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THE MOST COMPLETE COMPUTER INFORMATION RESOURCE 

ENCYCLOPEDIA OF 

COMPUTER SCIENCE ANS 

IS YOURS 

WHEN YOU JOIN THE LIBRARY OF COMPUTER 
AND INFORMATION SCIENCES 
You simply agree to buy 3 more books -al handsome discounts- 
within the next 12 months. 

This up -to -date Second Edition contains: 
Over 1,670 pages of revised, expanded, and updated text 
550 articles on virtually every aspect of the computer sciences 
Written by 301 distinguished authorities 
Profusely illustrated with over 500 photos, and over 250 
diagrams, graphs and charts 

Indispensable to consultants, business peo- 
ple, data processing professionals, and en- 
thusiasts, the ENCYCLOPEDIA OF COM- 

PUTER SCIENCE AND ENGINEERING is a 

veritable data base of information on: 

Hardware 
Software 
Programming languages 
Artificial intelligence 
Computer applications 
Personal computing 
and much more! 

The Encyclopedia is organized to make 
finding and using its wealth of information 
an ease. Articles are alphabetically ar- 
ranged and are cross -referenced to related 
articles and to specific subject matter. The 
clear and expanded appendices include 
abbreviations, acronyms, special notation 
and terminology, as well as numerical 
tables, the mainstay of applied technolo- 
gies. A complete5,000 -term index contains 

references to sub -categories, doubles as a 

computer science dictionary, and is an 
invaluable tool for locating specific in- 
formation. 

Praise For the First Edition: 
Called "Impressive... comprehensive.. . 

well done" by Datamation, and "...a real 
treasure cache" by Business Management, 
the new Second Edition promises to 
eclipse Computer Management's statement 
on the original of "There isn't another book 
like it." Send for your free 10 -day trial. 

The Library of Computer and Information 
Sciences is the oldest and largest book 
club especially designed for the computer 
professional. In the incredibly fast -moving 
world of data processing, where up -to -date 
knowledge is essential, we make it easy for 
you to keep totally informed on all areas of 
the information sciences. In addition, 
books are offered at discounts up to30% off 
publishers' prices. Begin enjoying the 
club's benefits today! 

MEMBERSHIP BENEFITS: In addition to getting the Encyclo- 
Dedla of Computer Science and Engineering for only $2.95. 
when you loin. you keep saving substantially on the books you 
buy Also. you will immediately become eligible to participate 
n our Bonus Book Plan, with savings up to 70% off the 
Dublishers' prices. At 3 -4 week intervals (16 times per year) 
you will receive the Book Club News, describing the coming 
Main Selection and Alternate Selections, together with a 

dated reply card. if you want the Main Selection, do nothing 
and it will be sent to you automatically. if you prefer another 
selection. or no book at all, simply indicate your choice on the 
card, and return it by the date specified. You will have at least 
10 days to decide. If, because of late mail delivery of the News, 
you should receive a book you do not want. we guarantee 
return postage. 

The Library of Computer and 
Information Sciences 
(the oldest and most respected computer 
book club in the wcrld) 

Riverside, New Jersey 08075 

Please accept my application for trial membership and 
seno me the Encyclopedia of Computer Science and 
Engineering (44904) for $2.95. I agree to purchase at 
least three additional Selections or Alternates over the 
next 12 months. Savings range up to 30% and occa 
sionally even more. My membership is cancelable any 
time after I buy these three books. A shipping and 
handling charge is added to all shipments. 
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No -Risk Guarantee: If you are not satisfied -for any 
reason -you may return the Encyclopedia within 10 

days and your membership will be canceled and you 
will owe nothing. 

Name 

Name of Firm 
lit you want subscription sent to your office) 

Address Apt 

City 

State Zip 
(Offe good y Curnmcntal U S and Canada only Prices 
slightly higher in Canada I Computer S. Electronics 1/84, 

Computers & Electronics 1 



r r nl m e 0 ues s 
JANUARY 1984 VOLUME 22, NUMBER 1 

FEATURE ARTICLES 

IBM'S PEANUT: A PC IN A JUNIOR -SIZE PACKAGE 
38 George Mitchell /Compatibility with PC Senior and 

some innovations. 

BEARCAT COMPUSCAN /2100 SCANNING RECIEVER 

48 Joe Desposito /Interfacing a microcomputer with a radio. 

WHAT'S NEW IN THE CP /M WORLD? 

56 Josef Bernard /An up -to -date look at microcomputing's most 
widespread DOS. 

59 C & E INTERVIEWS DIGITAL RESEARCH 

NEW HEATHKIT /ZENITH 16 -BIT LEARNING 

62 COMPUTER 
Joe Desposito /A powerful combination for "hands -on" 
self instruction. 

67 GETTING STARTED IN PERSONAL COMPUTING 
Al Burawa /How they work and choosing what you need. 

AN ATARI TAPE INTERFACE 
77 Randy Carlstrom /Offers reliable and inexpensive program 

loading on standard cassette recorders. 

ASSEMBLY LANGUAGE PRIMER FOR IBM PC: 

82 FEATURING THE 8088 MICROPROCESSOR 
Robert La fore 

CONVERTING PROGRAMS FOR VIC -20, PET, AND 

92 C -64 COMPUTERS 
Ron Gunn /Tricks and knowledge to make your 
programs transportable. 

COLUMNS 

24 BITS & BYTES /Sol Libes 

r)6 LES SOLOMON ON COMPUTER HARDWARE 
L How Computers Create Color. 

COVER PHOTOGRAPH BY GARRY HEERY 

34 COMPUTER VIDEO GAMES 

THE ELECTRONICS SCIENTIST 

96 VForrest 
M. Mims, Ill /Rediscovering the Transistor, Low -Cost 

Radio Control /Adding an Output Interface to a Digital Timer/ 
A New Fiber -Optic Breakthrough. 

DEPARTMENTS 

6 EDITORIAL 
Art Salsberg /And The [Computer] Beat Goes On 

7 LETTERS 

12 NEW PRODUCTS 

111 COMPUTER MART /ELECTRONICS CLASSIFIED 

120 ADVERTISER'S INDEX 

COPYRIGHT 1983 BY ZIFF -DAVIS PUBLISHING COMPANY. All rights reserved. Computers & Electronics (ISSN 0032 -4485) January 1984, Volume 22, Number 1. Published monthly by Ziff -Davis 

Publishing Co., at One Park Ave., New York. NY 10016. Richard P. Friese, President; Selwyn Taubman, Treasurer; Bertram A. Abrams, Secretary. One year subscription rate for U.S. and Possessions, 

$15.97; Canada, $20.97; all other countries. $23.97 (cash orders only, payable in U.S. currency). Second Class Postage Paid at Los Angeles, CA 90052 and at additional mailing offices. Authorized as 

second class mail by the Post Office Dept., Ottawa, Canada, and for payment of postage in cash. POPULAR ELECTRONICS including ELECTRONICS WORLD trademark registered. Indexed in the 

Reader's Guide to Periodical Literature. Ziff -Davis also publishes Boating, Car and Driver, Cycle, Flying, Popular Photography, Skiing, Stereo Review, Electronic Experimenter's Handbook, and Tape 

Recording & Buying Guide. POSTMASTER: Send address changes to COMPUTERS & ELECTRONICS. Circulation Dept. P.O. Box 2774, Boulder, CO 80302. Please allow at least eight weeks for 

change of address. enclosing, if possible, an address label from a recent issue. Permissions. Material in this publication may not be reproduced in any form without permission. Requests for 

permission should be directed to Elizabeth Amado, Rights and Permissions, Ziff -Davis Publishing Co., One Park Ave., New York, NY 10016. 

2 Computers & Electronics 



Only one disk guarantees safe passage through the torrid zone of drive heat. Maxell. 
A lifetime warranty. And manufac- 

turing standards that make it almost 
unnecessary. 

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

And Maxell runs clean. A unique 
process impregnates lubricants 
throughout the oxide layer. Extending 
media and head life. How good is Gold? 

Maxell's the disk that many drive manu- 
facturers trust to put new equipment 
through its paces. It's that bug -free. 

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

maxell® 
IT'S WORTH IT 

Maxell Corporation of America, 60 Oxford Drive, Moonachie, NJ. 07074 201- 440 -8020 
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Hello, information. 
Or, how the IBM Personal Computer can bring you the world. 

Modem shown not supplied by IBM. 



There's a world of information just 
waiting for you. But to use it, study it, enjoy 
it and profit from it, you first have to get at it. 

Yet the facts can literally be right at 
your fingertips - with your own telephone, 
a modem and the IBM Personal Computer. 

Plug into the network. 

The modem that plugs into your 
phone takes the codes your IBM Personal 
Computer understands and turns them into 
signals that can be transmitted over the 
phone lines. 

On the other end of the phone lines 
are independent information services ready 

for you to access from your home, 
school, lab or office. So, in minutes, 

you can tap the resources of over a 
thousand data bases-and plug 
into a world of possibilities. 

Something for everyone. 

At home, for example, you 
can shop through an electronic 
catalog. Access mortgage 
amortization and tax depreciation 
schedules. Study the wines of 
France, the foods of Italy. Find 

property to sell, rent, swap or share. 
And play hundreds of games. 

At school, you can bring 
news into the classroom -as it 
happens. You can teach and learn 

with facts about everything from 

phrase origins to plane geometry. You can 
also tap instructional courses and learn how 
to program the very IBM Personal 
Computer you're using. 

In the lab, you can call up a wealth of 
mathematical and statistical programs or 
retrieve scientific and technological data. 

In the office, you can plug into the 
commodities market. Read abstracts of 
leading publications. Even get census 
figures to see who's in your major market. 
And when you're planning a business trip, 
your IBM Personal Computer can provide 
airline schedules and car rental information, 
as well as tell you what the weather is and 
where the best restaurants are. 

Calling all computers. 

And these outside data bases aren't 
your only information link, either. 

With assigned passwords, you can 
also have access to data that's stored in 
your company's IBM minicomputer or 
mainframe via your IBM Personal Computer. 

You can even exchange a sales forecast 
with a manager two floors down or two 
thousand miles away - one IBM Personal 
Computer to another. 

So the IBM Personal Computer really 
can let you call the world. But there's one 
call to make first. For more information on 
where to buy the IBM Personal Computer, 
call 800- 447 -4700. In Alaska or Hawaii, 
800 -447 -0890. == 

The IBM Personal Computer 
A tool for modern times 

Information services are available by subscription at additional cost, and are not supplied by IBM. Circle No. 41 on Free Information Card 



Computers&Electron les 

6 

WILLIAM S. DAVID 

ARTHUR P. SALSBERG 

LESLIE SOLOMON 

JOHN R. RIGGS 

JAMES KIEHLE 

A. W. BURAWA 

JOSEPH DESPOSITO 

JOSEF BERNARD 

ANDRE DUZANT 

ROBERT LASCARO 

CARMEN VELAZQUEZ 

JEFF NEWMAN 

Publisher 

Editorial Director 

Technical Director 

Managing Editor 

Art Director 

Senior Editor 

Technical Editor 

Technical Editor 

Technical Illustrator 

Assistant Art Director 

Production Editor 

Editorial Assistant 

Contributing Editors: Walter Buchsbaum, 
Len Feldman, Julian Hirsch, Sol Libes, 
Forrest M. Mims, III 

Editorial and Executive Offices 
One Park Avenue, New York, N.Y. 10016 212 
725 -3500 

Advertising Sales Offices 

New York 
Tom Ballou 212 725 -3578 
Ken Lipka 212 725 -3580 

Midwestern 
Robert Vanek, Suite 1400, 180 N. Michigan Ave., 
Chicago, IL 60601 312 346 -2600 

Western 
Joe Mesics, J.E.M. Associates, Francisco Bay Of- 
fice Park, 1750 Montgomery Street, San Francisco, 
CA 94111 415- 9894643 

Representation in Japan 
J.S. Yagi, Iwai Trading Co., Ltd. 603 Ginza Sky 
Heights Bldg., 18 -13, Ginza 7- Chome, Tokyo, Ja- 
pan 104 

Consumer Computers & Electronics 
Magazine Division 

Larry Sporn President 
Jeff Hammond Vice President, Marketing 
Carole Mandel Vice President, Circulation 

Eileen G. Markowitz Vice President, 
General Manager 

Seth Alpert Editorial Director 
Peter J. Blank Creative Director 

Ziff -Davis Publishing 
President Richard P. Friese; President Consumer 
Magazine Division Albert S. Trains; Executive 
Vice President, Marketing and Circulation Paul 
H. Chook; Senior Vice President Phillip T. 
Heffernan; Senior Vice President Sidney Holtz; 
Senior Vice President Edward D. Muhlfeld; Se- 
nior Vice President Philip Sine; Vice President 
Baird Davis; Vice President George Morrissey; 
Treasurer Selwyn Taubman; Secretary Bertram 
A. Abrams 

Editorial correspondence: COMPUTERS & ELEC- 
TRONICS, I Park Ave., New York, NY 10016. Edi- 
torial contributions must be accompanied by return 

hpostage and will be handled with reasonable care; 
owever, publisher assumes no responsibility for re- 
turn or safety of manuscripts, art work, or models 
submitted. 

The publisher has no knowledge of any proprietary 
rights which will be violated by the making or using of 
any items disclosed in this issue. 

ABC 
MPA 

, Member Audit Bureau 
of Circuiet,oas 

EDITORIAL 

And the 
[Computer] Beat 
Goes on 

HERE it is fully two months be- 
fore the New Year, though our 
production lead time forces me 

to write for our initial 1984 issue. As 
you all know by now, IBM's "Peanut" 
was unshelled as the "PCjr." A tele- 
phone call by an IBM representative 
alerted us to its public unveiling a day 
before it was to happen. 

The happening was smoothly profes- 
sional. A bevy of working PCjr's were 
on hand, manned (womanned ?) by 
IBM'ers who demonstrated how the 
machine performed with a handful of 
software packages developed outside 
the company. The color graphics were 
vivid and sharp; the wireless keyboard 
worked beautifully; and IBM should be 
pleased as punch by the attendant pub- 
licity, which it rightly earned. 

Other computer makers should count 
their blessings, too. Firstly, the PCjr is 
not a low -cost machine. Thus, it is cer- 
tainly not a mass -market system. Ac- 
cordingly, you won't see this machine 
on the discount shelves of Toys 'R Us 
and other such mass merchandisers. 
IBM doesn't like to lose control, you 
know. So this leaves plenty of room for 
the Commodores, Apples, Radio 
Shacks, and others to compete. It also 
settles the stomachs of computer after - 
market makers who will, doubtlessly, 
introduce a host of devices to make the 
machine better, such as a substitute key- 
board with better keypads. 

The year 1983 might go down now as 
the year in which Christmas buying 
habits were ignored since PCjr's won't 
be available until the first quarter of'84, 
and then not enough to satisfy demands. 
Coleco, too, appears to be looking to- 
ward the New Year for its biggest sales. 
As a result, one wonders how other per- 
sonal computer sales will fare around 
the biggest traditional selling season? 

Will there be a really big freeze as buy- 
ers take a wait -and -see attitude? 

None of the biggies in the home com- 
puter market have been knocked off, in 
my opinion, by the introduction of the 
Junior. Texas Instruments' 99/4A fell 
by the wayside before its debut. In fact, 
the machine was really terminal for a 
long, long time. Not because it is not a 
good computer. It's terrific! But it start- 
ed life on the wrong side of the tracks. 
-an $1100 price tag for the basic ma- 
chine, ultra -costly peripherals, an arro- 
gant "we don't have to advertise, our 
name is Texas Instruments" attitude, 
and shutting out third -party hardware 
and software makers by not making an 
open bus available. It recognized its 
mistakes too late. Right now, the 99/4A 
is probably the buy of the decade. 

So new microcomputer makers are 
entering the field, dropping by the way- 
side, and modifying their wares. The 
goal: a good slice of a projected $92-bil- 
lion market in 1992. 

Where does this leave you in making 
a personal- computer buying decision? 
Right in the middle, I'm afraid! This is a 
maturing market with all the attendant 
fluctuations. Innovative new products 
will constantly be introduced to tanta- 
lize you. This aside, you'll really have to 
decide which part of the market you 
should be in: office use, home use, travel 
use, school use. Reaching this conclu- 
sion is the easiest of all, of course. Be- 
yond this point, there are numerous av- 
enues to explore, which we will cover 
editorially as the months go buy. 

The entry of the PCjr in 1984, howev- 
er, adds an important element into the 
mix -another standard operating sys- 
tem. But a major one that will drive oth- 
er computer makers to adopt it, just as 
the IBM PC small business computer 
forced others to follow suit in this field. 
And with the Junior's degree of upward 
compatibility with the more powerful, 
larger IBM PC, this could well lead the 
microcomputer industry closer to the 
single major operating system standard 
that's always been considered to be 
wishful thinking. Given this, I would 
guess that Japan would start moving in 
less costly home computers that are 
compatible with PCjr, abandoning the 
MSX standard they fostered. 

Computers & Electronics 



about 50K or 50 pages (depending on 
your definition of a "page "). The practi- 
cal limit -that is, the size that permits 

River Junction, VT 05001) also includes 
a 16 -bit, 128 -Kb computer and a 640 X 
480 video terminal. -Frank Benoit, 

LEI I ERS 

COMPUPHOBIA rapid editing, saving, etc. -is only 20 B9ston, MA. 
Your editorial on the fear of computers 
in the September issue was really to the 

pages. -A. S. Pfeffer, Kunming, Yun- 
nan, People's Republic of China. HIZAND IBM COMPATIBILITY 

point as far as I was concerned. It ex- I was happy to see the review of the 
pressed most of the reasons I did not MAIL -ORDER 2068 Heath- Zenith -100 in your October is- 

buy the computer system for which I In the article on the Timex Sinclair 2068 sue. This is an excellent machine that 
went shopping last month. computer (November, p. 69), it was has been too long neglected in the press. 

There's no way I can spend that much stated that one mail -order house It should be noted that it is not true 
money unless I know what I am buying. planned to offer the computer for that the Zenith and IBM are totally 
However, none of the employees of the $148.32. Whom did he have in mind? software incompatible. The Zenith will 
four dealers I visited could speak about Sears Roebuck quotes me $179.99. -S. read directories from all IBM disks that 
computers without throwing out mean - S. Whiting, Pittsburgh, PA. I have had a chance to try. It will read 
ingless (to me) jargon; none could tell Best Products, PO Box 25031, Rich- and can use all data files. Most pro - 
me if Texas Instruments' computer 
could be used with the Com -Star print - 

mond, VA 23260, Catalog page 386, 
#150002RDM. 

grams require some modification. How - 
ever, I have one program written for the 

er; and none could tell me just what a IBM in compiled BASIC that the Ze- 
specific item of software was PETER NERO nith was able to run with no problems. 
about. -Jim Hyde, Waycross, GA. I enjoyed your article about Peter Nero Another IBM program written in Inter - 

and his use of a personal computer in his pretive BASIC was run by the Zenith af- 
PERFECT WRITER MEMORY artistic and business life. You (and he) ter first loading it into the IBM, then 
In your review of the Kaypro II com- might be interested to know that there saving it in ASCII format. -Erick 
puter in the June 1983 issue, it was stat- 
ed that Perfect Writer's "virtual memo- 

is, indeed, a Music Printing Option, 
which can be attached to the Synclavier 

Smith, Brooktondale, NY. 

Ty" feature enables the computer to II Digital Music System to produce OUT OF TUNE 
handle word -processing files larger than printed scores from music played into In "A DC Motor Speed Controller" 
its 64K memory. This is not true. the system's digital recorder through a (October, p 57), Figs. 4 and 7 were inad- 
Kaypro's version of Perfect Writer is real -time keyboard. The Synclavier II vertently interchanged, as were Figs. 5 

capable of editing files no larger than (New England Digital Corp., White aid 8. 

t 

Lost 

Magnetism is a most destructive force to any magnetic 
media. Even something as simple as a magnetic paper clip 
holder is capable of erasing valuable data stored on a 
floppy disk. 

The Discwasher® Disckeeper.. is a magnetically shielded 
storage system for floppy disks. Disckeeper protects 
disks against stray magnetic fields from printers, periph- 
eral motors, CRT's, telephone ringers, airport security 
systems...and even paper clip holders. 

Discwasher Disckeeper...for the transportation and 
storage safety of your important disks. 

discwashere 
DISCKEEPER_ 
Magnetically Shielded Storage 
for Two 5'i,' Floppy Make \ 

Disckeeper is no larger than conventional folder packs 
and is available in three sizes: storage for two -5 1/4" 
disks, four -5 1/4" disks or two -8" disks. 

Data Protected 
discwasher 1407 North Providence Road, P.O. Box 6021, Dept. CE, Columbia, MO 65205 USA A DIVISION OF JENSEN an ESMAFä( Company 

January1984 Circle No. 66 on Free Information Card 
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Everbodys making money 
seunnç microcomputers. 

Somebody s going fo make money 
servicing Them. 

Now NRI Trains You At Home To Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 

8 Computers & Electronics 



Learn At Home 
to Service Any Computer 

NRI can train you for this excit- 

ing, rewarding field Main you at home 
to service not only microcomputers, 

but word processors and data ter- 
minals, too. Train you at your con- 

venience, with clearly written "bite - 

size" lessons that you do evenings 
or weekends, without going to 

classes or quitting your present job. 

Your training is built around 
the latest model of the world's most pop- 

ular computer. It's the amazing 
TRS -801*" Model 4, now with disk 

drive and the capabilities and fea- 

res to perform a host of personal 
and business functions. No other small 
computer has so much software avail- 
able for it, no other is used and relied 

on by so many people. And it's yours 

to keep for personal and business use. 
You get plenty of practical expe- 

'ence. Under NRI's carefully planned 
',ring, you even install a disk drive Training now includes either the TRS -80 Model . 

Microcomputer with Disk Drive or the TRS -80 
Color Computer with Computer Access Card; pro- 
fessional LCD multimeter; the NRI Discovery Lab; 
and hundreds of demonstrations and experiments. 

Seems like every time you turn 
around, somebody comes along with 
a new computer for home or business 
use. And what's made it all possible is 

the amazing microprocessor, the tiny 
little chip that's a computer in itself. 

Using this new technology, the 
industry is offering compact, affordable 
computers that handle things like pay- 
rolls, billing, inventory, and other jobs 

for business of every size...perform 
household functions including bud - 
geting, environmental systems con- 
trol, indexing recipes. And thousands 
of hobbyists are already owners, ex- 

perimenting and developing their 
own programs. 

Growing Demand for 
Computer Technicians 

This is only one of the growth 
factors influencing the increasing 
opportunities for qualified computer 
technicians. The U.S. Department of 
Labor projects over a 600% increase in 
job openings for the decade; most of 
them new jobs created by the expanding 
world of the computer. 

(TRS -RO is a trademark of the Radio Shack division of Tandy Corp.) 

January1984 

as an alternative to the Model 4. The 

same technique for getting inside is 

enhanced by using the new NRI- 

developed Computer Access Card. Only 

NRI offers you a choice to fit your spe- 

cific training needs. 

Become the Complete 
Computer Person 
In addition to training in BASIC 

and advanced machine language, you 

gain hands -on experience in the oper- 
ation and application of the latest com- 

puters for both business and personal 
jobs. You're trained to become the fully 

rounded, new breed of technician who 
can interface with the operational, pro- 

gramming, and service facets of all of 

today's computers. You're ready to take 

your place in the new electronic age. 

Other Opportunities 
NRI has been giving ambitious 

people new electronic skills since 1914. 

Tbday's offerings also include TV/Audio/ 

Video Systems servicing with training 
on our exclusive Heath /Zenith com- 
puter- programmable 25" diagonal 
color T V... Industrial Electronics, Design 

lbchnology .. and other 
state -of -the -art 
courses. 

verifying its operatio 
at each step. Using the NRI Discovery 

Labe that also comes as part of your 
course, you build and study circuits 
ranging from the simplest to the most 
advanced. You analyze and troubleshoot 
using the professional 4- function LCD 

digital multimeter you keep to use later 
in your work. Then you use the lab and 
meter to actually access the interior of 
your computer... build special circuits 

and write programs to control them. 
You "see" your computer at work and 
demonstrate its power. 

Same Training Available 
With Color Computer 

NRI offers you the opportunity to 

train with the TRS -80 Color Computer 

The Catalog is Free. 
The Training is Priceless. 

Send the postage -paid card for 

our 104-page catalog showing all 

courses with equipment and complete 
lesson plans. There's no obligation 
other than to yourself. See how NRI 

can help you take advantage of the ex- 

citing job and earnings opportunities 
in the exploding field of microcom- 
puters. If card has been removed, 
please write to us. 

NRI 
NRI SCHOOLS 
McGraw-Hill Continuing 

Education Center 
ri 

3939 Wisconsin Ave. - 

M Washington, DC 20016 

1: 
We'll (give you tomorrow. 
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PRODUCTS 
HARD -DISK PORTABLE 
COMPUTER 

Eagle's new Spirit XL combines a 10M 
hard -disk system with a portable com- 
puter that features IBM PC and XT 
compatibility. It incorporates extensive 
graphics, color monitor, enhanced stan- 
dard IBM PC keyboard, 9" green video 
display screen, two serial and one paral- 
lel ports, 360K 51/4" floppy -disk drive, 
monochrome /color graphics display 
card with composite -video and RGB 
outputs, and four IBM PC- compatible 
hardware slots. The computer is built 
around the 16 -bit 8088 processor and 
has a socket for an 8087 coprocessor op- 
tion. It comes with 128K (expandable to 
640K) of RAM. Display resolution is 
640 X 200 pixels, and up to eight colors 
can be displayed on an optional monitor 
or eight levels of intensity on the built -in 
monitor. Also supplied with the less - 
than-33-lb portable are MS -DOS and 
CP/M-86. $4795. 
Circle No. 83 on Free Information Card 

DAISY -WHEEL PRINTER 

Data Terminals & Communications' 
DTC Style Writer daisy -wheel printer 
features a 35K (expandable to 67K) 
buffer and a multicopy mode that re- 
peats printing of selected documents 
without having to reload the buffer 
from the computer. Features include: 
bidirectional printing; automatic pro- 
portional spacing; Centronics parallel 
interface; graphics plotting; two -color 
printing; momentary pause for paper, 
printwheel and ribbon changing; self - 
test diagnostic routine; and LED indi- 
cators for all error conditions. Options 
include a forms tractor, bidirectional 
cut -sheet feeder, 17 type fonts, buffer 
memory add -in, and a variety of inter- 
connecting cables for most popular 
computers. $899. Address: Data Termi- 
nals & Communications, 590 Division 
St., Campbell, CA 95008. 

12 Computers & Electronics 



PEIVOIW. PEARL' wick, : NOMppN 

Lccric . nxwawa,. 

Morrow's new Model MD11 desktop 
computer offers 11M of hard -disk and 
400K of floppy -disk storage, full -size 
terminal, and eight software packages 
for just $2795. Hardware features of the 
single -board computer include: Z80 
processor running at 4 MHz; 128K of 
RAM; 8K of ROM; 12" video screen 

(80 x 24 characters); parallel 
Centronics port; and three serial ports. 
Two of the serial ports are standard RS- 
232C configurations; the third can be ei- 
ther RS -232C or any of a number of spe- 
cial modes, including high -speed 
RS -432, or mainframe -compatible 
modes like HDLC, SDLC, or bisyn- 

chronous. Software packages supplied 
with the MD 11 include: CP /M Plus; 
BASIC 80; BaZic (North Star compati- 
ble BASIC), New Word word proces- 
sor; LogiCalc spreadsheet; Correct -It 
spelling checker; and Personal Pearl 
database manager. 
Circle No. 85 on Free Information Card 

INTELLIGENT INTERFACE FOR 
COMMODORES 

Limbic Systems' "Interpod" is an intel- 
ligent 6502 -based transparent multiple 
interface that gives serial and parallel 
capabilities to VIC -20 and Commodore 
64 computers. It allows the computer to 
communicate with all Commodore seri- 
al IEEE and IEEE -488, as well as RS- 
232, devices. It uses no computer mem- 
ory, and use of the various I/O ports, 
including the cartridge slot, is not re- 
stricted. The device allows the comput- 
er to access from 1 /3M to 10M mass stor- 
age on floppy disks and hard -disk 
systems. Plugging Interpod into the se- 
rial port also allows users to compile 
BASIC programs on the Commodore 
4040 and 8050 drives, using PET - 
SPEED, and gives the VIC -20 and C -64 
the capability to communicate with 
IEEE -based voltmeters, plotters, and 
other A/D peripherals. $180. Address: 
Limbic Systems, Inc., 1056 Elwell Ct., 
Palo Alto, CA 94303. 

BRIEFCASE -SIZE COMPUTER 

The Xerox 1810 portable computer 
comes with 64K of RAM, 80 X 3 -char- 
acter LED display, 200K microcassette 
recorder, direct- connect modem, serial 
and parallel ports, output for video 
monitor, TV adapter, and slot for plug - 
in ROM cartridges. Software includes 
appointment calendar, clock with 
alarm, four -function calculator, text 
editor, electronic mail, and BASIC. The 
8 -bit computer is CP /M compatible 
and, with addition of an optional Xerox 
1850 flat pack can be 16 -bit CP /M -86 

and MS -DOS compatible. Addition of 
the 1850 offers dual 500K IBM PC- 
compatible 51/4" floppy -disk drives, 
built -in modem, parallel and serial ports 
for a monitor, printer /plotter, data and 
power links, and a facility for using an 
optional four -color printer /plotter. The 
1850 is supplied with 128K of RAM 
and is expandable to 512K. Options in- 
clude the Xerox 1845 daul 51/4" disk 
drive expansion unit and a briefcase de- 
signed to accommodate the 1810 com- 
puter. $2195 for 1810, $2495 for 1850, 
$1195 for 1845, $325 for briefcase. 
Circle No. 86 on Free Information Card 
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ORIGINATE /ANSWER MODEM 

Micromint's build -it- yourself Model 
ECM -103 is a 300 -bps modem kit based 
on 'the Texas Instruments TMS99532 
FKS modem chip, which provides all 

the necessary modulation, demodula- 
tion, and filtering circuitry to imple- 
ment a full -duplex serial asynchronous 
communications link. It requires no cal- 
ibration or adjustments and uses no ex- 
ternal filtering or frequency setpoint 

SOFTWARE SOURCES 
Low -Cost Word Processor. Commo- 
dore Sort ware's Easy Script 64 is a full - 
featured word -processing software 
package for the Commodore 64 and SX- 
64 portable color computers. Easy 
Script 64 has the ability to interface 
with Commodore's Easy Spell 64 spell- 
ing checker and to transfer words, 
phrases. and blocks of text from one lo- 
cation in a document to another. It can 
change display colors; do global /local 
hunt -and -find and search- and -replace; 
go directly to a specified line number; 
insert/ delete characters, words, lines, 
and blocks provide sound- effects 
prompts; print up to 240 characters per 
line; edit using a special function key; do 
superscripting and subscripting; and 
transfer words and phrases. $49.95. 

Circle No. 90 on Free Information Card 

Apple -1BM Connection. Alpha Soft- 
v, are has introduced a new version of its 
Apple -IBM Connection program that 
supports the Apple Ile and additional 
communications cards for the Apple It 
family. The program enables easy trans- 
fer of data files between the Apple II 

unul And the litNi PC or PC -11 and is 
mow compatible aíth the Apple Super 
Serial Card and t California Comput - 
er Systems CCS 7710 card. $250. Ad- 
dress: Alpha Software Corp., 12 New 
England Executive Park, Burlington, 
MA 01803. 

Equation- Solving Software. Calcu- 
i'lot is a new software package of math- 
ematical utilities from Human Systems 
Dynamics that transforms complex 
equations into easy -to -read graphics for 
Apple II and I computers. The pro- 
gram accepts data from the keyboard, 
disk files, and even print format 
VisiCalc files. Sliced equations can be 
plotted one at a t me or in sets of two or 
three, all on the same graph. The pro- 
gram can create sequential disk files 
that can be used with all other software 
products offered by the company. To be 
able to use Calcu -Plot, the computer 
must have 48K 4 RAM, Applesoft in 
ROM, and one or two disk drives. 
$150. Address: Human Systems Dy- 
namics. 9010 Reseda Blvd., Suite 222, 
Northridge, CA 91324. 

components. It lends itself to acoustic 
and direct telephone -line connection 
through an FCC -registered DAA. Con- 
nection to the DTE is via an RS -232C. 
$60. Address: Micromint Inc., 561 Wil- 
low Ave., Cedarhurst, NY 11516. 

CP /M- AND 
APPLE -COMPATIBLE 
PORTABLE 
The Abacus portable computer from 
CompuSource comes standard with Ap- 
ple and CP /M compatiblity and can op- 
tionally be made IBM PC compatible. 
Hardware features include: full -size 
keyboard with auto repeat, 64K of dy- 
namic and 16K of static RAM, either 
one or two 5'/4" floppy -disk drives, five 
Apple- compatible I/O slots (expand- 
able to seven slots), game paddle port, 
composite -video and r -f outputs, and 
high- and low- resolution graphics. 
$1645 for single -drive unit, $1995 for 
dual -drive unit, $400 for IBM option. 
Circle No. 87 on Free Information Card 
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Introducing the new RX -80. 

A printer this good 
could only come from one company. 

E 
Take a look ai the new Epson RX -80 with a critical eye 
and you'll know what we mean. Epson printers are 
put together with manufacturing tolerances in the 
micron range. And meticulously checked for quality - 
one at a time. 

Our reliability rate is approaching perfection. 
Which means you'll probably never - ever - have a 
problem with your RX -80. 
A real Epson for only $299. 
For a limited time, you can get the RX -80 for only 
$299. But just because we made it affordable doesn't 
mean we've left off the goodies. You get 128 differ- 
ent typestyles with a resolution so sharp you have to 
look twice to make sure it's dot matrix. You get 
bidirectional printing, logic seeking, and a speed of 

n. 
100 characters per second. And you even get program- 
mable forms control, graphics, and a special Quiet 
Mode to keep the noise down. 
This is your printer. 
No matter what computer you own - or will own - do 
yourself a favor and make sure your printer is an 
Epson RX -80. 

We build them to be the finest printers on earth. 
No matter how small the price. 

Number one. EPSON 
And built like it. EPSON AMERICA, INC. 

3415 Kashiwa Street, Torrance, CA 90505 

Please call (800) 421 -5426 for the dealer nearest you. In California (213) 539 -9140 

January1984 Circle No 25 on Free Information Card 
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SOFTWARE 
SOURCES 

Telecommunications Software. 
Source Telecomputing Corp. is market- 
ing a new telecommunications software 
product called Sourcelink that simpli- 
fies use of its electronic service, The 
Source. The Sourcelink disk provides 
automatic dial -up and sign -on proce- 
dures; direct access to the various ser- 
vices on The Source, through the soft- 
ware or by programming the IBM PC's 
function keys; simultaneous capture of 
data from The Source into the IBM 
PC's memory or onto a disk; ability to 
turn on /off a printer while using The 
Source; and simplified transfer of data 
from IBM PC disks to files on The 
Source or from The Source files to the 
computer's memory or disks. Addition- 
al features include an editor; ability to 
automatically dial up as many as five 
other on -line services; and optional use 
of color graphics for IBM PCs equipped 
with 128K of RAM and 4- or 16 -color 
graphics board. $149.95, includes mem- 
bership to The Source. 
Circle No. 91 on Free Information Card 

Precompiler for BASIC. Software 
128's MetaBASIC is a comprehensive 
precompiler for interpreter BASIC. It 
permits large BASIC programs to be de- 
veloped in modular fashion with "real" 
subroutine calls (not Gosuas) to other 
BASIC program modules. Full argu- 
ment passing is supported, and subrou- 
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tines can be nested to any level. 
MetaBASIC also supports Named 
Global Common, Data Declaration, 
Structured Conditional Program Con- 
trol, and Simplified File I/O using 
Record Data Constructs. Its Program 
Compression feature allows interpreter 
BASIC programs to be written in a 
structured fashion with liberal use of de- 
scriptive remarks without slowing pro- 
gram execution or making file sizes ex- 
cessive. MetaBASIC is available for 
the IBM PC for both interpreter and 
compiler BASIC. $59. Address: Soft- 
ware 128, 363 Walden St., Concord, 
MA 01742. 

English Tutor. T.H.E.S.I.S. has an- 
nounced a new English grammar pro- 
gram for grades 2 through adult. A two - 
disk program can create students' disks 
for use in a variety of educational 
settings. The student disk can be used as 
a drill for any combination or all parts 
of speech and can be set to use a speci- 
fied number of sentences in each ses- 
sion. Sentences can be modified by 
teacher or parent to match the reading 
level of the student. Students' results are 
stored on disk for viewing by teacher or 
parent. The program is written to work 
on Apple II+ and IIe computers. $45.00 
plus $3.00 S /H. Address: T.H.E.S.I.S., 
PO Box 147, Garden City, MI 48135. 

(More on page 22) 

PROGRAMMABLE PORT 
EXPANDER 

A low -cost RS -232C A -B -C -D switch 
that operates under software control or 
via manual override has been intro- 
duced by Digital Laboratories. The 
Model ESP -1 port expander creates 
four RS -232C serial ports from one and 
permits instant switching to different 
serial peripherals, using two -character 
instructions (prefix followed by a port 
designator). It switches four lines per 
port and can be cascaded to operate un- 
limited ports. The 8" X 6" X 1.8" de- 
vice consumes 5 watts. It comes with a 
4 -ft RS -232C DTE cable equipped with 
25 -pin connector. $395. Address: Digi- 
tal Laboratories, Inc., 148 Linden St., 
Suite 105, Wellesley, MA 02181. 

VOLTAGE SPIKE PROTECTOR 

General Electric's new Voltage Spike 
Protector is designed to protect sensi- 
tive electrical devices from the effects of 
high -voltage surges. Rated at 15 am- 
peres, the single -outlet protector plugs 
between the device to be protected and 
any three -wire 117 -volt ac power outlet. 
Protection is provided by a GE MOV 
varistor, which clamps the potential be- 
ing delivered from the ac line to the de- 
vice being protected to a safe level below 
600 volts. Power from excessive voltage 
is harmlessly dissipated as heat. Ad- 
dress: General Electric Co., 316 E. 9 St., 
Owensboro, KY 42301. 

GENERAL ELECT'S 

VOLTABE SPIKE pROTEC` 
usno 001 

GESP -752 
220E 



Two New Products 

Turn Your Phone 
into games Bond 

The Telephone 
Voice Changer 

The telephone voice changer gives you a new voice even you 
yourself wouldn't recognize. 

Push a button then call your mother. 

Not an "electronic hankerchief" that muffles or filters your 
voice, the VOICE CHANGER completely restructures the tone 
and timber. It literally changes the quality of sound. 

This is the new, improved model that completely eliminates 
distortion as it changes your voice. Your own mother would 
swear it's a stranger calling. 

Choose from two separate, distinct Changer Channels. Push- 
ing "Channel 1" changes timber and texture. Pushing "Channel 
2" creates a second Pushing "Ordinary" sends your own voice 
through the line. 

If you're alone in an office, it'll sound like an employee an- 
swering. Use the VOICE CHANGER to reach that doctor, law- 
yer, or business executive whose secretary knows your voice 
and who always is "out" when you call. Use it for just plain fun. 
Anytime you like, during a conversation, push the "ordinary" 
button and the other person will hear your normal voice. 

Compare our unit with others selling for hundreds of dollars 
more. Low introductory price: 

$1 29.95 Two for only $ 09.95 each. 

TRY IT 
AT OUR RISK 

Order now the Telephone Voice Changer 
or the Informer. Try it for 30 days. If you 
decide you don't want it, send it back for 
complete refund. We'll bet, though that 
after 30 days you'll want several more. 

NEW HORIZONS 
Dept. Cl 

5 -31 Fiftieth Avenue 
Long Island City, NY 11101 

TELEX: 4993183 HORIZONS 
1983 New Horizons 

What's Going On at Home or the Office 
When You Aren't There? 

The Informer 
Turns your phone into an open ear. 

You're away from home when a premonition grabs you. Is the 
baby asleep, or is he squalling? 

From any phone in the world, call home. Use the special 
"beeper ". The Informer opens its super- sensitive microphone 
and transmits to you, whereever you are, every sound in the 
room, up to 100 feet away from the phone. 

The Informer is not a gadget. It's an FCC -approved elec- 
tronic instrument, small (3" x 4 ") but incredibly powerful. Con- 
nect it in a few seconds with its standard modular phone plug. 
No one will see it, but it will pick up every sound in the room, 
even whispers. 

Get one for - 
-an elderly relative, so you can check during the night, to be 

sure all is well. 
-your office, so you can investigate strange lights and 

noises without having to go inside. 
-your second home, in -town apartment, or mountain cabin, 

so you can make occasional "Is all well ?" calls. 

See for yourself this incredible device. Order now at our 
special low price: 

$149.95. Two for only $1 29.95 each 

For fast service on credit card orders call NOW toll -free: 
1 -800- 453 -9600 

IN UTAH CALL 1- 800 -662 -2500 
For information call: (201) 370 -1234 or use coupon below: 

Telephone Voice Changer $129.95 / Two only $109.95ea. 
The Informer $149.95 / Two only $129.95 ea. 

+2.75 per total order for shipping 
cl VISA MASTERCARD # Exp. Date 

Name 
Address 
City State Zip 

Circle No. 17 on Free Information Card 



NTS Electronics 
Learn Robotics, 
Microcomputers, 
Microprocessors, 
Digital Video, Test 
Equipment and more 
with NTS iilThDi1IETMhome 
training. Courses include 
state -of- the -art equipment, 
lessons and texts to make 
your hands -on programs 
exciting and down -to- 
earth practical. 

NTS Intronic Training is a carefully developed 
and tested learning system providing a tho- 

rough intergration of advanced electronic 
hardware with modern lesson texts. The 

relationship between theory and practical 
applications is made clear through the 

hands -on experience of building and 
assembling kits of state -of- the -art 

equipment. Courses include a wide 
variety of test instruments, both digital 

and analog, as well as other units 
not shown here. And, depending on 

the NTS program you select, you 
can earn up to 30 CEU credits for 

successful completion. Our full - 
color catalog has complete 

details. NTS has taught 
industrial skills for over 

78 years -a record 
that has no equal. 

HERO 1 is included in two 
courses, one basic and one 
advanced. You'll cover 
principles of industrial 
electronics, microprocessor 
troubleshooting, fundamen- 
tals of mechanics, and robotic 
applications in industry. 
You'll learn analog and digital 
skills, radio control, fluidic, 
pneumatic and servo -mechanisms, 
as well as computer interfacing 
and robotic programming. 
HERO 1, complete with arm, 
gripper and speech synthesis 
board, is a fully self- contained 
electro- mechanical robot -the 
featured unit in the most 
exciting training programs 
ever offered in home study. 



Training.......... 
FIRST WITH TOMORROW'S 
TECHNOLOGY 
1. Advanced "Z Chassis" NTS /HEATH "Smart Set" 
with computer space command remote control and 
space phone. Originate or receive telephone calls 
through this set and the number appears 
on the screen -store your police and other 
emergency numbers into memory which may 
be recalled and auto -dialed at any time. 
Traditional and incomparable picture quality. 
Unit has Quartz Controlled Tuning, 178 
channel capacity, remote antenna switch 
accessory for reception of VCR, VDR, Broad- 
cast, Cable, Video Games, and Personal 
Computer Input (no cable change) plus 
computer- controlled color. Featured 
in all -new Video Technology Course. 

2. NTS /HEATH HN89A Microcom- 
puter is included in two programs. 
This famous and reliable unit features 
Floppy Disc Drive, 48K Memory on 
Board, CRT Terminal with its own 
Z -80 Processor, and standard 
keyboard as well as Numerical Input Keyboard. The growing 
importance of computer knowledge and skills have made 
these programs increasingly significant. The experience 
gained in assembling these kits is invaluable in the 
understanding of computer troubleshooting skills. 

3. NTS Microprocessor Trainer is included in our Industrial and 

Microprocessor Technology Course. It is a portable unit, contained in 

a convenient high- impact carrying case. Hardware/ 
Firmware includes Monitor Operating System- 

Simulated TV Reception 
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12:01:36 
714-555-1212 

Expandable User Memory -User Experimental On- 
Board Section -Breakpoint Editor -Single Step Trace - 
Cassette I /O. 

NO OBLIGATION NO SALESMAN WILL CALL 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home -Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 

3. 

Use the mall -in card or fill out and mall the coupon. Indicate the field of your choice. 
(One, only please.) FREE full color catalog will be sent fo you by return mall. 

lr 

L 

NATIONAL TECHNICAL SCHOOLS Dept 205 -014 

4000 South Figueroa Street, Los Angeles, CA 90037 
Please send FREE color catalog on course checked below: 

Robotics 
Digital Electronics 
Auto Mechanics 

Name 

Apt 

State - 

Computer Electronics 
Video Technology 
Home Appliances 

Air Conditioning /Solar Heating 

Gay 

Age 

Zip 

Check if interested in G.I. information. 
Check if interested ONLY in classroom training in Los Angeles 



DESKTOP PERSONAL 
COMPUTER 

The Model 1050 personal computer sys- 
tem from Visual Technology comes 
bundled with Multiplan, WordStar 3.3, 
MailMerge 3.3, DR -Graph graphics, 
GSX -80 graphics device driver, C BA- 
SIC, DEC VT -100 terminal emulator, 
and CP /M Plus software. It uses a 
Z80A system and 6502 display proces- 
sors and comes with 96K (expandable 

to 160K) of RAM. 64K (expandable to 
128K) of PROM, and 32K of display 
memory. Hardware includes: dual 
400K 51/4" disk drives; hi -res (640 X 
300) bit -mapped graphics and 25 X 80- 
character monochrome display moni- 
tor; printer port; modem port; hard - 
disk expansion port; and detached 
typewriter -style keyboard. Options in- 
clude a plug -in dual -port serial card and 
hard -disk system. $2695. 
Circle No. 88 on Free Information Card 

PROGRAMMABLE REMOTE 
CONTROLLER 

Executive Information Service. 
Compuserve, Inc. has introduced a 
package designed to offer the business 
executive total access to practical busi- 
ness information. The Executive Infor- 
mation Service features a comprehen- 
sive package of financial data, current 
news, decision- support research, and 
communications options. Among the 
features it offers are: updated price quo- 
tations on over 9000 security issues, in- 
formation from Standard & Poor's on 
more than 3000 companies, access to 
the Official Airlines Guide Electronic 
Edition, access to the Associated Press 
Wire Service, electronic communica- 
tions through Compuserve's InfoPlex 
Electronic Mail Service and the U.S. 
Postal Service's E -COM system, and 
Electronic Conferencing and Profes- 
sional Forums, including a forum exclu- 
sively- for IBM PC users. While the Ex- 
ecutive Information Service can be 
accessed by most computer terminals 
and communicating word processors, 
Compuserve's Professional Connection 
software, for the IBM PC, provides a 
number of easy -to -use, menu -driven 
functions valuable to the first -time user. 
$150. 

Circle No. 92 on Free Information Card 

The "Autocrat" from Bi -Comm Sys- 
tems is a microprocessor -based unit that 
can be used to remotely control electri- 
cal devices through existing ac wiring. 
It is said to be compatible with almost 
any computing system and energy -man- 
agement controllers equipped with RS- 
232C ports. Autocrat plugs directly into 
an ac outlet to transmit and receive sig- 
nals over the power line. It can control 
up to 256 Leviton /BSR devices and is 
compatible with all BSR X -10 and 
Leviton CCS accessories. Included in 
the Autocrat is a battery- backed CMOS 
clock /calendar, firmware operating 
system in EPROM, and self -diagnostic 
routine. The device can operate as a 
stand -alone processor or a computer - 
controlled interface, or under telephone 
modem control. $485. Address: Bi- 
Comm Systems, 10 Yorkton Industrial 
Blvd., St. Paul, MN 55117. 
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TRANSPORTABLE COMPUTER 

Radio Shack's new TRS -80 Model 4P is 
a compact transportable version of the 
company's Model 4 desktopper. It is to- 
tally compatible with all Model 4 pro- 
grams and can run all Model III 
TRSDOS and LDOS disk programs (in 

Model III mode). It is also compatible 
with the CP /M Plus operating system 
offered by Radio Shack. The Model 4P 
comes with 64K of RAM (expandable 
to 128K), two built -in 184K double - 
density 51/4" disk drives, 9" hi -res 80 X 
24 display. $1799. 
Circle No. 89 on Free Information Card 
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WORD PROCESSING SYSTEM $995 
(Everything you need for word processing) 

PLUS! THE O Olympia OPTION!! 

O Olympia 

LOOK AT WHAT YOU 
GET FOR ONLY $995.00 

You can add the O Olympia Electronic 
Typewriter /Computer Printer for Superb Letter 
Quality correspordence and documents! Now 
you can have the best Electronic Typewriter 
made and used by the world's largest corpora- 
tions (better than IBM Selectric) plus - a Pro- 
fessional Compuber Printer (two machines in 
one) for only $39E.00 additional cost!! List 
Price $799.00. (Ccmpetitive word processing 
systems sell for $3000 to $5000 without the 
electronic typewr ter feature!!!) 

The powerful 84K Commodore 64 Computer! 
(More features than Apple II) 

170K Commodore 64 Disk Drive! 
Box of 10 "Loran" Disks! 
Gemini 10X Starmicronics 10" Carriage Deluxe 120CPS, 
Dot Bit Addressable Tractor -Friction Printer! 
Deluxe Cardco Printer Interface! 
Box of Printer Paper! 
Your choice of 12" Green Screen or Amber Screen Monitor! 
Monitor Interface Cable! 
Executive Word Processor, 80 Columns in Color, 20,000 Word 
Customizable Dictionary, Data Base, Powerful Mail Merge! 
Special Software Coupon that allows $100 to $300 Savings Off of 
Catalog Sale Prices! 

PLUS THE f1 Olympia OPTION!! You can substitute the 20" Carriage OLYMPIA 
typewriter /printer for the GEMINI 10X printer for only $395.00 additional cost!! LIST PRICE $799.00. 

15 DAY FREE TRIAL We give you 15 days to try out these SUPER SYSTEM PACKAGES!! If it doesn't meet 
your expectations, just send it back to us prepaid 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 faulty workmanship or material we will replace it IMMEDIATELY at no charge! 

Add $50.00 for shipping and handling!! 

LOWEST PRICES 15 DAY FREE TRIAL 90 DAY FREE REPLACEMENT WARRANTY 

BEST SERVICE IN U.S.A. ONE DAY EXPRESS MAIL OVER 500 PROGRAMS FREE CATALOGS 

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT 
CANADA. 

Enclose Cashiers Check, Money Order or Personal Check. Allow 
14 days for delivery, 2 to 7 days for phone orders, 1 day express 
mail! Canada orders must be in U.S. dollars. We accept Visa 
and MasterCard. We ship C.O.D 

Circle No. 40 on Free Information Card 

PRDTECTD 
ENTERPRIZES ME LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121332.5244 to order 



Bits & Bytes 
NEWS, VIEWS & GOSSIP /BY SOL LIBES 

RUMORS & GOSSIP 
Expect Apple to introduce its long- awaited MacIntosh 

computer at its annual stockholder's meeting scheduled for 
this month. That is what they did last year when they an- 
nounced the Lisa.... Hewlett- Packard is rumored to have 
dropped development of a 68000 -based low -end microcom- 
puter since introducing a unit that runs MS- DOS.... It is 

probable that IBM will produce 500,000 home computers this 
year. ...IBM has reportedly ordered about a thousand 
16032 chips from National Semiconductor for evaluation. 
The 16032 is National's new 32 -bit microprocessor, which it 
expects to start sampling January 1. That means that IBM is 

wide open on which 32 -bit micro to use. Intel 80386 samples 
are not expected for another 6 months yet. National claims 
the 16032 has the power of a VAX.... Sources report that 
Microsoft is developing a networking version of MS -DOS, to 
be called, you guessed it, "MS- Net ".... The IBM XT is doing 
much better than expected and industry pundits estimate that 
IBM will need 1.8 million 10 -Mb drives this year with most 
going to the XT. If true, it means that Seagate Technology, 
MiniScribe, and IMI are going to make a mint.... According 
to Business Week magazine, "IBM has already ordered 
enough components to build 2- million computers" this 
year.... According to Daniel H. Wilke, IBM PC manufac- 
turing engineer, "a computer is made every 45 seconds." 

APPLE DOINGS 
Among problems that Apple must address is that of Lisa 

compatibility and communications. The first part, Apple plans 
to handle by introducing a plug -in 8088 processor that will al- 
low users to run MS -DOS and most PC- compatible software. 
This package is being developed by Apple for Microsoft. The 
second problem will be dealt with by the introduction, hopeful- 
ly in the first quarter, of networking and communications con - 
trollers that will allow Lisas to talk to other micros and to 
mainframes. In another attempt at industry compatibility, Ap- 
ple shut down its disk drive manufacturing and had decided to 
buy its drives outside. 

Apple has also announced that it will increase the number of 
Lisa dealers from 130 to over 200. It is also expected that Ap- 
ple will introduce a hard disk for the IIe and a plug -in board 
that will provide the unit with enhanced display features, such 
as windowing. 

BATTLE OF THE 
OPERATING SYSTEMS 

According to John Rowley, President of Digital Re- 
search Inc., DRI currently has about 900 contracts with 
OEMs for CP /M (including both 8 -bit and 16 -bit systems), 
And industry estimates are that Microsoft has about 200 OEM 
contracts for MS -DOS. Further, Digital Research boasts that 
CP/M is now running on over 1.5- million computers world- 
wide. Similar estimates of systems running MS -DOS are less 
than half this number. 

. Digital Research is also known to be developing a new ver- 
sion of Concurrent CP /M -86, upgrading it to have many of the 
features of CP /M -80+, windowing, and the ability to run MS- 
DOS software. In the meantime, version 3.0 of MS -DOS, 
which Microsoft had promised to start shipping last fall, has 
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been delayed. The new version of MS -DOS is expected to be 
compatible with Microsoft's Xenix multi -user system and 
concurrency (a la Concurrent CP/M -86). 

In the meantime, Digital Research has introduced CP /M- 
80, which has the operating system and processor integrated 
on one chip. This is expected to be used by manufacturers of 
low -cost home computers. 

QUOTATION OF THE MONTH 
"The shakeout of 1985 is happening now." 

-Steve Jobs, Chairman, 
Apple Computer Corp. 

IBM DROPS 4" DISK DRIVE 

After nearly a year of trying to find OEM purchasers, 
IBM has given up on its 4" floppy -disk drive. The problem ap- 
pears to be that the device did not use any of the current disk 
interface standards; and it was more expensive than the 5.25" 
drives. 

IBM BOOSTS STAKE IN INTEL 

IBM bought another 1.71 -million shares of Intel stock, 
bringing its interest in Intel up to 15.2 %. It started with 
12.5%, then boosted it to 13.7% before the latest purchase. 
Most of the shares were bought in blocks of 40,000 to 60,000. 
Under an agreement between the two companies, IBM can 
purchase no more than a 30% interest in Intel. 

While on the subject of stakes, it should be noted that IBM 
also boosted its equity position in Rolm Corp. from 15% to 
17.7 %. Rolm makes sophisticated PBX systems. This appar- 
ently indicates IBM's intention to start actively competing 
with AT &T in this lucrative market. Why not? Isn't AT &T 
planning to jump into the computer business? 

Along these lines there are rumors that, in the light of IBM's 
decision to drop the 4" floppy, it intends to buy into a disk 
maker such as either Seagate or Tandon. One question that 
comes to mind is why hasn't IBM bought into Microsoft? 
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PREDICTIONS 

Bits& Bytes 

Egil Juliussen of Future Computing, a market research 
firm, predicts that, by the end of the year, IBM will have 18% 
of the $2,9- billion home computer market, and by 1988 it will 
have 45% of the $5.9- billion home market. He said that distri- 
bution through mass merchandisers is required and over 
10,000 locations are needed to be a leader in the home market. 

CAN AT &T COMPETE WITH IBM? 
AT &T is expected to introduce a personal computer 

soon to compete head -on with IBM. It is expected to employ a 
32 -bit micro and run Unix with an emulator that will allow 
users to run MS -DOS software. According to International 
Resource Development, Norwalk, CT, a market research out- 
fit, the software is being developed by Microsoft. The system 
is expected to be significantly more powerful than the XT. 
IBM will probably respond with price reductions on the XT 
and, later, with the introduction of a more powerful desktop 
based on a new 32- bitter. 

ROBOT STANDARDS FOR 
LANGUAGE & SAFETY 

The Industrial Automation Planning Panel of the 
American National Standards Institute (ANSI) is pursuing 
the development of standards for robot programming lan- 
guages and safety. The lack of language standards is currently 
making it difficult, if not impossible, to transport software 
and interface different robots in automated factories. 

The National Bureau of Standards (NBS), which previous- 
ly developed programming standards for CAD /CAM (Com- 
puter Assisted Design /Computer Assisted Manufacturing), 
is also working on a language standard for robotics. 

In the area of robotic safety the Robot Institute of America 
(RIA) and the Underwriters Laboratories (UL) are both 
working on standards. Areas of concern include installation, 
programming /teaching, and maintenance. 

NBS, RIA and UL are all members of ANSI's panel. 

RANDOM NEWS BITS 

Move over Gucci and Gloria Vanderbilt! Make way for 
the "Apple Collection" of clothes and gifts bearing the Apple 
insignia. Items range from low -cost bumper stickers and 
cocktail napkins all the way up to a $900 windsurfer bearing 
the Apple logo.... Atari has reportedly laid off another 380 
staffers in a continuing shift of manufacturing to 
offshore.... Binary Star Inc., Bellevue, WA, claims to have 
developed a high- brightness flat color display panel with al- 
most unlimited area and pixel density using straightforward 
digital raster scanning. Initial use is expected to be in a three - 
dimensional display for the military and CAD applications, 
with possible later use in TV.... IBM has begun letting soft- 
ware -only stores sell IBM brand software. The first such 
chain (32 stores) is Software Centres International of Los 
Angeles.... There are now over 800 PC dealers in 26 coun- 
tries outside North America.... Judging by companies ex- 
hibiting at trade shows, training of end users is becoming a big 
business, with close to a dozen companies already getting into 
the action. 
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LES SOLOMON ON COMPUTER HARDWARE 

How Computers 
Create Color 

THE NTSC (National Television 
Systems Committee) method of 
transmitting and receiving color 

TV has been around for a few decades 
and has proved to be reasonably good in 
reproducing color TV images. 

Until the introduction of video games 
and personal computers, all using digi- 
tal techniques, color TV and color video 
monitors operated only with analog sig- 
nals. Since analog and digital tech- 
niques are different, circuit designers 
had to develop new concepts to provide 
interfaces between the digital circuit 
and the analog color system to "fool" 
the latter into thinking that it was re- 
ceiving an analog color signal instead of 
a stream of digital pulses. 

Different techniques are used by vari- 

ous manufacturers. This piece will cov- 
er color circuits used within the popular 
Apple II computer, as an example. The 
technique is contained in U.S. Patent 
4,278,972, "Digitally Controlled Color 
Signal Generation Means For Use With 
Display" by Stephen G. Wozniac, as- 
signed to Apple Computer Co. 

The Apple II has two color modes - 
HIRES (high resolution) and LORES (low 
resolution). Each will be covered in 
turn. 

High Resolution. A pixel is a picture 
element that appears on the screen as a 
small dot. HIRES specifications call for a 
picture that is 192 pixels high by 280 
pixels wide. However, the latter number 
is not quite correct. 

As shown in Fig. 1, a single horizon- 
tal line can be divided into 280 "cells," 
each occupied by a single pixel. Howev- 
er, the pixel, being slightly smaller than 
the cell, can be either centered com- 
pletely within its cell or it can overlap 
the adjacent pixel cell. Thus, it is possi- 
ble to have up to 560 pixel positions on a 
single horizontal line. In fact, in the 
monochrome mode, that is exactly how 
many pixels there are. 

In the HIRES color mode, the circuit is 
designed so that any one data byte 
poked by BASIC or machine language 
into the pertinent screen location con- 
tains the binary signals to form either of 
two sets of colors. One set consists of vi- 
olet, green, black or white, while the 

other set can be selected from blue, or- 
ange, black or white. However, you can- 
not use colors from both sets in the same 
byte. 

---HORIZONTAL LINE 

I 2 3, 2/78 27S 280 - - INE 
t-LTHILKNESS 

XEL 
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'278 279 
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Fig. 1. A pixel can be centered 
in its sell or can overlap 
thu adjacent pixel celr 
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CONTROLLERS S JOYSTICKS 
WICO 

$21.99 ATARI /VIC Trak Ball $34.99 
$22.99 Apple Trak Ball $54.99 
523.99 Apple Adapter $15.99 
521.99 Apple Analog $37.99 
51 7.99 

FR4NKLIN 

ACE 1000 Color Computer CALL 
ACE Family Pack System CALL 
ACE PRO PLUS System CALL 
ACE 1200 Office Mgmt. System CALL 

NOT IIE EXPENSIVE" 

APPLE /FRANKLIN 
DISK DRIVES 

MICRO -SCI 
A2 $219.00 
A40 $299.00 
A70 S319.00 
C2 Controller $79.00 
C47 Controller $89.00 

ATARI Elite 1 

RANA 
$279.00 

Elite 2 $389.00 
Elite 3 $569.00 

HOME COMPUTERS 
r .t1 l'l , r .J ... ': .x: - 

:.)L1 CO rig ;i.rilVCr7 L r") r) ,rti Cr. nc)vlCDclCAo.u,..r 
._-)('Jfi')({1Q r.) LC ai in LT, l']Cs7', 

APPLE Re STARTER PACK 
64K Apple Ile. Disk Drive 6 Controller. 
80 Column Card, Monitor 118 DOS 3.3 
COMPLETE $1499.00 

C= commodore 
BI28 -80 5769.00 
CBM 64K Memory Board $269.00 
8032 to 9000 Upgrade $269.00 
2031 LP Disk Drive $299.00 
8050 Disk Drive $949.00 
8250 Disk Drive $1199.00 
4023 Printer $379.00 
8023 Printer $569.00 
6400 Printer $1399.00 
Z -RAM $499.00 
Silicon Office $699.00 
The Manager $199.00 
Sott ROM $125.00 
VisiCalc $159.00 

PROFESSIONAL 
SOFTWARE 

Word Pro 2 Plus $159.00 
Word Pro 3 Plus $189.00 
Word Pro 4 Aus /5 Plus...each...$279.00 
InfoPro $179.00 
Administrator $399.00 
Power $79.00 

CBM 
8032 iimstm 

$599 
CBM 64 $199 
VIC 20 CALL 
C1541 Disk Drive $249.00 
C1530 Datasette $69.00 
C1520 Color Printer /Plotter... $ 169.00 
C1525 Dot Matrix /Parallel...$219.00 
C1526 Dot Matrix /Serial $279.00 
C1702 Color Monitor $249.00 
C1311 Joystick $4.99 
C1312 Paddles $11.99 
C1600 VIC Modem $89.00 
C1650 Auto Modem $89.00 
Logo 64 $49.00 
Pilot 64 $39.00 
Simon's Basic $19.00 
Word Pro 64 Plus $59.00 
Parallel Printer Interface $69.00 
Calc Result 64 $129.00 
Codewriter 64 $75.00 
Quick Brown Fox $49.00 
Word Pro 64 Plus $59.00 

MODEMS 
ANCHOR 

Mark I (RS-232) $79.00 
Mark II (Atari) $79.00 
Mark Ill (TI -99) $109.00 
Mark IV (CBM /PET) $125.00 
Mark V (Osborne) $95.00 
Mark VI (IBM -PC) 5169.00 
Mark VII (Auto Ans /Auto Dial) $119.00 
Mark XII (1200 Baud) $299.00 
TRS -80 Color Computer $99.00 
9 Volt Power Supply $9.00 

HAYES 
Smartmodem 300 $219.00 
Smartmodem 1200 $509.00 
Smartmodem 12008 $459.00 
Micromodem II S265.00 
Micromodem II Plus $299.00 
Micromodem IIE $269.00 
Micromodem 100 $299.00 
Smart Corn II $89.00 
Chronograph $199.00 

NOVATION 
J -Cat $99.99 
SmartCat 103 $179.00 
SmartCat 103/212 $399.00 
AutoCat $219.00 
212 AutoCat $549.00 
Apple Cat I I $249.00 
212 Apple Cat $569.00 
Apple Cat 212 Upgrade $309.00 
Cat $139.99 
D -Cat $ 149.00 
PC-Cat S339.00 

ZENITH 
ZT -1 $369.00 

MONITORS 
AMOEK 

300 Green $149.00 
300 Amber $159.00 
310 Amber $169.00 
Color 1 $279.00 
Color 1 Plus $299.00 
Color 2 $399.00 
Color 2 Plus $419.00 
Color 3 $349.00 
Color 4 $699.00 

BMC 
12" Green $79.99 
12" Green Hi -Res $119.99 
9191.13" Color $249.99 

GORILLA 
12" Green $88.99 
12" Amber $95.99 

NEC 
JB 1260 Green $109.99 
JB 1201 Green $149.99 
JB 1205 Amber $159.99 
JC 1215 Color $299.99 
JC 1216 RGB $429.99 

OUAORAM 
Quadchrome S499.99 

TAXAN 
12" Green $119.00 
12" Amber $129.00 
Taxan 1 RGB $279.00 

USI 
Pi 1, 9" Green $99.99 
PI 2, 12" Green $119.99 
Pi 3, 12" Amber $149.99 
Pi 4, 9" Amber $139.99 
1400 Color $269.99 

ZENITH 
ZVM 122 Amber $99.99 
ZVM 123 Green $89.99 
ZVM 135 Color /RGB $469.99 

600XL $189 1 200XL .... CALL 
800XL $299 1 400XL .... CALL 

1010 Recorder 574.00 
1020 Color Printer $249.00 
1025 Dot Matrix Printer 5c49.00 
1027 Letter Quality $299.00 
1030 Direct Connect Modem ... CALL 
1050 Disk Drive $379.00 
CX30 Paddle $12.00 
CX40 Joystick each.. $8.00 
CX77 Touch Tablet $64.00 
CX80 Trak Ball $48.00 
CX85 Keypad $105.00 
4003 Assorted Education.... $47.00 
4011 Star Raiders $33.00 
4012 Missile Command $29.00 
401 3 Asteroids $29.00 
5049 VisiCalc $159.00 
7097 Logo $79.00 
7101 Entertainer $69.00 
7102 Arcade Champ $75.00 
8026 Dig Dug $33.00 
8030 E.T. Phone Home $33.00 
8031 Donkey Kong 339.00 
8036 Atari Writer 579.00 
8040 Donkey Kong. Jr 539.00 
8043 Ms. PacMan $39.00 
8044 Joust $39.00 

PRINTERS 
AXIOM 

AT -100 Atari Interface $249.00 
CD -100 CBM 64 /VIC 20 5249.00 
GP -100 Parallel Interface $199.00 

BMC 
401 Letter Quality S589.00 
BX -80 Dot Matrix $269.00 

C.ITOH 
Gorilla Banana $209.00 
Prowriter 8510P 5379.00 
Prowriter 1 550P $679.00 
A10 (18 cps) °69.00 
F10 -40 $999.00 
F10 -55 $1499.00 

EPSON 
MX -80FT, MX -100, RX -80. RX -SOFT, 
FX -80, FX -100 CALL 

OKIOATA 
82.83.84.92.93.2350,2410. ...CALL 

SMITH CORONA 
TP -2 $449.00 
Tractor Feed S119.00 

SILVER REED 
500 Letter Quality $469.00 
550 Letter Quality SE99.00 

STAR 
Gemini 10X $299.00 
Gemini P15 $449.00 
Delta 10 $559.00 
Serial Board $75.00 

PEOCOM 
AT 88 -S1 S329.00 
AT 88 -A2 $259.00 
AT 88 -S2 $529.00 
AT 88 -S1 PD $429.00 
AT 88 -DDA $119.00 
RFD 40 -S1 $449.00 
RFD 40 -Al $269.00 
RFD 40 -S2 $699.00 
RFD 44 -S1 $539.00 
RFD 44 -S2 $869.00 

TEXAS INSTRUMENTS 
TX 99-S1 5279.00 

RANA 
1000 $319.00 

TRAK 
AT -D2 $389.00 
MEMORY BOARDS 

Axton 32K $59.00 
Axlon 48K $99.00 
Axton 128K $299.00 
Intec 32K $59.00 
Intec 48K $85.00 
Intec 64K $99.00 
Intec Real Time Clock $29.00 

SOFTWARE FOR ATARI 
BRODERBUNO 

Bank Street Writer $49.99 
Choplifter $29.99 
Track Attack $21.99 

BIG FIVE 
Miner 2049er $34.99 

DATASOFT 
Canyon Climber $23.99 
Magneto Bugs $11.99 
Pooyan $19.99 
Zaxxon S27.00 
Word Wizard $52.99 
Spell Wizard $38.99 

ON -LINE 
Crossfire $29.99 
Frogger $26.99 
Threshold $24.99 

PARKER BROTHERS 
Frogger $38.99 
Popeye $38.99 
OBert $38.99 

SPINNAKER 
Alphabet Zoo $23.99 
Facemaker $23.99 
Rhymes & Riddles $19.99 
Snooper Troops: 1 or 2 $29.99 

SYNAPSE 
Bluemax S24.99 
Claim Jumper $29.99 
File Manager 800 Plus $69.99 
Slime $29.99 
Shadow World $25.99 
Zepplin $26.99 

Joystick 
3-way Joystick 
Famous Red Ball 
Power Grip 
BOSS Joystick 

=WEST= 
sa0064853r1 1.800.268.4559 

:CANADA= o E A STo 
f800233 8950 

In NV call (702)588 -5654, Dept. 0107 
P.O. Box 6689, Stateline, NV 89449 
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Mississauga, Ontario, Canada LSLITI 
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clacks or money orders. Add 3% (minimum $5.00) shipping and handling on all C.O.D. and credit card orders. Larger shipments may require additional' 
cnarges. NV and PA residents add sales tax. All items subject to availabilityand price change. We stock manufacturer's and third party software for moss all 
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HIRES Circuit Operation. Before we 
discuss the basic chroma generating cir- 
cuit within the Apple II, observe from 
the vector diagram of Fig. 2 how the 
various colors in the NTSC color sys- 
tem are defined. Note that all colors are 
referenced as "so many degrees" offset 
from the 3.579545 -MHz reference burst 
that establishes the 0- degree point. Cir- 
cuitry within the TV receiver or moni- 
tor creates the vector pattern. In reality, 
the various colors blend smoothly into 
each other and there is no sharp demar- 
cation between colors (as in a rainbow 
or prism). Color saturation is a function 
of the pulse duty cycle, as will be ex- 
plained further along. 

The basic chroma generating circuit 
for the Apple II is shown in Fig. 3. The 
letter and number in each logic block in- 
dicates the IC's physical location on the 
Apple II motherboard in case the reader 
wants to use a scope to observe actual 
circuit operation. 

Let us start with the violet color. As 
shown in Fig. 4, this color is generated 
by having 10101010 (85 decimal, 55 
hex) present on the Do -D7 data lines. 
Note that, in this and the following dis- 
cussions, the LSB (least significant bit) 
starts the single -file "parade" of binary 
bits exiting from the shift registers. 
Note also that, before clocking, the DO 

bit is always present at the register 
output. 

The two 4 -bit shift registers (B4 and 
B9) are interconnected to form one 8 -bit 
register. As the data selector (A8) clocks 

the composite 8 -bit shift register, the al- 
ternating pattern of Is and Os is shifted 
out -LSB first -to be applied to data 
selector (A9). Figure 4 shows that this 
particular square -wave pattern is de- 
layed by 135 degrees from the reference 
burst. According to the chroma phase 
diagram of Fig. 2, 135 degrees is the re- 
quired angle for violet. 

For blue, the 8 -bit shift register is pro- 
vided with 10101011 (213 decimal or 
D5 hex) on the Do through D7 data lines 
as shown in Fig. 5. Note that the low -or- 
der seven bits for blue are the same as 
the low -order seven bits for violet 
(10101010 vs. 10101011). The differ- 
ence is in the bit on the D7 line. For vio- 
let, it is a 0; and for blue, it is a 1. 

As shown in Fig. 3, data selectorA9 is 
driven from register BIO when bit D7 

appears as a logic 1. This causes the data 
selector to switch its input from the 8- 

bit shift register to the output of flip - 
flop All, as in Fig. 5. Observe that the 
8 -bit shift register data is also coupled to 
flip -flop All, which when clocked at a 
14 -MHz rate produces a delay equiva- 
lent to 90 degrees of phase shift. 

Thus, the violet waveform at 135 de- 
grees is delayed a further 90 degrees, 
producing 225 degrees (blue). There- 
fore, the difference between violet and 
blue is the extra 90 degrees of phase shift 
produced by the action of the logic -1 bit 
on the D7 line. 

A little study will show how the other 
colors can be produced by changing the 
data byte on the DO through D7 lines, 

and noting the action when flip -flop 
All is turned on when bit 7 is a 1. 

If the DO through D7 lines contain all 
zeros, black will be produced since the 
8 -bit shift register output is always low 
(with All activated, the output is still 
low). If the DO -D7 lines contain all ones, 
output of the 8 -bit shift register remains 
high -even with All turned on by the 
high at D7 -thus producing white. 

Low Resolution. The LORES mode uses 
the same hardware as HIRES but it is 
software switched into the arrangement 
shown in Fig. 6. The major change is 
that shift registers B4 and B9 now form 
two 4 -bit registers instead of a single 8- 
bit device as used in HIRES. Each is se- 
lected by data selector A8. 

Unlike the single dot pixels used in 
the HIRES mode, each LORES pixel is ac- 
tually a block that is four scanning lines 
high and seven dots long, with each 
pixel stored as 4 bits. Data lines DO 

through D3 feed shift register B4 to de- 
termine one pixel, while data lines D4 
through D7 feed shift register B9 to cre- 
ate the other pixel. Thus, the 8 -bit data 
bus generates two pixels. 

The two shift registers actually gener- 
ate four pixels (on even and odd bytes) 
with each addressed via the four combi- 
nations of the HO and VC signals applied 
to register A10 (Fig. 6). The vc signal 
changes every four scanned lines, while 
the Ho signal changes every 978 nano- 
seconds. These signals, along with the 
blanking signal applied to register A10, 

AB 

DATA 
SELECTOR 

135 

0 

0 

Fig. 4. The color violet 
is generated by having 
10101010 on the DO -D7 lines. 

0 

CHROMA 
DO DI D2 D3 D4 05 D6 D7 

O u ` 
+ 135° - 

REF BURST 

VIOLET 

Fig. 5. The binary bits for blue are the 
same as violet except for a 1 on the D7 line. 

A8 -. 
DO 

DI 
84 

D2 

D4 

-. 
D4 , 

D5 
B9 

D6 

D7 

All 

LIP -FLOP 
74LS 74 

I5 2 

9 

A9 

DO DI D2 D3 D4 D5 D6 D7 

225°.- - 

BURST 

8 E<- 

28 Computers & Electronics 



from the publishers of PC 

For IBM in ¡Iji 
EducationPersonal , Home and 

Computers 
Business Use 

NE UNDATION FOR IBM PERSONAL COMPUTERS 
Fulfill all of your expectat ons for your IBM 
personal computer with PCjr, the applica- 

tions magazine written for you and your house- 
hold! Whethe- you're completing your banking 
from home, cataloging your book, record or 
recipe collect ons, teaching your pre - schooler 
math or the alphabet, preparing your taxes or 
term papers, or just playing games, PCjr will 
enable you to get the most out of all IBM PC's or 
compatible computers! 

PCjr is writter for all members of your house- 
hold as a to to utilize your computer to its 
fullest extent 
SUBSCRIBE TODAY AND SAVE UP TO 35 %! 

BM "'.'. al Computers in 
Education. Home and Business Use P4 

YES, please enroll me as an Introductory Subscriber to PC JR. for: 
1 One year (12 issues) Two dears Three years 

$1497 and SAVE 25% $2797 and SAVE 30% $38 97 and SAVE 35% 

pi 

N Mr /Mrs /MS 
please print name in full 

Address {I 

City Slate Zip Il L 

CHECK ONE: L I, Payment enclosed l. Bill me later N 

Charge My I 
1 American Express f Visa C1 MasterCard II 

Card No Exp. Date 
t Savings based Cn lull one-year sumscripbon price of $1997 

Please allow 30 to 60 days for delivery of first Issue eHI Ìl L 



determine which pixel passes through 
data selector A9 at any particular time. 

Now, let us see how LORES color is 
created using the partial logic arrange- 
ment shown in Fig. 7. The output of the 
selected 4 -bit shift register (B4 and B9) 
is passed to two circuits -data selector 
A9 (Fig. 6) and the video output circuit, 
and then back to the bottom of the 4 -bit 
shift register (Fig. 7). Thus, as the shift 
register is clocked, the data present on 
data lines Do(D4) through D3(D7) circu- 
lates through the register. While this is 
going on, the Ho and vc lines are select- 
ing the desired "pixel." 

As shown in the waveforms of Fig. 7, 
for "plain" green, the waveform is dis- 
placed 315 degrees from the reference. 
The waveform that generates dark 
green is not a square wave, but has a 
25% duty cycle (it spends 44 of its time 
at logic 0, which is essentially black). 
The fact that the waveform is at 270 de- 
grees still makes it green, but a little 
darker since, besides the 25% duty cy- 
cle, it is also closer to blue on the phase 
diagram of Fig. 2. 

On the other hand, note that the 
waveform for light green spends 44 of its 
time at the logic 1 level. Since logic 1 is 
white, the greenish color is diluted. 
Thus, you can see how a change in duty 
cycle changes the saturation (density) of 
a color. 

Obviously, all Os on the data lines 
produces black, and conversely, all is 
generates white. This means that a dou- 
ble- frequency square wave (1010 on the 

data lines) produces grey. 
If you now go back to either Fig. 3 or 

Fig. 6, you will note that, after leaving 
flip -flop BIO, the chroma information is 
matrixed into emitter follower Q3 along 
with the horizontal and vertical sync 
signals and the 3.579545 -MHz refer- 
ence burst. 

Due to the limited bandwidth of the 
Q3 circuit, the interconnecting cable, 
the r -f modulator if used, and when cou- 
pled with the restricted bandwidth of 

the TV receiver, the higher frequencies 
that form the sharp corners of the 
square wave are lost. This makes the 
edges of the square waves round off, 
making them look somewhat "sine - 
ish," and thus acceptable for the NTSC 
system. Note also that, although the 
horizontal and vertical sync signals gen- 
erated by the Apple are not exactly as 
specified by NTSC, they are close 
enough so that the bulk of TV receivers 
and video monitors will lock to them. O 
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"I built this 16 -bit computer and 
saved money. Learned a lot, too:' 
Save now by building the Heathkit H -100 
yourself. Save later because yot. r computer 
investment won't become obsolete for 
many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H -100 16- Bit /8 -Bit Computer Kit - mpney you can use 
to buy the peripherals and software cf your choice. 

H -100 SERIES COMPUTER SPECIFICATIONS: 
USER MEMORY: 
128K -768K bytes 
MICROPROCESSORS: 
16 -bit: 8088 
8 -bit: 8085 

DISK STORAGE: 
Built -in star dard 
5.25 disk drive, 
320K bytes /disk 
KEYBOARD: 
Typewriter -style. 
95 keys, 13 
function keys, 
18 -key numeric pad 

GRAPHICS: 
Always in graphics mode 
640h/225v resolution; 
up to eight colors 
are available 

COMMUNICATIONS: 
Two RS -232C Serial 
Interface Pots and 
one parallel port 

128K bytes staidard. 
Optional. 

DIAGNOSTICS: 
Memory self -test 
on power- it) 
AVAILABLE SOFTWARE: 
Z.-DOS (MS -DOS) 
CP /M-85 4 
Z -BASIC Language 
Microsoft BASIC 
Multiplan 
SuperCalc 
WordStar 
MailMerge 
Data Base 
Manager 
Most 
standard 
8-bit CP /M 
Software 

The H -100 is easy to build - the step -by -step Heathkit 
manual shows you how. And every step of the way, you 
have our pledge - 'We won't let you fail: Help is as close 
as your phone, or the nearest Heathkit Electronic Center. 

And what better way to learn state -of- the -art computing 
techniques than to build the world's only 16-bit 8-bit 
computer kit? To run today's higher- speed, higher -per- 
formance 16 -bi: software you need an H -100. It makes a 

big difference by processing more data faster. 

Dual microprocessors fo- power and compatibility. The 
H -100 handles both high -performance 16 -bit software 
and most current Heath Zenith 8 -bit software. 

Want room to grow? The H -100's standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes compared to a 64K standard for many 
desktop computers 
And the industry- standard S -100 card slots support 
memory expansion and additional peripheral devices, 
increasing future uivgradability ct the H -100. 

High- capacitycisk storaga, too Tie H -100's 5.25 "floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5.25" and 
external 8" flopoy disk drives. And an optional internal 
Winchester disk drive will be available soon. 

For more information, circle the reader service number 
below. Better yet, visit your Heathkit Electronic Center for 
a demonstration! 

The H -100 gives me the most 
for my computer dollar! 

Heathkita 

Heathkit Electronic Centers are units of Veritechnology Electronics Corporation. 
Heath Company and Veritechnology Electronics Corporation are subsidiaries of Zenith Radio Corporation. 
CP /M is a registered trademark of Digital Research Corporation. 

dealers get ä little nervous when 
someone signs for half their inven- 
tory.You understand. 
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Tri ciriA enn la 
COMPUTER VIDEO GAMES 

Hands -On Reviews of Recently Released Game Software 

GATEWAY TO APSHAI 

ROM Cartridge for Atari 400/800 
Epyx Computer Software, 1043 Kiel Ct., 

Sunnyvale, CA 94089; 408 - 745 -0700. 

Graphics * * ** 
Gameplay * * ** 

Sustained Interest * * ** 
Type: Joystick action /maze /adventure 

game 
Memory Required: Resident ROM 

encountered. Otherwise, the monster 
can get a couple of hits on you while you 
take your hand off the joystick to press 
the "Start" key. These monsters include 
such unlikely creatures as the Mamba 
Snake, the Ghouls and the Slime Mold 
(called "Fungus" on the screen). 

By hitting the "Select" key, you can 
retrieve a set of keys from your bag to 
open locked dungeon doors that bar 
your progress with annoying frequency. 
That means getting out of the fight 

Some of the graphics for "Murder by the Dozen are fascinating. 

Once again, we're presented with an ad- 
venture game -maze combination from 
Epyx, this time on a plug -in ROM car- 
tridge. The object of the game is to com- 
plete all eight levels, scoring as many 
points as possible along the way. You 
complete a level by moving your hero 
through a maze of dungeons, fighting 
off monsters and avoiding traps, while 
picking up treasures to score points. 

This is also a time -oriented game; if 
you haven't finished in 6.5 minutes, 
your hero is automatically transported 
to the start of the next deeper level. If 
that sounds like you're getting a freebee, 
forget it. Your five lives won't last long 
enough to run the clock out unless you 
decide to pace the floor in just one 
dungeon. 

I found that keeping the game in the 
"fight" mode (selected with the "Start" 
key) helps to save a little time in doing 
battle with the several types of monsters 
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mode, which inevitably lays your hero 
open to danger. 

During the game, when you use the 
Select key, you can check on such things 
as your status: strength, agility, luck, 
health, etc. You will also be able to see a 
full inventory of the treasures, spells, 
and useful objects that you're carrying. 

Gateway has eight levels, 16 dun- 
geons on a level, and about 60 rooms in 
each dungeon. That's a whopping 7500 
different rooms for you to explore, 
which is a tall order no matter how 
much time you have. 

The automatic screen scrolling is ef- 
fortless and smooth, which means that 
the Epyx programmers have fine -tuned 
this particular aspect of the maze. This 
is an especially good game for adventure 
and maze game lovers. It has so many 
convolutions and twists and turns that it 
should be good for many an evening of 
enjoyment. 

MURDER BY THE DOZEN 

Diskette for Apple, Commodore 64 and 
IBM PC 

CBS Software, One Fawcett Pl., 

Greenwich, CT 06836; 203 - 622 -2500. 

Graphics * * ** 
Gameplay * * ** 

Sustained Interest * * ** 
Type: Keyboard mystery game 

Memory Required: 48K 

Mystery lovers rejoice! This latest entry 
in the convoluted pathways of comput- 
erized sleuthing is a combination text 
game with some throwaway graphics 
that help give you proper perspective. 
Some of the graphics are just window 
dressing; others, like the three- dimen- 
sional city map, are a pleasure and joy 
for computer nuts like me. 

There are 12 possible cases; you pick 
the one you want to work on. They're all 
murders, and some are rather 
improbable. 

CBS has supplied a mountain of doc- 
umentation: a detective (instruction) 
manual, a book of clues that tells you 
the meaning of clue numbers that ap- 
pear on the screen, a special printed pad 
to keep track of the case, and a confi- 
dential book of solutions. 

The game is really designed more as a 
parlor exercise with up to four players 
matching wits with one another. It's ex- 
ceptionally well done, intriguing, and 
one of the better text -style mystery com- 
puter games we've seen. 

B.C.'S QUEST FOR TIRES 

Diskette or ROM cartridge for Atari 
400/800 

Sierra On -Line, Inc., Sierra On -Line 
Bldg., Coarsegold, CA 93614; 

209 -683 -6858. 

Graphics * * ** 
Gameplay * ** 

Sustained Interest * ** 
Type: Joystick action game 

Memory Required: 32K 

If you follow the comic strips, you're fa- 
miliar with B.C. and star character 
Thor who is always riding on his uni- 
wheel. The graphics and animation of 
this game -actually designed by the 
comic strip's creator, Johnny Hart, are 
true to the sense and feel of the newspa- 
per version. 

Thor is at once comical and semi - 
tragic as he rides his wheel across the 

Computers & Electronics 



country to try to rescue Cute Chick, 
who's being held a prisoner by a dino- 
saur. The trip is loaded with hazards: 
boulders and craters to be jumped over, 
tree limbs to duck under, a river to cross 
by hopping stepping -stone fashion 
across turtle's backs. And on the other 
side awaits arch enemy Fat Broad with 
her club ready to do Thor in. 

Then comes the lava pit, which our 
hero can cross by grabbing onto Dooky 
Bird's legs. Then there are a rushing, 
dangerous downhill sprint, crossing a 

ravine, ducking a volcanic eruption, and 
finally one more river to cross just be- 

fore the dinosaur cave. Can Thor finally 
save Cute Chick from her fate? It all de- 

pends on your skill. 

HARD HAT MACK 

Diskette for Apple I! 

Electronic Arts, 2755 Campus Dr., San 

Mateo, CA 94403; 415 -571 -7171 

Graphics **** + 

Gameplay * * ** + 

Sustained Interest * * ** 
Type: Two -button joystick or keyboard 

strategy /action game 
Memory Required: 48K 

When we see a game with the Electronic 
Arts logo, we expect excellence, and 
Hard Hat is no exception. This is a mul- 
tilevel, get- through- the -task -and -avoid- 
being -killed kind of game. If you have 
an analog joystick with two firing but- 
tons, it goes a bit easier and faster. 

Mack is trying to work on his con- 
struction job -putting steel girders into 
place and then riveting them. But he has 

In Leve! 2, Hard Hat Mack rides a girder to the top to collect tool boxes. 

two enemies and several on-the-job haz- 
ards. The first enemy is called OSHA 
(that Federal safety agency that finds 
danger in every job situation) and the 
second is a vandal. If Mack runs afoul of 
either one, he loses a life. 

He can also get hit by runaway hot 
rivets that fall and bounce down the 
screen, and he can fall off a girder. He 
has an elevator to help him get between 
construction levels on the screen. So 

much for the dangers in the first level. 
The second level gets harder. Mack 

has to jump on conveyers and ride a 

girder up into the stratosphere to collect 
tool boxes. He has to avoid his usual en- 

Thor has to cross a river by hopping from one turtle's back to another. 
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emies plus added dangers. 
In the very difficult third level, Mack 

has to collect all the steel blocks and 
drop them through holes in the girders 
into the rivet machine. There's an eleva- 

tor in this level that Mack can use, and 
he has to watch for the port -a- potti. 
There are three more levels, but we 

aren't good enough to see them yet. 

OIL'S WELL 

Diskette for Atari 400/800 
Sierra On -Line, Inc., Sierra On -Line 

Bldg., Coarsegold, CA 93614. 
209 -883 -6858. 

Graphics * * ** 
Gameplay * * ** 

Sustained Interest * * ** 
Type: Joystick action game 

Memory Required: 32K 

This is another one of those games in- 
spired by Pac -Man, but in our opinion, 
it's much more original and interesting 
than most of the copycats. You have to 
go after the oil field with a drill bit that 
looks very much like old Pac -Man him- 
self, but he's attached to a pipeline that 
snakes around mazelike shafts and pas- 

sageways gobbling up oil "pellets ", 
oozies and goblets. 

There are land mines which can de- 

stroy the bit but not the pipe. The 
oozies-of which there are plenty, will 
destroy your extended pipe if you let 

them get near it. The only defense is to 
retract to the wellhead in a hurry with 
the firing button on the joystick. 

This is a high- speed, high -skill game, 

and certainly one of the better of the 

twitch variety that we've seen recently. 
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Now the excitement of original 
arcade graphics and sound effects 
comes home to your computer. 

Introducing ATARISOFTTM A new 
source for computer software. 

If you own a Commodore VIC 20 
or 64, a Texas Instruments 99/4A, an 
IBM or an Apple II, you can play the 
original arcade hits. 

DONKEY KONG by Nintendo, 
CENTIPEDE,' PAC -MAN, DEFENDER, 
ROBOTRON: 2084, STARGATE and 
DIG DUG. (On the TI 99/4A you can 
also play Protector II, Shamus, Picnic 
Paranoia and Super Storm.) 

So, start playing the original hits 
on your computer. 

Only from ATARISOFT. 
Some games also available on 

ColecoVision and Intellivision. 

ATi IISOFT. 
Now your computer fits 

the arcade hits. 
DONKEY KONG, Mario and NINTENDO are trademarks and OD 

Nintendo -981, 1983. PAC -MAN and characters are trademarks 
of Bally Midway Mfg Co. sublicensed to Atari. Inc. by Namco- 
America, I-tc. DEFENDER is a trademark of Williams Electronics, 
Inc.. manufactured under license from Williams Electronics, Inc. 
ROBOTRON: 2084 is a trademark and ® of Williams 1982. manu- 
factured under license from Williams Electronics, Inc. STARGATE 
is a trademark and C of Williams 1981, manufactured under license 
from Williams Electronics. Inc. DIG DUG is created and designed 
by Namco Ltd. manufactured under license by Atari, Inc. Trade- 
marks and ® Namco 1982. PROTECTOR II is a trademark of Syn- 
apse Software Corporation, manufactured under license by Atari. 
Inc. SHAMUS is a trademark of Synapse Software Corporation. 
manufacttred under license by Atari, Inc. PICNIC PARANOIA is a 
trademark of Synapse Software Corporation, manufactured by 
Atari, Inc. SUPER STORM is engineered and designed by Synapse 
Software Corporation, manufactured under license by Atari, Inc. 
ATARISOFT'° products are manufactured by Atari. Inc. for use on 
the above referenced machines and are not made, licensed or 
approved ty the manufacturers of these machines. COMMODORE 
64, VIC 20, TEXAS INSTRUMENTS 99/4A, IBM, APPLE, COLE - 
COVISION and INTELLIVISION are respectively trademarks of 
Commodore Electronics Limited, Texas Instruments. International 
Business Machines Cam.. Applé Computer, Inc., Coleco Industries, 
Inc. and Mattel, Inc A CI Warner Communications Company. 

CD 1983 Atari, Inc. All rights reserved. 

r 
Complete this coupon and we'll keep you 
up tc date on the newest hits from 
ATARISOFTTM 

Name 

Address 

City State Zip 

Telephone 

PRODUCT OWNED: (Check one) 

1 TI -99/4A 5 Commodore 
Vic20 

2 IBM PC 6 Intellivision 

3 Commodore 64 7 Apple II 

4 ColecoVision 8 

Mail to: 
Atari, Inc., PO. Box 2943, 
So. San Francisco, CA 94080. ASM 4 
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IBM's Peanut: 

APCina 
Junior -size 

Package 
Offering upward compatibility with the PC, jr reveals 

some surprizes, including a cordless keyboard 
By George Mitchell 

HE long- awaited IBM home sys- 
tern tern is here and it sports some in- 
teresting surprises. 

Although the new system was long - 
ago dubbed the Peanut, supposedly the 
internal IBM code name for the project, 
the name being used is the PCjr. And, 
not so surprisingly, the name pretty 
much tells the tale- though it is certain- 
ly not a precise chip off the old block. 

For example, the PCjr still uses the 
IBM PC's Intel 8088 microprocessor 
operating at 4.77 MHz and the DOS 2.1 
in the disk -oriented version, which is a 
new generation of PC -DOS utilized on 
the larger machines. 

Even with the similarities in proces- 
sor and operating system, however, 
there are a number of differences be- 
tween the IBM PC and PCjr. Specifical- 
ly, the latter is designed to work with a 
standard home television set, has a 
cordless keyboard, and uses a desktop 
transformer for power, much like an 
Atari 800 does. Other features of the 
system include: 

64K bytes of dynamic RAM, expand- 
able to a maximum of 128K. Of this, 
16K is dedicated to the video buffer. 

64K bytes of ROM, containing pow - 
er-on diagnostics, cassette BASIC inter- 
preter, cassette operating system, I/O 
drivers, dot patterns for 256 characters 
in graphics mode, and a diskette boot- 
strap loader. 

Two ROM cartridge program slots. 
A cassette interface. 
Interfaces for adding joysticks, 

modern, light pen, and I/O expansion. 

In addition, the system console, 
which measures 13.9" X 11.4" X 3.8" 
and tips the scale at less than 6 lb with- 
out disk drive (9 lb with a single drive), 
includes individually keyed connectors 
on the rear panel for attaching a variety 
of I/O devices. 

The "entry" unit, without disk drives 
but with 64K of memory, cordless key- 
board, transformer, and two cartridge 
slots, is expected to carry a price tag of 
$669. To attach the unit to your color 
television set, add another $30 for the 
connector cable. What you then have is 

a cassette -based BASIC system that is 
capable of displaying 40 characters on 
the screen and up to 16 colors. 

Adding additional functions costs 
more, of course. For example, expect to 
pay in the neighborhood of $1269 for 
the "enhanced" system that includes 
128K of main memory and a 360 -Kb 
disk drive. Cost will be higher, though, 
to make it all happen for this option -lad- 
en machine. So add $30 for a TV set 
connector, $175 for a thermal printer, 
etc., etc. You can add other items such 
as a joystick, internal modem, carrying 
case, adapter cable for an IBM color 
display, and a keyboard cord. Generally 
speaking, you will have more than 
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Using infrared communication, the keyboard is said to be able to be 
used 20 ft away from the base unit. 

$1900 invested in the machine if you 
purchase everything, excluding soft- 
ware, firmware, and color display. 

The Keyboard's Cordless. One of the 
exciting features of the PCjr is its key- 
board. Measuring approximately 131 " 

X 61fí" X 1" and weighing 25 oz with 4 
AA batteries, the keyboard features a 
typewriter -style 62 -key layout, cursor - 
key control cluster, and a single func- 
tion key. 

Although the keyboard looks stan- 
dard enough, it communicates with the 
system through two infrared -emitting 
diodes. The keystrokes are encoded 
with pulse -modulation techniques, 
which are then detected by the base 
unit. 

IBM claims that the keyboard can be 
used 20 feet away from the base unit and 
that it has a wide 60- degree arc of opera- 
tion. Physical obstacles will block the 
signal of course. 

You don't have to rely on the IR link, 
however. IBM provides, at additional 
cost, a cable connection. This cable not 
only provides power to the keyboard 
but establishes a serial link for the en- 
coded data by disengaging the battery 
power and IR link. IBM says that this 
option must be used when more than 
one unit is used in the immediate area to 
avoid interference. 

Because the PCjr keyboard differs 
greatly from the standard PC keyboard, 
aside from its much smaller size and 
slightly -sculpted, Chiclet -like keys, 
IBM allows emulation via SHIFT CON- 
TROL keys. It's claimed a user can then 
do everything on the PCjr that he does 
on the larger PC keyboard. To facilitate 
this, cardboard overlays are offered for 
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the PCjr keyboard. These are designed 
to be written or typed on so that specific 
application overlays can be created. Ba- 
sically, this seems to be a cheap solution 
to what will probably be a very complex 
problem for serious users. Letters and 
numbers aren't marked directly on 
keys, by the way. 

Apparently, the reason for the cord- 
less keyboard is that positioning of the 
control section can be more flexible 
when used in the home and for playing 
games. However, some observers think 
that this foreshadows the IBM office 
communication system. The keys are 
supposedly full -travel types with mem- 
brane contacts. 

Memory and Display Can Be Ex- 
panded. The very basic PCjr comes 
with 64K of built -in dynamic memory 

and the ability to display 40 characters. 
Expanding both is handled via the 
memory and display expansion option, 
which you can expect to pay around 
$140 for. 

This module enables you to have a 
625 x 480 resolution, 80 columns, and 
up to six pages of display memory. 
Moreover, an additional 64K of 150 - 
nanosecond dynamic RAM is added. 
The board plugs into a 44 -pin connector 
on the system board. This connector is 
the only I/O expansion on the system 
board. 

You can probably expect a variety of 
manufacturers to offer multifunction 
boards to fit this connector by the first 
quarter of this year. But be aware that 
the electrical power to the PCjr is mini- 
mal. A single 60 -VA transformer sup- 
plies the power, and extending the 
memory beyond 128K would severely 
drain its capabilities. Additionally, little 
space is available inside the system unit, 
and stacked boards won't fit. 

Interestingly, the PCjr doesn't pro- 
vide you with as much usable memory 
as you may wish, as you can see in Table 
I. Notice that only 112K bytes maxi- 
mum is available, due to the 16K re- 
quired for the video buffer. And when 
using the new DOS 2.1 only 82K bytes 
is available. As a result, many programs 
that work on a full -sized PC won't fit. 
However, IBM has modified some 
(EasyWriter 1.15 and most of the PFS 
software) to work in the limited 
memory. 

Although there is little space inside 
the system cabinet, IBM has designed 
an internal 300 -bps auto /answer auto/ 
dial modem. This plugs into a special 
connector on the system board, and the 
telephone jack extends from the rear. 
Since the modem does employ serial sig- 
nals and uses the interrupt structure of 
the PCjr, the connector may offer add- 

APPLE'S MACINTOSH OFFERS MORE FOR LESS 

If you're not an IBM fan and like the Ap- 
ple world, the Macintosh personal corn - 
puter is just a month away. 

According to sources close to the corn - 
pany, Apple's latest entry is expected to 
be unveiled at the annual stock holders' 
meeting in early January. 

The machine, which features Lisa -like 
functions such as the mouse cursor con- 
troller, uses a 68000 processor, has dual 
51/4" standard disk drives rather than the 
unreliable Twiggy drives, includes a 7 "(di- 
agonal measurement) monochrome inte- 
grated CRT, and provides composite vid- 
eo output for use with a color monitor or 
television. 

The full -size typewriter keyboard, al- 
though not cordless, may be easier to use 
than any other machine offered in its price 
class. (You can probably expect to pay 

less than $3000 for the Macintosh when it 

finally appears on the market.) 
As enticing as Macintosh sounds, it, 

too, may have some shortcomings. Specif- 
ically, it may be lacking in software. To 
date, not enough has been developed for 
Lisa, so why should Macintosh have great 
early software support? It seems that most 
programming shops are tuned in to creat- 
ing products for the 8088 CPU rather than 
the 68000. 

However, it is believed that Macintosh 
may have a heads -up chance at getting 
software by offering more than just an Ap- 
ple operating system. You might expect to 
see Digital Research's CP /M -68K and 
VisiCorp's Visi -On on the machine. In addi- 
tion, it appears that Microsoft is preparing 
to offer its popular Multitool series on th 
machine. 
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Radio Shack Presents the 
Transportable TRS-80® 

The New Model 4P Computer -From the World's Largest Computer Retailer 

The Computer for Today's 
Upwardly Mobile Society 
If you're headed for success, our 
newest TRS -80 can help you get there 
in record time. The Model 4P is a 
compact, disk -based desktop computer 
with a big difference: it has a handle. So 
wherever your work may take you, you 
can get a handle on scheduling 
problems, ever -changing sales 
projections, and last minute 
reports. It's like having your 
office with you on trips, at 
home -anywhere! 

A Completely Portable, 
Self- Contained System 
We don't sacrifice features for portability, 
either. The Model 4P comes standard with 
two 184,000- character disk drives and 64K 
internal memory. You also get a full 80- 
character by 24 -line 9" display, an electric 
typewriter -quality keyboard with numeric 
keypad, and printer and communications 
interfaces. And you can add an extra 64K of 
memory, an internal modem or even 
external hard disk drives! 

"Off the Shelf" 
Software 
In addition to running the 
entire selection of TRS -80 
Model III/4 disk software, 
you can add the optional 
CP /M Plus'" operating 
system to use thousands of 
additional ready -to-run 
programs. 

Easy to Use, Easy to Tote 
The Model 4P works anywhere there's AC. And when 
you're ready to move on, slip the keyboard into the 
hi- impact case, snap on the protective cover and go. 
It weighs just 26 pounds. 

Like Every TRS -80, We Stand 
Behind the "4P" 100% 
Tandy Corporation is a two -and -one -half billion dollar 
company with over 6,600 stores nationwide. That 

means software, service, leasing plans and friendly 
faces are always just around the corner. 

Available Nationwide 
Stop by your nearest Radio Shack Computer 

Center, participating store or dealer today and 
find out where Model 4P will take you. 

ftadue ThaeK 
The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

TRS -80 Model 4P Computer 

179909 
Commercial Lease Available 

For Only $65 Per Month 
(Plus Applicable Use /Sales Tax) 

Prices apply at participating Radio Shack stores and dealers. 
CP /M Plus is a trademark of Digital Research. 20 



on makers a solution as to where to plug 
things in. 

Cartridges Add Programs. Follow- 
ing an Atari- and TI -like concept, the 
PCjr also comes equipped with two 28- 
pin ROM cartridge slots. 

The cartridges include a number of 
games, educational software, and, ap- 
parently, an IBM logo. You can look 
for: Monster Math, Animation Cre- 
ation, Bumble Games, Juggles' Butter- 
fly, Turtle Power, Personal Communi- 
cations Manager, and Casino Games, to 
name a few. Cartridge BASIC is also 
available as an option for $75. 

There are expected to be about 50 car- 
tridges available by the time you read 
this, and an equal number of disk- based 
software packages. 

DOS 2.1, a Better 0/S. Once you tire 
of using the PCjr as a cassette -based sys- 
tem (1500 -baud transfer is used on the 
cassette) or cartridge system, you will 
more than likely upgrade to a disk - 
based system. 

You can choose to use one single 
drive in concert with cartridge BASIC 
and the cassette 0/S to maximize sys- 
tem operation and minimize cost. (IBM 
does not presently offer an outboard 
second drive, though the system is said 
to be able to support it with the proper 
controller electronics to go with it.) You 
can upgrade the entire system by adding 
serial and parallel adapters, a thermal 
printer, and a host of other options. 

Once you've added everything, you 
have a fairly complete system, though 
only a one -drive system. And DOS 2.1 
completes the picture. The $65 0/S 
comes with a user's guide and a DOS 
reference manual. 

Like previous versions, DOS 2.1 op- 
erates on all prior PC models, but earli- 
er versions of DOS don't work on the 
PCjr. The new version works with ei- 
ther single- or double- density disk 
drives, can support a hard disk (an op- 
tion that may come for the PCjr). 

One aspect of DOS 2.1 to be consid- 
ered is that it has higher memory re- 
quirements than previous versions 
(about 12K bytes more than 1.1). In ad- 
dition, it supports graphics screen dump 
to the printer, global file name searches, 

ABLE I- MEMORY USAGE 

Video buffer 
Cassette BASIC 
(ROM) 
DOS 24K 24K 88K 
Cartridge BASIC 6K 42K 106K 
(w /o DOS) 
Cartridge BASIC 30K 18K 82K 
(with DOS) 

Total System 
Memory 

Memory Approx. Remaining 
Used User Memory 

64K 126K 
16K 48K 112K 
4K 44K 108K 
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and supports multiple -disk I/O memo- 
ry buffers to speed disk performance. 

You can also have job stream com- 
mand sequences, and support current 
date and time in directory entries. Fur- 
ther background operations such as file 
print are included, and you can divert 
parallel printer output to serial. 

The basic commaads of DOS 2.1 are 
similar to previous versions, with some 
added functions and commands to ease 
its use, as shown in Table II. 

Generally speaking, the use of DOS 
2.1 and the cordless keyboard may be 
the real hallmarks of the system. The 
rest is almost pedestrian. 

Setting Up. Setting up the PCjr is fairly 
simple. You can use the keyboard cable 
or operate in a cordless mode. You can 
then connect the system console to ei- 
ther your color TV, a standard compos- 
ite video monitor, or, through a $20 
adapter cable, the IBM color display via 
a plug on the rear of the system console. 
If you plan anything serious, you should 
probably consider getting the higher - 
class display. The popular BMC color 
monitor will work nicely, I believe. Be 
aware, however, that, if you plan to 
have sound effects, you do need the tele- 
vision receiver since the system uses the 
speaker in the TV set. If you want the 
better display and sound, you'd have to 
kludge up a speaker on the system 
console. 

The 2 -lb, 13 -oz desktop stepdown 
transformer is plugged into a connector 
at the rear and supplies power to the en- 
tire system. 

Once you have everything plugged in 
and turned on, you're greeted with the 
IBM logo and 16 color bars. While this 
screen is being displayed, the system is 
self -checking, and a single beep and 
change to BASIC 1.1 signifies that ev- 
erything is operating correctly. 

You can choose to run Keyboard Ad- 
venture, which is built into the system 
ROM. This is entered by tapping the es- 
cape key during the system start-up se- 
quence. This program uses a cartoon 
character to take you through the use of 
the keyboard. 

Early Conclusions. The PCjr, finally 
emerging out of the swell of rumors un- 
der the guise of "Peanut," is a classy 
home personal computer. Sure there's a 
list of wish -it -hads that could be made; 
but, price aside, it's an impressive 
package -for the home, that is, not for 
heavy small- business use. After all, it 
would be unfair to compare, say, a stu- 
dent's home electric typewriter with a 
heavy -duty office typewriter. 

Nonetheless, the keypads, though op- 
erating smoothly, are not a touch -typ- 
ist's delight owing to their size and 

TABLE II -DOS COMMANDS 

Function DOS Command 
or Utility 

Configuration File (c0NFIG. SYS) BREAK =ON /OFF 
BUFFERS= 
DEVICE = 
FILES = 

Substitute diskette ASSIGN 
drive assignments 

Batch file support .BAT 
Check for Ctrl /Break Interrupt BREAK 
Check diskette or fixed disk CHKDSK 
Clear screen CLS 
Compare files COMP 
Copy files COPY 
Set date DATE 
Set time TIME 
Delete files DEL, ERASE 
List directory DIR 
Compare diskettes DÌSKCOMP 
Copy diskette DISKCOPY 
Format diskette or fixed disk FORMAT 
Graphics screen dump GRAPHICS 
Set display or printer options MODE 
Remark within batch file, then wait PAUSE 
Print files in "Background" PRINT 
Change DOS prompt PROMPT 
Recover file RECOVER 
Remark from batch file REM 
Rename a file RENAME, REN 
Transfer DOS to another diskette or 

fixed disk SYS 
Set time of day TIME 
Display file contents TYPE 
Display DOS version VER 
Write -verify data to diskette VERIFY 
Display diskette) label VOL 
Line editor EDLIN 
Load, alter, display /execute files DEBUG 
Link -edit a compiled program LINK 
Change directory CHDIR 
Substitute screen & keyboard CTTY 
Convert .EXE tiles to .COM format EXE2BIN 
Search for string in file FIND 
Create a sub -directory MKDIR 
Pause after displaying screenful MORE 
Specify directory paths PATH 
Remove directory RMDIR 
Set environment SET 
Sort data SORT 
Display directory paths TREE 
Initialize a fixed disk FDISK 
Backup fixed disk tiles to diskette BACKUP 
Restore files from diskette to fixed 

disk RESTORE 

shape. The same could be said for keys 
of some very fine electric typewriters, 
too. Further, people who aren't profi- 
cient typists might find the absence of 
markings directly on the keys discon- 
certing. Instead, they're marked on the 
keyboard's base. Apparently, the antici- 
pated use of a variety of keyboard over- 
lays led IBM to make this decision (each 
key can be programmed for special ap- 
plications). Furthermore, it would have 
been nice to have a numeric keypad. 

Color video quality of a model dem- 
onstrated was excellent, with 16 indi- 
vidual colors in medium -resolution and 
four colors in high -resolution. 

When we get our hands on a jr for a 
reasonable period of time, we'll get 
more details on it for you. Meanwhile, 
I'd liken this machine to Cadillac's 
"Cimarron" small automobile. Ít will 
compete at the top of the nonbusiness 
personal computer area. Other less 
prestigious machines will get you there 
also, of course. 
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LAST NIGHT, 39 MUSICIANS HAD A 
COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 

49 SPORTS FANS AND 640 APPLE POLISHERS, 

AND NO ONE HAD TO LEAVE HOME. 

The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 

Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 

And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 
"talk" informally on our CB simulator, 
and communicate via CompuServe's 
electronic mail. 

But best of all, in most cases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on -line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 

Circle No. 60 on Free Information Card 

need is a computer, a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 
terminal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn ho 
you can subscribe, contact or call. 

CompuServe 
Consumer Information Service. P.O. Box 20212 

5000 Arlington Centre Blvd . Columbus. OH 43220 

800 -848 -8199 
In Ohio call 614- 457 -0802 

An H &R Block Company 



At CIE,you get electronics 
career training from specialists. 

If you're interested in learning how to fix air conditioning, 
service cars or install heating systems - talk to some other 
school. But if you're serious about electronics... even earning an 
Associate Degree... come to CIE -The Electronics Specialists. 



Why trust your education 
and career future to any- 
thing less than a specialist? 

You shouldn't. And you 
certainly don't have to. 

If you talked to some of our 
graduates, chances are you'd find 
a lot of them shopped around 
for their training. They pretty 
much knew what was available. 
And they picked CIE as 
number one. 

Be sure to shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options for the 
hobbyist. If you're the ambitious 
type -with serious career goals in 
electronics -take a close look at 
what we've planned for you at CIE. 
What you should look 
for first. 

Part of what makes electronics 
so interesting is it's based on 
scientific discoveries -on ideas! 
So the first thing to look for is a 
program that starts with ideas 
and builds on them! 

That's what happens with CIE's 
Auto - Programmed °Lessons. 
Each lesson takes one or two prin- 
ciples and helps you master them 
-before you start using them! 
How practical is the 
training? 

This is the next big important 
question. After all, your career 
will be built on what you can do- 
and on how well you do it. 

Here are ways some of CIE's 
career courses help you get your 
"hands -on" training... 
With CIE's Personal 
Training Laboratory... 
you learn and review the basics - 
perform dozens of experiments. 
Plus, you use a 3 -in -1 precision 
Multimeter to learn testing, 
checking, analyzing! 
When you get your own 
5MHz, solid -state 
oscilloscope, you take some 
real professional steps. You use 
it as a doctor uses an X -ray 
machine -to "read" waveform 
patterns...lock them in...study, 
understand and interpret them! 
When you get your Digital 
Learning Laboratory, you'll 

be into digital theory- essential 
training today for anyone who 
wants to keep pace with the state 
of the art of electronics. With 
CIE's Digital Lab, you'll be 
applying in dozens of fascinating 
ways the theory you've learned. 
For example, you'll compare 
analog and digital devices. You'll 
learn to make binary to decimal 
conversions and to work with 
semiconductor devices and 
circuits. You'll see how digital 
equipment is vital to today's 
exciting, growing fields such as 
security... where digital theory 
provides the brains for space -age 
alarm and protective devices. 
You'll build your Microproc- 
essor Training Laboratory, 
a working microcomputer -from 
"scratch." You'll also learn how 
to program and interface it with 
displays, memories, switches, 
and more. 
Earn An Associate Degree 
from CIE. 

One of the best credentials 
you can have in electronics 
-or any other career field 
-is a college degree. That's 
why CIE gives you the op- 
portunity to earn an 
Associate in Applied 
Science 

in Electronics Engineering Tech- 
nology. Any CIE career course 
can offer you credit toward the 
degree...more than half of the 
number needed in some cases. 

You can also prepare for the 
government-administered FCC 
(Federal Communications 
Commission) Radiotelephone 
License, General Class. It can be 
a real mark in your favor... 
government -certified proof of 
your specific knowledge and 
skills. 
Shop around...but send for 
CIE's free school catalog 
first! 
Mail the card. If it's gone, cut out 
and mail the coupon. If you prefer 
to write, mention the name and 
date of this magazine. We'll send 
you a copy of CIE's FREE school 
catalog -plus a complete pack- 
age of independent home 
study information! For your 
convenience, we'll try to have a 
representative contact you to 

answer your questions. 
Mail the card or coupon - 
or write: CIE, 1776 

East 17th St., 
Cleveland, 

OH 44114. 

r 
I 
1 I 
1 

Print Name 

MI MOiNE 

CIE Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

YES... I'm shopping around for the right kind of career training in electronics - 
and CIE sounds well worth looking into. Please send me my FREE CIE school 
catalog- including details about the Associate Degree program -plus my FREE 
package of home study information! 

1 
1 

1 

Address Apt. 

City State Zip 

Age Area Code /Phone Na. / 
Check box for G.I. Bill information: Veteran Active Duty 

MAIL TODAY! PE-03 
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CompuScan /2100 

BEARCAT 
SCANNING 
RECEIVER 

IN I LRFACJNG microcomputers to external equipment is com- 
monplace. Every so often, though, an exciting new applica- 
tion comes along. This is the case with the Bearcat 

CompuScan /2100 scanning receiver system from tl-e Electra 
Company. Electra, which produced the first scanning receiver 
radio in 1968, has interfaced a high -quality scanner tc a Com- 
modore-64 personal computer (and plans to do the same 
with other popular micros). The result is a scanning receiver 
system with capabilities well beyond those available cn current 
top -of -the -line scanners. 

For those not familiar with scanners, this type of receiver can 
tune in the Public Service bands such as local Police and fire 
calls, mobile telephone conversations, weather broadcasts, ma- 
rine radiotelephone, and many other kinds of transmissions. 
Scanning usually consists of establishing frequencies that are 
monitored in sequence by the receiver. If a signal is picked up, the 
receiver broadcasts it until it is over; then it 
continues on, jumping from one frequency to 
the next until it finds another active trans- ! 

mission. The cycle then repeats itself. 

Combining a microcomputer 
with a scanner 

By Joe Desposito 



The 101/4" x 91/2" enclosure houses receiver and CPU. 

The number of frequencies that can 
be monitored at one time with a scanner 
is typically less than ten, although some 
top -of -the -line models scan as many as 
50. In contrast, the CompuScan system 
can monitor 200 frequencies at a time. 
Additionally, it displays pertinent infor- 
mation about the frequency (such as its 
source of transmission), and maintains a 
log of selected frequencies. 

CompuScan can receive frequencies 
in the following ranges: 

30- 50 MHz Low -Band VHF (FM) 

118 -136 MHz Aircraft (AM) 
144 -148 MHz 2 -M Amateur (FM) 
148 -174 MHz High -Band VHF (FM) 
421 -450 MHz 70 -cm Amateur (FM) 
450 -470 MHz UHF Band (FM) 
470 -512 MHz UUHF -T Band (FM) 

The CompuScan scanning receiver 
system includes the receiver, a whip an- 
tenna and cable, interface cable, soft- 
ware on 51/4" disk, and power supply. 
To run the system reviewed here, you 
need a Commodore -64 microcomputer, 
whose keyboard is used as the front -end 

On the bottom are the RS -232 port and accessory connector. 
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tuning selector, and one disk drive. Sug- 
gested retail price of the system is 
$499.95. 

Hardware. The Bearcat CompuScan/ 
2100 system includes a state -of -the -art 
scanning receiver that operates under 
microprocessor control. Patented fea- 
tures such as track tuning, enhance 
scanner sensitivity. A block diagram of 
the microprocessor control section is 
shown in Fig. 1. 

A modest 101 /4" X 9'/2" X 2'/4" en- 
closure houses both receiver and micro- 
processor circuitry. The microproces- 
sor is a Z -8 with an on -board UART. 
The unit interfaces to the host computer 
through an RS -232 port that provides 
TTL compatible signals as well as true 
RS -232. An RS -232 interface cable that 
plugs into the user port of the Commo- 
dore 64 is included with the package. 
Also included is a system disk, and ac 
adapter. 

Four auxiliary outputs on the receiv- 
er permit the user to connect accessories 
such as an audio tape recorder to the re- 
ceiver. One of the outputs connects to a 
normally open relay that closes when a 
signal is present. The other three out- 
puts each provide 200 mA current sink 
capacity (to ground) under various con- 
trol conditions. 

Supplied with the receiver is a tele- 
scoping whip antenna (with base) and 
20' of RG -58 cable. The antenna can be 
easily maneuvered in a room for maxi- 
mum response. The receiver has an in- 
ternal speaker, and volume and squelch 
controls. If desired, the speaker and 
controls can be disabled and replaced by 
comparable external devices. 

Software. CompuScan software is 
completely menu driven. The system 
comes up in "Standby" mode, which 
presents five options to the user: Man- 
ual, Scan, Search, Quit, and Zero. 

Manual mode is selected by pressing 
M on the keyboard. This brings up a dis- 
play of "Bank 1" that contains channels 
1 to 20, plus additional information for 
each channel (Fig. 2). The information 
indicates whether or not a channel is 
locked out, a delay is set, or the auxilia- 
ry bits are set. To select a channel from 
bank 1 (or any other bank), you just en- 
ter the channel number. To change to a 
different bank, press C, and then enter 
the appropriate bank number. 

When you select a channel, the re- 
ceiver automatically tunes to the fre- 
quency and broadcasts a signal if it is 
present. A screen appears, too, showing 
corresponding channel data (Fig. 3). If 
you are entering information for the 
first time, you must input the frequency 
first. Once the frequency is entered, you 
may then input additional information 
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that pertains to it. LOCK OUT causes the 
scanner to pass over the frequency when 
in the scan mode. DELAY causes the re- 
ceiver to remain tuned to a given chan- 
nel in scan mode about two seconds fol- 
lowing the loss of signal on that 
channel. This feature is useful for trans- 
missions that are followed by a response 
on the same frequency. COUNT keeps 
track of the number of times a frequency 
is found to have a signal present during 
a scan sequence. Selecting this option 
zeroes the count. 

Choices 5 through 8 of the channel 
data menu allow you to set the auxiliary 
bits. These bits refer to special control 
signals present at the accessory jack on 
the bottom of the receiver. AUX 1 acti- 
vates built -in relay contacts when set 
and a signal is present. This is useful for 
connecting a cassette tape recorder to 
the scanner. When AUX 2 is set and a 
signal is present, it sinks 250 mA (max) 
for controlling external devices such as 
alarms. AUX 3 and AUX 4, when set, sink 
200 mA whenever a channel is sampled Interior of the scanner shows the main and CPU boards. 

BAUD 

BAUD 

BAUD 

PARITY 

CR DEFEAT 

LF DEFEAT 

73728 MHz 

I - 
MUTE 

Z8 

OPTIONS 
DIP 

SWITCH 

CLOCK 

DATA 

SIGNAL 
PRESENT 

AIRCRAFT 
BAND 
SELECT 

- -- FACTORY INSTALLED JUMPER 
FOR SELECTION OF INTERNAL 
CONTROLS OR SPEAKER 

OPTIONAL USER CIRCUIT FOR 
EXTERNAL CONTROLS OR SPEAKER 

Fig. 1. Block diagram of 
the microprocessor control 

section of the scanner. 
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BANK i 

162.550 476.5625 
L 1000 D 1100 

477.1125 477,0375 
(¡ 

D Et000 D 0000 

476.3125 
D 0000 

152.828 

M O G E 
MANSE_ 

476.6625 476,3375 
D 0000 D 1=jf 0 

476.4875 476,8125 
D 0000 D 0003 

147.360 152.510 152:570 
L 0000 0000 0000 

4F-12.A00 173.325 450.0875 
tl L Eti303 L 1001 líftem 

454:450 
0000 

454,550 
0003 

To selec.t a channel_ 
any data enter CH 

To select any mode 
SCAN .. S oTANDB? , 

QUIT..Q SEARCH.. 
Enter- Selection 

454.375 454.450 
0000 0008 

to receive or change 
PANEL ,M: . . (1-z:3E= ) 

enter 
.E' CNGE SANK. _ 

.R PRIORITY,..? 

Then P-_L_ ;RET? 

Fig. 2. Display of Bank 1 shows channels 1 to 20. 

C H A N N E L D A T ï 
DATA for CHAS 

I. FREQUENCY 173.325 
LOCK OUT YES 
DELAY NO 
COUNT 13 

H Associated Press 
E 

H 
C= 

in Bank 2 is: 

5. AUX i YES 
k= AUX 2 NO 

AUX 3 YES 
AUX 4 NO 

L . MEMO 

To change data, Press ITEM NUMBER 1 -3) 
To select another channel, press :0 
To . _ t °_r-T to MANUAL mode, press - M 

MOTE: YES & NO items will toggle 
automatically if selected 

Fig. 3. When a channel is selected, its data appears. 

(a signal need not be present). These bits 
are useful for antenna switching. 

With the MEMO feature, you can in- 
sert up to four lines of information 
about a channel. Information might in- 
clude the source of the broadcast, 
names, telephone numbers, codes, re- 
quired procedures, etc. 

From Manual mode, you may select 
up to three "Priority" channels. Priori- 
ty operation causes CompuScan to 
monitor the channels regardless of what 
the user may be doing otherwise. If 
CompuScan picks up a signal while 
scanning or searching, it will also sam- 
ple the priority channels at approxi- 
mately 2- second intervals. If a signal ap- 
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pears on a priority channel, CompuScan 
switches the broadcast to that signal. 

Scan mode is the "business" mode of 
CompuScan and can be entered from ei- 
ther standby or manual modes. You 
may choose the number of banks you 
wish to scan (10 banks of 20 channels 
each are available). Channels within 
each bank can be skipped over during 
the scanning process by choosing the 
lockout feature while in manual mode. 

Once you start scanning, a graphic 
appears on the screen that shows you 
the channels being scanned. For exam- 
ple, when the receiver scans channels 1 

through 20, the screen looks like the one 
shown in Fig. 4A. An L beneath a chan- 

nel number means that the channel is 
locked out; an asterisk means that the 
channel has been sampled, and no signal 
was found. If a signal is present on a 
channel, the screen changes to that 
shown in Fig. 4B. It shows the channel, 
its frequency, and any information 
about the channel that was included 
when first stored. If the channel loses its 
signal, the receiver automatically begins 
scanning again. If you want to interrupt 
the process, you may do so with one of 
the five options shown at the bottom of 
the screen (Fig. 4B). 

Search mode allows you to search for 
active frequencies between upper and 
lower limits that you enter. The fre- 
quencies that you enter must be valid 
ones, which means that they must lie 
within the band limits of the receiver 
(Fig. 5). 

There is one other search feature that 
I didn't review, but which will be in- 
cluded in the final product. It's called 
the Search /Store /Count feature. In ef- 
fect, the system in this mode does not 
stop and transmit a signal. Instead, it 
pauses momentarily and stores the fre- 
quency. When through with the search, 
the system displays the number of fre- 
quencies stored. Also, you can step 
through the frequencies to get a count of 
how often each was encountered during 
the search. If the frequency is of interest 
to you, you can automatically store it in 
a data bank. 

The final two options of the Standby 
Menu are Zero and Quit. CompuScan 
automatically counts how many times a 
signal is present on a frequency during 
scan mode and displays a running total 
on the channel -data screen. Zero allows 
you to zero these counts for all channels 
stored in the system. When you are 
through operating the scanner, Quit 
closes all the files. 

There are a few other noteworthy fea- 
tures of the software. Whenever you 
make an improper entry, the screen 
blinks in red. This gives you a quick vi- 
sual feedback that an error has been 
made. If you load the software and for- 
get to turn the receiver on, NO RE- 
SPONSE comes up on the display. This is 
a reminder to turn the receiver on. 

All the data you enter is stored on the 
system disk. Thus, there is no need for a 
separate data disk. The program itself is 
written in BASIC. A spokesman for 
Electra indicated that the program 
could have been written in machine 
code to achieve optimum performance. 
However, it was decided instead to al- 
low users access to the code if they 
wanted to modify it in any way. The 
complete program listing in BASIC is 
available from Electra. The listing is 
well commented and contains a cross - 
reference table. 
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Here's HowYou Can Learn 16-Bit Technology. 
And Graduate To One Of Today's Most Powerful 
And Advanced Microcomputers. 
Now you can master 1E -bit technology with an all -new 
Advancec Microprocessor course. And build hands -on 
experience with the only 16 -bit microcomputer specifi- 
cally designed for the t- obbyist. working engineer and 
student. 

Advanced Microprocessor Course 
This all -new self -study course (EE -8088) provides in- 
depth coverage of 16 -bi-, state -cf- the -art technology. 
You will gain a thorough understanding of micro- 
processors from this 1200 page course. In 10 easy -to- 

understand t pits. starting with 
microcomputer basics. you'll 
cove all phases of 16 -bit micro - 
processing. Assembly language. 
Program writing. Addressing 
modes. Dynaric and static RAM. 
And hardware interfacing. 
And Dy using your 16 -bit Traìn- 

ic Mil 

er /Learning Computer for hands -on 
experiments (cver 60 included), you II 

gain actual circuit interface and soft- 
ware programming experiénce with an 

8088 microprocessor system. 
Trainer /Learning Computer 
A unique combination of design features makes this 
versatile rr icroprocessor system much more than a 
"teaching machine' Lse it as a trainer with the Ad- 
vanced Microprocessor course. Lse it as an experimen- 
tal design computer. And use it -o run a wide variety of 

16 -bit software - including 
Z -Dos, Multiplan. Z- Basic, 

Condor File Manager. 
and much more. 

In its most 
basic form, 

the Trainer/ 
Learning 

Computer 
is a 16 -bit, 

cassette -cased microcomputer. 
Its unique design 'eatures access ports 

and solderless breadboards to a ow you to build inter- 
faces, design and modify circuits, or simply experiment 
with the inner workings cl the microprocessor system. 
The basic system has an 8088 pr_.cessor. 32K ROM (in- 
cluding assembler, editor and debugger) and 16K RAM. 

The unit also features a serial I/O printer port, cassette 
interface and a detached 9E -key keyboard (including 16 
function keys and a numeric keypad) which generates a 
full ASCII character set. It's available either in kit form or 
factory assembled. 
And you can take advantage of the system's H/Z -100 
computer design he-itage _y easily upgrading it to a 
disk- based, 16 -pit microcomputer that will run H/Z -100 

series software 
and many other 

forthcoming 
programs. 

Fully 
Upgradeable 

The powerful 
upgrade pack- 

age and variety 
of accessories 

allow you to 
make the basic 

16 -bit system 
more power- 

ful and ver- 
satile. You 

can add 128K 
or 192K bytes 

of RAM. Floppy disk controller. 48TPI double- sided, 
double- density, single or dual floppy disk drive. Bit - 
mapped video graphics or full -color graphics. Two 
RS -232 ports. Programmable timer. And a Centronics - 
compatible printer poi. 
Learn on it Design with it. 
Use it as a 16-bit computer. 
It's the only 16 -bit microprocessor system specifically 
designed to integrate theory with a hands -on under- 
standing of how 16 -b t computers work. And its from 
Heathkit /Zenith Educational Systems. the world -leader 
in problem -solving courses, trainers and accessories to 
help you learn s.ate-cf- the -art technology. 

Get more information in the 

HEATHKIT CATALOG 
Mail to: Heath Company, Dept. 010 -134 

Benton Harbor, MI'49022 

Name 

Address 

City 

State Zip 

A subsidiary of Zenith Radio Corporation 
ED-200 

Circle No. 24 on Free Information Card 
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:11 :16 

; I O NAL present on C-tlANKE', 

Frequency 476,5625 

NYC Precincts 1,5,6.7,9.13 

Press. 

E 

C 

M : 

E 

F . 

To HOLD on Current Channe; 

To Continue SC-AhN1N6 

Return to lANUAL Mode 

Return to STANDS- Mode 

To select SEARCH Mode 

Fig. 4. At top (A) is scan of 1 to 20. Screen changes 
to (B) below if a signal is present on a channel. 

E A R C H 411111. h Ci E E 

Present upper liMit frequency 
Present lower liMit frequency 
Present search direction is 

Last search frequency was 
....,..... r.. r.... . 

BAND LIMITS 

LOW 29 -54 HIGH 136 -174 M 

AIR 118 -136- UHF 421 -512 
I 

Press 
LI : To change upper limit 
L : To change lower liMit 
S : To specify a start frequency 

: To toggle up or down direction 
6 : To tart searching 
B : To go to STANDBY Mode 

Hake selection ? 

Fg. S. This screen shows band limits of frequencies. 

Using CompuScan. Initial setup of the 
CompuScan receiver is fairly simple. A 
cable must be connected between an 
RS -232 connector on the underside of 
the receiver and the user port of the 
Commodore -64. The receiver also con- 
nects to a telescoping whip antenna 
with a 20' length of RG -58 cable. Then 
all you have to do is plug the ac adapter 
into a wall socket and plug its jack into 
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the receiver. This procedure has to be 
done only once and it can be left as is 
thereafter. 

Loading the program takes a little 
over a minute. When you run it, data on 
the disk is loaded into RAM. This takes 
another 11/4 minutes or so. The software 
comes up in standby mode, which is a 
menu that allows you to enter any of the 
other modes of the system. When you 

first use the system, you must enter 
manual mode and load frequencies into 
the data banks. If you're not familiar 
with the frequencies to tune to in your 
area, there are publications available to 
find out what they are. Electra publish- 
es a pamphlet that lists local frequencies 
and who is transmitting on them. They 
also publish the "Betty Bearcat" fre- 
quency directory for different regions of 
the U.S. Your local dealer can help you 
find this information. 

Once you've loaded the frequencies 
into the data banks, you can switch into 
scan mode. You can scan all or some of 
the data banks by listing the appropriate 
bank numbers, which the program que- 
ries you for. Any channels within the 
banks that you don't want scanned must 
be locked out while in manual mode. A 
typical frequency that you would want 
to lock out is the weather broadcast. 
Since this is a continuous broadcast, the 
scanner would never leave the station 
once it tuned it in. After you've deter- 
mined the banks you want to scan, you 
press G and the scanner begins 
operation. 

The procedure just outlined is the ba- 
sic scanner operation; but there are oth- 
er options, too. Suppose you wanted to 
listen to the weather channel. You can 
call the station up by inputting its chan- 
nel number while in manual mode. You 
might also be interested in searching for 
active frequencies in your listening area. 
If you were interested in the aircraft 
band, you would enter frequencies be- 
tween 118 and 136 MHz while in search 
mode. The scanner would then search 
between the frequency boundaries you 
entered, and broadcast whatever it 
found. 

User Comments. I used the 
CompuScan scanning receiver with a 
Commodore -64. Setting up the hard- 
ware was straightforward and easily 
done. Loading the software, however, 
presented a problem. It appears that 
Commodore is having compatibility 
problems with its disk drives. For exam- 
ple, a disk that runs on one 64 drive 
might not run on another. After trying a 
few different disks, however, the pro- 
grams did run. One other small problem 
appears to have its roots in the architec- 
ture of the Commodore -64. 

When data is being loaded from the 
disk into RAM there are sometimes de- 
lays of a few seconds or more right in 
the middle of an operation. For exam- 
ple, if the frequencies of bank 1 are be- 
ing listed on the screen, the computer 
sometimes stops in midstream. After a 
few seconds, it resumes the listing. This 
is because the Commodore -64 has no 
provision for dimensioning strings. 
Thus, RAM is allocated for storage and 
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