Removable 8" floppy cartridge 

R E 50 6x20x19 51/4" floppy cartridge, not Winchester disk 

F/R E 77.5 7x7x22 3.9" removable cartridge 

F E 90 5x14x14 Optional tape backup 

F E 45 6x10x14 Plated media drive, network ready 

R E 35 8x9x22 8" floppy cartridge, not Winchester disk 

F E 85 14x5x12 3 -day warranty replacement 

F E 35 5x12x12 45 -day trial period, 4 -drive controller 

F/T E 90 15x16x6 Bootable /addressable tape system 

F/R E 40 6x11 x16 Auto head retract 'at power off, 11M-byte cart $159 

F/T E N/A 5x14x14 Opt. 5 -slot expansion chassis, 5M -byte cartridge 

F/R E 85 4x7x14 4 -drive ctlr, free ctlr swap w /computer change 

F E 45 14x6x13 Opt. serial port 

F E 75 8x8x12 Backup & utility software included 

F/T E 85 15x6x13 PC /T format, backup & utility software included 

F E N/A 6x11x16 RS -232 port included 

F I 85 Half Plug compatible with standard PC AT computer 

F/T E 70 3x15x20 Power management & protection included 

F/F E 85 8x5x17 Integral Kodak 3.3M -byte floppy 

F/T E 30 6x15x15 Backup /restore in background while computer in use 

F/T E 77 5x14x16 Bootable hard disk w /32M -byte tape backup 

F E 85 9x16x5 48 -hour replacement warranty 

F I 83 10x6x2 Can use image and file backup and is verifiable 

F I 70 Half Ctlr supports 2 floppies & 1 hard disk 

F E 72 Half 8 -slot expansion chassis, opt. 5M -byte cartridge 

F/R I 75 Full 1 -year warranty, 48 -hour replacement, int. floppy 

F I 68 Full Clock, calendar, RAM, RS -232, backup software 

F E 75 5x9x12 Device driver and format utility included 

F I 65 Half 12,000 -hour MTBF estimated 

F 105 Half 1 -year warranty, 30 -day full refund 

F I 80 Half Utility software, power supply included 

F I 80 Half 300% faster than IBM XT hard disk 

F I 85 Half 30 -day trial, 1 -year full warranty 

F E 80 5x8x16 Menu -driven installation software 

F/R E 30 12x11x21 300% speed of 51/4" drive 

R/R E 97 5x19x11 Boots like XT, runs multiple operating systems 

T (1) 12x7x16 Image mode stores 32 floppies /tape with RAM access 

F E 100 5x15x12 Short slot ctlr, XT disk emulation software 

F I 85 2x7x11 Hard carbon overcoat, uses XT ctlr. & power supply 

F E 99 11x14x3 Boots off hard disk, box has 4 expansion slots 



HIGH COLOR RESOLUTION 
COMES TO GRAPHICS 

New products from AT &T permit micros to process picture -like images 

BY WINN L. BOSCH 

T HE computer graphics most peo- 
ple use are humdrum. Most 
graphics boards can display a 

maximum of only 15 colors, with a rela- 
tively limited resolution. Shadings and 
tints are virtually nonexistent; transi- 
tions from one color to another are 
abrupt. Even the most versatile graphics 
programs generate images that are little 
more than line drawings. 

Now AT &T has developed a high -res- 
olution color graphics system that final- 
ly permits the digital creation of screen 
displays almost as sophisticated as im- 
ages obtained from analog video 
cameras. 

A part of this system already available 
to product developers is a Video Display 
Adapter, or VDA. It can put analog -vid- 
eo -like images created by or stored in an 
AT &T 6300 or IBM PC- compatible 
computer on the the screen of an analog 
RGB monitor, composite color monitor, 
or television set. 

Features and Function 
The AT &T Video Display Adapter 

has three separate modes of operation: a 
pass- through mode, which makes the 
VDA "transparent" and allows normal 
use of the computer's color /graphics 
card; a special AT &T high- spatial -reso- 
lution mode (512 X 200 dot resolution) 
for high -quality text; and a high- color- 
resolution mode, which can generate 
pixels with any one of 256 color/ 
intensity variations selected from a 
32,768 -color palette. In this mode, the 
VDA stores an image field of 256 X 256 
pixels, of which 51,200 (256 X 200) 
pixels are actually displayed, completely 
filling the monitor screen. The VDA's 
on -board RAM can be jumper -ad- 
dressed to occupy any unused 64K block 
of memory space in the computer. 

Moreover, images generated using 
both the high -color and high- spatial -res- 
olution modes can be combined in a sin- 
gle display. For instance, software can 
define a rectangle covering all or part of 
the screen as a menu drawn in high -spa- 
tial- resolution characters while the rest 
of the screen is devoted to a high- color- 
resolution image. 

Unlike most "graphics" adapters de- 
signed for personal computers, the VDA 
does not replace the IBM -or any other 
manufacturer's -color /graphics adapt- 
er. Instead, it works in conjunction with 
it. The RGB output of a standard PC 
color board is externally cabled to the in- 
put of the VDA, which resides in its own 
expansion slot in the computer chassis. 
The VDA converts this signal into 
analoglike form, allowing it to be dis- 
played on the same analog monitor used 
for high -color -resolution images. A 
fringe benefit is that the composite color 
signal can be viewed on a composite 
monochrome monitor should that be 
desired. 

Although the VDA will drive both an- 
alog RGB and composite -input moni- 
tors, high -color- resolution images are 
nearly identical on both, and no benefit 
accrues from using the more expensive 
analog RGB monitors with it. In fact, 
the AT &T VDA was designed with the 
limited capabilities of the ordinary color 
television set in mind -hence, its spatial 
resolution limit of 256 horizontal lines. 

AT&T's Video Display Adapter (foreground) and Image Capture Board (background) constitute a reasonably 
priced system for high -quality video digitization and storage. 

... .. ... ... ......... .... _. .. .. .. . 
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Image 

From left to right: image as displayed from VDA board; first -level pop -up VDA menu; 256 -color 
palette used to create VDA image on screen. 

Few home television sets can do better 
than that. 

(Because the VDA creates what is es- 
sentially an analog signal, its output is 
not compatible with that of the IBM Per- 
sonal Computer Color Display, which 
has a TTL -level digital input. Further- 
more, the VDA's sync signals are invert- 
ed with respect to those required by the 
IBM display.) 

The on- screen performance of the 
VDA is impressive. Although a range of 
only 256 colors might seem restrictive, 
the demonstration images provided by 
AT &T are rich in a variety of hues, al- 
most picture -postcard perfect. Contour- 
ing, an abrupt change from one bright- 
ness level or color to another, is nearly 
undetectable. 

The different colors and intensities 
blend together so well that it's nearly im- 
possible to see a digital "step" in a wave- 
form. Only when a text window in high - 
spatial- resolution mode is displayed on 
the screen does computer -like bunching 
of signal levels become apparent in the 
signals. 

A Signal Difference 
The difference between the PC 

color /graphics adapter and VDA sig- 
nals is as much philosophical as physi- 
cal. In the digital realm of computers, 
the traditional approach to improving 
the quality of graphics has been to in- 
crease the number of picture elements 
(pets or pixels) used to form the on- 
screen image. More and smaller pixels in 
a digital display smooth out the rough 
edges in the same way that a finer screen 
makes a printed half -tone picture more 
lifelike. As the on- screen digital pixels 
get smaller and more numerous, those 
rough edges and abrupt changes in shad- 
ing or color become less noticeable -but 
they never disappear completely. 

Even though the resolution of today's 
typical personal computer display -640 
to 800 horizontal dots -is enough to 
make television engineers envious, the 
abrupt transitions of color and intensity 
make the individual pixels stand out. 
Hence, computer displays look less real- 
istic than ordinary television pictures, 
which (due primarily to the constraints 

of the NTSC color system used in the 
United States, Canada and Japan) have 
to struggle to resolve more about 200 
dots. 

Moreover, increasing spatial resolu- 
tion -that is, adding more pixels to each 
picture -introduces nonaesthetic short- 
comings. Properly displaying those 
higher -spatial -resolution images re- 
quires expensive, wide -bandwidth moni- 
tors. Resolving smaller pixels requires 
costly color cathode ray tubes (CRTs) 
with finer dot -pitches. More pixels 
means that more data must be stored 
and transmitted for each picture, so ev- 
ery increase in spatial resolution requires 
more memory to hold the digital repre- 
sentation of the image. And, as the 
amount of data increases, so does the 
time required to transmit it. 

According to AT &T, attempts to put 
analog video -quality digital images on 
computer displays by increasing spatial 
resolution are misdirected. Analog video 
images look better and more realistic not 
because of their spatial resolution but be- 
cause of the infinite variety of intensities 

Block diagram of VDA board. Digitized image information is converted to analog form and 
can be displayed on either analog RGB or composite video monitor. 
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APPLICATIONS OF DIGITIZED VIDEO BY DAVID MCCUNE 
ACOMPUTER graphic is a me- 

thodically designed and execut- 
ed illusion. It is created when 

abstract data structures are massaged by 
hardware into thousands of flickering, 
colored dots on a video monitor. The 
gullible human eye and brain succumb 
to electronic sleight of hand, and an im- 
age appears. 

Like a magician, the graphics pro- 
grammer needs tools and props to de- 
ceive the audience. The AT &T Video 
Display Adapter (VDA) is a powerful 
addition to the graphics magician's bag 
of tricks, one that enables the program- 
mer to show a viewer photographs on a 
color monitor. 

By offering a large number of simulta- 
neous colors and foregoing high spatial 
resolution, AT &T has created an inex- 
pensive board that can display photo- 
graphic images. In fact, some graphics 
programmers may find that the VDA is 
overspecialized for their needs. As a 
graphics board it may prove awkward to 
use in some applications. Still, for many 
applications it is very well suited and 
easy to use. 

Significance of the VDA 
The most important thing about the 

VDA is not that it can display digitized 
photographic images. After all, the tech- 
nology to do that has existed for years 
and is still evolving. What makes the 
VDA significant is that it does the job in- 
expensively and well. 

When AT &T's video display system 
becomes available to the public late this 
spring or during the summer, it will pro- 
vide the owners of AT &T and IBM com- 
puters an affordable way to integrate 
photographic- quality images and rela- 
tively high- resolution graphics with 
their programs. 

The suggested retail price for the Vid- 
eo Display Adapter is $695 and for the 
Image Capture Board (ICB) is $1295. 
Add to that about $500 for a consumer- 

quality color video camera and another 
$500 for an inexpensive analog RGB 
monitor, and the total cost of the imag- 
ing system (less computer) will be about 
$3000. This cost will put the system 
within the reach of many small and me- 
dium -sized businesses that have never 
before been able to afford graphics of 
this quality. 

Potential Applications 
While no applications software for use 

with the VDA yet exists, it is not difficult 
to envision several uses that will be easy 
to implement when the software is 
available. 

Photographic Databases. With the 
ICB and VDA, an existing computer 
system could be used to create and ac- 
cess a relational database of photograph- 
ic images. For example, a database entry 
might contain one or more half- or quar- 
ter- screen images accompanied by de- 
scriptive text and keywords. 

A realtor might use such a system to 
select properties for a client according to 
certain criteria and then to show pic- 
tures of the results of the search. A vid- 
eodisc -based system like this is already 
in operation. The ability to do the same 
thing using a portable VCR and AT &T's 
boards would not only make such a ser- 
vice more widely available, but would 
also facilitate the updating of listings. 

A similar technique could be used for 
merchandise and inventory cataloging 
and personnel databases (either within a 
company or at an employment agency). 

Graphic Design. An inexpensive pack- 
age that mixed video imaging with a 
"paint" program would be a godsend to 
many small graphic design shops. An 
artist could capture an image from a 
physical design mockup or even a photo- 
graph and then modify and enhance the 
original and insert new text and comput- 
er- generated graphics. Such a package is 
expected later this year from AT &T. 

Videotex. Most current videotex data- 

bases present data either in simple 
ASCII format or by using the NAPLPS 
(North American presentation level pro- 
tocol syntax) standard. One of the early 
hopes for videotex was that advertisers 
and consumers would use it for shopping 
at home. Perhaps one of the reasons for 
the somewhat lackluster response to 
videotex so far has been its inability to 
display high -quality images that would 
interest consumers. 

The VDA could possibly solve this 
problem. A videotex user could use a 
home computer and a color TV receiver, 
along with a VDA board, to browse 
through a photographic -quality catalog. 

(Note that AT &T will have NAPLPS 
software for the VDA board later this 
year. How it will fare, though, depends 
on the acceptance of NAPLPS 
videotex.) 

Bad News 
The biggest obstacle in the way of 

widespread and easy use of the VDA at 
the moment is the lack of suitable end - 
user software. AT &T does provide some 
primitive programmer's tools, but they 
will be of no use to most real estate 
agents, for example. And, even for pro- 
grammers, there is yet very little sup- 
port. However, it appears that several 
standard graphics libraries, such as 
HALO, Graphical Kernel System 
(GKS) and Virtual Device Interface 
(VDI) may be available for the VDA by 
the end of the year. 

And, of course, as uses for the AT &T 
system become more apparent, more ef- 
fort will be devoted to producing soft- 
ware for it. The AT &T graphics package 
mentioned above will do much to make 
the features of the system more 
accessible. 

Another potential impediment to 
widespread VDA usage is the large 
amount of disk space required for each 
image -more than 64K. A 360K floppy 

(Continued on page 85) 

Applications for AT &T imaging system include storage of images for use in databases or online shopping 
catalogs. As described in text, images can easily be transmitted by modem from one computer to another. 
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and hues that can be represented by ana- 
log signals. While a personal computer's 
digital display shows only one or two 
distinct brightness levels and perhaps 
seven or eight different hues, analog vid- 
eo pictures draw from an enormously 
greater palette. 

In a system using a TTL -level (logic - 
level) RGB display such as IBM's, the 
three electron guns in the color CRT are 
switched on and off in combination to 
generate up to eight colors (if you in- 
clude black). Normally there is no con- 
trol over intensity -the guns are either 
on or off. If you make provision for half - 
intensity , which requires another con- 
trol signal, the number of colors in- 
creases to 15 (you're not permitted to 
count black twice!). 

The VDA, by converting the digital 
video information into analog form, al- 
lows much greater flexibility. As we 
shall see later, 5 bits are used to store the 
brightness, or intensity, information to 
be supplied to each electron gun of the 
CRT. This means that 32 brightness lev- 
els are available for each primary color. 
By converting the numeric values repre- 
sented by the digital information into an 
analog voltage, the VDA modulates the 
intensity of the electron beams, and thus 
of the glowing phosphors on the face of 
the CRT, over a wide range. 

How It Works 
Digitally encoding the 32,768 differ- 

ent colors that can be generated by the 
VDA does not require any special tech- 
nology in itself. In fact, 15 bits -5 for 
each primary color -are sufficient to 
store the necessary information for each 
pixel. Hence each could easily be repre- 
sented by 2 bytes (with a bit to spare). A 
full 256 X 256 pixel VDA image would 
therefore require 128K bytes of memory 
(256 X 256 pixels X 2 bytes per pixel). 

To conserve address space, memory 
and transmission time, however, AT &T 
uses just a single byte to represent each 
pixel in the VDA's memory. That byte 
serves as a pointer to a location in memo- 

C &E staff members evaluate performance of AT &T imaging system. 

ry that contains a full 16 -bit value -of 
which 15 bits contain color informa- 
tion -coded in one of four look -up 
charts or "color maps." Each color map 
can contain 256 16 -bit values, hence the 
availability of 256 colors (from one color 
map) from the palette of 32,768 (the 
number of codings possible using 15 

bits). Each of the 256 locations in the 
color map can be filled with any of the 
colors available in the full palette, and it 
is possible to jump from one color map 
to another with a simple operation. 

The memory on the VDA board con- 
sists of 64K bytes of special chips, 
termed RARAM (row access random 
access memory) by AT &T, which store 
the value of each pixel, and an extra 2K 
bytes for storing the color maps. The dif- 
ference between RARAM and ordinary 
RAM is the internal structure of the 
memory chips. The RARAM is based 
on Texas Instruments' 4161 64K -bit 
chip, which is internally arranged as 256 
rows by 256 columns of memory ele- 
ments (fortuitously matching the video 
display format). A 256 -bit shift register 
on the chip allows unloading one full 
row of memory with a single instruction 
from the controlling microprocessor. 

The 64K RARAM and 2K color map 

share the same address area, and a form 
of bank switching selects which is active 
at any given time. 

The unusual RARAM makes the 
VDA (and its companion Image Cap- 
ture Board discussed below) extremely 
fast -particularly when compared to 
conventional computer video inter- 
faces -and cuts down the microproces- 
sor time that must be devoted to process- 
ing the VDA image. 

The 16 -bit values in the color map 
pointed to by the RARAM are sent to a 
Color Map Interpreter, which converts 
them into three separate 5 -bit values. 
Each value specifies one of the 32 possi- 
ble intensities for the red, green and blue 
elements of each pixel. A digital- to -ana- 
log converter translates these 5 -bit val- 
ues into voltages that are sent to an ana- 
log RGB display or to a composite video 
generator (and thence to a composite 
video monitor). 

The leftover 16th bit in each color - 
map byte can be used to generate a signal 
for the host computer's processor, so 
that any pixel on the screen can issue a 
system interrupt. For instance, a pixel 
anywhere on the screen can issue an in- 
terrupt to display a menu (or anything 

(Continued on page 84) 

One of the 256 double -byte words making up the VDA color map. Each primary color is represented by 5 bits, 
which permits 32 intensity levels for each. 
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THETBOTTOM LINE ON 
ACCOUNTING SOFTWARE 
What to look for in accounting packages, and what's wrong with most of them 

BY MICHAEL K. GUTTMAN & DAVID FRANKEL 

NOW that word processors, 
spreadsheets and database man- 
agers are well established, atten- 

tion is turning to a product for personal 
computers -the integrated accounting 
package. Actually, accounting software 
is not really new; it is standard on many 
mainframe and minicomputer installa- 
tions. But until recently it was generally 
considered to be a high -end, custom 
product. 

Within a short time, however, hun- 
dreds of off -the -shelf microcomputer ac- 
counting packages have surfaced in 
magazine ads and at computer shows. 
Products are coming from small special- 
ty companies as well as from such giants 
as IBM and Dow Jones. A battle is clear- 
ly shaping up to attempt to satisfy what 

vendors perceive as a huge demand. 
Computerized accounting certainly 

sounds like a great idea, but how feasible 
is it for most microcomputer users? 
While computerizing may yield many 
benefits, most systems in the mass mar- 
ket cannot meet the needs of all prospec- 
tive users. Buyers should act cautiously 
before committing their business ac- 
counting to any particular computerized 
accounting package. 

Can One Size Fit All? 
Off- the -shelf accounting packages are 

Michael Guttman and David Frankel are 
partners in Professional Computer Tech- 
nologies, a software development and 
consulting firm in Chico. CA. 

sold on the premise that most small to 
medium -sized businesses have much the 
same accounting problems and that 
these can be solved by a generalized set 
of programs the same way that a word 
processor can ease the work of typists. 
Unfortunately, although most business- 
es do have many accounting needs in 
common, nearly all have requirements 
peculiar to their industry or business. 

For example, methods of allocating 
various overhead costs to expense ac- 
counts vary so widely among firms that 
it is almost impossible to generalize 
about them. Methods of accounting for 
and valuating inventory also differ con- 
siderably. Sometimes a firm is so accus- 
tomed to doing things a certain way that 
its staff may not realize that their meth- 

PHOTO BY DAVID ARKY 
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SELECTED PUBLISHERS OF ACCOUNTING SOFTWARE 

All products include general ledger, accounts Hardásk Accounting Series 1140 Mountain View -Alviso Rd. 

payable and accounts receivable. Great Plains Software Sunnyvale, CA 94089 
1701 S.W. 38th St. 408 -980 -8880 

Business Library Fargo, ND 58103 

The Business Library Corp. 701 -281 -0550 Includes payroll, purchase orders, fixed as- 

PO Box 9363 sets, sales orders, invoicing, project (job) 

Walnut Creek, CA 94598 Includes payroll, inventory, job costing, point costing. Source code in dBase II or Ill. 

800 -221 -1985 of sale. Multi -user version available. $695 per 
module. 

$195 -$395 per module. 

Includes payroll, inventory, sales order, pur- Sensible Solution 

chase order, tax planner, time accounting, 
fixed assets. $350 -$895 per module. 

IBM Business Management Series 
IBM Corp. 

O'Hanlon Computer Systems, Inc. 
8383 158th Ave. N.E. 

Information Programming Services Redmond, WA 98052 

Champion Business Accounting PO Box 720576 206- 885 -2502 

Champion Software Corp. Atlanta, GA 30358 -9990 
17301 W. Colfax Ave., No. 250 800- 426 -3333 Includes payroll and wholesale distribution. 

Golden, CO 80401 Source code in proprietary high -level data - 

303- 278 -8666 Includes payroll, data editor, and report writ- base language and multi -user versions avail - 

er. $695 per module. able. $400 -$1395 per module. 

Includes payroll, inventory, purchase order, 
order entry and point of sale. Written in dBase Open Systems Solomon Ill 

ll, but source code not provided. $595 per Open Systems, Inc. TLB 

module. 6477 City West Pky. 267 Great Valley Pky. 

Eden Prairie, MN 55344 Malvern, PA 19355 

Dow Jones Software Accounting 800- 328 -2276 215- 765 -6666 

Dow Jones Software 
PO Box 300 Includes payroll, sales order and purchase Includes payroll, sales order entry, sales 

Princeton, NJ 08540 order processing, inventory, job costing, and analysis, job costing, fixed assets, inventory, 

800 -257 -5114 fixed assets. Comes with source code in and purchasing. Highly integrated and based 

Business BASIC, supports multi -user sys- around a sophisticated database manager. 

Includes inventory, sales order, and purchase 
order. $1000 per module. 

tems. $695 per module. Not modifiable. $295 -995 per module. 

Peachtree Business Accounting TCS Total Accounting System 

EasyBusiness Series Peachtree Software TCS Software, Inc. 

Sorcim /IUS Micro Software 3445 Peachtree Rd. N.E. 6100 Hillcroft, No. 600 

2195 Fortune Dr. Atlanta, GA 30326 Houston, TX 77081 

San Jose, CA 95131 800 -554 -8900 713- 771 -6000 

408 -942 -1727 

Includes payroll, inventory, and order entry. 
Includes inventory, job costing, fixed assets, 
and sales invoicing. Comes with source code 

Includes payroll, inventory, materials, fixed 
assets, and sales. Also proprietary word pro - 

Interfaces to EasyWriter Il and EasyPlanner. in BASIC. $595 per module. cessor, report writer, and network software. 

$595 -$745 per module. $600 -$900 per module. 

RealWorld Integrated Accounting 
Excalibur Plus RealWorld Corp. Thoroughbred Business Software 
Armor Systems, Inc. Dover Rd., Willow Hill Bldg. SMC Software Systems 

324 Orlando Ave. Chichester, NH 03263 312 N. Adamsville Rd. 

Maitland, FL 32751 800 -255 -1115 Bridgewater, NJ 08807 

305 -629 -0753 201- 647 -7000 
Includes payroll, inventory. Comes with 

Includes payroll, counter sales, work in source code in RM Cobol, multi -user version Includes payroll, fixed assets, purchase or- 

progress, billing, purchase orders, deprecia- available. $695 per module. der, and order processing. Comes with 

tion and customer information. Multi -user ver- source code in SMC BASIC, multi -user ver- 

sion available. Most modules $695 each. SBT Accounting Software sion available under SMC Thoroughbred /OS. 

SBT Corp. Most modules $595. 

ods are theirs alone. Such differences in 
accounting procedures constitute the 
major obstacle to using off -the -shelf ac- 
counting programs. Even if the initial in- 
stallation is satisfactory, a time may 
come when changes in the firm's needs 
require customized alterations. 

Unfortunately, an accounting pack- 
age, unlike a word processor or spread- 
sheet, cannot be somehow finessed to fit 
just any task. An accounting system 
must correspond exactly to the way the 
firm actually does business or it may run 
the firm financially off course and, very 
possibly, afoul of the law. A company 
with an accounting system that can be 
extensively modified, of course, has a 
better chance for successful 
computerization. 

It Takes Tine and Effort 
New users should also be aware that 

the cost of automating far exceeds the 
purchase price of the software even if 
modifications are not required. Consid- 
erable time and energy must be spent 
learning and configuring the new sys- 
tem, which may impose requirements 
for entering and organizing data that 
were not necessary with a manual sys- 
tem. It will also be necessary to enter all 
existing data from the company books, 
which can take a lot of time and may also 
uncover accounting errors and omis- 
sions that might have to be corrected be- 
fore the new system will operate proper- 
ly. Finally, both the manual and the 
computerized system will have to be run 
in parallel for several months until the 

new system is performing adequately. 
Timing a conversion is important, too. 

Don't try to convert to a computerized 
system in the midst of your busy season. 
Avoid starting when key people are on 
vacation. If you are automating in sever- 
al accounting areas, consider converting 
them one at a time so that you and your 
staff won't be overwhelmed. Make as 
few changes as possible to your existing 
operations -wait until you have sub- 
stantial confidence in your abilities to 
operate the new system before abandon- 
ing the old. 

What You Can Expect in an 
Accounting Package 

Most accounting software is divided 
into separate but coordinated modules 
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that correspond to the following subject 
divisions: 

General Ledger 
Accounts Receivable 
Accounts Payable 
Inventory 
Payroll 

General Ledger 
The general ledger module is the core 

of an accounting system. It summarizes 
all of your firm's economic activity, in- 
cluding activities dealt with more specif- 
ically in the other accounting modules. 
The general ledger is used to maintain a 
chart of accounts and account balances, 
make bookkeeping journal entries, and 
print financial statements. Some busi- 
nesses require only a general ledger 
module. 

Chart of Accounts. One of the first 
things you should consider is how you 
organize your chart of accounts. How do 
you group your accounts? For example, 
do your income and expense accounts 
precede your balance sheet accounts? 
Do you group all your income and ex- 
pense accounts together or do you have 
separate ranges in the chart for general 
income and other income? Develop a 
comprehensive list of your existing and 
projected chart of accounts. This infor- 
mation can help you (or your consul- 
tant -see sidebar) choose a system that 
will not require you to make fundamen- 
tal changes in the way you handle your 
ledger. 

Financial Statements. In assessing 
what the general ledger must do for you, 
you must consider the type and format 
of financial statements you require. You 
probably need to print balance sheets 
and profit and loss statements; but do 
you need only monthly and annual state- 
ments? How about quarterly state- 
ments? Do you need statements that 
compare figures for different periods or 
that compare actual versus budgeted 
amounts? Do you need a column on the 
profit and loss statement that shows the 
percentage of total income and expenses 
attributed to each income and expense 
line item? Do you need more sophisticat- 
ed analysis, such as a statement of 
changes 'in financial condition or special 
financial ratios? 

Gather and analyze samples of all the 
types of financial statements that you 
have been producing or that you would 
like to produce. Most general ledger sys- 
tems allow you to customize your finan- 
cial reporting somewhat, but make sure 
that the system you buy allows you to 
tailor your statement formats to your 
needs. 

Recurring Journal Entries. Do you 
have a large number of journal entries to 
make each period, such as rent and de- 
preciation? If so, you may need a system 
that allows you to list these recurring en- 
tries once and have them generated auto- 
matically each period. 

Departmentalization. Some compa- 
nies divide their business into separate 
departments or cost centers. If your firm 
does so, do you assign subaccounts to 
each account, where the subaccounts 
correspond to the different depart- 
ments? Or do you assign entirely sepa- 
rate account numbers for similar ac- 
counts that are associated with different 
departments? Your system should be 
able to cope with your style. Consider 
also how you plan to allocate overhead 

An accounting 
system should 

correspond exactly 
to the way the firm 

actually does 
business 

costs, such as rent or utilities, among the 
various departments. 

Entries to Other Periods. Be aware of 
another issue that has frustrated many 
users: Most general ledger systems have 
a procedure to close out an accounting 
period, but some of these systems pro- 
vide no convenient way to make correct- 
ing journal entries to past "closed" peri- 
ods or entries to a new period before the 
preceding period is closed out. Be sure 
that the system Sou select handles these 
smoothly. 

Accounts Receivable 
Many businesses consider automation 

of accounts receivable to be critical, 
since it can have a profound effect on 
controlling cash flow. Successful com- 
puterization of this function is likely to 
ensure that your billings go out in a time- 
ly fashion and also help you identify 
nonpayment quickly. 

Open Item Versus Balance Forward. 
Many receivables software systems store 
each customer's purchases in detail until 
paid ( "open item "), while some just 
summarize the detail at the end of each 
month, carrying forward only the total 
balance for the customer ( "balance for- 
ward"). The open item method is more 
complex, requiring that each payment be 
credited specifically against the items 
purchased. Some systems allow you to 

make a choice between the two methods 
initially, and then use the same method 
for all customers. Others allow you to 
make the choice separately for each cus- 
tomer. 

Invoicing. All receivables systems al- 
low you to print monthly statements to 
customers, listing charges and credits. 
Some systems also allow the printing of 
invoices for individual purchases -if 
you send out many invoices, this may 
save time. If you choose such a system, 
be sure that it allows you to record hand- 
written invoices, too. 

Printing by Zip Code. Another feature 
that may help you cope with numerous 
invoices and statements is a system's 
ability to print documents in zip code or- 
der so that you can use bulk -mail post- 
age rates. If you plan to do other mass 
mailings, you should look for a system 
that also prints customer mailing labels. 

Late Charges. If you impose a late 
charge on overdue balances, you need 
software that at least allows you to enter 
such charges as extra debits. More so- 
phisticated systems calculate the charges 
for you. You should be able to alter the 
late charge rate as well as the definition 
(in days) of "overdue." You also must be 
able to specify minimum and maximum 
late charges. 

Be sure also that the system allows 
you to inspect the results of its automatic 
late charge calculations so that you can 
make adjustments easily. You should be 
able to rerun the calculations entirely if 
they are interrupted by a system failure 
or if you need to change the rate or the 
overdue definition. 

Discounts. If you allow cash discounts 
to customers who pay their bills prompt- 
ly, your software should either allow you 
to calculate discounts yourself and enter 
them as credits or it should calculate dis- 
counts for you. If you obtain a package 
that calculates discounts, you must be 
able to specify the discount rate and to 
define, in days, the period following ini- 
tial billing during which the customer is 
eligible for a discount. Most systems that 
allow discounts use the gross method 
when they link to the general ledger. 
Briefly, the gross method uses a ledger 
account called "discounts taken" to ac- 
cumulate discounts for management 
purposes. Some businesses, however, 
prefer to accumulate discounts forfeited 
instead of discounts taken. This latter 
approach is called the net method. If you 
use the net method you may have diffi- 
culty- unless your software can be 
properly modified. 

Credit Limits. Do you maintain credit 
limits for individual customers? If so, 

(Continued on page 75) 
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PERFORMANCE ISSUES 
FINDING a system that meets your 
specific accounting needs is chal- 
lenging. Finding one that meets 

these needs but . operates slowly or clum- 
sily can end up frustrating your best ef- 
forts to use it. Here are a few general 
characteristics that can make a huge dif- 
ference in how well a system actually 
performs. 

Sorting and Indexing. The better sys- 
tems do not make you wait for lengthy 
sorts. Using a technique called indexing, 
proper sequencing of the data is quickly 
updated every time new information is 

entered into the system or old informa- 

tion is altered. If the indexing is well im- 
plemented, the operator should not even 
be aware that an update is occurring. 

Data Entry. It's important that the en- 
try of data be easy for the operator and 
that there be no obstacles to correcting 
typographical and other errors. The only 
way to assess this aspect of a system is to 
try it. If the data entry system is good, 
you should be able to learn to enter data 
easily within half an hour. 

Recovery from System Failures. The 
accompanying article identifies several 
procedures that are prone to problems 
when the system fails during their opera- 

tion. In general, steps that process batch- 
es of data must be able to be restarted 
without complication if they fail to com- 
plete for whatever reason. Examples of 
these kinds of operations are posting a 
batch of general ledger journal entries, 
generating purchase orders for back-or- 
dered items, or calculating gross pay and 
withholdings for payroll. 

Interface to Word Processors and 
Spreadsheets. Some systems have the 
ability to send reports of fragments of 
them to word processor and spreadsheet 
programs for any special formatting, pre- 
sentations, or analysis you may require.0 

HELP AND PREPARATION 
MOST prospective users need 

knowledgeable consultants to 
help them select and install ac- 

counting systems and to provide them 
with training and ongoing support. Even 
an accountant or a computer consultant 
should probably seek the advice of an- 
other expert when automating, just as a 
wise lawyer hires another attorney to 
represent him or her in court. The cost of 
hiring a consultant to analyze the 
changes required -and to program the 
necessary alterations -can be substan- 
tial, however, especially if the expert is 
not completely familiar with the idiosyn- 
crasies of the system to be modified. Cer- 
tainly, a novice will find computerized 
accounting too involved to just go out 
and buy a package mail order or from a 
computer store, no matter how attrac- 
tively the advertising represents it. 

Of course, choosing a consultant is a 
major task in itself. A good consultant 
should have a substantial and verifiable 
track record in both accounting and 
computers, not just a few months selling 
canned software packages in a computer 
store. In addition, a consultant should be 
able to talk intelligently to the new user 
in understandable terms. If a prospective 
consultant sounds like an accounting 
textbook or a computer manual, look 
elsewhere. Remember, also, that if you 
find your expert's manner threatening or 
obnoxious, you and the people in your 
company will be unlikely to communi- 
cate with him or her easily and the re- 
sults are not likely to be very satisfying. 

Preparing Your Firm for 
Automation 

The first step in the process of com- 

puterizing your firm's financial account- 
ing is assessing its needs and assigning 
your priorities. You should prepare 
yourself so that when you sit down with 
the consultant you don't waste time. 
You should write the information down 
into a coherent report accompanied by 
supporting documents. Although the 
consultant is also likely to prepare a re- 
port, your homework can get things off 
to a quicker start. 

The second step is to identify every 
member of your firm who is likely to be 
affected and decide how they can best 
participate in the process. 

The next step is to budget sufficient 
time for you and your staff to discuss the 
relevant issues and to work with the con- 
sultant. Make sure also that enough time 
will be available for everyone who needs 
to participate in the steps of the installa- 
tion process, including familiarization, 
training, data conversion, and testing. 
Many installations are unwittingly sabo- 
taged by users who did not anticipate the 
time requirements of automating. 

Next, you will need to gather informa- 
tion about your business for each ac- 
counting module you want to automate. 
When looking at the special problems of 
any particular area, you and your con- 
sultant will have to decide (1) how much 
data you will need to store online, (2) 
how the various modules should be inte- 
grated, and (3) whether you will need to 
have more than one workstation operat- 
ing at once. 

How Much Data Storage 
Knowing the amount of data you will 

need to store online will help a knowl- 
edgeable consultant determine how 

much disk capacity you will require. 
Usually, even for small businesses, at 
least a 10M -byte hard disk is necessary if 
you are going to be computerizing sever- 
al areas. If you'll need much more stor- 
age, you should consider an efficient 
method of data backup, such as stream- 
ing tape, rather than floppy disks. 

To get a handle on storage require- 
ments answer the following questions. 

For General Ledger: How many ac- 
counts are there on your chart? How 
many journal entries do you have to 
make to the general ledger per account- 
ing period? How long would you like to 
retain all the detail of the journal entries 
after closing out the accounting period 
for which they were entered? Will your 
financial reports require the online stor- 
age of historical data, and for how far 
back? How many recurring journal en- 
tries do you have per accounting period? 

For Accounts Receivable: How many 
invoices do you send out per month? 
How many customers do you have? How 
many finance charges and discounts do 
you record per month? If you are auto- 
mating point -of -sale or order -entry, how 
many sales or orders do you process per 
month? What is the average number of 
payments each customer takes to pay off 
a bill? Are you keeping long -term his- 
torical data on each customer? 

For Accounts Payable: How many 
vendors do you expect to have? How 
many invoices do you process per 
month? What is the average number of 
payments you make per invoice? 

For Payroll: How many employees 
work for your business for any time at all 
during the course of a year? How many 

(Continued on page 76) 
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INK JET 
PRINTERS 

Speedy, quiet alternatives to impact printers 

BY ROGER SNYDER 

pRINTERS slow down microcom- 
puters because they generally rely 
on electro- mechanical impact. It 

simply takes more time to move a lever 
or fire a coil than it does to switch a gate, 
so mechanical systems are thousands of 
times slower than the computers that 
run them. When printing systems oper- 
ate with more direct electronics, they are 
quicker. 

One candidate for high -speed output 
is the ink jet printer. Ink jets have the po- 
tential for printing text at the rate of an 
office copier or perhaps a duplicator. To- 
day, prototype ink jet printers produce 
high -resolution graphics at speeds mea- 
sured in full -page column inches per sec- 
ond instead of characters per second 
(cps). Before long, draft -quality speeds 
might reach 300 to 600 cps and letter - 
quality printers will accelerate 
proportionately. 

What Today's Ink Jet Offers 
Current production ink jet printing 

rates begin at approximately 20 cps for 
color and run up to 150 cps for black and 
white, about the range for low -cost im- 
pact printers. 

Their prices are also comparable with 
their impact counterparts, though ink 
jets, especially color models, listed for 
thousands more only 18 months ago. 

But ink jet printers offer other advan- 
tages over impact printers. Because they 
don't depend on impact, ink jet printers 
are quieter and mechanically simpler 
than daisy wheel and electro- mechanical 
dot matrix printers. They also can pro- 
duce extremely fine dots (have high reso- 
lution), and are dot addressable (permit 
complex graphics). 

Ink Jet Basics 
If you have used a child's squirt gun, 

you have seen the fundamentals of ink 
jet. In a printer, however, the fluid 
stream must be precisely controlled and 
the drops must be of uniform size and 

shape. Moreover, if multiple jets are fir- 
ing simultaneously, all drops must form 
at the same time, at the same distance 
from the orifice, and with the same drive 
energy. Otherwise, drop placement is in- 
exact and image quality suffers. 

An ink jet system includes an ink res- 
ervoir, a driver to form the drops under 
controlled conditions, an orifice for re- 
leasing the stream of drops, and either of 
two mechanisms to control the position 
of the drops: One method deflects the 
wide horizontal array of drops like the 
beam deflection system in a CRT. The 
other method moves the entire print 
head across the paper in the usual 
fashion. 

Before ink is ejected onto the paper, 
tiny droplets must be formed from the 
mass of ink in the reservoir. Two meth- 
ods are common: thermal shock and me- 
chanical vibration. Thermal techniques 
form the drops either within the ink res- 
ervoir or within the capillary tube, just 
behind the jet opening. Fast -acting, thin 
film resistors are heated to vaporize a 
small spot of ink. This sudden increase in 
fluid pressure (vapor pressure) explodes 
a chunk of ink, forcing it out of the open- 
ing. This glob forms into a sphere before 
it strikes the paper. 

Mechanical vibrations from piezo- 
crystals are used to create shock waves. 
Vibrations occur when a change in elec- 
trical potential across the crystal causes 
a dimensional change in one plane. Since 
the crystal is tightly connected to the as- 
sembly, the driver mechanism shakes 
with each change in the crystal's dimen- 
sion. This shock wave is minute, but it is 

effective. It is a little like tapping the side 
of a water barrel with a hammer, creat- 
ing ripples in the fluid. A free -running 
crystal oscillator produces continuous, 
multiple streams of ink. In drop- on -de- 

Roger Snyder is an electronic designer 
who was influential in the development of 
ink jet subsystems. 

mand systems, single drops are ejected 
as needed. 

In continuous stream systems, unused 
drops are electronically deflected into an 
ink -recirculating system. Since the driv- 
er frequency is generally higher than in 
drop -on- demand systems, a high per- 
centage of drops is unused during low - 
density printing. 

High -resolution ink jet systems re- 
quire complex control over drop dynam- 
ics to overcome unique, aerodynamic 
problems the process can introduce. For 
instance, one drop following closely be- 
hind another is "drafted" by the first. 
The follower is similar to a race car, rid- 
ing close behind a leader, using less ener- 
gy as it is pulled along as the lead car 
breaks the air barrier. 

With ink jets being driven with identi- 
cal energy, the second drop, using less 
energy, rapidly catches the lead drop. 
This means the original spacing is re- 
duced by the time the drops reach the 
paper. They may even collide in mid -air. 

Such a collision is undesirable. First, it 
reduces resolution because the drops are 
twice as big as intended. Second, the col- 
lision may alter the drop's direction and 
make it wobble, distorting the shape of 
the ink spot. 

Four Inks Equal Many Colors 
Color ink jet printers add another 

complexity, a system similar to photo- 
graphic color mixing. 

Three subtractive colors (yellow, 
cyan, and magenta) are combined with 
black and three additional hues formed 
by mixing yellow with cyan (green), yel- 
low with magenta (red) and cyan with 
magenta (blue). 

Additional colors are available by fur- 
ther intermixing these seven colored 
dots. Thus, a red dot is created by over- 
printing a yellow dot with a magenta dot 
(or vice versa) or orange is created by in- 
terspersing yellow dots between the red 
dots. The proximity of the red and yel- 
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Ink Jet Printers 

low dots causes the eye to see orange (red 
+ yellow). With more complex inter- 
mixing, a rich palette is possible. The ad- 
dition of black dots darkens the apparent 
hue. Open spaces on white stock lightens 
it. Thus, a color ink jet can produce half- 
tones by varying dot density and draw 
from a very large color palette. 

Canon's PJ -1080A 
Color Ink Jet Printer 

Canon's PJ -1080A Color Ink Jet 
Printer is a bidirectional, drop- on -de- 
mand system using the subtractive pri- 
mary system, along with black, to pro- 
duce the seven basic colors. 

Print rates for the PJ -1080A vary ac- 
cording to the type of printing. For ex- 
ample, it prints in draft quality at 37 cps 
with any single color. Using bold print 
drops the rate to 16 cps, about the speed 
of some daisy wheels. 

The difference in print speed occurs 
because the print head has only four noz- 
zles. These are uniformly spaced in a sin- 
gle horizontal row: yellow, magenta, 
cyan, black. Since the full range of colors 
requires mixing, dots must be placed on 
top of each other to produce red, blue, or 
green. If, for instance, a green dot is 
needed, the printer must place a yellow 
drop and a cyan drop in precisely the 
same spot on the paper. 

Because the magenta nozzle is be- 
tween the yellow and cyan, the sequence 
for printing green is different for each di- 
rection. If the print head moves left to 
right, the cyan nozzle reaches the de- 
sired position first, followed by magenta 
and then yellow. Printing right to left, 
the situation reverses. Thus, the printer 
must know which direction it is travers- 
ing and the color makeup of the dot it is 
creating. 

The Canon PJ -1080A has enough 
flexibility and versatility to satisfy al- 

The unique print- head /ink- 
bladder design of HP's Think jet. 

Xerox 1770's multiheadl design 
reproduces sharp color images. 

most any user requirement. It incorpo- 
rates several DIP switches to provide the 
following: black characters on white pa- 
per or white characters on black back- 
ground; auto line feed; f" skip over pa- 
per perforations; and characters for 
U.S., British, French, German, Japa- 
nese, Danish, Italian, and Swedish print- 
ing requirements. 

In addition, there are three print 
modes. Normal print mode incorporates 
96 alphanumerics and symbols, plus 64 
"peculiar" characters in a matrix 5h X 
7v. DIP switches assign 28 characters to 
the languages as required. In this mode, 
each character on any line can be desig- 

nated as an enlarged character (10h X 
7v matrix) or assigned a color. 

Image print mode can be controlled to 
the individual byte, with 560 bytes avail- 
able for each jet nozzle. 

In color mode each dot can be as- 
signed a color, with 80 bytes by 2 lines 
available for each nozzle. 

The PJ -1080 prints cut sheet, roll pa- 
per (removable cutter built -in) and over- 
head projection film. 

Canon,has built -in self test and main- 
tenance procedures. At "power on," the 
print head seeks home position and each 
nozzle is fired 128 times into a waste sys- 
tem. If the unit remains "on" without 
data entry for approximately 3 to 5 min- 
utes, the system is purged by 33 firings 
from each nozzle. A manually operated 
waste pump cleans out paper dust and 
helps remove potential obstructions, 
such as air bubbles. 

Printer timing is adjusted by compar- 
ing main clock timing with photo -opti- 
cal readings of a series of fine slits and 
large slots in a bar across the carriage 
width. The fine slits indicate character 
position, while the larger slots indicate 
column position. And because the PJ- 
1080A does not guide the free -flying 
drops, they have an angular trajectory. 
Since the PJ -100A is bidirectional, the 
trajectory is different for each print head 
pass. Delay timing adjustments are pro- 
vided to ensure proper vertical dot align- 
ment under these conditions. Other ad- 
justments compensate for such variables 
as differences in replacement parts. 

The PJ -1080A has a 2.63 kHz driver 
clock rate, which enables it to fire a max- 
imum of 2630 drops /second, each dot 
having a diameter of 250 to 300 microns 
(0.010" ). This size allows the Canon to 
print 640 dots across a page. The PJ- 
1080A is rated with a mean of 
30,000,000 characters before failure. 

The Xerox drop -on- demand ink jet is similar 
in operation to an oil can. Ink is pulsed out 

by a transducer electrically energized. 
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Each of the Xerox 1700's four print heads 
has four nozzles, for the three colors and black, 

to provide high resolution. 
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Apple has announced a new software 
package that includes drivers for the 
Canon PJ- 1080A. Called Lisa 7/7, it 
combines seven office business functions 
into an integrated package. Using 
Lisawrite, Lisadraw, and Lisagraph, PJ- 
1080A users can integrate an exception- 
al variety of color drawings and text with 
built -in cut -and -paste techniques. 

The Hewlett- Packard Thinkjet 
HP makes three Thinkjet models. All 

are about the size of a 500 -sheet ream of 
typing paper (11.5" X 8.1" X 3.5 ") and 
all weigh between 5.5 and 7.5 lb, depend- 
ing on the interface. Each prints 150 cps 
in bidirectional, logic- seeking fashion in 
a large variety of built -in text and graph- 
ics fonts. 

Thinkjets are impressive on several 
counts: First, they list for only $495.00. 
Second, they are quiet ( < 50 dB). Third, 
all models have simple, user -replaceable 
print heads that cost about as much as a 
printer ribbon ($7.50). With a print head 
producing about 500 sheets of text with- 
out changes in print quality, the price is 

excellent. Printer life is rated for 100,000 
pages, the equivalent of 200 print heads. 
Finally, model 2225B is battery operat- 
ed. HP claims about 200 pages of print- 
ing per battery charge. (See COMPUTERS 
& ELECTRONICS, August 1984, for more 
on the HP Thinkjet printer.) 

The Xerox 1770 Color 
Ink Jet Printer 

The current Xerox entry in this field is 
the model 1770 Color Ink Jet Printer, 
built for Xerox by Sharp and also mar- 
keted as the Diablo C -150. 

The Xerox 1770 shares some features 
with the Canon PJ- 1080A. For instance, 
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3. AFTER EJECTION OF AN INK DROPLET. 
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BACK BY THE SURFACE TENSION. 

The Canon PJ -1080A has a single 
nozzle for each color. 

both use the same four ink colors and 
end up with seven solid colors. Both 
printers also use replaceable ink car- 
tridges. However, while Canon uses a 
single cartridge for cyan, yellow and ma- 
genta, plus a second cartridge for black, 
Xerox uses four separate cartridges. A 
major difference between the Xerox and 
Canon printers lies in the print heads. 
Xerox uses four nozzles for each color, 
giving the 1770 a total of sixteen nozzles. 
The nozzle orifices are also different. 
Canon uses larger orifices and a higher 

print rate to attain greater throughput, 
at less resolution. This exchange is simi- 
lar to the one between quick draft- quali- 
ty impact dot matrix printers and slower 
letter -quality daisy wheels. 

The difference in image quality is ob- 
vious. In fact, the Xerox image is sharp 
enough that most people probably re- 
quire a five -power eye piece to detect the 
dot pattern in the 1770 images. At first 
glance, it is difficult to distinguish the 
ink jet alphanumeric /symbol output 
from a normal letter- quality machine. 

Quality doesn't come without cost, 
however. The multiple nozzle system 
must be carefully maintained to prevent 
ink clogging and ultimate print head de- 
struction. The printer is difficult and 
messy to install. In addition to the four 
ink cartridges, you must fill a reservoir 
with print head maintenance fluid and 
clean the print head regularly. The print- 
er comes with a confusing array of bot- 
tles, syringes, and liquids for preparation 
and maintenance. Average print speed is 

about 10 cps. Indeed, Tektronix markets 
its own version of the Sharp mechanism, 
but calls the device a "copier" instead of 
a printer, because it is designed to copy 
computer screen graphics. The printer 
does not perform well as a text printer. 

According to Ann Lutz, Xerox Print- 
ing Systems analyst, "the 1770 can pro- 
duce up to 1000 shades. This, of course, 
depends largely on the limits of the host 
computer, but the capability is there." 
She added, "the printer can also handle 
halftones, with five levels of gray ... " 

The 1770 also has the ability to mix al- 
phanumeric and graphics on the same 
line, with a resolution of 120 dots /inch 
(1024 X 1024 per page). Canon's does 
640 dots /line. In its second printing 

Ink droplets are forced from printer nozzles 
in elongated spurts that form spheres before striking paper. 
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Space shuttle drawing shows graphics 
capability of Thinkjet printer. 
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Lisa 7/7 software and Canon PJ -1080A team 
up for color graph demonstration. 

mode (bit- mapped color) the 1770 can 
translate any screen image into hard 
copy. 

Ginger Finnegan, Xerox Product 
Marketing specialist, says, "the 1770 has 
a wide variety of support. It can operate 
from Lotus 1 -2 -3, Colorware, IMSI and 
Infographics packages, just for a start. 
We have demonstrated it using an IBM 
PC, PC compatibles, a Xerox 16/8 and 
an 820 II." 

Colorware offers a package including 
software and a color board for the 820 II. 
With this package the user can merge 
text, design structured graphics and cre- 
ate free -form screen images. 

With the Infographics business pack- 
age the user picks color palettes using 
150 decision rules, and the software 
automatically designs the output. The 
graphics never appear on the screen. Fu- 
ture Infographics packages are expected 
to add more user options in image 
creation. 

The 1770 can lay down these versatile 

images on plain, clay- coated, or fanfold 
paper and on transparencies. The stock 
can be either cut sheet or a 10" wide roll 
of paper. 

The 1770 is priced at $1250.00, offers 
an expected life of 10,000 hours (five 
years) and has a mean time to repair of 
30 minutes. 

Ink Jets of the Future 
The ink jet printers discussed in this 

article are only the beginning. The next 
five years will show dramatic 
improvements -not only in speed. 
Printer driver software will be greatly 
improved and available for a wider range 
of printers, for one thing. While almost 
any software package will drive just 
about any standard printer, most color 
printers currently have only narrow 
support. 

For example, it is currently possible to 
print a full page of (8.5" X 11 ") b &w 
graphics in a couple of seconds. When a 
print head such as the HP is combined 

with other existing technologies, fast 
high -resolution ink jet printers will ar- 
rive at prices within the reach of most 
computer consumers. 

Combining other printing methods 
with ink jet principles should yield other 
improvements. One method would in- 
crease driver frequency. With a decrease 
in drop size, a drop -on- demand system 
at high frequencies would simulate a 
continuous stream system. 

If the number of continuously firing 
streams were increased dramatically, it 
would be possible to increase the number 
of available drops by orders of magni- 
tude over the present rates. Since many 
more drops would be formed than could 
be used at once, each jet stream could 
provide area coverage. As a result, fast 
high -resolution printing would be possi- 
ble. The decrease in drop size would pro- 
duce high resolution, and the increase in 
drop formation rate, accompanied by an 
increase in available jets, would increase 
the effective throughput rate. O 

A colorful bar chart drawn by the 
Xerox 1770 ink jet printer. 
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Inside view of the Xerox 1770 showing four 
color ink reservoirs atop the print head. 
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GUEST COLUMN 

THE HOW-TO -CHOOSE-A- 
COMPUTER- BOOK BOOK 
BY RUSSEL GRIFFIN & VICTOR MILLER 

WE know it's hard to know 
where to start when you're 
buying that first computer. 

There are so many, you need a book to 
help you pick one. But if you check out 
the bookstore window, there are so 
many books to help you select a comput- 
er, you need a computer to pick which 
book! Big, small, thin, short, tall, and ev- 
ery color, it's a real jungle, and it's no 
snap deciding which one's right for you. 

And that's where we come in, to help 
you over the rough spots to that proud 
moment when you walk out of the book- 
store ready to face the world with your 
brand new how -to- buy -a- computer book 
under your arm. So take a deep breath 
and relax. Buying a book's like riding a 
bicycle -first time's the hardest. All you 
do is follow our Ten Simple Steps. 

Dressing the Part. The most impor- 
tant thing is to dress comfortably. We're 
not here to tell you what -you know 

what feels good and says you're you. But 
do wear running shoes or comfortable 
laced Oxfords with real support-you 
could be standing at the computer - 
book shelf for a good long time! And if 
you're lucky enough to have a job or pro - 
fession, jot it down on a 3 X 5 card and 
slip it in your shirt pocket before you 
leave home. We'll tell you why later! 

Being There. Walk right on in. It's 
that simple. Chances are you'll find 
yourself in the middle of the computer 
books. Roughly 93% of all books pub- 
lished these days are about computers or 
by Peter McWilliams or both. But if you 
find yourself drowning in a broth of 
cookbooks, don't panic. Ask a clerk. 

Next, assume a natural stance, hands 

Russell Griffin is a university professor 
and also writes science fiction. Victor 
Miller, a screen writer and novelist, wrote 
the horror film Friday the 13th. 

in your pockets or outside them with 
your thumbs along your seams, and pick 
a shelf -the top one or the next down is 

best if you don't want a crick in the old 
neck. And look. Enough to make your 
head spin, isn't it? But don't lose heart. 
We're right behind you. 

Now a lot of people in the field say the 
next step is to divide them all into two 
piles -books by Peter McWilliams and 
books by people who wish they were Pe- 
ter McWilliams. But frankly, we don't 
see the point. Aside from the neat white 
covers on Pete's pile, they're both the 
same and you're no closer to knowing 
which book is for you. That's why we 
prefer our own next step: 

Scoping the Spine. Before you've even 
touched a book, you can start narrowing 
the field. Those things facing you are 
called "spines," and you've probably no- 
ticed already that they're different from 
each other. Some books have straight 
glue binding, and some are spiral bound 
in shiny plastic or spiffy wire. 

Which is right for you? A glue -bound 
book's likely to flip shut instead of lying 
conveniently flat next to that computer 
it's going to help you buy, but it'll only 
collect half the dust of an open spiral job 
after the first month or two. On the other 
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hand, you can yank the wire out of a 
metal binding for emergency rewiring or 
lunchtime flossing. 

Finding Your Niche. Take a look at 
the titles on those spines (remember, 
they're backwards from the ones on the 
backs of your videotapes, so you've got 
to tip your head to the right)- Micro- 
computers for the Legal Profession, Mi- 
crocomputers for the Medical Profession, 
Microcomputers for the Executive Profes- 
sion, Microcomputers for the Oldest 
Profession. 

Now, remember that 3 X 5 card you 
jotted your job on back home? Well, this 
is where that advanced planning pays 
off. Take it out and compare it with what 
you see (or, if you picked the right kind 
of comfortable shirt, you can read it 
right through your pocket without tak- 
ing it out at all). Does it match any of the 
titles? If so, the how -to- buy -a- computer 
book you need is an arm's length away, 
and you can skip straight to the end of 
this article. If it doesn't, go to the next 
paragraph. 

Hefting the Book. This is the "hands - 
on" part. With fingers extended and to- 
gether, reach out with either hand - 
whichever is your favorite -and grasp 
firmly any of the books with the binding 
that's right for you. Heft it, get the 
"feel." Does it feel important? Weighty? 
Helpful? If it dosen't, slap it back and try 
again. 

Getting the Copyright Right. Okay, 
fine, now, so turn the book unit around 
so that the writing is right side up and to- 
ward you -the opposite of how you load 
a disk -and with one hand under the 
spine of the book, grasp the cover firmly 
with the other and leaf through till you 
find the copyright date. This is crucial. 
After years of study and heartbreak, 
we've found that anything copyrighted 
before 1985 is, well, just plain "out of 
date." You don't want something that's 
already "obsolete." You want "state of 
the art" or nothing. Luckily, 89% of 
what's on that shelf was probably writ- 
ten last month. 

Making Sure It's User -Friendly. 
There's nothing worse than getting 
home and finding out you've got a book 
that makes you feel like you tracked in 
something on the bottom of your shoe. 
One way to avoid that is to check for 
graphics. We've found a picture can be 
worth a thousand words, so any comput- 
er book without lots of pictures isn't 
worth talking about. 

And not just pictures. You want fun- 
ny pictures. Face it -you don't want 
some computer nerd ordering you 
around, you want someone neat, with a 
sense of humor who isn't afraid to Poke 

A Little Fun or take on computer -dom's 
Sacred Cows if it's going to put you at 
your ease. 

One of our all -time favorites is this 
cartoon we saw of sixteen little girls 
named Kay, with one guy saying to the 
other "When I said 'K', that wasn't the 
kind I meant!" Great stuff, right? 

Some of the best graphics are steel 
engravings from old books of, say, 
Acteon being torn apart by Diana's 
hounds, with a speech balloon that says, 
"When I said 'byte,' that wasn't the kind 
I meant!" 

You might also run across graphics 
that look like steel engravings but are ac- 
tually "collages " -pictures made by 
pasting together weird stuff cut out of 
etchings and parts catalogues. These can 
be real riots, like the example we've in- 
cluded in Figure I. 

Getting to Know Your Author. Now's 
the big moment -time to take a look at 
the printed page and even read a sen- 
tence or two. What's the guy sound like? 
(You'll notice it's almost always a guy.) 
Does he know his stuff? Is he full of tid- 
bits of the real inside computer dope like 
knowing where they hid the off switch 
on this year's models? 

Maybe he's somebody who's been 
around since "computer" meant a ten - 
ton Univac with 4500 tubes. Sure, at first 
he's like having an uncle in the computer 
business, but sooner or later he'll turn 
into "Uncle Know -It -All" and get over- 
bearing and "technical" on you. 

Personally, we prefer an author more 
like you and me, somebody who's only a 
week or two ahead and won't try to put 
on airs. Look for tip -offs like "Till last 
week, the nearest I'd even been to a com- 
puter was the one that sent me my K- 
Mart statement every month." After all, 
you don't just want an author who re- 
spects you as a person, you want one 
who has to. 

Buzzwords. A lot of people think 
there's too much jargon in the computer 
world, but frankly, we don't think 
there's enough. Buzzwords are part of 
the magic of computing. What's the 
point if you can't dazzle your friends? 
When we first got into computers, we 
asked the used -car salesman how many 
"K" that Ambassador was going to set 
us back, and boy, was he confused! 

Anyway, you want something with 
lots of them. Look for things like "ergo- 
nomics," or "footprint," "windowing," 
"software integration," or "transpar- 
ent" to make sure you're getting your 
money's worth. 

But watch out if you happen to come 
across "Numatrons," "core memories" 
or "nixie tubes." Same for chapter titles. 

Cute ones are fine-can't have too many 
of things like "Bits, Bytes, and Bottoms 
Up." But if you see anything like 
"Punch Cards or Magnetic Tape -The 
Eternal Question," "Keeping Memory 
Cool -A Good Fan Can Save Your 
Tubes," "Neon Indicators- Better Safe 
Than Sorry," or "The TI -99: A Sensible 
Low -Cost Alternative," you may not 
have been holding up your end when you 
were supposed to be checking that copy- 
right page. Better flip back and reboot! 

Facing the Music. So, okay, by now 
the manager is beginning to stare, but 
hang on, we're almost home. Close the 
book (that'll make the manager relax a 
little) and check the front and the back 
for a bunch of numbers preceded by 
something that looks like this: "S." 
That's the price. 

If the cost is way below the price range 
of the actual computer you're interested 
in, then you've probably picked the 
wrong book. This is no time to cut cor- 
ners or be satisfied with "just getting 
by." You want something that, if you 
don't wind up getting that computer, 
will at least give you the sense of well -be- 
ing that comes from making a substan- 
tial investment. 

So, hey, okay, last "but not least," let's 
review: 

ARE YOU DRESSED FOR 
DECIDING? 

ARE YOU AT THE BOOKSTORE? 
IS THE BACKSIDE FOR YOU? 
DO YOU HAVE THE RIGHT JOB? 
IS IT FRESH? 
IS IT HEAVY ENOUGH? 
DOES IT HAVE PLENTY OF 

PICTURES? 
WOULD YOU INVITE THE AU- 

THOR HOME TO DINNER? 
DOES IT HAVE ENOUGH 

BUZZWORDS? 
DOES IT COST ENOUGH 
For each "yes," score 10 points, for 

each "no" score 5, and for each "not 
sure," score 15. If you score over 100, 
you've got a book that's not afraid to ask 
the hard questions like whether or not 
you need a computer, and can be count- 
ed on to come up with hard answers like 
yes. If you score at least 50, you're proba- 
bly still all right. Turn around and head 
for the cash register; the clerk will talk 
you through the paying part. 

We've held up our end and given you 
all the help you need, so if you don't 
wind up with a really good book, you've 
got nobody to blame but yourself! Next 
time we'll tell you how to pick which 
computer magazine to subscribe to, 
cause it's dizzying array out there, a 
real jungle. Meantime HAPPY 
PRECOMPUTING! 
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Accounting Software 
(Continued from page 66) 

look for software that allows you to set 
limits for each customer but allows you 
to override the limit if you so desire. 

Professional Billing. If you sell ser- 
vices rather than products, many of the 
systems on the market will be inade- 
quate, especially if you want the system 
to print invoices. Most systems rigidly 
insist on structuring billing items in 
terms of quantity sold and price, rather 
than time spent and rate. In such cases 
your invoices will look embarrassingly 
inappropriate. 

Billing for medical services presents 
special complications because of the 
need to handle insurance billing and re- 
imbursements. Generic accounting sys- 
tems do not come close to addressing 
these problems. If your organization 
proffers medical services, you'll need 
specialized billing software. 

Interface to Other Modules. Accounts 
receivable functions are often integrated 
with other functions, notably order -en- 
try, point -of -sale, and inventory. Point - 
of -sale systems, for instance, record a 
sale with the computer acting as a smart 
cash register. A receipt is printed, entries 

are made to accounts receivable (if the 
purchase is on credit), and inventory is 
relieved. 

Order -entry systems allow sales or- 
ders to be entered. They usually print in- 
voices and packing slips for items that 
have been ordered and are in inventory. 
Some even automatically create pur- 
chase orders to suppliers of ordered 
items that are not in inventory, functions 
that are useful to companies that special- 
ize in mail and telephone orders. 

Be cautious when purchasing off-the- 
shelf order -entry software. Your busi- 
ness may process and prioritize orders in 
a unique way. Some companies prefer 
not to ship until all items on the order 
are in inventory, while some would rath- 
er partially fill orders, then fill the back 
orders when the remaining items are in 
stock. Some prioritize on a first -ordered 
first -served basis, while others assign 
priority levels to individual customers or 
individual orders. 

Interface to General Ledger. Integrat- 
ed accounting packages generally inter- 
face accounts receivable to the general 
ledger by posting journal entries that re- 
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Inventory 
Many integrated financial accounting 

software systems have an inventory 
module. It's vital to understand that 
these systems are usually designed for 
retail inventory, and are thus not gener- 
ally suitable for use in wholesale and 
manufacturing businesses. If your inven- 
tory system is not precisely matched to 
your method of doing business, you may 
soon wish you had never automated. 

Retail Inventory. Retail inventory 
tends to lend itself to general solutions, 
because each item of merchandise in a 
retail operation has a precise cost to the 
retailer and a retail price. You should be 
able to maintain back orders and define 
reorder points for each item. Some sys- 
tems automatically create purchase or- 

ders for back -ordered items. 
Some retail businesses need to track 

every item in their stores, while some sell 
items largely in bulk. For example, a 
store that sells washing machines must 
track every item, while a hardware store 
need not track every nail sold. 

Wholesale Inventory. Wholesale in- 
ventory systems must handle far more 
complex discount structures, schedul- 
ing, and ordering functions than do re- 
tail systems. For example, retailers tend 
to sell from stock, while wholesalers usu- 
ally backorder. You probably need soft- 
ware that can handle pricing and dis- 
count levels that differ among customers 
and among products. 

Manufacturing Inventory. Manufac- 
turing inventory is even more complex 
because inventory must be separated 
into finished goods, work in progress, 
and raw materials, and labor must be fig- 
ured into the cost of goods produced. 
These and other complications make it 
very difficult for a canned system to han- 
dle manufacturing inventory. Custom 
software development is almost always 
required. 

Inventory Evaluation. Most firms as- 
sign value to finished goods by such 
standard methods as FIFO (first -in, 
first -out), LIFO (last -in, first -out) or av- 
erage. Your firm, however, may well 
have special requirements, which means 
custom software, particularly if you reg- 
ularly revalue inventory to account for 
shrinkage or shelf life. 

Payroll 
Payroll is a controversial area. Some 

financial accounting experts insist that 
most small and medium -size businesses 

would be best off submitting their pay- 
rolls to banks or service bureaus for 
batch processing. The big problem is pe- 
riodic changes in tax rates and related 
government regulations. 

However, many businesses prefer to 
keep their payroll information private, 
and they may also want tight, automatic 
interfaces between payroll and general 
ledger, which the batch services cannot 
provide. They should make sure, howev- 
er, that any software they buy will be 
supportable when the inevitable changes 
occur. 

Virtually all payroll systems compute 
gross pay, government tax withholdings, 
and common types of employee deduc- 
tions for a variety of standard pay peri- 
ods. Most will also print checks, which 
may be more trouble than it's worth for 
smaller firms. In addition, information 
required for reporting to government 
agencies is accumulated and consoli- 
dated. Make sure your system handles 
state and local tax requirements and any 
special deductions you require. 

The Payoff 
Automating your accounting is a ma- 

jor project. There is very little glamour 
here, only hard and unrelenting work. 
However, if you are careful and realistic, 
computerizing can more than pay for it- 
self in the long run. 

The right system will save time, effort, 
and money in keeping the books, and it 
will help you to exercise greater and 
more timely control over every aspect of 
your business. In the long run, it will al- 
low you to focus more of your attention 
on the more rewarding and creative as- 
pects of your business. O 

Help and Preparation 
(Continued from page 67) 

pay periods do you have per year? What 
is the maximum number of time card en- 
tries you make per period? 

For Inventory: How many items do 
you have in your inventory? How is your 
inventory accounted for? Using LIFO 
and FIFO, for example, requires that de- 
tailed information on each individual in- 
ventory lot be maintained until sold, 
while other methods may allow consoli- 
dation to conserve space. 

Integrating Different Modules 
The "ideal" accounting system inte- 

grates all modules, so that any transac- 
tion occurring in one module will affect 

all other relevant ones. Unfortunately, 
this arrangement can be a headache as 
well, especially if the update of all mod- 
ules is simultaneous. You may find it 
hard to back out of an erroneous entry. 
Make sure that those modules that need 
integration have it and those that don't 
need it can be operated independently. 

Multiple Workstations 
Lastly, you will have to decide wheth- 

er you will need more than one 
workstation in operation on the system 
simultaneously. This decision is particu- 
larly critical for point -of -sale or order - 
entry systems where many operators 

may be accessing and updating the same 
data concurrently. There are special 
technical problems that arise when si- 
multaneous access to the same account- 
ing data is required. If you will ever need 
such access, you will have to purchase an 
accounting package designed to operate 
properly in a multi -user system. Other- 
wise your financial database could suffer 
serious damage from such multi -user ac- 
cess, as when two people attempt to up- 
date the same data at the same time. If 
you already own a computer, you or 
your consultant should check the speci- 
fications of a multi -user package to be 
sure that it works with your hardware. O 
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Taking Care of Hard Disks 
(Continued from page 54) 

tion to and from the disk surface don't 
actually touch the media as they do in 
floppy drives; rather they ride very close 
to the surface on a cushion of air. The 
clearance between the head and the me- 
dium is typically 12 to 15 micro -inches 
(millionths of an inch) or less. That 
means that even very tiny foreign parti- 
cles inside the air plenum with the plat- 
ters can damage the heads or media. If 
parts of the drive inside the plenum have 
to be repaired or replaced, extreme care 
must be taken to avoid chamber 
contamination. 

Clean rooms generally are rated as class 
10,000, 1000, and 100. The smaller the 
number, the cleaner the room. Class 100 is 
the minimum requirement for working on 
the sealed chamber of a disk drive. 

The filters in a class 100 system remove 
particles as small as 0.3 microns (mil- 
lionths of a meter), or about 12 micro- 
inches. Obviously, opening the bubble 
outside a clean room is sure to bring you 
trouble, including voiding any warranties. 

Typical service costs that include 
opening the bubble run from about $250 
to $450 for a 5M- or 10M -byte drive. 
Figure anywhere from $160 to $310 if 

the problem can be fixed without open- 
ing the drive. For most companies, these 
also represent minimum charges. Some- 
times you'll have to pay the minimum 
even if no overt problem can be isolated. 
Other companies offer a testing -only ser- 
vice, typically under $100. But remem- 
ber that it takes a lot more testing and ef- 
fort to prove that a drive has nothing 
wrong with it than it does to repair one 
with an obvious failure. That's one rea- 
son to make sure that the controller card 
or other external part isn't at fault before 
sending the mechanical mechanism off 
for service. 

Typical industry warranties on repair 
work generally run 30 to 90 days, though 
you may get up to one year on major re- 
pairs such as clean room work, especial- 
ly if the recording media or heads were 
replaced. 

Even though you'll want to get your 
equipment functioning again as quickly 
as possible, avoid the temptation to rush 
it off to repair. Investigate the company 
you'll be working with first. Make sure 
yo i understand probable costs and that 
you know something about their experi- 
ence in the field. 

HARD DISK DISPLAY 
& BACKUP SOFTWARE 

Direct Tree ($50) 
Micro Z Company 
4 Santa Bella Rd. 
,Rolling Hills East, CA 90274 
213 -377 -1640 

Dump /Restore -XT ($130) 
Cogitate Bus. & Mgmt. Serv. 
24000 Telegraph Rd. 
Southfield, MI 48075 
313- 352 -2345 

Fastware TMS 3.0 ($60) 
Thesys Memory Products 
7345 E. Acoma Dr. 
Scottsdale, AZ 85260 
602- 991 -7356 

File Facility 
Utilities I (Retrieve, Compress, 

Expand) $20 
Utilities II (DOS Tree Display, Locate, 

Backup) $20 
IBM Personally Developed Software 
PO Box 3280 
Wallingford, CT 06494 
800 -426 -7279 

Say Key ($150) 
Business -Pro 
PO Box 44075 
Phoenix, AZ 85084 
802 -996 -6547 
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Spending more time 
searching for the 
technology... 
than using it? 
DATA SOURCES 
systematically organizes 
all your DP options! 
You'll cut your search time dramatically, because each two - 
volume edition of DATA SOURCES gives you... 

Comprehensive details on 37,000 software, hardware, 
and data communications products. 
9,000 company profiles for instant access to product and 
equipment manufacturers. 
Four superbly organized indexes to help you locate all 

your options quickly. 
At- a- glance charts for fast, efficient product comparisons. 
Complete, up-to -date information, revised every 90 days 
to insure accuracy. 

JUST CALL (800) 227 -1617 ext. 251 TODAY! 
(In California, call (800) 722 -3543 ext. 251.) 

We'll send your first 2 volume edition on a 30 -DAY APPROVAL 
basis and enter your year's subscription to DATA SOURCES at just 
$170... $60 off the regular cover price...for 4 quarterly editions. 

DATA SOURCES 
Leading the Industry in Information Management 
PQ Box 5845, Cherry Hill, N.J. 08034 T526 
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No matter which computer you titie... 

WE COVE No 
AND THEIR NEEDS. 

Every month CREATIVE COMPUTING 
brings you the information you need to 
expand the functions of your system -any 
system- without any bias. 

CREATIVE COMPUTING goes 
beyond machine specific magazines, provid- 
ing you with a vital exchange of ideas and 
insights from all the world's leading computer 
manufacturers, as well as the technological 
innovators entering the marketplace. 

Whether you're expand- 
ing your system with new 
hardware, software, or 
add -ons, you need all the 
information available -and 
we deliver just that! 

If you're upgrading 
with memory boards, 
CREATIVE COMPUTING 
will help you choose the 
ones that meet your needs 
and. budget! 

When you're using word 
processors, we provide you with 

thorough reviews on software and new inno- 
vations -with hands -on tips you can apply! 

And if you need more information on 
color monitors or printers, you can depend 
on CREATIVE COMPUTING for a complete 
comparison -for all systems! 

No matter which computer you use - 
Apple, IBM, Atari, TRS -80, or any other 

system -we can tell you what's new and 
available for you to expand your system 

-any system! 
Stay in the know and make 

the most out of your computer! 
Enter the CREATIVE COMPUTING 

$$5,000 SWEEPSTAKES! 
Return the entry card 

today and you may win $5,000 in 
software, hardware and periph- 

erals to build your dream system! 
Guarantee the best perfor- 

mance from your system and sub- 
scribe to CREATIVE COMPUTING 

today and save up to 50 %! 
No purchase necessary If card missing, send stamped, 

self- addressed envelope to: CREATIVE COMPUTING, 
One Park Avenue, Room 447, New York, NY 10016 for information 
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NEW PRQIP UCTS 
NEW PRINTER 
POINTER SHEDS 
LIGHT ON 
PAGE PROBLEMS 
Florida Data's newest dot 
matrix printers now come 
with a red light emitting diode 
(LED) attached to the print- 

head. The LED throws a spot 
of light on the page at the bot- 
tom of the next character line 
to be printed. The new feature 
should make it easy to align 
preprinted forms or any paper 
before doing any printing. 
Circle No. 71 on Free Information Card 

2M -BYTE LISA RAM 
BOARD 
The new RamStak single -slot 
memory expansion board 
from AST Research can add 
up to 2M bytes to the Apple 
Lisa. The product uses 256K 
DRAMS and is available as a 
5I2K, 1M, 1.5M, or 2M 
board. AST officials say they 

hope their product will "help 
breathe new life into the 
Lisa," and spark multi -user 
applications and operating 
systems such as Unix and 
Xenix on the Lisa. A 512K 
RamStak is $1395. Expansion 
in 512K increments starts at 
$1000. 
Circle No. 72 on Free Information Card 

SOFTWARE SOURCES 
Keyboard Capture. When you test software, one of the 
most frustrating events is finding a bug and then r ot remember- 
ing the keystroke sequence that caused it. CapBak _'rom Soft- 
ware Research Associates claims to cut down the frw.tration. It 
captures keystrokes and screens so that you can pla., back the 
session to see what actually happened. The program resides in 
memory, recording what happens and then dumping it to disk 
on command. CapBak, claims the company, works :as long as 
DOS internal conventions and assignments are not n-=odified by 
the program being tested. For IBM PC /XT. $500 Address: 
Software Research Assoc.. PO Box 2432, San Francisco, CA 
94126. 

Super Lister. Label Express is the name of :3 printer pro- 
gram from Rolodex Corp. designed to create labels, address en- 
velopes, or print out Rolodex cards. It combines a iimple file 
manager with a print utility so you can sort, search, merge, or 
edit a list of names and select those that you want to print. The 
program, says the company, lets you lay out the labels, cards, 
etc., in any form you want. For the IBM PC /XT and 
compatibles of Apple Ile, two disk drives, 64K RAM. $49.95. 

Circle No. 78 on Free Information Card 

Keyless Disk. It's sometimes inconvenient to use a software 
program that requires a key or system disk in the primary drive, 
especially if your machine has a hard disk. Products from 
Cybex Corp. let users call up Lotus 1 -2 -3 programs without the 
key. The programs are called Key O and Key LAS. To use, you 
load them onto the hard disk with the 1 -2 -3 files, enter Key O or 
Key LAS, and the 1 -2 -3 program starts. There is tic modifica- 
tion to the Lotus files. For the IBM PC /XT and compatibles. 
$19.95. Address: Cybex Corp., PO Box 1067, Huntsville, AL 
35807. 

APPLE COLOR 
PRINTING 

Texprint has an enhanced 
version of their Print -It! 
pushbutton Apple printer in- 
terface. The newest card sup- 
ports full color printing on the 
Apple Scribe and Epson color 
printers, including the mixed 
graphics and text modes of 
Apple's new 80- column Text/ 

Apple Color Adapter Card. 
The unit's self -contained 64K 
ROM automatically decides 
whether to print in black and 
white or color and interprets 
how to handle the graphics or 
text screen image. A new rib- 
bon- saving feature halts the 
ribbon when blank space is 
encountered. $200. 
Circle No. 80 on Free Information Card 

Ilillllllliillllllllilllllllllllllllllllll `° 

ROLL YOUR OWN PC 
AT BOARDS 
Vector Electronic Company 
has a prototype board for the 
IBM PC AT that'll hold up to 

108 16 -pin DIPS. Total board 
surface is 52 sq in. and con- 
nectors are provided for the 
98 -pin AT bus. $30.55. 
Circle No. 73 on Free Information Card 
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NEW PRODUCTS 
IBM PC INTERACTIVE 
VIDEO 
Visage has announced a board 
to turn an IBM PC into an in- 
teractive video development 
station. The V:Link 1500 
comes with a special version 
of MS -DOS and other sup- 
port software for most con- 
sumer grade or industrial vid- 
eo disc players. Interactive 
video systems are being used 
increasingly for training pro- 
grams, point -of -sale demon- 
strations, simulations, and vi- 
sual archives. The V:Link 
1500 supports 80- column text 
(640 X 200 pixels in one col- 
or), or 320 X 200 pixel graph- 
ics in four colors. It can exe- 
cute frame -specific instruc- 
tions by stripping frame num- 
ber digital data from the video 
signal. $1500. 
Circle No. 74 on Free Information Card 
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LOW -PRICED 
LIGHT PEN 
Tech Sketch has introduced a 
light pen color graphics sys- 
tem for the IBM PC and PCjr. 
The accompanying Micro II- 

11' tI I 

lustrator software offers full - 
featured screen drawing capa- 
bilities, with preprogrammed 
features. Tech Sketch officials 
maintain that light pen input 
is more natural and easy to 

use- than a mouse or other 
popular devices. The package 
comes with a lifetime warran- 
ty. Light Pen and software 
$70. 
Circle No. 75 on Free Information Card 

HEATH CAD TRAINING 
AVAILABLE 
AutoCAD is a microcomput- 
er -based course to teach com- 
puter -aided drafting and de- 
sign, from Heathkit /Zenith 
Educational Systems. The 
package includes a plotter, 
digitizing tablet, and software 

for the Heath /Zenith Z -100 
series computer. The system 
will display architectural 
drawings, mechanical or elec- 
trical layouts, and printed cir- 
cuit board parts layouts. An 
unlimited number of layers 
and eight colors can be used. 
Circle No. 76 on Free Information Card 

SOFTWARE SOURCES 
eats in the Making. if you're facing a job interview, home 

sale, labor- management dispute or complex business agree- 
ment, you need all the help you can get. The Art of Negotiating, 
from Experience in Software, aims to provide that extra edge. 
According to the company, the software helps you organize and 
think through any type of negotiation you may encounter -step 
by step and point by point. You answer questions about your 
objectives and their importance and priority; the software 
guides you in unfolding a plan of action, creating an agenda and 
considering the other party's point of view- $495. 

Circle No. 79 on Free Information Card 

DEC -COMPATIBLE 
MICRO 
The new Chrislin Industries 
CI- Micro -11 computer sys- 
tem uses LSI- 11/23 +, LSI - 
11/73, or MicroVAX CPUs 
and comes standard with dual 
floppy backup. Winchester 
storage ranges from 10M 
bytes to 40M bytes and can 
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emulate RL02, RLO1 or 
RD51 DEC drives. The CI- 
Micro-11 operates under 
RSTS /E, RSX11 /M, RT11, 
and Unix operating systems. 
With LSI -11/23+ CPU, 
256K memory, 2M bytes of 
dual 8" floppy storage, and 
20M -byte Winchester. $7695. 
Circle No. 77 on Free Information Card 



NCR PC 
(Continued from page 24) 

convenient than it usually is in the IBM PC. The exception to 
this rule comes when you attempt to install an expansion mem- 
ory board or to add memory to the motherboard.. (While the 
standard configuration PC Model 4 comes equipped with 
128K of RAM, the motherboard has a total capacity of 256K.) 
In both cases, you have to adjust a DIP switch that is awk- 
wardly placed between the first and second expansion slots. 
Those with any but the nimblest of fingers may be forced to re- 
move a board or two to reach the switch. 

Keyboard 
One final area where the NCR's design differentiates it from 

its competition is its keyboard. A group of dedicated cursor 
control keys has been added between the main Dody of the key- 
board and the numeric keypad. In theory these keys should al- 
low the user of a spreadsheet program such as 1 -2 -3 to leave 
NUMLOCK on and use the numeric keypad for entering num- 
bers while using the separate cursor control pad to move the 
cursor about the screen. Unfortunately, the designers of the 
keyboard did not duplicate the layout of the cursor control 
keys on the numeric keypad in the new cursor control pad. In- 
stead they came up with a strange layout that finds the HOME 
key at the center of a cross made up of the four .arrow keys, and 
the other cursor control keys (DEL, END, PGUP, PGDN) and a 
control key grouped in no particular order a- the top of the 
keyboard. 

The result is so awkward that the new cursor control keypad 
is of little use, and the cursor control keys on the numeric 
keypad are harder to use than ever, since they are now well 
over 3" away from the main body of the keys. Although 
spreadsheet users might adapt to the arrangement of the new 
cursor control pad in order to reap the benefits of having a real 
numeric keypad, it's doubtful that many word -processing 
touch typists will appreciate it. Touch typists might also object 
to the feel of the keyboard itself -the keys have so little spring- 
iness that fast typists may run the risk of bruising their fingers 
as they bounce off the keys. 

The keyboard is provided with a generous amount of cord, 
but, as is true of the IBM PC and most of its compatibles, much 
of the length of the cord is wasted because the keyboard plugs 
into the back of the computer, leaving you with only a little 
more keyboard mobility than you would have with an attached 
keyboard. No matter how much keyboard cord is supplied, 
this arrangement is less satisfactory than having a plug socket 
in the front of the computer, as the Compaq DeskPro and the 
Leading Edge Personal Computer have. 

The NCR PC Model 4 is supplied with a version of MS -DOS 
2.11 called NCR -DOS and GW -BASIC (both from 
Microsoft), a RAMDisk utility, and two tutorial programs: 
NCR Pal and NCR Tutor. The former gives the neophyte 
computer user a good introduction to computer terminology 
and key hardware, software, and DOS concepts, as well as a 
brief introduction to BASIC programming ano an overview of 
the more common types of applications programs. NCR Tutor 
provides detailed lessons about MS -DOS commands, batch 
files, and the DOS line editor. 

Portability isn't one of the strong suits of this computer. In- 
deed, at 54.5 lb for the processor and keyboard, this is one of 
the heaviest of PC compatibles we've seen. However, what it 
lacks in totability it makes up for in ease of setup. Even a total 
newcomer to personal computers will probably find it simple 
to plug in the keyboard and power cord into their respective 
sockets and then turn on the power switch. As stated earlier, 
adding expansion boards to the PC Model 4 is also quite 
simple. 

(Continued on page 82) 

April 1985 

The Silver FoxTM Trots 
through Lotus like 1,2,3 

The Silver Fox has always run hundreds of 
programs originally written for the IBM -PC. Now 
with its new compatible video board and GW Basic 
it runs the most popular and powerful software in 
microcomputing, including Lotus 1,2,3, dBASE II, 
Multiplan, the PFS series, and even Flight Simulator. 
Yet you still get an incomparable combination of 
hardware and software at a price that invites 
comparison. 

MORE HARDWARE 
Each Silver Fox comes with an 8088 CPU, 256K 

of RAM, monochrome and color video, and a printer 
port all on a single board. Plus you get more than 
twice the storage of a standard PC, 1.6 Megabytes 
on dual 5 1/4" floppys, and the Fox will read and 
write to all popular PC formats. 

Standard equipment also includes a better 
keyboard, and a 12" high -resolution, green mono- 
chrome monitor, with a full 25x80 column display. 
And although the Silver Fox doesn't have "com- 
patible" expansion slots you can add serial ports, 
modems, plotters, printers, joysticks, and 8087 co- 
processor, and /or a hard disk. 

Because the Silver Fox is born on a totally 
automated line in Japan it is simply more reliable 
than PC's that are assembled by hand. So we back 
each Silver Fox with a one year limited warranty, 
four times the industry standard. 
FREE SILVERWARE 

Were this 
with the best 
including: 
MS-DOS 2.11 
HAGEN -DOS 
Color BASIC 
GW BASIC 
OS Tutor 

not enough, each Silver Fox comes 
free software bundle in the business 

WordStar 
Easy Writer 
Mail Track 
Spell 
Games, Graphics 

If you didn't think your 
$1397 

FILEBASE 
PC File III 
PD Disk 
Datem ate 
CalcStar 

could buy you this much computer, call our machine at 
1- 800 -FORAFOX 

leave your name and address at the beep, and we'll rush 
you a brochure that will tell you how it can. To order call 

(602) 941 -5856 
ColorFox $1647 

The Silver Fox is Bold exclusively by Scottsdale Systems Ltd. 617 N. Scottsdale 
Road NB, Scottsdale, AZ 85257. Trademarks: Silver Fox, HAGEN -DOS, ewikdisc, 
Datemate, and Mailit; Scottsdale Systems Ltd. WordStar and Cak&sr, Micropro 
International, MS -DOS, Multiplan, Microsoft Corporation. FILEBASE, E W DP Software, 
Inc. dBASE II, Ashton -Tate, IBM -PC, International Business Machines Corporation. 
Ordering: Telemarketing only, Silver Fox price is for cash, F.O.B. Scottsdale, prices 
subject to change, product subject to limited supply. We accept purchase orders from 
Fortune 1000 companies and major universities with good credit - add 2% Visa, 
Mastercard add 3%, AZ residents add 6 %. Returned merchandise @object to a 20% 

librestocking fee. Personal or company checks take up to 3 weeks to clear. No COD's or APO's. e 
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NCR PC 
(Continued from page 81) 

Software 
Overall, the PC Model 4 seems to 

have a high degree of software compati- 
bility with the IBM PC. It ran such 
tough tests of compatibility as Micro- 
soft's Flight Simulator, Lotus 1 -2 =3, and 
RoseSoft's ProKey without problem. In 
fact, the only program that gave us prob- 
lems with the NCR was CorrectStar, 
which hung up the machine each time it 
was called when we were using NCR - 
DOS. However, it ran flawlessly when 
we switched to PC -DOS 2.1. Thus, as 
with many compatibles, it would proba- 
bly be a good idea to acquire a copy of 
PC -DOS for use with the NCR, al- 
though use of the manufacturer-sup - 
plied DOS is recommended whenever 
possible. 

The standard PC Model 4 configura- 
tion, which includes a monochrome 
(non -graphics) display, 128K of RAM, 
GW- BASIC, NCR -DOS, NCR Pal and 
NCR Tutor, and two double- sided, dou- 
ble- density 360K floppy disk drives, is 
priced at $2825. The same configuration 
equipped with a color graphics display 
costs $3299. O 

Getting the Most 
(Continued from page 56) 

software producers offer enhanced back- 
up software to make the task easier. IBM 
offers a set of utilities to facilitate mark- 
ing files to be backed up and to copy 
them into named directories. Such rou- 
tines that know which files have been 
changed since the last backup are helpful 
when you're working with a large num- 
ber of files. Current versions of MS -DOS 
have Backup and Restore utilities that 
use the compressed, multiple floppy 
technique as part of the operating sys- 
tem. Complicated software, such as an 
integrated accounting package, may 
work with a large number of relatively 
big files in a manner transparent to the 
user. It would be hard to do a manual 
backup of such files because you proba- 
bly wouldn't know exactly which files 
were being used and updated at any giv- 
en time. Multiple subdirectories fre- 
quently are involved, which makes the 
job even harder. Cogitate's Dump/ 
Restore -XT includes a number of back- 
up options to help you keep adequate re- 
serve data. The flaw with many of these 
approaches is that you still have to re- 
member to do the backup yourself. 

Free Catalo 1 

Your 80-page guide to computer supplies and 
accessories- including complete 

new product descriptions. 
Packed with over 1600 products for microcomputers, minicomputers, 
and word processors - many available nowhere else. 

Big special section devoted to new supplies and accessories. 

Comprehensive product descriptions - including more than 475 
full -color photos - clearly explain features and benefits. 

Easy -to -use cross reference guides to magnetic media, ribbons, 
and more -along with the industry's most complete cable guide. 

Helpful suggestions and tips, ranging from flexible disk 
care to proper ribbon selection to useful application ideas. 

Phone toll free 1-800-547-5444 
In California, call 1- 800 -547 -5447 
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Inman Phone toll free 1-800-547-5444* or send coupon toddy. 

Inmac Catalog Dept. 

2465 Augustine Drive 

Santa Clara, CA 95054 

Please rush my free copy of 

the Inmac Catalog. I under- 

stand there is no obligation 
whatsoever. 

NAME 

COMPANY 

ADDRESS 

CITY 

STATE ZIP PHONE 

'In California, call 1- 800 -547 -5447 235112' 
Circle No. 12 on Free Information Card 

Some large computer operating sys- 
tems automatically maintain backup 
files for you on separate sections of the 
active hard disk or on other devices. 
Now some vendors are offering "intelli- 
gent" backup software for micros. Busi- 
ness -Pro's Say Key for IBM users is one 
example. 

"The biggest problem we were seeing 
with our clients is that they simply for- 
got to back up or they refused to spend 
the time necessary to maintain data se- 
curity," said Roger Birks, vice president 
for marketing at Business -Pro, a Phoe- 
nix consulting firm. That's why the corn- 
pony developed Say Key, a software 
product that reminds hard disk users to 
back up at the end of the day, then pretty 
much automates the process, to make it 
as easy as possible. Says Birk: "With our 
software, if you don't do a backup, it is 
because you have made a conscious ef- 
fort not to do it." 

Some companies establish a strict 
shutdown policy that operators must fol- 
low each day. A printed check list posted 
at the computer or a large calendar that 
shows at a glance which back up func- 
tions were performed when can also be 
helpful. 

Getting It Together 
The first step in getting the most out 

of your hard disk is to make certain that 
you've made the best possible hardware 
choice. Next, move your applications to 
the new storage medium slowly. Plan 
your directory structure; investigate any 
additional utility software you may need 
to help use your disk; and understand 
any special needs for each application 
package you plan to use with it before 
you start dumping everything over. Dif- 
ferent software packages may require 
slightly different transfer techniques. 
Applications such as Symphony, for ex- 
ample, cry for the additional storage af- 
forded by a hard disk, but these copy - 
protected programs require that the 
signature disk remain in the floppy disk 
drive while the software is running. De- 
pending on your individual needs, such a 
limitation may require rethinking how 
you'll set up your hard disk. 

And, above all, establish immediately 
a realistic backup procedure that will 
work for your installation. The key is to 
set goals and procedures that you will 
follow regularly. As Business -Pro's Rog- 
er Birks observed: "If you own a hard 
disk system, someday you will lose infor- 
mation off it. It will happen. It may not 
happen this week or this month, but it 
will happen." A little planning in ad- 
vance could turn a potential disaster into 
a minor inconvenience. O 
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Savvy 
(Continued from page 34) 

screen or the printer. Our impression is a 
user doing a lot of programming could 
overcome this limitation partially, but 
only as it applies to generating character 
graphics, and not to dot -addressable 
graphics. 

The absence of true graphics support 
is strange, because Savvy does work in 
the color mode and even allows the user 
to change the background and fore- 
ground colors of its character -oriented 
screen. What's more, there are no provi- 
sions for independent windowing of the 
screen, particularly odd since Savvy pro- 
vides very straightforward functions for 
saving and restoring any number of 
whole screens ( "Pop Screen" and "Push 
Screen "). 

Arithmetic computations are also a 
weak area. Savvy supports only addi- 
tion, subtraction, multiplication, divi- 
sion, and integer truncation. These are 
certainly enough for many applications, 
but hardly represent a robust set of com- 
putational tools. Once again, Savvy sur- 
prised us by its lack of trigonometric and 
logarithmic functions and its inclusion 
of a full set of bit manipulation functions 
such as AND, OR, and XOR. 

Our biggest disappointment, however, 
was Savvy's filing system, a key element 
of the product. We were dismayed to dis- 
cover that Savvy only supports one in- 
dex per file and that this index always 
uses the file's first field as the sole index- 
ing key. This is a real inconvenience and 
a serious shortcoming, especially since 
database managers that support multi- 
ple indexes and allow multiple -field keys 
are now the norm. Add to this Savvy's 
inability to access files on more than one 
volume, and you have a set of limitations 
that might not be noticed by a novice 
user, but would drive even a minimally 
experienced programmer up the wall. 

Another major weak point is Savvy's 
support of applications development. 
Savvy does not provide an integrated set 
of tasks to help the user create input 

screens and report formats or to design 
processing steps, etc. It does provide 
what it calls a "Database Manager" that 
performs some of these functions, but it 
is not sufficiently flexible and does not 
make it easy to customize its output. 
Most users would soon be frustrated 
with this approach and might seek to go 
back to programming from scratch. 

Documentation and Support 
Savvy comes with a huge user's man- 

ual, some 580 pages in a 9" ring binder. 
The manual was fairly readable and cer- 
tainly comprehensive but, like the prod - 
uce, was somewhat spotty, offering ex- 
tensive detail in some areas and not 
really enough in others. Unfortunately, 
it did not include an index. We were able 
to figure out most of what we needed by 
thumbing through the reference section, 
where the commands are listed in alpha - 
betical order. We think, however, that a 
novice would be rather daunted. Excali- 
bur does supply a separate and much 
shorter tutorial -style manual for the 
database manager, but it lacked not only 
an index but also the clear examples and 
graphics one would expect in a good tu- 
torial for beginners. Excalibur also has a 
toll -free line for all users. We tried it out 
on two occasions and found the staff 
helpful both times. 

Summing Up 
At $395, Savvy is priced reasonably 

enough to compensate for some of its 
faults. It is certainly not alone among its 
competitors in its having serious short- 
comings, and it is definitely a more inter- 
esting and innovative product than 
most. We grew to like Savvy, and wish 
that it could be altered to eliminate our 
biggest criticisms. Unless the product 
improves substantially, however, its cur- 
rent weaknesses will, we think, limit it to 
a very small market. Novices will soon 
outgrow it, and more advanced pro- 
grammers will pass it by. O 

Hard Disk Drives 
(Continued from page 51) 

configured for multi -user access with file 
and record locking." 

More Intelligent Controllers and In- 
terfaces. Look for more intelligent con- 
trollers and perhaps the end of a control- 
ler standard, as such. Developers are 
tired of designing down to ST -506, and 
manufacturers want higher profits than 
they're getting with drive -only sales. 

"The trend is to take all the controller 
functions off the external board, the one 
inside the computer, and move them 

onto the disk drive," says Lapine Tech- 
nology vice president Herb Ragle. Then 
all you need to hook it to a computer are 
data lines and a few control lines to at- 
tach to the computer bus. 

"It eliminates the transfer rate prob- 
lem and the speed problems associated 
wïth a servo mechanism," Ragle contin- 
ues. "And there are economic advan- 
tages. There are very high profit margins 
in the controller, so this kind of integra- 
tion gives the drive manufacturer an op- 
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Hard Disk Drives 

portunity for higher margins." 
Greater Stress Tolerance. Because of 

the move to smaller, portable comput- 
ers, drive manufacturers will beef up 
their product's ability to withstand non - 
operating shock, moisture, dust, and 
other inhospitable conditions associated 
with carrying a hard drive around in 
your briefcase or the trunk of your car. 

Improved Backup. And, we'll see 
changes in backup methodology. Back- 
up hardware is destined to get cheaper 
and easier to use. Tallgrass Technol- 
ogies, for example, has introduced an 11- 
track tape format and software to make 

hard disk software maintenance easier. 
The company hopes its PC/T format 
(personal computer /tape) will become 
an industry standard. 

Moreover, as hard disk hardware be- 
comes more reliable, the driving need to 
back up a disk daily may be overcome. 

High- capacity storage is still the ex- 
ception rather than the rule. But that's 
changing rapidly. An Intel official told a 
New York conference recently that a us- 
er's excited declaration about using a 
10M -byte disk will soon be met with an 
expression of sympathy as 20M -byte and 
larger drives gain in popularity. 

High Color Resolution 
(Continued from page 63) 

else). It can even switch from one palette 
to another. 

In high -spatial -resolution mode, the 
VDA's memory is used more conven- 
tionally. Each byte stores color informa- 
tion for 2 pixels; the 4 bits per pixel al- 
lows encoding 16 colors. 

Unlike.- other display adapters, no 
character -generator ROM is used in the 
high -spatial -resolution mode. Instead, 
AT &T includes software that can gener- 
ate characters in several different fonts. 

Creating Pictures 
Because the VDA departs from exist- 

ing technologies, few ways of creating 
images for it currently exist. AT &T does 
provide demonstration software pro- 
grams and tools written in the C pro- 
gramming language to companies devel- 
oping hardware and software products 
based on the VDA. Additional sources 
of images for the VDA include remote 
databases, which can be accessed with 
the AT &T NAPLPS (North American 
Presentation Level Protocol Syntax) 
videotex decoder. Or, live or recorded 
video images can be stored using 
AT &T's Image Capture Board (ICB). 

The ICB is a video digitizer that can 
capture and display continuous -tone, 
television -quality images from any con- 
ventional composite video source. Like 
the VDA, its resolution is limited to 256 
X 256 pixels (of which 200 pixels are 
displayed vertically). Each pixel can be 
drawn directly from the full 32,768 color 
palette, so storing the captured image re- 
quires 128K bytes of on -board RAM. 

This digitized image can be translated 
by AT &T- supplied software to VDA 
format. The program scans the image, 
determines how many colors it contains, 
and selects the 256 predominant ones. It 
then creates a color table and another 
file containing the index information for 

use by the VDA. 
Software is also available to compress 

or decompress image size, and even to 
manipulate the picture, all the way down 
to changing the color or intensity of indi- 
vidual pixels. 

The ICB benefits even more from us- 
ing AT &T's RARAM technology than 
does the VDA. Compared to other per- 
sonal computer video digitizers, the ICB 
is fast. It can record a full- screen image 
in real time -1/60 second. 

Moving Pictures 
VDA (or ICB, for that matter) format 

images can be transmitted by modem 
from one computer to another simply by 
sending the appropriate files, which can 
be captured to disk at the receiving end. 

Another clever AT &T innovation is 
an image- coding algorithm that allows a 
pleasing quarter- screen -sized VDA - 
compatible image to be transmitted in 
just 15 seconds at 1200 bits per second. 
A conventional line -by -line transmission 
would take 2 minutes. 

Rather than sending individual lines, 
the algorithm breaks the entire picture 
into a small number of large blocks -for 
instance, four. A color value is first 
transmitted for each block. 

Each block is then subdivided into 
smaller blocks, and their color values are 
sent. Each of the smaller blocks is fur- 
ther subdivided, and so on. The blocks 
get steadily smaller, and the image gets 
steadily more detailed. 

High -color- resolution imaging is un- 
likely to replace conventional display 
methods for most applications -word 
processing, spreadsheeting or database 
management. Undoubtedly, however, 
the new technology will spawn new ap- 
plications, particularly in visual commu- 
nications and personal- computer -based 
art and video imaging. 

DisCache 
(Continued from page 30) 

board can be set in 21 different positions, 
indicated in the manual, to identify 
workstations as 1 -21.) 

Drawbacks 
While the unit performed beautifully, 

I have a couple of minor quibbles. First, 
although the LED display reports error 
messages, the documentation doesn't ex- 
plain what significance they have or how 
to respond. 

Fortunately, the few error messages I 

received didn't seem to affect the opera- 
tion of the system. I was able to continue 
after they were displayed with no loss of 
data. A list of error messages in the man- 
ual would have been helpful in clearing 
up the user's confusion when one does 
appear on the display. 

Second, the print spooler had an an- 
noying trait of sometimes pausing for 
about 30 seconds before printing out the 
last page of a document. Although it's 
not a devastating flaw, it is frustrating. 
At no point, however, did the spooler 
ever lose anything. 

Summary 
DisCache /CacheNet isn't the cheap- 

est hard disk on the market (see spec 
box), but considering all you're getting, I 
conclude it's priced fairly. 

The system certainly performed well 
under heavy use for the several months 
that I tested it. It never lost data; it gave 
me "low- cost" networking; and its print 
spooling and superfast access speed 
saved me lots of time. 

The unit is as much at home with us- 
ers who seek the mass storage, the in- 
creased speed and the spooler, as with 
users who want an inexpensive and very 
efficient multi -user system. It also offers 
the possibility of such diverse computers 
as an IBM PC, a compatible, and an 
NEC APC sharing data files easily. 

A few features that are scheduled for 
release in the near future will increase the 
functionality of DisCache even further. 
These include partitioning software, 
which will allow MS -DOS and CP /M to 
be resident concurrently on disk, and an 
enhanced backup facility called Disk - 
back, for incremental backup. 

According to Eicon, Diskback will 
make it easy to back up only material 
changed since your last backup, a big 
time saving that you will certainly ap- 
preciate if you have ever backed up a 
hard disk before. 

Does DisCache do all that it claims? It 
does. Does it take care of my entire hard- 
ware wish list? Well, almost. If I only had 
the 20M -byte unit with a laser printer. 

All in all, DisCache is a product to be 
highly recommended. 
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Digitized Video 
(Continued from page 62) 

disk can only hold five such images. A 
20M -byte hard disk, though, could con- 
tain over 350 frames, and the prices of 
these drives are approaching $1000. 

Furthermore, a full -frame image will 
not always be necessary. Half- or quar- 
ter -frame pictures will suffice for many 
applications, and image files can be 
made smaller using data -compression 
techniques. Ultimately, a compressed 
quarter -frame image file may require no 
more than 6 or 7K. 

In the case of videotex usage, trans- 
mission time is important. However, the 
block- compression technique described 
in the article can send a recognizable im- 
age at 1200 baud in 15 seconds. 

Summing 
The VDA is not 

Up 
to every- 

one's needs. A photographic database 
that requires digitization of architectur- 
al drawings, for example, would need an 
imaging board with much higher spatial 
resolution than AT &T's. And a 
CAD/CAM system that performed in- 
tensive graphics manipulation would 
run much more efficiently on a more in- 
telligent graphics processor. 

Nevertheless, the VDA is an impor- 
tant development. It makes inexpensive 
photographic imaging on microcomput- 
ers possible.Without a doubt it will rank 
as one of the more significant microcom- 
puter products of 1985. 

Smart Series 
(Continued from page 42) 

This means that the user can completely 
customize the keyboard. Libraries of 
macros can be defined and loaded auto- 
matically via the applications. 

One of the most powerful features of 
the Smart System, called Project Pro- 
cessing, enables the user to write simple 
programs. The language is relatively 
simple, but contains commands for ac- 
cepting input, calculating, producing 
output, and invoking other projects. For 
example, using the spreadsheet function, 
I created a project to perform a set of cal- 
culations that depended on the contents 
of a tow in a specific column. There is a 
drawback, however: Although I have no 
basis for comparison, the project seemed 
slow. I have another criticism, too: Cre- 
ating projects would be easier if one were 
able to see the worksheet while creating 
the commands. Innovative Software 
promises to solve this problem in a fu- 
ture release, but even in its present form, 
the Project Processing capability is very 
useful -and easy to use. 

Summing Smart Up 
The Smart System is still a developing 

product. Innovative Software has a poli- 
cy of providing registered users with free 
software updates for a year. A new ver- 
sion of the software was distributed fall, 
1984, and a major revision is scheduled 
for early this year. The 1985 update will 
include a communications package and 
expanded memory paging for speeding 
up the system. Also planned is a spelling 
checker. 

I think that Innovative Software is 
certainly correct in its claim that each of 
the modules in the Smart System is more 
full- featured than its counterpart in a 
more integrated package. The main ad- 
vantage of more integrated packages is 
the capability of asking "what -if " ques- 
tions and displaying graphical results 
dynamically on the screen. Nonetheless, 
I think that the Smart System modules 
are worthy of consideration if you are 
in the market for any or all of the 
applications. O 

Zylndex 
(Continued from page 36) 

higher -priced "professional version ") of 
the program. Both versions recognize 
path names in DOS 2.0 or higher. 

Minuses and Pluses 
I found that creating the index disk 

was the only drawback this otherwise ex- 
tremely helpful program had. You can- 
not, of course, take advantage of 
ZyINDEX's abilites unless you have 
created at least one index disk. The time 
required to make the index disk(s) de- 
pends on how many files you want to 
search. ZyINDEX's manual says that it 

takes about a minute to index a file of 
"two or three pages." Indeed, it took me 
10 minutes to index 18 files that totaled 
abut 150K bytes. Still, if you have a sub- 
stantial collection of files on either a 
hard disk or several dozen floppies, you 
will have to devote a few hours to prop- 
erly index them. Thereafter, as you cre- 
ate new text files, you should plan on set- 
ting aside some time at the end of each 
work session to add them to an index 
disk. 

ZyINDEX's manual and on -disk tu- 
torial -which are otherwise very thor- 
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I 21` 

1 20 

375 

460 

400 

90 

65 

10 

60 

20 

20 

35 

10 

40 

20 

.20 

50 

.55 

50 

.50 

65 

25 

20 

00 

00 

10 

74 

30 

00 

00 

30 

90 

40 

00 

90 

45 

45 

90 

40 

00 

50 

90 

00 

50 

50 

30 

30 

50 

50 

ACT # 

05770 74L500 

05772 741500 

05774 741501 

05776 741502 

05778 741503 

05780 741504 

05782 741504 

05784 741505 

05786 741508 

05788 741508 

05790 741509 

5792 741510 

ó794 741510 

'796 741511 

W98 741512 

',800 741513 

802 741514 

,,804 741515 

",506 741520 

`,808 741521 

:5810 741$22 
6812 741526 

814 741527 

ü816 74LS28 

.,818 741530 

820 741532 

5822 741533 

e26 74LS37 

A28 741538 

'830 741540 

:832 741542 

'834 741547 

;836 741548 
.838 741549 

:840 741551 

'S842 74LS54 

(15844 741555 

05846 741573 

05848 74L074 

05850 741575 

05852 741576 

05854 741578 

05856 741583 

05858 74L585 

05860 741586 

05862 741586 

05864 741590 

05866 741592 

05868 741593 
'870 741595 

072 741596 

'874 7415107 

876 7415107 

a878 7415109 

05880 7415112 

05882 7415113 

05886 7415122 

05888 74L5123 

05890 7415123 

05892 74L5125 

05894 7415126 

05896 7415132 

05898 7415132 

05900 7415133 

05901 7415136 

05902 7415138 

05903 7415138 

05904 7415139 

05905 7415139 

05906 7415148 

7415151 

Pkg d 

Oty 

$ 

2 

1 

2 

1 

1 

Pkg 

Price 

1.20 

275 

1 20 

I 20 

1 20 

1.20 

285 
I 20 

I 20 

285 
120 

1.20 

285 
1 20 

I 00 

1 00 

I 05 

I 05 

1.20 

20 

1.00 

1.00 

1.20 

100 

1 20 

1 20 

1 00 

110 

110 

100 

1 30 

140 

160 

1 30 

1 20 

90 

90 

10 

00 

15 

10 

10 

10 

50 

10 

80 

30 

30 

30 

05 

10 

30 

90 

20 

20 

10 

10 

05 

30 

10 

20 

20 

20 

85 

00 

10 

00 
35 

00 
35 

50 

00 

ACT a 

05908 

05909 

05911 

05912 

05913 

05914 

05915 

05916 

05917 

05918 

05919 

05920 

05921 

05922 

05923 

05924 

05925 

05926 

05927 

05928 

05929 

05930 

05931 

05932 

05933 

05934 

05935 

05936 

05937 

05938 

05939 

05940 

05941 

05942 

05943 

05944 

05945 

05946 

05947 

05948 

05949 

05950 

05951 

05952 

05953 

05954 

05955 

05956 

05957 

05958 

05959 

05960 

05961 

05962 

05963 

05964 

05965 

05966 

05967 

05968 

05969 

05970 

05971 

05972 

05973 

05974 

05975 

05976 

05977 

05978 

05979 

05980 

05981 

Pkg'd 

Oty 

74LSI51 

7415153 

74LS155 

7415156 

7415157 

7415158 

7415160 

7415161 

7415162 

74L5163 

7415164 

7415165 

7415166 

74L5169 

7415170 

7415173 

7415174 

7415174 

74L5175 

7415181 

7415190 

74L5191 

7415192 

7415193 

7415194 

7415195 

7415197 

7415221 

7415240 

7415240 

7415241 

7415241 

7415242 1.59 

7415243 

74LS244 

74LS244 450 
74L5245 1 

7415245 5.25 

7415247 1 

7415248 

7415249 

7415251 

7410253 

7415257 

741S258 

741S259 

7415266 

7415273 

7415279 

7415283 

7415290 

7415293 

7410298 

7415323 299 
7415352 1.40 

7415353 1 

7415365 1 

7415366 1 

7415367 
I 

7415367 200 
7415368 1 

7415373 1 

74LS373 4.75 

7415374 1 

7410375 1 

7410386 1 

7415390 

74LS393 1 

7415399 

7415624 I 

7415629 2.25 

7415640 1 

74LS670 1 

Pkg 

Price 

2.35 

00 

30 

15 

35 

00 

30 

30 

30 

30 

30 

40 

35 

00 

30 

05 

15 

70 

15 

75 

45 

45 

45 

45 

oo 

00 

40 

69 

95 

450 

90 

425 

1 59 

95 

10 

40 

90 

90 

69 

00 

10 

10 

00 

00 

00 

15 

15 

20 

30 

50 

40 

29 

29 

29 

29 

00 

00 

29 

00 

85 

50 

95 

29 

44 

4-1 

THIS IS A PARTIAL LISTING ONLY 
/ ORDERING INFORMATION 

Use only ACT # when ordering. Some packages 
contain multiples other than one. Please note 
that these multiples will not be broken. 
Pkg'd Quantity is One (1) unless otherwise 
indicated. 

MAIL ORDER: (U.S.) 
P.O. Box 9100 
Westborough. Mass. 01581 
Toll Free 1 -800- 343 -0874 
(outside Mass. only) 

MAIL ORDER: (Canada) 
Toll Free. 1- 800 -361 -5884 

STORE LOCATIONS: 
133 Flanders Rd. 
Westborough. Mass. 
(617) 366 -9684 

13107 Northup Way 
Bellevue, Wash. 
(206) 881 -8191 
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Zylndex 

ough, especially on the search proce- 
dures -give scanty treatment to the 
indexing procedure. 

ZyINDEX comes on three floppy 
disks. (The one containing the main pro- 
gram is copy -protected, although a 
back -up copy is available for $15.) The 
install program requires you to create 
two additional disks. The process of set- 
ting up the program for indexing takes a 
lot of switching of floppies -at one point 
it took me three tries to figure out which 
disk was supposed to go in which drive. 
Once I had the procedure mastered, the 
program's menus stepped me through 
indexing easily enough, but I wish the 
manual and tutorial were more precise 
about this essential procedure. 

My irritation quickly subsided, how- 
ever, when I used ZyINDEX to search 
through several disks that contained files 
I had downloaded from CompuServe. 
Most of the files contained only a few 
lines of messages I really wanted to save 
and screen upon screen of sign -ons, 
menu selections, and assorted garbage. 
With ZyINDEX I was able to search all 
the files for any subject. The searches 
were nearly instantaneous, and the 
words I had included in my search crite- 
ria appeared highlighted. I could jump 
from one occurrence of a key word to an- 
other with the single push of a function 
key and transfer the small blocks of 
information I really wanted to more con- 
cise files. What had been a laborious pro- 
cess of editing the downloaded files with 
a word processor became a snap. 

If you create any sizable quantity of 

Specifications 

Product: ZyINDEX 
Mfr: ZyLAB Corporation 

233 E. Erie St. 
Chicago, IL 60611 

Price: Standard version, $145 
Professional version, $295 

Requirements: IBM PC or compatible 
with 192 K, two dou- 
ble- sided, double -den- 
sity floppy disk drives 
or hard disk or RAM 
disk equivalent under 
DOS 2.x 

Optional Hardware Supported: Printer 

text files with your computer, there may 
come a day when you will want a pro- 
gram like ZyINDEX. My only advice is 
to get it now and to start indexing your 
files as you create them so that when the 
time comes, ZyINDEX and a set of in- 
dexed files will be waiting to do an after- 
noon's job in seconds. 

Computers & Electronics 



r RESISTORS 
'/. Watt 5% Carbon 
Film All Standard 

Values From 1 Ohm 
To 10 Meg Ohm 

50 Pcs. /Value .025 
100 Pcs. /Value .02 
1000 Pcs. /Value .015 

DIP 
SWITCHES 

4 POSITION .85 
5 POSITION .90 
6 POSITION .90 
7 POSITION .95 
8 POSITION .95 

MISC. 
ULN2003 1.29 
3242 7.95 
MC3470 4.95 
AY5 -1013 3.95 
COM8116 10.95 

D -SU B 
DB25P male 1.90 
DB255 female 2.25 

GREY HOOD 99, 

513.95 
54.95 
$4.25 

CHIP 
$129.00 

/30/85 

r ELCOMP 
Hardware Handbook 
M -r's Specs: Logic, 

Memory, MPU's & more 

`800 pes. $14.95 

.65 

.59 

.65 

.65 

.69 

.95 
1.75 
.69 
.55 
.89 
.79 
.69 
.69 
.89 
.95 
.99 
.99 
.99 

1.29 
.59 
.59 
.59 
.59 
.55 

1.49 
.49 

1.98 
.69 
.89 
.89 

1.75 
3.50 

.49 

.45 

.45 
1.39 
1.39 
1.39 
1.19 
1.19 
2.20 
1.49 
320 
2.40 

.50 

.50 
2.75 
.85 
.95 
.95 

2.20 
1.95 
1.90 
1.90 

.69 

.34 

.33 

.45 

.35 

.35 

.35 

.50 

.35 

.29 

.49 

.45 

.55 
1.25 
.55 
.85 
.79 
.79 

.29 

.35 

.29 

.29 

.49 
11.95 

.85 

.89 

.79 
5.79 

.75 

.35 

.35 

.65 
5.95 
7.95, 

PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG. 
C rcle No. 22 on Fre 

r STATIC RAMS 1 
2114 1024x4 (450ns) 8'9.95 
21141 -2 1024x4 (200ns)ILP) 8 13.95 
TMM2016 -200 2048x8 (200ns) 3.25 
TMM2016 -150 2048x8 (15Ons) 3.75 
TMM2016 -100 2048x8 (100ns) 4.75 
HM6116 -4 2048x8 (200ns)(cmos) 3.69 
HM6116 -3 2048x8 (15Ons)Icmos) 3.95 
HM61161P -4 2048x8 (200ns)(cmos)(LP) 3.95 
HM6116LP -3 2048x8 (15Ons)(cmos)(LP) 4.25 
HM6264P -15 8192x8 (15Ons)(cmos) 17.95 

LP =Low Power 

DYNAMIC RAMS 
4116-250 16384x1 (250ns) 8 6.95 
4116-200 16384x1 (200ns) 8 8.95 
4116-150 16384x1 (15Ons) 8 10.95 
4164-200 65536x1 (200nx)(5V) 9 24.95 
4164-150 65536x1 (150ns)(5V) 9 25.95 
TM54164-15 65536x1 (15Ons)(5V) 4.95 

5V= Single 5 Volt Supply 
EPROMS 

2708 1024x8 (450ns) 3.95 
2716 2048x8 (450ns)(5V) 3.95 
2716 -1 2048x8 (350ns)(5V) 4.95 
7M52532 4096x8 (450ns)(5V) 4.95 
2732 4096x8 (450ns)(5V) 4.25 
2732A -35 4096x8 (350ns)(5V)(21 V PGM) 4.95 
2732A 4096x8 (250ns)(5V)(21V PGM) 6.95 
2732A -2 4096x8 (200ns)(5V)(21V PGM)10.95 
2764 -250 8192x8 (250nx)(5V) 525 
2764 -200 8192x8 (200nx)(5V) 8.95 
27128 16384x8 (250ns)(5V) 13.95 
5V= Single 5 Volt Supply2l V PGM =Program at 21 Volts 

SPECTRONICS CORPORATION 
`EPROM ERASER PE -14 9 chip capacity 83.00 

8000 
8039 
8080 
8085 
8087 
808E 
8155 
874E 

8200 
8203 
820E 
8212 
821E 
822E 
8235 -5 
8242 
825C 
8251A 
8252 
8252 -5 
825E 
825E -5 
825E 
825E -5 
827E 
827E 
828 
828c 
8286 

Z-80 
Z80-CPU 
Z80J'1 3 
Z80A-CPU 
Z80A-CTC 
Z80A- PIO 
Z80A SIOiU 
Z80B-CPU 

5.95 
3.95 
4.95 

129.00 
19.95 
6.95 

24.95 

39.95 
3.50 
1.80 
1.75 
3.49 

15.95 
4.45 

10.95 
4.49 
6.95 
7.95 
4.49 
5.25 
6.90 
7.50 

29.95 
6.95 
6.50 
5.50 
6.50 

2.49 
2.95 
2.95 
3.95 
3.95 

10.95 
8.95 

IC SOCKETS 
1 -99 100 

8 pin ST .13 .11 
14 pin ST .15 .12 
16 pin ST .17 .13 
18 pin ST .20 .18 
20 pin ST .29 .27 
22 pin ST .30 .27 
24 pin ST .30 .27 
28 pin ST .40 .32 
40 pin ST .49 .39 
64 pin ST 425 call 

ST=SOLDERTAIL 
8 pin WW .59 .49 

14 pin WW .69 .52 
16 pin WW .69 .58 
18 pin WW .99 .90 
20 pin WW 1.09 .98 
22 pin WW 1.39 128 
24 pin WW 1.49 1.35 
28 pin WW 1.69 1.49 
40 pin WW 1.99 1.80 

WW= WIREWRAP 
16 pin ZIF 4.95 call 
24 pin ZIF 5.95 call 
28 pin ZIF 6.95 call 

ZIF = TEXTOOL 
¡Zero Insertion Force) 

. ru.uur-nn,u7u 
6500 

6502 
6522 
6502A 

6802 
6809E 
6821 
6845 
6850 
6883 

4.95 
5.49 
5.95 

6800 
7.95 
8.95 
2.95 

12.95 
3.25 

22.95 
DISK CONTR 

1771 15.95 
1791 23.95 
1793 23.95 
2791 54.95 
2793 54.95 

INTERFACE 
8T28 1.98 
8T97 .89 
DM8131 2.95 
DP8304 229 
9334 2.50 
9368 3.95 

CLOCK CHIPS 
MM5369 1.95 
MM58167 8.95 
MSM5832 3.95 

DATA ACQ 
ADC0804 3.49 
ADC0809 4.49 
ADC0817 9.95 
SOUND CHIPS 

76488 5.95 
AV3 -8910 12.95, 

DISKETTE FILE 

$8.95 if purchased w 
50 diskettes or more' 
59.95 IF PURCHASED ALONE 

ATTRACTIVE, SMOKED ACRYLIC CASE WITH 
SIK NOEXED DIVIDERS 
RUGGED, HIGH QUALITY 
COASTFUCTION 
HOLDS 70 51/4" 
D/SKET -ES 

i:r/7%» lt/ t 
'NASHUA DISKETTES -DS ' DD, BULK PACKAGED 

S1.39ea. S1.49ea. 51.59ea. 
QT. 250 QTY 100 QTY 50 

BARGAIN HUNTERS CORNER 
DYNAJNi 

41646 
261k, $ f 513.95 
6AIR 

STATIC BA 
HM6264 $ì(x8 
TMM2016 2Kx8á 
HM6116 21(x8 

27128 16Kx 
2764 SKx8 
2732 411E 

MATH Cr R 

CMOS. $17.95 
dlMt $3.25 

c . $3.69 

Orts 
ISO n s 
450ns 

8087-3 

SPÈCIAL 

mlim 1224 S. Bascom Avenue, San Jose, CA 95128 
800 -538 -5000 800 -662 -6279 (CA) (408) 995 -5430 

FAX (408) 275 -8415 Telex 171 -110 

ORDER TOLL FREE 

800 -538 -5000 
800- 662 -6279 
(CALIFORNIA RESIDENTS) 

JUMBO LEDS 
1 -99 100-up 

Red .10 .09 
Green .18 .15 
V@1óra .18 .15 

IVlotntirg Hardware 
.13 ea. 100 /.09 ea. 

DISPLAYS 
MAM72 CA .3" .99 
MAV:4 CC .3" .99 
FND357 CC .375" 125 
FNDS)O CC .5" 1.49 
ENDS )7 CA .5" 149 

CAPACITORS 
DISC 

10pf 56pf 

pt 100ppf f 
33pí 220pf 
47pí .001uf 

50V, .050 ea. 

MONOUTHIC 
.Otuf 50V .14 

.047uf 50V .15 
.1uf 50V .18 

.47uf 50V 25 

ELECTROLYTIC 
RADIAL 

luf 25V .14 
47uf 35V .18 

470uí 25V .30 
2200uf 16V .60 

AXIAL 
luf 50V .14 

22uf 16V .14 
47uf 50V 20 

220uf 25V .30 
COMPUTER GRADE 

44,000uf 30V 3.95 

JDR Microdevices 

Copyright 1985 JDR Nlcrodevlces 

CRYSTALS I 
32.768 KHz 1.95 

1.0 MHz 
1.8432 
2.0 
2.4576 
3.276 
3.579545 
4.0 
5.0 
5.0688 
6.0 
6.144 
8.0 

10.0 
10.738635 
14.31818 
15.0 
16.0 
17.430 
20.0 

3.95 
3.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.9. 

DISCRETE 1 
KBP02 Bridge .45 
1N751 5.1V Zener.25 
1N759 12V Zener25 
2N2222 
PN2222 
2N2905 
2N2907 
2N3055 
2N3904 
2N3906 
1N4004 

`1N4148 

25 
.10 
.50 
.25 
.79 
.10 
.10 

10; 1.00 
25. 1.00 

LINEAR 
71084 2.19 
1M301 .34 
LM307 .45 
LM311 .64 
LM317T 1.19 
LM319 1.25 
LM324 .59 
LM339 .99 
1E351 .60 
LM353 1.00 
LF358 .69 
LM380 .89 
LM386 .89 
LM393 1.29 
71497 3.25 
NE555 .34 
NE558 1.50 
NE564 2.95 
LM565 .99 
LM566 1.49 
LM567 .89 
NE592 .98 
LM723 .49 
LM741 .35 
LM1303 1.95 
MC1408L8 2.95 
LM1458 .59 
LM1488 .69 
LM1489 .69 
XR2206 3.75 
XR2211 5.25 
CA3146 1.85 
LM3914 3.95 
75150 1.95 
75154 1.95 
75188 1.25 
75189 1.25 
78057 .75 
78087 .75 
78127 .75 
78157 .75 
7805K 1.39 
7812K 1.39 
78H05K 9.95 
78105 .69 
78L12 .69 
7905T .85 
79127 .85 
79L05 .79 
79L12 .79 

T=T0-220 11.70-.3 
L=TO-92 

HEAT SINKS 
TO-3 STYLE .95 
TO-220 STYLE .35 

- - ---. -.-- 

741500 
74L502 
74LS03 
741504 
741505 
741508 
741509 
741811 
741514 
741520 
741521 
741.527 
741530 
741532 
74LS38 
741542 
741_547 
741_551 
741573 
74LS74 
741575 
74LS76 
741585 
741586 
741590 
74LS92 
741593 
7415107 
7415109 
7415112 
7415122 
7415123 
7415125 
7415126 
7415132 
74Lß133 
74L5136 
741_5138 
741_5139 
7415148 
7415151 
7415153 
74LS154 
74LS156 

74500 
74S02 
74504 
74505 
74508 
74510 
74511 
74520 
74S32 
74574 

7400 
7402 
7404 
7405 
7406 
7407 
7408 
7410 
7411 
7414 
7416 
7417 
7420 
7425 
7430 
7432 
7438 
7442 
7445 

4001 
4011 
4013 
4015 
4016 
4017 
4020 
4024 
4027 
4040 
4042 
4046 
4049 
4050 
4051 

'4066 

74LS00 
.24 
25 
.25 
.24 
.25 
28 
.29 
.35 
.59 
.25 
.29 
.29 
.25 
.29 
.35 
.49 
.75 
.25 
.39 
.35 
.39 
.39 
.69 
.39 
.55 
.55 
.55 
.39 
.39 
.39 
.45 
.79 
.49 
.49 
.59 
.59 
.39 
.55 
.55 

1.35 
.55 
.55 

1.90 
.69 

7415157 
741S158 
7415161 
7415163 
7415164 
7415165 
74Lß169 
7415173 
7415174 
74Lß191 
7415193 
7415194 
7415195 
7415221 
7415240 
7415241 
7415242 
7415243 
7415244 
7415251 
7415257 
7415258 
7415260 
7415266 
741_5273 
7415279 
7415280 
7415283 
7415290 
74LS293 
74Lß299 
74Lß323 
7415365 
7415367 
7415368 
74Lß373 
74LS374 
7415377 
7415390 
7415393 
7415640 
7415670 
7415682 
7415688 

74500 
.32 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.40 
.50 

74586 
745112 
745124 
745138 
745157 
745175 
745240 
745280 
745287 
745288 

7400 
.19 7447 
.19 7473 
.19 7474 
.25 7475 
.29 7476 
.29 7486 
.24 7490 
.19 7492 
.25 7493 
.49 74121 
.25 74123 
.25 74132 
.19 74151 
29 74154 
.19 74157 
29 74164 
.29 74192 
.49 74193 
.69 

CMOS 
.25 4069 
.25 4070 
.38 4071 
.39 4081 
.39 4093 
.69 14411 
.75 4511 
.65 4518 
.45 4520 
.75 4553 
.69 4584 
.85 74C00 
.35 74C04 
.35 74C74 
.79 74C925 
.39 74C926 

RETAIL STORE - 1253 S. BASCOM AVENUE 
HOURS: M -W -F, 9 -5 TU -TH, 9 -9 SAT, 10 -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order 510.00. For shipping and handling include 
52.50 for UPS Ground and 53.50 for UPS Air. Orders over 1 Ib. and 
foreign orders may require additional shipping charges - please 
contact our sales department fc r the amount. CA. residents must 
include 6% sales tax, Bay Area and LA residents include 6'71/,. All 
merchandise is warranted for 90 Jays unless otherwise stated. Prices 
are subject to change without cotice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale. 

1pril 1985 87 



Commodore Accessories ProModem 1200 and Options 
RS232 ADAPTER FOR 

VIC -20 AND COMMODORE 64 

0232 'nte,Ce 

The JE232CM allows connection of standard serial RS232 
printers, modems, etc. to your VIC -20 and C -64. A 4 -pole 
switch allows the inversion of the 4 control lines. Com- 
plete installation and operation instructions included. 

Plugs into User Port Provides Standard RS232 signal 
levels Uses 6 signals (Transmit, Receive, Clear to Send, 
Request to Send, Data Terminal Ready, Data Set Ready). 

JE232CM $39.95 

VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 

PIo9'In 
n9 In 

MIn14°SH 

JE520CM 

JE520AP 

Over 250 word vocabulary- affixes allow the formation of more 
than 500 words Built -in amplifier. speaker, volume control, and 
audio jack Recreates a clear. natural male voice Plug-in user 
ready with documentation and sample software Case size: 
71/4rL e 31/4"W x 1- 3 /8'H 

APPLICATIONS: Security Warning Telecommunication 
Teaching Handicap Aid 
Instrumentation Games 

Part No. Description Price 

JE520CM For Commodore 64 & VIC -20 $114.95 
JE520AP For Apple II, II +. and /le $149.95 

All Maio, Computer Memory 
M N s- ot Micron Expansion Kits 

IBM PC, PC XT and Compatibles 
Most of the popular Memory Boards leg Ouadram^ Expansion Boards) 
allow you to add an addmona164K. 128K. 192K or 256K. The IBM64K Kit will 
Populate nose boards in 64K byte increments The Kr s simple io,nslall- 
Or swsehesh 

Compete coonvversion docu enta,o pincludedI 
Me2groups 

IBM64K (Nine 200ns 64K RAMs) $33.49 

IBM PC AT 
Each kit comes complete coin rune 128k dynamic RAMS and documentation 
for conversion 

IBM128K (Nine 25ons 128K RAMs) $199.95 

APPLE He 
Extended 80- Column /64K RAM Card. Expands memory by 641( to give 1200 
when used with programs like V,s,Calc` Fully assembled and tested 

JE864 $99.95 

TRS -80 MODEL I, III 
Each Ici comes complete with eight MM5290(UPD416 /4116) 16K Dynamic 
sacs and documentation for conversion Model 1 16K equipped with Er- 
passion Interface can be expanded to 48K wrath 2 Kits. Model 111 Can he 
expanded from 16K to 48K using 2 Kits Each Kit will expand computer by 
16K increments 

TRS -16K3 200ns (Model III) $6.29 
TRS -16K4 250ns (Model 1) $5.49 

TRS -80 MODEL IV & 4P 
Easy to,nsteii Kit comes complete with 8 ea 4164N -20 (200ns) 64K Dynamic 
RAMS and conversion documentation Converts TRS -80 Model IV computers 
from 16K to 64K Also expands Model 4P from 64K to 126K 

TRS -64K -2 $29.95 
(Covert. 

9. 
Modal Iv from 1M( ea 64K or will expand the Modal 4P from 

TRS- 64K2PAL (Model IV only) $49.95 
(8 - 4164's web ML Chip to expand from 645 to 128K) 

TRS -80 COLOR AND COLOR II 
Easy to install Kit comes complete w,tn 8 each 4164N -20 (200ns) 64K 
Dynamic RAMS and documentation for conversion Converts TR5 -80 Color 
Computers mth D. E. ET. F and NC circuit boards to 32K Also converts 
Tes -Be Color Computer II to 04K rte. DOS or 05 -9 required to utilize 
lull 64K RAM on all computers 
TRS -64K -2 $29.95 

PROMETHEUS 

Part No. Description 

Intelligent 300/1200 Baud 
Telephone Modem with 

Real Time Clock/Calendar 
The ProModem' is a Bell 212A (300/1200 baud) intelli- 
gent stand -alone modem Full featured expandable 
modem Standard features include Auto Answer and 
Auto Dial, Help Commands, Programmable Intelligent 
Dialing, Touch Tone' and Pulse Dialing & More Hayes 
command set compatible plus an additional extended 
command set Shown w/alphanumeric display option. 

Price 

PS11200 RS -232 Stand Alone Unit $349.95 
PM1200A Apple II, II+ and /le Internal Unit $369.95 
PM1200B IBM PC and Compatible Internal Unit $269.95 
PM1200BS IBM PC & Comp. Int. Unit w /ProCom Software $319.95 
MAC PAC Macintosh Package $399.95 

(Includes PM1200, Cable, A ProCom Software) 

OPTIONS FOR ProModem 1200 
PM -COM ( ProCom Communication Software) $79.95 

Please specify Operating System. 
PM -OP (Options Processor) $79.95 
PMO -16K (Options Processor Memory - 16K) $10.95 
PMO -32K (Options Processor Memory - 32K) - $20.95 
PMO -64K (Options Processor Memory - 64K) $39.95 
PM -ALP (Alphanumeric Display) $79.95 
PM- Special (Includes Options Processor, 64K Memory 

4.e~.401444044/ and Alphanumeric Display) 5189.95 

KEYBOARDS 
TT 

111 
1 .Ì 111111111111111111 

11 

111 

13'a"Lx41/4'Wx1/4"H 

Mitsumi 54 -Key Unencoded 
Ali- Purpose Keyboard 

SPST keyswllches 20 pin ribbon cable connec- 
tien Low profile keys Features: cursor controls, 
control. caps (lock), function, enter and shift keys 

Color (keycaps): grey Wt.: 1 lb. Roost included 

KB54 $14.95 

New: 
NUN - 

Namur. nonnaaaa3r axa sae 
NaNaaaaaxaMMRa WIG NNN 

-QaaaxapnexNNNax xae SSA 
;ameaaaaMnrxeNesw de um rtr 

82 -Key ASCII Cherry Keyboard 
7 -bit parallel ASCII 11 -key numeric keypad 
Cursor keypad SPST mechanical keyswitches 
4 illuminated keys 26 -pin header connector 

Color: white Size: 18 "L x 6'x'W x 1'4 "H Spec 
included 

KB8201.... (1700 avail).... $29.95 

Peep /e 
Owners: . 
SPECIAL 

FUNCTIONS! 
Pert No. t Description 

Apple Keyboard and Case 
for Apple 11 and 11+ 

Keyboard: 68 keys 15 -key keypad Direct con- 
nection with 16 -pin ribbon connector 26 special 
functions Size: 14le'L x 5'z'W x 1,y "H 

Case Accommodates KB -A68 Pop -up lid for easy 
access Fits power supply and motherboard too 
-Size 15'0'W x 1B'D a 4'a "H Price 

KB-EA1 
KB-A68 
EAEC-1 

Apple Keyboard and Case (pictured above) $134.95 
68 -Key Apple Keyboa d only S 79.95 
Expanded Apple Enclosure Case only S 59.95 

Apple® Accessories 
5'4" APPLE' 
Direct Plug -In 

Compatible Disk Drive 
and Controller Card 

The ADD -514 Disk Drive uses 

11111 
Shugart SÁ390 mechanics -1431< 
formatted storage 35 tracks 

Compatible with Apple Control- 
ler 8 ACC -t Controller The drive 

comes complete with connector and cable - just plug 
into your disk controller card Size: 6L x XI 'W x 

8- 9 /16 "D Weight: 4'e lbs. 

ADD -514 (Disk Drive) $169.95 
ACC -1 (Controller Card) $ 49.95 

More Apple Compatible Add- Ons... 
APF -1 (Cooling Fan with surge protection).... $39.95 
KHP4007 (Swathing Power Supply) $59.95 
JE614 (Numeric /Aux. Keypad for /le) $59.95 
KB-A68 (Keyboard w /Keypad for II 8 II +) $79.95 
MON -12G 112" Green Monitor w /awiyel stands $99.95 
JE864 (80 Col. +64K RAM for /le $99.95 
ADD -12 (5'+" Half Height Disk Drives $179.95 

ADDITIONAL APPLE 
ADD -ONS AVAILABLE 

ARC- 16K(16K RAM Card for Apple II 811)) $39.95 
AEB -2 (EPROM Burner for Apple II.11+ 8 /le) $69.95 

Allows copy of standard EPROMS 
2708. 2716. 2732. 2764 

ASSC -P (Super Serial Card br ApSe ll, Ito 8 psi .$99.95 
ADD -IIc (5'." Hall -Ht Disk Drive sr Apple / /c) $189.95 

DISK DRIVES 

Documentation 
Included 

MPI51S (MPI 51a" SS full -ht) $ 89.95 
RFD480 (Remex 5 1/4" DS full -ht) $109.95 
TM100 -2 (Tandon 514" DS full -ht ) $159.95 
FD55B (Teat 5'4" DS half -ht ) $149.95 
SA455 (Shugart 514" DS half -ht ) $159.95 
FDD100 -8 (Siemens 8" SS full -ht ) $119.95 
PCK-5 (51/4" Power Cable Kit) $2.95 
PCK-8 (8" Power Cable Kit) $3.95 

UV -EPROM Eraser 

POWER SUPPLIES 
Power /Mate Corp. REGULATED POWER SUPPLY 

Input: 105- 125/210 -250 VAC at 47 -63 Hz Line regulation: "0.05% Three 
punting surfaces Overvollage protection UL recognized CSA certified 

Pert Na. Output Size weight Peke 

EMA5/6B 5V193A/6V@2.5A 4ÁLx4'Wx2v4'H 2 lbs. S29.95 
EMA5/6C 5V@6A/6V05A 5sé"L x 44'W x 2,"H 4 lbs. $39.95 

I 8 Chips - 21 Minutes 

I 1 Chip - 15 Minutes I 

Erases all EPROMs. Erases up to 8 chips within 21 minutes() chip 
in t 5 minutes). Maintains constant exposure distance of one inch 
Special conductive foam liner eliminates static build -up Built in 

safety lock to prevent UV exposure. Compact - only 9 001_ 
3 70'W x 2.60'H. Complete with holding tray for 8 chips. 

DE -4 UV -EPROM Eraser $74.95 
uvs -11 EL Replacement Bulb $16.95 

KEPCO/TDK 4 -OUTPUT SWITCHING POWER SUPPLY 
Ideal for disk drive needs of CRT terminals, microcomputers and 

video games Input: 115 /230VAC, 50 /60Hz Output: +5V e 5 Amp, +12V e 
t.8 Amp, +12V @ 2 Amp, -12V @ 0.5 Amp UL recognized CSA certified -" 

Sae. 73/rt x 6- 3/161N x 1601 -1 Weight 2 lbs. $59.95 each or 4 

MRM 174KF 2 for $99.95 
Switching Power Supply for APPLE 11, 11+ & ller- 

Can drive four floppy disk drives and up to eight expansion cards 
Short circuit and overload protection Fits inside Apple computer 
Fully regulated +5V e 5A, +12V e 1.5A, -5V e .5A. -12V W .5A 
Direct plug -in power cord included Size: 9'b "L x 31h "W x 21/4"H 

Weight: 2 lbs. 

KHP4007 (SPS -109) $59.95 

JE664 EPROM PROGRAMMER 
See Our New IBM 
Communications 

Program! 24 & 28 PIN 
PACKAGES 

8K to 64K 
EPROMs 

PART f40. 

t 1}+t S:F_iLS 

PROTECT YOURSELF.. 
DATASHIELD1 

Surge Protector 
Eum,naiea muses specs and EMI -RR raise before it 
can damage your equipment w tau ae dam foss. 6 -mo 

pÖznty 
rower dissipation moo mtc,osecondsl 

poac grans 

DEeCANnqN PRICE 

MODEL 75 4 Sockets, On /Opa Switch $49.95 
NOVEL 85 6 Sock Super Filters, Orion Switch $59.95 
MODEL 100 6 Sock., Super Filters, Low Vo11. Alarm $89.95 
MODEL 110ÁM$ 6 Sockels, Super Filters, 

Auto Master Switch $99.95 

DATASHIELD" 
Back -Up Power Source 

Protect your computer from bteck -oui, brown -outs. power 
sures and tine noise ml's PC200 is designed for PCs 

r 

and MeA fotr mumryuser systemsA Noel c. mmpemro. 
PC ter each of nase standbys will be supported for 15 to 
25 minutes axer power is loss Might (PC200 24 pal - 
(XL300 37 5 I65I - (Ál5110 83 los I - (Á18m 83 lbs l 

PC200 (200 Watt Rating) $299.95 
07300 (3 00 Weft Rating) 5359.95 
A7500 (500 Watt Rating) 5699.95 
A7500 0100 Wen Rating) 5799.95 

4- CHANNEL SWITCHING POWER SUPPLY 
Microprocessor, mini -computer. terminal, medical equipment and process 

control applications Input: 90- 130VAC, 47 -440Hz Output. +5VDC @ 5A. 
-5VDC e 1 A; -112VDC @ 1A, -12VDC e 1A Line regulations: ' 0.2%- Ripple: 
30mV p -p Load regulation: -1% Overcurrent protection Adj: 5V main 
output -10% Size: 6k "1. o 10'W x 4- 15/16 "H Weight: 1'a lbs. 

FCS -604A $69.95 

IBM PCXT EQUIVALENT 130 WATT POWER SUPPLY 
UPGRADE YOUR PC! 

Input: 100V- 130V/200V -260V selectable it 47 to 63Hz Output: 
+5VDC B 15A, -5VDC S 0.5A, +12VDC S 4.2A, -12VDC W 0.5A 
Plug compatible connectors Fits into IBM PC Weight: 6 lbs. 

IBM -PS $169.95 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 6Y2% Sales Tax 
Shipping - Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 

MasterCard 

Spec Sheets - 30e each 
Send $1.00 Postage for your 
FREE 1985 JAMECO CATALOG 
Prices Subject to Change 

Mail Dedal Electronics - Wortdwide arreco 
ELECTRONICS 

V/SA® 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
4/85 PHONE ORDERS WELCOME - (415) 592-8097 Telex: 176043 

. 

REQUIRES NO ADDrTIONAL SYSTEMS FOR OPERATION 

Eomulares PROMS ortEPROMSOMLoads data in RAM by rkeybard Changes 
data in RAM by keyboard Loads RAM from an EPROM 664 RAMS can he 
used for external microprocessor development -Compares EPROMs for 
content dfferences Copies EPROMs - Input 115VAC P 00Hz Assembled 

d tested Sae 15s."L x 80.0 x 3'x Tf - Wl 5L lbs 2718 Module Included 

JE664 -A EPROM Programmer $995.00 
JE685RS232C INTERFACE OPTION - This option implements computer 
access ro theJE65a's RAM. allowing computer tO manipulate. store. and trans- 
fer EPROM data to and from the JE664. Sample program listing is supplied ,n 

MBASIC for CP /M computers' Documentation provided to adapt the software 
0 orner er computers with an RS232 n Specs 9600 Baud. 8 -bit word. odd to 

with 2 stop bits Assembled and tested 2716 Module included 
EPROM Programmer 

JE664 -ARS w /JESBS Option $1195.00 
JE664 -ARS COMMUNICATION PROGRAM 

For IBM -PC or XT and Compatibles 
Peat compild BASIC program Easy to use menu-driven Peint herd- 

copies of EPROM date View data In HEX and ASCII NEW! 
The JE664 -ARS Communication Program written for quick interlacing 
between theJE664 -ARS EPROM Programmer and the IBM -PC computer and 
compatibles. Menu -driven program allows user to Load and Saw EPROM 

ta to and from the computer or Soppy disk. Data entered by the computer 
an be viewed in Hex e ASCII formals. Printed hard- copies are also displayed 
in both formats. Program is ideal for keeping archives of mauer EPROMs on 
disk. The program is compatible for all EPROMs listed wen ha JE664 
Computer requirements. IBM -PC. XT for es I with at least 128K RAM and one 
serial port Optional One parallel port for printer. 

JE664- ARS -CP $49.95 
JE664 -ARS Communication. Program (5W" DNS and User's Inseuehens) 

JE664 -CP CABLE $29.95 
Cable for IBM -PC to JE884-ARS Program (5' Melded GAM A Connaebn) 

16K. 
JUMPER 

64K EPROMf'R 'Please specify EPROM and manufacturreBK, 

JUMPER lermona pay) MOma.E Sea 95 each 

Circle No. 21 on Free Information Card 
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00/ 150P9 0.1 40 716 000. 61500 
114067 1.100. 0.1 90 7Iò RIO 54800 
94003 1.200 RV 00 41 60 / SO 64 00 56300 
MOM AID NI DO 41 so 190 611. 56000 
16006 
IWO .111107 0041 0 00 60 00 661 00 
64.7 661100063 0041 1 54 12 00 .00 710 00 
MM. 60 DO 41 60 500 37 771160 

1146 

1"3.;;I:. SILICON RECTIFIER 

55,311 

61.3 

170= 

76127 
Ne. 1.61.4601 Ph. 1 . 11. 1,10. 

66.3 3 A00 131.6 M 2.66 22.110 199.60 
65401 3 Amp 1006112 Mal. .30 2.70 MOO 21600 
Near 4k.28.16 130. 21 ea 25.20 mom 
N04o4 3 Arno 40.67 Pls. .33 2.97 26. 23160 
N5406 3 Arnp 60005 0.44. 36 3.15 28 CO 24500 24° 
NY., 1 sono 650010 P01. AO 3. 32 00 zee 

13 3 15 21 00 50 

24 2 

30 2 (10 N 01 720 00 
23 7 20 1090 123. 

4B 4 39 PO 337 50 
0, 70 36 00 MLA 

71 5. 51 al Y77 56 

7h 7 00 60 Al 550.1 
B 05 60 00 637.50 

M 7.35 6,0 577 50 
no 35 W 00 57/ 50 

B6 8. 56 .50 
r6 7S: :: S:767 
23 7.70 0190 03 .75 

73 220 18 90 143 75 
73 2. 184) 173 26 
73 AO 18 90 173 26 
74 20 70 Of, 16000 
N 2 20 7101-11/ 191 110 

76 2. 77. NIA 0 

23 7 20 10 A 

a2 

28 7 02 77 

I 10 9 o 

116 9130 04 11 

78 715 61 
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TEX SIN TU 
EDGEBOARD CONNECTORS 

1111111 I zill. 
11.6148., C05701662.17 CON7 0.106 

SO Wm MeD 1.0 mor.me6 1.16 

we, mew m 44 770 OM 

ee.66, wow., 

144 SERIES .100x.2110" 
EDGEBOARD CONNECTORS 

10,20 C6-10 195 37 66 C5 10 2 96 .210 

16.30 C6 15 4 50 63 40 C6 IS 1. 32 50 

17.36 C6.17 4 70 4500 CS 17 3 60 34 30 

18136 CG IS 4 GO 44 40 CS IS 3 55 33 90 

70. C6 20 5 30 49 30 C570 3 90 37 40 

21 40 C6 7,7 560 Y3 70 C5 22 4 20 40 . 
75 50 C6 26 595 5/ 90 C525 4 SC 43 30 

211. C6-28 6 30 61. CS 28 MD 46 16 

35 70 C6 3S 7 80 26 30 C5 35 SOO 56 1, 

36 77 C636 7 50 73 00 CS. 5 70 55. 

46 90 C549 10 93 104 GO 05 49 I PO r 

50 103 C650 3 90 96 30 C550 7 46 +2 

o . 

144 SERIES .1M .751Y. 
EDGEBOARD CONNECTORS = 

10,20 C4 10 4 35 42. C3 10 2 96 26 

20 40 04 20 5 43 57 10 016 3.. 
22 « C4 77 6 70 59 10 C3 27 4 2fi 

25 50 14 25 650 MD C3 26 47(1 

28.. C4 78 6 70 .70 C3 28 4 85 

30,91 C4 30 590 67 70 C3 30 4 0.0 . 

31. C4 31 7 30 NOW 0331 Sp 
36/70 C4 35 6 30 6760 C3 35 

3672 C 36 6 15 00 70 03 36 6 0 

4680 C4 40 893 87 10 0340 6 

44/88 04 44 9 . 96 90 C3 44 7 41 

144 SERIES .154" ..200" 
EDOEBOARD CONNECTORS = LI.. 

16 30 C.1 15 3 03 79 26 CZ 15 4 P . 52 

CI 10 3 27 30. C2 78 5 07 47 62 

-1 C127 3 09 3444 
. 75 4 75 .40 C2 25 6. 57 611 

1 447 41 72 

IMIMIL0LINGL=11=11322111111111111 

711 00311449061.14166.1.61111.1. 

150 CAPACF1065 
Cat No 

136200-KO 

ONLY 

''' $3995 
6, 
ASSORTMENT OF 15 

POPULAR 
CAPACITORS 

Panasonic LS Series 
Aluminum Electrolytic Capacrors 

NEW/KIT 
3111 DISC 
CAPACITORS 

.0,1 00m mess 
.50017.67 OF 10 

POPULAR 5511116 

2.63.011. 006110 

CAT 

3'299; 

4793 

16 .10 1. Ij83 13 191 

1.1 221 2 g 7, 

t1 
36 11 

S/ 235 '1F7 '.214 

16 50 4 22 35 14 '119 76 `s 
,15 00 5 09 42 45 10 4 71 160, 
.06 92 7. 66 39 67 7 45 62 

6 991 8262 17 1001 Wu 
16 157 13. 11166 o 57 13 43 111 21 

_.56 19: 17 OP W 

25 

.0 
47. 

7 7 2 :: ;3 ;g.' - 
Ca ID. 

W 79'5 i! i '040 i!r9 i L. 
f 35 28 714 19. 1 1 n 1 

35 13 2 01 -6 15 3 o o 

35 57 4 95 40. 57 4 45 37 ... 

N / 99 1700 14.63 
35 7 61 22 31 I. 88 

50 18 1 54 17 53 ,3 N X , 
56 6 1 54 12 83 13 . 
959 7! 191 :2494 11 '79 

50 32 229 27 43 23 W 15 ' 

99 :9 7 979 943 79 '0'9 74 0.. 

PANASONIC V-SERIES 
.06000 1816.11.6 Cap.. 

DimmatIon 6116 I 

1.76twa Coefficient IOC, 
Aging Rats 

,357 0 001: 11 41 710 
00.3 0 /015 11 91 7 115 

.61 0 0010 il 91 / FA 

.4.6 0 0072 11 n1 7. 

.4510 0 00. 1 1 7 03 

014.95 

lay be tomb, 
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when Cheek 
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ES SU 
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Y71 /5 6 49 . pl 5110 

56 pi 5. 
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:20 of 501 

'01:21'S 10'0' 

5 45 

.0 pi 6 91 

.01 5. 60 691 
o83 of 600 90 691 

-'20 P1 500 411 691 
00 ol 600 1.1. 68 

.1,60 ol SOD 1 NI . 
SOO 01 500 31 11 75 

'500 4, 100 50 5 01 

100 50 5 01 

61 100 . 501 

,00 go 10, 

8,3 

PA 721 

13: 16 37 

/ 68 

NOV N.0 N. NPO NPO NPO 

st 

500 

o0o, 

500 
5151 

500 
soy 

81 

Tfie 0.1SPI Ctalog or 

PANASONIC MITE LIZODPODLST 
CAPACITORS 

NEW! NIT 

, A u 

:13 2 47 
F222 32 2 00 
27 34 IS, 
33 37 

. + 

007 

C'C'Ag 

170 

00 

SO 
250 
750 
750 
250 

$54" 

ig 17 63 

6549S 

Cir; Tt 1 It"' 100 1000 

4,12903 I7 g 2.0.01' 394 .09, 

62 4 46 37 22 LI 02 

'eier°7 Er°, &3:4 
',NS 100 3 97 9 37 10 75 677 75 

9'7279 7211 9 V/4 '79 .41. '1g 9'10 1,6995 

31 2 D 27 50 702 50 

i i i 

31 2 10 2, 50 207 50 
34 2 % 24 51/ 220 50 

1 Sa 11 40 0000 6. 0, 
.42 1 

., IN I'M ;,''',,, 

. . , 

i'' ii Lt 
50 5 10 42 50 3112 ' 

61 2 2 . 796 lo 

....3 00 

02058 0 15 50 

92'70 971 g 
3', '22T, EZ2 

202 . 
202 50 
202 50 31 MO 22 50 

se a 55 en 75 

P7076 3 3 50 

Panasonic W odes 
talge Aluminum fleettelyw Cepeenets 

2502' re :; 
250 
201 1'0 : 
.3 1 2 tin 

901 
5120 I 929 1.0.30 

eel° 
ma. 2. 1550 167 00 

15.0 3. 25 29 IV CO 

1 73 9.51 BS 00 

4719 1:19 1; 49 1171019 

6000 7 50 19 23 17302 
10000 3 22 26 79 72303 
1.0 4 14 0 91 287 00 

oil 35 1000 1. 7. 21 00 
L5210 1: 7 t :: 3200 
4700 2.36 10 41 12500 
66133 3 07 2361 21300 

10000 62 35. 370 CO . 1.0 1 75 9611 67 00 

7200 3: 394 fr4 
4700 

?I: 23776 :7073 6000 

470 1 64 11. 12000 
1030 63 18 46 NW 130 

QS . 
330 68 72 20 706 CO 

011 I .131 730 00 

250 150 511 116 179E0 
2. 2. 

07 7 71" 207: 
31 0 2 ON 

AMP CHAMP 
CONNECTORS 

.0 01 34 7 93 

A. 012 34 791 
010 015 34 2 '1 

4C0 033 34 7 3 

11 
34 2 

.1 068 34 2 93 1 

CO 39 
470 47 .0 
400 65 07 3 m 

:f!'1 99 17B '191'0'i 

CAT NO 
. 3050P 1.1 

ONLY 

93795 

PC Edge 
Boano 

e 

3 45 

7 Z210 

5 . 
6 1: 

7 92 
6 65 

Latch Type Connectors 

48 

0'05; 
P gee Lore. 8 72 

9 47 
9 67 

6 52 

8 12 

9 42 
9 62 

MOUNTING HARDWARE AVAILABLE 
SEPARATELY. 

ed for a volume discount. Items thot are not discountable ore identified by the SERVICE CHARGES VOLUME DISCOUNT 
proptiate discount. To thil subtotal, odd the nomMscountoble items. Th n odd Add $2 00 S 0.00-1 99.99 NET 
or money order accompo es order. s 10.00425.00 Add 30 75 S 100.004249.99 Less 10. 
tatt te 81010E1. 701 Braila Ave. Saab, TbieI River FAIL NM 56701 9 2400-549.99 Add $0 SO S 250.00-5499.99 Less 15 tv 

ts or products purchase from Digi-Key their pro e to be defeenye *NI be ' 511°°-$99." Add 40 25 9 500.004999.99 Less 20*. 

CT TO CHANGE W THOU?' NOTICE." 
5100.00 IL Up No Cha get S 1000.00 il Up Less 25, 

Circle No. 14 on Free Information Card 



Computer Mart 
RATE: Ads are " by 3 ". 1 insertion: $935.00. 6 insertions: $900.00 ea. 12 insertions, $865.00 ea. Closing 

date: 1st of the 2nd mo. preceding cover date. Send order and remittance to Computer Mart, Computers & Electronics, 
1 Park Ave., N.Y., N.Y. 10016. Direct inquiries to: Lois Price (212) 503 -5115. For Customer Service (212) 503 -5115. For 
Customer Service, call (212) 503 -4506. 

DISCOUNT 
COMPUTER 
EQUIPMENT I 1 

LOWEST PRICES on Printers, 
Disk Drives, Software, and 
Other Computer Equipment' 
EPSON Star Micronics Okidata 
Tandon, TEAC & Many Others. 

For a free catalog call 

It. 
918/825-4844 

i~ia - 

mat 
918 825 -4844 Sau 

AMERICAN Business ' '' COMPUTERS 

Thanks to YOU We're Growing 
with YOU and your Computer 

LEO ELECTRONICS. INC. 
P O. Box 11307 
Torrance. CA 90510 -1307 
Tel 213,212 -6133 800,421 -9565 
TLX 291 985 LEO UR 

We Offer PRICE QUALITY 
PERSONAL SERVICE 

64K UPGRADE 
9 Bank (IBM PC; $26.10 (15Ons) 

$24.75 (200ns( 
4164 (15Ons) $2.90 ea 

(200ns) $2.75 ea 
8 Bank (other PCI $23.20 1150ns1 

$22.00 (2000s) 
4164 j150ns1 $2 90 ea 

(200051 $2 75 ea 

256K "MOTHER- SAVER" UPGRADE 
256K - 115005) $22 00 ea 
2116P -3 - 34.00 2732 - $3.80 
2716 - 52 95 2764 - $5 50 
7MS -2716 - $4 95 27128 - $16.50 

We accept checks. Visa. Mastercard or Purchase Orders from 
quábhed firms and institutions U S hinds only Call for 
C.OD California residents add 6' % tax Shipping is UPS 
Add $200 for ground and 6500 for air All major manufac- 
turen. All parts 10o°ro guaranteed Pricing subject to change 
without notice 

gPir THE 
SMART BOX 

Makes your personal computer 
a control station for BSR 
devices. 
Can send and receive all 256 
channels. 
Communicates over existing AC 
power lines. 

Compatible with any computer 
equipped with an RS -232 port. 
Affordable. $294.00 
Direct from Hydrus 

HSORJS 6218 

lyrallaCse,dTX 

Springs 
75235 

4) 350 -8766 

CIRCLE NO I ON FREE INFORMA I ION CARD 

51/4" FLOPPY 
MOTORS 

Now Buehler OEM replace- 
ment spindle motors for all 
major 51/4 -inch, full- height 
floppy disk drives are 
available for fast delivery. 
Built to exact OEM size, per- 
formance and quality stan- 
dards. Pulleys included. 

For details and prices, 
contact: 

Buehler Services, Inc. 
P.O. Box A, Hwy 70 -E 
Kinston, NC 28501 
Phone: 919/552 -4300 

N .104 -t '4T a 

IIIRERS GUIDE 

THE MASTER DIRECTORY 
OF PRODUCTS FOR THE 

IBM PC, PC XT, PCjr 
AND MOST COMPATIBLES! 

AVAILABLE AT YOUR 
LOCAL NEWSSTAND AND 

COMPUTER STORE. 

CIRCLE NO. 109 ON FREE INFORMATION CARD / 
TOROIDAL POWER TRANSFORMERS 

Small size Low noise Easy mounting 

Made In U.S.A. 
Custom sizes: 15VA- 3,000VA el 50/60 Hz 
40 standard transformer. with 
117V-60Hz primaries In stock 
for 20VA, 40VA, 70VA, 100VA, 
150VA, 340VA, 600VA 3 . 

II 

Call an write for data sheets I 

Secondaries. Price Each 
Size* Volts/Amps 1 2-4 5-24 
20VA 2x8.5V/1.18A $24.30 $20.40 $17.90 
OD =2.4" 2x12V/.83A 24.30 20.40 1710 
Il -12' 2x15V/.67A 24.30 20.40 17.90 
Wt.= .7 lbs 2x18V/.56A 24.30 20.40 17.90 

2x24V/.42A 24.30 20.40 17.90 
Multivoltage 29.30 2520 22.40 

100VA 24V/4.15A $29.10 $24,80 $22.10 
013- 3.7" 2x8.5V /5.8A 30.00 25.70 23.00 
H ` 1A" 2x12V/4.15A 30.00 2670 23.00 
WI.- 2.2 lbs 2x15V/3.3A 30.00 25.70 23.00 

2x18V /2.8A 30.00 25.70 23.00 
Multivoltage' 3700 3260 29.50 

600VA 220V/273A $64.90 $5500 649.00 
00 =5.5" 2x24V/12.5A 65.90 56.00 50.00 
H -2.4" 2x30V/10.0A 6690 56.00 50.00 
Wt.= 6.2 lbs 2x33V/9.1A 65.90 56.00 50.00 

2x38V/7.9A 65.90 56.00 50.00 

Duel seconded. may be used se.ralsly. I. pareO.I ar I.... 
For SV and :1211 or SV and :150 rp,.Mbd DC. 

Terms: VISA, MASTERCARD, COO or money ord.ra- 
UPS charges added. 

3,,,,, -2,nn TOROID CORPORATION OF MARYLAND 
0000 Lauml oa Rd., Bowls, MD 207154637 

CIRCLE NO 1 12 ON FREE INFORMATION CARD 

MICROSETTE 
51/4-Inch DISKETTES 

Single or double sided, all double 
density (SSDD, DSDD), in box (es/ 

ITEM 10 PACK 50 PACK 
SSDD $15.00 $70.00 
DSDD 20.00 90.00 

CASSETTES 
Error -free computer grade. 
With label and box. 

C -10 7.50 32 50 
C -20 9 00 ;39 00 
C -60 11.00 50.00 
C -90 15 00 70.00 

UPS Shipping Included in continental 
USA - California customers add taxes 

ú 111l:i.i:i 2 di i Ware 
275 Santa Ana Court 
Sunnyvale, CA 94086 

(408) 737 -8441 
LE NO. 108 ON FREE INFORMATION ARD 

20 PROGRAMS 
on 2 cassette tapes 

for 16K 
TS 1000, 
TS 1500, 
& ZX81 
only 
S19.95. 

for TS2068, C -64, VIC -20, ATARI, 
TI99/4A, CoCo & MC -10 only $29.95 
Save money, learn about the exciting world of home 
computing and have fun doing it with the new 
HOME -PACTS. 
The HOME -PACTS' with 21 page user manual 
covers educational, graphics, recreational, home 
finance and utility applications. 
Great tool for learning to program in BASIC. 
Programs are listable and manual includes section 
on modification tips. 

110 DAY MONEY BACK GUARANTEE I 

Please add $2.00 shipping and handling to order. 
Simplex Software, Dept CE2 

62 Crestview Drive 
Willingboro, NJ 08046 

MC, VISA & Checks Accepted 
Orders & Inquiries State Computer Type 

Dealer In.uiries Invited 

N 1 N FRE INFO AT AR./ 

BUILD OUR 
PROGRAMMABLE DRUM SET 

OYO t 
oo,...mR..f, 

Select from 7 percussion sounds. struc- 
ture pattern and time signature in any con- 
ceivable combination. Enter scores in 
seconds with touch sensitive electronic 

(controls. Includes score editing, bridges 
and intros, external sync to sequencers 

land foot controls,'memory save and more. 
Easy to assemble from our kit 
No. 3750 Programmable Drum Set Kit 

$79.95 (plus $3 shipping) 
Ask for our FREE Catalog. 

MiA Electronics, Inc. 
Dept. P 1020 W. Wilshire Blvd.. 

Oklahoma City, OK 73116 
orders (800) 654 -8657 



 LIONHEART 
SUSINE SS AND STATISTICAL SOFTWARE 
:cplanalo y looks. Compiled Software 

Exploratory Data Analysis S 75 

Experìreer tal Statistics $115 
Business Statistics $135 
Forecasting and Time -Series S115 

Business end Economic Forecasting 5135 

Monte Cao Simulation $125 
Linear anc Non -Linear Programming S 75 

Decision Analysis Techniques S 85 

PERT and Critical Path Techniques S 75 

Optimi:atbn S 80 

USJJS. JF-M, Apple DOS 3.3. Macintosh 

BASIC LANGUAGE UTILITIES (MS -DOS) 

BASIC COMPILER 5150 
Pr/BASIC S 75 

MEMORY - S 75 

STRUCTURE - S 75 

CWER -Y Word Processor (MS -DOS) 5100 

, ISA MasterCard, Check 

LIONHEART 
FO Box 3'9 
Alborg. V- 
E544C 
(514) 933 -4918 

3UY /SELL USED COMPUTERS 
WITHOUT RISK! ! ! 

1Newslet_er with ads to buy or sell 
used hardware. $12 yr. Ads $15. 
Ads submitted with subscription 
z-e at half price for total of $20 
for ad & subscription. 
Euyer selects ad, sends purchase 
price to Computer Swap Shop; 
who holds it in escrow, notifies 
Seller who ships to Buyer. Buyer 
has 7 days to examine, if not satis- 
- ed, re:urns equipment to Seller 
and gets money back. If O.K., 
Seller receives sales price less small 
commission. Must be a member to 
:uy Or sell. 

NO RISK ! BONDED 
COMPUTER SWAP SHOP, INC. 

P.O. BOX 2988 
DELRAY BEACH, FL 33444 

- k 11 k. :LI: k CARD 

EWTE I:1E 

Quality silkscreend. "T" in your 
choice of color and size 
mcdes... Blue Red Black . 

SM MED LG X -LG 

Send 510 (includes postage 8 han- 
dling) per shirt to ZERO ONE, 8306 
Vilahire Blvd., Suite 141. Beverly Hills. 
CA90211 (CAResldemsade 6W% sales two 

Please allow 4 -6 wks for delivery 

J 

SOFTWEAR FOR 
THE FRIENDLY USER 

ASYNC- CARTRIDGE 

8551 Asynchronous Communications Inter- 
face Adapter for Commodore 84 . 

Plugs into cartridge slot allowing serial 
communications to 19.2 K BPS. 
Provides socket for 8K EPROM. You can 
put your communications software on a 
cartridge. 
Used as Device 2 (RS232 Port) with ASYNC- 
WEDGE software on 8K EPROM. 
Compatible with Cartridge- Maker -84TH 
with the addition of a blank 8K EPROM. 

(Commodore 64 is a registered trademark of 
Commodore Business Machines, Inc.) 

ASYNC- CARTRIDGE 84 $59.95 
ASYNC -WEDGE 64 19.95 
BLANK 8K EPROM 550 
Shipping 300 

(If C.O.D. add $2.00) cc 
Custom Programming Group, Inc. 
47 -2A Marchwood Road Exton, PA 19341 

(215) 383-8840 

CIRCLE NO 113 

r ELECTRONIC 1 
LCOMPONENTS 

:1SJ Y. - "., 

KE ̀60 PAGD.. 
e-roleP x, ,. 

OudrU 
A S2 00 

MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

OVER 15.000 DIFFERENT ITEMS IN STOCKT. 

MOUSER ELECTRONICS 
11433 W00DSIDE AVE.. SANTEE. CA 92071 
PHONE: (619) 449 -2222 TWX. 910 - 331 -1175 

IR L .114 ' i -Y -- N A 

_LI_L1_s_I_9 I -20 
Jmnmf Tr -I I I 

MULTIPLEXED 

DIGITAL 
VOLTMETER 
Only $79 LJ 
FEATURES 

16 Channel A/D convener (0 -5V range) 

High accuracy (1/2% of full scale) 

Simple to use (one BASIC statement) 

Plugs into either VIC -20 or C -64 

Great for engineering experiments, Science 
Fair projects, household monitoring of tern - 

peratures, solar intensity, position sensing, etc 

Get professional results, inexpensively, 
It's a sate learning tool for the student. 

Send check or money order or request our 

free brochure. 

DRIVER ELECTRONICS 
797 Overhlll Drive Dept. S 

Hayward, CA 94544 

California residents add 6% sales lax 

CIRCLE NO. 117 ON FREE INFORMATION CARD _=1RCLE NO. 118 ON FREE INFORMATION CARD 

a 1 r 1 

COMMODORE 64 
INTERFACING BLUE BOOK 
Written by a college professor in a friendly and 
informative style, this book is a gold mine of 
practical information on how to build a variety 
of useful interf aces ioryour computer. Over 30 
projects including cassette interface, printer 
interface, expansion bus, light pen, RS -232 
interface, more user ports, thermometer, 
speech synthesizer and two other voice pro- 
tects, ND and D/A converters, 5 telephone 
interfaces including a sophisticated voice mail 
project, motor controllers, AC power control, 
logic analyzer capacitance meter, spectrum 
analyzer, home security system and many 
more. $16.95 postpaid. Foreign orders add $3 
for AIR MAIL shipping. 

VIC 20 INTERFACING BLUE BOOK 

30 hardware interfacing projects for the VIC 
20. Similar to the 64 book above. See what 
your VIC can do with a little interfacing. 
$14.95 postpaid 

MICROSIGNAL PRESS 
Dept B, P.O. Box 388 Goleta, CA 93116 

1 I I I 1 1 I I I 

MAXIMUM 

Maximum income from your computer - 

$300, $1000, $3000 per month!! SEND OR 
CALL FOR DETAILS 

MAXIMUM PROTECTION 
9000 AMPS Surge Protection with 3 

banks of 2 individually EMI /RFI filtered 
sockets - 15 amp circuit breaker - on /off 
switch with indicator #DE310 ... $39.95 

Same as above, but only 1 filter 
#DE306 .. $29.95 

MAXIMUM SAVINGS - BUILD YOUR OWN 

68000 BOARD SET (512 KB, MMU) $78.00 
Z80 BOARD SET (DISC I / F) ... $78.00 

PARRALLEL SWITCHER 24 LINES 
SWITCHED 

3 POSITION $94.00 

FREE CATALOG 

DIGATEK CORPORATION 
SUITE 7 

2723 WEST BUTLER DR. 
PHOENIX, AZ 85021 

602 -995 -8371 

116 ON FREE INFORMATION CARD 
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T-SHIRTS 
FOR HOME, SCHOOL, 

AND OFFICE! Ñ 
TheULTIMATESoltware, I 

A MUST for all computer lovers' 

BRIGHT GREEN lL C D I LETTERS N 
CUSTOM /1LKsCREENED ON50/50 BI END 

- HIGH TECH DESIGN, - 
FM a popular styles to choo horn 

Today! Only $895 - Order ppd 

17 MOde ,n U.S. A S. W.,. WOO Sho. and Coma tab. 
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Eagle PC 2 
. Dual 360K Drives 

Eagle Writer 
Eagle Calc 

With Monitor $149500 
Eagle 2E -2 s7ggoo 
NANA Com H/H Drives 

360K $10500 
10 MB Hard Disk 

w/ Controller $69500 

Call SWL 
1807 W. Katella, #101 
Anaheim, CA 92804 

(714) 491 -0345 

CIRCLE NO 1 19 ON FREE INFORMATION CARD 

A 

LOCATE DEAD COMPONENTS 
THERMOPROBE quickly identifies 
DEAD PC board components. Locates 
DEAD resistors, transistors, IC's, diodes. 
and transformers without direct contact in 
seconds. Operating active components ra- 
diate heat, dead components don't. 
THERMOPROBE is sensitive to 1/25 °F 
change in temperature. A must for your 
workbench or field service. ORDER 
#209TM. ONLY $21.95 + $2.50 shipping. 
NY Res. add tax. BUYUS, INC., Dept. 
CE485, 10 White Birch Dr., Ossining, NY 
10562. VISA or MasterCard (914) 762 -4799 

THE 

BUYERS GUIDE 

THE MASTER DIRECTORY 
OF PRODUCTS FOR THE 

IBM PC, PC XT, PCjr 
AND MOST COMPATIBLES! 

AVAILABLE AT YOUR 
LOCAL NEWSSTAND AND 

COMPUTER STORE. 

FREE 
CATALOG! 
Just let us know and we'll mail 
you a FREE Creative Comput- 
ing Catalog -16 pages filled 
with books, buyer's guides, 
magazines, and more! 

To get your FREE catalog, 
write to: Creative Computing 
Catalog, Dept NA1X 39 East 
Hanover Ave., Morris Plains, 
NJ 07950. 

*MICROCOMPUTER* 

BUSINESS 
SOFTWARE 

1=1. 

MEDICAL MGMT... 
DENTAL MGMT... 
INSURANCE AGENT 
LEGAL BILLING 
PROPERTY MGMT.. 
AND MUCH MORE ! 

UNIVAIR INTERNATIONAL 
9024 St. Chartes Rock Road 

ST. LOUIS, MISSOURI 63114 

(314) 426-1099 

rni MPRYPIRC INDUSTRIES 

800 -231 -3680 
Radio Shack TRS -80's 
EPSON PRINTERS 

People you Trust to give you the very best! 

Model 1000 

Lowest 
Asimal& Price 

Epson Printer Reliable 
Service 

av-...;&121 
Quality 
Products 

"World's Largest Volume TRS -80 Dealer" 

22511 Katy Fwy., Katy (Houston) Texas 77450 
(713) 392 -0747 Telex 774132 

CIRCLE NO 120 ON FREE INFORMATION CARD 

MARKETPLACE 
CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $5.00. PERSONAL: $3.00, EXPAND-AD': $7.50. Ads set in all bold type @ 20% premium. Ads 
set with background screen @ 25% premium. DISPLAY: 1" x 21/4 ", $605.00. 2" x 21/4 ", $1,165.00 3" x 21/4", $1,675.00. GENERAL INFORMATION: Frequency rates 
and prepayment discounts available. Payment must accompany order except credit card -Am. Ex., MC, VISA (include exp. date) -or accredited ad agency inser- 
tions. Copy subject to publisher's approval; must be typewritten or printed. First word set in caps. Advertisers using P.O. Boxes MUST supply permanent address 
and telephone number. Orders not acknowledged. They will appear in next available issue after receipt. Send order & remittance to: Classified Advertising, COM- 
PUTERS & ELECTRONICS Magazine, 1 Park Avenue, New York, NY 10016. To Charge your ad to a major credit card, call Lois Price at (212) 503 -5115. For Customer 
Service, call (212) 503 -4506. 

FOR SALE 

GOVERNMENT and industrial surplus receivers, trans- 
mitters, snooperscopes, electronic parts, Picture Cata- 
log 25 cents. Meshna, Nahant. Mass. 01908. 

ELECTRONIC CATALOG. Over 4,500 items. Parts, & com- 
ponents. Everything needed by the hobbyist or techni- 
cian. $2.00 postage & handling (United States Only), 
refundable with first $15.00 order. T & M Electronics, 472 
East Main St., Patchogue, NY 11772. (516) 289 -2520. 

POLICE CODE UNSCRAMBLERS, lets you hear the coded 
messages of Police, Fire and Medical channels; plus other 
scanner accessories, satisfaction guaranteed. DNE Inc., 
Rt. 7, Box 257 -A, Hot Springs, AR 71901. (501) 623 -6027. 

PRINTED CIRCUIT BOARDS, your artwork. Quick deliv- 
ery. Reasonable. Atlas Circuits, Box 892, Lincolnton, NC 
28092. (704)735-3943. 

FREE CATALOG of special function IC's and quality com- 
ponents. Goldsmith Scientific, 720 E. Industrial Park Dr., 
Manchester, NH 03103. 

CABLE TV products. Jerrold, Hamlin and Oak, send $3.00 
to: ADDITIONAL OUTLET CORP., 1041 W. Commercial, Ft. 
Lauderdale, FL 33309. 

LOWEST POSSIBLE PRICES ANYWHERE! Computers 
Hardware -Software- Printers. Audio, Video. Car Stereo 
ELECTRIFIED DISCOUNTERS, 996 Orange Ave., West 
Haven, CT 06516. MC /VISA. (203) 937 -0106. 

CABLE T.V. EQUIPMENT, JERROLD HAMLIN, OAK. all 
types. We also have Jerrold SB -3 in kit form. All parts and 
instructions included. Dealer inquiries invited. S.A.P. 3531 
W. Glendale Ave., Phoenix, Arizona 85021. (602) 973 -9117. 

CABLE CONVERTERS, MICROWAVE T.V. antennas, all 
types of cable T.V. accessories and kits. HMR SALES, 221 
East Camelback #1, Phoenix, AZ 85012. (602) 993 -0398. 

CABLE TELEVISION, Copy of Federal Laws $10.00. Rob- 
erts, P.O. Box 63/6025 CE, Margate, Florida 33063 (305) 
752 -9202. 

MICROWAVE ANTENNAS COMPLETE WITH WAR- 
RANTY from the original manufacturer. Three styles 
Daisey, Parobolic, and Yaggi. We also repair all down con- 
verters and power supplies. S.A.P. 3531 W. Glendale Ave., 
Phoenix, Arizona 85021. (602) 973 -9117. 

FREE CATALOG. 996 KITS. Audio, video, TV computer 
parts. Allkit, 434 West 4th St., West Islip NY 11795. 

SATELLITE TV RECEIVER BREAKTHROUGH! Build your 
own system and save! Instruction manuals, schematics, 
circuit boards! Send stamped envelope: XANDI, Box 25647, 
Dept. 22Z, Tempe, AZ 85282. 

WHOLESALE PANASONIC SONY MARANTZ VCR TELE- 
VISION MATV /CATV ACCESSORIES (718) 897 -0509. D & 
WP, 68 -12 110 St., Flushing, NY 11375. 



MICROWAVE ANTENNA SYSTEMS 

Freq. 2 1 to 2 6 GHz 34 db Gain 

COMPLETE SYSTEMS las pictured' 
Commercial 40' Rod Style $99 95 

Parabolic 20' Dish Style 89.95 

LIFETIME WARRANTY 
PARTS AND LABOR 

CALL OR WRITE FOR KITS PARTS 

INDIVIDUAL COMPONENTS 

We Repair All Types Down 
Converters 6 Power Supplies 

Phillips -Tech 
Electronics 
P.O. Box 34772 
Phoenix. AZ 85067 
16021967 -6972 COD'S 

Special Quanuly Pricing Dealers Wanted 

CABLE TV CONVERTERS. Police Radar Detectors and 

Scanners. Send $1.00 for catalog. Great Lakes Com- 

munications Inc., 0 -2026, Chicago Drive, Denison, MI 

49428. 

CABLE TV CONVERTERS: Jerrold, Harmlin, SB -3, Mini - 

code, Zenith, UHF converters. Send SASE, 544 postage or 

call for into. (312) 637 -4408. Higgons Electronics, 6014 W. 

Nelson, Chicago, IL 60634. 

Computer /Satellite modulators, CCTV cameras, moni- 
tors, MATV, Kits. Free video catalog. Phone (402) 987- 

3771. Dealership available. ATV Research, 13 -CE Broad- 
way, Dakota City, NE 68731. 

PRINTED CIRCUIT BOARDS. Double sided with plated 
through holes or single sided. No set up charge. Caudill 
Inc., 205 East Westwood Ave., Highpoint, NC 27262., (919) 
884 -0229. 

HALON FIRE EXTINGUISHER. (Rechargeable -2 BC) will 
not harm electronic /mechanical equipment. Satisfaction 
guaranteed -$49.95. VISA /MC, COD. Homecare, Rd #3, 
Box 3376, Hamburg, PA 19526. (215) 562 -3249. 

PAY -TV RECEPTION, HBO, Showtime, Cinemax, 'How -To' 

Book $4.95. Diptronics, Box 80(C5), Lake Hiawatha, NJ 

07034. 

FREE BROCHURE! Largest selection of computer ori- 
ented T- shirts and caps. Must see! Computer Graphics, 
Box 4055, Lutherville, Maryland 21093. 

COMPUTER EQUIPMENT /PARTS 

SAVE 90% Build Your Own Minicomputer. Free Details. Di- 

gatek, 2723 West Butler Dr., Suite 20C, Phoenix, AZ 85021. 

AMBER REPLACEMENT CRT's (picture tubes) for IBM PC, 

Radio Shack. TeleVideo, DEC, Kaypro and many more 
monitors. Made with European Amber phosphor, high -lead 
glass, anti -glare tech, high -res gun, etc. Finest quality. 
Replace your CRT (a 20 minute job) and eliminate eye fa- 

tigue, improve appearance. Free literature. ALSO, anti -ra- 

diation, anti -glare terminal shields. Langley -St. Clair 
Instrumentation Systems, 132 W. 24th St., NY, NY 10011. 

(800) 221-7070. 

FREE 64 PAGE COMPUTER CATALOG crammed full of 
thousands of the best buys and lowest prices around! A.P. 

COMPUTER PRODUCTS, Dept. CC, 214A East Main, 
Patchogue, NY 11772. (516) 698-8636. 

FULLY ENCODED ASCII KEYBOARDS, new, multifea- 
tured, $35. APPLESOFT ROM sets $60. Apple, Xerox, 
Bigboard builders send stamp /flyer. Electrovalue, Box 376 - 
PK. Morris Plains. NJ 07950. 

USED COMPUTER terminals, printers, cables, surplus 
electronic parts. Specials 9" CRT -as is- $10.00. Switching 
power supply- new -$37.50. Catalog $1.00. Rondure 
Company, The Computer Room" CE, PO Box 35566, Dal- 
las, TX 75235. (214) 630 -4621. 

SELF CONTAINED eprom programmer /emulator kit, from 
U.S. $79.00. Z -80 based microcomputer kit, from U.S. 

$129.00. FREE CATALOG. Protec, 725 Decarie #202, St. 

Laurent, QC, Canada H4L 3L4. Tel. (514) 744 -3363. U.S. 

Inquiries. 

DISCOUNT COMPUTER SUPPLIES. Write for free cata- 
log. Mail to: C.R.E. Wholesale. P.O. Box 361, North Lake, 
Utah 84054. 

DISK DRIVES ALIGNED AND REPAIRED 51/4- SS -$40, 51/4 

DS +8 "- SS -$50, 8 "- DS -$70; includes minor parts. Dealers 
welcome. Micro Scot, P.O. Box 766, 5515 Ruhkala Rd., 
Rocklin, CA 95677. (916) 624 -5636. 

SPEECH SYNTHESIZER, Schematics and programs for 
APPLE, VIC, Comm64, color Computer, TRS -80. Uses 
SPO256 -AL2 chip. Plans $7.00. MICROTALK, 39 Ray- 

mond St., Providence. RI 02908. 

RS232C MONITOR /TESTER displays signals for prob- 
lem /connection analysis $30. Spec Sheet $2. MARIETTA 
COMPUTER TECHNOLOGY. 1512 Roswell Road. Suite 110, 

Marietta, GA 30062. 

BUY -direct from Taiwan. Computers, Software, and Parts. 

Send $2 for list of 10 company addresses. AIE Co., 18925 

Brasilia Dr., Northridge, CA 91326. 

2,716 Programmer Plans. Build for $25.00. Send $5.00 to: 

Electronics, 1430 View Ave., Centralia, WA 98531. 

COMPUTER SOFTWARE 

HORSE a DOG HANDICAPPING PROGRAMS FOR MOST 

PERSONALCOMPUTERS. Free catalog: Gambler's Edge 

Computing, Dept. B6, 250 Richards Rd., Suite 254, Kan- 
sas City, MO 64116. 

COMMODORE 64 /VIC 20 Games /educational software. 
Over 400 titles! Write for FREE catalog! American Periph- 
erals, 12 Bangor St., Lindenhurst, NY 11757. 

PROGRAM PACKAGING AND SUPPLIES. Binders, Slip- 
cases, Game Portfolios, Disk, Etc. FREE CATALOG. An- 
thro Systems, 376 East St. Charles Rd., Dept. CE, Lombard, 
IL 60148.(312)629 -5160. 

TI -994A SOFTWARE /HARDWARE bargains. Hard to find 
items. Huge selection. Fast service. Free catalog. DE, Box 

690, Hicksville, NY 11801. 

TI -99/4A Softwares for personal, home entertainment, and 

business applications. Write for free catalog to: Micro -Biz 
Hawaii, Dept. P 98- 1409D, Kaahumanu St., Aiea, Hawaii 
96701. 

IBM -PCjr owners, we have the affordable software you 
want. Free catalog. ()owl Software, 1435 Burnley Square 
No., Columbus, OH 43229. 

FREE PROGRAMS! Commodore -64 /ALL TRS-80's/T199- 
4A/Timex/Vic-20. Send postage stamps! EZRAEZRA, Box 

5222 -CAP, San Diego, CA 92105. 

CONTRACT BRIDGE GAME software -$39.95. Apple, IBM, 
TI99 -4A, Commodore 64- 16- VIC -+4, TRS 80 -1 -3 -4 -CoCo. 
thers. Immediate shipment. Send check to Authors; John 
and Lynda Allan, Azilda, Ontario, POM -1 B0, Canada. (705) 

983 -4341. 

BEAM ANALYSIS PROGRAM FOR APPLE II + /2E. Calcu- 
lates reactions, shear, moments, slopes and deflections. 
$50.00. Sylca Corp., 33 -47 14th St., D.E., Long Island NY 

11106. 

DISCOUNT SOFTWARE /HARDWARE -20% to 40% be- 
low retail. Apple, Atari, Commodore, IBM PC, TI- 99/4A. 
Panasonic KXP -1090 $209, TI extended BASIC $90. 3% 

shipping. Send $1 for extensive catalog. Over 1000 titles. 
Specify computer. Multi Video Services, PO Box 246, East 
Amherst, NY 14051. (716) 688 -0469 (5 -9 pm). 

ELIZA. This classic artificial intelligence program is fas- 
cinating, surprising, always entertaining. C64 disk $9.95. 
P&H free! HTE America, 7010A Tree Lane, Madision, WI 

53717. 

COMPUTER PUBLICATIONS 

"DISK DRIVE MANUAL" -Drive Alignments, Pre- 

ventive Maintenance, Diagnostics, Troubleshooting, 

Repairs -Without Special, Expensive Software, 

Equipment. Comprehensive. $19.90. Brochure $1. 

Consumertonics Co., 2011 Crescent, Alamogordo, NM 

88310. 

COMPUTER SELECTION MADE EASY! Micros- Minis- 
Games -Business. Easy to follow guidelines and check- 
lists for selecting the right hardware and software. Com- 
plete package $9.95. Cheques only. Winton Evaluators Ltd, 
8113 Wiltshire Blvd., Delta, British Columbia, Canada. V4C 

4B5. 

ELECTRONIC DIRECTORY -1500 manufacturers and 
distributors. Lists products and key personnel, sources for 
books, periodicals, and free pamphlets, films, and cata 
logue showing textbooks, training aids, lab manuals on 

electronics- basic, industrial, T.V. and radio. $19.95 or send 

$2.00 for details (refundable). CONSUMER MARKETING, 
240 N. 100 W., Logan, Utah 84321. (8091) 752 -0855. 

EMPLOYEE MOTIVATIONAL programs publisher looking 
for original ideas for humorous situations relating to the 
data processing industry. Will pay $50 for any idea used. 
Reply P.O. Box 7287, Wilmington, DE 19803. 

COMPUTER CLUBS 

APPLE -COMPATIBLE: $215 64K- COMPUTER! $21 inter- 
face boards! 8 programs! Learn where: loin Integrity 
Computer Club, 555 Breckenridge, Buffalo, NY 14222. April 
special: $18 membership. 

COMPUTER REPAIRS 

REPAIRING THE COMMODORE 64, manual, $14.95, WM 
Micro, Box 3287, DEPS, Dartmouth N.S. Canada B2W 5G2. 

COMMODORE 64 

AUTOMATIC TELEPHONE DIALER INTERFACE can make 
you rich. FREE revealing details. Microtronics Money 
Making Systems, 355 California Drive, #A4, Burlingame, 
CA 94010. 

COMMODORE 64 SOFTWARE. Free price list. WMJ Data 

Systems, Dept. CEC64, 4 Butterfly Drive, Hauppauge, 

NY 11788. 

FUN AND EDUCATION: 64 owners, exciting history games 

by instructional designer. Send $3.00 for demonstration 
disk and price list. Culver Instructional Design, 201 Pa- 

mela Drive, Loveland, CO 80537. 

COMMODORE -64: Unhappy with the program you rec'd 
with the modem? Want 38K of memory? Want to print, put 
on DISK /TAPE the into you're paying for? Our software 
does. Menu driven. Ease of Basic +speed of machine code. 
$16.95 Tape /Disk. $2.00 Shipping. TwH Electronics, 2 

Stacey, Goffstown, NH 30345. 

TIMEX /SINCLAIR 

TS2068 FLOPPY DISK INTERFACT and CPM...Here at last. 

Aerco, Box 18093, Austin, TX78760, (512)451-5874. 

SPEECH synthesizer. Timex: TS2068/1500/1000 specify. 
ML- program, multiple vocabularies, flexible memory re- 

quirements, very intelligible. Comes complete. Includes 
273 words. Expandable. $16.95 p.p., TAD PAINTER, Box 
166055, Irving, TX 75016. 

ATTENTION TS2068 owners. Easily convert to a UK 

Spectrum Sinclair. Allows you to run over 1,000 software 
titles. Write for info and software brochure to: E. McGhee, 
#150, 10127 -121 St. Edmonton, Alberta, Canada T5N 3X1. 

NEW T/S PUBLICATION: Quarter S. T/S information four 
times per year for only $8.00. Check to WMJ Data Sys- 

tems, 4 Butterfly Drive, Hauppauge, NY 11788. 

TIMEX /SINCLAIR /SPECTRUM /QL. Send $1.00 for our 32 

page picture catalog. Sunset Electronics, 2254 Taraval 

Street, San Francisco, CA 94116. (415) 665 -8330. 

CABLE T.V. 

CABLE TV SECRETS, the Informative Publication the 

Cable Companies Tried to Ban. HBO, Movie Channel, 

Showtime converters, etc.- $8.95. CABLE FACTS, Box 

711 -PE, Pataskala, Ohio 43062. 

CABLE TV CONVERTERS and modulators. Commer- 

cial types. BEST PRICES. Catalog $2.00. Profes- 

sional Video Inc., 4670 Hollywood Blvd., Hollywood, 

CA 90027. 

PLANS AND KITS 

Communicate for miles with other computers with no li- 

cense radio link. Study package with full details, sources. 
$8.00 refundable. Broadcast Technical Services, 11 Wal- 
nut St., Marshfield, MA 02050. 

PROJECTION TV ... CONVERT your TV to project 7 foot 
picture ... Results comparable to $2,500 projectors ... To- 

tal Cost less than $30.00... PLANS AND 8" LENS $19.95... 
Illustrated information FREE. Macrocoma -CH Washing- 
ton Crossing, Pennsylvania 18977. Creditcard orders 24 

Hours. (215) 736 -3979. 

MODULAR I/O PORT KITS ... Parallel 8 -Bit Input and Out- 
put for Models I ($35), III/4 ($55), and CoCo ($50)(requires 
5V supply). Send check or money order to: D&A RE- 

SEARCH, 400 Wilson Avenue, Satellite Beach, FL 32937, 

(305) 777 -1728. 

CONTROL 128 DEVICES with your computer $16.95 for 
plans, schematics, diagrams, programming. Affordable! 
Expandable! B.A. Smith, P.O. Box 1113, Elbridge, NY 13060. 

BUILD AN EPROM PROGRAMMER for the Commodore 
64 /VIC 20. Four plans send $6.00 to: H.A.L., PO Box 532, 
Nauvco, Illinois 62354. 

WANTED 

GOLD, electronic, circuit board scrap, silver, platinum, 
tantalum, mercury. Ores, metals assayed. Samples eval- 
uated. Wholesale Terminal, toll free 1 -800- 932 -1010, (617) 

326 -3442 in Mass. 

TUBES 

TUBES: "Oldies ", Latest. Supplies, components. sche- 
matics. Catalog Free (stamp appreciated). Steinmetz, 7519 - 

PE Maplewood, Hammond, Ind. 46324. 

PERSONALS 

MAKE FRIENDS WORLDWIDE through international cor- 
respondence, illustrated brochure free. Hermes -Verlag, 
Box 110660/Z, D -1000 Berlin 11, W. Germany. 

CORRESPONDENCE TO ASIA FOR LASTING, RELA- 
TIONSHIP. Free information. AAWS -CE, Box 2777, Orcutt. 
CA 93455 -0777. 



INSTRUCTION 

REPAIR ELECTRONIC ORGANS- Revised home study 
course covers all current makes and models. Free book- 
let. Niles Bryant School, P.O. Box 20153, Sacramento, CA 
95820. 

UNIVERSITY DEGREES BY SPECIAL EVALUATION of 
existing credits and Job Experience. Fast, inexpen- 
sive. Call (614)863-1791. Or write: EVALUATION, Box 

13151 -A4, Columbus, Ohio 43213. 

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing de- 
tails, strange catalog free! Autosuggestion, Box 24 -ZD, 
Olympia, Washington 98507. 

EARN $800 +WEEK! Get your "F.C.C. Commercial Radi- 
otelephone License" at home. "Free" details. COMMAND, 
D -100, Box 2223, San Francisco 94126. 

UNIVERSITY DEGREES! Economical home study for 
Bachelor's, Master's, Doctorate. Prestigious faculty 
counsels for independent study and life experience cred- 
its. Free information- Richard Crews, M.D. (Harvard), 

'President, Columbia Pacific University, 1415 Third St., Dept. 
2D53, San Rafael, CA 94901; Toll Free (800) 227 -1617; Ext. 
480; California: (800) 772 -3545, Ext. 480. 

MUSIC THEORY, SOFTWARE and Keyboard for Apple 
Ile, Commodore 64, Atari. Includes chords, scales, in- 
tervals, others. Musictron, 11918 Vance Jackson. San 
Antonio, Texas 78230. (512) 696-1973. 

FOR INVENTORS 

INVENTORS, IDEAS HAVE VALUE! 

Ever think of an idea, forget it and see it later on the 
market? Many people don't forget, act quickly and 
are rewarded by American Industry. Write down 
your idea! We offer free disclosure registration and 
initial consultation regarding your idea's potential 
value. Call or write without delay for your free infor- 
mation package. 

AMERICAN INVENTORS CORPORATION 
82 Broad St., Dept. CE 
Westfield, MA 01086 

413 -568-3753 

A Fee Based Marketing Company 
Offices Coast to Coast 

NVENTIONS, IDEAS, NEW PRODUCTS WANTED! Indus 
try presentation /national exposition. Call TOLL FREE 
1- 800 -528 -6050, extension 831. 

PATENT PROTECTION. Searches, Applications, Licen- 
sing. Free Advice. Silicon Valley Patents, 3732 Oakes, 
Hayward, CA 94542. (415) 886 -4440. 

BUSINESS OPPORTUNITIES 

MECHANICALLY INCLINED individuals desiring owner- 
ship of Small Electronics Manufacturing Business -with- 
out investment. Write: BUSINESSES, 92 -K4 Brighton 11th, 
Brooklyn. New York 11235. 

BORROW $300.- $30,000 INTEREST FREE! Keep indefi- 
nitely! Free Details. Write: American, 1601 Main, Plain- 
field, Indiana 46168. 

BUMPER STICKER PRINTING DEVICE. Cheap, simple, 
portable. Free details. Bumper, POB 22791 (PE), Tampa, 
FL 33622. 

FREE BROCHURE. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions, Doolco Inc., 11252 
Goodnight, Suite 600, Dallas, Texas 75229. 

BORROW $400.- $40,000 overnight on your signature! All 
eligible. Repay anytime. Free details! Infohouse -CE, 808 
Post, San Francisco, CA 94109. 

MULTI -CHANNEL microwave antennas. Highest qual- 

ity, low prices, dealers welcome. D.T. compact $38.00; 
P.T. -1 $48.00; SR -1 $65.00; D.T. Grid $69.00; PTS -33 

$75.00. All units complete! Daisy Tenna, Box 42010, 

Phoenix 85080. 1(800) 874-9033. 

MAIL ORDER OPPORTUNITY! Start profitable home 
business without experience or capital. Information free. 
Mail Order Associates, Inc., Dept. 624, Montvale, NJ 07645. 

$100,000 YEARLY!!! Assemble "PROFESSIONAL" GIANT 
SCREEN PROJECTION TV's -"Don't be fooled by imita- 
tions!" ... "Build the best with lenses and screens utilized 
by Sony, Zenith, Sylvania, and Magnavox!" ... Simple con- 
struction! ... illustrated information and complete parts 
catalog 2.00... Money back guarantee! ... POLIVISION,187- 
Y Cypress St . Throop, Pa 18512. 

WORD PROCESSOR PROFITS. Earn up to $80,000 an- 
nually at home or office. 224 pages. $16.00. Fires Inc., 8430 
Buckingham Dr., El Cerrito, CA 94530. 

MAKE EXTRA MONEY using your home microcomputer. 
FREE DETAILS. Send SASE to: Information, Box 25545- 
B, Honolulu, HI 96825. 

NET thousand+ Monthly with Home Computer Part Time. 
Complete Business Plan $10.00. Unlimited Possibilities. 
Glenn Koellisch, P.O. Box 9017, Canton, OH 44711. 

$2,000 AND MORE POSSIBLE in your mailbox every day 
mailing envelopes. No personal contact. Complete de- 
tails $2.00. Newsletter -221, 6545 Addison, Unit H, Chi- 
cago 60634. 

PROJECTION TV MAKE -$$$'s assembling Projectors ... 
Easy... Results comparable to $2,500 projectors. Yourto- 
tal cost less than $20.00. PLANS, 8" LENS & Dealers in- 
formation $17.50 ... Illustrated information FREE .. 
Macrocoma -CHX, Washington crossing, Pennsylvania 
18977. Creditcard orders 24 Hours (215) 736 -2880. 

$1000 + per month using your personal computer, in your 
spare time! Proven methods that work. Send $1.00 for in- 
formation to: Data Management Systems, PO Box 52, 
Fallbrook, CA 92028. 

MAKE $50,000 IN TWO MONTHS! No risk -completely 
legal! Send $2.00. CCP, 10636 Main St., Suite 471, Belle- 
vue, WA 98004. 

BF CONSULTANTS, now has funds available for any 
worthwhile purpose, competitive terms, Send $1.00 to 
cover P &H to: Bjorn Financial Consultants, 323 Franklin 
Bldg., South, Suite 804/B -166, Dept. CE -0103, Chicago, IL 
60606 -7093. 

ERASE DEBTS with little -known law- create wealth!! De- 
tails FREE -Wealth Kit, No. EE4, Billings, NY 12510. 

EARN EXTRA INCOME with your microcomputer. Super 
opportunities! Free details. Scitec, Box 02038, Colum- 
bus, OH 43202. 

DO -IT- YOURSELF 
TELEPHONE SYSTEMS at wholesale prices. Catalog 
$3.00, refunded with order. DTC, P.O. Box 15046, Day- 
tona, FL 32015. 

MAILING LISTS 
FREE MAILING LIST analysis. Details. GOC -14N, Box 1107, 
Stuart, FL 33494. (305) 334 -5205. 

REAL ESTATE 
500 OFFICES ... 45 STATES! 30,000 listing on computer, 
16,000 under $50,000! Free printouts and regional cata- 
logs! UNITED FARM AGENCY, 612 -EP West 47th, Kansas 
City, MO 64112. Ph: 1 -800- 821 -2599, in MO 1- 800 -892- 
5785. 

INSURANCE 
SAFEWARE. If your computer is important to you, insure 
it! SAFEWARE provides full replacement of hardware, 
media and purchased software. As little as $35.00 a year 
for comprehensive coverage including fire, theft, power 
surges, earthquake, water damage, auto accident. Call 8 
to 8 Mon. through Sat. SAFEWARE, The Insurance Agency, 
Inc., 2929 North High Street, Columbus, OH 43202. (800) 
848 -3469 (nat). (614) 262 -0559. (OH). 

GOVT'D SURPLUS 
IS IT TRUE YOU CAN BUYJEEPS FOR $44 THROUGH THE 
U.S. GOVERNMENT? Get the facts today! Call (312) 742- 
1142 Ext. 4649. 

EMPLOYMENT OPPORTUNITIES 
ELECTRONICS /AVIONICS EMPLOYMENT OPPORTU- 
NITIES. Details FREE. Aviation Employment Information 
Service, Box 240E, Northport, New York 11768. 

TECHNICIANS. Journeymen to $40,000 +. Apprentices to 
$32,000 +. Jobs Across US. Learn where! O &M Research, 
Dept. P, Box 879, Shingle Springs, CA 95682. 

BOOKS & MAGAZINES 

SATELLITE TV VIEWERS 1 
Get the most cor weekly listings 

Send SI for sample copy. 

"P.O. Box 308Z, Fortuna, CA 95540" 
900-3$e -9997 (U.S.) 11oo -556 -e7e7 (Calif.) 

707 -725 -2476 (all others) 

MISCELLANEOUS 
DONATION $6,000+ worth of $100 equipment to donate to 
IRS -recognized tax deductible organization. Call (213) 657- 
2631 or write: 1555 Rising Glen Rd., Los Angeles, CA 
90069. 

MANILAS LARGEST COMMIT= MAGAZINE 

lomputers 
& E L E C T O N I C S 

ADVERTISERS INDEX 

RS no. ADVERTISER PAGE no. 

Active Electronics 86 
Apple 22 -23 

Classified Advertising .... 90 -94 
Cleveland Institute of 

Electronics, Inc 29 
60 CompuServe 7 
10 Conroy La Pointe 44 -45 

14 Digi -key Corp 89 

25 Eastman Kodak 25 

Grantham College 
of Engineering 85 

8 Hayes Microcomputer 35 
26, 27 Heath Co. 39 

41 IBM Corporation 2, 3 
12 INMAC 82 

21 Jameco Electronics 88 
22 JDR Microdevices 87 
23 J & R Music World 83 

20 Leading Edge C -4 

4 Microstuf, Inc C -3 

67 NCR C -2 
NRI Schools 19 

38, 39, 40 Protecto 9, 10, 11 

Radio Shack 41 

Scottsdale Systems 81 
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International Connections 
With the industry's most popular data commjnications program, the world 

is at your command, 
An import/export office in New Jersey can ih,stanty check the London 

market for current dollar exchange rates ,., send Honc Kong an updated 
production schedule ... print -out the week's sa es results from the Dallas 
branch. 

There's virtually no limit to how far you can reach with your microcom- 
puter, ordinary telephone lines, and CROSSTALK 

Even if your own business and personal neecs are closer to home, you'll 
appreciate CROSSTALK's compatibility with a "vide Lser base ... smart 
terminal characteristics ,.. total modem contrcl _, and -he ability to capture 
data at a high speed for later off -line editing. CROSSTALK has extras you may 
not find in other programs. Data capture to memory buffer (and on -line display). 
Protocol error -checking file transfer. Modem /telephone hangup, and display of elapsed 
time of call, Command file power and flexibility, Remote takeover and operation. And 
much more. 

There is a CROSSTALK version for almost every 
CP /M, CP /M -86, or IBM DOS based microcomiputer 
system. See your dealer, or write for a brochure. 

I 1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
CROSSTALK is a trademark of Microstuf, Inc., CP /M and CP /M -86 are trademarks of Digital Research, Inc., IBM is a trademark of International Business Machines, Inc. 

Circle No. 4 on Free Information Card 



GO FOR THE BEST, 
REGARDLESS OF COST 
EPEN IF IT'S CHEAPER. 

... A' , , 

Display 

THE LEADING EDGE 
PERSONAL COMPUTER 
Hi -res monochrome display 
standard 

THE IBM 
PERSONAL COMPUTER 
Monochrome display -$275. 
Monochrome controller -$250. 

Memory 256K Standard 256K Standard 

Speed 7.16 MHz and 4.77 MHz -Standard 4.77 MHz Only 

Expandability Expandable to 640K 
No additional boards 

Expandable to 640K 
Must add two boards 

D isk Drives 2 -360KB Drives Standard One Drive Standard 
Additional Drive -$425. 

B attery Backed 
Clock /Calendar Standard Not available from IBM 

Ports Both Parallel and Serial Standard Serial -$100. 

E xpansion Slots 7 slots Standard of which 4 remain 
open after expansion to 640K 

5 slots Standard of 
which none remain open 
after expansion to 640K 

Warranty One Full Year parts and labor 90 Days parts and labor 

Support Lifetime no charge toll -free hotline 
Standard. The best in the industry 

None on hardware. Software 
optional at $40 per call. 

Service Nationwide Service Centers Nationwide Service Centers 

Price $1,945 Complete $3,110 (Configured as basic 
Leading Edge PCI 

Leading Edge Products, Inc. 
Systems and Software Division 

225 Turnpike Street. Canton, MA 02021 

800 -343 -6833,16171 828 -8150 
IBM isa registered trademark of International Business Machines Corporation 

Leading Edge isa trademark of Leading Edge Products. Inc 
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