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.---------__ Off Colo[ __ ---, 

Someone asked me at a recent com­
puter show why I hated the Color 

Computer. Hmmm ... I wasn't aware 
that I did, so I got to mulling that sur­
prise over. Even when there was some 
question about Radio Shack continu­
ing its support of the system a year or 
so ago, I made it clear that I felt that the 
CoCo was probably one of the least 
appreciated microcomputers. It has 
tremendous potential. 

You know, it is a big deal to get a 
magazine started, so my investing the 
time, people, space, and money in get­
ting HOT CoCo going is a reflection of 
my conviction that the CoCo can be 
one of the winners if it is supported by a 
strong magazine. I like to make money 
as well as you, but the decision on start­
ing a new magazine is a far-reaching 
and serious one, and concerns more 
what a magazine might be able to do 
for the microcomputer industry than 
whether it will just make money. 

Each magazine that we put out helps 
some aspect of the industry to grow. 
With 80 Micro we made it possible for 
hundreds of small firms to get started 
and sell accessories, programs and in­
formation on the TRS-80 computers. 
We generated a whole $300 million-a­
year industry just with that one maga­
zine. The decision on HOT CoCo was 
made because we see a similar opportu­
nity, which this magazine should make 
possible. 

Radio Shack has done a nice job in 
getting the CoCo designed and out on 
the market. Now I may be a bit over­
critical of them for not putting out 
more software and other support for 
the system, but I also recognize that 
they have had their hands more than 
full trying desperately to keep up with 
the growth of the market for their other 
systems, their printers, and so on. 

The chances are that you, as an 
owner of a CoCo, have lucked into 

I somethi_ng far beyond what you antici­
pated. As I've written before, I suspect 
that even the people at Radio Shack 
haven't fully appreciated the power of 

b HOT CoCo July 1983 

WHAT THE 
CoCo HAS 
THAT THE 

OTHERS DON'T 
by Wayne Green 

this computer-much less most of the 
customers. Many people have bought 
it because it looks nice, plays some 
computer games, isn't terribly expen­
sive, has good service available. And, 
wen, they wanted a computer. 

HOT CoCo will take you from 
owning a confusing little computer 
with a couple of game programs into 
computing as far as you'd like to go. 
The magazine, because it forms a 
bridge between you; the user of the 
CoCo, and the people who are writing 
programs for it (who are designing ac­
cessories and writing information on 
how to use it) will make your CoCo al­
most infmitely more valuable. 

You'll see how others are using the 
CoCo for interesting business applica­
tions. And the fact is that there are an 
incredible number of uses for a com-

puter of this power in business. You'll 
find out how to use the CoCo to get 
used to computers in general and thus 
be less threatened by computer 
changes at work. You'll enter a whole 
new world of educational applications 
for the system, and this is a field which 
is just now really getting started. 

Your CoCo investment is just the 
start. This is a powerful enough sys­
tem so it can be expanded almost in­
definitely-even to use with larger 
disk drives, different types of printers, 
networking in offices, and so on. 

CoCo Survival? 

If your investment in your CoCo 
and a growing number of expansions, 
peripherals, and so on are going to 
continue to hold their value, Radio 
Shack will have to continue to manu­
facture and sell the system. I got wor­
ried about this a year or so ago and 
made a big deal about it. As I said at 
the time, the CoCo is a computer 
which should be supported. Today, 
with the increasing competition from 
Timex, Commodore, Texas Instru­
ments, Atari, Panasonic, Sanyo, 
BBC, and so on, there has been a good 
deal of discussion in the newspapers 
about Radio Shack and the COCO. 
Would Tandy continue the CoCo? 

The Tandy folks play their cards 
close to the chest, which fuels the fires 
of imagination for many newspaper 
writers. But I think we'll be seeing a 
new CoCo model coming out soon­
in all probability before this is able to 
get into print. I suspect that this new I 
CoCo will run the CoCo software and 
work with CoCo accessories. I also am 
darned sure that it will . use some 
custom chips and thus require far 
fewer parts-and come down in price. 

The people with whom I've talked 
who have seen the new CoCo (aU 
sworn to secrecy of course) assure me 
that the new CoCo is going to blow 
everything else out of the water. Even 
discounting some of the enthusiasm as 
hyperbole, I think we're going to see 
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the CoCo moving right along, gener­
ating more software, more accessor­
ies, and a growing number of things it 
can do. 

For the entrepreneurally minded, 
the CoCo, mainly because of HOT 
CoCo, will present a great opportuni­
ty. With an estimated 417,000 CoCos 
already out there and again that many 
in prospect, this is a great market for a 
small firm to tackle. With that number 
of customers, even programs for the 
most esoteric applications will find 
happy homes and bring in money. I 
predict that we will see hundreds of 
new firms starting up and making for­
tunes providing support for the CoCo. 

The Big Difference 

The debates between CoCo and 
VIC-20 owners over the CompuServe 
network resemble more religious and 
political arguments than reasoned at­
tempts at truth. There are some 
plusses for the CoCo in comparison to 
other lower-cost computer systems 
from the hardware viewpoint, but the 
main difference lies in the massive 
support of the CoCo in comparison to 
the other systems, and this comes 
down to the third-party publishing 
support given the CoCo first through 
80 Micro and now through HOT 
CoCo. 

If you look over the situation, you 
see that none of the lower-cost com­
puter systems are supported by a ma­
jor independent magazine. Thus there 
is no real link between the users and a 
supporting industry, so the industry 
never really gets going. Most of these 
computers are being sold primarily 
through mass-merchandising outfits, 
which means that entrepreneurs have 
no way to get a program or accessory 
started up for these systems. It's just 
too big a job to try and get something 
distributed through 25,000 outlets. It 
takes a billion-dollar firm to do this 
successfully. 

But your billion-dollar firms can 
only make and sell products that sell in 
the hundreds of thousands. Programs 
that will sell only a few thousand 
copies just can't be bothered with. 
And the same goes for peripherals. So 
if there is going to be any comprehen­
sive support for a system, it really has 
to come from a myriad of small firms, 
and this means that there has to be a 
good, solid magazine to get them 
together with the customers. 

The Radio Shack Color Computer is 

the only low-cost computer system sup­
ported by a strong independent maga­
zine and a whole subset of the industry, 
so Radio Shack has an extremely pow­
erful sales tool to use against Commo­
dore and the others ... if they'll do it. 

If Radio Shack recognizes the 
power of this support and takes ad­
vantage of it, they could raise hell 
with Texas Instruments, Commodore, 
Atari and so on. There is no indication 
as yet that any of these other firms 
have tumbled to the importance of a 
strong support magazine. Indeed, be­
ing the only major publisher in the 
field starting up such magazines, I've 
sort of expected to get a call from at 
least one of the firms. Remember that 
they have millions, maybe billions of 
dollars riding on their sales, so one 
would think that they would want to 
do everything possible to nurture 
them. Not so. 

Commodore has a couple of in­
house magazines. I'll be kind and not 
comment on them. In-house publica­
tions are self-serving. They have to be 
because the editors want to keep em­
ployed and they find out all too soon 
that the parent company has an al­
most unbelievably thin skin. Indeed, 
the few modest nudges and jibes I've 
thrown at Radio Shack have created 
enormous reactions. It's easy to see 
why captive in-house publications 
have less than total credibility, and 
why they are not very helpful in devel­
oping a strong third-party support for 
the systems. 

Would the editor of an in-house 
magazine be able to run an article on a 
third-party printer that is in direct 
competition to his host's printer? Not 
bloody likely. No, firms generally hate 
to see anything printed in their maga­
zines that are even remotely in compe­
tition with their own products, and 
that includes software. The bottom 
line on that is the need for an indepen- • 

dent publisher, preferably one with 
enough money so he doesn't have to 
kow tow to the manufacturer. 

If T.L or Commodore do decide to 
encourage a magazine to support their 
systems, they could give Radio Shack 
a lot harder battle. They do have some 
advantages over Radio Shack in hav­
ing about five times as many stores sell­
ing their systems. But even so, with a 
lower-priced CoCo and the power of 
independent magazine support, I think 
�adio Shack can give 'em hell .• 
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ual today (use the order form bel'ow for prompt 
delivery), and discover the whole new world of 
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DIGRESSIONS 

We justretumed from Rainbow­
fest, the first all-Color Com­

puter show, sponsored by the Rain­
bow magazine and held in Chicago. 
The attendence and vendor turn-out 
was nothing short of amazing. We met 
CoCo users from Canada, Great Brit­
ain, New Zealand, and both· U.S. 
coasts. 

Everyone obviously had a great 
time. Many families attended,. too, 
and they were all hardcore CoCo fans 
right down to "little sis'." It was sur­
prising to see how many spent all three 
days at the show; a lot of people saw it 
as a good excuse for a vacation. 

This kind of enthusiasm for the 
Color Computer illustrates the dedica­
tion its users have for this machine. 
More Ataris or VIC 20s are sold than 
CoCos, but we have not seen the kind 
of user loyalty and vendor support for 
these machines that we see for the Col­
or Computer. Why? 

The obvious reasons are the CoCo's 
6809 CPU, a programmer's delight, 
and its expansion capabilities, which 
impress the hardware tinkerers. There 
is also a large amount of literature 
available in the form of magazines and 
newsletters. Many clubs, some with 
over 1 ,(X)() members, support the 
CoCo as well. And the cottage in­
dustry that has arisen for the Color 
Computer is huge and still growing. 

What the Color Computer doesn't 
have in numbers over its competitors it 
makes up for in power and support. 
When you add all this up, it's easy to 
see why so many serious computerists 
choose the Color Computer. 

What are your reasons for using a 
Color Computer over another brand? 
We are anxious to hear you, our read­
ers, answer this question, as it will help 
us better cater to your needs. So, 
please write to us with your comments. 

Coming Next Month 

Next month is our graphics issue, 
and we've put together an impressive 
liile-up of articles on this topic. 
Delmar Searls, our Graphically 
Speaking columnist, explains histo­
grams and provides programs to gen-

erate them. 
Frustrated artists will enjoy William 

Roney's piece on computer art. If you 
like your creations from Roney's arti­
cle, perhaps you'd like a photo of it 
for posterity. Richard Ramella will 
present an easy-to-understand tutorial 
that will demonstrate how to photo­
graph a video screen. 

We'll also begin a three-part series 
on overlapping PM ODEs by Ken An­
derson (not the quarterback). This 
technique gives you an impressive ar­
senal of color hues to incorporate into 
your programs. 

Drew Auth has a good Assembly 
utility that lets you print out color 
screen graphics in multiple black-and­
white densities. This is the next best 
thing to multiple-color printers, which 
are too expensive for many CoCo 
users. 

Our coup de maitre is David 
Meredith's article on displaying three­
d.imensional objects. This program 
lets you input your own coordinates to 
draw an infinite variety of shapes. But 
the good part of this piece is that you 
can shrink or enlarge it, rotate it in six 
directions, or move it on the screen in 
four directions. This program remind­
ed us of the techniques used in com­
puter-aided design and manufacturing 
(CAD-CAM) on machines much more 
sophisticated and expensive than the 
Color Computer. 

August's nongraphic material is just 
as impressive. Marty Goodman fol­
lows up his monochrome monitor 
driver with a color monitor driver. J . J. 
Barbarello finishes his series on etch­
ing your own PC boards with a con­
struction of an intrusion-detectionA 
sound-actuated-typewriter device. 

Mike Rigsby will show you how to 
turn your CoCo into a talking calcula­
tor that has sound quality much better 
than some commercial packages we've 
heard. Joysticks are not just for 
games; John Nicoiettos will have a 
nice utility that lets you control the 
speed of listing your programs with 
this peripheral. 

We hope you are as excited about 
August as we are.-M.N. • 
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COMPUTERS FOR EVERYONE 2nd EDITION-by Jerry 
Willis and Merl Miller This new, updated edition shows 
you how computers can be used In your home, all ice or 
school. II explains what computers can do and leatures 
a consumer's guide 61 the more popular computers to 
help you decide which one to buy and who to buy it from. 
There's even a chapter devoted to software that 
describes over 100 programs currently available. Also In· 
cluded are chapters on peripherals, telecommunications 
and computers in education. Abound with colorful 
photographs. BKI260 $5.95 

THE ,BEGINNERS GUIDE TO BUYING A PERSONAL 
COMPUTER-by the Editors of COMPUTE! magazine. 
This easy·to-understand handbook is aimed at novices 
potentially interested in buyinQ a first computer. II helps 
the consumer weigh the variables between different 
types of computer systems and includes comprehensive 
charts which clearly compare the standard and optional 
features of all the current mass market personal com· 
puters. Also contains a glossary of terms. BK 1267 $3.95 

MtCROPROCESSOR INTERFACtNG TECHNIQUES­
by Austin Lesea & Rodnay laks Will teach you how to 
interconnect a complete system and interface it to all 
the usual peripherals. II covers hardware and software 
skills and techniques, including the use and design of 
model buses such as the IEEE 488 or S·100. 
BK 1037 $17.95 
YOUR FIRST COMPUTER-By Rodnay laks Whether 
you are using a computer, thinking aboul using one or 
considering purchasing one, this book is indlspen· 
sable. II explains what a computer system is, what it 
can do, how It works and how to select various compo­
nents and peripheral units. It Is written in everyday Ian· 
guage and contains Invaluable information for the nov· 
ice and the experienced programmer. (The first edition 
of this book was published under the title "An In· 
traduction to Personal and Business Computing".) 
BK1191 $8.95 

f .... mMDIIUI 
�U'IJa 

r._ ....... 

New for the CoCo 
TR5-80 COLOR COMPUTER GRAPHICS-by Don Inman 
with DYMAX This exciting book will enable you to ex· 
plore all the graphics capabilities of Extended Color 
BASIC. You'll learn how to create interesting graphics to 
enhance your own computer programs. Also included 
are application programs and subroutines that will be in· 
valuable when you begin writing your own graphics pro· 
grams. Each chapter ends wllh a summary and practice 
exercise. BKI266 $14.95 
ASSEMBLY LANGUAGE GRAPHICS FOR THE TR5-80 
COLOR COMPUTER-by Don Inman and Kurt Inman 
with DYMAX. This dynamic new book uses sound and 
graphics to show you how 6809 assembly language can 
be used to perform tasks that would be dillicull or im· 
possible with BASIC. All of the techniques are explained 
in a hands-on approach. Learn how to tailor you own pro­
gramming style, from editing, assembling, executing 
and even debu g9ing, to making your own programs run 
Quickly and ell , ciently. II is also packed with video 
screen diagrams which explain each step of the process 
of creating your own graphics . BKI277 S?? ?? 

PROGRAMMING THE 6809-by Rodnay laks and 
William Labiak This book explains how to program the 
6809 in assembly language, covering all aspects pro­
gressively and systematically: basic programming 
techniques and devices, application examples, data 
structures, and program development. No prior program· 
ming knowledge is required. BKI264 $14.95 

TR5-SO Color BASIC-Bob Albrect Learn how to use the 
unique color, sound, and graphics of the TRS-80 Color 
Computer. This self·teaching guide uses a learn·as·you· 
play format to teach Color BASIC. Packed with games, 
experiments, programming problems, and solutions, it Is 
an ideal introduction for children, teachers, and adulls.1t 
starts with simple concepts and takes you on to more 
complicated games, graphics, and activities, including 
many chances for you to try out your newly learned pro· 
gramming skillS. Included is an entire chapter on pro· 
grammlng problems, which oilers tips on adapting to 
Microsoft BASIC on other personal computers. 
BKt2SO $10.95 

THE BASIC HANDBOOK-SECOND EDITION-By David Lien. This book is unique. It is a virtual ENCYCLOPEDIA of BASIC. While not favoring one computer over another, it explains over 250 BASIC words, how to use them and alternate strategies. If a computer does not possess the capabilities 01 a need· ed or specified word, there are often ways to accom. plish the same function by using another word or com· bination of words. That's where the HANDBOOK comes in. It helps you get the most from your comput· er, be it a "bottom-ol·the-line" micro or an oversized 
monster. BK1174 $19.95 

DON'T (or How to Car. for Your Computer)-by Rod· 
nay laks. In plain language, with numerous illustra· 
tions, this book tells all the do's and don't's of the care, 
preservation and correct operation of the small com· 
puter system. Specific chapters cover each piece of 
hardware and software, as well as safety and security 
precautions and help for problem situations. Have 
your computer work right the first time and keep it 
working. No technical background required. For all 
computer users. BK1237 $11 . 95. 

WAYNE GREEN BOOKS 

COMPUTER CARNIVAL-by Richard Ramella. Your 
child can become a crackerjack computerist with the 
sixty TRS·80 Level II programs in COMPUTER CARNI· 
VAL This large·type, spiral bound book for beginners 
is a veritable funhouse of games, graphics, Quiues 
and puules. Written by 80 Micro columnist Richard 
Ramella, the programs are challenging enough to en· 
sure continued learning, yet short enough to provide 
your child with the immediate delight and reward of 
mastering basic computing skills. And for even greater 
enjoyment, get the CARNIVAL COM PAN ION, a 3D-min· 
ute cassette containing all the programs in the book. 
Eliminates tiresome typing and lets your child spend 
more time enjoying the programs. BK7389 $16.97 
CC7389 Book and Cassette $24.97 

ANNOTATED BASIC A New Technique for Neo· 
phytes-Put your BASIC knowledge to work for you 
with this 2·volume set of TRS·80 Level II BASIC pro· 
grams. Gain a better understanding of Ihe elements 
and techniques involved in programming. Annolated 
BASIC's uniquely designed format breaks each pro­
gram down for you 10 include: initial documentation 
and instruction, definitions of New BASIC Concepts, 
flowchart, annotations of sections, showing how each 
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Using the programs as they are or modifying them to 
sharpen your programming skills, AnnOlaled BASIC is 
a helpful tool for any BASIC programmer. 
BK7384 (Vol. 1,152 pages) $10.95 
BK7385 (Vol. 2, 136 pages) $10.95 

THE SELECTRIC INTERFACE-by George Young. You 
need the quality print that a daisy wheel printer pro· 
vides but the thought of buying one makes your wallet 
wilt. SELECTRICTM INTERFACE, a step·by·step guide 
to interfacing an IBM Selectric I/O Writer to your micro· 
computer, Will give you that Quality at a fraction of the 
price. George Young, co·author of Kilobaud Microcom· 
puling magazine's popular "Kilobaud Klassroom" 
series, offers a low-cost alternative to buying a daisy 
wheel printer. SELECTRIC INTERFACE includes: step· 
by·step instructions, tips on purchasing a used Selec· 
tric, information on various Selectric models, includ­
ing the 2740, 2980, and Dura 1041, driver software for 
l80, 8080, and 6502 chips, tips on interfacing tech· 
niQues. With SELECTRIC INTERFACE and some back· 
ground in electronics, you can have a high·quality , low· 
cost, letter'Quality printer. Petals not included. BK7388 
(125 pages) $12.97 

NEW! 
INSIDE YOUR COMPUTER-by' I. A. Sinclair. Take the 
mystery out of microcomputer hardware with Inside 
Your Computer. This introduction to hardware describes 
what is inside the computer and what goes on inside its 
circuits. LA. SinClair's clear explanations apply to any 
microcomputer system. If you know BASIC, this book 
can give you the hardware and electronics fundamentals 
you lack. The author discusses aspects of the micropro­
cessor Chip) hardware circuits. the action of the interpre­
ter, and the use of machine language. There is a section 
on binary numbers and binary arithmetic that includes a 
discussion of algorithms, floatlng·point numbers, and 
ASCII code. The author uses numerous photOQraphs and 
schematics to Illustrate the text. Readers Will also get 
advice on software. Inside Your Computer contains a g'ossary of computer terms and an appendix explaining 

inary, deCimal, and hexadecimal conversion. 
BK7390 $12.97 

KILOBAUD KLASSROOM-By GeorQe Young and Peter 
Stark. Learning electronics theory Without practice isn't 
easy. And It's no fun to build an electronics project that 
you can't use. Kilobaud Klassroom the popular series 
first published In Kilobaud Microcompuling, combines 
theory with practice. This Is a practical course in digital 
electronics. It starts out with very simple electronics 
projects, and by the end 01 the course you 'll construct 
your own working microcomputer! BK7386 $14.95 

For Toll Free Ordering Call 1·800·258·5473 
·Use the order card In this magazine or itemize your order on a separate piece 01 paper and mail to Hot CoCo Book Department Peter· 
borough NH 03458. Be sure to include check or detailed credit card information. No C.O.D. orders accepted. All orders add $1.50 lor the 
first book, $1.00 each additional book for U.S. and foreign surface. $10.00 per book foreign airmail. Please allow 4-6 weeks for delivery. 
Questions regarding your order? Please write to Customer Service at the above address. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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Saturn Electronics of Bayside, NY, 
is launching a new electronic bulletin­
board system for the New YorklEast 
Coast area. 

This service is dedicated primarily 
to the Color Computer and is avail­
able on a 24-hour basis for users 
to leave, retrieve, and access infor­
mation. 

Saturn Electronics 
57-61 Cloverdale Blvd. 

Bayside, NY 11364 
212-423-4623 

I am pleased to announce the Mid­
America Color Computer Bulletin 
Board System, known as MACC-NET. 

Located in Kansas City, Missouri, 
the system is run on a 64K Color Com­
puter, using three Shugart disk drives 
and an auto-answer modem . The sys­
tem is available 24 hours a day, except 
during times of system maintenance 
and upgrades. 

The purpose of this BBS is to pro­
vide a forum for Color Computer 
users to exchange ideas, hints and 
tricks, problem reports, and notes 
concerning available software and 
hardware. It is also a general sounding 
board for any aspect of the TRS-80 
CoCo and the TDP-l00. 

A program up-load and down-load 
feature is available. The program 
down-load currently has a varied se­
lection of programs, and plans are to 
include machine-language routines 
and text files of additional system doc­
umentation, such as ROM addresses, 
lower memory data areas, and so on. 

Users of the system can leave mes­
sages for each other and notices of 
equipment for sale or wanted to buy. 
Useful information, and requests for 

. information, are always welcome. 
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The up-load feature can be used to 
send any kind of ASCII data to the 
system. This can include Basic pro­
grams, Assembly source-code, text 
files of ROM addresses, and so on. All 
data sent to the system will be re­
viewed before being included on the 
down-load directory to eliminate 
duplications. Similar types of infor­
mational text may be combined into 
existing files where appropriate. 

The MACC-NET is just beginning 
operation and we hope it will grow into 
a system of immediate use to beginners 
and experienced users. Any comments 
on system operation and features are 
welcome. 

Steve Odneal 
8609 East 73 Terrace 

Kansas City, MO 64133 
MACC-NET: 816-358-MACC (6222) 

Voice: 816-356-2345 (evenings and 
weekends, usually until 10 p.m. ) 

There's a new kid in town. Strictly 
Communications Inc., based in 
Queens, NY, has just started a new 
bulletin-board system (BBS) for our 
town-and any town-U .S.A. We'd 
like to tell everyone about us. 

It's for the fun and use of CoCo 
owners and it's free to all-no service 
charge. We want to share our fun with 

others , as a means of seeing what's out 
there for the CoCo. 

Our BBS, CoCo's Nest, is operated 
by two 64K Color Computers , two 
double-sided MPI (B52) disk drives, 
an auto-answer modem, and a lot of 
patience. 

Lee F. Blitch wrote the program 
we're using, and it's a super system. 
We also promote selling, buying, and 
new-item ads for callers. Anyone and 
everyone is invited to use our BBS by 
calling in on CoCo's Nest . Phone: 
212-423-4623 data line, or 212-423-
4626 voice line. 

Arnold Schiffman, Pres. 
Strictly Communications Inc. 

P.O. Box 272 
Glen Oaks, NY 11004 

Ed. note: There is an error in June's 
"Serial-to-Parallel Interface" article 
by Don Le Roi. The first sentence of 
the second paragraph under the sub­
head The Serial Interface on page 
32 should read, " . . .  the computer 
monitors the serial input line (pin 
2) . . . . " Also, after the paragraph 
that begins, "Mount the completed 
circuit board . .. " under the Con­
struction and Calibration subhead on' 
page 34, the reference to pin I should 
be to pin 2. We apologize for any 
problems this error may have caused. 

Send your letters to Feed­
back, HOT CoCo, Pine St., 
Peterborough, NH 03458. 





Telewriter-64 
Cognitec 
704 Nob St. 
Del Mar, CA 92014 
16K 
549.95, cassette 
$59.95, disk 

by James Perotti 

The latest version of Telewriter-64 
deserves rave reviews. Combined 

with the Color Computer (64K for less 
than $450), a disk drive ($450), a 
black-and-white television ($88), and 
an Okidata 82A printer ($400), Tele­
writer-64 provides a full-featured, 
word-processing system for less than 
$ 1 ,500. 

Telewriter-64 comes with four 
menus-the main menu, the format 
menu for the printer, the disk in­
put/output (I/O) menu, and a new 
ASCII disk I/O menu. The menus 
make Telewriter easy to learn and use. 

Each menu uses English phrases to 
describe the functions. You call up the 
menu functions by entering the first 
letter of the command, which is in­
verted (i.e.,  white on black) on the 
screen. 

Telewriter also suits my fast and 
sloppy typing styles. Additions, dele­
tions, and alterations to the text are a 
piece of cake. The four arrow keys let 
you move in any direction, and they 
repeat when you press the shift key 
simultaneously. The combination of 
the clear key and the arrow keys 
moves the cursor to the top or bottom 
of the text or to the far left or right 
margin. 

This is what word processing is real­
ly about. You should not have to stop 
and think about how to perform each 
function. Good packages give writers 
a fast and comfortable means of pro­
ducing text. Telewriter-64 does this 
and more. 

New Features 

Because many of you may already 
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be familiar with older versions of Tele­
writer, I will devote most of this article 
to its new features. 

Telewriter comes with a highly 
readable 5 1 -by-24 character set, which 
is especially clear on a black-and-white 
TV. Obviously, an 80-by-24 screen is 
the preferred setup because what you 
see on the screen is what you get on the 
printer. A smaller screen is also ac­
ceptable, though, because Telewriter 
will align the printed text according to 
the margins you have set. 

Telewriter-64 now has three option­
al display screens of 5 1 -by-24 , 
64-by-24 and 84-by-24. It also offers 
two distinct character sets. The nor­
mal character set is four pixels, or 
dots, wide, and the other is three pixels 
wide. Press clear semicolon to switch 
from one to the other. The smaller set 
was necessary because the dots ap­
peared to be touching on the 84-by-24 
display screen. The three-dot width 
makes that screen much clearer. 

In the past, users had trouble align­
ing tables of numbers. The realign­
ment of text for the printer used to 
ruin the alignment of carefully pre­
pared rows and columns of numbers. 
That is no longer a problem. Now you 
can set the same number of characters 
per line for the screen and the printer. 

Allowing IO-character left and right 

margins leaves 60 characters per line. 
Set the screen display to 64-by-24 
(clear *) , set the width of the line to 60 
characters, and enter your table. What 
you see is what will print. 

An imbedded code prevents a block 
of text from being aligned or justified. 
The code, which does not print, is the 
up caret and the semicolon. The code 
must appear before and after the table 
to protect it. 

Using right- and left-justification 
often results in lines that have huge 
blank spaces between the words. The 
way around that problem is to hy­
phenate long words. With Telewrit­
er-64, you can set the characters per 
line to 60 and use the 64-by-24 display 
to check for spacy lines. You can then 
hyphenate long words that jumped to 
the next line and check the fit by 
realigning the text with clear A. 

Telewriter-64 also provides a way to 
prevent phrases from being broken up 
by justification and alignment. This 
adjustment to the program forces the 
entire phrase to appear on one line. 

Tabs and Print Options 

The old Telewriter limited tabs to 
every eight spaces. The new version, 
however, lets you set tab stops wher­
ever you want. You set the tabs by 
starting each file with an up caret T, 
followed by double-number line loca­
tions-e.g. , up caret T 05 10 20. You 
can use the tabs anywhere in the text 
by hitting clear enter. 

Telewriter was designed to run with 
the Epson MX-80 printers. If you 
have an MX-80, the commands in the ' 
format menu work. If you have an­
other, however, you must include im­
bedded commands to send instruc­
tions to the printer. 

Different printers also handle car­
riage returns differently. Telewriter-64 
now provides four settings to deal with 
different printers. 

Screen Editor for Basic 

The Telewriter-64 upgrade has a 
new menu to facilitate working with 
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ASCII files. Nonnally, Basic pro­
grams are not written in ASCII, but 
you can save these programs in ASCII 
by adding an A to the end of a SAVE 
command-e.g. , SAVE "GAME",A 
or CSA VE "GAME" ,A. 

To use the ASCII menu in Telewrit­
er-64, you must go to the normal 
binary disk 110 menu and get into 
Basic (hit B). Then substitute the 
ASCII disk menu by entering 
RUN"SI ASC". The menu quickly 
appears with all the commands for 
disk 110. The jump in and out of 
Basic does not affect the text in Tele­
writer. It is still there when you get 
back to the ASCII menu. Like the 
other menu, you save text with S and 
read it in with R. 

The Telewriter upgrade manual sec­
tion entitled "ASCII Utilities-Imper­
fections" is recommended reading for 
those of you without disks. 

Reading in Basic files requires a lit­
tle care. Telewriter will align-Le., 
make hash out of-your Basic listing 
as it is being read in unless you tell it 
not to. Setting the characters per line 
to zero prevents it from moving lines 
around. 

You can also use Telewriter to write 
or change Basic programs. For in­
stance, if you want to change some (or 
all) of your PRINT statements to 
PRINT #-2, you can use Telewriter's 
global-find-and-replace command. 

Go to the top of the file and hit clear 
G. The screen clears, and the cursor 
blinks in the upper left corner waiting 
for you to enter what you want to 
find. In this case, you enter PRINT. 
The cursor drops down a line awaiting 
a replacement word or phrase. You 
enter PRINT #-2. Telewriter jumps 
back to the text and finds the first 
PRINT. Hitting clear R replaces it 
with PRINT #-2. A clear N moves you 
to the next PRINT. You can either 
replace it or move to the next one. It is 
easy to fly through a long program 
this way. 

The rapid cursor movements also 
enable you to alter the program with 
great ease. Inserting and deleting are 
much easier with Telewriter. 

Telewriter as FLEX Editor 

The ASCII menu opens up a num­
ber of other uses for Telewriter-64. I 
use Colorcom/E to access an IBM 
mainframe computer, but it does not 
have an editor that I can use to prepare 

files to send. With Telewriter's ASCII 
menu, I can prepare files or programs 
for the mainframe and send them with 
Colorcom/E. 

What I like best about this ASCII 
feature is that I can use it to write 
things for FLEX, as the FLEX editor 
has rather primitive editing features. 
Although Telewriter does not create 
FLEX-compatible files it does create 
ASCII files, which I can make com­
patible with FLEX. 

Data Comp's version of FLEX in­
cludes the RSREAD utility, which 
permits FLEX to read Radio Shack 
files and convert them to the FLEX 
files. For example, if you have a Basic 
program that you want to try on 
TSC's (Technical System Consultants, 
the creators of FLEX) XBasic to see 
which is faster, just follow these steps: 

I .  LOAD "PROGRAM" 
2. SAVE "PROGRAM",A 
3 .  RUN"U · ·RUN TELEWRITER-64 
4. Enter D(isk 110), then B(asic) 
5. RUN "S/ ASC" • •  ASCII DISK 110 
6. ••• Alter Basic commands exclusive to 

Radio Shack, such as PRINT #-2, POKEs, 
and PEEKs 

7. RUN " FLEX 
8. RSREAD I . P ROG RAM.DAT,0.P RO­

GRAM. TXT ···convert to FLEX file 
format, using two disks. 

9. Edit the program, delete the first line, then 
save it. 

10. XBASIC P ROGRAM · · · runs the pro­
gram. 

You will find that there is almost no 
discernible difference in speed. Data 
Comp and Frank Hogg also provide a 
utility to convert FLEX files to Radio 
Shack files. The resulting Radio Shack 
files are written in ASCII. 

With Telewriter-64, it is possible to 
go through a me page by page to see 
where the new paragraphs, long quo­
tations, and headers fall on the page. 
The first step is to go to the format 
menu and set the margins, characters 
per line, and lines per page. 

Then go back into the Edit mode, 
jump to the top of the file with clear 
up arrow, and hit clear V. Telewriter 
displays the cursor at the bottom of 
the first page. Every time you hit clear 
V, you move ahead another page. Re­
member that any change on one page 
will change the page breaks on aU 
the other pages, so go back and try 
the clear V routine until everything 
lines up. 

Other Considerations 

I bought an early version of Tele­
writer on tape for my 16K Color Com­
puter, but I quickly became unhappy 
with the limited memory for text stor­
age. My new 64K CoCo with disks let 
me upgrade to the disk Telewriter revi­
sion. The program does run on the 
16K machine, but I would recommend 
using a 32K or 64K computer to realize 
the program's potential. 

One function that I have found par­
ticularly useful is the global search, 
which now has a "wild-card" feature. 
When doing a search, you can substi­
tute the up caret for any letter in a 
phrase. For example, "state-of-the­
art" might sometimes appear in your 
text with hyphens and sometimes 
without. The wild-card feature allows 
you to enter the phrase with the carets 
in place of the hyphens, then use clear 
N to change the hyphens or eliminate 
the phrase throughout. 

In addition, the author has im­
proved the imbedded commands con­
siderably. All imbedded commands 
begin with an up arrow, which is set 
with clear period. For instance, you 
can insert comment lines with up ar­
row T space. The program will not 
print anything following the space. 
Comments are useful for noting page 
breaks or explaining what other im­
bedded commands do. 

Another addition permits you to 
print control codes or other weird 
symbols or graphics. You enable the 
ASCII codes by using the imbedded 
command DP followed by the ASCII 
code for your printer's e�tended char­
acter set. Real underlining is now pos­
sible using this appro�ch. 

Finally, there is a vaSt improvement 
in preparing headers. Telewriter now 
makes it possible to print the page 
number as part of the header, rather 
than at the bottom of the page. 

Telewriter-64 is a major improve­
ment over what was already an ex­
cellent word-processing package. I like 
its unobtrusive operation and its 
"what you see is what you get" 
features, which make including tabu­
lar or columnar text a snap. The I 
"finishing touches" help you avoid 
uneven lines or unfortunate page 
breaks, and the right-justification 
adds class to the finished product. 

Telewriter-64 offers a great com­
bination of easy use and perfectly 
printed pages .• 
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Phantom Slayer 
Invader's Revenge 
Med Systems Software 
P.O. Box 3558 
Chapel Hill, NC 27514 
16K 
$19.95 each, cassette 

by Larry Parker 

Phantom Slayer is a three-dimen­
sional maze game that offers 

smooth graphics and makes you feel 
as though you are actually wandering 
through a maze. 

Your weapons include a laser pistol, 
which you can fire only at two-second 
intervals, and a phantom detector, 
which is an audio tone. The space bar 
acts in two steps. Pressing it loads the 
pistol, while releasing it actually fires 
the pistol. Once you have loaded the 
pistol, however, you cannot move un­
til you complete the sequence. Because 
you can move faster than the phan­
toms and it takes more than one hit to 
score a kill, it is best to fire and run. 

You receive two points for a hit and 
10 points for a kill. If you manage to 
stay alive long enough, you can end 
the game by pressing R .  

While you wander through the 
maze, you might see a green square on 
the floor. This can be a valuable 
escape route. Standing on the square 
and pressing enter transports you back 
to the start .of the maze. 

To help plan your strategy, you 
have the opportunity to view the maze 
from above-once at the start of the 
game and again each time you destroy 
a phantom, provided you press the 
D key. 

Also included in the game is a train­
ing mode that allows you to get used to 
moving in the maze. Even though 
there are no phantoms to slay, it is 
worth your time to practice moving 
with the arrow keys. I practiced for 
several hours to get the "feel" of the 
keyboard-display interaction. 

The keyboard control is a major 
weakness. Another shortcoming is 
that the phantoms do not locate you in 
a dead-end hall, even though they nor­
mally seek you out. Also, you cannot 
fire your laser pistol if you are ma'king 
a turn. More often than not, the phan­
tom is waiting around the corner to 
kill you. 
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Invader's Revenge 

In the second game, Invader's Re­
venge, you are the last surviving Earth 
invader. The object is to avoid being 
blown up by the laser base or by inad­
vertently running into "human" ships. 

You can fire your laser pistol (using 
the space bar) to blast the laser base or 
the human ships that are out to de­
stroy you. The program produces dif­
ferent sound effects when you hit a 
human ship (blue) and the laser base 
(white). You receive 100 points for hit­
ting a human ship and I ,000 points for 
hitting the flagship (red). You do not 
receive any points for hitting the laser 
base. If you are skillful enough to 
reach 10,000 points, you are rewarded 
with another ship. 

The graphic motion is smooth, and 
the action on the screen responds 
quickly to your commands. The ab­
sence of joysticks, however, detracts 

from the game because it takes time to 
get used to using the arrow keys to 
control direction and the space bar to 
fire the laser. 

On the other hand, it does not take 
long to learn where to position your 
ship to avoid the onslaught of human 
ships. You can rest your fingers on the 
arrow keys and your thumb on the 
space bar to increase mobility and fire 
on the humans. If  you need to catch 
your breath, just press P for a pause in 
the game. Pressing any other key 
starts the action again .  

Invader's Revenge and Phantom 
Slayer are good examples of the 
graphics animation available on the 
CoCo. If you enjoy a challenge, I rec­
ommend that you add these games to 
your collection . •  

SP-l Serial Interface Card 
for the Epson MX-80 
CNR Engineering 
Distributed by Spectrum Projects 
93-15 86th Drive 
Woodhaven, NY 1 1421 
$49.95 

by Dale L. Puckett 

A computer withollt a printer is like 
rtan airplane without wings. The 
CoCo is no exception . 

Perhaps you bought your Color 
Computer because it offered tremen­
dous power at a price that didn't 
threaten bankruptcy. Despite this 
wisdom, you have another purchasing 
decision just ahead-you need a 
printer soon. 

When you are shopping for a print­
er, the Epson MX-80 will no doubt be 
a strong contender, since it offers 
speed, exceptional graphics, and a 
starting price just over $4()(). There's 
one catch, though. The starting price 
buys you an MX-80 with a Centronics 
parallel interface. Unfortunately, the 
CoCo has an RS-232 serial interface, 
and the Epson serial interface adapter 
costs nearly $100 by mail order-$ 130 
if you want one with a 2K buffer. 

The SP-I Plug-in Serial Interface 
for the Epson MX-80 is an inexpensive 
alternative. 

Features 

The SP- l plugs directly into the Ep­
son MX-80 and lets you access all 
typefaces and graphics modes in this 
printer. 

To understand why you need a 
serial interface adapter, you must 
understand how computers talk to the 
outside world. 

Some computers transmit and re­
ceive parallel data. This means they 
send data over a cable containing 
nearly a dozen wires. Eight wires carry . 
the individual data bits in a character, 
and several more carry handshaking 
signals that let the printer tell the com­
puter when it is ready for another 
character. Signal and chassis ground 
wires are also needed . The advantage 
of this method is speed. The computer 
sends a complete character each time it 
transmits to the printer. 

Other computers, including the 
CoCo, transmit serial data. Instead of 
sending a complete character each 
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time, they divide the character into its 
individual parts and send them one at 
a time over a single wire. 

CoCo's serial interface uses only 
three wires to carry the signal to the 
printer. One wire carries the data, 
while another carries the printer busy 
signal that lets CoCo know when it is 
ready to accept another character. The 
third wire is a ground return. 

The SP-I serial interface receives 
data from the CoCo I bit at a time and 
changes it back to the 8-bit character 
that the MX-80 expects. It uses a 
UART (universal asynchronous re­
ceiver/transmitter) to do the job. 

Getting Started 

This interface is easy to install. The 
first step is to run a test with the CoCo 
to see which Basic ROM is installed . To 
do this, type EXEC 41175 and enter. 
You should see: 

COLOR BASIC 1 . 1  
(C) TANDY 

If you see the above message, then 
your interface board is ready to run. 

If, however, the test reports that you 
have Color Basic 1 .0, you must set 
switch 2 on your new serial interface to 
the on position. This makes it compat­
ible with the 7-bit code that Basic 
ROM 1.0 transmits. 

The next step is to run a self-test 
with the Epson printer. To do this, 
you hold down the LF button on the 
MX-80 while you turn it on. Save the 
printout you receive for future refer­
ence. After you have installed the 
board, you should run this test again to 
make sure everything works properly. 

After running the self-test, turn the 
printer off, unplug the line cord, and 
remove the cover. You should then set 
the switches according to the table 
shipped with the SP- l .  

Actual installation i s  next. You 
simply locate the four mounting posts 
between the Epson's two circuit 
boards, noting the position of the 
26-pin connector. Line up the connec­
tor on the SP-I with its mate on the 
MX-80 and push gently. Then, secure 
the SP-I to the Epson with the four 
screws provided . It's as easy as that. 

Testing 

You can test the SP-I with the fol­
lowing two-line program: 

10 PRINT # - 2,"HELLO "; 

20 GOTO 10 

Just plug the SP- I 's cable into the 
CoCo's serial port, enter the program 
and type run. The CoCo should print 
line after line of HELLO until you 
press the break key. Notice that the 
printer pauses about a second between 
each line. This is the time it takes to 
send the line from the CoCo to the 
printer. 

Perfonnance 

This serial interface lets the CoCo 
send data at five different rates-300, 
600, 1,200, 2,400, and 4,800 baud. 
To change the baud rate, you turn on 
one of five switches on the serial inter­
face and POKE the proper data into 
location 150 in the CoCo's memory. 

I find it best to leave the interface 
set at 600 baud because the CoCo ex­
pects the printer to be running at this 
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32K 1 6K 

To conquer the Mu nkey: 
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speed when you turn it on. If you want 
to use any other rate, you must first 
POKE the appropriate value into the 
CoCo each time you turn it on. 

I tested the SP-I at the five baud 
rates. It ran flawlessly on the first 
four, but would not work at 4,800 
baud. Fortunately, though, I had been 
forewarned. The SP- I manual states , 
"Note that POKE 150,6 for 4,800 
baud will work only on some lucky 
Color Computers. "  Table 1 gives you 
information on the baud rates. 

Two additional switches let you 
turn word parity on or off, and a third 
lets you pick a 7- or 8-bit word. If you 
turn parity on, you can select either 
even or odd parity. 

Documentation 

The six pages of information you 
receive with your serial interface in­
clude everything you need. It is profes­
sionally written and is free of spelling 
errors and grammatical problems. It is 
also easy to understand. 

An index is not provided, nor is it 
needed with such a short document. It 
is logically organized and takes you 
through the installation process one 
step at a time. I couldn't find any mis­
leading statements that would get a 
novice in trouble. 

Spectrum Projects gives you a 
9O-day warranty on the SP-l . If there 
is any evidence of abuse or modi fica-

Desired Baud Rate SP-l Switch On CoCo Statement 
4,800 #4 POKE 1 50,6 

2,400 115 POKE 1 50, 1 8  

1 ,200 116 POKE 1 50,41 

600 117 POKE 1 50,87 

300 118 POKE 1 50, 1 80 

Table 1. Information on Baud Rates 

tion, however, Spectrum voids your 
warranty. 

Summary 

The SP-l  serial interface for 
Epson's MX-80 will make an excellent 
addition to your Color Computer 
system. It is easy to install, works 
perfectly, and shouldn't require any 
maintenance. Best of all, the price is 
right. • 

64K Disk Utility Package 
Spectrum Projects 
93-15 86th Drive 
Woodhaven, NY 1 1421 
64K 
$23.95, disk 
(40K only, $11 .96, cassette) 

by David L. Wasler 

The 64K Disk Utility Package con­
tains three utility programs for the 

Color Computer-40K, the Software 
Print Spooler, and the ROMpak-to­
Disk Converter. 

The first of these, 4OK, is one of the 

Take command with � high performance joysticks! 
WE ALSO CARRY COLOR COMPUTER SOFTWARE! 

Kraft joysticks are precision. human-engineered instruments that put you in control. 
ExcluSive. user·friendly Kraft features are the result of intensive design research and 
over twenty years production experience Other joysticks seem like toys after you've 
felt the Kraft difference I 

FLAT FIRE BUnON 
designed for fatigue-free 
operation. 

LINEAR 
POTENTIOM ETERS 
translate the movement of the 
gimbal into electrical impulses 
for more precise cu rsor control 
and faster motion. 

DUAL·AXIS TRIM 
CONTROL - lets you fine 
tune cursor positioning for 
unparalleled accuracy 

PATEN OED GIMBAL 
MECHANISM - thoroughly 
proven In computer, model 
aircraft, scientific and mdustrial 
remote control applications. 

n 

• ...: .. �� • • • __ , 0.1 
. \'. ( .. ..  -� . � .' 

..... .  � . 

MODE SELECTION 
recessed toggle switches on 
the bottom of the case let you 

Instantly select "spring· 
centering" and " free·floaling·· 
modes on either axis. 
EI.imlnates the need to open 
case for changing stick mode 
(For mode change. hold stick to 
corneL) 

$59.95 .AeoN 

�ULR[] �[]LUTmr�m, miL. comfortable t o  handle and 
color coordinated to your 
computer. 1 ·800·231 ·6667 Software Center 

9949 H A RWI N # E ,  HO USTO N ,  T X  77036 
(7 1 3) 789-5443 T ELEX 794-250-CROWNTEX H O U  

VISA • MASTER CHARGE • A M E R I CAN EX PRESS 

ONE·YEAR UMITED WARRANTY - a Kraft exclusive. Our 
joysticks have been tested without failure to over two mi l l ion cycles. 
Ask for other superior K'raft Products. .... 3 1 6  
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more valuable programs available for 
the Color Computer. It is a must for 
all serious 64K Color Computer users. 
it frees 8K of memory by moving 
Extended Basic, which normally re­
sides from hex 8000 to hex 9FFF, out 
of ROM and into RAM, starting at 
hex D800. 

You must load 40K into the system 
before you load any other program. 

I decided to try this new memory on 
Super Color Writer and a couple of 
games, and it worked fine. 

Software Print Spooler 

The Software Print Spooler is a util­
ity program that provides a 32K buffer 
that outputs data to the printer . It is an 
ideal program for someone who uses 
the printer a great deal and wants to 
speed up the system. 

The Print Spooler accomplishes this 
task by using the Color Computer 
page-mode method. The Color Com­
puter has two 32K pages of memory 
for a total of 64K. The Print Spooler 
uses the unused 32K, or page two, to 
store the data that will go to the 
printer. It lets the system fill the buffer 
with this data and then alternates be­
tween outputting the data to the 
printer and running the program. 

ROMpak-to-Disk Converter 

This is a simple program for copy­
ing a ROMpak to disk via a cassette. 
Before you insert the ROMpak into 
the cartridge slot, cover pin 7 of the 
ROMpak with a piece of tape to pre­
vent autostart . 

Then, insert the ROMpak and use 
the CSA VEM command to copy the 
ROM to tape. (Warning: Do not 
remove the ROMpak with the power 
on.)  This saVes the ROMpak to tape. 

Next, load ROM from disk and 
type RUN. Pressing enter saves the 
program to disk. All three programs 
would fit nicely into your utility li­
brary for the Color Computer. 40K is 
especially useful because it allows you 
to develop larger , more sophisticated 
programs for the CoCo . •  

The Stinger 
Eigen Systems 
P.O. Box 180006 
Austin, TX 78718 
16K 
$24.95, cassette 
$29.95, disk 
$34.95, ROMpak 

by R.W. OdUn 

The Stinger, a machine-language 
game from Eigen Systems, is an 

original concept in arcade games. It 
offers a remarkable challenge as well 
as a number of surprises. 

The object of the game is to accumu­
late points by capturing honeybees (lit­
tle X shapes) in a hive of concentric 
circles, each with its entrance inde­
pendently rotating counterclockwise 
around the central cell where the 
queen lies. Guard bees (distinctively 
colored little diamond shapes) sting 
you if they catch you. Early in the 
game the guard bees die when they 
sting you, but you always lose one of 
your six bee catchers (little white H 
shapes) when they do, and you must 
start again outside the hive. 

You advance to the next level by 
clearing all the honeybees from the 
hive. Clearing each bee or guard speeds 
up the action, so toward the end every­
thing revolves at a dizzying pace . You 
receive bonus points based on how long 
you took to clear the hive. 

At the higher levels the guards can 
dodge through the hive walls without 
waiting for an opening. At level 3, the 
queen introduces a nasty surprise by 
hatching out a guard that rotates in the 
opposite direction, clockwise. Since I 
have not advanced past level 4, I can­
not predict what further surprises may 
be in store. 

Getting used to handling the joystick 
is difficult . Moving it to the left moves 
your bee toward the center of the hive, 
whereas- moving it to the right moves 
your bee toward the outside. 

Program Design 

When you load the cassette to make 
a back-up, you learn that an auto-run 
module prevents you from finding the 
addresses you need to do so. I think a 
program with this kind of copy pro­
tection should provide more than two 
copies on one side of a IO-minute tape. 

The graphics are also disappointing. 
The Extended Color Basic CIRCLE 
algorithm draws the circles that make 
up the hive. Several better methods are 
available. At times it is di fficult to see 
the openings in the hive walls because 
the lines are so thin. 

Because of a quirk in PM ODE 4, 
the hive is sometimes red and some­
times blue. This matters only because 
the guards are harder to see when the 
hive is red and they are blue. I f  this 
bothers you, hit reset until the colors 
reverse. 

The Stinger has the makings of a 
fine game, but its graphics limitations 
detract from the basic design . •  

Planet Raiders 
Aardvark Technical Services 
2352 S. Commerce 
Walled Lake, Ml 48088 
16K Color Basic or 32K disk 
$19.95, cassette or disk 

by Mark J. Welch 

Planet Raiders is a Defender-type 
game in which the goal is to rescue 

stranded "Nazbiets" (people) from 
the surface of a planet infested with 
enemies. 

You pilot a rescue ship along the 
surface of a mountainous planet, 
picking up the Nazbiets and shooting 
enemy fuel depots, dwellings, and 
radar towers, while avoiding cannon 
fire and occasional attack ships that 
chase you. 

The game offers only one planetary 
surface, which wraps around, so if 
you fly long enough in one direction, 
you end up where you started. The 
mountains are always arranged the 
same way, but the Nazbiets and 
enemies are arranged differently in 
each attack wave. In  later waves, the 
cannons and attack ships are more 
common, more deadly, and harder to 
shoot. 

Each wave of the game involves res­
cuing 20 Nazbiets from the planet's 
surface. If you shoot a Nazbiet, you 
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get no points, and you cannot collect 
as big a bonus at the end of the wave 
for the Nazbiets you rescued. The size 
of the bonus increases with each wave. 

For long games, there is a " pause" 
feature that allows you to get a drink 
or answer the phone without losing 
ships. 

Planet Raiders has three difficulty 
levels . At the first level, your ship and 
shots can pass through mountains to 
hit the enemy, while at the second 
your ship can pass through moun­
tains, but your shots cannot. At the 
third and most difficult level-ac­
curately called impossible by the 
designer-your ships and shots cannot 
pass through the ground, but the can­
non fire and enemy attack ships can. 

After six or seven hours of play, the 
first level becomes routine, and you 
lose ships only through carelessness. 
This is because you can avoid cannon 
fire by flying below the surface, as the 
cannons shoot only at their own level 
or above. 

As the game progresses, the can­
nons fill the sky with shots, and the at-

tack ships move more rapidly. The at­
tack ships follow you anywhere and 
pass through other enemies, but you 
cannot. 

Some Bugs 

The game has a few bugs, some of 
which may be part of the design to add 
to the game's difficulty. One irksome 

problem is that enemies or Nazbiets 
occasionally "drift" on the planet's 
surface or even underground, which is 
an obvious programmer error. 

In later waves, the joystick seems to 
be more sensitive when you try to 
speed up or reverse the action. This 
might be my imagination due to the 
faster pace of the game, but other 
players have noticed it, too. 

An interesting twist to the game is 
that although the planet is at least a 
dozen screens wide, the cannons can 
shoot off one end of the screen and 
have the shots immediately appear on 
the other side. Thus, it is possible for 
them to shoot you from behind when 
the nearest enemy is a full screen width 
ahead. 

Planet Raiders manages to work 
around the natural limitations of the 
Radio Shack joysticks and combines 
the full graphics capability of the Color 
Computer with the speed of machine 
language. Although not as packed with 
features as the Defender arcade game, 
Planet Raiders is entertaining and 
highly addictive . •  
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Planet Invasion 
Spectral Associates 
141 Harvard Ave. 
Tacoma, W A 98466 
206-565-8483 
16K Color Basic, Disk-Compatible 
$21.95, cassette 

by John Steiner 

Color Computer users have waited 
a long time for quality software, 

but Planet Invasion is one example of 
Spectral Associates' ability to satisfy 
this need. 

The game, written by Steve Geise­
king, is modeled after the Defender ar­
cade game. It looks a lot like Defend­
er, from the shape of your spacecraft 
and the enemy ships to the dotted 
landscape and long-range view win­
dow. If you have played Defender, 
you will have no trouble understand-
ing this game. 

. 

The basic objective is to defend the 
planet from swarms of Praetorian in­
vaders as they arrive to steal your 
precious caloxin crystals. The most 
common enemy craft you must face 
are "grabbers. "  These vehicles de­
scend to the planet surface and lift the 
crystals, carrying them toward the top 
of the screen. They defend themselves 
by firing small projectiles. If the in­
vader reaches the top of the screen, 
you find yourself faced with a 
"killer. " 

To keep this from happening, you 
must shoot the grabber, destroying 
him and causing the crystal to fall 
back to the planet surface. A short fall 
will not destroy the crystal. If the fall is 
long, however, you might try to save 
the crystal by catching it before it hits 
the ground and carrying it safely to the 
surface. If you lose all your crystals to 
the invaders, you will be forced to 
fight in deep space, far from the plan­
et's surface. 

Additional enemies include chasers, 
miners, and beamers. A collision with 
any invader is fatal to your ship. 
Chasers give you the most trouble. 
They move quickly and search you 
out. Miners leave small mines that can 
destroy you if you cross their path. 
Reamers split into three berserkers 
when you hit them. Beamers and 
berserkers can fire upon an unsuspec­
ting defender. 

You have only three basic weapons 

to defend yourself. The weapon you 
use most is the ship's laser gun, which 
you fire by pressing the right joystick 
fire button. Holding the button down 
causes automatic firing, but prevents 
you from using your arsenal of smart 
bombs simultaneously. 

You have three smart bombs, which 
you fire by pressing the space bar. 
A bomb destroys all the invaders on 
the screen. I usually save these to de­
fend myself from the chasers, which 
move so fast that 1 can never seem to 
shoot them. 

Your last weapon is maneuverabili­
ty. Pressing H sends your ship into 
hyperspace, which can save you from 
final destruction. 

You start with three ships, but 
receive a new ship and smart bomb 
after each 10,000 points. 

The game moves quickly and has 
adequate sound effects. The joystick 
provides vertical and horizontal 
thrust. It is easy to control horizontal 
action, but more difficult to modulate 
vertical action properly. Small vertical 
changes do not seem to register, which 
tends to make you overcompensate 
and end up far from the desired ver­
tical position. 

As with many arcade games, the ac­
tion slows down slightly when the 
screen fills with Praetorians, but the 
speed increases rapidly when you elim­
inate a couple of enemies. You cannot 
change the difficulty level, but there 
are increasingly difficult screens, or 
"waves" of invaders. With each four 
waves, you receive a new set of crystals 
to defend. The screen number appears 
to the right of the long-range scanner. 

The game remembers the high score 
for a series of games, but does not of­
fer a true two-player option. The in­
struction sheet suggests two players 
oppose the invaders by having one 
control the joystick, while the other 

operates the keyboard. 
I wish the program included a pause 

key. It is frustrating to see a high score 
terminated by a phone call or other in­
terruption. 

The single sheet of documentation 
is sufficient for you to understand the 
game and its variations. Spectral 
Associates also provides instructions 
to transfer the program to disk. The 
company will replace any tape that has 
been accidentally damaged for $ 1 .50. 

If you are a fan of the Defender-style 
game, Planet Invasion would be a 
welcome addition to your collection . •  

Stars 
Dume Design 
4653 Jeanne Mance St. 
Montreal, Quebec 
Canada H2V 4J5 
16K 
$15, cassette 
$20, disk 

by James W. Wood 

Although Stars has the potential to 
be an extremely entertaining and 

educational program, it falls short of 
the mark for several reasons. 

The frustration begins almost im­
mediately. The instructions tell you to 
CLOAD the program, then type RUN 
and press enter. I followed these direc­
tions, assuming that the computer 
would read the data from within the 
program. After waiting for 10 minutes 
with no results, I listed the program 
and found an INPUT#-1 statement, 
which showed that the computer was 
supposed to read data stored on the 
tape. Nowhere did the instructions ex­
plain that you must load the data from 
the tape, while depressing the play key 
on the recorder. 

On my second try, the program 
loaded in one minute. Dumping the 
data from the cassette into the com­
puter took another two and one-half 
minutes . Looking at an almost-empty 
screen for that long can be boring, and 
I wonder why the program does not 
display something else, such as a set of 
instructions, which would keep the 
player occupied during the delay. 

When the data was finally loaded in 
my 32K computer, I received an IE er­
ror in 19.  By typing GOT020, [ solved 
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the problem. I did not have any trou­
ble with my 1 6K machine. 

After putting me through all that, 
the program asked if I would like stars 
or planets. I chose planets, and , the 
computer displayed four diagrams of 
planets as they appear about one hour 
after sunset during winter, spring, 
summer, and fall. Pushing X displays 
a number identifying each planet, 
while Z removes the number. The pro­
gram also displays nearby visible stars. 
As I recall, it is also important 
to observe the planets during the hour 
before sunrise, so I was surprised 
that the program did not offer this op­
tion, too. 

Because the planets' positions vary 
from year to year, the company offers 
an updated list of planet positions at 
the end of each year. The list is free 
with a self-addressed stamped enve­
lope, but it is not clear whether the list 
is a computer program that generates 
a new data tape or just a written list. 

The other option, stars, gives you a 
choice of the four seasons and a choice 
of early or late in the evening. The 
program displays a list of visible gal­
axies and constellations for that 
season and time of night. You then 
choose the one you want, and the pro­
gram displays the night sky with your 
choice blinking on and off. 

The sky is shown as a round region, 
but there are difficulties in drawing it 
on a flat surface. Unless you have a 
spherical video monitor or can pro­
gram in 3-D, these problems will 
always exist. For example, the ecliptic 
is the path of the planets around the 
sun. Looking at it in the sky, you im­
agine a flat plane, but it is represented 
in the program sky by " + " signs in a 
curved line. 

Another problem is the representa­
tion of several constellations at once. 
The Pleiades, or Seven Sisters, are 
represented as one dot. The constella­
tion Andromeda, which is shown as 
four stars, does not match the picture 
in my astronomy book. Orion's belt 
does not point to the Pleiades, and the 
only individual star listed is the North 
Star. In addition, the low resolution 
limits display of individual stars that 
are close together. 

I guess my main question is why you 
need a computer program for this pur­
pose. You could buy a star chart and 
planet locator to use outside or study a 
chart inside without waiting for the 
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program to load into the computer. 
The computer should create displays 
and perform functions that people 
cannot see on paper. Perhaps the pro­
gram could show a planet's movement 
through the stars for one year or could 
take a closer look at the gas nebulas, 
galaxies, double stars, and planets. 
After viewing a constellation, the pro­
gram might display a full-screen 
enlargement, with information about 
its outstanding features. An instruc­
tional package might include a com­
puterized quiz on the heavens. 

The cassette version of Stars does 
come with two pages of instructions 
and a four-page glossary of constella­
tions, planets, and galaxies. A listing 
of monthly data on meteor showers 
for January through December does 
not, however, state which year it 
covers. 

As I said in the beginning, Stars has 
a lot of potential, but for the price of 
the program as it now stands, you 
could buy a book on astronomy with 
many color illustrations and much 
more information . •  

TRS-80 Programmer's Sourcebook 
J. Bradley Flippin, Editor 
Ocean 
P.O. Box 2331 
Springfield , VA 22152 
Softcover, 40 pp. 
$4.95 

by Edward F. Sayle 

Impulse buying to acquire computer 
knowledge can prove a reckless 

alternative to acquiring the same in­
formation free or at low cost. A good 
example of this is the TRS-80 Pro­
grammer's Sourcebook. 

At $4.95 for 40 pages, it compares 
poorly with the 200-plus pages of Ra­
dio Shack's  TRS-80 Applications 
Sourcebook priced at $2.95 , which it 

mimics. 
A colorful cover and ample car­

toons mask the shortage of program 
listings, which the publisher promises 
to expand in future editions of ,the 
twice-yearly booklet . There are no of­
ferings at all for the Pocket Comput­
er and the Model 16, and only 14 for 
the Model II .  Users of the Model III 
fare a bit better with 5 5  listings. The 
book offers 35 programs for the Col­
or Computer, but they are limited to 
only five vendors. 

The editor admits to some start-off 
weakness: "This project has been a 
Catch-22. To do the job efficiently 
requires a computer to process and 
print the listings, but that costs too 
much for a first-time effort. So, we 
crunch along on a rented typewriter 
until we can justify doing it right . "  
Anyone who pays the asking price 
will wish the editor had waited . 

There is one significant improve­
ment over the Radio Shack source­
book.  The editor has included the 
competitive system software that Ra­
dio Shack consciously omits from its 
volume. Thus, you can turn to 
Ocean's  sourcebook for sometimes­
valuable debuggers, utilities, and re­
formatting tools. 

The booklet also includes two 
pages of computer club listings. The 
publisher promises more listings and 
user comments, along with an infor­
mation exchange in future issues. The 
critical indices offered in the Radio 
Shack book (by software name and 
by vendor) are missing in Ocean's 
premiere edition, although the pub­
lisher also promises them sometime in 
the future. 

In a comparison of the two source­
books, Radio Shack's wins hands 
down. Yet, in a sense, you might con­
sider purchasers of either one to be 
losers because they are actually pay­
ing for a listing of classified ads. 
Whether a program appears or not . 
depends on the vendor's willingness 
to fork over $ 1 0  for each listing. In 
addition, neither includes any evalua­
tion of quality or debugging . In fact, 
Ocean seems to have exceeded fair 
use in emulating Radio Shack's ad­
vertisement-solicitation and listing 
form, which explains why some list­
ings are identical . 

The sourcebooks are also a costly 
and inexact way of learning what soft­
ware is available. Often a vendor's dis-



Extra Color Enjoyment NOW 

CLOCK 
From 85 Softwore 
A small mouse keeps points to the tune 01 Hickory Dickory 
Dock! Helps children K·4th grade practice telling lime by 
using a large graphic clock w�h synchronized moving 
hands. Four skill lsvsls: hour, quarter hour, five minute and 
one minute intervals. Options include reading hours and 
minutes separately. It's time to learn! 

26727 16K Extended 
Basic Tape $24.95 

cr � 
MONEY �--
From 85 Soflwore 

Pay your lare and ride to the moon! Five skill levels lrom 
counting dimes. nickels and pennies to combinations of 
more than a dOllar using graphic coins. If correct answer is 
given lor a series of three. the rocket ship ascends to the 
moon. Don't miss one oryou'U crash! 

36548 16K Extended 
Basic Tape $19.95 

SPE LLING 
From 85 Software 

Flexible program allows you to input and store words or 
use graded data tapes. Words flash on screen Irom . t to 10 
seconds, then player types the word. Complete a lesson. 
then watch the attractive graphic display of superlative 
words and sing along! 

36605 1 6K Extended Basic Tape $16.95 
D.,. Tapas-CANNOT BE USED ALONE S8.95 EACH 
35334 Dolch Words 
28878 Gr.de 2 
39280 Grade 3 
39228 Grade 4 
37817 Gr.de 5 
35358 Gr.de 8 
36312 Adult 

TOWER 
OF FEAR 
from PrOQrommer� Guild 
Awesome text adventure lor novice or experienced. The 
Wizard's Tower, lasl 01 the surviving fortresses, is a 
catacomb to the omnipresent undead spi� 01 Blackheart 
Flamethrower. Enter il you dare, but don't expect to 
emerge alive I 
35031 16K Extended Basic Tape $19.95 

For Information Can 
202-383-9797 

ZAXXON 
from Oo1oSo" 

The official Zaxxon. now for home use, combines 3 dimen­
sional effects, unique color graphics and realistic sound 
effects. Arcade action while you maneuver your Ship 
through a battlefield 01 enemy missiles, tanks and planes 
to meet your match In the deadly Zaxxon Robot armed �h 
a lethal homing device. 

35963 32K Ta pe 
or Disk $39.95 

VOYAGER II 
from Avolon Hili 
'\t)u're on board a spaceship infested w�h robots in 
this graphic science fiction game. You must clear the 
4·level 144-location ship of robots and arm it to self­
destruct. Can you dO rt and escape belore you, too. are 
blown up? High-speed graphics are represented in 3-D 
perspective representing your eye's view; wrth instant 
sw�ching to lloor plan maps. Extended BASIC required. 

29012 16K Tape $19.95 

GHOST 
GOBBLE R 
from Spectrol As$oclotes 
In this new and exciting version of the popular arcade 
game. use your joysticks to move your Ghost Gobbler 
through the maze, eating dots and power pills to score 
points. 8 bonus shapes, super sound. and t6 skill levels. 
Extended BASIC required; joysticks. 

22611 16K Tape $21.95 

SCE PTER 
OF KZIRGLA 
from Rolnbow Connection SoItwore 
Real·time graphics adventure game with arcade sound lor 
the color com puler. 13 lloors 01 dungeon with monsters, 
treasure chests, hidden trap doors . . .  even a flying magiC 
carpet! All in your quest to find the Scepter 01 Kzirgla. 
Whatever you dO. don't get caught in the poisonous gas 
cloud! Extended BASIC required. 

26514 16K Tape $19.95 
26525 16K Disk $21.95 
Also, Conquest of Kzirgla 
27199 16K Tape $21.95 
36537 32K Disk $26.95 
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Programmer's 
Corner 

COLOR COMPUTER 
DISASSE MBLER 
by Jake Commonder from Interpro 
Learn machine and assembly language while disassem­
bling any portiOn 01 your Color Computer's memory. Fea­
tures easy-ta-read 6809 mnemonics and a BASIC pro­
gram for you to learn how memory Is organized and disas· 
sembled. 

26390 16K Extended Basic Tape $19.95 

SUPER "COLOR" 
'DISK-ZAP 
by 11m Nelson from Nelson SofIwore 
Now, the dream 0' repair 01 1/0 errors is a reality I Lets you 
retrieve bashed liles including BASIC and Machine Code 
programs. Special dual cursor screen display shows 
Hexidecimal and ASC II. Full prompting 10 help you every 
step 01 the way plus manual that teaches disk structure 
and repair. 

23421 Disk $69.95 

A BYTE 
OF BASIC 
by Steve 8lyn trom Computer Is/ond 
A work-text that teaches, gives examples and practice 

I exercises about COLOR BASIC. Learn to read, wrrte and 
understand simple programs, as well as low resolution 
pictures, songs and music. 

41 117 Softcover Book $4.95 

To Order Call Toll-Free 
800-424-2738 

Visit our other stores: 
829 Bethel Rd., Columbus, OH 
Seven Corners Center, Fall Church, VA 
W. Bell Plaza, 6600 Security Blvd., Baltimore, MD Franchise Openings 

MAIL ORDERS: Send check or M.O. for total purchase price, 
plus $2.00 postage & handling. D.C. ,  MD & VA : add sales tax. 
Charge cards. Include all embossed information. 

White Flint Mall, Rockville Pike, Rockville, MD Available In selected cities. . Z  Harvard Square, 13 Dunster SI., Cambridge, MA Coming soon to Philadelphia 
Westmoreland Mall, Rte. 30 East, Greensburg, PA © 1983 The Program Store Inc. r - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -
I THE PROGRAM STORE · Dept. 03·07·3 • Box 9582 • 4200 Wisconsin Avenue, N,W . •  Washington, D.C. 20016 1 � Item II Title TapefDiskiRomfBook Price Postage $2.00 Name I 
I � �� I 
I 0 CHECK 0 VISA City State Zip : 

__________ Exp. __ _ _ " 0 MASTERCARD Card # I 
I Computer For TRS·80 Color Computer unless otherwise specified. : 
- _ _ _ _ _ _ _  � _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -I 



REVIEWS ___________________ -., 

play advertisement in another publica­
tion gives a more complete description 
of the product and identifies all 
available formats. A computer maga­
zine costs less than the Ocean source· 
book and offers a much wider range of 
software in its advertisements. More 
important, such magazines offer criti­
cal reviews of programs, which the 
sourcebooks do not. 

In adclition, note the many free 
software catalogs offered in monthly 
magazines. For less than a dollar in 
postage, you can tap an almost unlim­
ited reservoir of software catalogs. 
Reader inquiry cards cut the cost of 
building a catalog library eVeR more. 

If you can afford the luxury of a 
sourcebook, buy it . But, if you want 
to know what software is available, 
purchase a computer magazine that 
focuses on your computer model, 
read the ads, and send for the free 
cat alogs . •  

The Computer Glossary 
by Alan Freedman 
Prentice-Hall 
Softcover, 298 pp. 
SI4.95 

by Stephen G. Stone III 

Everyone needs a clictionary on oc­
casion, especially when learning a 

foreign language. This is true whether 
the foreign language is German or 
"computerese. "  With this in mind, 
The Computer Glossary might be just 
the clictionary you need. 

Actually, The Computer Glossary is 
designed to be used first as a textbook 
on data processing and later as a 
handy glossary. The first part of the 
book is composed of three sections ad­
dressed, respectively, to the business 
manager, the student, and the person­
al computer buyer. 

Each section consists of a one-page 
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statement describing the data-process­
ing environment as it pertains to each 
group. A simple flowchart lists the 
words that you should look up in se­
quence to provide a basic under­
standing of general data-processing 
concepts. 

The remainder of the book consti­
tutes the glossary. Each word appears 
in bold-faced type, with the definition 
following. Any word in the definition 
that is defined elsewhere in the 
glossary appears in all caps. This 
cross-reference is quite extensive . 
Most definitions contain five or six 
cross-references. 

The scope of the glossary is fairly 
comprehensive. Table 1 contains a list 
of terms I composed to test the cover­
age. I tried to include simple and more 
advanced words. Of the 63 terms in 
the list, six were not included in the 
book. The six words that I couldn't 
find in The Computer Glossary are 
zone punch, traffic, shannon, null, 
chaining, and delimiter. 

Shannon, a somewhat esoteric term 
having to do with the measurement of 
data quality, is the only word for 
which exclusion is understandable. 
The remaining five are common data­
processing terms that should have 
been included . To be fair, though, no 
glossary on any subject covers all the 
possible terms. 

For the sake of comparison, I look­
ed up the words on my list in the En­
cyclopedia of Computer Science, 
which is 1 , 532 pages long. I couldn't 
find 19 words. The encyclopedia is 
about seven years old, however, which 
might account for the absence of 
microcomputer terms. Even allowing 
for this, the list of omitted words 
nwnbers 1 1 .  

Although the coverage is broad , in 
most cases the definitions do not go 
into any great depth, although a cou­
ple run as long as four pages. The 
brevity is not a problem , however, 
because the book does bill itself as just 
a glossary. 

The fact that The Computer Glos­
sary can serve as a textbook and a 
glossary makes it quite versatile. I 
would recommend it to novice and ex- I 
perienced computer users because it 
will not, like most introductory vol­
wnes, just sit on the shelf after you 
have gone through it once. You will 
refer to The Computer Glossary again 
and again . •  

ASCII 

Basic 

baud 

BCD 

binary search 

bit 

Boolean 

bubble memory 

bu ffer 

bug 

byte 

cache memory 

carrier 

chaining 

checkpoint 

Cobol 

compiler 

CRT 

cursor 

delimiter 

DOS 

EOF 

EPROM 

firmware 

nag 

noppy 

half duplex 

hardware 

hex 

hollerith 

110 
index 

interface 

JCL 

K 

LAN 

macro 

mask 

modem 

module 

nanosecond 

null 

off line 

parity 

program 

queue 

RAM 

real time 

register 

relocate 

ROM 

shannon 

software 

source program 

syntax 

terminal 

TPI 

traffic 

trap 

virtual storage 

Winchester 

word 

zone punch 

Table I. Test List of Words 



SYSTEMS SOFTWARE 
MACRO-SOC 

This is a disk-based editor, macro assembler and 
monitor, written for Color Computer by Andy Phelps. 
THIS IS IT - The ultimate programming tool! 
The powerful 2-pass macro assembler features condi­
tional assembly, local labels, include files and cross 
refEfl-enced symbol tables. MACRO-8OC supports the 
complete Motorola 6809 Instruction set In standard 
sou rce format. There are no changes, constraints or 
shortcuts in the source language definition. Incor­
porating all of the features of our Rompack·based 
assembler (SDSBOC), MACRO-8OC contains many 
more useful I nstructions and pseudo-ops which aid 
the programmer and add power and flexibil ity. 
The screen-oriented text editor Is designed for 
eff.icient and easy editing of assembly language pro­
grams. The "Help Key" feature makes it simple and 
fun to learn to use the editor. As the editor requires no 
line nu mbers, you can use the arrow keys to position 
the cursor anywhere In the file. MACRO-8OC allows 
global changes and moving/copying blocks of text. 
You can edit li nes of assembly source which are 
longer than 32 characters. 
DCBUG is a machine language monitor which allows 
examining and altering of memory, setting break 
pOints, etc. 
The editor, assembler and monitor - as well as 
sample programs - come on one Radio Shack com­
patible disk. extensive documentation Included. 
MACRo-8OC Price: $99.95 

SOFTWARE DEVELOPMENT SYSTEM 
The M icro Worl<s Software Development System 
(SDSBOC) is a complete 6809 editor, assembler and 
monitor package contained in one Color Computer 
program pack! Vastly superior to RAM-based 
assemblers/ed itors, the SDSBOC Is non·volatlle, 
meaning that If your application program bombs, It 
can't destroy your editor/assembler. Plus It leaves 
almost all of 16K or 32K RAM free for your program. 
Si nce all three programs, editor, assembler and 
monitor are co-resident, we eliminate tedious 
program loading when going back and forth from edit­
ing to assembly and debugging! 
The powerful screen-oriented Editor features finds, 
changes, moves, copys and much more. All keys have 
convenient auto repeat (typamatic), and Since no line 
numbers are required, the fun width of the screen 
may 'be used to generate well commented code. 
The Assembler features all of the following: complete 
6809 instruction set; conditional assembly; local, 
labels; assembly to cassette tape or to memory; 
listing to screen or printer; and mnemonic error codes 
Instead of numbers. 
The versatile monitor Is tailored for debugging pro­
grams generated by the Assembler and Editor. It 
features examine/change of Il)emory or reg isters, cas­
sette load and save, 'breakpoints and more. SDSSOC 
Price: $89.95 

MICRO WORKS COLOR FORTH 
• Forth is faster to program In than Basic 

• Forth is easier to leam than Assembly Language 
• Forth executes In less time than Basic 

For1 h is a highly interactive language Hke Basic, with 
structure l ike Pascal and execution speed close to 
that of Assembly Language. The Micro Worl<s Color 
Forth Is a Rompack containing everything you need 
to run Forth on your Color Computer. 
Color Forth consists of the standard FORTH Interest 

roup (FIG) implementation of the language plus 

most of FORTH-79. It has a super screen editor with 
split screen display. Mass storage is on cassette. 
Color Forth also contains a decompiler and other aids 
for learning the inner worl<ings of this fascinating 
language. It will run on 4K, 16K, and 32K computers. 
Color Forth contains 10K of ROM, leaving your RAM 
for your programsl There are Simple words to effec· 
tively use the Hi-Res Color Computer graphics, joy· 
sticks, and sound. The 1 1 2·page manuat Includes a 
glossary of the system-spec ific words, a full standard 
FIG glossary and complete source listing. COLOR 
FORTH . . .  THE BEST! From the leader in Forth, 
Talbot Mlcrosystems. Price: $109_95 

MICROTEXT: COMMUNICATIONS 
VIA YOUR MODEM I 

Make your Color Computer an Intelligent printing 
terminal with off-line storage! The Microtext module 
is just what you'll need for: 

- Talking to a times hare system or I nformation 
service 

- Printing out what is received as it Is received 
- Saving received text to cassette tape 
- Re-dlsplaylng the received text even while 

on·llne 
- Communications with other computers 
- Using your computer as a general-purpose 

300-baud terminal' 
- Downloading programs from other computers 

The Mlcrotext module Is a program pack containing 
not only firmware but a second serial port 50 that 
both your printer and modem can be connected at the 
same time. Mlcrotext can be configured ·for any serial 
printer that will worl< with the Color Computer, even If 
It requires line feeds !  But even if you don't have a 
printer, you can keep a permanent copy of your data 
by storing to cassette tape. Also, any Radio Shack! 
Centronlcs-compatlble parallel printer may be used 
by adding the Micro Worl<s' PIBOC parallel interface. 
For those of you with special terminal applications, 
M Icrotext has selectable parity; It sends odd, even, 
marl< or space. With marl< parity (which is default) you 
can send to computers requiring either seven or eight 
bits. All 1 28 ASCII codes can be sent. Exchange pro­
grams with other Color Computer users I Basic pro­
grams may be downloaded from other computers or 
timesharing systems. 
You'll find many uses for this versatile module! 
Available in ROMPACK, ready-to-use, for $59.95. 

MACHINE LANGUAGE 
MONITOR TAPE: A cassette tape which allows you to 
directly access memory, 1/0 and registers with a 
formatted hex display. Great for machine language 
programming, debugging and learning. It can also 
send/receive RS232 at up to 9600 baud, including 
host system download/upload. 19 commands In all. 
Relocatable and reentrant. CBUG Tape Price: $29.95 

MONITOR ROM: The same program as above, 
supplied in 2716 EPROM. This allows you to use the 
entire RAM space. And you don't need to re-load the 
monitor each time you use it. The EPROM plugs into 
the Extended Basic ROM Socket or the Romless Pak 
I. CBUG ROM Price: $39.95 

SOURCE GENERATOR: this package is a disas­
sembler which runs on the color computer and gener· 
ates your own source listing of the BASIC Interpreter 
ROM. Also Included is a documentation package 
which gives useful ROM entry points, complete 
memory map, 1/0 'hardware details and more. A 16K 
system Is req uired for the use of this cassette. 80C 
Dlsaasembler Price: $49.95 

6809 Assembly Language Programming, 
Leventhal, $1 6.95 

TRS-80 Color Computer Graphics, by Don Inman, 
$14.95 

Assembly Language GraphiCS for the TRS-lfO Color 
Computer, by Don Inman, $14.95 

Forth, by l. Brodie, $19.95 

GAMES 
Star Blaster - Blast your way through an asteroid 
field in this actlon·packed Hi·Res graphics game. 
Available in ROMPACK; req uires 16K. Price: $39.95 

Pac AttacI< - Try your hand at this challenging game 
by Computerware, with fantastic graphics, sound and 
action! Cassette requires 16K. Price: $24.95 

Haywire - Have fun zapping robots with this HI-Res 
game by Marl< Data Products. Cassette requires 16K. 
$24.95 

Dunkey Munkey - Arcade excitement awaits those 
who dare to conquer the Mu nkey! Joystick and 32K 
required, by Intellectronics. Cassette: $24_95 

Colorpede - Great graphics, two-player option, and 
pause control in this exciting game by Intracolor 
Communication. Cassette requires 16K: $29.95 

Adventure - Black Sanctum and Cellxto Island by 
Marl< Data Products. Each cassette req uires 16K: 
$19.95 each. 

Cave Hunter - Experience vivid colors, bizarre 
sounds and eerie creatures in hot pursuit as you wind 
your way through, a cave maze In search of gold 
treasures. this exciting HI·Res game by Marl< Data 
Products requires 16K for cassette version. $24.95 

I Starfire - Fly around the planet defending Earthlings 
from being snatched up by aliens in this challenging 
game from Intellectronics. Cassette requires 16K: 
$21 .95 

Doodle Bug � Joystlck-controlled Doodle Bugs must 
move quickly through mazes while being chased by 
enemy bugs in Hi-Res game by Computerware. 
Cassette requires 16K: $24.95 

Astro Blast - You'll need to act fast C's you protect 
Earth from wave after wave of allen invaders In this 

by Marl< Data. Cassette requires 

HARDWARE 
PARALLEL PRINTER INTERFACE - Serial to parallel 
converter allows use of all standard paral lel printers. 
PIBOC plugs Into the serial output port, leaving your 
Rompack slot free. You supply the printer cable. PI80C 
Price: $89.95 

MEMORY UPGRADE KITS: Consisting of 41 16 2OOns., 
I nteg rated circuits, with Instructions for Installation. 
4K-16K Kit Prtce: $39.95. 16K-32K Kit (requires 
soldering experience) PrIce: $39_95. For Rev. level 'E, 
ET, NC and TDP·100s, we carry 64K chips; upgrading is 
easy! Eight prime 64K chips and Instructions: $64.95 

Romless Packs for your custom EPROMs - call or 
write for Information. 



,.-------�The Basic Beat_---. 

Okay class, put away your notes, 
get out a pencil and turn to 

Quiz 1 .  The answers are at the end of 
the column . 

Most students don't like short 
answers. In the next quiz, maybe I'll 
try multiple choice. 

Last month I stated that variable 
names can be one letter, a letter fol­
lowed by a single-digit number, or two 
letters . A variable can be longer than 
two letters. Often programmers will 
use words as variables. One could 
have BASE = 50. 

Using words helps the programmer 
remember what the variable rep-

I resents. However, if one line contains 
BASE = 50 and another line has 
BALLAST = 70, there will be trouble. 
The computer only recognizes the first 
two letters of the variable name. 

Run Program Listing 1 .  The com­
puter responds with BASE = 70 and 
BALLAST = 70. Since the first two 
letters are the same, the computer can­
not distinguish between the two 

FIRST STEPS 

To BASIC 

PROGRAMMING 

LESSON 2 

by James W. Wood 

words. This is an error that the com­
puter will not tell you about. The com­
puter is only so smart. 

Always place the variable on the left 
side of ti}e equal sign. For example, do 
not put 5 = A into a program. Why? 
It doesn't work!  A syntax error will 
be your only reward for anything 
other than a variable to the left of an 
equal sign. 

All math operations must be on the 
right side of an equal sign. A state­
ment such as R + E = 3 will not com­
pute-it is another syntax error. 

I .) What are two ways to remove printing from the screen? 

2.) What command , used in a program, is ignored by the computer? It is used to make notes to 

someone reading the program. 

3.) After clearing the screen, how can you put the program back on the screen easily? 

4.) What command erases your program from the computer's memory? 

5.) Which keys will cause program execution to pause? 

6.) How would you cause your computer to print green letters on a black screen? (Inverse 

video-Radio Shack's choice for lowercase) . 

7.) What command starts a program to execute? 

8.) How do you determine the number of bytes of memory remaining? 

9.) Which of the following may be used as variables: A, A4, A + ,  A(, AD, 3A, ZZ ? 
10.) What is used at the very beginning of each line of a computer program? 

I I .) Which command prints a question mark? 

12.) What punctuation is used with the PRINT command to make the printout two coJurrms, 

each 1 6  characters wide? 

Quiz 1 
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That reminds me-you need to 
learn some more math operations. 
Type Program Listing 2, run it, and 
figure out if the computer is correct. 
The asterisk (*) is a multiplication 
symbol. The slash (I) located on the 
same key as the question mark means 
to divide. The minus sign ( - )  is 
located on the same key as the equal 
sign ( = ) . 

In Listing 2, why did I use a semi­
colon at the end o f  each PRINT state­
ment? Correct-it causes the printout 
to be spaced closely so that all the an­
swers are on the same horizontal line. 

Most of the answers seem reason­
able. A + B is 7 + 4, which equals 1 1 .  
7 - 1 0 = - 3 , and 6 * 1 0 = 60. Ten 
divided by 4 is printed as 2.5  (sorry­
the computer won't print fractional 
answers unless a fairly fancy program 
has been written). 

Does 7 + 4 *6 = 3 I ? \ Let 's  see-

10 BASE = 50 

20 BALLAST = 70 

30 PRINT"BASE = ";BASE 

40 PRINT"BALLAST = "; BALLAST 

Program Listing 1 

1 0  A = 7  

20 B = 4  

30 C = 6 

40 D = I O 

50 PRINT A + B; 

60 PRINT A - D; 

70 PRINT COD; 

80 PRINT D/B; 

90 PRINT A + B"C; 

100 PRINT K + A; 

Program Listing 2 
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7 + 4 = 1 1 ,  and 1 1  *6 = 66. The com­
puter must have goofed . No, it didn't. 
According to the rules of math, multi­
plication or division is to be performed 
before addition or subtraction. So, 
4*6 = 24  and 7 + 24 =  3 1 -the comput­
er's answer is okay. 

Line 100 added K to 7 and got 7. 
The value of all variables is set equal to 
zero as soon as RUN is entered. K was 
not assigned any value; therefore, it 
remained equal to zero. 

Try Program Listing 3. The run tells 
you that C = 6 .  70625 3 3 8 E  + 09 . 
There's the E in a number, as prom­
ised last month. The number is ex­
pressed in scientific notation. A high­
school algebra, chemistry, or physics 
book should include many interesting 
facts about scientific notation. 

Briefly, E refers to a power of 10 
by which the number is  to be multi­
plied. C = 6.70625338 times 1 0  to 
the ninth power or C = 6.70625338 
t i mes 1 , 000,000 , 000 , which is  
6,706,253,380. The decimal point is 
moved nine places to the right. 

A negative number after the E 
means to move the decimal point to 
the left by a number of spaces equal to 
the last two digits. For example, 
2.61 7E - 06 would be expressed as 
.000002617.  

Many calculators include an E or an 
EE key as a means of scientific no­
tation. A calculator's display of 
2.34E + 1 2  would probably show 
2.34 1 2. The E is not displayed, but a 
blank number area indicates its 
presence. 

How accurate was the result for C? 
The real value is (drum roll) 
6,706,253 ,376. The CoCo was off by 
four in almost seven billion�not bad, 
but not exact . For most applications, 
however, it is accurate enough. 

If you want exact answers you will 
need to write or buy a program that 
can fulml your needs. It is possible to 
multiply and obtain correct results to 
several hundred decimal places, but it 
does require a sophisticated program. 

The computer can also take num­
bers in scienti fic notation. Try 
Program Listing 4. The screen shows 
the number 600,000, which is 2,000 
times 300. 

Scientific notation pops up only 
rarely, out it's a good thing to know. 

Did you notice that Listing 2 got a 
little long? There is a way to combine 
several statements into one line. A 
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colon (:) separates commands on one 
line. Let' s  rewrite Listing 4 to see how 
it's used. 

Program Listing 5 runs exactly the 
same as does Listing 4, although it 

"If you break the program 

and then type CONT 

and hit enter, 

the program will continue 

. . .  from where it was 

when you hit break " 

10 A = 54321 

20 B =  123456 

30 C = A·B 

40 PRINT"C = ";C 

Program Listing 3 

IO A = 2E3 

20 B = 3E2 

30 C = A·B 

40 PRINT C 

Program Listing 4 

10 A = 2E3:B = 3E2:C = A ·B:PRINT C 

Program Listing 5 

IO A = O  

20 A = A +  I 

30 PRINT A;:GOT020 

Program Listing 6 

IO A =  I :B = 4:JW = 3  

20 PRINT B· JW;A + B;JW - A 

30 STOP 

40 PRINT B + JW;A + A  

Program Listing 7 

uses less memory. I will use colons to 
separate commands where it helps to 
keep a program short enough to list on 

the screen. Excessive use of colons can 
render a listing unreadable. 

How is CO NT used? While Pro­
gram Listing 6 is running, hit the 
break key. I f  you then type RUN and 
hit enter, the program will start with 
the number 1 (at the beginning). I f  you 
break the progrru:n and then type 
CONT and hit enter, the program will 
continue counting from where it was 
when you hit break. Now you know 
how to continue a game in case some­
one accidentally hits break while you 
are playing (this will work only if the 
game is written in Basic) . 

What's the difference between END 
and STOP? Not much-try Program 
Listing 7. Running it results in the 
message BREAK IN 30. If line 30 is 
changed to 30 END, instead of 30 
STOP, the program still quits at the 
same place, but doesn't tell where 
it quit. 

Some students get confused after 
reading Listings 6 and 7. Often they 
try something like Program Listing 
8A. It doesn't work. Line 20 gives an 
answer of zero instead of the expected 
10, because the program failed to as­
sign a value to C; therefore, C equals 
zero . Program Listings 8B or 8C will 
run with no errors. If you want to use 
the value of A + B later, 'then Listing 
8B would be better, since C has been 
equated to A + B. 

The CoCo can add numbers, but 
can it add words? Sure it can. Try Pro­
gram Listing 9 for an ego trip. The 
variables NA$, B$, and M$ all end 
with a dollar sign ($) . They are string 
variables. Strings can be added , but 
not subtracted, multiplied, or divided. 
The result of adding strings is to have 
them attached end to end. For exam­
ple, adding "Radio" to "Shack" re­
sults in " RadioShack." You have to 
remember to allow for spaces to sepa­
rate words. 

The computer is programmed to 
handle 200 characters in strings, each 
character being a number, letter, or 
symbol. I f  your program contains 
more than 200 string characters an OS 
(out of string space) error may result. 
No problem, just type CLEAR (the 
letters, not the clear key), followed by 
a number (the number being at least as I large as the amount of string space 'I needed). CLEAR 2000 is possible but 1 
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" 
MINI STANDARD 

5 1/. DISKETTES 5·PAK lO·PAK · 
Soft Sector 
Single Sided 
SID Density . , , , . , $ 1 4.95 $26.95 

' 1 0 PAK wlc uSlom library c a s e ,  a d d  S 3 . 00 
- U PS S H I P P I N G  -

( N o. P.O.  Boxes please) 
$3  00 per pack 

- C a n a d i a n  shipping m u l t i p l y  by 2 -
No. 1 Magnetic Media in the USA! 
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only leaves about 300 bytes of pro­
gramming space on a 4K computer. 

Try Program Listing lOA for a fur­
ther demonstration of adding strings. 
Notice that string variables cannot be 
added to numerical variables. The 
name can be added to WILL BE. The 
age is printed as a number between the 
two strings, M$ and N$ + P$ . 

There are just a couple of com­
mands left this month, but they have 
many uses. I'm not completely happy 
with line 60 of Listing lOA. Let's ask 
the person if he or she is male or fe­
male, and then the computer can reply 
with the correct term (his or hers) . 

Without typing NEW, change List­
ing lOA to Program Listing lOB. This 

A = B  
A<B 
A< = B or A = < B  
A> B  
A> = B  or A = >B 
A<>B or A> <B 

means only type in lines 35, 37, 38, 60, 
and 80. In line 37, if the IF is true, the 
line continues to the THEN statement 
and sets W$ = "HIS" . If the re­
sponse is FEMALE, then line 38 sets 
W$ = "HER ". The string variable is 
added onto "ON" in line 60 and 
printed by line 80. 

IF . . .  THEN has an optional exten­
tion, ELSE, which is executed in cases 
where IF is false. IF . . .  THEN . . .  
ELSE can be used in several ways. 
You can compare strings as was il­
lustrated in Listing lOB. You can also 
compare numbers. 

Before trying any more program 
listings, let's learn the Basic equivalent 
for several algebraic equality/inequal-

A equals B 
A is less than B 
A is less than or equal to B 
A is greater than B 
A is greater than or equal to B 
A does not equal B 

Table 1 

1 0  A = 6: B = 4  
20 PRINT C = A + B  

Program Lisling 8A (Wrong) 

10 A = 6: B = 4  
20 C = A + B  

30 PRINT C 

Program Lisling 8B (RighI) 

1 0  A = 6:B =4 
20 PRINT A + B  

Program Lisling 8e (Righi) 

10 CLS 
20 INPUT"WHA T IS YOUR 

NAME";NA$ 

30 CLS 
40 B$ = "IS A VERY SMART 

HUMAN" 
50 M$ = NA$ + B$ 
60 PRINT M$ 

Program Lisling 9 
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10  CLS 
20 INPUT"WHAT IS YOUR 

NAME";NA$ 
30 INPUT"HOW OLD ARE 

YOU";AG 
40 CLS:AG = AG +  I 
50 M $ = NA$ + "  WILL BE" 
60 N$ = "  ON HIS OR HER" 
70 P$ = " NEXT BIRTHDAY" 
80 PRINTM$;AG;N$ + P$ 

Program Lisling lOA 

10  CLS 
20 INPUT"WHAT IS YOUR 

NAME";NA$ 
30 INPUT"HOW OLD ARE 

YOU";AG 
35 INPUT"ARE YOU MALE OR 

FEMALE";S$ 
37 IF S$ = "MALE" THEN 

W$ = "HIS" 
38 IF S$ = " FEMALE" THEN 

W$ = "HER" 
40 CLS:AG = AG + 1 
50 M$ = NA$ + "WILL BE" 
60 0$ = "  ON " + W$ 
70 P$ = "NEXT BIRTHDAY " 
80 PRINTM$;AG;O$ + P$ 

Program Lisling JOB 

ity statements. Table 1 summarizes 
their meanings. Program Listing 1 1  il­
lustrates their usage. Try several pairs 
of numbers. The program may not be 
much to brag about, but make sure 
you understand why it works. 
Remember, I'm trainin.g you to pro­
gram, not just to type. 

On the Color Computer I have had 
IF . . .  THEN statements with syntax 
errors for no apparent reason. I dis­
covered that spaces can make a differ­
ence. Try Program Listing 12 with no 
spaces in line 40. It gives a syntax er­
ror. Retype line 40 with a space be­
tween R = E + W and THEN. Now it 
works. 

Unless your program is so long that 
you don't have enough memory, it is 
best to put spaces before and after all 
IFs and THENs. Some computer 
models will sometimes allow you to 
leave out the THEN, i.e., IF R = 4 
PRINT "YES". On the CoCo it 
would be wise to always use a THEN 
with every IF. 

Some programmers will use a line 
like IF K = 3 THEN 30. This line will 
send the program to line 30 if K equals 
3. Another way to write the line would 
be IF K = 3 THEN GOTO 30. The sec­
ond method is easier for a beginner to I 
follow. 

The use of CLOAD and CSA VE to 
record and reenter programs is cov­
ered well enough in the owner 's manu­
al. I do offer two additional hints. 

10  
20 

30 

40 
50 

60 

CLS 
PRINT:PRINT"GIVE ME TWO 
NUMBERS." 
PRINT"PLACE A COMMA BE­
TWEEN THEM." 
INPUTA,B 
IF A>B THEN PRINT A; 
"IS LARGER":GOT020 
IF B>A THEN PRINT B; 
"IS LARGER" ELSE PRINT 
"THEY ARE EQUAL" 
GOTO 20 

program Lisling 11 

10 R = 4  
20 E = I  
30 W = 3 

40 IF R = E + WTHENPRINT"IT 
WORKED" 

Program Lisling 12 
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"Recording a program is not like recording a song. 

If part of a song is recorded on the leader, 

you only lose a few seconds of the song. 

But if part of a program is recorded on the leader, 

you lose all of the program. " 

Some tapes have leaders. This is plas­
tic that attaches between the brown 
magnetic tape and the cassette hub. 
Your program cannot be recorded on 
the leader. Make sure the tape is ad­
vanced to the magnetic tape before 
CLOADing a program. 

Recording a program is not like re­
cording a song. If part of a song is re­
corded on the leader, you only lose a 
few seconds of the song. But if part of 
a program is recorded dn the leader, 
you lose all of the program. 

Second hint-more than one pro­
gram can be recorded on a tape. When 
recording programs, the first step is to 
rewind the tape to the beginning . Then 
set the recorder's counter to zero. If 

this is the first program to be recorded 
on the cassette tape, then fast-forward 
to 5 on the counter. 

Momentarily eject the cassette to be 
certain you are beyond the leader. 
Record the program. Make a written 
note of where the program began and 
ended. Let's say the recorder stopped 
at 1 2. The next program could be re­
corded starting at 1 6  on the counter. 
Always leave at least four blank spaces 
between programs. 

To CLOAD the program that starts 
at 1 6, position the tape at 14. This will 
allow the tape to reach proper speed 
before the program starts to load in­
formation into the computer . Too 
slow a speed lowers the frequency and 

causes an 110 (input/output) error. 
Caution-different recorders' count­
ers count off different lengths of tape; 
even the counters on Radio Shack's 
CTR-80 and CCR-8 1 cassette record­
ers will not agree with each other. It is 
good practice to make two recordings 
of any program you want to keep. 

Next month I plan to start my game 
campaign. The commands will be­
come more colorful and the programs 
more playable. After all, didn't your 
piano, football, skating, or whatever 
lessons become more enjoyable after 
you learned to play? • 

Answers 10 Quiz J 
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F I L M A S T R  T I M E  & M O N E Y 
A powerful DATA MANAGEMENT SYSTEM for the 
COLOR COMPUTER. I f  you have been wanting a really 
g ood data manager at a reasonable price, THIS IS IT! 
FILMASTR combines the best features of the big 
systems to provide a combination of speed, power, and 
simplicity that can't be beat. 
C USTOM SCREENS - Design input screens with up to 

20 fields. Inverse labels for contrast. 
FORM F I LL ENTRY - N on-destructive bl inking cursor, 

full screen editing, no garbage collections, copy fields 
from previous record. Keeps up with the fastest 
typist. 

FAST SORT & SEARCH - M achine language sorts the 
entire fi le in seconds. Sort on any field or fields. Use a 
variety of relational search techniques to select any 
r,ecord or group of 'records that you can define. 

EDIT FILES - Change or delete any record easi ly. Create 
and save sub-files or append files. 

PRINT FORMAT - Print any field in any order on any l ine.  
I n sert characters or phrases. 

MENU DRIVEN - No special commands to be learned. 
Al l  functions are menu selected and aided by on 
screen instructions. 

CAPACITY - U p  to 255 characters per record, 24000 
characters per file. (9000 with 1 6K) 

DOC UM ENTATION - A thorough manual with 
examples and explanation of every command. -

1 6K or 32K TAPE $29.95 FI LMASTR 
EXT BASIC . . .  

D I S C  34.95 

.... See List 01 Advertisers on page 138 

. A "WHAT I F?" financial planAing tool.  r & M is used to 
evaluate the time value of m'oney as an aid in  planning 
investments, savings plans, retirement plans, leases, 
loans, mortgages or any other situations that involve 
compound interest. 

The program is menu driven with simple on-screen 
i n structions. I t  uses a unique form fil l-in for data entry 
with easy editing. It even accepts simple math expres­
sions as input. 

Calculated results are automatically entered as data and 
can be used for further "WHAT I F?" calculation. All 
factors are always on screen, making it easy to 
understand the relationship between T I M E  & MONEY. 

T I M E  & MONEY 

. � U� J i 1 __ 

t..;OtT1PUTER 
HOUSE 

1 6K or 32K 
EXT BASIC 

TAPE $1 9.95 
DISC 24.95 

(81 4) 371 -4658 

B OX 1 0 5 1 , D U B O I S P A , 1 5 8 0 1 
Add $2.00 Postage & Handling 

PA Residents Add 6% Tax 
c.o.o. $2.00 Additional 

.... 255 
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..---------Elmer's Arcade�_ 
M y friend Elmer owns a penny 

arcade in the seedier part of 
town. While others are raking in tons 
of quarters with their video game 
parlors, Elmer steadfastly resists the 
Electronic Age except for a few 
pre-I960 games with primitive tran­
sistors. 

"Video games are a flash in the 
pan," he says. "They'll run their 
course and everybody will come back 
here, where you can still play Shooting 
Gallery for a penny or Mechanical 
Baseball for a nickel . " 

"I don't see them yet ,"  I always 
reply. 

And his answer to this is always, 
"Give them time," followed by a con­
fident but grim pull on his cigar, which 
never seems to go out or get shorter. 

That's how-as always-my latest 
visit to Elmer's Arcade began. I 
jingled the change in my pocket. "I 've 
raided the piggy bank, Elmer. What's 
new around here? " 

"Have I got a treat for you ! "  he 
grinned. I followed him past a row of 
pinbaU machines so old they were 
based on the Civil War. We trekked 
boldly onward through a forest of 
kinetoscopes with titles such as Bath­
ing Beauties of 1910, What the Butler 
Saw, and Bertie Serves the Salad Un­
dressed, all G-rated of course. 

And more quickly than it takes a 
neophyte to lose a game of Donkey 
Kong, we found ourselves before an 
ancient mechanical game called Snow-

DUDLEY 
DO-RIGHT 

MEETS 
RADIO SHACK 

by Richard Ramella 

shoe Mountie. In this game, the player 
uses a lever to maneuver a small metal 
figure of a Royal Canadian Mounted 
Policeman. The terrain is a field of 
snow and trees that moves in an 
endless loop until the Mountie runs in­
to a tree. Then the game ends . 

Program Listing 

1 0 0  REM * X-SKI / RIC HARD RAMELLA / TRS-80 EXTENDED COLOR BAS IC 
110 REM * ELMER ' S  ARCADE . 1 
120 CLS0 
130 DATA LUMMO X , S NOWBUNN'Y , TYRO , NOVICE ,AMATEU R ,  PROFESSIONAL , EXPE 
RT , CHAMPION , WORLD CHAMP 
1 4 0  FOR A;0 TO 8 
1 5 0  READ V$ ( A ) 
1 6 0  NEXT 
1 7 0  Q ; 2 8  
1 8 0 H ; l  
1 9 0  Y $ ;STRING $ ( 3 1 , 1 2 8 )  
2 0 0  P$ ;CHR$ ( 2 3 9 )  
2 1 0  FOR A;l TO 2 
2 2 0  P $;P$+P$ 
2 3 0  NEXT A 
2 4 0  L $ ;CHR$ ( 8 ) 
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Listing continued 

Fascinated, I started playing and 
couldn't stop until all my pennies were 
gone. "Kind of addictive?" Elmer 
grinned. 

"I'm going to put this into the com­
puter," I said. 

"Computer-schmuter ! . "  Elmer re­
plied . "It'll never work . "  

"I'm going home to d o  it right 
now ! "  I said . 

"So go! "  Elmer said, throwing a , 
disgusted hand at me. "And thanks 
for all your change. "  

Think Snow 

Elmer was wrong. X-Ski, which 
stands for cross-country ski, is a terrif­
ic computer arcade game. If you like 
arcade games, this one will hook you 
for many hours. It requires Extended 
Color Basic. 

Let me share with you the Ramella 
Theory of Computer Arcade Games, 
then tell you how to play X-Ski and 
explain a bit of the programming in­
volved. 

A good game requires luck and skill 
in countering random events that can 
cause you to lose. A good arcade game 
has movement, random events, and 
degrees of success . It also has two 
points of light, one of which the player 
controls and the other that the pro­
gram controls and that the player 
either tries to elude or catch . 

Here's how to play X-Ski. Type 
RUN and press enter. The player is an 
orange graphic at the top of the 
screen. Three kinds of graphics­
green trees, blue ice patches, and yard 
markers--emerge from the bottom of 
the screen. Avoid running into the 

trees and yard markers or the game 
ends. Try to hit the ice patches because 
this scoots you ahead 50 yards. 

You maneuver the orange ski 
graphic to the left by holding down the 
left-arrow key, to the right by holding 
down the right-arrow key, and straight 
ahead by lifting your hand off the 
keyboard. 

Yard markers, which appear every 
10  yards, mark the score. To start, the 
trees are bushes, but they widen at 



100, 200, and 400 yards. The eight rat­
ings follow: less than 100 yards, lum­
mox; 100-199 yards, snowbunny; 
200-299 yards, tyro; 300-399 yards, 
novice ; 400-499 yards , amateur; 
500-599 yards, professional; 600-699 
yards, expert; 700-799 yards, champi­
on; 800 yards and above, world champ. 

Here are two clues for success: You 
can ski sideways through obstacles 
with no harm other than a few figura­
tive pine needles down your electronic 

I ski parka; also, try to hit the ice patch­
es while skiing straight ahead or you 
might jump them without any effect. 

Programming Notes 

The POINT command is handy if 
you write arcade games. It tests 
whether a light is on or off at a speci­
fied screen location . Line 370 tests to 
see if the skier has hit a patch of ice. If 
so, it adds to the score, scoots the skier 
ahead, and skips to line 390. Line 380, 
the loser line, tests if the locations just 
below the skier graphic are off or on. 
If both are off, the game continues, 
but if one is on, the game ends. 

In lines 240 and 250 I make L$ the 
value of the left-arrow key and R$ the 
value of the right-arrow key. Line 340 
tests whether the player is holding 
down either of these arrow keys and if 
so, it moves the skier one PRINT@ 
space in the proper direction . In other 
words, the skier keeps moving side­
ways as long as the player depresses 
the arrow key and the graphic has not 
reached the defined edge of the field . 

How does this simple Basic pro­
gram achieve fairly fast graphic move­
ment? The secret is scrolling up. Line 
448, the next to last line available, 
prints the obstacle graphics. Then line 
420 PRINT @ 480, Y$ prints 3 1  empty 
spaces on the last line available. This 
inserts an empty line plus one green 
space at the end. This shifts everything 
on the screen up one line, giving the i!­
'iusion of movement. • 

A nyone who has trouble keying in 
this program may confide in me. 
Write to Richard Ramella at 1493 Mt. 
View A ve., Chico, CA 95926. Enclose 
a self-addressed stamped envelope 
(Canadians, send 40 cents coin and a 
self-addressed envelope) if you want a 
reply. Send a listing of the program as 
it is in your machine or indicate the er­
ror message, the line in which it oc­
curs, and what the program seems to 
be doing wrong. 

.- See Lisr of Advertisers on page r38 

Lislin� continued 

2 5 0  R $ =CHR$ ( 9 ) 
2 6 0  J $ ( I ) =CHR$ ( 2 1 5 ) +CHR$ ( 2 1 9 )  
27 0 J $ ( 2 ) =CHR$ ( 2 1 5 ) +CHR$ ( 2 2 3 ) +CHR$ ( 2 1 9 )  
2 8 0  J $ ( 3 ) =CHR$ ( 2 1 5 ) +CHR$ ( 2 2 3 ) +CHR$ ( 2 2 3 ) +CHR$ ( 2 1 9 )  
2 9 0  J $ ( 4 ) =CHR$ ( 2 1 5 ) +CHR$ ( 2 2 3 ) +CHR$ ( 2 2 3 ) +CHR$ ( 2 2 3 ) +CHR$ ( 2 1 9 )  
3 0 0  A=15 
310 6=30 
320 M=1 
3 3 0  C $ =CHR $ ( 1 2 8 )  
3 4 0  I F  ( PE EK ( 3 4 3 ) AND 8 ) = 0  TH EN X $ = L $  ELS E I F  ( PE EK ( 3 4 4 ) AN D 8 ) = 0  T 
H EN X$=R$ ELS E X S =CHR$ ( 1 3 3 )  
3 5 0  I F  X $ = L $  AND A > 0  THEN Z $=CHR$ ( 2 4 6 ) : A=A� I : B=B-2 E LS E  I F  X $  
= R $  AND A < 3 0  TH EN Z $ =CHR $ ( 2 4 9 ) : A=A+ l : B=B+2 ELSE Z $ =CHR $ ( 2 4 5 )  
3 6 0  PRINT @ A , C $ + Z $ +C $ :  
3 7 0  I F  PO I NT ( B+ 2 , 2 ) =7 THEN N=N+ 4 0 : FOR L= 2 4 0  TO 1 STEP - 2 0 : PRI 
NT @ 4 8 0 , STRING $ ( 3 2 , 1 2 8 ) ; :  SOUND L , I :  N EXT L :  GOTO 3 9 0  
3 8 0  I F  PO INT ( B+ 2 , 2 ) < > 0  OR PO I NT ( B+3 , 2 )  < > 0  THEN 5 0 0  
3 9 0  PRINT @ 4 4 8 +RND ( Q+ l )  , J $ ( H ) ; 
4 0 0  P=RND ( 3 0 )  
4 1 0  I F  P=1 THEN PRINT @ 4 47+RN'D ( 2 6 )  , P $ ;  
4 2 0  PRINT @ 4 8 0 , Y $  
4 3 0  I F  N/ 1 0 = INT ( N/ 1 0 )  THEN PRINT @ 4 4 8 +RND ( Q )  , N ; :  FOR T=1 TO 4 0  
: N EX T :  PRINT @ 4 8 0 , Y $ 
4 4 0  N=N+l 
450 I F  N > 1 9 9 '  THEN H=2 
460 IF N > 3 9 9  THEN H=3 
470 IF N > 6 9 9  THEN H=4 
480 PR INT @ A , C $ + Z $+C $ ;  
4 9 0  GOTO 3 4 0  
5 0 0  M=INT ( ( N- 1 3 ) / 1 0 0 )  
5 1 0  I F  M < 0  THEN M=0 ELS E I F  M > 8  THEN M=8 
5 2 0  PRINT @ 4 8 0 , " YARDS : " N-13 " - RATE :  " V $ ( M ) ; 
5 3 0  SOUND RND ( 1 0 ) * 1 5 , 1  
5 4 0  S E T ( A+A+RND ( 3 )  , RND ( 3 ) , R ND ( 8 » 
5 5 0  GOTO 5 3 0  
5 6 0  END 

COLOR COMIPUTER GAMIES 
Machine language,  m u l t i -color h i g h-res g ra p h i cs .  

1 6 K and joystic ks req u i red. 

CREATURE FEATURE AERIAL A TT ACK ST AR TRAVELER 

UFO 

...... .. .. .. ,�, ... : ... ,� ... 

I 
: & 

• 
• •  , 

• 
COLOR BLAST BOXING 

All  g a mes $ 1 9 . 9 5  for disk and $ 1 7 . 9 5  for cassette, postpa i d .  
SPECIAL: Buy a n y  two ga mes a n d  sel ect a th i rd g a m e  free. 

CHALLENGE SOFTWA R IE ™  
4247 MAKYES 

SYRACUSE, NY 1 32 1 5  ,...267 
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HARDWARE 

BY MARTIN H .  GOODMAN 

MONOCHROME MONITOR 

DRIVER 

I f you use your CoCo for long hours 
of text processing (programming or 

word processing) or for black-and­
white graphics (PM ODE 4), you might 
want to construct the following circuit. 

This circuit grabs the video output 
before the color information is mixed in 
and produces the sharpest, cleanest text 
and black-and-white graphics that the 
Color Computer is capable of gener­
ating. When viewed on a monochrome 
monitor (green, amber, or black and 
white), the image is better than the im­
ages available from the normal (RF) 
output viewed on color or black-and­
white TVs. It is even superior to the text 
I have seen on a friend's RGB monitor 
driver, which he built for his CoCo. The 
improvement is most noticeable w�en 
viewing 5 1 -column text pages such as 
those produced by Telewriter . 

Keep in mind that this circuit will not 
show colors, even if the output is dis­
played on a color monitor, and that 
multicolor graphics may look disap­
pointing because the circuit assigns only 
one of three gray levels to the eight col­
ors available. Artifact colors-the so­
called extra PMODE 4 colors-appear 
as areas of fine stripes or dots. There is a 
way to modify this circuit to let it pro­
duce eight gray levels corresponding to 
the eight colors in the CoCo repertoire. 
I will describe this circuit in Part 2 of 
this series. 

To use this circuit, you must have a 
monochrome monitor handy. I am typ­
ing this article on my CoCo using this 
driver circuit and my $ 1 70 Amdek 
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At last there is a way to 

produce a clear, sharp 

black-and-white image 

with your Color Computer . 

green-screen monitor. New green­
screen monitors can be had for less than 
$ 100. Paying a premium for ultra high­
resolution monitors is not necessary, as 
the CoCo's signal is of limited resolu­
tion. Any monochrome monitor should 
do just fine. I am told that amber is 
preferable because it is easier on the 
eyes . My circuit will not have any det­
rimental effect on the color RF output 
signal . 

Some folks have made or purchased 
color monitor driver circuits and are 
driving monochrome monitors with 
them. Although you do get a readable 
image, the image is smeared and con­
tains annoying vertical stripes . This is 
the result of the color information 
messing up the black-and-white signal . 
The circuit described here provides a 
crystal-clear, sharp image on a mono­
chrome screen. 

Theory of Operation 

The information for your video 
signal is created in the VDG chip (U7 
MC6847). Pin 28 of this chip is the Y 
(synch + luminance) output, which 
carries the monochrome video signal in 
inverted form. Pins 10 and I I  (theta A 

and theta B) carry the color informa­
tion. These three outputs are integrated 
into a color-composite video signal by 
U1 2, the video mixer Ie. 

This color-composite video signal is 
fed into that metal box with the RCA 
socket on it (U5, the ASTEC modu­
lator). The ASTEC is actually a min­
iature TV station that produces a radio 
(RF) signal . This signal is then recog­
nized by an ordinary color TV, which 
reverses the process to put an image on 
the screen. Thus, a black-and-white 
signal in a normal CoCo gets mixed 
with color data, modulated onto an RF 
carrier, demodulated in the TV set, sep­
arated into color and black-and-white 
data, and at long last put on your very 
low-resolution color TV screen. 

It should not surprise you to learn 
that in this elaborate process a fair 
degree of clarity is lost . The system this 
article describes takes the signal directly 
out of the Y output of the VDG, buffers 
it (to preserve the integrity of the signal 
that contributes to the RF output)" in­
verts and amplifies it, then buffers it 
again before sending it to your choice of 
socket for plugging into a 75-ohm im­
pedance monochrome monitor. 

The scheme I hinted at for achieving 
a gray scale output involves similarly 
(but not identically) buffering the theta 
A and theta B lines and bleeding part of 
those signals into the monochrome out­
put through low-value resistors. 

Construction and Mounting Hints 

You can construct the entire circuit 



·Com puters prod uced after 
a p p r o x i m a t e l y  O c t o b e r  
1 982 requ i re a n  addit ional 
keyboard p l u g  adapter. 
Please add $4.95. 

• Affordable Pri ce-Onl,y $69.95. 
• A must ha ve fo r a l l  se rious c o m p uterists. 
• H ig he st q ual i ty-U .S.  m ade.  
• D i rect re pl ac e ment-same key l ayo ut 
• P rofess ional  appearance a nd operat i o n .  
• Fast , si m p l'e i n stal lat ion . 
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• I n  stock now. 
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M a rk D a t a Pr o d u c t s  
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Fig. I. Monochrome Monitor Driver Schematic 

Photo I. Wiring oj Device to U 12 

Photo 2. Device and RF shield in place. Note notch in shield Jor wiring. 

(Fig . ! )  on a piece of perfboard 1 by 1 Y2 
inches in size. It is then mounted inside 
a small metal box the size and shape of 
the ASTEC using two small machine 
screws. The lid of the ASTEC lifts off 
38 HOT CoCo .luly 1983 

easily to allow you to attach my box 
(be careful positioning the screw 
heads-it's dense in there) and thus 
allows for future adjustment of the 
ASTEC if necessary. More timid souls 

might want to use double-stick adhesive 
tape instead of screws. 

The circuit needs a + 5V, a ground , 
and a VOG Y output to run. Those 
three lines are obtained off the pins of 
the video mixer (U 1 2) as follows (see 
Photo I) :  
• Pin 4 = gnd 
• Pin I I  = + 5 V 
• Pin 9 = VOG Y 

I ran short wires out of my box and 
soldered them to appropriate pins on 
the video-mixer chip. This chip is tough, 
and injuring it would take determined 
abuse in soldering or handling . Be 
aware, however, that it is hard to find a 
vendor who will sell you one of these 
chips. (Tandy National Parts sells them 
for about $4 each .) If you do short out 
some pins on the chip and turn on the 
power, you may blow that chip and 
other more expensive chips. Therefore, 
proceed with care. 

Timid souls may want to solder a 
14-pin socket to a 1 4-pin header, take 
the lines off the header, and plug U 12 
into the socket. I tried this arrangement 
myself. It is more reversible than the 
first procedure, but the chip sticks up 
too high to allow the RF shield to close. 
You would be obligated to make a 
minor modification in the RF shield to 
allow the chip to fit. 

I completed my mod by drilling a 
hole in the back of my CoCo's top lid to 
allow access to the RCA jack I installed . 
The completed project is seen in Photo 
2. I was unable to find a box the right 
size, so I made one by modifying the 
smallest Radio Shack chassis box I 
could find . 

What About Sound? 

Once you switch to some form of 
composite video, you lose the sound 
output. As yet, there is no standardized 
way to combine audio and video signals 
going into monitors. Some monitors 
have a jack for separate sound input, 
but this requires a separate audio signal . 

To get a separate audio signal, tap in­
to pin 3 on the ASTEC RF modulator 
box. Run a piece of audio coax, with the 
shield grounded and the center conduc­
tor connected to pin 3 of the ASTEC, 
into the audio input of your monitor. If  
you don 't have a provision for audio in­
put on your monitor, buy Radio Shack's 
item 11277-1008 .  This is a little speaker 
and amplifier (9V battery powered) all in 
one box for $1 1 .95 . Run the audio signal 
from pin 3 of the ASTEC into the box 
input and . . .  voila! . . .  sound! 

Take Note 

As with all modi fications of the 



CoCo, opening the case will void your 
warranty. Some kind Radio Shack re­
pair people will still repair modified 
computers (though not under warranty) 
as long as the modification clearly is not 
what is causing the problem. Others in­
sist on ripping out the modification be­
fore they do anything. They do have the 
right to refuse to service anything they 
consider to be too messed up. 

I am assuming that you know your 
way around the inside of the Color 
Computer. For information on ques­
tions such as how to open your case and 
where to find the chips in question, I 
\lrge you to refer to the technical 
reference manual Radio Shack sells for 
$ 1 5  (cat . /126-3 1 93) or to articles in this 
and other computer magazines . 

Seven screws hold the case together. 
Once the case is opened, you can find 
the chips discussed in this article under 
the removable metal shield (the RF 
shield). The tech reference manual and 
my schematic should be adequate to 
guide you in constructing and installing 
this circuit . 

New CoCos and TDP lOOs 

Since I wrote this article, Tandy has 
introduced a new board for the Color 
Computer and also uses this board in 
the TDP 100. Apart from changes in 
layout, made primarily in an attempt to 
comply with FCC regulations, Tandy 
made several changes in the video out­
put circuitry. The part numbers of all 
components are different too. 

Although the MC 1 372 chip now lies 
in a new location on the new board, it is 
even easier to find than it was on the old 
board. Tandy's engineers had to solder 
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BETTER THA N HIGHER COST 
PACKAGES RUNNING ON 

"BIGGER" MACHINES 
• Stocks, Options and Commodit,les 

• Dow Jones and Compuserve input 

• Optional unattended fun mode 

PholO 3. Back oj Compuler Showing RCA Sockels 

on a 56K resistor to the chip at the last 
minute, so look for that silly resistor 
soldered right to the pins. It is now 
called U6, not U 12, and the VDG is 
now called U9, not U7. 

The resistor was added when Tandy 
found that the artifact colors wouldn't 
show up in the RF signal due to a too­
weak color burst signal. The resistor 
bleeds a little extra VDG clock signal 
(colorburst) into the output of the video 
mixer, curing this problem. 

An advantage new-board owners will 
immediately see is that their video-mixer 
chip is not covered by an RF shield . 
Thus, you have more freedom to con­
struct a fancy plug-in adapter. When 
you take out the MC 1372 chip, don't 
worry about that resistor soldered to it: 

just leave it there. This circuit will 
work on a new board . If you have trou­
ble that you think is related to circuit 
board changes, I would like ,to hear 
about them. 

I will supply either the bare printed 
circuit board or the board and the 
necessary components . The board alone 
costs $ 10, and the board with com­
ponents costs $ 15 .  You can purchase an 
assembled and tested unit for $35 . 
Please include $ 1  for shipping. Order 
from Cheshire Cat Software, c/o Marty 
Goodman, 1 529 Addison St. ,  Berkeley, 
CA 94703 . •  

Marty Goodman is a physician and 
an active electronics hobbyist. 

GAI N AN U N FAI R ADVANTAG E !  
WITH I NVESTOG RAP H  

O N  YOU R  T'RS-80 CO LO R CO M PUTER " 

IN-DEPTH, TIMELY INVESTMENT 

ANALYSIS WITH LESS WORK 

Gain the advantage of using the power of the 
, Color Com'puter to make more money i n  

t h e  market. The easy-to-use, menu driven 
I NVESTOGRAPH software package provides: 
$ Automatic data entry by the highly rated 

COLORCOM/E. 
$ Screen and hard copy graphs with prices, 

VOlumes, moving averages, cycle compo-
nents, momentum, OBV, security com parl-
sons, channels, and severa'i other exclu-
slve osc i l l ators. 

$ Complete data maintenance utilities. 

I YES! I want an UNFAIR ADVANTAGE. 

Send I NVESTOG RAPH rush at the I NTRODUC· 
I TORY PRICE of U.S. $245.00 (plus 5% in  I Texas). Incl udes f u l l  set of data and program 

I d ,l s k e l l e s  w i t h  c o m p l ete,  easy-to-use I 
documentatiorl, 1 year warranty. 
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I 
I City State I Zip • 
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Signature 
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I 
$ Optional unattended run mode · have dinner I while COCO works for you! liberty H Ili.  joftware I 
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UTILITY 
BY JOHN STEINER 

FILECHECK 

Most programs leave file-name 
, ; processing to the programmer. 

He must ensure that a file is on the disk 
and that a file does not already exist 
when specifying a new one, which could 
wipe out the old file. 

Confused about what files 

are on your disk? This 

subroutine lets the CoCo 

keep track of file names. 
I decided to program the computer to 

do this. My first step was to create ON 
ERROR GOTO routines via a block of 
error-handling codes. But this method 
replaced files with other files without 

warning. The Color Computer disk sys­
tem manual had the answer on p. 62, 

Program Listing J 
10 I RANDOM ACCESS MAILING LIST 
20 I JOHN STEINER JUNE 28 , 1 9 8 2  
3 0  CLEAR 1 0 0 0  
4 0  KB$= "T50 i AB" 
50 REM RANDOM ACCESS DISK FILE 
60 REM INPUT MODULE 
70 INPUT "FILE NAME " i F $ 
80 IF LEN ( F $ ) <l OR LEN ( F $ ) > 8  THEN PRINT " I MPROPER F I L E  SPEC " : GOT 
o 7 0  
90 GOSUB U 0 0  
1 0 0  IF FT>0 THEN PRINT"TH I S FILESPEC I S  ALREADY I N  US E " : PRINT"OO 

YOU WISH TO WRITE OVER THE FILE ( Y/N) ?" : ELS E 1 4 0  
110 FW$=INKEY $ : IF FW $=" "THEN l 1 0  
1 2 0  I FFW$="Y"ORFW$= " y " TH EN 1 4 0  
1 3 0  GOTOH 
1 4 0 OPEN "D" , ' 1 , F $ , 6 7 
150 F IELD ' 1 , 2 0 AS NF $ , 2 0 AS AF $ ,  15 AS CF $ ,  2 AS SF $ ,  10 AS Z F $  
160 CLS 
170 REM GET NAME 
1 8 0  PRINT " ENTER " CHR $ ( 3 4 )  " END"CHR $ ( 3 4 )  " TO QUIT" 
1 90 INPUT " ENTER NAM E " i N $ 
2 0 0  IF N $ = " END" OR N $ = " e n d "  THEN 570 
2 1 0  I F  LEN ( N $ )  > 2 0  THEN PRINT "NAME TOO LONG " : GOT0190 
2 2 0  REM GET ADDRESS 
230 INPUT " ENTER ADDRES S " i A$ 
2 4 0  IF LEN ( A $ )  > 2 0  THEN- PRINT " ADDRESS TOO LONG " : GOTO 23 0 
2 5 0  REM GET CITY 
260 INPUT" ENTER CITY " i C $ 
270 IF LEN ( C $ )  >15 THEN PRINT " C I TY NAME IS TOO LONG " : GOTO 2 6 0  
280 REM GET STATE 
290 INPUT " ENTER STATE CODE " i S $ 
3 0 0  IF LEN ( S $ ) < > 2  THEN PRINT " ENTER AS ONLY 2 DIGIT CODE " : GOTO 2 
90 
310 REM GET ZIP CODE 

Lisling continued 

40 HOT COCO July 1<)83 

the command DSKI$. 
You can set DSKI$ to read any track 

or sector on the disk, including ,the di­
rectory files on track 17, sector 3 .  The 
manual includes a simple program that 
reads the directory and prints any file 
name with the extension IDA T. 

I modified that program to include a 
subroutine that will read the directory 
and set a flag when a given file is found. 
The flag notifies you if the file you wish 
to read is not on the disk, or it notifies 
you that the file you are writing already 
exists, giving you the option to change 
the file name before it's too late. 

The syntax of the statement is as 
follows: 

DSKI$ dn, t. s, str l .  str2 

The order of variables expressed are 
drive number, track, sector, string I ,  
and string 2 .  DSKI$ returns two 
1 28-byte strings that are placed in the 
variables for strings 1 and 2. By step­
ping through track and sector numbers 
in FOR . . .  NEXT loops, you can read 
anything on the disk. There is also a 
DSKO$ command that writes two 

System Requirements 
16K RAM 

Extended Color Basic 
Radio Shack Disk ControUer 

1 Disk Drive 



1 28-byte strings to the disk. 
Llstillg continued 

3 2 0  INPUT"£NTER Z I P  CODE " ; Z $  

Experiment carefully with that com­
mand, however, since information writ­
ten on the disk in this manner is not 
recorded in the directory. If you write 
incorrect information to track 17,  you 
can destroy the allocation table or disk 
directory, making further access to the 
disk difficult or impossible. 

3 3 0  IF LEN ( Z $ ) < > 5  AND L eN ( Z $ ) < > 1 0  THEN PRINT ' ENTER 5 OR 10 D I G I  
T CODE " : GOTO 3 2 0  

The subroutine that reads the disk 
directory starts at line 1000 in both pro­
grams. The disk directory is located at 
track 17,  sectors 3 to 1 1 .  I used a simple 
loop ,to increment the sector, while IN­
STR does a string-compare looking for 
,your file name (lines 1050 and 1070). 

INSTR is a powerful string function 
that compares the two strings specified 
in the argument. In the subroutine, F$ is 
the file name you are looking for, and 
X$ and Y$ contain directory informa­
tion from DSKI$. INSTR returns a 
number to variable F in our routine. 
This number indicates the position of 
the target string within the string being 
searched. If it is not found, INSTR re­
turns a zero. 

Line 1080 checks through the loop 
and sets flag IT if a directory listing is 
found. After searching through the file, 
line 1 100 tells you if IT is still zero . The 
routine is fast and accurate, but you 

3 4 0  REM PRINT LAB E L  
3 5 0  C L S  
3 6 0  PRINT@6 4 , " YOU ENTERED : "  
3 7 0  PRINT N $  
3 8 0 PRINT A $  
3 9 0  PR INT C $  
4 0 9  PRINT S $  
4 l frJ  PRINT Z $ 
4 2 9  INPUT " AR E  THE R E  ANY CORRECTIONS <Y!N > " ; CO $  
4 3 0  I F  CO$ = " Y "  O R  CO $= "y " THEN 1 6 9  
4 4 9  I F  CO$ = " N "  OR CO $ = " n "  GOSUB 4 7 9  
4 5 9  GOTO 1 6 9  
4 6 9  REM SAVE F IL E  
4 7 9  CLS 
4 8 0  1 = 1+1 
499 PRINT@ 2 2 4 , "WRI T ING F IL E "  
5 9 9  L S E T  NF$=N$ 
519 LSET AF $=A$ 
529 LSET CF $ = C $  
5 3 9  L S E T  S F S = S $  
5 4 9  L S E T  Z F $ = Z $  
5 5 9  PUT f l , I  
5 6 9  RETURN 
5 7 9  CLOSE n 
5 8 0  END 
1 0 9 9  REM SUBROUTINE TO F IND F I L E  ON D I R ECTORY 
1 9 lfrJ FT=9 
1 9 2 9  PRINT : PRINT"ON E  MOMENT PLEAS E " : PLAY KB$ 
1 9 3 0  FORX=3TOll 
1 9 4 9  DS K I $  9 , 17 , X , Y $ , Z $  
1 9 5 9  F = INSTR ( Z $ , F $ )  
1 9 6 9  I F  F > 9  THEN FT=FT+l 
1 0 7 9  F= INSTR ( Y $ , F $ )  
1 0 8 9  I F  F > 9THEN FT=FT+l 
l frJ 9 9  NEXT 
1 1 9 9  I F FT=9THEN PR I NT F $ ; · IS NOT I N  THE D I R ECTORY" 
1 1 1 9  F = 9 : Y $= · " : Z $ = · " : RETURN 

COLORSPEAKTM 
COLOR COMPUTER VOICE SYNTHESIZER 

NEW ! 
HARDWARE FEATURES 

• A COMPLETE PHONEME BASED VOICE SYNTHESIZER IN A CARTRIDGE STYLE PAK 

• COLORSPEAK HAS ITS PROGRAM 1N ROM , SO ITS INSTANTLY THERE ON TURN ON ! 

• COLORSPEAK HAS ITS OWN 2 K  RAM. IT REQUI RES NO MEMORY! 

• USES THE VOTRAxtm scrn PHONEME SYNTHESIZ ER CH IP 

• WORKS IN ALL COLOR COM PUTER S. ANY MEMORY StZE,  EITHER BASIC ! 

SOFTWARE FEATURES 
• T E XT lO SPE ECH MODE: CONVERTS PLAIN E NGLISH TEXT 10 SPEECH ! 

• I N FLECTION MODE: ADDS VOICE tNFLECTION TO T E XT TO: SPEECH MODE 

• PHONEME MODE:ALLOWS PROGRAMMING THE SC01 DIRECTLY IN PHONEMES 
• SPEL�ING MOOE: SPELLS TEXT AND PRONOUNCES MOST PUNCT UATION 

USER FR I ENDLY !COLORSPEAK IS THE EASY TO USE VOICE SYNTHESIZER W IT'H 
ALL FEATURES EASILY ACCESSIBLE FROM BASIC. SIMPLY PUT THE WORD OR PHRASE 
10 SPEAK IN A STRING NAMED TA LKS.THEN CALL THE USR ROUTI N E  TO SPEAK THE 

TEXT! ALL OF BASICS STRING MANIPULATIONS ARE A PPLICABLE.COLORSPEAK COMES 
WITH: A DETA I LED USER MANUAL AND PHONEME DICTIONARY. PRICE S 169 

[lJl1D�mn.[I.EE �£OOlE 
PO BOX 25427 CHICAGO IL 10625 USER MANUAL S4 

.... 140 
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must specify the file name correctly. 
As written, the program allows for 

no specified extensions. This was delib­
erate, as I usually let Basic use the 
standard extensions of BIN, BAs, and 
OAT. Using this method saves me the 
hassle of modifying my file name string 
to check for extensions, and keeps me 
from specifying a text file name that is 
the same as a program file name. 

The two program listings comprise a 
simple random-access mailing-list utili­
ty. The routines work well, and need 
only a simple file-edit program to make 
them complete . 

Program Listing 1 creates a list by 
prompting for the name, address, city, 
state, and zip code. The code that inter­
faces with the subroutine is located in 
lines 70-130. Line 70 gets the file name, 
and line 80 checks it for correct length. 
If the length is less than eight char­
acters, it is padded to eight characters 
with spaces. This is done so that a 

1 9  • RANDOM ACCESS L I ST PRINTER 
2 9  • JOHN STEINER JUNE 2 8 , 1 9 8 2  
3 0  CLEAR 1 0 0 0  
4 9  K B $ = " T 5 0 ; AB "  

string-compare will check all eight 
characters. 

If no spaces were added, flag FT is set 
if a file called FILESPEC is found when 
you specify the file called FILE. A 
GOSUB 1000 executes the subroutine, 
and if the file name is found, upon re­
turn, line 1 10 is true. At that point, the 
program notifies you of the duplicate 
file name and gives you the chance to 
change your file name. 

The file is opened and names can be 
entered into the records. Each record is 
written directly to the disk as soon as the 
data is verified. This means that the file 
is open at all times during program ex­
ecution. 

Typing END closes the file, and ends 
the program. Be sure to always exit the 
program in this manner; merely punch­
ing the break key will not close the file. 

The file-print routine in Program 
Listing 2 prints your mailing list. A file 
name is specified at line 1 10. If  you 

50 PRINT'TH I S  PROGRAM READS RANDOM ACCESS F I LES AND PRINTS A MA l 
LING LIST" 
6 9  PRINT' YOU MAY PRINT THE LIST TO SCREEN �R PR INTER' 
70 PRINT' ENTER P FOR PRINTER , OR PRESS ANY KEY' 
8 0  P $ = I NKEY $ : I FP $ = ' " THEN89 
90 I F  P $ = " P ·  OR P $ = " p '  THEN PR=-2 ELSE PR=9 
109 I F  PR THEN PRINT"BE SURE TO TURN PRINTER ON ' : PLAY KB$ : FOR 1= 
1 TO 1 0 9 9 : NEXT 
110 REM INPUT MODULE 
120 INPUT " F I L E  NAME ' ; F $ 
1 3 9  I F  F � = " D I R '  THEN 1 : GOT0 1 2 9  
1 4 0  I F  LEN ( F $ ) < l  O R  LEN ( F $ » B THEN PRINT ' I MPROPER F I LE S P EC ' : GO 
TO 1 2 0  
1 5 9  I F  L EN ( F $ ) < B  THEN F $ = F $ + "  " : GOTO 1 5 0  
1 6 9  GOSUB 1 0 0 9  
1 7 0  I F  FT=9 THEN PRINT" F I LESPEC DOES NOT EX I ST " : PRINT'ON TH I S  D I  
SK ' : PRINT" PLEASE REENTER " : GOTO 1 2 0  
1 8 0  OPEN " D ' , l l , F $ , 6 7  
1 90 F I ELD 1 1 , 2 0 AS NF $ , 2 9 AS AF$', 1 5  AS CF $ ,  2 A S  SF $ ,  1 0  AS Z F $  
2 0 9  CLS 
2 1 9  R=R+l 
220 GET U , R  
23 � PRINT @ 2 2 4 , ' RECORD " R ' : "  
2 4 0  PRINT I PR , N F $  
2 5 9  PRINT I PR ,  AF $ 
260 PRINT ' P R , C F $ ; '  ' ; S F $ ; "  ' ; Z F $  
27 0 PRINT'PR , " " : PR I NT # PR , " "  
2 8 9  I F  PR=0 THEN GOSUB 3 3 9  
2 9 0  I F  LOF ( l )  < >  R THEN 2 1 0  
3 0 9  CLOSE U 
3 1 0  PRINT ' END OF F I L E "  
3 2 9  END 
3 3 9  PRINT@ 4 4 B , " PRESS ANY K EY TO CONTINUE • • •  • 
3 4 9  A$=INKEY$ : I F  A $= " "  THEN 3 4 9 
3 5 9 RETURN 
1 9 0 9  REM SUBROU TINE TO F IND F I L E  ON D I R ECTORY 
1 0 1 9  FT=0 
1 0 2 9  PRINT: PRINT ' ON E  MOMENT PLEAS E " : PLAY KB$ 
1 0 3 0  FORX=3 TOl l  
1 0 4 0  DSK I $  0 , 17 , X , Y $ , Z $  
1 0 5 0  F = I NSTR ( Z $ , F $ )  
1 0 6 0  I F  F > 0  THEN FT=FT+l 
1 0 7 0  F = INSTR ( Y $ , F $ )  
1 0 B 0  I F  F >0TH EN FT=FT+l 
1 0 9 9  NEXT 
1 1 9 0  I FFT=0THEN P R I NT F $ ; '  IS NOT I N  THE D I R ECTORY' 
1 1 1 0  F=0 : Y $= " ' : Z $ = " : RETURN 

Program Lisling 2 
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enter DIR at this time, you will get the 
directory, and be able to enter a file 
name again. Line 140 checks for proper 
file-name length, and 1 50 pads the file 
name with spaces . After returning from 
the subroutine, an FT check is done in 
line 170. 

A message tells you i f  the subroutine 
did not find the file specified, and you 
can return to line 1 20 to reenter the file 
name. Since the file does exist, it is 
opened, fielded, and printed . 

The print statements in lines 240-270 
use the variable PR in a PRINTII state­
ment. If PR is - 2, the list prints out. If 
PR is 0, the list prints on the screen. 
Lines 70 and 80 set PRo This saves dup­
licating print statements for screen and 
printer. 

You can search and specify file 
names using the extension. Some string 
manipulation is necessary. The direc­
tory sectors list files in the following 
manner : 

FILE! BASFlLE2 BASTHIRDFILBIN 

FILEFOURDAT 

The file names are listed end to end 
with extensions added . Names with 
fewer than eight characters are padded 
with spaces before the extension is add­
ed. As a result, you cannot use the nor­
mal convention of FILENAME/OA T. 
or FILENAME .  OAT because the 
string-compare would always be false 
since the period and slash are not in­
cluded in the directory. Overcome this 
by using two input statements, such as: 

INPUT "FILENAME";A$ 

INPUT "EXTENSION";B$ 

F$ = A$ + B$ 

Nter checldng for the file name, you 
must reconstruct it with an extension 
limiter: 

F$ = A$ + "/" + B$ 

Then you can open the file, and 
continue. 

The subroutine is easy to use in any 
of your programs. Enter the routine at 
line 1000; renumber it so it is well above 
your highest line numbers, and CSA VE 
it in ASCII format . You can then easily 
merge it with any of your file programs 
using the Color Computer's MERGE 
command. 

If you have any problems or ques­
tions , send me a sel f-addressed , 
stamped envelope . •  

John Steiner can be reached at 508 
4th A ve. N. W., Riverside, ND 58078. 



TH E M I C R O  CO M PUTE R B U S I N ESS 
WI LL G R OW FRO M  $1  0 TO $ 1 00 B I LU O N  

I N  TH 'E N EXT E I G HT YEARS!  
AR E YOU R EADY TO CASH I N? 

The micro computer business is predicted to grow from its present $ t O  billion to $100 bill ion before 1 9901 Imagine the 
possibil ilies this opens for you I No matter where you live, if  you're starting up or presenlly in business, no other Industry

\ 
offers 

you more opportunities I "-
Now, f inally, all lhe inside information you need to secure a prosperous future in this dynamic industry is available in 

one place - THE COMPUTER ENTREPRENEUR MANUAL! - An fmmense information source, compiled by our Inquisitive research 
team, aided by a panel of experts and business people from all a reas .of the computer Industry! 

We present the inside story of more than 1 00 lucrative computer businesses you can enter, where you'lI  f ind the real 
opportunities for the eighties: from one man operations like Programming Author, Word Processing Center or Consulting, to 
Systems House, Service Bureau, Computer Store etc! Many at little or no investment! All the invaluable facts and figures: 
How to start, Capital needs, Profit estimates and Margins, How to Sell and Market, How missing technical or business 
experience need not stand I n  your way, Source of Suppliers, etcl Details that could take years to find out on your ownl 

We'l l  show you Ins ide tricks, like how to never again pay reta il  for computer products and consumer electronics.  even for 
one Item - right now, whi le you're starting your businessl How to get ,free merchandise and trade show I nvitation s ,  etc, This alone 
will more than pay for the manua l !  You'l l  read actual case histories of other computer entrepreneurs, so you can learn from their 
m istakes, and profit from their success stories! Where you ' ll be one year from now depends on yo u r  actions today! Let us 
show you how to take the first crucial steps! 

Order now and take advantage of our l imited Introduction speCial, THE COMPUTER ENTREPRENEUR MANUAL, and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER ( so you're always up-to-date with the 
industry ) , both for only $29.951 You must be convinced on how easy you can strike It rich in the micro computer business - or YOL 
may return the manual for a full refund within thirty daysl USE OUR TOLL FREE NUMBER TO ORDER I 

EVERYTH I N G  YO U N EE D  TO K N OW 
TO S U C C E E D  I N  TH E COM PUTER  B U S I N ESS  

I S  ALL  IN  TH I S  M A N U AL! 
T H E  COMPUTER ENTREPRENEUR MANUAL has I h e  answers 1 0  a l l  your que.tlon. aboul 

aelectlng, starting and aucceafully running a co",puler business! There has never been such a 
comprehen.'ve collection of know·how and Information aboul Ihis business In one place! Ali lhe 
facIa you need 10 ptan and acheive your goals in easy·lo-follow, slep·by-.lep Inslruclions! 

These are some of Ihe 1 00-plua bualne.aea covered in PART ONE of Ihe manual. wllh Ihe 
facls on How 10 alart and run. Slart-up Coal ( Even how 10 operale on a .hoesl rlng ), Whal proflls 
10 expecl, Wholesale prlcea, Mark-upa, Suppliers, fulure outlook, ca.e h l.lorles for each. elc: 

Syslems House, Software Aulhor I who 10 sell 10 and who 10 avoId ).  Service Bureau, Soft­
ware Publisher I How 10 find programs Ihal sel l .  Word Proceaalng Service. Con.ulting and Con-l_-�---...JL.--... _-_- aUltanl Broker I use your skills or Ihose of olhers. make $ 1 50 · $ 1 000 a d.y!), The incredible 
Games Business, Computer Store ( Franchises: Pro and Contra. or a low Inventory store In your 
home! ),  OEM, Hardware Mfg, Dala base and Telelexl Service ( big prospecl.! ). U.ed Com­
pulera, Repairs. Renl-A-Compuler, Promole Fesls and Trade Shows, Turnkey Syslem., 

Bartering, Mail Order, Compile and renl mailing lIals, Specialized Dala Headhunting and Temp Help Service, Tech Writer Shop, Cu.lom Engineering. The 
h i ghly profitable Seminara and Training Buainess , and many more! 

Many new Ideaa and ground lIoor opportunities! !nlervlewa and success sloriea on companies of all aizes! Privy Info on Ihe prolils made: How some 
computer store operalors net $ 1 00 - $250,OOO! LI"'e known au"ilS Ihal made Iheir owners millionaires. one of Ihese low-key companies, making Simple boards. 
wenl from nil  to $20,000,000 and 1 00 employeea in four years! Programmers Ihal make $300.000. Thousanda of micro m i llionaire. In Ihe making. elc ' 

Whalever your goal is . Sil icon Valley Tycoon, or IUSI a bualnesa at home - we guarantee you'li find a bualnesa 10 .uit you - or your money back! 

PART TWO 01 the manual is loaded wllh Ihe know-how and "streetlfghtlng" savvy you need. bolh as a novice or  business vel.ran. 10 gel Slarled. 10 slay 
and 10 prosper In the mIcro computer business' A goldmlne of Information in clear and easy-fa-use instruCllOns: How 10 prepare your Business Plan. Outside 
financing, The mistakes you must avoid, How 10 hire and manage employeea, Incorporallon ( when, and how 10 do it  cheap ly ) , Surviving bad tim •• , Record 
Keeping, how 10 eallmate your market before you atart. Use multiple locatlona 10 maxim ize profits, how 10 promole and slay sleps ahead of the competl­
lion! How 10 gel free advertising, free merchandlae, free advice, Power negollallng with suppliers 10 double your profit marglna, elc! Even how 10 k.ep a 
present job whll. starting a busineaa part time! 

Don't mlaa this opportunity 10 be part 01 Ihls greal Induslry - Ihe nexl aucceaa alory could be your own! Order Ihe manual loday! Part one and two. 
bound in a deluxe ring binder. where you can also collecl our newaletter ( free for alx monlhs with Ihe manual - a $32.50 value! ) - a l l  for only $29.95! 

TH E COMPUTER ENTREPRENEUR N EWSLETTER -
ALL THE LATEST I NS IDE  BUS INESS N EWSI 

NOWI SIX MONTHS FREE WITH YOUR MAN UALI 
You're always attuned to Ihe industry. and your 

manual kept up-to-date, wllh our new.,.tt.r! Each issue has 
Ihe laleal bualneas news, Idea., new supplier., our In­
dispen.,bl. "watchdog" column on profits, dlacounts 
( don', m iss mfg 's promos. like recently, when top VIdeo moni­
lor sold al $80 . Ihat's hall wholesale. one third of the relall 
prlc.' ),  the competition, the big deal., elc! F.ature storoea 
w ith start-up into and case h Istories on new micro busi-
n ..... ! 

You'll  get Invitations 10 trade shows and conventions, 
Ihe u.age of our advl.ory service and our discount buying 
s.rvlc. for your purchases I 

You'll find many items In our newsletter that will save 
the coat of your manual many timea over! 

© 1 982, THE COMPUTER ENTREPRENEUR 

II 
CALL TOLL FREE! 

CHARGE IT! 
Credit Card Orders 

( MC, V I SA only ) 

accepted 24 hours/day 

1 -800-227 -3800 
Ask for extension 1135 

In California call 

1 -800-792 -0990 

Order by phone (Credit cards only), or u.e Ihe coupon: 

.... 549 
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Mall ia THE COMPUTER ENTREPRENEUR PUBLISHING CO, 
PO BOX 456, Gr.nd C.ntral Slatlon, New York, N.Y, 10163 

Please send me T H E  COMPUTER ENTREPRENEUR 
MANUAL, and Ihe six month free subscription 10 
THE COMPUTER ENTREPRENEUR REPORTfNEWSLETIER, 
All for only $29.95. plus $3 for poslage/handling ( NY r •• I­
dents: add $ 2 . 64 for sales lax ) I I  I deCIde nOI 10 keep Ihe 
manual .  I may return it within 30 days for a full r.fund, 

NAM E :  

ADDRESS:  

CITY,  STATE,  ZIP:  

o Che.ck or M.O. enclosed Charge to 0 VISA 0 MC 

C A R D #  

E x p .  Date: 

SIGNATU R E :  

HOT CoCo July 1983 43 



HARDWARE 

BY RICHARD ESPOSITO 

& RAYMOND W. ROWE 

64K MODIFICATION 

The 32K Color Computer has al­
ways compared favorably to the 

Apple II, at least in terms of price, its 
6809 microprocessor, and its use of Ex­
tended Color Basic. In the past, how­
ever, the Apple II had the edge in RAM 
size and software availability. 

Now all that has changed. With the 
64K modification described in this arti­
cle and the availability of the FLEX 
operating system, which allows a pleth­
ora of software to run on the CoCo, the 
Color Computer has outdistanced the 
Apple II. 

When you add the larger high-resolu­
tion display options now available for 
the CoCo, you have an even more im­
pressive machine. 

Identifying Your Board 

To find out which board your com­
puter has, look at the lower right side of 
the board, where there is a series of 
numbers followed by a letter. This letter 
indicates which board you have. 

If you have a D board, the list of 
parts needed for the 64K modification is 
surprisingly short. (See Table 1 .) If you 
have experience working with printed 
circuit (PC) boards, this modification 
will cost less than $100-and even less if 
you already have the 1 . 1  ROM. 

If you have an E board, all you need 
is some wire. If your board has no letter 
following the number, it is an F board. 
Computers that have F boards do not 

You can bring your Color 

Computer up to its full 

potential by adding mem­

ory chips yourself. 

have a black border surrounding the 
keyboard. All TDP-l00s use the F 
board. 

If you have an F board, your job is 
easy. If you have a 32K F, all you need 
is the software to get 64K. If you have 
16K F, remove capacitors C58, C60, 
C62, C64, C66, C68, C70, and cn. Re­
place your 16K chips with 4164s and set 
the jumpers to the 64K position. You 
must add one jumper to the board, but 
the position requiring the jumper is 
clearly marked 64K. 

Converting D Boards 

The first step in this 64K modifica­
tion is to upgrade all older D boards to 
E status. Unplug the machine, turn it 
upside down, and loosen the five screws 
holding the case together. The fifth 
screw is under the black warranty label. 
Place a piece of masking tape over each 
hole with the screw still in it so it will not 
fall out. 

With the computer rightside up, re­
move the top cover. Unplug the key­
board and put it aside. After clipping 
the two plastic cable ties, remove the 

• 1 . 1 Color Basic ROM (RS #AXX3052)-I paid $36.30 at my local Radio Shack store. To 
find out if your computer already has this part, type EXEC 41 1 7 5 .  If your computer displays 
Color Basic 1 . 1 ,  you have it . If it displays Color Basic 1 .0, you do not. 
• eight 64K dynamic RAMs (I used NEC 4 1 64s) 
• one 33-ohm, 1 I4-watt, iO-percent resistor 
• a 1 2-inch length of 30-gauge wire-wrap wire 
• a 6-inch length of insulated A WG 26· or 28-gauge wire 
• a small piece of spaghetti insulation or electrical tape 

Table 1. Parts List for the 64K Modification 

44 HOT CoCo July 1983 

metal shield covering the section of the 
board that contains the central process­
ing unit (MC6809), synchronous ad­
dress multiplexor (MC6883 SAM), two 
peripheral interface adapters (MC682 1 
P I A s ) ,  video display generator 
(MC6847 VDG), and memory. 

Disconnect the power supply from 
the PC board. It has five plug-in leads. 
Remove the 10 #6 Y2-inch Phillips-head 
screws that hold the PC board. After 
you remove the screws, pop the 16 met­
al fasteners that protrude through the 
board . 

At this point, with the board re­
moved from the base, perform the 
following steps : 

1 .  Remove the eight dynamic RAM 
chips_ They are labeled U20-U27 on the 
board. The RAM chips are 4027s if you 
have a 4K machine or 41 1 6s if you have 
a 16K machine. If you performed my 
piggyback modification (80 Micro, 
March 1982, p. 126), also remove the 
wire from pin 35 of the SAM chip. 

2. Remove ti:le 6883 SAM chip U 10 with 
care. This chip is highly susceptible to 
static discharge. 
3 .  Turn the PC board over so that you 
are looking at the foil side. Refer to Fig. 
1 and cut the following lands: 
• the - 5 volt land at "A" 
• the + 5 volt land at "B" 
• the + 12 volt land at "C." 
Make these cuts cleanly and about 
1I1 6-inch wide. Use a high-quality cut­
ting tool, such as an Exacto knife with a 
#1 1 blade . 
4. Remove a portion of the green film at 
point D to expose the lands for soldering. 

System Requirements 

I 16K RAM 
Color Basic 



- C O M P U T E R S H AC K - I 

COLOR  GRAPHIICS EDITO R by Soft Sector 

Color G raphics Editor (CGE) is a mac h i ne lang uage p rog ram t hat 

any person who does any programming on the COCO must have. i t  
is  a t re m e n dous t i me saver. I t  makes dOing g raphics fun.  CGE is  
designed to make wri t i ng h igh reso lut ion g raphics prog rams for  t he 
COCO much easier and fast er. It a l l ows you to c reate on t he screen 
high reso l u t ion gra p hics, such as game characters. Then you can 
copy t he n u m bers t hat generate t h e  characters into the data area of 

yo ur  program. If yo u have a disk system, CGE al lows you to save the 

n u mbers di rectly to a f i l e  i n  the form of  F D B  stat ements or in a basic 
data stateme nt. The F D B  statements can be load ed d i rectly into an 
editor/asse m b l e r. It comes on Cassette but loads to disk easi ly. 

Only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 9.95 

INVOICE  SYSTEM 
New program that keeps a f i le  of yo u r  c ustomers. Then you can print 

a new i n voice with each p u rchase. P r i n ts on N EBS forms or  wi l l  print 
its own form o n  pla in paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $39.95 

BI LLI NG SYST'EM 
MOD. I O �  I I I , 4 8 k  D ISK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $39.00 
A bi l l ing system wr i t ten by a busi.nessman for his own use . .It is 
s imp le, fast and easy to use. Has a sc reen editor for quick error 

correc t ion. Pri nts  out  invoices, then wi l l  send a monthly bi l 'l  to each 

customer. I t  w i l l  add i nte rest or carrying cha rges. T h i s  i s  not a 
complicated accou nts receivable it is a s i m p l e  b u t  effective way to 

keep track of who owe's you money . For t h e  company the doesn't 

do alot of c redit  business. 

TELEWRITER - 64 
Best word processor for the Color Compu ter. 

Tape . . . . . . . . . . . . . . . . . . . . . .  $49.95 D isk . . . . . . . . . . . . . . . . . . . . . .  $59.95 

D'RAGONQUEST 
A new text adve nture by C harles Forsythe. You m ust rescue the 
princess from the Smaaegor Monarch of D ragonfolk. Al l  Machine 

lang uage. Fast, Exciting and only . . . . . . . . . . . . . . . . . . . .  $15.95 

MADNESS 'AND THE M INOTAUR 
A classic adventure game ut i l izing two word commands. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  $ 19.95 

IBUGOUT 
A compact but very powerful monitor for the 6809 microprocessor. 

Only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $19.95 

MISADVENTURE SERI,ES 
MAOAM ROSA'S MASSAGE PARLOR 
Tape . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 5.00 
WET T-SHIRT CONTESt 
Tape . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 5.00 

.. See List of Advertisers on page 138 

C O M' P UTE R S HAC K' S  
B O O K STO R E  

ASSEMBLY LANGUAGE GRAPHICS FOR THE 
TRS-80 COLOR COMPUTER 
By Don I n man $1 4.95 
Written specifically for the TRS-80 Color Computer, th is book I uses sound and graphics to show how 6809 asse mbly lan­

guage can be used to perform tasks that would be d ifficult or 
impossible with BASIC. Al l  of the explanations are ha nds-on, so 
that the manual can serve as a tutorial. I ncluded are video 
screen d isplays which explain each step of the process of 
creating graph ics. 288 pages. 

PROGRA'MMING THE 6809 
By Rodney Zaks & Wil l iam Labiak $1 4.95 
This book explains how to program the 6809 i n  assembly 
language, covering all aspects progressively and systematic­
a l ly. Beg inning with the basics of programm ing, Progra m ming 

the 6809 goes on to explain registers and buses, subroutines, 
the 6809 instruction set, addressing modes, 110 techniques and 
devices, and finally, data structures. With th is knowledge you 
wi l l  be able to give your 6809 processor 1 6-bi t  performance 
with 8-bit economy. No prior programming knowlede is required. 

, TRS-80 COLOR PROGRAMS 
I by Tom Rugg and Phil  Feldman . $1 9.95 

H e re are 37 f u l ly documented prog rams ready to type into your 
color computer. These programs promise to be educational, 

practical. and in a lmost all cases, fun. 332 pages. 

TRS-80 COLOR COMPUTER GRAPHICS 
by Don Iinman $1 4.95 
Explore the creative and imaginative blending of computers 
and color using Color Computer G raphics. This book will enable 

you to explore al l  the graphics capabilities of Extended Basic. 

you will learn how to create interest ing graphics to enhance you 
own computer programs. The book also provides application 

programs and useful subroutines. 303 pages 

COLOR COM PUTER SONGBOO'K 
by Ron Clark $7.95 I 
40 of t he world's besl known songs, scored for easy playing on 
the TRS-80 Color Computer, including many favorite popular, 

classical, folk and seasonal musical selections. Some of which 

include Dixie, M i n uet, Greensleeves, J ingle Be'IIs, Yellow Rose 
�f Texas, etc. 96 pages 
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Use a 6O-watt or less soldering iron and 
preferably a small-diameter 60 or 40 
rosin <ore solder for all solder connec­
tions. Solder a small wire jumper at 
point D. We used approximately 1 14 
inch of wire from the lead of a I /4·watt 
resistor. Any solid conductor wire of 
about the same diameter would suffice. 
This connects the + 5 volts to the old 
+ I2-volt line, which will provide the 

64K RAM chips with + 5 volts to their 
pins 8.  
5 .  Turn the PC board to the component 
side. Locate capacitors C48, C70, C45, 
C67, C35, C64, C6I ,  and C3 1 .  Using a 
soldering iron, carefully remove these 
capacitors. 
6. On the component side of the PC 
board, locate the area above capacitor 
C75 to the right of pin 26 on the 
MC6883 SAM socket and below the 
screw hole. After you find this area, 
hold the PC board up to a light and 
mark a dot in the center, being careful 
not to mark over a land . Drill a small 
hole just large enough to pass an insu­
lated wire size A WG 26 or A WG 28. 
7. Prepare the 33-Qhm resistor in the 
following manner: 
• Cut one lead to 3/8 inch and solder 

about 6 inches of insulated wire to it . 
Cover the solder joint with spaghetti in­
sulation or electrical tape. 
• Bend the other lead at a 9O-degree 

angle and put it into the hole previously 
occupied by capacitor C48. This is the 
hole closest to the bottom edge of the 
board. 
• Solder the resistor in place. 
• Route the insulated wire through the 
previously drilled hole to the foil side of 
the PC board. Route this wire to the 
land that connects to pin 35 of the 
MC6883 SAM socket . 
• Cut the wire to length and remove ap­

proximately 1/8 inch of insulation from 

AFTER MOOIFICATION 

... 

Fig. I. Foil Side of PC Board 
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the end . 
• Very carefully solder the stripped­

wire end to the land of MC6883 pin 35. 
This now connects pins 9 of the 4I64s to 
address line A 7 .  
8 .  Check all connections, cuts, and 
other work to ensure that no solder 
bridges or metal fragments remain to 
short the lands. 

9. On the top of the board , remove the 4 
or 16K jumper that lies between the two 
MC682I PIAs U4 and U8. 

10. Wire-wrap a length of 30-gauge wire 
to the center post and connect the other 
end of the wire to pin 17 of PIA U8. 

I I . Remove the 1 .0 ROM Oabeled 
SCM9I 264, Tandy Corp. 80) and re­
place it with a new 1 . 1  ROM i f  needed. 

12. If it is not already set, place the 
other 4 or 1 6K jumper into the 1 6K 
position . 

1 3 .  Install the new 64K RAM chips and 
replace the SAM chip. Be sure to line up 
the notches in the sockets with the 
notches on the chips. 

With this, the conversion to an E 
board is complete. 

Installing E Boards 

If you already have an E board with 
32K, start with the next paragraph . If 
you have an E board with 4K or 16K, 
replace the RAMs with 4I64s, then set 
all six jumpers for the 32K position. 
One jumper is to the right of UIO (the 
6883 SAM chip), three are located just 
above the keyboard connector, and two 
are on either side of the 6821 PIA. 

Remove capacitors C48, C70, C45, 
C67, C35, C64, C6I , and C3 1 .  If it is 
not already there, add a jumper con­
necting the LOW and the unmarked 
center pins to the left of U8 (a 682 1 
PIA). You do not use the other pin 
marked HIGH. If two unconnected 
pins to the right of U 10 (the 6883 SAM 
chip) are labeled R83 , solder in place a 
33-Qhm, I I4-watt ,  IO-percent resistor 
connecting the two pins. You now have 
what Radio Shack calls a 32K machine. 
For 64K machines, follow the instruc­
tions below. 

Follow these steps to disable the 
ROMs during a write cycle. RAM will 
occupy the entire address space from 
$COOO to $FDFF. This will not affect 
the interrupt vectors because they reside 
in the protected area from $FFOO to 
$FFFF. 

I. On the component side of the board, 
, locate and remove the two ICs labeled 

U-1 1 and U-29. They should be a 
74LS I 38 and a 74LS02. 

2. To prepare the chips, carefully bend 

pins 4, 5, and 6 of the 74LS02 straight 
up. (Refer to Fig. 2.) Then bend pin 5 of 
the 74LS I38 straight up. Solder a short 
piece of 30-gauge wire to pin 8 on the 
74LS02. Solder this at the point where 
the pin enters the chip, because you 
must plug this pin back into the socket . 

BEND THESE 
74L 502 

PINS -��---'I 
STRAIGHT UP 

Fig. 2. 74LS02 Chip 

Solder the other end of the wire to pin 
6 of the same chip. At this point, replace 
the chips in their sockets. Solder a piece 
of 30-gauge wire from pin 5 of the 
74LS I 38 to pin 4 of the 74LS02. Now 
locate TP I and cut a length of 30-gauge 
wire to connect pin 5 of the 74LS02 to 
TP I .  Solder one end of the wire to pin 5 
and wire-wrap the other end to TP I .  

Recheck your wiring and look for 
any shorts, especially between - the 
74LS02 and the shield. Then reassemble 
your machine. 

This completes the hardware modifi­
cations. Turn on your computer and 
wait for the cursor and OK to come up. 
Then type PRINT MEM and hit enter. 
At this time, your computer should re­
spond like a 32K machine. 

64K Expansion 

How do you get 64K? The Assembly­
language Program Listing I will do the 
trick. The DNLDB loop copies Basic, 
Extended Basic, and your DOS into the 
lower 32K of RAM . It POKEs location 
$FFDF to program the SAM for memo-

ORCC IISlO INHIBIT INTERRUPTS 

LOX IISIIOOO 
LOY 11$200> 

ONLOB LOA X +  

STA y +  

CMPY IISIIOOO 
BCS ONLOB 

STA FFOf 

LOX IIS2OO) 
UPLOB LOA X +  

STA Y +  

CMPX IISIIOOO 
BCS UPLOB 

ANDC IISM ENABLE INTERRUPTS 

RTS 

Program Listing I. 64K-Mod 



I 

ry map 1 (an all-RAM machine). The 
UPLDB loop copies Basic, Extended 
Basic, and your DOS back into their 
proper locations in RAM. 

If you do not have Extended Basic or 
the DOS, this program will still work. 
Those of you without Extended Basic 
will have to change the hexadecimal in 
Program Listing 2 to decimal. 

The program starts at $OEOO so that it 
will work with a tape or disk system. 

10 foR I = 3584 TO 3620 
• 20 READ A$ 

30 POKE I ,VAL("&H " + A$) 
40 NEXT 1 
50 DATA I A,50,SE,SO,OO,IO,SE 
60 DATA 20,OO,A6,SO,A7,AO,IO 
70 DATA SC,80,OO,25 ,F6,B7,FF 
80 DATA DF,SE,20,00,A6,80,A7 
90 DATA AO,SC,80,00,25,F7, IC 

100 DATA AF,39 

Program Listing 2 

You do not need an assembler. Just 
run the Basic Program Listing 2 to put 
the code into memory. After running 
the Basic program, save Listing 1 to 
tape by typing: 

CSAVEM "64K-MOD" ,3584,3619,3584 

Now comes the big moment. Did you 
do it right? To find out, follow these 
steps: 

1. Turn on the power to ensure a hard I 
��. I 
2. Type CLEAR 200,8191 to ensure 
that you will not disturb the Basic 
pointers. 

3. Load and EXEC Listing 1 .  

4 .  Type CLEAR 200,32767. 

Using the PEEK and POKE com­
mands, write a simple program to insert 
$AA into memory locations $EOOO to 
$EOOF and then print them to the screen 
after reading them. 

Have you found an error in your Ba­
sic ROM? Would you like to customize 
Basic? Once the coqe is in RAM, it is 
patchable. Be sure to use a monitor pro­
gram that does not use a p� of the Ba­
sic code that you are patching. 

Have you discovered an error in a 
program pack? If you tape over the 
cartridge-select pin, Listing 1 will put 
that code into RAM, and you can fix 
that, too . •  

Address correspondence to Richard , 
Esposito, University of Baltimore, MD 
21201. i 
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PAC DRO'IDS 
With its space theme, the Super 

Saucer lays destructomines and 
the Super Bomb that disinte' 
grates everything in your path, 

right u p  t o  the wall. The maze 
changes every 1 0,000 points as 

the difficulty escalates 1 A 
playe rs, COCO only. 1 6 k 
Tape . .  , $1 9 .95 

You can practically feel the sus­

pense mount as you dive through 

treacherous shark I n fested 
waters In hopes of retrieving 

riches beyond belief. I f  you are 

Quick. you may get a chance to 
use one of your th ree grenades 
and with some extraordinary 
manuevering you could make It 

through t h iS deadly obstacle 
cou rse. Fantastic g raph ics make 

this game a must. COCO 1 6 K 
Tape , , $2 1 .95 Disk , , $26.95 

COLORPEDE 
Colorped8 h a s  a variely o f  bugs 
ranging from a tiny bettie to the 
giga ntic colorpede, Color pede 
has better graphics than Kater· 
pillar b u t  the sou n d  is not as 
good. Colorpede also has a more 
varied and compl icated play rou­
tine. COCO only, 1 6 K 
Tape" ' .  $29,95 DISk. , , , $34.95 

Man uever your way around 

screen in a lasl desperate 

tempt to save the hu man fan 

As the robots g row lin n u m !  

use y o u r  lasers tCl e l imin 

them and y o u r  s u perior m 

uev'.)rlng to avoid theIr deadly 

grip, 

ROBOTIACK IS a 1 000 0 ma­

chine language, 1 to 2 player 

arcade action game for the en­

t i re f a m I ly 1 6 K COCO. 
Tape , S24.95 Disk " S27.95 

COLOR DIRECT FILE TRAN SFER 
Tape version $24.95 Disk version $29.95 

DON KEY KING 
Using the four stages from the 

original acrade game, with your 
joystick in hand t ry to J u m p  the 

barrels. collect the pins. 

manu ever your way past the 

fal l i ng jacks. and fig u re out the 

crazy conveyor be'ts Written 

by Tom M i x. this ones sure to 

becom e  a classic' COCO 32K 

$24,95 Disk. , ' $27.95 

DOODLE BUG 
DOODLE B U G  I S  a machIne Ian· 

guage high resolution graphics 
game for one or two players who 
move their Ladybugs through an 
ever-changing maze gobbling 
dots and other ,items whi le aVOId­

ing deadly enemy bugs and 
skulls Excellent graphics - Simi­

lar to Lock N' Chase - 1 6K 
Tape . .  $24,95 D,Sk. , $29.95 

Now a program for the Color Computer that allows you to download basic programs from 
Bullet-80 systems. It will also send and receive prog rams from other Color Computers, Model 
I's and Model I l l 's. 

Direct F i le Transfer (DFT) is a modem program which will handle the d irect uploading and 
downloading of machine language, word processor files, text files, and basic programs 
directly to tape or disk with no conversion necessary. It is the program you must have to 
down load from any Bullet 80 system. DFT also has a chat mode, and has software controlled 
half and/or full du plex. COLOR TAPE COPY $1 5.95 By Bob Withers 
There 'have been a few copy programs on the market for the Color Computer but none can 

compare with Color Tape Copy. This program is designed so that you do not lose any of your 
valuable programs or data bases. 

We carry all  the new games from all the leading man ufacturers. Why buy from us? Two 
reasons: (1 ) We will  ship your game to you within 24 hours. (2) If  you buy more than 1 we 
save you a lot of money. O n  ALL software buy 2 and save 1 0%  off the l ist price. Buy 3 
and save 1 5% off the list price. Buy 4 or more and save 20%. 

C O M P U TE R S HAC K 
1 69 1  Eason . Po ntIac. M ic h igan 48054 

I nfo (313) 673·8700 • O rders CAU TOLL FREE (800) 392.8881 .- 1 34 
M a ster Charge and VISA OK. Please add $3 00 for shipping I n  the u S A · $5 00 for C"nada or M ""co ' 
Proper postage o u tSide of U S  - Canada - MeXICO H ou rs 9 00 A M  7 00 P M  E ST 
Dealers: We are dlstnbutors for all Items In th iS ad Wnte for our catalog and pnce l ist 

See our other ad on page 389, 
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TUTORIAL 

BY MARTIN H .  GOODMAN 

DEBUGGING DISK BASIC 

Iknow of two moderately unpleasant 
bugs in Microsoft's Disk Extended 

Basic ROM for the Color Computer. 
The first manifests itself only at power 
up or after a cold start. The second sur­
faces only if you are using two or more 
disk drives other than Tandy's TEC 
drives that have a head-lift solenoid that 
you enable with the HS (head select) 
jumper OJ?- the drive. 

The Head-Banger Bug 
You may have noticed that just after 

power up or after a cold start, when you 
ask the disk to load a file, the drive will 
almost always make a very nasty rat­
tling noise before loading the file. By an 
oversight in the Disk Basic, the software 
"thinks" that the head is at track 0 at 
power up. Actually, the head is usually 
not at track 0, but is wherever it was 
when you shut down the system. Often 
this is track 17 (directory track). 

Because of this, when the software 
tries to go to track 17 to search for the 
file you asked the disk to load, it 
"thinks" it is starting at track 0 and 
runs off into the inner edge of the drive. 
It does recover after banging itself 
against a mechanical stop, but this 
banging is not good for the drive. The 
Teac owner's manual specifically cau­
tions against using such software, 
although the drive is designed to accom­
modate such abuse. StilI, it is most un­
fortunate that Microsoft built abusive 
access of a drive into its software. 

System Requirements 

Color Disk Basic 
One Disk Drive 
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Perhaps you, too, have 
experienced problems with 

rattling disk drives and 
improper head settling . 

The Head-Settle Bug 
Sometimes the head-settle bug causes 

crashed disks, while at other times it 
results in bad data. It occurs unpredict­
ably and at infrequent intervals. 

The TEC drive that Tandy uses and 
the Tandon drive do not have solenoids 
that lift the head off the disk when it  
doesn't need to be there. Most other 
drives, such as Teac and MPI, do have a 
solenoid. The head-select solenoid lifts 
the heads of all drives in the system ex­
cept the one that is being used at a given 
time, thereby decreasing wear on the 
heads and the disks. With a two-drive 
Tandy system, both heads are dragging 
on both disks every time you access one 
or the other. 

Perhaps because the designers at 
Microsoft never thought about folks 
hooking up other drives to the con­
troller, they failed to allow for an ade­
quate settling time for the head when 
the software switches from one drive to 
another while the motors are running. 

Whenever you access one drive, all 
the motors spin. Now, Microsoft 's Disk 
Basic "thinks" that all the heads on all 
the drives are sitting on the media at all 
times. Therefore, in functions such as a 
BACKUP command, which repeatedly 
switches from using one drive to 
another, the software doesn 't bother to 
wait for a head to descend onto the 
disk. Specifically, when you disassem-

ble the code, you find that Microsoft 
allows less than one-tenth of a millisec­
ond during the change from one drive 
to another, although a drive equipped 
with a solenoid requires 10 or more mil­
liseconds for its head to settle. 

This bug is very subtle and is seldom 
apparent to owners of two-drive, 
solenoid-equipped systems. It is only 
apparent if the owner has enabled the 
solenoid using the HS mode jumper. 
The reason for this is that the bug causes 
a problem only under these conditions: 
at the time of the switchover, the head 
is sitting on the track and sector for 
which the drive is looking; the motor is 
still running from a previous access to a 
different drive. 

If this is not the case, the time spent 
finding the proper spot on the second 
drive will be enough for the head to set­
tle in place. Thus, you could have a two­
drive, solenoid-equipped system for 
quite a while before realizing that some 
of your back-ups and other disks that 
were written in the course of two-drive 
manipulations have errors on them. 

What Is the Fix? 
You can get around the head-banger 

bug by typing "EXEC &HDCCG" 
after power up and cold starts.  This 
resets the head to track O. The only con­
venient solution to bug 2 is to disable 
the HS jumper and enable the HM 
(head motor) jumper on solenoid­
equipped drives. This tells the drives to 
keep all their heads down (as i f  the 
solenoids were not present) whenever 
any motor is spinning. 

Some friends of mine implemented a 
hardware fix for bug 2, using a one-chip 
circuit added to the disk controller. This 
is a very delicate matter, however, and 
removes the option of having Tandy 



service your controller board. If you are 
a good enough engineer to design such a 
circuit, you probably do not need Tan­
dy to fix your stuff anyway. 

Perhaps Tandy will take note of these 
problems and fix them in subsequent 
versions of the Disk Basic ROM. Mere­
ly running a fix in RAM is not a satis­
factory solution because it precludes use 

lof 64K-oriented software. 

Tandy's View 

I wrote to Tandy about these bugs. 
Their response follows. I hope it ade­
quately presents their view to anyone 

• deciding on buying non-Radio Shack 
disk drives: 

We have not been experiencing exces­
sive disk crashes, media wear, or drive 
failure based on what you 've classified 
as "bugs " in Color Disk Basic. There­
fore, no fIXes are in the works for this 
ROM and these comments. 

"Perhaps Tandy 

will take note 

of these problems 

andfix them 

in subsequent 

versions of the 

Disk Basic ROM. " 

The operating system is designed to 
operate the drives that are built to our 
approved specifications. The drives use 
a mechanical stepper motor unlike Tan­
don, which uses an electrical stepper 
motor. We cannot guarantee our oper­
ating system will support non-Color 
Disk Drives, not even Model /lIII 
drives. The operating system is designed 
to operate at minimum time offering as 
fast an access as is possible. Unnecessar­
ily slowing down read/write routines to 
support nons pee drives would result in 
slowing down spec drives also. This is 
something our customers have relayed 
to us. 

Barry Thompson 
Buyer-Color Computer. 

Address correspondence to Martin 
Goodman at 1529 A ddison St. , 
Berkeley, CA 94703. 

-C O M P U T E R S HAC K-
PROWRITERS NOW ONLY $399.95 

Now the # 1 sell ing low priced dot matrix is even lower priced. The Prowriter with its 
1 year g.uarantee, porportional spacing, 1 20 CPS printing, and excellent quality is 
only $399.95 with a certified check. All other forms of payment $429.95. This includes 
our speCial book on using the Prowrlter with the TRS-80 (NOTE: Color Computer 
users an additional $69.95 gives you all the cables and converters you need.) 

COLOR COMPUTER SOFTWARE 
(NOTE: Prices are listed Tape/Disk) 

AARDVARK 
WIZARDS TOWER . . . . . . . .  1 4.95/ 1 6.95 
GOLF . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.95 
HAU NTED HOUSE . . . . . . . . .  9.95/1 1 .95 
D U N GEO N S OF DEATH . . .  1 4.95/ 1 9.95 
VENTU R E R  . . . . . . . . . . . . . . . . . . . . .  1 9.95 
QUEST . . . . . . . . . . . . . . . . . . .  1 4.95/1 6.95 
ANTECO 
I N TERGALACTIC . . . . . . . . .  24.95/32.95 
COGN ITEC 

TEL EWRITER-64 . . . . . . . . .  49.95/59.95 
COM PUTER SHACK 
COLOR TAPE COPY . . . . . . . . . . . .  1 5.95 
CO LOR DFT TAPE . . . . . . . . . . . . . .  24.95 
COLOR DFT D I SK . . . . . . . . . . . . . . .  29.95 
COM PUTERWARE 
DOO D L E  BUG . . . . . . . . . . . .  24.95/29.95 
MOON H O O P E R  32K . . . .  24.95/29.95 
GRAN PRIX 32 K . . . . . . . . . .  2 1 .95/26.95 
N E R U L E  FORCE . . . . . . . . .  24.95/29.95 
B LOC H EAD . . . . . . . . . . . . . .  26.95/29.95 
SHARK TREAS U R E . . . . . . .  2 1 .95/25.95 
SCREEN EXPANDER 64K . . .  24.95/29.95 
MEGAPE D E  . . . . . . . . . . . . . .  2 1 .95/25.95 
PAC ATIACK . . . . . . . . . . . . .  24.95/29.95 
RAI L  R U N N E R  . . . . . . . . . . .  2 1 .95/26.95 
SY NTH E R-7 . . . . . . . . . . . . . .  2 1 .95/26.95 
COR NSOFT 
SCARFMAN 4K . . . . . . . . . . . . . . . . .  1 5.95 
DATASO FT 
ZAXXON 3 2 K  . . . . . . . . . . . .  39.95/39.95 
MOON SH UTILE 32K . . . . . . . . . .  29.95 
ELITE SOFTWAR E  
ZAKS U N D  . . . . . . . . . . . . . . . .  2�9�27 � 5  
GAM ESTER 
MADAM ROSA'S . . . . . . . . . . . . . . . .  1 5.00 
WET T-SH I RT CONTEST . . . . . . . .  1 5.00 
INTE LLECTRO N ICS 
STARFI R E. . . . . . . . . . . . . . . .  2 1 .95/25.95 
IN TRACOLOR 
ROBOTTACK . . . . . . . . . . . . .  24.95/2 7.95 
COL O R P E D E  . . . . . . . . . . . .  29.95/34.95 
MARK DATA 
HAYWIRE . . . . . . . . . . . . . . . .  24.95/29.95 
CA L I XTO I SL A N D  . . . . . . . . . . . . . . .  1 9.95 
SPACE RAI D E RS . . . . . . . .  24.95/29.95 
G LAXXO N S  . . . . . . . . . . . . . .  24.95/29.95 
CAVE H U N TER. . . . . . . . . . .  24.95/29.95 
ASTRO B LAST . . . . . . . . . . .  24.95/29.95 
BLACK SANCT U M  . . . . . . . . . . . . . .  1 9.95 

MED SYSTE MS 
PHA NTOM SLAyER . . . . . . . . . . . .  1 9.95 
MON KEY KO NG . . . . . . . . . . . . . . . .  24.95 
I NVAD ERS REVE N G E  . . . . . . . . . .  1 9.95 
M I C RO WORKS 
ED ITOR ASS E M B L E R  . . . .  89.95/99.95 
N E LSON SO FTWARE 
S U P E R  COLOR CALC . . . .  89.95/99.95 
SUPER COLOR WRITER II . . .  69.95/99.95 
S U P E R  COLOR TERM . . .  49.95/69.95 
PROG RAM M E RS GUILD 
N I NJA WAR R I O R  . . . . . . . . . . . . . . .  24.95 
PACDROIDS . . . . . . . . . . . . . . . . . . . .  1 9.95 
SOFT SECTOR 
EL ECTRO NIC TYPI NG TUTOR . . .  1 9.95 
MASTER CONTROL II . . . .  1 9.95/24.95 
BONANZA . . . . . . . . . . . . . . . . . . . . . .  49.95 
COLOR GRAPH ICS EDITOR. . . . .  1 9.95 
TAPE D I R ECTORy . . . . . . . . . . . . . .  1 4.95 
SPECTRAL 
SPACE I NVADERS . . . . . . . . . . . . . .  2 1 .95 
SPACE RACE . . . . . . . . . . . . .  2 1 .95/25.95 
PLA N ET I NVASiON . . . . . . .  2 1 .95/25.95 
DI SASSEMBLER . . . . . . . . . . . . . . . .  1 4.95 
SOU N D  SOU RCE . . . . . . . . . . . . . . .  24.95 
GALAX ATIACK . . . . . . . . . . .  2 1- .95/25.95 
GH OST GOBBLER . . . . . . . .  2 1 .95/25.95 
D E F E N SE 1 6/32K . . . . . . . .  2 1 .95/25.95 
BUGOUT . . . . . . . . . . . . . . . . . . . . . . . .  1 9.95 
ALPHA SEARCH . . . . . . . . . .  1 2 .95/ 1 6.95 
MAGIC BOX . . . . . . . . . . . . . . . . . . . . .  24.95 
TOM M I X  
WORD D R I L L  1 6K EXT . . . . . . . . . .  1 9.95 
COLORMON . . . . . . . . . . . . . . . . . . . .  24.95 
TEACHERS Database 32K . . .  39.95/42.95 
TAPE TO DISK . . . . . . . . . . . . . . . . . .  1 7.95 
DISK TO TAPE . . . . . . . . . . . . . . . . . .  1 7.95 
TRAPFALL.  . . . . . . . . . . . . . . .  27.95/30.95 
YAHTZEE . . . . . . . . . . . . . . . . . . . . . . .  1 9.95 
MATH D R I L L  1 6 K EXT . . . . . . . . . .  1 9.95 
KATERPILLAR . . . . . . . . . . . .  2 1 .95/24.95 
THE FROG . . . . . . . . . . . . . . .  27 .95/30.95 
FIXER . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8.95 
SPACE SH UTILE 32K . . . . . . . . . . .  28.95 
PROTECTORS . . . . . . . . . . . .  24.95/29.95 
SPELL TEST 1 6 K ext. . . . . . . . . . . .  1 9.95 
DONKEY K I NG 32K . . . . . .  26.95/29.95 
TRANS TEC 
C.C. CALC . . . . . . . . . . . . . . . . . . . . . . .  24.95 
C.C. WRITER . . . . . . . . . . . . . . . . . . . .  29.95 
C.C. M A I L E R  . . . . . . . . . . . . . . . . . . . .  1 9.95 
C.C. F I L E  . . . . . . . . . . . . . . . . . . . . . . . . .  7.00 

��� .... � .. � l:; O M P U TIC R 5 HAl:; K 
1 69 1 Eason • Pontiac, Michigan 48054 

I nfo: (313) 873·8700 • Orders: CALL TOLL FREE (800) 392·8881 
Master Charge and VISA OK Please add $3.00 for shipping In the U.SA - $5.00 for Canada or 

MeXICO - Proper postage outside of U.S . . Canada - Mexico 

Dealers: We are distrtbutors for all items in this ad Wrtte for our catalog and price Itst 
We are not responsible for typographical errors. Prices subject to change without notice 
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eolorOuest™ GAMES 
For The TR S-80 Color 
and TOP System 1 00 

Fast Machine Code • Hi -res Color Graphics . Excit ing Arcade Action and Sound 

3-D GRAPHIC ADVENTURE 

Make l ove not war? N o t  with t hese s u l try F E M B OTSI What a 
ta le y o u ' l l  t e l l  I F  you l i ve to tei l i t l  Cold steel neve r f e l t  so H O T I  
T h e  c o l o r  and e x c i t e m e n t  o f  ARCADE A C T I O N  c o m b i ned 
with the so p h i st i c a t i o n , i n te l lectual  c h a l l e n g e  a n d  sk i l l  of a n  
A DV E N T U R E  G A M E  doe s n ' t  f u l ly describe t h i s  c o s m i c  
shoot'em u p .  

1 6 K  Tape $29.95 

. . 

32K Disk $34.95 

lUIS. 
IN[ ••• I.�II TI' 

by Tom Czarnecki 

The O N LY Ms, game aro u n d .  A 
m ust for yo ur PAC-l ike game 
col lect ion .  

16K Tape $1 9.95 
16K Disk $24.95 

TRS-80 is a Irademark of Tandy Corp. 

B,EVDND THE ClMEEDN MDDNTM 

by Kev in  Herrboldt & T i m  Nelson 

3-D GRAPHIC ADVE NTU R E  
A dead star . . A d e r l i c t  vessel . or  i s  i t ?  T rapped 
w i t h i n  you m u st ve n t u re t h e  c o r r i do r s :  defend you rself 
agai nst the merc i less g a u n t let  o f  a ge n t s  of the m ac h i n e  
m i n d .  A rea l - t i m e ,  h i g h-res,  3 - D  s c i e n ce f i c t i o n  
adve n t u re game of m i n d - b l o w i n g  m a g n i t u d e .  

1 6 K  Tape $24.95 32K Disk $29.95 

by Kevin Herrbol d t & T i m  Nelson 
3-D GRAPHIC ADVE NTUR E 

Clash steel w i t h  t h y  foe i n  t h e  arena of gore. Proved 
worthy, go in guest of the e l us i ve Eye of Daz mor.  If ye 
f i ndest the o r b ,  hast ye the m ig h t  to ward off skem and 
the fortitude to restore the Eye? The u l t i mate h igh -res, 
3-D q u es t  for even the most ex perie nced adve nturerl  

1 6 K  Tape $24.95 32K Disk $29.95 



6�L�r��� 1-800-328-2737 Toll Free 
Fast Machine Code • Hi-res Color Graphics • Exciti ng Arcade Action and Sound 

� �TER[ EPT[]R'· 
by Scott Sn yder 

. 

Goes beyond " D E F E N D E R "  
a n d  " S T  A R G A  T E "  to offer the 
mos t  rea l i st ic  A R C A D E  
s i m u l a t i o n  poss i ble.  Wa rp 
speed a c t i o n .  m u l t i-co l o red 
terrain a n d  l o n g - ra n ge vi ewer 
ma ke t h i s  gam e tops.  

16K Tape $ 1 9.95 
32K Disk $24 .95 

by Dan Nelson 

Wh y fly t o  VEGAS when you can h a ve a 
cas ino at homel The V E G A S  G A M E PAK is 

� __ ---I��_--L-_ f ive a c t i o n  packed g a mes w i t h  g reat 
g ra p h ics & sound S L O T  MACH I N E  -
B L A C K J A C K  - U P  A N D  DOWN T H E  R I V E R  
- C R A PS & K E N O .  

1 6 K Tape $1 9.95 1 6 K Disk $24.95 

... IIIE 
NIBBI.IEII TM 

• • o o 

b y  Tom Czarnecki 

Fast paced ma ze chase gam e w i l l  
en tert a i n  t h e  e n t i re f a m i l y. 

1 6K Tape . $ 1 9.95 

1 6 K  Disk $24.95 

eolorOuesf 
A Divis ion of Softlaw Corp. 61 2/881 -2777 
9072 Lyndale Ave. So . ,  M i nneapol is ,  MN 55420 

AUTHORS' SUBMISSI ONS ARE ENCOURAGED 

Available at Dealers everywhere. 
If you Dealer Is out of stock O R DER DIRECTI 

by Tom Czarnecki 
Shades of smartbom bs and hurt l ing comets! Defending 
your planet from i n vasion wa s never so c h a l lenging . 
Disr upto r f ire i s  your m a i n  defense a g a i n st the f ierce al ien 
attacks.  
1 6K Tape $ 1 9.95 32 K Di sk $24.95 

ORDERING :l: r. 
CUltomer service and product support call (61 2) 881-2777 
Make checks or money orders payable to Nelson 
Software Systems. Personal checks allow 3 weeks. 
M A I L  ORD ERS: $2.00 U.S. Shipping ($4.00 CANADA 
$ 1 0  OVERSEAS) Add $2.00 for C.O.D.  
ORDERS SHIPPED SAME DAYI .-512 



GAME 
BY JAMES W. WOOD 

ALIEN BOMBERS 

Alien Bombers is a 4K Space In­
vader-type game that displays as 

many as eight colors on a black back­
ground, something for which Extended 
Color Basic isn't necessary. It uses high­
speed string graphics for fast action . 
The game also features the use of a 
sound-making device that does not slow 
down the animation. 

I borrowed my son's toy space gun 
for some of the audio effects (any 9-volt 
noise maker will do). Figure 1 shows the 

You'l1 be surprised when 

you see this 4K arcade 

game, complete with .sound 

effects and good action.  

circuit used to switch the battery power 
on and off. Notice the red wire from 
one 9-volt battery snap is connected to 
the black wire from the other. This is 
necessary to maintain the correct polari-

Photo I. Connect the 118-inch plug from Ihe "mic " connection on your recorder to the 1 18-inch jack. 

The ballery fastens to one ballery snap, the lay 's ballery connector allaches to the other. 
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ty when the final connections are made. 
Photo 2 is the completed unit. Connec­
tions are made as in Photo 1 .  

The commands MOTOR ON and 
MOTOR OFF switch the toy on and 
off. Now an alien ship can have a con­
stant noise that will not slow down the 
action. You can eliminate MOTOR 
ON, MOTOR OFF, and the circuit with 
no loss of playability. There are also 
sounds for the laser from your base, for 
the ship being destroyed, and for the 
ship exploding. 

Program Listing 1 is the 4K version 
of my game. Sorry about the long lines, 
but I had to conserve memory. See 

Figure 1 

System Requirements 
4K RAM 

Color Basic 
Any 9-volt noise maker (optional) 



Table 1 for a line description of this pro­
gram. If you want instructions, then 
you need Program Listing 2 recorded 
on your cassette tape also. It would be 
best to put Listing 2 before Listing 1 on 
the tape. 

The game's purpose is to shoot the 
ships as they appear, using your mov­
able base (Photo 3). If they are not 

Pholo 2. A simple circuil lhal allows one 10 bor­

row a loy. for compUler games. PariS consiSI of 

IWO 9 V  ballery snaps. a liB-inch jack. and a 

35mm file conlainer (improvise). 

1 0  CLS : CLEAR 1 6 0 : FORX = l T0 4 : READU , V , W , U U , VV , WW : ST$ ( X ) =CHR$ ( U ) +CHR$ 
( V ) +CHR$ ( W) : S B$ ( X ) = C H R $ ( U U ) +CHR$ ( VV ) +CHR$ ( WW )  : NEXTX : T H = 2 0 : NB = 3 : D  
I MC $ ( 1 5 )  : FORA= lT0 1 5 : C $ ( A ) =CHR$ ( 1 7 6 + A )  : NEXT : S $ =CHR$ ( 1 2 8 )  : BL $ = S $ + S  
$ + S $ + S $ + S $  
2 0  L 1 $ = C$ ( 2 ) + C $ ( 7 ) + C $ ( 2 )  : L 2 $ =C $ ( 7 ) + C $ ( 1 1 )  : L 3 $ = C $ ( 7 ) + C $ ( 1 1 )  : L4 $ = C 
$ ( 7 )  + C $  ( 7 )  + C $  ( 2 )  + C $  ( 7 )  : G $ = CHR$ ( 1 9 1 )  : B$ = CHR$ ( 1 5 9 )  : B 1 $ = G $ + B $ + G $ +B$ 
+G$ : B 2 $ = G $ + B $ + B $ + B $ +G$ : FORA= lT03 1 : R$ = R$ + CHR$ ( 1 9 1 )  : NEXT 
30 FORX = lT03 2 : READU : L$ ( 5 ) =L$ ( 5 ) + C$ ( U )  : NEXTX 
40 CLSO 
50 FORA= lT01� : P RINT @ RND ( 9 7 )  , CHR$ ( 1 9 3 )  ; : NEX T : B 1 = 4 1 6 + RND ( 2 5 )  : TH =TH 
+ 5 : FORAS = 4 1 6T04 8 0 S TEP 3 2 : PRINT@AS , R $ ; : N EXTAS : P R I NT @ 4 8 5 , " BASE S " ; : P 
RINT@ 4 9 2 , NB ;  
6 0  PRINT@ 3 5 7 , L 1 $ ; : PR I NT@ 3 6 8 , L2 $ ; : P RINT @ 3 7 2 , L 3 $ ; : PR I NT@ 3 79 , L 4 $ ; : P  
R I NT@ 3 8 4 , L$ ( 5 ) ; 
7 0  R3 = RND ( 4 )  : R 1 = RND ( 2 7 )  : R2 = RND ( 6 )  : S D = O : MOTOR ON : I F TH > 1 5  THEN TH 
= T H - 1 : T T = 0  
8 0  S P = 6 4 + R 2 * 3 2 + R 1  
9 0  PRINT@B1 , B 1 $ ; : PRINT@B 1 + 3 2 , B 2$ ; : PR I NT@ 5 0 0 , T S ;  
1 0 0  I F  S D = O  THENPRINT@SP , S T$ ( R 3 ) ; : PR I N T @ S P + 3 2 , S B$ ( R 3 ) ; 
1 1 0  I FPEEK ( 3 4 5 )  = 2 4 7  THEN S 1 = P EEK ( B 1 + 9 9 4 )  : S 2 = PEEK ( B 1 + 9 6 2 )  : FOR F = B 1 +  
1 0 2 6TOB 1 + 7 0 6 STEP - 3 2 : POKE F , 2 5 5 : NEXTF : POKEB 1 + 9 9 4 , S l : POKEB 1 + 9 6 2 , S 2 :  
POKEB 1 + 1 0 2 6 , 1 9 1 : S0UND1 5 0 , l : FORF= B l + 9 3 0 TOB 1 + 7 0 6 STEP- 3 2 : POKEF , 1 2 8 :  
NEXTF : GOT01 3 0  
1 2 0  GOT01 4 0  
1 3 0  I F S D = OANDINT ( ( B 1 - S P + 1 ) / 3 2 ) - ( B 1 - S P + 1 ) / 3 2 = O THEN MOTOROFF : FORXX= 
1T03 : EP $ ( 1 ) = " " : EP $ ( 2 ) = " " : FORX= lT02 : FORY = l T03 : EP $ ( X ) o E P $ ( X ) +CHR$ ( 
1 2 8 +RND ( 1 2 7 »  : NEXTY , X : PRINT@ S P , E P$ ( 1 ) ; : P R I N T @ S P + 3 2 , EP $ ( 2 ) ; : SOUND 
3 0 , l : NEXTXX : P R I NT@SP-1 , B L$ ; : PR INT@ SP+ 3 1 , BL $ ; : T S=TS+ 1 0 * R 3 : SD = 1  
1 4 0  I FPEEK ( 3 4 3 ) = 2 4 7 THENB1 = B 1 - 1 : I F B 1 ( 4 16THENB 1 = 4 1 6  
1 5 0  I FPEEK ( 3 4 4 ) = 2 4 7THENB1 = B 1 + 1 : I FB 1 > 4 4 2THENB 1 = 4 4 2  
1 6 0  I FS D = l THEN I F  RN D ( 1 0 ) = 1  THENGOT070 ELSE GOTO 9 0  
1 7 0  TT=TT + 1 : I FTT>TH THEN FOR X = 8 TOO STEP- 1 : CLSX : SOUND 2 0 0 , l : NEXTX 
: NB=NB- 1 : I FNB=OT HENGOT0 2 0 0 ELSEGOT0 5 0  
1 8 0  I FT T + 5 >TH THENPR I NT @ SP + 6 5 , CHR$ ( 2 3 9 ) ; 
1 9 0  GOT0 9 0  
2 0 0  CLS : P R I NT@ 2 3 5 , " F INAL SCORE " ; TS : MOTOR OFF : FORT I = lT0 5 0 0 : NEXTT I 
: NB = 3 : T H = 2 0 : T S � 0 : GOT0 4 0  

I 

2 1 0  DATA1 7 1 , 1 7 5 , 1 6 7 , 1 6 8 , 1 7 2 , 1 6 4 , 1 7 3 , 1 6 3 , 1 7 4 , 1 6 0 , 1 7 2 , 1 6 0 , 1 7 3 , 1 6 3 ,  
1 7 4 , 1 6 8 , 1 7 2 , 1 6 4 , 1 7 4 , 1 7 5 , 1 7 3 , 1 6 0 , 1 7 2 , 1 6 0  
2 2 0  DATA1 1 , 2 , O , l , 1 5 , 1 5 , 1 5 , 1 5 , 1 1 , 7 , 2 , l , 7 , l l , l , l , 7 , 1 5 , 1 5 , l l , 7 , 1 5 , 1  
5 , 1 1 , 2 , 7 , 7 , 1 5 , 1 5 , 1 5 , 1 5 , 1 5 

Program Listing 

» >  EASY M ON EY « <  
Designed for businesses which require <tn easy-w-use 

progra m 10 'iiore data from past periods and 10 plan 

their futures. 

spread sheet functions 

plotting 

slatis1ics 

moving averages 

analysis 0' seasonal data 

array size limited only by amount 01 disk 

storage 

multiple profit center analysis 

user may rename commands to make 

program even more comfortable to use 

automatic formatting 

print to hie functions 

many features to promote productive business 

analySiS 

Forecasting & accounting funct ions can be enhanced 

via BASIC to conform with your own accounting 

practices or 10 develop more complex business 

analysis. 

E A S Y  M O N E Y  req u i re s T e c h n i c a l  S y s t e m s  

Consultanls' 6809 F l e x ,  Xbasic. 46K user memory 

( F reIOI=l6.S00+).  and may be used wilh any terminal 

o r  computet using F lex, Manual available for 

inspection, S3.00. Prices and terms subject to change 

without nOlice. Now S118.oo. Ten day money back 

satisfaction guarantee. 

The�rginia Company 
Pholo 3. A lien Bomber 's Mo vable Base. 

P.O. 801 2167 Ctvistlenaburg, Vlrglni. 24073 - 1 7031 382-4135 
.-- 46 
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CHATTANOOGA n. CHOO CHOO � SOFTWARE ' 
Your One Stop Station for Color Computer 

SolI Sector MarkeliDg 
Color Ca.erpill ... 

De •• h Maze 
5 1 9.95 0a. 

Tom Mix Software 
-Donkey Kint! L�:! K )  

$�� ,l)� 
Spa�c Shunk IJ2K � 

S2�L�) 
Pricklcy.Pear 

501_ .. 15%011 
·Vikings, Aighl � S16.95 

PreRoad l. 2. & 3 
� 5 19.95 

Spectral Associates 

Gho�1 Gobbler 

Planet Invasion 

SP,KC Race 
S19.95 ca. 

Mark 0. .. Produ<u 
Super Pro 
Keyboard 

$69.95 

. Astro Bias. 
Cave Hunter 

and Color S."." k 
S14.95 

-Also avajlable on disk (J2K) al extta charge 

.\ Antero Software Computerware 

... ..,� . PlIlball & S Uall Doodle Bug . \�.j95 <a. $24.95 

All program, 16K on ca,..,ne unle" 
otherwise stated 

0._ 
'Zaxxon (32K)� $35.95 
'Moon Shultlo � 53 1 .45 

We Sell 

CHALLENGES 
Wargames / Strategy Games 

for your CoCo 

GALACTIC TAIPAN * NEW * 1 9 .95 
Can you overcome space plra1es, space storms, taxes and 
compel,',on and STILL make a prohl? You musl plan your 
stralegy In Ihrs srngle player Iradlng game 32K Casselle 

RUBICON - I I  * NEW * 24.95 
Vaslly expanded vers,," 01 ACROSS THE RUBICON Includes 
Ilmlled In1elllgence about German positions. mortars. scouts 
and mOle. 32K Casselle 

ACROSS THE RU BICON 1 9 .95 
The popular WWII wargame. Break Ihrough Ihe Huertgen 
Foresl usrng Inlanlry. paralroops. lanks. air and artillery 
stnkes. ReQUiring 1 10 4  hours to p.lay. vartations In terrain aM 
German reacllon make each run dillereni 1 6 K  Cas sene. does 
NOT need ExlencJed BASIC 

MISSION:EMPIRE! 1 9 .95 
A straleglc wargamelslralegy game. Slarllng wllh one 
planel. I ncomplele rnlelligence and limiled resources. you 
muSI conquer Ihe galaxy . Play lakes 2·5 rours and is 
DIFFERENT EVERY TIME' All versions oller a game save 
opllon. Specrfy 32K Disk or 32K Cassene. 

MISSION: EMPIRE - 1 6 1 9.95 
Missrng only Ihe advanced game. 16K Non·Exlended BASIC. 

ROM PAC BACKUP 1 5 .95 
Can'l run your ROMPACS wllh your drsk in or lust want 
ilaCkupS? Thrs program makes il easy Requires 64K 
Sh.pped on lape � STRICTL Y 

COLOR 
SOFTWARE .... 434 

P O. Box 382, West Point, PA 1 9486 

Specrly game and verSron desrred All programs shIpped on 
lape. 1 I  you wanl rl on disk add S3. Prrce includes shrPPlng PA 
resl(Jenls a<ld 6% sales lax. MASTERCARDIVISA welcome 
Include card # .  exprralron dale and SIGN Older 
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10 sets up string graphics for four types of alien ships, sets time before ship explodes, num­
ber of bases, reads landscape graphics, sets up string to erase blown-up ship 

20 

30 

40 

50 

60 

70 

SO 
90 
100 

1 10 

130 

140-150 

160 

170 

I SO  
200 

sets up string graphics for landscape and player's base 
more landscape 
blanks out screen to start game 
prints stars, positions base, prints landscape 
prints more landscape 
detennines random position of random-type ship 
calculates ship's position 
prints player's base 
prints alien ship 
fires laser 
determines if alien was hit, graphics display, totals score 
determine if left or right arrow pressed 
develops random time pause between ships 
graphic explosion of base 
ship lowers bomb when time almost out 
prints final score, pauses, sets up new game 

Table I. Line Description for Program Listing 2 

o FOR X; 1T04 : READU , V , W , u u , VV , WW : S T$ ( X ) =CHR$ ( U ) + C H R $ ( V ) + C HR$ ( W )  : S B 
$ ( X )  =CHR$ ( U U )  +CHRS ( VV )  +CHR$ ( WW )  : NEXTX 

8 CLS O : PRINT @ 3 4 , S T$ ( 1 )  ; : PR I NT @ 6 6 , S B$ ( 1 ) ; : PR I NT @ 4 1 , S T$ ( 2 ) ; : PR I NT@ 

7 3 , S B$ ( 2 ) ; : P R l NT@ 4 8 , S T $ ( 3 )  ; : P R I NT@ 8 0 , S B$ ( 3 ) ; : P R I NT@ 5 5 , STS ( 4 ) ; : PR 

I NT @ 8 7 , SB$ ( 4 ) ; : P R I NT @ 1 3 0 , " 1 0 " ; : P R I NT@ 1 3 7 , " 2 0 " ; : PR I N T @ 1 4 4 , " 3 0 " ; : P  

R I NT@ 1 5 1 , " 4 0 " ; 

9 PRI NT@ 1 9 2 , " MOVE BASE WITH LEFT + R I G HT ARROW S " ; : PR I NT @ 2 6 2 , " F I RE 

WITH SPACE BAR" ; : P R I NT @ 3 2 1 , " H I T  S H I P S BEFORE BOMBS EX PLODE " ; : P RI 

NT @ 4 1 6 , " LOAD GAME " ;  

2 1 0  DATA1 7 1 , 1 7 5 , 1 6 7 , 1 6 8 , 1 7 2 , 1 6 4 , 1 7 3 , 1 6 3 , 1 7 4 , 1 6 0 , 1 7 2 , 1 6 0 , 1 7 3 , 1 6 3 ,  

1 7 4 , 1 6 8 , 1 7 2 , 1 6 4 , 1 7 4 , 1 7 5 , 1 7 3 , 1 6 0 , 1 7 2 , 1 6 0  

Program Listing 2 

Program Listing 3 

1 ' JAMES W. WOOD , 4 2 4  N. MIS SOUR I , ATWooD , I L ,  6 1 9 1 3  
5 CL EAR 2 9 9 , 1 6 128 : FORX=1612 8T01 6 1 4 2 : READZ : POKEX , Z : NEXTX I D EF USR9& 

1 6 1 2 8 : P $=" L6 401AFBA" 
19 CLS : FORX=lT04 : READU , V , W , U U , VV , WW: ST$ ( X ) -CHR$ ( U ) +CHR$ ( V) +CHR $ (  
W) : SB$ ( X ) =CHR$ ( U U) +CHR$ ( VV) +CHR$ ( WW) I ET$ ( X) =CHR$ ( U +4 8 ) +CH R$ ( V+48 
) +CH R$ ( W+ 4 8 ) : EB$ ( X ) =CHR$ ( UU+4 8 ) +CHR $ ( VV+4 8) +CHR$ ( WW+48) : NEXTX : TH 
=2" : NB=3 
15 CLS 2 : D I MC $ ( 1 5 )  : FORA=lT01 5 : C $ ( A) =CHR$ ( 17 6+A) I NEXT I S $-CHR$ ( 1 28) 
: BL$=S $ +S$+S$+S $ +S $ 
29 CLS3 : L1 $ =C $ ( 2 ) +C $ ( 7 )  +C $ ( 2 ) : L 2 $-C$ ( 7 )  +C $ ( l 1 )  I L 3 $ "C $ ( 7 )  +C$ ( l 1 )  I 
L4 $=C $ ( 7 ) +C$ ( 7 ) +C$ ( 2) +C$ ( 7 ) : G $ -CHR$ ( 1 9 1 ) : B $-CH R$ ( l S 9 )  : B 1 $-G$+B$+ 
G$+B$+G$ : B 2 $=G$+B$+B$+B$+G$ : CLS7 : FORA-1T03 1 I R$-R$+CHR $ ( 1 9 1 )  : N EXT 
39 CLS4 : FORX=lT03 2 : READU : L $ ( 5 ) -L$ ( 5 ) +C $ ( U ) : N EXTX 
35 CLS" : PRINT@ 3 4 , ST $ ( 1 ) / : PRINT@66 , SB$ ( 1 ) / : PRINT@41 , ST$ ( 2 ) / I PRINT 
@7 3 , SB$ ( 2 ) ; : PRINT@4 8 , ST $ ( 3 ) / I PRINT@8" , SB $ ( 3 ) / I PRINT @ 5 5 , ST$ ( 4 ) / I P 
RINT@87 ,SB$ ( 4 )  ; I PRINT @ 1 3 " , " 1 9 " / : PRINT@137 , " 2 " " / : PRINT@1 4 4 , " 3 " · / :  
PRINT@151 , " 4" " ;  
3 6  PRINT@192 , " MOVE BASE WITH LEFT+RIGHT ARROWS " / : PRINT@26 2 , "F IRE 

WITH SPACE BAR " ; : PRINT@321 , " H I T SHIPS BEFORE THEY EXPLODE" / I PRI 
NT @429 , "PRESS ANY KEY TO START " /  
37 A$= INKEY $ : IFA$ = " " THEN37 
4" CLS" 
5 "  FORA=l T01 " : PRINT@RND ( 9 7 ) , CHR $ ( 1 93 ) / I NEXT I Bl-41 6+RND ( 2 S) I TH-TH 
+S : FORAS=416T04 8"STEP32 I PRINT@AS , R $ / I NEXTAS : PRINT@4 85 , " BASES · / I P 
RINT@492 , N B /  
6 "  PRINT@357 , L1 $ / : PRINT@3 6 8 ,L2 $ / I PRINT@3 7 2 , L3 $ / I PRINT@3 7 9 , L 4 $ / I P  
RINT@384 , L $ ( S ) ; 
7" R3 =RND ( 4 ) : R1=RND ( 27 )  : R2=RND ( 6 ) : SD=" I MOTOR ON : I F TH > 1 5  THEN TH 
=TH-1 : TT=" 
8" SP=64�R2* 32+R1 
9" PRINT@B1 , B1 $ / : PRINT@B1+32 , B 2 $ / I PRINT @ 5 " " , TS /  
1 " "  I F  SD-9 THENPRINT@SP , ST $ ( R3 ) / I PRINT@SP+32 , S B $ ( R3 ) / 
1 1 "  IFPEEK ( 3 4 5 ) -247 THENS1=PEEK ( B 1+9 9 4 ) : S2=PEEK ( B 1+9 6 2 ) : FORF-B1+ 
1 " 2 6 TOB1+7 " 6 STEP-3 2 : POKEF , 2 5 S : PLAY " L25S03AB " : NEXTF : POKEB 1+994 , S l 
: POKEB1+ 9 6 2 , S 2 : POKEBl+l "26 , 1 9 1 I FORF-Bl +93 "TOBl+7 "6 STEP-3 2 I POKEF , 

/jSfinl-! continued 



destroyed quickly enough, they will re­
lease a bomb that levels everything in 
the area. Each ship has a shorter fuse 
than the previous one. The game is over 
soon, but costs less than a quarter 
a play . 

Program Listing 3 is the 1 6K Extend­
ed Color Basic version. 

All the SOUND commands are 
changed to PLAY for more speed. The 
releasing of a bomb was changed to a 
ship that rapidly changes color before it 
defuses. Losing a base in the 4K game 
caused a rapid flashing of the entire 
screen to different colors using the CLS 
command. 

The 1 6K game uses a machine-lan­
guage subroutine for a different effect. 
Program Listing 4 is the Assembly code 
for the subroutine. You will not need to 
type in Listing 4. I changed the code to 
base 10 and included it in lines S and 20S 
of Listing 3 .  

The result o f  calling this machine­
language program by A = USR(O) is an 
instant change in color of everything on 
the screen. Any green graphic pattern 
will change to yellow, yellow changes to 
blue, blue to red, red to buff, buff to 

LISli"X COnf;nllerJ 

128 : N EXTF : GOT01 3 B  
1 2 B  GOT014B 

cyan, cyan to magenta, and magenta to 
orange. If any orange is on the screen 
when the call is made, it changes to non­
graphic symbols (letters and numbers). 
I was careful not to have orange on the 
screen when a ship self-destructs. 

How does it work? If the video 
memory of the screen position is in­
creased by 1 6  for any graphic pattern on 
the screen, the pattern remains the same 
but the color changes to the next color 
in order of increasing CHR$ codes. 
Listing 4 loads the X register with hex 
400, the beginning of video memory. 
The A register is loaded with the con­
tents of memory location X. 

In line 1 30, I add 1 6  (10 hex) to the 
contents of A. The resulting value is 
stored back to the same screen location. 
This is repeated for the entire screen, 
locations 400 to SFF. Therefore, every 
position on the screen is changed to the 
next color . •  

James Wood can be reached at 424 
N. Missouri, Box 507, Atwood, IL 
61913. 

1 3 B  I F SD-BAND INT « B1-SP+ 1 ) / 3 2 ) - ( B1-SP+ 1) /32- BTH ENMOTOROFF I FORXX-
1T03 : E P $ ( 1 ) � " " : EP $ ( 2 ) = " " : FORX-1T02 I FORY-1T03 : EP $ ( X ) cEP $ ( X ) +CBR$ ( 
1 2 8+RND ( 1 27 ) > : NEXTY , X : PRINT@SP , E P $ ( 1 ) ' I PRINT@SP+3 2 , EP $ ( 2 ) , . PLAY 
P $ : NEXTXX : PRINT@SP-1 , BL$ , I PRINT@SP+31 , BL $ , : TS-TS+1 B * R3 . SD-1 
14B I FPEEK ( 3 43 ) - 2 47THENB1=B1-1 : I FB1 <416 THENBl-416 
1 5 B  IFPEEK ( 3 4 4 ) -247THENB1-B1+1 . I FB1 > 4 4 2 THENBl -442 
16B I FSD=l THEN IF RND ( l B ) -l THENGOT07B ELSE GOTO 9B 
1 7 B  TT-TT+1 : I FTT>TH THEN A-US R ( B ) : PLAY "04L255AFBDEA" : FORTI -1T01B 
B : NEXTTI : CLS B I NB=NB-1 . I FNB=BTHENGOT02B B ELSEGOT05B 
18B IFTT+5 >TH THENPRINT@SP , ET$ ( R3 ) , : PRINT@SP+3 2 , EB $ ( R3 ) , . PLAY " L2 
5 50 3 F "  
1 9 B  GOT09B 
2 B B  CLS : PRINT@23 5 , " F INAL SCORE" , TS . MOTOR OF F : FORTI-1T05B B . NEXTTI 
: NB-3 : TH=2B : TS=B : GOT0 40 
2 0 5  DATA 14 2 , 4 , 0 , 1 6 6 , 1 3 2 , 1 3 9 , 1 6 , 1 67 , 1 28 , 1 4 0 , 5 , 2 5 5 , 3 8 , 2 4 5 , 5 7 
2 1 B  DATA1 7 1 , 1 7 5 , 167 , 1 6 8 , 1 7 2 , 1 6 4 , 1 7 3 , 1 63 , 1 7 4 , 1 6 0 , 17 2 , 1 6 0 , 1 7 3 , 1 63 , 
17 4 , 1 6 8 , 1 7 2 , 1 6 4 , 1 7 4 , 1 7 5 , 1 7 3 , 1 6B , 1 7 2 , 1 6B 
22B DATA1 1 , 2 , B , 1 , 1 5 , 1 5 , 15 , 1 5 , 1 1 , 7 , 2 , 1 , 7 , 1 1 , 1 , 1 , 7 , 1 5 , 1 5 , 1 1 , 7 , 1 5 , 1 
5 , 1 1 , 2 , 7 , 7 , 1 5 , 1 5 , 1 5 , 1 5 , 1 5  

. 3F1ZI0 00 1 00 ORG $3F00 

3FI2I0 BE 0400 00 1 1 0 START LDX 11$41210 

3F03 A6 84 00 1 20 SCREEN LDA , X 
3FI2I5 BP, 1 0  00 1 30 ADDA 11$ 1 0  

3FI2I7 A7 8121 1210 1 40 STA , X + 
3FI2I9 BC 05FF 121121 1 50 CMPX 1I$5FF 

3FI2IC 26 F5 00 1 60 BNE SCREEN 
3FI2IE 39 00 1 7121 DONE RTS 

01211210 00 1 80 END 
012112100 TOTAL E RRORS 

DONE 3F0E 

SC REEN 3F03 

STA RT 3F00 

Program Listing 4 

... See List ot Advertisers on page 138 
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G··· · · · · · · · · · · · · · · · · · · · · · · · · · · · · e · · 

1 001 

1 002 

1 003 

COLOR COMPUTERT.M . 
SOFTWARE 

PAC OROIDS T.M, 

The Best Color Game Going 

DRAGONQU EST T . M  

Challenging Adventure 

Extended Basic Requi red 

TOWER O F FEAR T.M. 

Classic Adventure 

Extended Basic Required 

1 9.95 

1 5.95 

1 9.95 

1 004 THUN DER ROAD T.M.  1 9.95 

Fun Adventure 
T.M 

1 005 LOST DUTCHMAN'S GOLD 19,95 
A Golden Adventure 

DISCOUNT 

Por 3-3%DISCOUNT . All 5 - 1 0 %  

Other RADIO SHAC'Merchandise 

Call Toll FREE for Orders 

1·800-662·9000 

... 483 · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
TRS-SO COLOR COMPUTER 

DATA ACQUISITION & CONTROL 

ANALOG TRANSLATOR MODULE 

The ANALOG TRANSLATOR MODULE is a com­
plete data acq uisition and control system for 
the COLOR and TDP-l 00 computers, Can be 
used for virtually any task requiring remote 
voltage senSing and control. 
Features include . 

• An 8-bit ana log-to-dig ital converter with 
±5V in put range, speed «20 us, and a mask­
able EOC (en d-of-co nversion) interrupt . 32-
Channel analog multiplexer . Prog ram mable­
gain-amplifier • An 8-bit digital-to-analog 
converter . Voltage-to-freq ue ncy converter 
• Frequency-to-voltage converter · Positive­
peak-detector · 4-bit port • Menu driven soft­
ware in ROM . 2K RAM . Comprehensive 
user's manual with application sect ion. 

Assembled & Tested " " , , , , , , , , , , , , .  $1 99.95 
Bareboard & Manual . , " . " . , , , , '  " . .  $ 79.95 
Control Software (ROM) . . .  " , . " , . . .  $ 39,95 
Manual . , " " .  " . .  " "  . " , , , , . ". $ 1 5 .00 

CLOCKlCALJMEM CARTRIDGE 
• Keeps track of hou rs, min.,  sec., 1 0th of 
sec., month, date, day of week, year, leap 
year . Programmable interrupt timer with 
0,5, 5,0 and 60,0 second intervals . Menu 
driven software in ROM · 8 K  RAM · Clock 

I battery backup, 
Asse mbled & Tested . ,  . . . .  " . , , ' " ' '  $ 89,95 
w/8K RAM . . " "  . . . . . .  , . . .  $ 1 1 9.95 

COMING SOON! 
• Expansion system, speech I/O transducers 
and more. 

For free i nformation, write to: 

CYBERTRON 
3 1 3 1  Timmons #723 
Houston, Texas 77027 
(7 1 3) 840- 1 27 2  

HOT CoCo J u ly 11)83 S5 



UTILITY 

BY ROCKY SMOLIN 

MAY I SEE YOUR 

MENU? 

After I bought my disk-drive sys­
tem for my Color Computer, it 

wasn't long before I had over 30 pro­
grams on one disk. My files flew past 
the screen when I used the DIR com­
mand. I wanted a better look at what 
was on my disks than the Radio Shack 
DOS allowed. 

I wrote the program Menu (see the 
listing) to solve this problem. I just type 
RUN "MENU" and my files list eight at 
a time. 

I used two Color Disk Basic com­
mands to accomplish this: DSKI$ and 
DSKO$. These powerful and easy-to­
use commands require five parameters: 
the drive number, the track number, the 
sector number, a string variable con­
taining the first 1 28 bytes to be read or 
written, and a string variable containing 
the second 128 data bytes to 'be read or 
written. 

I had to divide the buffer into two 
strings (255 bytes are the maximum al­
lowed and one sector-the quantity di­
rectly read or written-is 256 bytes). 

Also, the Color Computer's disk-sys­
tem manual shows the layout of the di­
rectory entries and reveals the format of 
the file-allocation table in great detail . 

Here's how Menu works: 
Line 10 clears string space for 2,000 

characters. 

System Requirements 
32K RAM 

Color Disk Basic 
1 Disk Drive 

56 HOT COCO July 1983 

U sing a disk system? Cre­

ate a convenient display 

of program files directly 

from the disk directory . 

Line 20 dimensions a string array of 
72 entries, which is the maximum num­
ber of files the disk directory holds. 

In line 30, NE is a count of the num­
ber of entries in the M$ array-the 
number of Basic programs. 

The directory entries are found on 
track 17 in sectors 3-1 1 .  So line 40 
creates the loop that increments S, the 
sector variable, from 3-1 1 .  

Line 50 gives the conunand that reads 
the disk. The first parameter, 0, is the 
drive number; the second parameter, 17, 
is the track number; the third parameter, 
S, is the sector number, which is a value 
between 3 and 1 1  per the loop setup in 
statement 40. Parameter four, A$, is 
where the first 128 bytes of the sector will 
be delivered; and the last parameter, B$, 
will have the second 128 bytes. 

Bytes Contents 

In line 60 the two strings are con­
catenated. In order to stay within the 
255-byte string limit of Basic, the last 
byte is left off of B$ (LEFf$(B$, 127». 

Since each entry takes 32 bytes, you 
need to look at eight entries in this 256 
byte sector. Line 70 creates a loop that 
will count from 0-7. Counting from 0-7 
simplifies the MID$ calculations, as you 
will see. 

This would be a good time to look at 
the format of the directory entry. The 
first 8 bytes are the file name, followed 
by 3 bytes of extension. It is this ex­
tension that tells us if the file is a Basic 
program. 

The value of the next byte could also 
tell whether you are looking at a pro­
gram, a data file, a machine�language 
program, or a text-editor source file. If 
you are running machine-language pro­
grams, you need to modify statement 80 
to pick those programs as well for stor­
age in the M$ array. 

Byte 1 3  tells you whether this file is in 
binary or ASCII format. Byte 14 points 
to the first granule of the file (the system 
allocates disk space in granules, which 

1-8 Name of file. If deleted, first byte is 0 
9-1 1  Extension 

12 File type: 0 = Basic program, 1 = Basic data file, 2 = machine-language program, 

and 3 = text -i:ditor source file 

13  ASCH flag: 0 = binary format, 'FF' = ASCII 
14 First granule in file (0-67) 

15-16 Number of bytes in the last sector of this file 

17-32 Not used 

Table 1. Directory Entry Layout 



1 0  CLEAR 2 0 0 0  
2 0  DIM M $ ( 7 2 )  
3 0  NE=0 
34 CLS 
35 P R I NT " R EAD I NG SECTOR - " ;  
4 0  FOR S = 3  TO 1 1  
4 5  P R I NT @ 1 7 . S ;  
5 0  DSK I $  0 . 17 . S . A $ . B $ 
60 C $ =A$+LEF T $ ( B $ . 1 27 )  
7 0  FOR I = 0T07 
S0 IF MI D $ ( C $ , I * 3 2 + 9 , 3 ) < > " BAS " THEN 1 1 0  
9 0  I F  ASC ( M I D $ ( C $ , I * 3 2 + 1 , 1 » = 0  THEN 1 1 0  
1 0 0  NE=NE+l : M $ ( N E) =MID$ ( C $ , I * 3 2 + 1 , S ) 
1 1 0  NEXT I 
1 2 0  NEXT S 
1 2 1  PRINT @3 2 . " S ORT ING - " ;  
1 2 2  FOR 1 = 1  TO NE-l 
123 P R I NT @ 4 2 , I ;  
1 2 4  FOR J=l TO NE-I 

are nine contiguous sectors or half a 
track). One of the inefficiencies of this 
type of disk-allocation scheme is that 
even if a file contains only 2 bytes, it will 
still be allocated half a track. 

Finally, bytes 1 5  and 16 tell you the 
number of bytes in the last sector of the 
file. Bytes 17-32 are unused. 

In line 80, the second parameter of 
the MID$ function points to the file ex­
tension of the entry under examination 
and asks if it is a Basic file. If not, look 
at the next entry. 

1 2 6 IF M $ ( J » M $ ( J + 1 )  THEN H $ =M $ ( J ) : M $ ( J ) =M $ ( J+ l )  : M $ ( J+ l ) = H $  
1 2 S  N E X T  J , I  

When you kill a file, the frrst byte of 
the file changes to a numeric zero. There­
fore, if the entry under examination has 
passed the frrst test (that is, it is in fact a 
Basic file), then, before storing it in the 
M$ array, line 90 allows you to ask if the 
file still exists. If the ASCII value of that 
frrst byte is a zero, then the program 
GOTOs 1 10 and doesn't store it. 

1 3 0  S= INT ( NE / S ) : IF INT ( N E/ S ) < >  NEl S THEN S=S+l 
140 FOR I = l TOS 
1 5 0  CLS 
1 6 0  FOR J = l TOS 
170 PRINT @ « J- l ) * 3 2 + 1 0 6 )  , R IGHT $ ( STR $ ( J )  , 1 ) ; " )  " ; M $ (  ( I - I )  * S+J ) 
l S 0  IF ( I - 1 ) * S +J=NE THEN 2 0 0  
1 9 0  NEXT J 
2 0 0  P R I NT @ 3 9 4 , " 9 ) NEXT SCR EEN " 
2 1 0  PRINT @ 4 5 S , "WHUT ' S  YER PLESHER " ; : INPUT X $ : X=VAL ( X $ )  
2 2 0  I F  X � l  O R  X > 9  THEN 2 1 0  You have determined that this entry 

is indeed a Basic program that you 
haven't killed or deleted . Therefore, in 
line 100, NE, the number of entries and 
also the pointer to the last entry in the 
M$ array, is incremented and the name 
of the file is extracted and placed in the 
M$ array. 

2 3 0  I F  X = 9  THEN 2 6 0  
2 4 0  P $ =M $ « I - 1 ) * S +X) 
250 LOAD P $ . R  
2 6 0  NEXT I 
2 7 0  PRINT @ 4 9 0 , " THAT ' S  ALL FOLK ' S " 

Program Listing 

ACCO LA D E  C O M P U T E R  P R O D U CTS 
PRINTERS 

Epson FX80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $625.00 
FX Tractor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $29.95 
Gemini  10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $379.95 
G e m i n i  1 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $649.95 
4K Serial I·nte rface Cable . . . . . . . . . . . . . . . . . . . . . .  $ 1 07.50 
80C To Epson Cable . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 9.95 
Paral lel  Cable . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $29.95 
Para l l e l  I n terface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $79.95 
Okidata 82A ( 1 20CPS) . . . . . . . . . . . . . . . . . . . . . . . .  $459.95 
82A Forms Tractor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $57 .50 
Transtar 1 30 .  . . . . . . . . . . .  . . . . . . . .  . . . . . . . $899.95 
(Letter Qua l i ty F u l l  Size)  

MONITORS 
B M C  ( 1 2" green) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $99.95 
BMC ( 1 2" Low res color) . . . . . . . . . . . . . . . . . . . . . .  $349.95 

D I S K  DRIVES 
80C Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $470.00 
Tandom TM 1 00-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 99.95 
Single iJrive Case & Power Supply . . . . . . . . . . . . .  $49.95 
Dual D rive Case & Power Supply . . . . . . . . . . . . . .  , $69.95 
2 D rive Cable . . . . . . . . . . . . . . . . . . . . . . . . . . .  $24.95 

'TRS i s  a registered trademark of Radio Shack.  a d i vision 
of Tandy Corporation.  

Dea'ier i n q u i ries i n v ited 
Cali fornia reSidents a d d  6 %  Sales Tax 

ShIpping & Handling 53 00 
COO Charge - 5' 50 

COO·S. CASHIERS CHECK OR MONEY ORDER ONL yl 
Personal checks must take two weeks to clear 

Foreign orders paid In U S . funds 

". See List 01 Advertisers on page 138 

ACC ESSO R I E S  
Wico Joyst icks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Joystick adaptor . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  _ . 

Kraft Joystick . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  . 
Kraft Paddles . . . . . . . . . . . . . . . .  . 

BOOKS 
TRS80 ' Programs and appl icat ions 

$24 .95 
$1 4 . 95 
$55.95 
$39.95 

for the color com p u te r  . . . . . . . . . . . . . . . . .  _ . . . . .  $ 1 4.95 
TRS80' Color Basic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $9.95 
TRS80' Color Computer Graphics . . . . . _ .  _ . • . . . .  $ 1 4 . 95 
Asse m b l y  Language Gra p h i cs . . . . . . . . . . . . . . . . . .  $ 1 4 .95 
N anos System Ref.  Card . . . . . . . . . . . . . . . . . . . . .  $4.95 

SO FTWAR E  
Batt le o f  Gettysburg . . . . . . . . . . . . .  $ 1 9 .95 
Cognilec 
Telewriter (cassette) . . . . . .  _ . . . . . . . . . . . . . . . . _ . . .  $49.95 
Telewriter (disk)  . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . .  $59.95 
Compulerware 
Home Money Manager . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 9.95 
Dood lebug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $24 .95 
Megapede . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . .  . . .  $21 .95 
Shark Treasure . . . . . . . . . . . . . .  _ • . . . . . . . . . . . . . . . .  $21 .95 
Starshi p  Chami lon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $24.95 
Dalasofl 
Zaxxon . . . . . . . . . . . . . . . . .  _ . . . _ . . . . . . • . . . . . . . . . . .  $31 .95 

ACCOLADE COM PUTER PROD UCTS 
4858 Coro n ado Ave n u e  

Sa n Diego,  C A  92 1 07 
(61 9) 223-8599 

.-227 
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��CHATTANOOGA a� CHOO CHOO &� < SOFTWARE j -Your One Stop Station T ... ck 29 

for Color Computer :� 
SolI Sector MarUtiDa 

Color Caterpillar. 
Dea.h Maze 
$ 1 9.95 ... 

Prickloy.Pea. 
SoItwa ... 15% oU 

-Vikings. Aight � $16.95 
Pl'<Rtad I. 2.  & 3 
� $19.95 

Tom Mix Software ·D.>nk����.i�3 tJ�K) 
Space Shuule ( .l�K ) 

S2M.Y5 
Spectral Associates 

Ghos. Gobbler 

Planet Jnv�iun 
Space Race 
5 19.95<a. 

Marlr. 0. .. Produell 

Super Pro 
Keyboan:t 

$69.95 

• Auro Blas( 
Cave Humer 

and Color Bener' 
$14.95' 

*Also available on disk (32K) at extra charge 

. , Antero Software Computerware �" . Pinball "" � Ball Doodle Bug 'i' \24'15 ea. S24.95 

All programs 16K on casselle unless 
otherwise stated 

Dotuoft 

:����j� �f .. :g 
Send for f= cample.e cal8ll>g and 

descriptions! ." 158 
We pay ......... wltblu Ibo U.S. 

TN residents add 6.25% .ale. tax ...... ,...._=-:=--�l (615) 875-8656 F-ii!!li!!�:tt �, P.O. Box 1 5892 l VISA 
� ha�nooga, TN 3741 5  n 11., � J! 

� . 

Line 1 10 looks at the next entry in C$. 
After you have finished looking at 

the eight entries in this sector, line 120 
gets the next one. 

You have finished looking at all 
eight-entry-rontaining sectors and have 
placed them all in the M$ array. �ow, 
since you want to display the program 
files eight at a time, line 130 calculates S 
as the number of times you will have to 
display programs. 

Line 140 starts the display loop. 
Line 150 clears the screen. 
In line 160, J counts to eight, display­

ing one entry each time. 
Line 1 70 lets you try different values 

of I and J to see how this statement pulls 
out the right entry from the M$ array 

I and displays it with a number (1-8), so 
that they line up on the screen . 

If you have reached the end of the en­
tries, line 180 prohibits the display of 
any more. 

Line 190 displays the next entry. 
Line 200 causes each screen to end 

with the choice of displaying the next 
eight entries. 

Line 210 asks for a selection from the 
user. Inputting a string value (X.$) and 
converting it to a numeric value, instead 
of just getting X, will prevent the 

REDO? message from appearing if the 
user picks something other than a num­
ber. This is for aesthetics only. 

In line 220, if X is not between 1 and 
9, ask again. 

If you selected next screen, line 230 
shows the next screen. 

If you didn't select next screen, line 
240 puts that program's name into P$ . 

Line 250 loads it with the run option 
(it will execute as soon as it finishes 
loading). 

Line 260 displays the next eight entries . 
Line 270 shmys that you have run out 

of entries. Maybe the program's on a 
different disk. Load another disk and 
run it. 

Although there is about a lO-second 
delay from the time you type RUN until 
the first eight entries are displayed, I 
prefer this method to the manual dex­
terity required to start and stop the 
display (through the use of shift @) 
while using the DIR command . •  

Rocky Smolin can be reached at 
11 772 Sorrento Valley Road, San 
Diego, CA 92121 . 

Fi l l  CoCo's Pot 0' Gold With 
81 K and 45 ,000 Words a Month MUL T I PO R T  
And did we mention more than 200 pages of programs, news. 

i nfo rmation and fun excl usively for your TRS-80® or TDP- 1 00 
Color Computer? 

That's what has made the RAI NBOW the premier mont hly 
magazine for CoCo. Col umns on Education. learn ing Asse mbly 
Language. Mac h i n e  L a n g u age u t i l i t ies .  Fantasy Games.  
Hardware and two tutori a ls  a month just for  beg i n ners! 

Pl us. the popular Bob Al brecht teaching data file techni ques. 
the well-known Don I n m an on grap hics. More than 30 prod ucts 
reviewed each month. "Inside" i n formation in  the RAINBOW'. 
Pipeline feature. Lots of letters from readers. 

Programs are the RAINBOW'. speCi a lty! Over a dozen of them 
a month.  In  areas such as business. ut i l i ties.  ed ucat ion .  g raphics.  
statistics and games. Serious programs . . .  f u n  programs . . .  usefu l  
programs. More than  81 K each month. 

All of this is ava i l able for j ust $22 a year. It's-a great bargai n .  and 
carries a money-back guarantee of satisfact ion.  

Try the RAINBOW. Your CoCo Will_ love you for  i t !  

The RAINBOW 
5803 Timber Ridge Drive 
P.O. Box 209 
Pro.peet, KY 40059 

0"296 

YES' Sign me up for a year ( 1 2  issues) of the RAINBOW. 

Name ________________________________________ __ 
Address ______________ -:::-:-,-____ -= _______ _ 
City State __ Zip 
Payment: 0 Enclosed 0 VISA 0 MasterCard 0 American Express 
Account # Signature 
Card Expiration Date Interbank # __________ _ 
SubscripHons to the RAINBOW are $22 a year in the United States. Canadian and Mex­
Ican rate U.S. $29. Surface rate to other countries U.S.  539: ai r rate U.S. $57. All  sub­
scnptions begin with the current ISsue. Please allow up to 5-6 weeks lor first copy 
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F O R  THE C o l o r C o m p u t e r  
T he mul t iport e x p a n s i o n 

b o a r d  a l l o w s  up t o  f o u r  C O L O  R 
C O M P U T E R  peri p h e r a l s  t o  b e  attached 
to t h e  c o mputer at once. Any of t h e  
fou r  p o r t s  c a n  be selected with a 
single P O K E  command . A LED indicates 
the port current l y  selecte d .  

Dis ks and a bsolutely anything designed 
for t he COLOR COMPUTER ex pansion 
port can be use.d with the MUL T I PO RT. 
I magine having a DI SC, PR I N T E R ,  M O DEM, 
VIDEOT E X  and a C LOCK C A R T R I DG E  
a l l  ��-_ �i�� with your compu ter . O r  h ow 
a bout four R O M - CART R I D G E S  for up to 
6 4  K of e xtra softw are . T he combinat ions 
are l i m i t l e ss ! T h e  MUL T I PORT comes 
a sse m bled and tested for $ 9 9 . 50 
The opt ional A C  adapter i s  $ 1 4 . 95 ; s hipping · $ 5.00 
To orde r send check or M .O .  t o :  � 
M A P L E  LEAF SYS T E M S  

. . .  

P. O. B o x  2 1 9 0 ,  st at ion ' C ·  VISA 0"92 

Dow n s v i e w , O n t  a r ,i o M/c & V I S A c a l l :  
C A N A D A  M 3N 2 5 9 (416) 736 - 1 5 0 4  



If you like color . . .  you're going 
to love HOT CoCo magazine . 

The exciting new monthly devoted exclusively to the 
TRS-80 Coior Computer . ·  It's from the publisher of 80 
Micro. 

Let HOT COCO color your system with: 
• Feature articles on color graphic techniques 
. Computer art 
• Carnes 
. Specific color applications in home, education, 

business and hobbies 
PLUS 
• Ideas on patching, adding and trouble shooting 
.Buyer's guides 
• Product and book reviews 
• Hardware interfacing and enhancing 
• Programming techniques and tutorials 

Best of all , HOT CoCo is written by users just like you. 

@V CoCo 

The material is always up-to-date and useful. Hardware, 
software, books . . .  what's new . . .  what's best . . .  what 
works. And you get 12 issues of HOT CoCo for only $24.97 . 
Use the attached order form, the coupon, or call toll free 
1-800-258-5473 . Subscribe Todayl 

r - - - - - - - - - - - -- - - - - -- - - -

I YES ' please sign me up for one year of 
• Hot CoCo at $24.97 .  

'D M C  D VISA D AE D CHECK/MO D BILL M E  

Card# _________ Exp. Date _____ _ 

Signature Interbank #_� __ _ 

Name __ ---------______ ___ 

Add� _______________ _ 

City ________ -State. ___ Zip, __ _ 

Canada rL .. Mexico $27.9711 ':1'. mll!!_ US Funds 
Foreign surface S44.9711 yr. Drily, US Funds drmcfI on US bllllk. 33784 
Please allorc 6-R weeks jar delivery. 

HOT COCO.PO Box 975.Farrningdale NY 11737 

·1'RS-80 Colur Cumputer Lf a trademark of Radio Shack. a division oj randy Corp. 
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HARDWARE 

BY JAMES J. BARBARELLO 

PC BOARD PRIMER 

YOU may be a novice to  computing 
or a crackerjack programmer but 

if you are like most CoCo owners, the 
thought of a hardware project sends 
chills up your spine. This hardware 
phobia is unwarranted, especially once 
you know the "secrets" of hardware 
construction. 

The most mysterious hardware chore 
is constructing a printed circuit (Pq 
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You can add many capa­

bilities to your CoCo by 
etching your own PC 
boards-here's how. 

board. In this two-part series, I will in­
troduce you to PC boards, show you 
how to make one from the layouts pro-

vided in magazines, arid guide you 
through the complete process with a 
useful project. I will also show you how 
to convert your own design from a sche­
matic diagram to a functioning board. 

What Is a PC Board? 

A PC board holds components in 
place and electrically connects them in a 
predefined way. You can reproduce it 



cheaply and accurately. Back in the 
dark ages before transistors, electronic 
circuits used vacuum tubes, which were 
placed in sockets. These sockets were 
fastened to an aluminum chassis, and 
the remaining resistors, capacitors, and 
diodes were strung between the pins on 
the sockets. This procedure required 
skilled labor because each chassis had to 
be hand wired and was, therefore, 
unique. 

With the advent of transistors and in­
tegrated circuits (ICs), designers could 
no longer use this point-to-point wiring. 
Enter the PC board. It let designers con­

'veniently mount the components, elimi­
nated hand wiring and its associated er­
rors, and was cheap. 

The PC board starts out as a 
"blank," which consists of two parts. 
The first part is the board itself, which 
is an insulating material such as 
phenolic or glass epoxy that is about 
1 / 1 6  inch thick . The second part, a lay­
er of copper, is bonded to one side of 
the board. There are double-sided and 

multilayered boards, but I win discuss 
only the single-sided type. The thick­
ness of the copper, stated in ounces, in­
dicates the weight of the copper coat­
ing per square inch. 

The commercial procedure for mak­
ing a PC board from the blank follows: 

• Determine the pattern to interconnect 
the parts that you will place on the fin­
ished board. 
• Transfer that pattern to the blank 
and protect it with an acid-resistant ma­
terial commonly called "resist."  
• Place the blank in  an acid solution to 
dissolve, or etch away, the unprotected 
copper. 
• Clean the resist from the board, ex­
posing the copper that remains. 
• Drill holes to accept the component 
leads. 

About now you might be asking, 

"Why bother with PC boards? Wouldn't 
it be better to wire the parts together on 
a perfboard?" Once you know how to 
construct a PC board, however, doing 
so will take less time than wiring the cir­
cuit on a perfboard and correcting your 
wiring errors. Add to that the PC 
board's durability and professional ap­
pearance and it wins hands down. 

Although the PC board construction 
process sounds complicated, you can 
duplicate it at home with very modest 
equipment. You can obtain all the tools 
at your local Radio Shack, art supply, 
and electronic supply stores. The com­
plete tool list appears in Table 1 .  

I f  a #62 drill is not available at your 
local electronics supply store, you can 
order it by mail from a machine-tool 

supplier such as Jensen Tools (1230 S.  
Priest Drive, Tempe, AZ 8528 1) .  

Before beginning, you should have 
all the tools on hand. Then you are 
ready to tackle any design described in a 
construction article. 

Step 1 
First, determine which circuit pattern 

you want to transfer to the PC board. 
This information is normally provided 
in the article's PC board layout figure. 
Your best bet is to photocopy the page 
containing the layout and use it as a 
template to locate each of the PC board 
holes and to draw the interconnecting 
lines, commonly called "lands."  

Cut out the pattern, leaving about 
one inch of paper around its perimeter 
(see Fig. 1) .  Most PC layouts have 
markers at each corner consisting of 
two crossed lines. The inside surfaces of 
the lines indicate the outer edge of the 
board. 

Next, cut the pattern as shown in Fig. 
2. This creates four "flaps," which you 
can fold into a pattern that is the exact 
size of the board. Measure this and cut a 
piece of blank PC board to match. 

Use the pattern as a drilling template. 

• Circle template ( 1 / 1 6  inch to at least 1 14 inch in 1 /64-inch increments; Pickett No. 1200 

or equal) 

• Plastic tray or box 

• #62 drill bit (You can use a 1 1 1 6  inch drill bit if no ICs are involved.) 

• Portable drill, drill press, or Mototool 

• Masking tape 

• "Pink Pearl" eraser 

• Toothpicks 

• #00 Steel wool (or nonsoap-filled scouring pad) 

• Soap-filled scouring pad 

• Etch-resist marking pen (Radio Shack 276- 1530 or similar) 

• Etchant solution (Radio Shack 276-1 535 or similar) 

• Solid copper PC board blank (Radio Shack 276- 1 586 or similar) 

Table I. List of Tools Needed to Construct a PC Board 

Unfold the flaps and place the copper 
side of the blank under the pattern. 
Then refold the flaps tightly and secure 
them with a small piece of masking tape 
(see Fig. 3). Notice that the pattern has a 
number of doughnut-shaped areas. 
These are called pads. The void in the 
middle of the pad is where you drill the 
hole. When the PC board is assembled, 
you will insert the component lead into 
this hole and solder it to the surround­
ing pad. This creates the desired electri­
cal connection. 

Drill a hole through each of the pads 
in your pattern. If you are using a drill 
press or Mototool and have a good eye, 
you can simply begin drilling. Other­
wise, you might want to place a small 
dimple in the center of each pad with a 
center punch or awl. This helps guide 
the drill bit and ensure accurate location 
of the hole. 

When you have finished, hold the 
pattern between you and a lamp. You 
should see the light corning through 

,. 

-" 

LOCATORS 

Fig. I. Untrimmed Layout with One-Inch 

Paper Border Around Outer Edge 

� � TAPER IN ON 

.-___ ---\il EACH FLAP EDGE 

1\ 
I '  I I  

CORNER LOCATORS 

) "--- - --- --- --

Fig. 2. Trimmed Layout Unfolded (top) and 

Folded (bottom) 
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A. PLACE PC BLANK IN LAYOUT. 

B. FOLD FLAPS UNDER. 

MASKING TAPE---, 

Fig. 3. How to A ttach Pattern to PC Blank 

each of the pads. If you do not, you 
missed one pad or did not drill all the 
way through the blank. Go back and 
complete the job. When you have 
drilled all the pads, you are ready for 
step 2. 

Step 2 

Carefully remove the pattern through 
which you drilled holes in step 1 and 
look at the PC board blank. Now that 
you have located the position of each 
pad on the blank, you can transfer the 
actual pattern (lands and pads) to the 
blank using your etch-resist pen. 

The etch-resist pen is a type of felt-tip 
pen that has a hard tip and ink that the 
etching solution will not affect. Before 
you begin, thoroughly clean your 
blank. Any contaminants, such as the 
oils from your hand, will prevent the re­
sist ink from adhering. Using the 00 
steel wool pad, vigorously scrub the 
copper until it is bright and shiny. Then 
brush it off with a paper towel to re­
move any debris. 

From here on, do not touch the cop­
per-handle the blank by its ends. Place 
the blank on a board or table. Using 
two small pieces of masking tape, se­
cure it to the board or table on diagonal 
ends of the blank. Make sure the tape is 
not in the area where you will be draw­
ing the pattern (see Fig. 4) . 

When you draw the pattern on the 
blank, you must make sure that the ink 
flows sufficiently to cover the copper 
that is to remain . Start by drawing a se­
ries of squiggles on scrap paper to get 
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the ink flowing freely. Then make a cir­
cle around each of the drilled holes. 
You can draw the circles freehand or, if 
you prefer, use the circle template. 

Now, referring to the pattern, draw 
the lines that connect the pads. As you 

"The etchant is poisonous 

and corrosive, so avoid 

contact with your skin 

and use only 

in a plastic vessel. " 

draw, go back to the scrap paper peri­
odically to make sure the ink is flowing 
freely. If you make a mistake, wait a 
few seconds until the ink dries and re­
move the error with an eraser. 

When you are done, check each line 
and pad against the pattern. Now is the 
time to catch any errors or omissions. 
When you are sure you have transferred 
the pattern correctly, proceed to the 
next step. 

Step 3 

The blank is now ready for etching. 
The etchant is poisonous and corrosive, 
so avoid contact with the skin and use it 
only in a plastic vessel. Carefully pour 
the etchant into your plastic tray to a 
depth of about Y4 inch . Place the blank 
in the tray, copper side down. The 

I Fig. 4. Masking tape at diagonal corners se­

cures drilled PC blank to the table. 

blank should float on the top of the 
etch ant. If it does not, turn the blank 
over so the copper is facing up. The ob­
ject is to have the copper in contact with 
the etch ant. 

Using a toothpick, agitate the etchant 
back and forth every few minutes. After 
1 5  to 20 minutes, remove the blank 
from the etchant and rinse it under run­
ning water. Make sure that the etchant 
has removed all excess copper. If not, 
place the blank back into the etch ant for 
another five minutes or so. 

When the etching is done, flush the 
used solution down the toilet. Thor­
oughly rinse the plastic tray and discard 
the toothpick . 

Step 4 

Rinse the etched board under running 
water for a minute or two. Then, using 
a soap-filled scouring pad, clean the 
copper side of the board under running 
water. As you remove the black resist 
ink, the shiny copper will appear. When 
you have removed all the resist , contin­
ue rinsing to remove all the soap from 
the surface of the board and the drilled 
holes. Dry the board with a paper towel. 

Notice that you went through only 
four steps, while the commercial proce­
dure contains five. I incorporated the 
fifth step-drilling the holes-into the 
process of transferring the pattern to 
the PC board blank. Commercial oper­
ations transfer the pattern by silk 
screening onto the blank with resist ink . 
My home process, though slower, pro­
duces the same quality results. 

Tools for Soldering 

The PC board forms a base on which 
to solder the circuit components. To 
round out part 1 of this article, II want to 
discuss soldering tools and techniques. 

You need a soldering iron, solder, a 
heat sink, and a solder wick. There are 
two different types of soldering devices 
for making electrical connections-a 
soldering iron and a soldering gun. Nev­
er use a soldering gun on a PC board. It 
produces too much heat and can dam-



age the board and the components. In 
addition, the soldering gun produces a 
strong electromagnetic field that may 
damage delicate electronic components. 

There are two basic types of soldering 
irons. One comes as an integral unit 
(e.g . ,  Radio Shack's PIN 64-2070). The 
other allows you to "customize" by se­
lecting different heating elements and 
tips (e.g. ,  handle-RS PIN 64-2080; 
33-watt heating element-RS PIN 
64-2082; long-life light-duty tip-RS 
PIN 64-2089). Never use a soldering 
iron greater than 35 watts. 

The proper solder is the difference 
between an excellent job and a poor 
one. Incorrect solder can result in loose, 
nonconductive joints. For electronic 
projects, always use a thin rosin-core 
solder. Never use an acid-core solder. A 
good choice is Radio Shack's PIN 
64-006, which is a thin rosin-core solder 
designed especially for PC-board 
soldering. 

If you have to remove a soldered 
component or correct a poor solder 
joint, you must first remove the existing 
solder with a remover wick such as Ra­
dio Shack's PIN 64-2090. A remover 
wick is easy to use. Simply place the 
wick on the joint and then place the sol­
dering iron tip on top of the wick over 
the joint. When the wick becomes hot 
enough, it will draw the solder out of 
the joint. Remove the wick from the 
joint and cut off the portion of the wick 
that contains the solder. 

How to Solder 

Soldering joins two or more electrical 
conductors in an electromechanical 
bond. The primary purpose of solder­
ing is to hold the conductors in place 
and provide electrical continuity. 

Solder is a combination of two or 
more metals that melt, flow, and hard­
en within a limited, precise temperature 
range. Solder also contains a chemical 
called "flux" (the "rosin" in rosin-core 
solder), which helps to bond the solder 
to the items being joined. 

Soldering consists of heating the 
items until they are at the melting tem­
perature of the solder. You then apply 
the solder to the joint, not the soldering 
iron. When the solder flows, covering 
the leads, remove the heat, and the sol­
der hardens to complete the bond. 

Remember to heat the items before 
applying the solder. A common tech­
nique is to place the tip of the soldering 
iron on the joint, holding the soldering 
iron at an angle similar to that at which 
you hold a pencil to write. When writ­
ing, however, you hold the pencil with 
the point facing away from you. When 

.- See List 01 Advertisers on page 138 

soldering, you hold the tip of the solder­
ing iron sideways, much like you hold a 
fork when you are eating. 

To mount a part on the board, place 
the leads through the holes on the non-

"A good solder joint 

looks shiny and smooth, 

. . .  a poor joint looks 

. dull and grainy like 

corroded aluminum.  " 

copper side of the board. Place the sol­
dering iron tip on the PC-board pad for 
two seconds or so. Then move the tip so 
that it also touches the component lead. 
Next, touch the solder to the other side 
of the lead (not the iron tip) and push in 
the solder as it melts. Apply only 
enough solder to surround the lead and 
form a pyramid shape, with the base on 
the PC-board pad. 

As soon as you have made the proper 
joint, remove the solder and then the 
iron tip from the joint. A good solder 
joint looks shiny and smooth, while a 

poor joint looks dull and grainy like 
corroded aluminum. To correct a poor 
joint, remove the solder witb a remover 
wick and redo it with new solder. 

When soldering a diode, transistor, 
or other delicate component, use a heat 
sink. This allows you to heat the lead, 
but keeps the heat away from the elec­
tronic device. Heat"sinking means at­
taching a metal clip to the lead on the 
non copper side of the PC board so that 
the heat flows into the clip, not into the 
component, much like water flows into 
your kitcben sink and is collected there. 
A small alligator clip, such as Radio 
Shack's PIN 270-380, makes an excel­
lent heat sink. 

Next Month 

Part 2 of this article will describe how 
to construct a simple interface that al­
lows external switches or an audio sig­
nal to trigger the CoCo. In addition to 
constructing the PC board, I will also 
discuss the applications software, in­
cluding a program for intrusion detec­
tion and a voice- or switch-actuated 
"typewriter" for the handicapped . •  

Write James Barbarello at RD #1, 
Box 241H, Tennent Road, English­
town, NJ 07726. 

Switchable Expansion Is Here 
A PERFECT COMPANION FOR COCO 
The key to versa tili ty i s  the new BT-2000 
COMPANION. - Load 5 cartridges and enjoy the 
benefits of Pus h ·Bu t ton selection. -SAVE CoCo's 
connector. Red uce pl ugging.  -Indicator l ights, 
know a t  a gla nce wh ich cartridge is  in use. -No 
more Turn -Offs. Sw i tch to the next cartridge in 
your C O M P A N I O N .  -Push a button to 
RESTA RT without turning power ON a nd OFF 

'249.95. 

FOR THE ADVANC ED USER AND EXPERIMENTER 
The utmost in  power and versat i l i ty is  the BT- lOOO Expansion Interface 
Un it .  -B uih in supply to power your peripherals or expe ri menter circui ts. 
-5 E xpan sion slots - - - Internal memory decod i ng.  -Space fo r your ML 
Ut i l i t ies in EPROM or in optional RAM. $270.00. 
Or with 8K of RAM, $300.00. 

Write now fo r FREE b rochure. 
Add '5 .00 s & h. Check, money 
order, VISA , MC (Account no. 
and expir. date).  COD charge 
'2 .00 ( req's certified check or 
money o rder).  M ich.  residents 
add 4 %  sales tax. 

A lso for CoCo:  
BT - 10 10  Pa rallel P rinter Inte rface 

$ 79.95 
BT- 1020 Rea l  Time Clock/Ca lend a r  

$ 109.00 
BT- 1030 Ve rsat i le I nterface Port 

$ 69.95 

asic Dept H P.O. Box 51 1 Ortonvi lle, M il 48462 

ECH NOLOGY ( 3 1 3) 6 2 7-6 1 46 
.- 248 
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PROGRAMMING TECHNIQUE 

BY DENNIS R. MARTIN 

MORE COLORS IN 

PMODE 4 

Have you ever looked enviously at 
the many colors in the graphics 

of a fancy game program or wondered 
how you might be able to use the red, 
white, and blue of a Chromasette 
cover? If you list the program, you will 
probably discover that the information 
you need is in machine code or, even 
worse, that it uses that strange tech­
nique known as string packing . So you 
return, discouraged, to the same old 
Basic routines. 

Now, however, you can create more 
colors in your high-resolution graphics 
with no machine language. All you need 
are some of the Extended Color Basic 
commands already in your computer 
and the simple techniques described 
below. 

As most users of Extended Color 
Basic graphics know, the numbers and 
combinations of colors available for 
high-resolution graphics are quite 
limited: green/yel\ow/blue/red and 
bufflcyan/magenta/orange in PMODE 
1 and PMODE 3, and only black/green 

At last there is hope for 

Basic programmers wanting 

to display more creative 

and colorful graphics . 

or blacklbuff in PMODEs 0, 2, and 4. 
In adc!ition, the color sets are inflexi­

ble, so some colors cannot be used si­
multaneously. For example, if you want 
to draw a flag (it is, after all, July), you 
will quickly discover that red, white, 
and blue are not available together ,in 
any of the five PMODEs or in any of 
the unimplemented graphics modes, but 
only in the semi-graphics modes. 

And how, you may ask, are you go­
ing to draw stars with block graphics? 

Color Artifacts 

The answer to your color problems is 
a phenomenon known as color arti­
facts. Most Color Computer users 

Program Listing 1 

1 0 0  , * * * * * * * * * * * * * *  
1 1 0  ' * * * POINTEST * * * 
120 ' * * * * * * * * * * * * * *  
1 3 0  ' 
1 4 0  CLS : P RINT: PRINT " PRESS <ENTER> TO CLEAR THE SCREEN AND 

DRAW LINES ( 1 0 , 1 0 ) - ( 1 0 , 2 0 )  AND ( 1 2 , 1 0 ) - ( 1 2 , 2 0 ) . THE RESUL 
T WIL L BE A S ING L E ,  WIDE , COLORED LIN E . "  
1 5 0  PRINT : L INEINPUT" THEN PRESS THE <SPACE BAR> TO RETURN TO 
TH E TEXT SCREEN AND EXAMINE THE COLORS OF THE POINTS ( 9  
, 1 1 )  THROUGH ( 1 3 , 1 1 ) , WHICH ARE ON BOTH SIDES AND PART OF 
THE COLORED LINE . " ; R $ 
1 6 0  PMODE 4 , I : PCLS : COLOR 1 , 0 : SCREEN 1 , 1  
1 7 0  LINE ( 1 0 , 1 0 )  - ( 1 0 , 2 0 )  , PSET: LINE ( 1 2 , 1 0 )  - ( 1 2 , 2 9 )  , PS ET 
1 8 0 IF PEEK ( 3 4 S ) < > 247 THEN 1 8 0  
1 90 CLS : PRINT" TH E FOLLOWING WERE T H E  COLOR NUMBERS OF TH E G 
IVEN POINTS " : PRINT 
200 FOR X=9 TO 1 3  
2 1 0  PRINT " PO INT ( " X" , l l )  , " PPOINT ( X , l l )  

Listing continued 
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probably have noticed that the buff in 
PMODE 4 is not always a true white. 
Solid objects, squares, and circles that 
are drawn on a black background and 
PAINTed are pure white, but the rag-

(X.V) 

A.y;z:az 

Fig. 1 .  Method/or Finding the Length a/Line A 

System Requirements 

16K RAM 
Extended Color Basic 

{ 



Listlng cOllllnued 
2 2 "  NEXT 

ged edges of an empty circle certainly 
are not. 

23" PRINT: PRINT" 
ES DRAWN CAN BE 
ARE INTERPRETED 
24" END 

NOTE THAT ONLY THE POINTS ON 
' SEEN ' BY THE COMPUTER. THE 

AS BLACK ( " ) . "  

THE ACTUAL LIN 
OTH ER POINTS 

Also, single points that are PSET 
often appear as blue or red, and a rain­
bow of colors can be produced when 

Program Listing 2. R WB DEMO 

1 0 0  t * * * * * * * * * * * * * * * * * * * * * *  
1 1 "  ' * * * * * *  RWB DEMO * * * * * *  
1 2 0  t * * * * * * * * * * * * * * * * * * * * * *  
1 3 "  ' 
1 4 "  ' * * *VAR IABLES USED* * *  
1 5 '"  X , Y=STANDARD COORDINATES 
1 6 '"  I=COUNTER 
1 7 '"  R=RAD I US O F  CIRCLE 

"There are two ways 

1 8 '"  A = I N  C IRCL E ,  L ENGTH O F  A VERTICAL L I N E  BETWEEN T H E  DIAME 

to produce red and blue 

in PMODE 4-by setting 

points or by drawing 

lines. The latter is 

quicker and easier 

when writing and entering 

programs in Basic. " 

TER PARALLEL TO TH E X-AX i S  AND A POINT ON THE CIRCUMFERENCE 
19'" B=LENGTH BETWEEN CENTER OF CI RCLE AND INTERNAL END POINT 

OF LINE A. A, B, AND R FORM A RIGHT TRIANGLE ,  WITH R AS THE H 
YPOTENUS E ,  B AS THE BAS E ,  AND A AS THE S I D E  
2 " "  ' 
2 1 "  ' * * * INITIALI ZATION * * *  
2 2 "  PMODE 4 , 1 : COLOR 1 , " , PCLS : SCREEN 1 , 1  
2 3 "  ' * * *DRAW LARGE RED AND BLUE SQUARES IN TOP ROW * * *  
24" X=2" : Y=2" : GOSUB 7 9 "  
2 5 "  X=185 : Y= 2 " : GOSUB 7 9 "  
26" ' * * *DRAW WH ITE SQUARE IN TOP ROW * * *  
2 7 "  L I N E  ( 1 " 3 , 2 0 ) - ( 1 5 3 , 6 5 )  , PS ET , BF 
2 8 0  ' * * * RIGHT TRIANGLE , BOTTOM LEFT* * *  
2 9 0  X= 2 1 : Y=l!" 
3 " 0  FOR Ie0 TO 5" STEP 2 
3 1 "  LINE ( X+ I , Y +I ) - ( X +I , Y + 5 " )  , PSET 
320 NEXT 
3 3 0  ' * * *CIRCLE , BOTTOM CENTER* * *  
3 4 0  R= 25 

points or lines intersect or come close to 
one another, as in the Timebomb pro­
gram in Going Ahead with Extended 
Color Basic or a kaleidoscope or spiro­
graph program. 

Llstin)! ("OI/til/lled These colors are color artifacts and 
are not created by the computer direct-
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Listing continued 

3 5 9  X= 1 9 2 : Y= 1 3 5  
3 6 9  FOR I s 9  TO 2*R STEP 2 
3 7 9  IF I ( R THEN B=R-I 
3 8 9  IF DR THEN B= I-R 
3 99 IF I=R THEN A=R : GOT041 9 
4 9 9  A=SQR ( R ' 2 - B ' 2 )  
4 1 9  LINE ( X +I , Y -A) - ( X +I , Y+A) , PSET 
429 NEXT 
4 3 9  ' * * * RED AND BLUE DIAMOND , BOTTOM RIGHT * * *  
4 4 0  X=1 8 5 : Y=135 
459 FOR 1=9 TO 2 4  STEP 2 
4 6 9  LINE (X+I , Y -I ) - ( X +I , Y +I ) , PS ET 
4 7 9  NEXT 
4 89 FOR 1=27 TO 51 STEP 2 
4 9 9 LINE ( X +I , Y- ( 51-I » - ( X +I , Y+ ( 5 1 - I »  , PS ET 
5 9 9  NEXT 
5 1 9  ' * * * SERI ES OF COLORED BLOCK S ,  MI DDLE LIN E * * *  
5 2 9  Y=89 
5 3 9  FOR X=4 8 TO 299 STEP 25 
549 FOR 1=9 TO 1 9  STEP 2 
5 5 9  LINE ( X + I , Y ) - ( X +I ,Y+ 1 9 )  , PSET 
569 NEXT I : NEXT X 
5 7 9  LINE ( 9 , 8 5 ) - ( 2 55 , 8 5 ) , PSET 
5 8 9  ' * * * ' PAINTING ' OBJECTS OR PARTS OF OBJECTS WH ITE * * *  
599 X = 4 9  
6 9 9  FOR 1 = 9  T O  1 9  STEP 2 
6 1 9  L INE ( X +I , Y ) - ( X +I , Y+1 9 )  , PS ET 
6 2 9  NEXT 
6 3 9  X=76 
6 4 9  FOR 1=0 TO 4 STEP 2 
6 5 0 L INE ( X +I , 8 2 ) - ( X+I , 8 8) , PSET 
6 6 0  NEXT 
6 7 0  FOR Y=80 TO 90 
6 89 LINE ( 1 9 8 , Y ) - ( 298 , Y ) , PS ET 
6 90 NEXT 
7 0 9  FOR Y=82 TO 88 
7 1 0  LINE ( 1 7 5 , Y) - ( 1 81 , Y )  , PS ET 
7 2 0  NEXT 
7 3 9 LINE ( 3 1 , 1 4 0 )  - ( 4 1 , 1 59)  , PS ET , B F 
7 4 0 CIRCL E ( 2 1 0 , 1 35 ) , 1 0  
7 5 9 PAINT ( 2 1 1l , 1 3 5 )  , 5 , 5  
7 6 0  GOT07 6 0  
7 7 0  END 
7 8 0  ' * * *SUBROUTINE TO DRAW LARGE COLORED BLOCKS , TOP ROW* * *  
7 9 0  FOR 1 = 0  TO 5 0  STEP 2 
8 9 0  L INE ( X +I , Y ) - ( X +I , Y+4 5 ) , PS ET 
810 NEXT 
820 RETURN 

1 0 0  ' * * * * * * * * * * * * * * * * * * * * * *  
1 1 0  , * * * * * *  JULY 4TH * * * * * *  
1 2 e 1 * * * * * * * * * * * * * * * * * * * * * *  
1 3 0  ' 
1 4 0  ' BY DENN I S  R. MARTIN 
1 5 0 ' 1 FEBRUARY 1 9 82 
1 6 0  ' FOR 1 6 K  COLOR COM PUTER 
179 ' EXTENDED COLOR BAS IC 
180 ' 
1 9 0  ' ** *VARIABLES USED * * *  
2 0 0 ' SP=STRIPE ARRAY 
210 ' ST=STAR ARRAY 

Program Listing 3. July 4th 

2 2 9 ' H=FULL VERTICAL LINE FOR LETTER ARRAY 
2 3 0 ' CR=CROSS P I ECE FOR LETTER ARRAY 
2 4 0 ' HH=HALF VERTICAL LINE FOR LETTER ARRAY 
259 ' X , Y= STANDARD COORDINATE VAR IBLES 
2 6 0 ' I�FOR/NEXT COU NTER VARIABLE 
27 0 ' XX , YY=SINE WAVE COORD INATES 
2 8 0 ' RD=VALUE OF ONE RADIAN 
2 9 9 ' A , R , SN=SINE WAVE VARIABLES 
3 0 9  ' 
3 1 9  ' * * * INIT IALI ZATION * * *  
3 2 0  POKE 6 5 4 9 5 , 0 : PMODE 4 , 1 : D IM SP ( 9 , 6 5 )  , S T ( 9 , 4 )  ,H ( 9 , 4 ) , CR ( 0 , 3 ) ,H 
H ( 0 , 3 )  
3 3 0  COLOR 0 , 1 : PCLS : S CREEN 1 , 1  
3 4 0  ' * * *DRAW AND "GET" TOP STRI PE * * *  
3 5 0  FOR X = l  TO 2 5 5  STEP 2 
3 6 9  LINE ( X , 3 0 )  - ( X , 3 9 )  , PSET 
3 7 0  NEXT X 
3 8 0  GET ( 0 , 3 9 )  - ( 256 , 3 9) , S P , G  
3 9 9  ' * * * DRAW OTHER STRI PES* * *  
4 0 0  FOR Y=50 TO 1 6 9  STEP 29 
41 0 PUT ( 0 , Y ) - ( 2 56 , Y + 9 ) , S P , PSET 
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ly, but by the TV monitor. When the 
computer sends a signal to the television 
receiver to set a single point , that signal 
comes so quickly and is so strong that 
the receiver misinterprets it as also con­
taining color information, which is not 
actually present or intended. 

Points PSET at various distances 
from one another cause the television 
decoder to produce various colors. It is 
possible, however, to control this phe­
nomenon and produce true colors in 
PMODE 4. 

The techniques described below work 
well only with Color Set ° (black/buff). 
The visual effect of Color Set 1 in 
PMODE 4 is green superimposed on the 
buff of Color Set 0. It is as if you are 
looking at a black/buff image through 
a green-screen add-on. As such, the col­
or possibilities with Color Set 1 are only 
shades of greenish-gray. In Color Set 0, 
however, you can create many vivid col­
ors, including red and blue. 

Red and Blue 

There are two ways to produce red 
and blue in PMODE 4-by setting 
points or by drawing lines. The latter is 
quicker and easier when writing and 
entering programs in Basic. 

The principle is quite simple. Draw­
ing two vertical lines on adjacent X 
coordinates produces a thick white line. 
An example is the following: 

200 LINE (I0, 1O) - ( 1O,20),PSET: 

4 2 0  NEXT Y 
4 3 9  ' * * *REMOVE STRI PES FROM F I ELD * * *  
4 4 0  L I N E  ( 9 , 3 0 ) - ( 1 0 4 , 1 0 9 ) , PRESET ,B F 
4 5 0  ' * * *DRAW BLUE F I ELD* * *  
4 6 9  FOR X = 2  TO 1 0 2  STEP 2 
4 7 0  LINE ( X , 3 0 )  - ( X , 9 9 )  , P S ET 
4 8 9  NEXT X 
4 9 9  ' * * *DRAW AND "G ET" STAR * * *  
5 0 9  COLOR 1 , 9  
510 LINE ( 1 9 , 3 6 )  - ( 1 5 , 3 6 )  , PS ET 
5 2 0  LINE ( 1 2 , 3 7 ) - ( 1 3 , 3 7) , PS E T  
5 3 0  L I N E  ( 1 2 , 3 5 )  - ( 1 3 , 3 5 )  , PS E T  
5 4 0  L INE ( 1 0 , 3 8 )  - ( 1 1 , 3 8 )  , PS ET 
5 5 9  LINE ( 1 4 , 3 8 ) - ( 1 5 , 3 8 )  , P S ET 
5 6 0  GET ( 1 0 , 3 5 ) - ( 1 5 , 3 8) , S T , G  
5 7 0  ' * * *DRAW OTHER STARS * * *  
5 8 0  Y=35 
590 FOR 1=1 TO 4 
6 0 9  FOR X=10 TO 90 STEP 1 6  
6 1 9  P U T  ( X , Y )  - ( X +5 , Y +3) , ST , PSET 
629 NEXT X 
6 3 9  Y=Y+7 
6 4 9  FOR X=18 TO 82 STEP 16 
6 5 9  PUT ( X , Y ) - ( X +5 , Y+ 3 )  , ST , PSET 
6 6 9  NEXT X 
6 7 9  Y=Y+7 
6 8 9 NEXT I 
6 9 9  FOR X=19 TO 99 STEP 1 6  
7 9 9  PUT ( X , Y ) - ( X +5 , Y+3 ) , ST , PSET 
7 1 9  NEXT X 
7 2 9  ' * * *CALL SONG SUBROUTINE * * *  

Listing ('ontinutd 
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LINE ( 1 1 , 10) - ( 1 I ,20),PSET 

Drawing vertical lines on alternate even 
or odd coordinates generates a colored 
line. An example of this is: 

200 LINE ( 10, 10) - (1O,20),PSET: 
LINE (l2, IO) - (12,20),PSET 

Likewise, setting two adjacent 
points, as in 

200 PSET (10, 10): PSET (10, 1 1 ) 

results in a large white (or nearly white) 
point, but setting alternating points, as in 

200 PSET (10, 1 0): PSET (10, 1 2) 

creates a colored point. 
A horizontal line is always white, and 

drawing lines on alternate Y coor­
dinates, as in 

200 LINE ( 1 0, 10) - (20, IO),PSET: 
LINE (12, 1O) - ( 12,20),PSET 

produces two distinct white lines. 
The color produced by a pair of ver­

tical lines on alternate X coordinates is 
red or blue. Unfortunately, which of 
the two colors appears is to some extent 
unpredictable, at least initially. Some­
times lines drawn on even-nwnbered co­
ordinates create blue, while lines on odd­
nwnbered coordinates result in red. 

Other times the reverse is true. I have 
found that the odds of either color ap­
pearing the first time I turn on my Color 
Computer are approximately equal, al­
though in short tests the machine may 
seem to prefer one color or another. 

Pressing the reset button can toggle 
the color set back and forth, reversing 
red and blue, but neither resetting nor 
turning off the computer will always re­
verse the colors. Occasionally, several 
tries are necessary. 

Once in a particular mode, the com­
puter remains in that mode until it is 
turned off or reset. Colors cannot be 
switched while the machine is running. 

One problem is that the computer 
does not recognize that a new color is 
being generated . It is putting out a 
signal for two buff lines, which the TV 
receiver displays as a single colored line, 
but which the computer still perceives as 
two distinct buff lines. Because of this 
dichotomy between computer and dis­
play, it is not possible to test the color of 
a single point and get a reliable answer. 

Program Listing I demonstrates this 
problem. Neither the PPOINT com­
mand nor a PEEK of a specific display 
address can be trusted to match what 
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you see on your screen. 
Consequently, the computer cannot 

help you determine which color will be 
displayed and it cannot switch the col­
ors if they are wrong. You must correct 
the error manually. The correction is 
simple and lasts until the computer is 
turned off or reset. 

Drawing Colored Objects 

Once you understand the principle 
that parallel vertical lines on adjacent 
even- or odd-numbered X coordinates 
produce red and blue lines, drawing 
larger solid objects is simple. Squares 
and rectangles are especially easy. All 
you need is a FOR . . .  NEXT loop, 
STEP 2 to increment the X coordinate, 
and a LINE command within the loop. 

The same subroutine can draw red 
and blue squares by changing the begin­
ning coordinate of the figure. You can 
even create a white object by drawing a 

"Once you understand 

the principle 

that parallel vertical lines 

on adjacent 

even- or odd-numbered X 
coordinates produce 

red and blue lines, 

drawing larger solid 

objects is simple. 

Squares and rectangles 

are especially easy. " 

block of one color and then superim­
posing a block of the other color on it. 

Drawing objects other than squares 
and rectangles requires a little more 
thought and creativity in arranging the 
loops and changing the coordinates, but 
it is still relatively easy. You can pro­
duce triangles by changing the X and Y 
coordinates, and you can make a circle 
or ellipse if you remember a little 
trigonometry . 

A white area within a colored object 
is even possible, using the LINE com­
mand to superimpose one co'ior on an­
other as described above. Also, the 
LINE (X l , Y l )  - (X2,Y2), PSET,BF 
command creates a white rectangle or 
square, as does drawing a series of 
parallel horizontal lines, since horizon­
tal lines are always white. 

The CIRCLE and DRAW commands 
do not work well, nor does the PAINT 
command, since the computer sees the 
solid object as a series of white lines, 
which stops PAINT dead . Because of 
this, the only way to create a white circle 
or irregular shape within a colored ob­
ject is by superimposition. 

Program Listing 2, RWB DEMO, in­
cludes all the techniques and principles 
for creating red, white, and blue objects 
on a PMODE 4 screen . Lines 230-250 
call a subroutine that draws the two 
large colored blocks in the top corners 
of the screen . 

. 

The subroutine is based on a 
FOR . . .  NEXT loop that increments 
the X coordinates in STEPs of 2, plus a 
LINE command within the loop. It is 
quite simple and functions equally well 
for red and blue squares. The beginning 
coordinate, which you specify, deter­
mines the color. A white block is also 
added to the top row, using the simplest 
and quickest Basic command possible, 
the LINE . . .  , BF statement. 

In lines 280-300 the loop counter in­
crements the X and Y coordinates of the 
upper end of the line, resulting in the 
isosceles right triangle, bottom left. The 
diamond in the lower right corner car­
ries this principle several steps further in 
lines 430-500. The counter increments 
and decrements the Y variable above 
and below its starting point, which has 
the effect of turning the triangle on its 
side. The process is then reversed, draw­
ing a second triangle in the opposite col­
or, back-to-back with th.e first. The col­
or change, however, is caused by the 
starting coordinate, not by reversing the 
triangle. 

You may notice that the two triangles 
do not touch each other to form a solid 
red-and-blue object. In PMODE 4, red 
and blue cannot be made to touch along 
a vertical line, although they can be 
directly above and below one another 
with good results. This, again, is due to 
peculiarities of the TV receiver. 

If red and blue are placed directly side 
by side (on adjacent coordinates), a 
white or light-colored line appears 
where they touch. If the two colors are 
placed slightly farther apart with two 
points between them (the next closest 
position and the one found in the RWB 
DEMO), a black line separates them. 
This is not a serious problem, but it 
must be taken into consideration when 
designing any colored PM ODE 4 
graphics. 

Perhaps the most interesting object 
on the screen is the circle in the middle 
of the bottom line. Creating ,jt is similar 
to creating the diamond on the right, 



I. isI'nl: (·Onlill,,�d 
7 3 1l  GOSUB 2 3 5 1l  
7 4 1l  ' * * *DRAW BELL* * *  
7 5 1l  COLOR 1 , Il : PCLS 
7 6 1l  LINE ( 1 3 6 , 4 1l ) - ( 1 21l , 4 1l ) , PSET 
7 7 1l  LINE - ( 1 2 1l , 4 6 )  , PSET 
781l LINE - ( 1 1l 1l , 4 8 )  , PSET 
7 9 1l  LINE - ( 9 6 , 5 2 )  , PSET 
81l1l LINE - ( 8 4 , 1 1l 8 )  , PSET 
811l LINE - ( 8 1l , 1 1 6 )  , PSET 
821l LINE - ( 6 8 , 1 2 4 )  , PSET 
831l LINE - ( 6 4 , 1 2 8 )  , PSET 
841l LINE - ( 6 2 , 1 3 2 ) , PSET 
851l LINE - ( 1 9 4 , 1 3 2 ) , PSET 
860 LINE - ( 1 9 2 , 1 2 8 )  , PSET 
8 7 1l  LINE - ( 1 8 8 , 1 2 4 ) , PSET 
880 LINE - ( 17 6 , 1 1 6 )  , PSET 
8 9 0  LINE - ( 17 2 , 1 0 8 )  , PSET 
9 11 0  LINE - ( 1 6 0 , 5 2 ) , PSET 
910 LINE - ( 15 6 , 4 8) , PS ET 
9 2 1l  LINE - ( 13 6 , 4 6 )  , PS ET 
9 3 0  LINE - ( 1 3 6 , 4 1l ) , PSET 
940 PAINT ( 1 2 8 , 41 ) , 5 , 5  
9 5 0  ' * * *DRAW STANDARD HOLDING THE BELL * * *  
9 6 1l  FOR X - 4 8  TO 6 0  STEP 2 
9 7 1l  LINE ( X , 3 6 ) - ( X , 5 2 )  , PSET 
9 8 1l  NEXT 
9 9 1l  FOR X�6 2 TO 76 STEP 2 
1 0 1l 1l  LINE ( X , 2 4 ) - ( X , 5 2 ) , PS ET 
1Il 1ll NEXT 
1 0 2 1l  LINE ( 7 8 , 2 4 ) - ( 7 8 , 5 1l )  , PSET 
1 11 3 0  LINE ( 80 , 2 4 ) - ( 80 , 47 )  , PSET 
1 0 4 0  LINE ( 82 , 2 4 ) - ( 82 , 4 4 )  , PSET 
1 0 5 0  LINE ( 8 4 , 2 4 ) - ( 8 4 , 4 2 )  , PSET 
1 11 6 0  FOR X-86 TO 166 STEP 2 
1 117 0  LINE ( X , 2 4 ) - ( X , 4 0 )  , PSET 
1Il80 NEXT 
1 0 9 0  LINE ( 1 6 8 , 2 4 ) - ( 1 6 8 , 4 2 )  , PSET 
1 1 0 0  LINE ( 17 0 , 2 4 ) - ( 1 7 1l , 4 4 )  , PSET 
1 1 1 0  LINE ( 17 2 , 2 4 ) - ( 1 7 2 , 47 )  , PSET 
1 1 2 0  LINE ( 1 7 4 , 2 4 ) - ( 17 4 , 5 0 )  , PSET 
1 1 3 0  FOR X-1 7 6  TO 192 STEP 2 
1 1 4 1l  LINE ( X , 2 4 ) - ( X , 5 2 ) , PSET 
1 1 5 0  NEXT 
1 1 6 0  FOR Xc1 9 4  TO 206 STEP 2 
1 1 7 0  LINE ( X , 3 6 ) - ( X , 5 2 ) , PSET 
1 1 8 0  NEXT 
1 1 9 0  ' * * *DRAW LINES ON BELL* * *  
1 20 0  FOR X-80 TO 1 7 6  STEP 2 
1 2 1 0  LINE ( X , 1 0 8 ) - ( X , 1 1 1 ) , PRESET 
1 2 2 0  NEXT 
1 23 1l  FOR X-94 TO 1 6 2  STEP 2 
1 2 4 0  LINE ( X , 5 2 ) - ( X , 5 5 ) , PRESET 
1 2 5 0  NEXT 
1 2 6 0  ' * * *DRAW NUMBERS ON BELL * * *  
1 2 7 0  L I N E  ( 1 1l 5 , 7 6 ) - ( 1 1l 5 , 9 2 ) , PRESET 
1 2 81l FOR X=111 TO 1 2 1  STEP 2 
1 2 9 1l  PRESET ( X , 7 6 )  
1 3 11 0  NEXT 
1 3 1 1l  LINE ( 1 21 , 7 6 ) - ( 1 21 , 9 2 )  , PRESET 
1 3 2 1l  FOR X=127 TO 137 STEP 2 
1 3 3 1l  PRESET ( X , 7 6 )  
1 3 4 1l  NEXT 
1 3 5 1l  LINE ( 1 3 7 , 7 6 ) - ( 1 3 7 , 9 2 )  , PRESET 
1 3 6 1l  FOR Icll TO 16 STEP 8 
1 3 7 1l  FOR X-143 TO 1 5 3  STEP 2 
1 3 8 0  PRESET ( X , 7 6 + I )  
1 3 9 1l  NEXT: NEXT 
1 4 1l 1l  LINE ( 1 4 3 , 7 6 ) - ( 1 4 3 , 9 2 ) , PRESET 
1 4 1 1l  LINE ( 1 5 3 , 8 4 ) - ( 1 5 3 , 9 2 ) , PRESET 
1 4 2 1l  ' * * *CALL SONG SUBROUTINE* * *  
1 4 3 1l  GOSUB 2 3 5 1l  
l U ll  PCLS 
1 4 5 1l  ' * * *DRAW WHITE OF F IRECRACK ER* * * 
1 4 6 1l  LINE ( 1 1l 0 , 9 5 ) - ( 1 3 7 , 17 7 )  , PSET,BF 
1471l ' * * *DRAW STRIPES ON F IRECRACKER* * *  
1 4 81l X-lll ll : Y- 9 1l : GOSUB 1 5 7 0  
1 4 9 1l  Y=1 1 5 : GOSUB1 5 7 0  
1 5 11 0  yc141l : GOSUB1 5 7 0  
1 5 1 0  Yc1 6 5 : GOSUB1 5 7 0  
1 5 2 0  X-l Il 1 : Y-1 0 2 : GOSUB 1 5 7 0  
1 5 3 0  Y-127 1 GOSUB1 5 7 0  
1 5 4 0  Y-1 5 2 : GOSUB1 5 7 1l  
1 5 5 0  GOT01 6 2 0  
1 56 0  ' * **LI NE-DRAWING SUBROUTINE * * *  
1 5 7 1l  FOR 1 = 0  T O  3 6  STEP 2 
1 5 8 0  LINE ( X+ I , Y+ I/3 ) - ( X+ I , Y+5+I/3 ) , PRESET 
1 5 9 1l  NEXT 
1 6 11 0  RETURN 

Lislin" continued 

... SH List of Adve,t1se,s on pege 138 

H 
OW ! 

D O  
YO U 

S P E L L  
R E L I E F? 

If proofreading your word processing text leaves you 

bleary·eyed, t hen rest your eyes with 

SPELL 'N FIX 
SPELL 'N FIX proofreads your text for spelling and 

typographical mistakes in the twinkling of an eye. It 

looks up each word in the dictionary and reports 

every mistake. It finds errors that even experienced 

proofreaders miss . And when it finds them, it  lets you 

fix them - fast .  The result? Perfect text , every time. 

Without eye strain. 

SPELL 'N FIX is compatible with all word processor 

programs. Available on disk or cassette for $69.29, 

cheaper than a new pair of bifocals. Price includes 

20,000 word dict ionary; optional 75 ,000 word 

dictionary (strictly for the professional writer) is $50 

additional. 

ALSO AVAILABLE 
HUMBUG the ultimate debugger/monitor 
STAR-DOS disk operating system . . . . . . . . . .  . 
CHECK 'N TAX home finance package . . . .  . 
REMOTERM for use with a remote terminal . .  
NEWT ALK voice debugging program . . . . . . .  . 
SHRINK our version of Eliza . . . . . . . . . . . . . . .  . 

$39.95 
$49.90 
$50.00 
$19.95 
$19.95 
$15.00 

Send for catalog. We accept checks, COD, Visa or 

MasterCard. NY Stale residents please add sales lax. 

STAR-KITS 
P.O. BOX 209 - H 
MT. KISCO, N.Y. 10549 

(914)  24 1 ·0287 .... 432 
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Lisfing "()"'inu�d 

1 6 1 0  ' * * *DRAW SINE WAVE FOR FUS E * * *  
1 6 2 0  XX= 1 1 8 : YY=9 5 : RD=57 . 2 9 5 7 7 9 5 1  
1 6 3 0  FOR A--180 T O  1 7 9  STEP 4 
1 6 4 9  R=A/RD 
1 6 5 0  SN=SIN ( R) * 1 0  
1 6 6 0  PSET ( XX , YY+SN) 
1 6 7 0  XX�XX+l 
1 6 8 0  NEXT 
1690 ' * * *CALL SONG SUBROUTINE * * *  
1 7 0 0  GOSUB 2370 
1 7 1 0  ' * * *DRAW FIRST LETTER AND " G ET" DIFFERENT SEGMENTS " * * *  
1 7 2 0  Y=5 
1 7 3 0  FOR Xs57 TO 61 STEP 2 
1 7 4 0  LINE ( X , Y ) - ( X , Y+3 0 )  , PSET 
1 7 5 0  NEXT 
1 7 6 0  GET ( 57 ,  5) - ( 61 , 3 5 )  , H , G 
1 7 7 0  X=7 3 : GOSUB 2 1 2 0  
1 7 8 0  FOR X = 5 7  T O  7 7  STEP 2 
1 7 9 0  LINE ( X , Y+ 1 2 ) - ( X , Y+17 ) , PS E T  
1 8 0 0  NEXT 
1 8 U GET ( 57 , 1 7 )  - ( 7 7 , 2 2) ,C R , G  
1 8 20 GET ( 57 , 1 7 )  - ( 6 1 , 3 5 )  , H H , G  
1 8 3 0  ' * * *DRAW OTH ER LETTERS* * *  
1 8 4 0  X�87 : GOSUB 2 1 2 0 : GOSUB21 3 0 : Y =19 : GOSUB 2 1 3 0 : Y-5 
1 850 X-103 : GOSUB 2 1 2 0  
1 8b 0  X�117 : GOSUB2 1 20 : GOSUB 2 1 3 0 : Y= 1 9 : GOSUB 2 1 3 0 : Y= 5  
1 87 0  X=1 3 3 : GOSUB 2 1 4 0  
1 8 S 0  X=1 47 : GOSUB21 2 0 : GOSUB2 13 0 : Y=19 : GOSUS 2 1 3 0 : Y=5 
l S 90 X=1 6 3 : GOSUB 2 1 4 0  
1 9 0 0  X=177 : GOSUB 2 1 4 0 : Y=1 9 : GOSUB21 3 0 : Y=5 
1910 X=1 93 : GOSUB 2 1 4 0  
1920 X=lS5 : Y=19 : GOSUB 2 1 4 0  
1 9 3 0  X=1 2 : Y= 5 2 : GOSUB 2 1 4 0  
1 9 4 0  Y=6 5 : GOSUB213 0 : Y= 4 0  
1950 Xa2 S : GOSUB 2 1 2 0  
1 9 6 0  X�4 2 : GOSUB 2 1 2 0 : Y=6 5 : GOSU B2 1 3 0 : Y= 4 0  
1 9 7 0  X= 5 S : GOSUB 2 1 2 0  
1 9 S0 X=7 2 : GOSUB21 2 0 : Y= 6 5 : GOSUB 2 1 3 0 : Y=40 
1990 X=1 0 2 : GOSUB 21 4 0 : Y�53 : GOSUB 2 1 3 0  
2 0 0 0  X=1 1 0 : GOSUB 2 1 4 0  
2 0 1 0  X=1 1 8 : Y =40 : GOSUB 2 1 4 0  
2 0 2 0  LINE ( 1 6 2 , 4 0 )  - ( 1 66 , 5 6 )  , PS ET , BF 
2 0 3 0  LINE ( 1 66 , 5 2) - ( 17 8 , 5 6 )  , PSET,BF 
2 0 4 0  LlNE ( 1 7 8 , 4 0 ) - ( 1 82 , 7 0 )  , PSET, BF 
2 0 5 0  LINE ( 1 92 , 5 0 ) - ( 2 1 2 , 5 4 )  , P SET,BF 
2060 LINE ( 2 0 0 , 4 0 ) - ( 2 0 4 , 7 0 ) , PSET , BF 
2 0 7 0  LINE ( 2 2 2 , 4 0 ) - ( 2 26 , 7 0 )  , PSET , BF 
2 0 8 0  LINE ( 2 26 , 5 2 ) - ( 23 8 , 5 6 )  , PSET , BF 
2090 LINE ( 2 3 8 , 5 2 ) - ( 2 4 2 , 7 0 )  , P SET , BF 
21 0 0  GOT0 2 1 6 0  
2110 ' * * * LETTER SEGMENT DRAWING SUBROUTINES * * *  
2120 PUT ( X , Y ) - ( X+ 4 , Y+3 0 )  , H , PSET: RETURN 
2 1 3 0  PUT ( X , Y) - ( X+ 2 0 , Y+5 ) , CR , PSET: RETURN 
2 1 4 0  PUT ( X , Y ) - ( X +4 , Y+1 8 ) , H H , PS E T : RETURN 
2150 ' * * *CALL SONG SUBROUTINE * * *  
2160 GOSUB 2380 
2170 ' * * *BURN FUS E * * *  
2 1 8 0  FOR A=1 80 T O  - 1 7 9  STEP - 4  
2 1 9 0  RcA!RD 
2 2 0 0  SN=SIN ( R) * 1 0  
2210 CIRCLE ( X X , YY+SN ) , 2  
2220 C IRCLE ( XX , YY+SN ) , 2 , 0  
2230 PRESET ( X X , YY+SN ) 
2240 xx=XX-l 
2250 NEXT 
2 2 6 0  ' * * *EXPLOSIONS * * *  
2270 CLS 2 : SCREEN0 , 0  
2280 FOR 1=1 TO 5 
2290 CLS 2 : CLS4 : CLS 2 : CLS 4 : CLS 0 : GOSUB 2 3 9 0  
2 3 0 0  NEXT 
2 3 1 0  ' * * *RETURN TO RUN AGAIN* * *  
2 3 2 0  FOR 1 = 1  TO 2 0 0 0 : NEXT : RUN 
2330 END 
2340 ' * * * SONG AND SOUND SUBROUTINES * * *  
2 3 5 0  POKE654 94 , 0 : PLAY " V1503 L8 . GL16EL4CEG04L2CL8 . EL16DL4C03EF+L3 
GPSL8GP16L1 6G04 L4 . EL8DL4C03L2BLSAB04L8 . CP16 L4C03GEC " : POKE6 5 4 9 5 , 
0 : RETURN 
2 3 6 0  GOT02 3 6 0  
2 3 7 0  POKE6 5 4 9 4 , 0 : PLAY"V1504LSEP1 6L3 2 EP3 2L4 EFLS . GP1 6L2GL8FEL4DEL 
8 . FP16L4 . FP8L4FL4 . EL8DL4C03L2BL8AB04L4C03EF+L2G" : POKE6 5 4 9 5 , 0 : RE 
TURN 
2 3 8 0 POKE 6 5 4 9 4 , 0 : PLAY "V1503L4G04 LS . CP16CP16L 8C03BL8 . AP16APl6L4A 
04DL8FEDL16CP16 L4C03L2 . BP2L8GP16L16G04L4 . CL8DEFL1 . GP2L8CDL4 . EL8 
FL4DL1 . C " : POKE6 5 4 9 5 , 0 I RETURN 
2 3 9 0  POKE6 5 4 9 4 , 0 : PLAY "Ol L255V3 0CGFBEGACV2SFABCDFDBV25FADECGBCV 
2 3AEDBFECGV2 0.EBFACDGFV1 SBDCAFBGEV1 5DABF ADCGV13 EADCBGBFVl 0CEBDAC 
DGVSECFDABDCV5GBFADCEGV3CDB ECAGDVICBFEAGDCADBCAGCDCV1 5 " : POKE6 5 4  
9 5 , 0 : RETURN 
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where the Y coordinates are incre­
mented and decremented, while the X 
coordinate is incremented across the 
screen. 

Determining the exact end points to 
produce a circle may seem to be a dif­
ficult problem at first, but it actually re­
quires nothing more complicated than 
the Pythagorean theorm for a solution. 
Figure 1 demonstrates the method for 
finding the length of the [line A, which 
must be subtracted from the beginning 
Y coordinate value to find the highest 
point of a particular line and added to 
find the lowest point. The equations are 
in lines 330-420. 

You can create an ellipse by changing 
the value of A found in line 400. 

HRemember, if the colors 

are reversed when they first 

appear on your screen, 

reset the computer and try 

running the program 

again. " 

Multiply A by some number greater or 
less than one, e.g. : 

400 A = SQR(Rt2 - Bt2)* 1 .5 

or 

400 A = SQR(Rt2 - Bt2)*.5 

The multipl ier works l ike the 
height/width variable in Basic's CIR­
CLE command. Try adding the multi­
plier to RWB DEMO and watch your 
circle change shapes. 

In lines 5 1 0-570, nested FOR . . .  
NEXT loops draw a series of small 
blocks of alternating colors, after which 
a horizontal line is drawn through 
them. You can see that the line is pure 
white and remains white, even when it 
passes through colored objects. 

Next, several techniques paint (or try 
to paint) objects or parts of objects 
white. Lines 590-620 superimpose a 
second block of the opposite color on 
the leftmost block of the row, turning it 
white. The next four lines create a small 
white square in the second block from 
the left ,  using the same technique. The 
rightmost block is made white by pro­
gram lines 670-690, which draw a series 



PRO-COLOR-FILE 
If you're through playing games and are ready to 
get serious about software, then PRO-CO LO R­
FIILE is for you. Turn your TRS-80 32K Color 
Com puter D isk system i nto a powerful data base 
manager. 

We're serious about PRO-CO LOR- F I LE.  I t ' s  the o n ly 
program of i ts k i nd that g ives so much flexi b i l ity a nd 
power to you r  color d i s k  at a price t hat w i l l  f i t  your 
budget. I n  fact, i t  could be the l east expensi ve software 
yo u ' l l  ever buy . 

PRO-CO LO R-F I LE is not j ust one program . It g i ves you 
the a b i l i ty to create a ny a ppl ication that req ui res i n fo r­
mat i o n  to be stored, searched , u pdated , sorted and 
reported . You can custom d esign your own mai l i n g  l i st,  
i nventory, stock i n vest ment reco rds, t i me manager, 
expense records, i ncome records . . . .  anyt h i n g .  

T h e  best part a bout PRO-CO LOR-F I'LE  i s  t h a t  y o u  d o n ' t  
have to b e  a programmer o r  e v e n  k now a l o t  abo u t  d isk 
i n put/o u t put to use i t .  You d esign your a ppl i cat ion 
programs in a way t hat i s  easy for you to understand a nd 
use. I n  fact , the more you use PRO-CO LOR- F I L E  t h e  
more yo u l earn about d a t a  base develo pmen t .  

On l y $79.95 + $2.00 S h i pping a nd Ha nd l ing .  
W e  accept V I SA. MAST E R C H A R G E ,  Checks o r  Money O rders . 
No C.O.D. 's  please. 

Call or write for more details: 
D E R R  I N G E R  S O F TWAR E ,  Post O f fice Box 5300, F lorence, S . C .  
29502. Phone : (803 ) 665-5676 after 6 : 00 p . m .  ( E DT ) .  
PRO-COLO R - F I L E  ©1 983 D en n is Derringer.  
' T R S-80 is a t rademark o f  t h e  Tandy Corp. ..-36 

DAISY WHEEL 
New Smith Corona TP- 1 

True letter quality printer for less than the cost of an , 

office typewriter! Pr iced $500 less than other popular 

daisy wheel printers! 

SALE PRICE: 
$499. 

* L ESS $ 5 0  REBATE* 
]une.- ]lLty 1 9 8 3  

F EATU R ES: 
* Fnct lon feed 

* 1 5  c ps.  1 20 wpm 

* Changeable daisy wheels 

* Para l le l or serial inter face 

* Compat ible With R I S ,  Apple. e t c .  

Ep.6 0 n 
�{X 8 0  
FX8 0  

.A IX I 0 0  

,. SUNILOCK SYSTEMS 
9 42 1 7  Carol ina Ave. ..-456 

Richmond. Va . 23222 
AVV I T I ONA L PR I NTER SPEC I A LS 

OlU.da;ta C .  Uoh ( paJ!. )  ( .6  eJt )  
� 36 9  8 2A  $4 1 9  8 5 1 0  $ 3 9 9  $ 5 79 

5 5 9  8 3A 6 3 9  1 5 5 0  6 9 9  7 � 9  
6 4 9  9 2  4 9 9  F I O - 4 0  1 2 99  1 2 9 9  

9 3  8 4 9  F l O - 5 5 1 5 9 5  1 5 9 5  
W E  W I L L  ,'{EET OR BEAT ANY AD VERTI S ED PR I C E  

T O  O R D E R  C A L L  TOLL F R E E  800-368·91 91  
I n  V i r g i n i a  c a l l  804 32 1 9 1 9 1  

We accept M asterCa r d .  Visa and COOs 

"" See List 01 Advertisers on page 138 

TANDON 
DISK DRIVES 

for your COCO 
Features 

Fully software compatible 

6ms track-to-track 

40 tracks 

Higher quality 

DRIVE 0 $449. 
DRIVE 1 $249. 

PRINTERS 
STAR GEMINI 1 0  $3 79. 

STAR GEMINI 15 $5 19. 

OKIDA TA 80 $349. 

PRO WRITTER $469. 

GX 100P $249. 

BOTEK PARRALLEL ADAPTER $69. 

1 6K CHIP SET $ 14.95 

64K CHIP SET $64. 

WICO JO YSTICK $25. 

WICo-COCO ADAPTER $ 1 7.95 

HA YS SMART MODEM $239. 

VERBA TIM SS/DD 10box '26.96 

u. ()CAIt WA ITS U. FOIt A ouom 
ON ANY COMI'CI7D I'IfODUCT 

WIA. CAItO. �Y 0ItDMa, 
I'EIISONAL CHECKS REOUIRE 3 WEEKS 

COMPUKIT 
1-800-23 1-66 7 1  order line 
1 - 7 13-480-6000 technlclll ilne 

16206D HICKORY KNOLL 
HOUSTON, TEXAS 77059 
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This al l  MIL Program will copy BASIC or MIL programs 
including most Auto Start Programs. It Will supply the 
beginning, ending and offset addresses and al low you to 
change the load address for Mit programs. liD errors are 
ignored 50 that bad tapes can be corrected. Programs can 
be renamed and the motorlaud,o fun ctions are controlled 
from the keyboard. 
CAT NO OMOO4 1 6 K Ext $1 2.95 

OATAMAIL 
The ultimate cassette based mailing l ist program for home 
or business use. Ful ly customized data collection screen 
allows you to set your own field lengths and field titles. Fast 
machine language sort by any Column ,n any field. Save all or 
any block of files for latter reading by OATAMAIL or your 
own letter program. Merge two or more lists, search by 
record number or key word in any column. One key 
commands for Input, Kill ,  Change. Print single records or 
any block of files, 1, 2, 3, or 4 across. 32 K holds about 300 
files. 
CAT. NO. OMOO3 1 6 K Ext $1 4.95 

BLANK KEYBOARD OVERLAYS 9ge EACH 

w. are d •• I.,.. for the following fine comp8ni •• : -
- ARK ROYAL GAMES • MAF=lt( DATA PRODUCTS 

• COMPUTER tSLA f',,m • NELSON SOFTWARE 

• 0 5 L COMPUTER SYSTEMS 

PRODUCTS • RAIN eO""'" CONNEC TION 

.. DYNAMIC ELECTRONICS SOFTWARE 

• FRANK HOGG - S PEeCH SYSTEMS 

LABORATORIES - S UGAR SOFTWARE 

• HOMEBASE COMPUTER • THE PROGRAMMERS 
SYSTEMS GUILD 

• HOME RUN COMPUTER 
PRODUCTS 

- LITTlE BITS COMPUTING 
SERVICES 

• TOM MIX SOFTWARE 

• WEST BAY COMPANy 

BOOKS from 
SYBEX » BYTE » OSBORNE » RESTON 

.DISCOUNT 
�S�D 

ALL TRS-80 MODELS 
UP 

CALL FOF1 O U R  CO M P E T I T I VE 

P R I C E S  ON ALL MAJOR B R A N D S  

FREE PLEASE WRITE AND R EQUEST . .  
• CUSTOMER D ISCOUNT PRICE LIST 
• MANUFACTURE WARRANTIES 

Mountain PIlot Air Flight Simulation 
Eagle Pass Is an aerial graveyard. Imagine the wreck­

age of planes beneath you. No one has made it through 
before. Ever. But you have to. The miners at Goldtown 
are out of supplies and only you can help them. 

Check your airspeed. Nol enough. Pull back to full 
throttle . Okay. You're barely missing the peaks below. 
Bul don't forget your other instruments. This pass is 
narrow . and twisting. Watch your compass heading. 
And keep away from the clilTs. 

Envision Goldtown glit tering In the distance. You may 
actually make It. But don't relax yet. You can't refuel at 
Goldtown. And there's stlll the return trip. 

Requires: TRB-80' Color Computer/Extended 
BASIC 16K Tape "0370RC $ 19.95 

600 reet or runway. This is your i1rsl solo flight. Throt­
tle at full. Elevators at a quarter. Airspeed increases: 
65 . . . 90 . 1 1 5 mph. 

Stress warning! Cut the throttle or you'lI break up. 
The next few minutes you fluctuate between stress and 
stall warnings. Finally you level off. 

Feeling confident? Flip the ailerons and bank right. 
But not too much. or you'l I be flying upside down-out 
of control. Try a loop . A roll. Gliding. Try a dive. You 'lI 
have so much fun you may forget to land before your fuel 
runs out. 

Requires: TRB-80' Color Computer 16K 
Game Paddles optional. Tape ·0437RC $14.95 

' TRS·80 is a trademark of the Radio Shack Division of Tandy Corporation. 

YESI The Sky's The Limit! Send me: 
_ copies of Mountain Pilot #0370RC@81 9.95 Please add 82.50 for Postage & Handling 

__ copies of Air Flight Simulation #0437RC@81 4.95 o VISA 0 MC 0 AMEX 0 Check/MO 

NAME CARDII 

ADDRESS INTERBANK _____________ __________ _____ ___ 

CITY ZIP ___ _ EXP. DATE 
SIGNATURE _________________________ __ 

ORDER TOLL FREE 1-800-258-5473 
Rte. 101 & Elm S t  . .  Peterborough. NH 03458 

337B45 
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of horizontal lines over the block .  Lines 
700-720 do the same for the center of 
the block beside it. Line 730 creates the 
block in the lower left triangle with a 
LINE . . .  ,BF command, the simplest 
method by far. 

Lines 730-740 demonstrate clearly 
that CIRCLE and PAINT do not work 
well. You cannot draw a white circle 
because some points on the circle are the 
same color as those already set in the 
figure, so they appear colored, not 
white. Consequently, they create gaps 
in the circle. Also, PAINT can only fill 
in the empty space between the two tri-

'angles. It stops when it hits one of the 
set colored points . A circle actually can 
be painted, however, by superimposi­
tion. To see one, add the following lines 
to your program: 

75 1 R = 5  

752 X = J J 2: Y = 1 35 

753 FOR I =0 TO 2*R 

754 IF I<R THEN B = R - I  

755 IF I>R THEN B = I - R 

756 IF I = R THEN A = R:GOT0758 

757 A = SQR(R t2-Bt2) 

758 LINE (X + I, Y - A) - (X + I, Y + A),PSET 

759 NEXT 

The same technique creates colored 
areas in white objects by using PRESET 

instead of PSET. With the above lines 
(75 1 -759) still in your program, add the 
following: 

7fJJ X = 1 1 8:Y = 1 30 

761 FOR I = 0  TO 10 STEP 2 

762 LINE (X + I, Y) - (X + I, Y + IO),PSET 

763 NEXT 

765 GOT0765 

To finish the color demonstration 
with RWB DEMO, reset the computer 
and run your program. Just watch the 
colors exchange places. 

And Now, the Flag 

Now we turn to an application of 
some of the concepts outlined above. 
First, the GET and PUT commands can 
be used in conjunction with the other 
techniques to speed up and simplify 
graphics. 

Second, all the techniques described 
above work equally well regardless of 
which color, black or buff, is the fore­
ground or background. Red and blue 
appear darker on the white background 
than on the black. This means that you 
can switch foreground and background 
colors to take advantage of the simplest 
method of creating a graphics figure. 

Program Listing 3 creates a July 4th 
treat. It adds some sound to liven things 

up and speeds up the clock to draw the 
screens more quickly, but it must be 
slowed down for the sound to behave 
properly. 

The program is in four sections, al­
lowing you to enter it a section at a time, 
with allowances made for the sound 
subroutines. The only new idea is draw­
ing the sine curve for the fuse and burn­
ing it. Doing so is simple, however, and 
has nothing to do with color production. 

Remember, if the colors are reversed 
when they first appear on your screen, 
reset the computer and try running the 
program again . 

We have produced a new high-resolu­
tion graphics color set, which combines 
aspects of PMODE 3 and PMODE 4. 
Solid white objects or lines are in the 
sharp PMODE 4 resolution, while col­
ored areas are at a slightly lower resolu­
tion, resembling PMODE 3 .  

With careful choice and placement of 
colors, so that white is used where 
greater clarity is needed and red or blue 
where straight or more ragged lines suf­
fice (as in the "bell" in Listing 3), the 
overall effect can be impressive . •  

Address correspondence to Dennis 
R. Martin, Minnesota Bible College, 
920 Mayo Wood Road, S. W. Roches­
ter, MN 5590/. 

�I'S PROGRAMMING YOUR  COLOR COMPUTER DRIVING YOU NIUTS? 
MESSED-UP BY THE MANUAL? 
FRUSTRATED BY FOLD-OUTS? 

SEND FOR 
H ELP! 

THE  ONLY COMPLETE REFERENCE SYSTEM 
FOR THE COLOR COMPUliER 

HELP! is a relerence book whl'ch contains every 
basic command lor the COLOR COMPUTER. Its 
Index lists each command, not only by what It Is 
called, but by what It does. All 01 the major 
commands are shown with their lormulas, 
examples, and a lull set 01 notes explaining the 
various parts, uses, and pi Halls. 

The BEGINNING PROGRAMMER Is provided with 
a brlel but valuable guide to programming wrIHen In 
English, not computerese. Each command Is 
explained clearly, and does not require any prior 
knowledge 01 programming. 

The more ADVANCED PROGRAMMER will lind 
HELP! to be the perfect system lor checking 
commands which are less lam

-
lIIar, lor warnings 01 

traps to be avoided, and lor exact relerences to the 
Instruction manuals. 

232 pages ring-bound to lie lIat on the computer. 

$9.95, plus $1 shipping 
VISA or MASTER CHARGE. 

REAL SOFTWARE COMPANY-P.O. BOX 486-NORTHBORO,  MA 0 1 532 (61 7) 393-6281 
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THE TOP-RATED COCO WORD PROCESSOR: 
Colorware researched the word 

processors available for the Color 
Computer. We came to the very 
same conclusion that so many re­
view articles have! Telewriter-64 
is, by far, the superior word pro­
cessor for the Color Computer. 

Why is Telewriter so much bet­
ter than the others? For one thing, 
it has overcome the 32x1 6 charac­
ter display limitation of the Color 
Computer. No small feat, Telewri­
ter accomplishes this by generat­
ing its own set of characters in 
software. You select 51 x24, 64x24 
or 85x24 character displays by 
merely issuing a format command. 
If you have ever used a word pro­
cessing system, you know how im­
portant it is to be able to see a good 
portion of your text on the screen. 

T £ l £ u t )  H R - H  
lIu� I' " .hal '-"f't()l.(hfd rolorold """I .... tit • tJl ... � ..t "111. Str"" s/'IoM'M tM Shl4 ( t  .... I� 
wi It,., " wr.tr.JIhd bY ·lflftt.d.t�·, Ieo'ltf 
hr. .. ltorr • •  s IliIl IrUll! 1 0IIIff (1M' r!l)t It-e rtwr ... 
;�,=:::��� !�.!r "fo�� ���t���. 
rotl �"" lfI'·�� n trlJll' tt.ot OOJIt �ful � r(,�' ��f� -:d,���� [�OCI�"�� ��rlr:" 
, .. II� 11'I1� ltl' of ttttll 'l1 0111' '/(N rNl b '-I 
IV l t  .... 1I11 I l h , . ,rOtrllo. 1,1_,tf!" [II!I I "  
Y,.j . " H ,  .01 L�I, )lJ 01 , ... ,�t ... .:.� .,," ."' 

" f'  ( .,...."ttr [ Itlt-It ,r,I1te. 

" J � � � � to 1 , " 0 I • : $ 1 , • ( ) • •  { i ; 
• to C � or f 1 l .. , k I 1"\ 0 , , r I I \0 • � , ) 
1 • . I : '  , � • , • � ! 1 L • ( ) • ; : _ I 

Telewriter-64 also generates 
. true lower case characters. This is 

much preferable to the reverse 
characters that merely "represent" 
lower case letters in other co-co 
word processors. 

Telewriter-64 is feature packed. 
Besides the standard features 

EXTENSION CABLE FOR 
YOUR MODEM/PRINTER 

Place your modem or printer where you 
want. 15 ft. cable with four-pin male 
and four-pin female DIN connectors. $19.95 

COCO ROM/PROJECT/PRODUCT CASE 
QUANTITY 
2-4 (2 min. )  

5-9 
1 0-99 

1 00 & u p 

PRICE EACH 
$5. 50 

3 . 50 
2.75 

CALL 

Give B Professlonsllook to your project or product 
Designed especially for the Color Computer ROM slot. 
High quality 3 piece injection molded black plastic with 
spring-loaded door. 

• Same size and specifications as Radio Shack ROMpak 

SUPER-PRO KEYBOARD 
REPLACEMENT PROFESSIONAL 
KEYBOARDKIT ... ONL Y $69.95 
• Contour molded , full travel keys for fast smooth typing. 
• Custom made to fit precisely. Has same key layout. 
• Complete, easy instructions for any CoCo or TDP-1 00. 
• Ideal for word processing and other serious CoCo use. 
Note: Forcomputer.s manufactured after Oct. 1 982, add $4.95 

UPGRADE IN JUST MINUTES! 
COLORWARE INC. 

78-038 Jamaica Ave. 
Woodhaven, NY 1 142 1 (21 2) 647-2864 

TELEWRITER-64 
found in any word processor, Tele­
writer also includes: user-friendly 
full-screen editing, rapid cursor 
and scrolling control, page jump, 
right justification, menu-driven 
disk or cassette access, compata­
bility with spelling checkers (such 
as Spell-and-Fix), and a clever 
double check that asks the user 
"Are you sure?" before executing 
any operation that would kill any 
sizeable amount of your texl. 

Telewriter-64 runs on any 1 6K, 
32K, or 64K system (extended 
Basic not required) and works with 
any printer. It has all of the control 
codes necessary to take full ad­
vantage of all of the features in any 

printer. There is even a "typewri­
ter" mode which sends typed lines 
directly to your printer. 

With advanced word processing 
software such as this, your color 
computer becomes a truly power­
ful word processing system, with a 
price that makes sense for the per­
sonal user. 

Beyond impressive capability, 
Telewriter-64 simply makes any 
kind of writing a pleasure. It is a 
truly sophisticated system that is 
marvelously easy to learn and en­
joyable to use. 

Disk . . . .  
Cassette . 

$59.95 $49.95 

QUALITY DISK DRIVE CABLES 

High qual ity cable and high force, gold plated contacts 
ensure the utmost in connection reliability for your CoCo 
or TDP-1 00. 

CD Disk pack extender, 3 ft. . . $29.95 
Allows you to move your disk drive 
interface back and out of the way. 

® One Drive Disk cable $19.95 
o Two Drive Disk cable . . . . . $29.95 

COLOR WARE UGHTPEN 

ONL Y$19.95 
FREE PROGRAM 

CASSETTE 
INCLUDED 

• Plugs directly into your joystick port. 
• Comes with six fun & useful programs on tape. 
• Easy instructions show how to used with Basic. 
• Comptible with light pen software such as Computer 

Island's "Fun-pak." 

\ , 

I 
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WE PAY shipping on any order that includes at least one game 
Use our convenient tol l  free 800 l ine. 

GHOST GOBBLER 
From Spectral Associates. this 
"Pac" theme game is the best of it's 
type. Brilliant color. action and 
sound. just like an arcade gobble 
your way to glory. but watch for 
those ghosts! Get in on the wild fun 
of this game craze now. Tape: 
$21 .95. Disk: $25.95 

DONKEY KING 

GHOST GOBBLER 
You Simply can not buy a more impres­
sive game for your color compuler Ihan 
this new wonder from Tom Mix. The 
graphics. sound. and animation are all 
lust astonishing I There are tour different 
graphic screens and each is endless 
(un. Requires 32K. Tape: $24.95. Disk: 
$27.95 

PROTECTORS 
There are several good ver­
sions of the "Defender" theme 
available for the CoCo. None. 
however. rival this one from 
Tom Mix. No other game 
malches the detailed graphics 
and sheer excitement 01 this top 
seller. Requires 32K. Tape: 
$24 .95. Disk: $27.95 

From Color Software . comes a 
lightening swift shoot & dodge 
the enemy game. It's clever 
cross between "Robot ron" and 
"Beserk" themes. with bullets 
flying everywhere. Solid. shoot­
em-up-fun. Requires 16K. 
Tape: $1 7.95. Disk : $ 1 9.95 

Spectral Associ,lIes' very well 
done "Berserk" type game with 
some interesting added fea­
tures. Each cassene contains 
both the 16K and 32K version. 
The 32K version has voice out­
put' Plenty of action. Tape: 
$21 .95 

Just released by The Cornsoft 
Group. this is the officially 
licensed version from Sega. the 
arcade manufacturer. It has it 
ali i 4 lane super highway. 
snakes. turtles. logs. alligators. 
etc. Lots of action and laughsl 
Requires 16K. Tape : S1 9.95 

Your space fighter roars into the 
Death Corridor. Lock-on and 
blast the enemy fighter from the 
sky. Now try dropping one into 
Death Star'S narrow exhausl 
vent. It takes skill and guts. 
Good luck! With "Star Wars" 
theme song. From Anteco. 
Tape: $24.95 

[ THE COLORCADE .. 
* Itls a Joystick Interface. 

Now you can connect any Atari compatible joystick to your CoCo. 
These sticks are extremely rugged & provide very fast response 
and real arcade type action. They wil l  improve the play of almost 
any game. The difference will amaze you ! SUPER JO YS TICK MODULE 

THEA TARI 

A well proven joystick. the Atari is 
known for being rugged and reliable. It 
gives good response and is the stan­
dard among home video players. Now 
at a great price I Use with module above. 

ZIRCON VIDEO 
COMMAND 

A GREA T 
BUY! 

This one has received outstanding re­
views. Its unique design fits the hand 
beaulifully and it has the truly fast and 
positive response needed for high 
speed play. Actually out-pertorms some 
joysticks that cost S500r more. 

COLORWARE INC 
78-038 Jamaica Ave. 

Woodhaven, NY 1 1 421 (2 12) 647-2864 

* Itls a Rapid Fire Module! 
Press the fire button on your joystick and get a great burst of fire 
instead of just a single shot! Adds tremendously to the many 
shooting type games that do not have repeat fire_ With variable 
bu rst speed. 

* Itls a 6ft. Extender Cord. 
WICO FAMOUS 

"RED BALL " 

The high pertormance joystick from the 
people who make them for the arcade 
machines. Built to take the abuse of 
even the most enthusiastic player. This 
is the best! Wico #1 5-9730. Use with 
module above. 

ORDERING 

I N FOR MATION 

ADD $2.00 PER ORDER 

FOR SHIPPING. 
WE ACCEPT VISA. MASTERCARD. 

CHECKS, M.a. 
C.O.D. ADD $3.00 EXTRA. 
NY RESIDENTS ADD SALES TAX. 
OVERSEAS, FPO, APO, ADD 10%. 
DEALER DISCOUNTS AVAILABLE. 
IF ONE OR MORE GAMES 
ARE INCLUDED. 

SHIPPING IS FREE. 

�TOLL FREE ORDE.RING 
�. 800-221 -091 6 

Orders onIy_ NY & Info caN (212) 647"2864 



UTILITY 

BY ROBERT P. BUSSELL 

THAT'S A PRINT 

I recently purchased an Okidata 82A 
printer, which I have hooked up us­

ing the serial interface. I had no difficul­
ty getting the printer to work properly. 
However, I discovered that I needed 
some printer utilities to take better ad­
vantage of the printer. 

Do you want your CoCo 

and printer to run in sync? 

If so, give these simple 

utility programs a try. 

The first time I did an LLiST on a 

� ----..... 
./ / V 

V 
I 

[gJ \ 
1\ 

'\ \. 
""------�� 

5 1'10= 1 
I lli  PMOOE4, I : PCLS : SCREEN I ,  III 
20 FOR 1 = 1  TO 30 STE P I 0  

""'-\ 1\ 
1\ 
1\ 

V 
V 

II . / 
/" 

30 L I NE ( 1 28 - I , AO* ( 35 - 1 » - ( 1 28+ I , AO t ( 95+ 1 » , PSET, B 
40 NE XT 1 

. 

5111 C I RCLE ( 1 28, AO*35 ) , 30" AO 
52 L I NE ( 00, 00) - ( 255, AO * 1 3 1 ) , PSET, B 
50 E X EC &H7A00 
7111 GOTO 70 

Figure 1 
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large program , the printer printed ove] 
the perforations at the bottom 0 
each page. Program Listing 1 is m� 
solution to this problem . This prograrr 
keeps track of the number of line: 
printed , and after it has printed 55 lines 
it issues a page number and a form feec 
to space the paper to the beginning 0 
the next page. 

The program looks for a carriage re 
turn (OD hex, 1 3  decimal) to signify the 
end of a line. When it finds a carriage 
return , it increments the line count b� 
one. If the line count is greater than the 
number of lines per page, the prograrr 
prints a page number and issues a fom 
feed to space the paper to the beginnin/ 
of the next page. 

Since many Basic program lines ar, 
longer than 80 characters, the progran 
maintains a secondary counter. It incre 
ments the lines-per-page counter when 
ever a line exceeds 80 characters. 

This program has two entry points 
The first entry point is located at lab� 
SETU P and the second at labt 
START. The first causes a "hook" i! 
Basic to pass control to a separate rou 
tine whenever the program prints 
character . This entry point also reset 
the line and page counters to zero pric 
to printing a new listing . 

I wrote this program specifically fc 
the Okidata 82A printer , but it is equa 
ly useful with other printers. If YOl 
printer does not have a form-feed con 

System Requirements 

16K RAM 
Editor/ Assembler 
Okidata 82A or 
Similar printer 
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30 L I NE ( 1 28- I , AO* ( 36- I » - ( 1 28+ I , AO* ( 36+ I » , PSET, B 
40 N E X T  I 
50 C I RCLE ( 1 28, AO*36 ) , 30" AO 
52 L I NE ( �0, 00) - (255 , AD* 1 9 1 ) , PSET, B 
60 E X EC&H?A00 
70 GOTO 70 

Figure 2 

mand (DC hex, 1 2  decimal), you must 
change line number 860 to a small rou­
tine to issue enough line feeds to posi­
tion the print to the appropriate posi­
tion on the next page. An example to 
space up 10 lines is shown below: 
00860 LOOP3 LDA #10 LINEFEED 

00862 LDB #10 NO OF LINES TO 

SPACE 

00864 

00866 

JSR $A285 PRINT IT 

DECB DECREMENT 

COUNTER 

00868 BNE LOOP3 REPEAT 

UNTIL 10 LINES MOVED 

If your printer requires a line feed 
with the carriage return to print proper­
ly, you can enter in this routine as 
follows: 

00522 LDA #10 LINEFEED 

00524 JSR $A285 PRINT IT 

The second entry point is at label 
START and is called from the Basic op­
erating system each time the program 
sends a character to the printer. 

This utility routine will work with 
LUST and PRINT #-2 commands. 
The entry point SETUP can be called 
from inside a Basic program to reset the 
counters. After loading it with a 
CLOADM command, you should ini-

The Or ig i na l  , FLEX for Co lor  Com puters 
• Upgrade to 64K 
• RS to FLEX, FLEX to RS file transfer ability 
• Create your own character set 
• Automatic recognition of single or double density and single or 

doubled sided 
• All features available for either single or multiple drive systems 
• Senable Disk Drive Seek Rates 
• Faster High Resolution Video Display with 5 diHerent formats 
• Save RS Basic from RAM to Disk 
• Move RS Basic to RAM 
• Load and save function on FLEX disk 
• 1 3  Support Commands 8 with Source Text 

Languages Available 
Pascal, Fortran, RS BasiC, .AS Assembler, TSC Basic, TSC Assemb­
ler, Relocating Assembler, Macro Assembler, Mumps 

II you are I"ed 01 plaYIng games on your TRS-SOC " ColOr Compuler. or hnd Ihal you rue 
handocapped by Ihe IlmrtatlOns 01 the RS BASIC in tryIng to wrote a Program lhat WIll allOw you 10 
aclually USE lhe Color Compuler as a COMPUTER. YOU ARE"READY TO MOVE UP TO THE 
FLEX." ()per along System II you want to have REAL PROGRAMMING POWER. USIng an 
Extremely Powertul BUSIness BASIC. PASCAls. C Compolers. a lull·bIown Macro Assembler 
WIth a lobfary CapabIlIty so you are not contInuously ' ,elnvenhng the wheel' . YOU ARE READY 
TO MOvE UP TO THE FLEX • •  Operating Syslem. It you would like to see ,I YOU REAll Y 
COULD USE A COMPUTER IN YOUR BUSINESS. or begIn 10 make your Computer slart 
PAYING IT'S OWN WAY by ooong some Computer Wo,k lor the mllloons 01 small bus.nesses 
around you. such as Wordprocesslng. Payroll. AccountIng. Invenlory. etc .. Ihen YOU ARE 
READY TO MOVE UP TO THE FLEX9'- Operalong System. How?? DATA'(;OMP has Ihe way' 

DATA.(;QMP s FlEX9 • Conversoon lor the TRS-SOC " ColOr Compuler was desogned lor Ihe 
SERIOUS COMPUTER USER; Wllh lealu,es hke greally Increased D,splay Screens. WITH 
lower Case leners. so you can pUI a FUll Menu on ONE Screen. or see SEVERAL Pa,a· 
graphs al the same hme . Wllh leal ores toke prOVidIng a FUll KeybOard so you have FUll 
Conirol 01 your Computer AND II'S Programs NATURAll Y. WlIIlOuI needong a chart 10 see what 
Key CombonallOn WIll gIve you what lunc100n: WIth USER ORIENTED luncloons 10 make USIng 
!he Operahng SySlem nalural Ioke havong Ihe Cornpuler AUTOMA TlCAll Y delermlne what 
Iype 01 DISk IS betng used In whal type 01 D,sk Drrve and workIng accord,ngly. ralher lhal you 
have 10 speclly each and every thIng tor II. or lIke ha .. ng Ihe Compul&f work woth the Pronter you 
have been usonog all alOng Wlthoul you haWIg IO tell the new Operalong Syslem whal IS lhare: etc . . 
etc .. etc. 

OAf A-COMP has everything you .- to make your TRS-8OC " Color Computer WORK 
for YOU; from P .... and PIece. to Full, Reedy To U .. SYSTEMS. DATA-COMP dHignl. Mil., MrVicett, _ SUPPORTS Computar SYSTEMS, not luat Sohware. CALL DATA­
CQMP TODAY to ....... your Computer WORK FOR YOU! 

Syet .... Regulr_ta 

FLEX9 SpecIal General VerSIOn x'Edllor & Assembler (which normally sell lor 550.00 
ea.) 5 1 50 00 
F·MATE(RS) FlEX9 ConverSIOn Ro',I. 10' Ihe RS D,sk Cont,oller 
when purchased wllh SpecIal Gendral FlEX9 Sys. 
when purchased wothoul Ihe Gene,al FlEX9 Sys. 
Set ot Eight 64K RAM Chip. w Mod InSI,uCllOns 
ColOr Computer with 64K RAM and EXT. BASIC 
Color Computer with 16K RAM 
Color Computer wilh 16K RAM and EXT BASIC 

SPECIAL SYSTEM PACKAGES 

64K RadIo Sllaek COLOR COMPUTER. Redlo Shack COLOR DISK CONTROLLER. a Di.k 
Drive Syltam, Special General Ve .. lon of FLEX" ' ,  F-MATE(RS)·· .. and a Bo. ot 10 
Double Denalty Dlaltane.; a COMPLETE, r.edy to run SYSTEM on your Color TV Set. 

$124'.95 

DISK DRIVE PACKAGES, atc_ 

These Packages Inctude Ihe Rad,o Shack D,sk Controller. O,sk Droves wllh Power Supply and 
Cabtnel.  and D,sk Drove Cable: 
PAl( #I - 1 SIngle Sided. Double Denslly Sys $499 95 
PAK U - 2 SIngle Sided. Double DenSlly Sys. $769.95 
PAK n - 1 Double Sided. Double DenSlly Sys. $599.95 
PAl( .. 4 - 2 Double Sided . • Double Oenslly Sys. $949.95 
PAl( n - 2 Oume ThNi�ne Double SIded Double DenSIty Sys. $764.95 

PARTS ANO PIECES 

RadIO Shack DIsk Cool roller 
1 Tandon Stngle SIded. 00u0Ie Densily Dosk Drove 
1 Tandon Double Sided. Double DenSlly DIsk Dr,ve 
I Oume Thinline Double SIded. Double DenSlly 
Stngle Dr,ve Cabmel wrth Power Supply 
Double Drove Cabinet woth Power Supply 
Stngle Dr,ve D,sk Cable lor RS Conlroller 
Double Drove DIsk Cable .Ior RS Conlroller 
MIcro Tech. ProdS .. Inc. LOWER CASE ROM Adapter Radoo Shack BASIC Verelon 1 . 1  ROM 
Radio Shack Eatended a...., ROM 

P,O. Box 7M HIXSON, TN 3 7343 

",. See List o (  Advertisers o n page 138 HOT CoCo July 1983 77 



00100 • NAM L I NEFEED 
001 10 
00 1 20 • COPY R I GHT OCTOBER 1 982 
00130 • BY 
00140 • ROBERT P .  BUSSELL 
001 50 • T H I S  ROUT INE PLACES A PAGE NO. AT THE BOTTOM OF THE P 

AGE AND SPACES 
001 60 • UP TO THE NEXT PAGE • THE VAR I ABLE PAGE MUST BE SET T 

o 
00170 • ZERO BEFORE P R I N T I NG. 
00 1 80 • 
00 1 90 • THE L I NK AT 3�9-36 I (d.c i M. I )  1�7-1�9 ( h.M ) MUST BE 

CHANGED TO 

7E00 

7E00 34 
7E02 30 
7E06 BF 
7E09 30 
7E00 � 
7E0F �F 
7E I I  � 
7 E I 3  � 
7 E I �  � 
7E I 7  3� 
7 E I 9  39 
7E I A  34 
7E I C  D6 
7E I E  C I  
7E20 2� 
7E22 30 
7E2� �C 
7E28 � 
7E2A 8 1  
7E2C 2F 
7E2E �F 
7E30 I>C 
7E32 A� 
7E34 8 1  
7E36 2� 
7E38 A6 
7E3A 4C 
7E38 81 
7E30 2C 
7E3F A7 
7E4 1 � 
7E43 35 
7E45 7E 
7E48 � 
7E4A 80 
7E40 86 
7E4F C� 
7E51 80 
7E54 5A 
7E�5 26 
7E57 30 
7E5B � 
7E50 80 
7E�0 8 1  
7E�2 26 
7E�4 30 
7E�8 � 
7E6A �C 
7EI>C � 
7E�E � 

00�F 
1 0  

8 0  00 1 4  
0 1 �  
8 0  0087 
84 
01 
02 
03 
04 
1 0  

I �  
�F 
FE 
2 1  
8 0  00�E 
04 
04 
50 
04 
04 
84 
E4 
00 
08 
84 

37 
09 
84 
04 
I �  

8273 
lIlA 
A285 
20 
20 
A285 

FA 
80 003E 
80 
A285 
00 
F7 
80 002C 
84 
0 1  
0 1  
02 

M i ero l i nR 82A 

00200 ...... 
0021 0  
00220 DEST 
00230 SETUP 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 START 
00350 
00360 
00370 
00380 
00390 
00400 
004 1 0  
_20 
00430 
00440 
00450 CKCR 
_�0 
00470 
00480 
00490 
00:100 
00�1 0  
80:520 
�30 
00�40 EX I T  
00�50 
00� SK I P  
00�70 
00�80 
00�90 
00600 LOOP 
_ 1 0  
00620 
_30 
_40 Loo P I  
_50 
� 
_70 
00680 
00�90 
00700 
00710 
00720 

00 1 00 • 
00 1 1 0  • 
0 12 H 20 • 
00 1 30 • 
001·40 • 

7E7E.. ,� 7E8273 
ORG S7E00 
EQU S�F 
PSHS X 
LEA X BTART, PCR L I NK  ADDRESS 
STX S I �8 SETUP L I NK 
LEAX COUNT, PCR CLEAR PAGE COUNT 
CLR , X  CLEAR COUNT 
CLR I , X  CLEAR PAGE 
CLR 2, X CLEAR TENS 
CLR 3, X CLEAR UNITS 
CLR 4, X CLEAR CHAR COUNT 
PULS X 
RTS 
PSHS A, B, X 
LDB DEST OUTPUT FLAG 
CMPB "-2 
BNE E X I T  NOT TO PRINTER 
LEA X COUNT, PCR 
INC 4, X ADD TO CHAR COUNT 
LDA 4, X 
CMPA .. 80 80 CHAR P R I NT L I NE 
SLE CKCR JMP PR I NT NOT FULL 
CLR 4, X RESET CHAR COUNT

' 

INC , X  ADD TO PAGE COUNT 
LOA , S  SET A FROM STACK 
CMPA .... 0 A CR7 
8NE E X I T  NOT EOL 
LOA , X  GET COUNT 
I NCA 
CMPA .. � SK I P  ON �� L I NES 
BSE SK I P  
STA , X  
CLR 4, X 
PULS A, 8, X 
JMP .a273 CONT. OUTPUT PROCESS ING 
LOA '10 L IN E  FEED 
JSR .A28� 
LOA 132 SPACE 
LOB 14� HOR I ZONTAL TAB 
JSR SA28� 
OEC8 COUNT DOWN 
8NE LOOP 
LEAX TEXT, PCR 
LDA , X+ 
JSR SA28� 
CMPA .0 
BNE LOOPI 
LEAX COUNT, PCR 
CLR , X  
INC I , X  

LOA I , X  PAGE .TEMP. 
CLR 2, X 

Program Listing 2 

Program Listing J 

NAM DUMP GRAPH I CS 
COPY R I GHT OCTOBER 1 982 

BY 
ROBERT P. BUSSELL 

00160 • pr i nter � l t hout Ok i �r.ph. 

7E70 80 lIlA 
7E72 2F 04 
7E74 �C 02 
7E7� 20 F8 
7E78 A7 03 
7E7A A6 02 
7E7C 88 30 
7E7E 8D A285 
7E81 A� 03 
7E83 8B 3A 
7E8� 8D A28� 
7E88 86 0D 
7E8A BD A28� 
7E8D 86 ec 
7E8F 80 A285 
7E92 20 AF 
7E94 00 
7E95 00 
7E9� 00 
7E97 00 
7E98 00 
7E99 50 

� I  
�7 
65 
20 
4E 
�F 
2E 
20 

7EA2 00 

-­
CCNT 
tKCR 
COUNT 
DEST 
D I G I T  
EX I T  
LOOP 
LooPI 
LooP2 
PAGE 
SETUP 
SK I P  
START 
TENS 
TEXT 
UN I TS 

7E00 
TOTAL ERRORS 

7E98 
7E32 
7E94 
00�F 
7E78 
7E43 
7E51 
71;:58 
7E70 
7E95 
7E00 
7E48 
7 E I A  
7E9fo 
7E99 
7E97 

00730 LOOP2 
00740 
007�0 
007�0 
00710 D I G I T  
00780 
00790 
00800 
008 1 0  
00820 
00830 
00840 
00850 
1IlIIl8�0 
1IlIIl870 
1IlIIl880 
00890 COUNT 
00900 PAGE 
0091 0  TENS 
00920 UNITS 
00930 CCNT 
00940 TEXT 

00950 
00960 
00970 

SUBA " 1 0  
BLE D I G I T  
I NC 2, X TENS 
BRA LOOP2 
STA 3, X UN I TS 
LOA 2, X 
ADDA ... 30 
JSR SA285 
LDA 3, X UN I TS 
AOOA ... 3A 
JSR SA28� 
LDA ... 0D CR 
JSR SA28� 
LDA 'U2 L 1 NEFEEO 
JSR SA28� 
8RA EX I T  
FC8 0 
FCB 0 
FCB 0 
FCB 0 
FCB I/) 
FCC IPag_ No. I 

FCB (I 

END SETUP 

tialize it with the command EXEC 
&H7EOO. I wrote it in position-inde­
pendent code, so you can relocate it. 
Anytime you want to reset the page 
number back to one, execute the com­
mand EXEC &H7EOO. 

Graphics Screen Dump 
00 1 70 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

The second printer utility program is 
a graphics screen-dump program. (See 
Program Listing 2.) Due to design limi­
tations on the Okidata 82A and 83A 
printers, you cannot have both the 
built-in serial interface and the Oki­
graph ROM .  To use the graphics ROM, 
you must buy a serial-to-parallel adapt­
or for the Color Computer. Fortunate­
Iy, this program works with a standard 
serial interface and a Basic 1 . 1  ROM. 

. . . . . . . . . ......... 
00 1 80 V I DRAM EQU S�00 START OF D I SPLAY 
00190 ENOV I O  EQU S I 7A0 LENGTH OF PMODE 4 D I SPLAY 

0�00 
1 7A0 
0020 00200 W31 EQU j2 32 FOR PMODE 4, I� FOR PMODE � 

002 1 0  
A2BF 00220 P R I NT EQU SA2BF BAS I C  ROM P R I NT ROUT I NE 

00230 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
• •...............•. 
7A00 00240 
7A00 30 8D 0008 002�0 
7A04 80 7 1  002�0 
7A06 80 7B 00270 
7A08 30 80 0008 00280 
7A11lC 108E 0600 00290 

ORG S7A00 • • •  
I N I T  LEA X GWORO, PtR SET Up. P R I NTER 

BSR PRNT 8LP I ,  132 CHAR 
8SR GBUF I N I T. BUF L I NE 
LEAX BUF , PCR 1ST WORD P R I NT BUFFER 
LDY IVI DRAM 1ST ADDR IN D I S PLAY 

00300 
0031 111 . . . . . . . . .• • • • • . . . . . . . . . . . . . . . .•........................ 

• • . . • . . . . .• . . .•••. 
7A I 0  33 80 0 1 5� 
7A I 4  86 20 
7 A I �  A7 t4 

1110320 MA I N  
00330 NEXT3 
00340 
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LEAU LOCB, PtR SET UP COUNTER 
LDA .. W31 32 WORDS IN D I SPLAY L I NE 
STA , U  SAVE WORD COUNT 

Lislln, conlinutti 
The program uses the graphics char­

acter set built in the Okidata printer. It 
allows you to produce high-resolution 



COM I NG SOO N . . . .  TO A COLOR COM PUTE R N EAR YOU! 
POWE RFU L SOFTWARE FO R TH E 

POWE RFU L M ICRO I N  YOU R  COLOR COM PUTE R 

Enter the COLOR MATE"' , a hardware expansion for the Radio Shack Color Com puter to harness the 

capabi l'ity of the 6809 m icroprocessor i nside. The COLORMATE expands any standard Color Computer 

with 1 6K and floppy d isk to a l low operation of SDOS"' , a time proven operat ing system, and powerful  pro­

g ram development tools with sophisticated d isk f i le access faci l it ies, thus maki ng professional tools 

avai lable at very low cost. 

* STARRI N G :  * 
64K RAM 

Progra m mable baud- rate RS 232 port 

Real-t ime c lock 

SDOS'" d isk operat ing system 

SD BASI C  CompHer 

6809 Assem b l e r  

Text Editor 

Ut i l it ies 

* D I R ECTED BY * 
* SDOS: * 
2 see k max random access 

Record sizes i ndependent of disk 

Typeahead 

True u pper/,Iower case control characters 

on keyboard 

Succinct system cal l  i nterface 

* SU PPORTI N G  CAST: * 
U p  to 4 Rad io Shack disk d rives 

5 Megabyte or larger Winchester 

Serial, I/O to 9600 baud 

* S PECIAL E FFECTS BY * 
* BASIIC COM PI LE R: * 
Super-fast execut ion 

Long variable names 

Line labels 

True subrouti nes with parameters 

Sequential o r  random access to fi les 

Com plete error trapping at runtime 

B EST OF ALL . . . .  NO HARDWARE MODI FICATI O N S! ! ! !  J U ST PLUG IT I N !  
The COLORMATE is priced at $495.00. First shipments are slated for J u ly, 1 983. A special i ntroductory 

price of $449.95 wil l  be avai lable for a l l  COD orders placed before August 1 , 1 983. Write for more detai ls. 

Word processing and accounting appl ications are avai lable separately. A Winchester  d isk d rive is also 

available. Dealer i n q u i ries are i nvited. 

SDOS is a trademark of Software Dynamics. 

ColorMate ,is a trademark of Com puter Systems Dist ributors. 

COM PUTER SYSTE M S  DISTRI B UTORS 

PO BOX 9769 

Anahei m ,  Cal iforn ia 92802 

(71 4) 772-1 390 .. 393 

.. See List 01 Advertisers on page 138 HOT CoCo July 1983 79 



I List;ng continued 

I 7 R I 8  E6 R0 
7 R I R  8D 7R 
7R I C  8D 78 
7A IE 8D 76 
7A20 8D 74 
7A22 6R C4 
7A24 R6 C4 
7A26 81 00 
7R28 26 EE 
7R2R 30 8D 0089 
7R2E 86 20 
7R30 R7 C4 
7A32 E6 R0 
7A34 8D 7:5 
7R36 8D 73 
7A38 8D 7 1  
7R3R 8D 6F 
7A3C 6A C4 
7R3E R6 C4 
7A40 8 1  00 
7R42 26 EE 
7A44 30 8D 009F 
7R48 86 20 
7A4A R7 C4 

7R4C E6 R0 
7A4E 8D 74 
7A:50 8D 72 
7R:52 8D 70 
7A�4 8D 6E 
7R:56 6R C4 
7A:58 A6 C4 
7R:5R 8 1  00 
7A:5C 26 EE 
7R:5E �0 8D 008� 
7A62 8D 1 3  
7R64 8D I D  
7R66 30 8D 007D 
7R6R 108C I DA0 
7R6E 2F Rio 
7R70 30 8D 006F 
7A74 8D 0 1  
7A76 39 

• • • . . . . . . .. . . . . . . .  

7R77 R6 
7R79 8 1  
7A7B 27 
7R7D BD 
7R80 20 
7A82 39 

7A83 34 
7A8:5 30 
.7R89 C6 
7R8B 86 
7A8D R7 
7R8F 5A 
7A90 27 
7A92 20 
7R94 3:5 

7A96 4F 
7A97 :59 
7A98 49 
7R99 :59 
7R9R 49 
7R9B 81 
7R9D 27 
7A9F 81 
7RRI 27 
7AR3 80 
7AA:5 40 
7AR6 RB 
7AR8 R7 
7RRR 39 

7ARil 4F 
7ARC :59 

7ARD 49 
7RRE :59 
7RAF 49 
7AIl0 8 1  
7AIl2 27 
7RB4 8 1  
7RB6 27 
7RB8 80 
7AEeR 40 
7RBB I C  
7RBD 49 
7RBE 49 
7ABF AEe 
7AC I A7 
7AC3 39 

7AC4 4F 
7RC:5 :59 
7RC6 49 
7RC7 :59 
7AC8 49 
7AC9 8 1  
7ACil 27 
7ACD 8 1  
7ACF 27 
7RDI 80 
7AD3 40 
7RD4 I C  

80 
00 
0:5 
A2BF 
F:5 

1 6  
8 D  00:5E 
80 
80 
80 

02 
F9 
96 

00 
07 
03 
03 
03 

84 
80 

00 
0B 
03 
03 
03 

FE 

84 
80 

00 
0D 
03 
03 
03 

FE 

00'3:50 lOOPYI lD8 , Y+ GET DI SPLAY WORD TOP 1 / 3  
00360 ' BSR ROTll B I TS 0, I D I SPlRY 
00370 BSR ROTll B I TS 2, 3 D I SPlRY 
00380 BSR ROTll B I TS 4, :5 D I SPlRY 
00390 BSR ROT l l  Il I TS 6, 7 DI SPLRY 
00400 DEC , U  
004 1 0  lDR , U  
00420 CMPA e0 TEST FOR END DI SPlRY l i NE 
00430 BNE lOOPYI 
00440 lERX BUF, PCR RE POS I T ION IlUFFER TO STRRT 
004:50 lDR eW3 1 RESTORE COUNT 
00460 STR , U  
00470 LOOPY2 lD8 , Y+ GET D I SPlRY WORD M I DDLE 1 / 3  
00480 BSR ROTl2 
00490 BSR ROTl2 
00:500 BSR ROTl2 
00:5 1 0  BSR ROTl2 
00:520 DEC , U  
00:530 lDA , U  
00540 CMPR e0 
00:5:50 IlNE lOOPY2 
00:560 lERX IlUF, PCR REPOS I T I ON BUFFER TO STRRT 
00:570 lDR eW31 
00580 STR , U  
00:590 lOOPY3 lDB , Y+ GET D I SPlRY WORD lOWER 1 / 3  
00600 BSR ROTl3 
006 1 0  BS R  ROTl3 
00620 BSR ROTl3 
00630 1lSR ROTl3 
00640 DEC , U  
006:50 lDR , U  
00660 CMPR e0 
00670 BNE LOOPY3 
00680 lERX IlUF, PCR STRRT OF P R I NT BUF 
00690 BSR PRNT PRINT 3 l i NE GROUP 
00700 BSR GBUF RE I N I T I Rl l ZE BUFFER 
007 1 0  lERX BUF, PCR STRRT OF P R I NT BUF 
00720 CMPY II V I D RRM+ENDV I D  
00730 BlE NEXT3 NOT RT END OF DI SPlRY 
00740 lEAX NWORD, PCR RESTORE NORMRl CHRRRCTER MODE 
007:50 BSR PRNT 
00760 ENDD RTS JOB DONE --TEMP REPlRCE W I TH ' RTS' 
00770 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

00780 
00790 
00800 PRNT 
008 1 0  
00820 
00830 
00840 
008:50 EPRNT 
00860 
00870 GIlUF 
00880 
00890 
00900 
009 1 0  GBUF I 
00920 
00930 
00940 
009:50 EGBUF 
00960 
00970 ROTll 
00980 
00990 
0 1 000 
0 1 0 1 0  
0 1 020 
0 1 030 
0 1 040 
0 1 0:50 
0 1 060 
0 1 070 
0 1 080 ADDI 
0 1 090 
0 1 100 
0 1 1 1 0 
01 120 ROTl2 
0 1 1 30 

01 140 
0 1 1:50 
0 1 1 60 
0 1 1 70 
0 1 1 80 
0 1 190 
01 200 
0 1 2 1 0  
0 1 220 
0 1 230 RDD2 
0 1 240 
0 1 2:50 
0 1 260 EROT2 
01 270 
01 280 
0 1 290 
01 300 ROTl3 
0 1 3 1 0  
0 1 320 
0 1 330 
0 1 340 
0 1 3:50 
01 360 
01370 
0 1 380' 
0 1 390 
0 1 400 
0 1 4 1 0  RDD3 

SUBROUT I NES 

lDR , X+ GET CHRRRCTER 
CMPA 110 END? 
BED EPRNT DONE 
JSR P R I NT 
BRA PRNT 
RT5 RETURN 

PSHS R, B, X SAVEPARRMETER5 
lERX BLF, PCR 
lDB 11 1 28 IlUF lENGTH 
lDA 11 1 28 GRRPH IC IllRNK 
STA , X+ 
DECIl DO NEXT CHAR 
BED EGIlUF BRRNCH DONE 
IlRR GIlUFI NOT DONE 
PUl5 R, B, X , PC RESTORE, RETURN 

ClRR 
ROlB 
ROlA 
ROlB 
ROlA 
CMPR e0 
BED RDDI 
CMPR 113 
BED RDDI 
SUBR 113 
NEGR 
RDDR , X  SET UPPER Il I TS 
STR , X+ GET NEXT WORD 
RTS RETURN 

CLRA 
ROlll 

ROlR 
ROlll 
ROlR MOVE NEXT 2 B I TS TO R 
CMPR 110 
BED EROT2 
CMPR 113 
BED RDD2 
SUBA 113 
NEGA 

RNDCC •• FE CLEAR CRRRY 
ROLR 
ROlA MUlT BY 4 
RDDR , X  SET MI DDLE B I TS 
5TR , X+ NEXT WORD 
RTS RETURN 

ClRA 
ROlB , 
ROlR 
ROlll 
ROlR 
CMPR 110 
BED EROT3 
CMPR 113 
IlED RDD3 
SUBR 113 
NEGA 
RNDCC III1FE ClERR CARRY 

Listing continued 

7RD6 49 
7RD7 49 
7AD8 49 
7RD9 49 
7ADA RB 84 
7ADC R7 80 
7RDE 39 

. . . . . • . . . . . . . . . . . .  

7RDF I D  
7AE0 I B  
7AEI 38 
7AE2 00 

7RE3 I E  
7RE4 I B  
7RE:5 36 
7RE6 00 

7RE7 
7867 0D 
7B68 00 

7B69 00 

. . . . . . . . . . . . • • . . . .  
7A00 

TOTAL ERRORS 
7RR6 

00000 
RDD I 
RDD2 
RDD3 
BUF 
EGIlLF 
ENDD 
ENDV I ,D  
EPRNT 
EROT2 
EROT3 
SIlUF 
GBUFI 
aWORD 
I N I T  
lOCIl 
lOOPYI 
lOOPY2 
lOOPY3 
MAI N  
NEXT3 
NWORD 
P R I NT 
PRNT 
ROTl l 
ROTl2 
ROTl3 
V I DRRM 
W31 

7RBil 
7RD4 
7RE7 
7A94 
7R76 
17R0 

7R82 
7ABF 
7ADA 
7A83 
7R8D 
7RDF 
7A00 
7B69 
7 R I 8  
7R32 
7R4C 
7AI0 
7A I 4  
7AE3 
A2BF 
7R77 
7R96 
7RRil 
7RC4 
0600 
0020 
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(256 by 192) screen dumps from Basic 
or machine-language programs that 
utilize the PMODE 3 and PMODE 4 
resolutions. This utility should also 
work with the Basic 1 .0 ROM if you 
have loaded the Radio Shack graphics 
print tape. 

You will notice that the screen dumps 
are somewhat distorted from what ap­
pears on the screen. This is because a 
pixel displayed on the screen is rectan­
gular, while a pixel sent to the printer is 
square. In Fig. 1 the circles and squares 
that appeared on the screen became 
ovals and rectangles in the printout. To 

produce a printer dump that does not dis­
tort the vertical (Y) values, it is necessary 
to apply an adjustment factor of approxi­
mately .717 to all Y values. (See Fig. 2.) 

Like the first program, I wrote this 
utility in position-independent code, so 
you can relocate it. You can access it by 
using the command EXEC &H7 AOO . •  

Address correspondence to Robert 
Bussell, 104 Barley Court, Lexington 
Park, MD 20653. 

0 1 420 
0 1 430 
0 1 440 
0 1 4:50 
0 1 460 
01470 
0 1 480 
0 1 490 
0 1 :500 

0 1 :5 1 0  

ROlR MUl'r BY 1 6  
ROlR 
ROlR 
ROLA 

EROT3 RDDR , X  SET lOWER BI TS 
STR , X + NEXT WORD 
RTS RETURN 

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

.. VRRI RlllES RND TRBlES •• 
0 1 :520 GWORD FCB II I D  16 . 5 C P I  
0 1 :530 FeB II I B  ESC 
0 1 540 FCB 1138 8 l i NES PER I NCH 
0 1 :550 FCB 0 
0 1 :560 
0 1 :570 NWORD FCB II I E  1 0  C P I  
0 1 :580 FCB II I B  ESC 
0 1 :590 FCB 1136 6 L I NES PER I NCH 
0 1 600 FCB 0 
0 1 6 1 0  
0 1 620 BUF RMIl 128 GRRPH I C  D I SPLAY BUFFER 
0 1 630 FCIl 110D CR, EOB 
0 1 640 FCB 0 
0 1 6:50 
01 660 lOCIl FCB 0 
0 1 670 
0 1 680 • • • • . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . .  

0 1 690 END I N I T  



produ c t s  
t u rn your 
C O C O  

i n t o  some t h i n &,  e l s e  

[J WOLFBUG Mach t ne Language Mon t tor • • • • • • • • • • • • • •  $54 .95 

Easy to oper .. te I n s ta l l s  t n s t de case 

o DISK CONTROLLER BOARD . . . . . . . . . . . . . . . . . . . . . . . . .  349 . 95 

Runs s tandard FLEX· 80 X 24 v t deo out 
Para l l el prtnter port Real t t me cl ock 

[J MORSE-PAK Morse Code Tran s l ator • • • • • • • • • • • • • • •  79 . 95 

Send & rece t ve Morse code v i a  computer 
Handl es up to EQ wpm Hard copy output 

,0 C()I4M-PAK P l ug In Serial I n te r face . . . . . . . . . . . . .  69 .00 
o COLOR F_.N . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  34 . 95 

o 64K RAM Upgrade Ki ts . . . . . . . . . . . . . . . . . . . . . fran S85 .00 
Ava i l ab l e  for a l l mode l s  

of TRS-8Q Col o r  Computer 

We s tock a complete l i ne of l ow-cost pri nter 

and fl oppy d t s k  cab l es • • • •  complete serv i ce on 

s tock and mod i f i ed TRS-80 Co l o r  Computers . 

VISA. HC . COD orders accepted 

ATO M I C  C I T Y  E L E C T R O N I C S  

3 1 9 5  A R I  Z O NA AV E .  

L O S A L A MO S  t N M  8 7 5  • •  
(505) 66 2 - 9 2 U  . : 3 0 - 6 : 3 0 PM M S T  

* T �  Techn i ca l  Svs tems Consul tants .-493 

SA VE ON TRS-80'S 
1 00% P u re R .S .  Equ i pment 

Portable Model 1 00, S K  . . . . . . .  '650 
Model 1 2  1 -Drive . . . . . . . . . . .  '2750 
Model 1 2  2-Drive . . . . . . . . . . . '3499 
Model! IV 64K 2- Drive . . . . . . . .  ' 1 699 
1 6K Ext. Basic Color Computer. '275 
64K Chips,  set of S . . . . . . . . . . . . .  '79 
Super Pro Keyboard . . . . . . . . . . .  '69 
Complete line of: 

Verbati m ,  Televideo, Okidata, 
Prowriter 

·prices subject to change 



If you are interested in Color Com­
puter graphics, you will enjoy this 

program. July 4th is a series of subrou­
tines that uses animated graphics to 
simulate a fIreworks display. You set up 
each blast by first defIning the variables 
and then calling the appropriate 
subroutines. 

You can change the program to suit 
your own needs. For instance, lines 
1 30-540 set up the separate shots. By 
adding lines or changing any variables 
between lines 130 and 540, you can de­
velop your own fIreworks display. 

You can add as many lines as you 
want (depending on your computer's 
memory). To do so, fIrst defIne all the 
appropriate variables, then choose the 
subroutines for the following functions: 
• Draw a line or circle (OOSUB 890, 
940, or 990) 
• Create an explosion (OOSUB 830 or 
1030) 
• Clear the screen (OOSUB 1 30 or 
PCLS) 
. Add an ending (OOSUB 780, 1 170, 

or 1240). 
To set up a line for additional fIre­

. works, fIrst decide where you want the 
fIreworks to appear on the screen and 

Change lines 570, 600, 630, and 640 to read: 

This year you don't even 

have to leave your house 

to watch the Fourth of 

July fireworks display. 

defIne the X and Y coordinates. Then 
choose the size of the circle (L) and the 
step that the circles will be spaced apart 
(N). If you decide to use the left circle 
(OOSUB 990), you need to defme R, B, 
and S, where R is the circle radius, B is 
the height/width ratio of the circle, and 
S is the endpoint of the circle. You will 
probably have to experiment with this 
to get the circle to line up with the 
explosion. 

Now you have to decide which sub­
routines to use. There are three choices 
for the initial blast: 
• A line from the right comer of the 

screen to the predesignated X, Y coordi­
nates (OOSUB 890) 
• A line from the left comer of the 
screen to the predesignated X, Y coordi­
nates (OOSUB 940) 
• A circle from the left comer of the 

screen. 

570 POKE 65494,O:PLAY"T255V3 1C":POKE 65495,0 

600 POKE 65494,O:PLA Y"T20001 V3 1 BV28A V240V20FV 16DVIOC#V5C": POKE 

65495,0 

630 POKE 65494,O:PLA Y"T25501 V3 1 BV30FV29DV280V27EV25CV23FV21 CV 1 90V I 

7E" 

640 PLAY " V I 5T2I002E-V I 3C#V I I F#V9DV7AV5BV3EVIO":POKE 65495,0 

Table 1. Changes to Speed Up Program 
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After deciding where the shot will 
come from, you need to decide what 
kind of explosion you want. You can 
choose the small circle explosion (00-
SUB 830) or a starburst (OOSUB 1020). 
To clear the starburst, I used a COLOR 
0,0 statement and OOSUB 830. The 
program draws a black (color 0) circle 
from the center of the starburst out­
ward, thereby erasing the star burst. 
You can clear the starburst with a PCLS 
command, which also works on the cir­
cle explosion as does OOSUB 1 1 30. 

I used the subroutines for spinning 
sparks, spark blast, falling circle, and 
sparks only in conjunction with the 
small circle explosion. All the subrou­
tines for the sounds are built into the 
other subroutines and do not have to be 
added separately. 

If you want to speed up the program, 
you can make the changes indicated in 
Table 1 .  

An easier way of doing this is to add 
only line 5 .  By doing so, however, the 
PLA Y s don't sound quite right. In any 
case, you can sit back on Independence 
Day and watch the July 4th fireworks 
display on your compute( . •  

Edward Tojani can be reached at 
Salt Point Road, Poughkeepsie, NY 
12601. 

System Requirements 
16K RAM 

Extended Color Basic 



!I : iYLtD��D ( S TRETCH ) TOFANI 
39 ' 6 29 SO. 9TH ST . 
49 ' PLATTSMOUTH , NEBRASKA 
59 DIMA ( 5 , 1 9 )  
6 9  CLS : PRINT @ 2 3 5 , wJ ULY 4TH w  
7 9  FORD=lT01 9 9 9 : NEXTD 

Program Listing. July 4th 

89 DRAW"BM1 2 8 , 9 6 U 2 E 1 U 2 E1U1 E2R1F1D1 F1D1 L2G1D1G1D2G1D2 w 
90 DRAW "BM 1 4 0 , 97U 3 H 1 U 1 H 1 L 1 U 4 E 1 U 1 E1R2F1D1F1D2F1D2w 
190 DRAW"BM14 8 , 92U2H 1 L2H 1L3G1L2G1 " 
1 1 0  GET ( 1 2 6 , 8 4 ) - ( 1 5 0 , 1 0 0 ) , A  
1 2 0  PMOD E4 , 1 : PCLS : SCREEN1 , 1  
1 3 0  X�1 2 8 : Y = 9 6 : L=10 : N= 2 . 5  
1 4 9  GOSUB890 : GOSUB 8 3 0 : PCLS : GOSUB 7 9 0  
1 5 0  X =7 9 : Y = 6 9 : L=1 0 : N �2 . 1  
1 6 9  GOSUB 9 5 0 : GOSUB 8 3 9 : PCLS : GOSUB7 99 
179 X = 1 1 8 :Y= 4 5 : L� 1 2 : N =2 . 6  
1 80 GOSUB 8 9 0 : GOSUB 8 3 0 : PCLS : GOSUB799 
1 9 9 X=1 2 7 : Y=6 9 : L=1 0 : N= 2 . 4  
2 9 0  R=85 : Bx1 . 5 : S = . 7 5  
2 1 0  GOSUB 9 9 0 : GOSUB 8 3 0 : PCLS : GOSUB7 90 
2 2 0  X = 1 5 7 : Y =6 0 : L=1 0 : N =1 
230 GOSUB 8 9 9 : GOSUB 1 0 3 0 : COLOR0 , 0  
2 4 0  GOSUB8 3 0 : COLOR1 , 0  
2 5 0  X =7 9 : Y= 6 0 : L= 1 0 : N=2 . 2 : GOSUB 9 4 0  
2 6 9  GOSUB 830 : GOSUBl 13 0 : GOSUB 6 7 0  
270 X = 1 4 5 : y s6 0 : L=1 2 : N = 2 : R=47 : B= 3 . 5 : S = . 8 5 
2 8 0  GOSUB 9 9 0 : GOSUB8 3 0 : GOSUBl 1 3 0  
2 9 0  GOSUB1 250 : FORD=lT01 5 0 : NEXTD 
3 0 0  X= 5 0 : Y= 5 0 : L= 1 0 : N=1 : GOS U B 9 4 0  
3 1 0  GOSUB 1 0 3 9 : COLOR0 , 9 : GOSUB8 3 0 : COLOR1 , 0  
3 2 0  X=1 1 2 : Y - 80 I L= 1 2 : N =4 
330 GOSUB 940 : GOSUB8 3 R : PCLS : GOSUBl 179 
3 4 0  X = 9 1 : y c 3 1 : L=1 9 : N=1 : GOSUB 9 5 0  
3 5 0  GOSUB 1 0 3 0 : COLOR0 , 0 : GOSUB 8 3 0 : COLOR1 , 0  
3 6 0  X =1 9 8 : Y -45 : L=8 : N=3 
3 7 0  GOSUB890 : GOSUB8 3 0 : PCLS : GOSUB 7 9 0 
3 8 0  X=13 2 : Y =6 0 I L� 9 : N=2 . 7  
3 9 0  R= 9 0 : B=1 . 5 : S = . 7 5 
4 0 0  GOSUB 9 9 0 : R=1 0 0 : S = . 8 : GOSUB 9 9 9  
4 1 0  GOSUB8 3 R : X = 1 5 0 : Y= 5 3 : GOSUB8 3 0 : PCLS 
4 2 0  X= 9 0 : Y = 4 5 : L=1 0 : N=1 : GOSUB 9 4 0  
4 3 0  GOSUB 1 0 3 0 : COLOR0 , 0 : GOSUB 8 3 9 : COLOR1 , 0  
440 X=6 2 : Y -3 0 : L=1 2 : N =2 : GOSUB 9 4 0  
4 5 0  GOSUB 8 3 R : GOSUBl 13 0 : GOSUB l 1 7 0  
469 X - 1 9 0 : Y= 4 0 : L=1 0 : N=1 : GOSUB 8 9 0  
4 7 0  FORD=lT03 0 9 : N EXTD 
480 X = 1 6 9 : Y- 50 : GOSUB 8 9 0  
4 9 9  X=1 99 : Y=4 0 : GOSUB 1 0 3 0  
5 9 0  X = 1 6 0 : Y=59 : GOSUB 1 0 3 0  
5 1 0  COLOR0 , 9 : X =1 90 : Y=49 : GOSUB 8 3 0  
5 2 0  X=1 6 0 : Y = 5 0 : GOSUB83 0 : COLOR1 , 9  
53 0 X=7 0 : L=13 : N -3 : GOSUB 9 4 9  
5 4 0  GOSUB 8 3 0 : GOSUBl 1 3 0 : GOSUB 1 2 5 0  
550 GOT01 3 0  
56 0  ' SHOT 
570 PLAY " T 2 5 5V3 1C" 
580 FORD=lT03 0 : NEXTD : RETURN 
5 9 0 ' SHORT EXPLOSION 
690 PLAY " T 2 0 00 1 V3 1BV28AV24GV20 FV1 6DV1 0C IV5C" 
6 1 0  RETURN 
6 2 0  ' LONG EXPLOSION 
630 P LAY " T 2 5 50 1 V3 1BV3 0FV29DV28GV27EV25CV23FV21CV19GV1 7 E "  
6 4 0  PLAywV15T 2 1 00 2 E-V1 3C tV1 1F .V9DV7AV5BV3 EV1G" 
650 RETURN 

6 6 0  ' S PARKS 
6 7 0  FORT=Y+ 1 0  TO Y+2 9STEP1 . 5  
6 8 0  IFT>=Y+15 THEN GO�07 1 0  
6 90 PSET ( X-7 , T ) : PS E T ( X+5 , T+ 1 )  
7 0 0  ·PSET ( X+ 8 , T-3 ) 
7 1 9  PSET ( X -1 ,T-1)  : PSET ( X+ 1 3 , T- 4 )  
7 2 0  PSET ( X -4 , T-6)  : PS ET ( X +1 0 , T+ 2 )  
7 3 0  FORD=lT020 : NEXTD 
7 4 0 PCLS : N EXTT : RETURN 
7 5 0  ' Z ING 
7 6 0  PLAy w T 2 5 505V5BAGFEDC" 
770 RETURN 
7 8 0 ' SPARK BLAST 
7 9 0 PUT ( X -9 , Y+l ) - ( X+ 1 5 , Y+ 1 7 ) , A  
8 0 R  FORD=lT07 0 : NEXTD 
8 1 0  PCLS : GOSUB 6 7 9 : RETURN 
8 2 0  ' SMALL C I RCLE EXPLOSION 
8 3 0  FORP=lTO L STEP N 
8 4 0  CIRCLE ( X , Y) , p  
8 5 0  I FP=N+1 AND L(=1 0THENGOSUB 6 0 9  
8 6 9  I FP=N+1 AND L > =11THENGOSUB 6 3 0  
87 9 NEXTP : RETURN 
880 ' R IGHT LINE 
890 GOSUB570 
900 LINE ( 2 5 5 , 1 9 1 ) - ( X , Y) . PS ET 
9 1 9  LINE ( 2 5 5 , 1 9 1 ) - ( X , Y) , PR E S ET 
9 2 0  GOSUB7 6 0 : RETURN 
930 ' LEFT LINE 
940 GOSUB579 
9 5 0  LINE ( 0 , 1 9 1 ) - ( X , Y )  , PSET 
960 LINE ( 0 , 1 9 1 ) - ( X , Y )  , PRESET 
979 GOSUB 7 6 0 : RETURN 
980 ' LEFT CIRCLE 
9 90 GOSUB57 0 : CIRCLE ( 1 2 8 , 1 9 1 )  , R " B , . 5 , S 
1 0 0 0  CIRCLE ( 1 2 8 , 1 9 1 )  , R , 0 , B , . 5 , S 
1 9 1 0  GOSUB7 6 0 : RETURN 
1 0 2 9  ' STAR BURST 
1 0 3 0  LINE ( X , Y ) - ( X -8 , Y )  , PSET 
1040 LINE ( X , Y ) - ( X+8 , Y )  , PSET 
1 0 5 0  LINE ( X . Y ) - ( X , Y-8) , PSET 
1 9 6 0  LINE ( X . Y ) - ( X , Y+ 8 )  . PSET 
1 07 0  LINE ( X , Y ) - ( X -8 , Y-5) , PSET 
1 0 80 LINE ( X , Y ) - ( X+8 , Y+5) .PSET 
1 0 99 LINE ( X , Y ) - ( X +8 ,Y-5) , PSET 
1 1 0 0  LINE ( X . Y ) - ( X-8 ,Y+5) , PSET 
1 1 1 0  RETURN 
1 1 2 0  ' PRESET CIRCLE EXPLOSION 
1 1 3 0  FORP=lTO L STEP N 
1 1 4 9  CIRCLE ( X , Y )  . P . 0  
1 1 5 0  NEXTP : RETURN 
1 1 6 0  ' S PINNING SPARKS 
1 1 7 0  FORG=X-6 TO X+6 STEP4 
1 1 8 0  PLAY "T255V1105CDEFGAB" 
1 1 9 0 LINE ( X , Y) - ( G , Y-6) , PS E T : PCLS 
1 2 0 0  LINE ( X , Y ) - ( G , Y+6) , PSET 
1210 LINE ( X , Y) - ( X -6 ,G-4 6 )  , PSET 
1 2 2 0  LINE ( X , Y) - ( X+6 , G-46)  , PSET: PCLS 
123 0 NEXTG I RETURN 
1 2 40 ' FALT.ING C I RCLE 
1 2 5 1  FORK-Y TO Y+21 STEP2 
1 2 6 1  CIRCLE ( X , K ) , 2 : C I RCLE ( X , K )  , 2 , 0  
1 27 1  NEXTK : GOSUB 6 1 0  
1 2 80 FORK-1T05STEP2 : C I RCLE ( X , Y+1 9 ) , K  
1 2 9 1  NEXTK : PCLS : RETURN 
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GAME 
BY ADIB BEHI 

ALPHAMETICS 

After I bought a Color Computer 
with 16K Extended Color Basic, 

my main goal was to learn how to write 
programs for it. Since the best and fast­
est way to learn any new language is to 
get out the manuals and write a pro­
gram to solve some problem , I decided 
to take that approach with the CoCo. 

The problem I chose is called "alpha­
metics,"  a tenn coined by J.A.H. 
Hunter, who writes a syndicated col­
umn called "Fun with Figures. "  Alpha­
metics is a mathematical prob­
lem-usually addition , multiplication, 
or division-in which characters that 
are arranged in sensible phrases replace 
the numbers. Each character represents 
a number from 0 to 9, but no two char­
acters represent the same number. See 
Table 1 for an example of this kind of 
problem. 

As is the case with any written mathe-

ELSIE 

SELLS 

HER 

SHELL 

SHARES 

Table 1. Sample Afphametics Problem 

5 REM LIST I l  

Having fun with numbers 

is the object of this 

problem-solving program 

for puzzling alphametics . 

matical problem, leading zeros are 
omitted, so you can safely assume that 
the first characters are not zeros . I used 
this simple insight in the program to 
speed up solving any problem. 

The program I have written deals 
only with addition. Of course, if you 
have a subtraction problem, you can 
convert it to addition by the simple logic 
that if A - B = C, then A = B + C. 

There's a Hard Way . . .  

There is a very simple solution 
to this type of problem. I picked out all 
the unique characters (in Table 1 they 
are ELSIHRA) and used Program list­
ing 1 .  If you try it, however, you will see 
that it takes ages. In the worst case, 
where E = 9, it takes more than 9 mil­
lion loops. And Basic is slow for that. 
To make matters worse, line 20 is a hor­
rendous multiplication statement that 
slows each loop considerably. 

I had to cut down on the number of 

1 0  FOR E;0 T09 : FOR L;0 TO 9 : FOR S ; 0  T09 : • • • •  ETC 
20 IF ( E * 1 0 0 0 0+L * 1 0 0 0 +S * 1 0 0 + I + 1 0 + E ) + ( S * 1 0 0 0 0+E* 1 0 0 0+L* 1 0 0 +L* 1 0 +  
S )  + ( H * 1 0 0 + E * 1 0+R) + ( S * 1 0 0 0 0+H * 1 0 0 0 +E* 1 0 0 +L*1 0+L) • ( S * 1 0 0 0 0 0+H 
* 1 0 0 0 0 +A * 1 0 0 0+R * 1 0 0+ E * 1 0 +S) THEN PRINT E 1 L 1 S 1 I 1 H I R 1 A : END 
30 NEXT : N EXT : N EXT : N EXT : NEXT : N EXT: NEXT 
40 PRINT "NO COMBI NATION FOUND . " : END 

Program Listing 1 

loops and bypass line 20 as many times 
as possible. 

I managed to make a significant re­
duction in the number of loops in the 
Basic program, but at the cost of add­
ing processing time to each loop. To 
make a long story short , I dumped 
Basic. Of course, I learned a lot about 
Basic, and the program was elegant, if I 
may say so. 

. . .  And There's an Easy Way 

I decided to write the whole evalua­
tion routine in Assembly language. I 
divided the program into two parts. The 
frrst part, which is written in Basic, gets 
the inputs and does some initializations. 
(See Program Listing 2.) The main rou­
tine, which is written in machine lan­
guage, does all the looping, bumping, 
calculating, and verifying-and it 
comes up with answers in a respectable 
time. (See Program Listing 3 .) 

The Basic Program 

The Basic program (Listing 2) gets 
the inputs and sets up parameters for 
the machine-language program. Line 10  
is  important because it is related to the 
loading of the machine-language pro­
gram, which is position independent. 
The value I have set is &H3COO 
(decimal 15360), but you can change 

System Requirements 
16K RAM 

Extended Color Basic 
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ZS (ZS in machine language) is 10 bytes long and contains the value of each character as eval­

uated by the machine-language program. 

EQ (XAS in machine language) is 10 bytes long and contains the "cannot be" values. 

HG (XHS in machine language) is 10 bytes long and contains the "not higher than" values. 

AS (IN in machine language) is 70 bytes long made up of 10 entries of 7 bytes each. The first 9 

are the words to be added and the 10th is the "result" word. 

AMT (NOR in machine language) is a value I to 10 denoting the number of unique 

characters. 

RC (RETCD in machine language) is the return code as passed by the machine-language rou­

tine. A 99 means that no valid combination has been found. 

Table 2. Variable List for Listing 3 

Lines 40-70 POKE the parameters into machine language and on return get back the value of 

the different characters. 

Line 90 clears the parameter fields to zeros. 

Line 100 sets the "cannot be" fields to a high of 99. 
Lines 1 10- 160 add the individual words and go to the subroutine at 540 to pick up unique char­

acters. A maximum of seven characters per word is allowed. 

Lines 170-200 pick up the "result" word and go to subroutine 610 to get unique characters. 

Lines 220-310 are very important to the speed of the program. 

Lines 220-260 search the words and find the maximum word length and how many words of 

this length there are. In the ELSIE problem there are three words with five characters each 

(ELSIE, SELLS, SHELL). 

Lines 270-290 check the "result" word for length greater than the above value. If it is higher, 

the first character in the "result" word cannot be higher than the num ber of maximum-length 

words minus one. In the ELSIE problem, SHARES has six letters, hence S cannot be higher 

than 3-1  = 2. This value is then set in the XH field for that character. 

Lines 300-310 scan the XH field. If a position is found where a character cannot be higher than 

a certain value, then this location is switched with the first character encountered. In the ELSIE 

problem, S cannot be higher than 2, so the program swaps it with E, which is the first character. 

Therefore, ELSIHRS becomes SLEIHRA. This exchange terminates the evaluation earlier if 

no combination is found. It also speeds up processing. When you run the program for ELSIE, 

you will notice that S = I and E = 9. This makes E go to 9 more often. 

Lines 320-380 POKE the words into AS (IN in machine language). 

Lines 390-400 ask if you want to set a start value other than zero, which is the default. 

Line 410 displays the characters on the screen. The machine-language program then displays 

the value of each as it changes. 

Line 420 sets the timer to zero. 

Line 430 branches to a subroutine at 40, which finally sets up the parameters and goes to the 

machine-language program. 

Line 440 checks for the return code to see if the program found a valid combination. If not, line 

450 ends the program. 

Line 500 calculates the time if the program finds a valid combination. At this point it is possible 

to continue the program and let it search for another valid combination . Entering a Y loads the 

machine-language program. 

Table 3. Program Listing 3 Line Descriptions 

Program Listing 2. Basic Routine 

1 0  CLEAR 1 0 0 , & H 3 C 0 0 - 1 : RTN= & H 3 C 0 0 : ZS =RTN : EQ=ZS + 1 0 : HG=EQ+ 1 0 : AS=HG+l 
0 : AMT=AS+7 0 + 1 0 : RC=AMT+ l : DEFUSRl =RC+3 : POKE6 5 4 9 6 , 0  
2 0  DIM XA ( 1 0 )  , XH ( 1 0 )  , F S ( l l )  , A S ( 1 0 )  , R S ( 1 0 )  
3 0  GOT0 8 0  
4 0  POKE AMT , NOR: POKE Z S , Z Z : POKE Z S + l , Z l : POKE Z S + 2 , Z 2 : POKE ZS +3 , Z  
3 : POKE Z S + 4 , Z 4 : POKE Z S + 5 , Z 5 : POKE Z S + 6 , Z 6 : POKE ZS+7 , Z 7 : POKE Z S+ 8 ,  

Z 8 : POKE ZS+9 , Z 9 : FORI = 0 T09 : POKE ( EQ+ I )  , XA ( I + l )  : POKE ( HG + I )  , X H ( I + l ) : 
NEXTI 
50 RD=USR1 ( 0 )  
6 0  Z Z =PEEK ( Z S )  : Z l =PEEK ( ZS + 1 ) : Z 2 =PEEK ( Z S + 2 )  : Z 3=PEEK ( Z S + 3 )  : Z 4= PEEK 
( Z S + 4 )  : Z 5 =PEEK ( Z S + 5 )  : Z 6 = P EEK ( Z S + 6 )  : Z 7 =P E EK ( Z S + 7 )  : Z 8 =PEEK ( Z S + 8 ) : Z  
9 = PEEK ( Z S + 9 )  
7 0  RETURN 
80 L=l : P = l  : N= 0  Lisfing confinued 
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this to anywhere within a 256-byte 
boundary-i .e. ,  the lower-address byte 
should be zero. This is because the pro­
gram uses the DP register. Just make 
sure that CLOADM specifies the cor­
rect address. This is one example: 

CLOADM "CALCOl" ,&H3COO 

That is all you need to run the pro­
gram . The rest of line 10 defines the lo­
cation o f  the parameters. See Table 2 
for a list of variables and Table 3 for 
line descriptions o f  the program . 

Machine-Language Program 

The machine-language program is 
position independent. I used the di­
rect-page (DP) register to reference 
the fields NOR (number of characters), 
RincD (return code to Basic program), 
CARR Y (used in the evaluation routine 
to keep track of the carry value), and 
CNT (a pointer to the entry in the IN 
field). 

I used the DP register for these few 
fields because the main concern of this 
exercise is speed, and every method that 
speeds up even one instruction in a loop 
helps to cut down the total time signifi­
cantly . The U register references fields 
ZS, XAS, XHS, IN, and NOS. 

ZS keeps track of the value of each 
character. The first entry is for the first 
character and the last for the tenth . 
When I want to reference the lowest 
character, as in the bump routine, I use 
the value of NOR and the decimal in­
struction to locate its position in ZS. 

XAS contains either 99 or O. This is 
the "cannot be" field . It has a one-to­
one relation to the ZS entries . XHS con­
tains either zero or a value that says that 
the corresponding position in the ZS 
field "cannot be higher" than this 
value. The Basic initialization routine 
sets up XAS and XHS. 

Note that you can set the XAS field 
to other values if you develop a logic 
that can determine that a character 
"cannot be" a certain value. I use it 
mainly for all first characters in a word. 

If you are brave and clever enough,to 
develop a method of determining that a 
character "must be" a certain value, 
then you can add a few instructions of 
code to the bump routine to check for 
it. This might involve a new field o f  1 0  
entries, with XEQ added after the XHS 
field. 

The IN Field 

I f  you look carefully at the Basic pro­
gram, you will notice that each word en­
try is· put in backward. Let me explain 
for the ELSIE problem. 



FI NALLY !  
A REAL SPREAD-SH EET PROG RAM FOR TH E COlOIR COM PUT'ER 

DYN ACALC™ 
Bus i ness ,peop l e  use spread- sheets to organ i ze co l umns and rows of f i g ures . 

DYNACALC s i mu l ates the operat i on of a spread-s heet w i thout the mess of paper and 
penc l I .  Of cou r s e ,  correct i on s  and c h anges are a snap . Chang i ng any entered 
v a l ue c a u ses the who l e  spread- sheet to be re-ca l cu l ated ba sed on the new 
con stants . Th i s  mea ns that you can p l a y ,  ' what I f ? '  to your heart ' s  content . , 

But DYNACALC I s n ' t  j u st for accountants . DYNACALC c a n  be u sed for j u st 
about a n y  type of job . Not on l y  n umber s ,  b ut a l phan umer i c  messages can be 
ha nd l ed .  Eng i neers and other tec h n i c a l  users wi I I l ove DYNACALC ' s  s i xteen-d i g i t  
math and b u l  I t- I n  sc i e nt i f i c  f unct i on s .  Ther e' s even a b u i l t- I n  sort command , 
so you c a n  use DYNACALC to man age sma l  I data bases - u p  to 256 recor d s . 

DYNACALC w i  I I l et your computer do j u st about anyth i ng you can I mag i ne .  
Ask yo ur f r i ends who have V i s l Ca l c , or a s i m i  l ar prog r am ,  j u st how usef u l  an  
e l ectron i c  spread-sheet program can be for a l  I types of hou seho l d ,  b u s i ness , 
eng i neer i ng ,  and sc i en t i f i c  a pp l i c at i on s .  

DYNACALC I s  des i g n ed to b e  u sed by non- prog r ammer s ,  but even a Ph . D .  i n  
Comp uter Sc i ence can un derstand i t .  Bu l I t- I n  HELP mes sages are prov i d ed for 
qu i ck ref erence to operat i ng I n str uct i on s .  

DYNACALC has a beaut i f u l l y  s i mp l e  method o f  read i ng and wr i t i ng FLEX d ata 
f i l es ,  so you can commu n i cate both ways w i th other prog r ams on your syst em ,  s uch 
as the Text Ed i tor , Text Processor , Sort/Merge, RMS data base system , or other 
programs wr i tten i n  BAS I C ,  C, PASCAL , FORTRAN , and so on . 

Except for a few se I dam- u sed comman d s ,  DYNACALC I s  memory-res ll dent, so 
there I s  l i tt l e  d i s k I /O to s l ow th i ngs down . The who l e  d ata array ( worksheet ) 
I s  i n  memor y ,  so access to any po i nt I s  I n stantaneous . DYNACALC I s  1 00% 6809 
mac h i ne cod e for b l i ster i ng speed . 

Co l or Computer DYNACALC works 
Hogg Laborator y ( 64k requ i red ) . 
operat i ng system , we have a spec i a l  
$200 ) and FHL Co l or FLEX ( reg'u I ar I y 

w i t h the FLEX operat i ng system from Frank 
I f  you aren ' t  a l re ady u s i ng th i s  power f u l 

dea l for you : order DYNACALC ( regu l ar l y  
$99 ) together for on l y  $250 . 

To order , see your l oca l DYNACALC dea l er ,  or order d i rect l y  f rom CSC at the 
address be l ow .  We accept te l ephone or ders from 1 0  am to 6 pm , Monday through 
Fr i day . Ca l l  us at 31, 4-576-5020 . Your V I SA or MasterCard i s  we l come . Be sure 
to spec i f y  that you want the Co l or Computer vers i on .  

.... See List 01 Advertisers on page 138 

OR DER YOUR DYiNACAlC TO,DAY'! 
Computer Syeteme Center 

13481 Olive Blvd. 
Che.terfleld, MO 13011 

(314) 51.5020 .... 507 
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Listing continued 
90 FORI =RTN TO RC + 2 : POK E ( I )  , 0 : NEXT 
1 0 0  FORI = l T0 1 0 : XA ( I ) = 9 9 : N EXTI 
1 1 0  IN�UT·TYPE I N  NOS . " I AA$ 
1 2 0  IF LEN ( AA $ )  >10R LEN ( AA $ )  <lTH ENGOT01 1 0  
1 3 0  I F  LEFT$ ( AA$ , 2 ) = " ? ? · TH ENGOT01 7 0  
1 4 0  F $ ( P ) = AA $ : P=P+1 
150 GOSU B 5 4 0  
1 6 0  N=N+1 : I F P < 1 0TH ENGOTO l 1 0  
1 7 0  INPUT " TYPE I N  ANSWER · , AA$ 
180 IFL EN ( AA $ ) > 7  ORLEN ( AA $ )  <lTHENGOT01 7 0  
1 90 F $ ( P) =AA$ 
2 0 0  GOS U B 6 1 0  
2 1 0  CLS : PRINT@41 6 , · I N I TIALIS ING· 
220 FOR I = lTO ( P- l )  
2 3 0  I F  LEN ( F $ ( I » > I CNT THEN ICNT=LEN ( F $ ( I »  : NCNT= 1 : GOT0 2 5 0  
2 4 0  I F  LEN ( F $ ( I » = I CNT THEN NCNT=NCNT+l 
2 5 0  NEXT I 
2 6 0  IF LEN ( F $ ( P » < = ICNT THENGOT0 3 0 0  
2 7 0  FOR I = l TO NOR 
2 8 0  IF LEFT $ ( F $ ( P ) , l ) =R $ ( I )  THEN XH ( I ) =NCNT- l : I F XH ( I ) = 0THEN XH ( 
I ) = 1 : GOT03 0 0 ELSEGOT0 3 0 0  
2 9 0  NEXT I 
3 0 0  FOR I = I TONOR : I FXH ( I » 0ANDI < > I TH ENGOT03 1 0 E LS ENEXT: GOT0 3 2 0  
3 1 0  SV=XH ( I )  : XH ( I ) =XH ( I )  : XH ( l ) =SV : SV=XA ( I )  : XA ( I ) =XA ( I )  : XA ( l ) =SV: 
RS$=R $ ( I )  : R $ ( I ) = R $ ( l )  : R $ ( I ) =RS $ 
3 2 0  K=0 : FORV=LEN ( F $ ( P » TOlSTEP- l : FORW=lTONOR 
3 3 0  I FM I D $  ( F $ ( P )  , V ,  1 )  =R$ ( W) THENPOKE ( AS + 6 3 + K )  , W : W=NOR : K=K+l 
340 NEXT : N EXT 
3 5 0  FORU = I TON : K =0 
360 FORV=LEN ( F $ ( U » TOlSTEP-l : FORW=lTONOR 
3 7 0  I F M I D $ ( F $ ( U )  , V , 1 ) = R $ ( W) TH ENPOK E ( AS + ( U - l ) * 7 + K )  , W : W=NOR : K =K+l 
380 NEXT : N EXT : N EXT 
3 9 0 K $ = INKEY $ : K $= " " : PRINT @ 4 1 6 , · START VALUE FOR " I R $ ( I )  
4 0 0  K $ = I NK EY $ : I F K $ = · " TH EN 4 0 0 EL S E I F K $ < " 1 · 0RK $ > · 9 · THEN4 1 0 ELSEZ Z=VA 
L ( K $ )  
4 1 0  CLS : FOR I = I TONO R : PRINTR $ ( I ) I ·  • • •  · : N EXT : PRINT @ 4 1 6 , · EVALUAT ING" 
420 T I MER=0 
430 GOS U B 4 0  
4 4 0  I F  PEEK ( RC )  < > 9 9THENGOT0 4 8 0  
4 5 0  PRINT@4 1 6 , · NO COM B I NATION FOUND" 
4 6 0  POK E6 5 4 9 4 , 0  
4 7 0  END 
4 8 0 ' 
4 90 TL=TIMER 
5 0 0  PRINT@4 1 6 , · DURATION= " , I NT ( TL/ 6 0/ 6 0 )  I ·  M I NS • I INT( ( T L- ( I NT ( TL 
/ 6 0/ 6 0 » * 6 0 * 6 0 ) / 6 9 )  I " SECS · 
5 1 0  PRINT@ 4 4 8 , · CONTINU E  FOR MORE COMB INATION ? · : K $ = I NK EY $ : K $ = · ·  
5 2 0  K $ = I N K EY $ : I F K $=· · TH EN 5 2 0 ELS E I F K $ = " Y " TH EN 4 1 0  
5 3 0  PRINT@ 4 1 6 , "  · : POKE6 5 4 9 4 , 0 : END 
5 4 0  ' 
5 5 0  FOR I = l TOLEN ( AA $ )  : FORJ=ITOI 0 
5 6 0  I F M I D $ ( AA $ , I , I ) =A $ ( J ) TH ENK=J : J = 1 0 : GOT0 5 8 0  
5 7 0  I FA$ ( J )  = .  " TH J;;NNOR=NOR+l : A$ ( J )  =MID$ ( AA $ ,  I ,  1 )  : K=J : J = 1 0 :  GOT0 5 8 0  
5 8 0  NEXTJ 
5 9 0 I F I = I THEN XA ( K ) = 0  
6 0 0  NEXTI : L=L+ l : RETURN 
6 1 0  ' 
6 2 0  FOR I = I TOI 0 : R $ ( I ) =A $ ( I ) : NEXTI 
6 3 0  FOR I = I TOLEN ( AA $ ) : FORJ=ITOI 0 
6 4 0  I FM I D $ ( AA$ , I , I ) = R $ ( J ) THENK=J : J= 1 0 : GOT06 6 0  
6 5 0  I F R $ ( J ) = " " THENNOR=NOR+l : R $ ( J ) =MI D $ ( AA$ , I , I )  : K =J : J = 1 0 : GOT0 6 6 0  
6 6 0  NEXTJ 
6 7 0  I F I = ITHEN XA ( K ) = 0  
6 8 0  NEXT I : RETURN 

A" IN'ION 
Foreign Computer Stores/Magazine Dealers 

You have a large technical audience that speaks English and is in need of 
the kind of microcomputer information the Wayne Green Publications 
group provides. 

Provide your audience with the magazines they need and make money at 
the same time. For details on selling Microcomputing, 80 Micro, Desktop 
Computing, in Cider, HOT CoCo, Instant Software and Wayne Green 
Books contact: 

Sandra Joseph-World Wide Media-386 park ave. South-New York, NY 10016 

Phone-(212) 686-1520-Telex-620430 
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The seven unique character values 
are: 

E L S I H R A  

1 2 3 4 5 6 7 

A one-to-one relation would be: 

ESLiE 12341 

SELLS 3 1223 

HER 5 1 6  

SHELL 35122 

SHARES 357613  

The IN field shows the values reversed: 

1432100 

3221300 

6150000 

221 5300 

0000000 

00000oo 
0000000 

0000000 

0000000 

3 1 67530 

The first nine entries are the words to 
be added, and the tenth entry is the re­
sult field. I used this method because it 
made the Assembly program easier, 
shorter, and faster. The addition goes 
left to right. 

Line 1 20 gets the program counter in 
the D register. Register A contains the 
high-order address byte, which line 1 30 
transfers to the DP register. Then the 
program clears the B register and trans­
fers the register to the U register. Hence, 
U points to where the program is load­
ed. I f  you add any extra fields after 
XHS and the total length of the param­
eters is greater than 255, then this meth­
od won't work. 

Line 160 sets up the X register to 
point to the ZS field. Initially, ZS is all 
zeros. By going directly to ADDONE in 
the evaluation subroutine, I let the 
bump routine set up the initial configur­
ation. Notice the very high number at 
which the program starts evaluating. In 
a jiffy, the program bypasses millions 
of loops. • 

Lines 1 80- 190 are important. Be 
aware that you should clear the DP 
before returning to Basic. 

The Bump Routine 

On entry, the B register points to the 
ZS field entry to be incremented . This is 
an interesting routine. It does a lot of 
juggling for its small size. Of course, it 
was a behemoth of a routine when I 
started, but as I became more profi­
cient, I pared it down to its present size. 

When a position is to be bumped, the 



program adds one to it (line 1 30) and 
checks if the result is greater than nine 
(line 240). If it is more than nine, the 
program first checks if it is the highest 
character being bumped. If so, the pro­
gram has tried all possible combina-

tions, and so it returns with an error 
condition after setting RETCD to 99. 
Line 320 is a method of indicating an er­
ror condition from a subroutine. 

COMA sets the carry flag, which the 
calling routine then tests. On an okay 

Program Listing 3. Machine-Language Program 

0 0  0 0 0 1 0  SETDP $0 
0 0 0 0  0 0 0 2 0 Z S  EQU 0 
0 0 0A 0 0 0 3 0  XAS EQU ZS+10 
0 0 1 4  0 0 0 4 0  XHS EQU XAS+10 
0 0 1 E  0 0 0 5 0  I N  EQU XHS+10 
0 0 6 4  0 0 0 6 0  NOS EQU IN+ 7 0  

0 0 0 0  0 0 0 7 0  RMB NOS+1 0 
'0 0 6 E  0 0 0 6 0  NOR RMB 1 NUM OF CHAR 

, 0 0 6 F  0 0 0 9 0  RETCD RMB 1 99 IF NO 
COMB 

0 0 7 0  0 0 1 0 0  CARRY RMB 1 
0 0 7 1  0 0 1 1 0  CNT RMB 1 
0 0 7 2  I F  5 0  0 0 1 2 0  START TFR PC , D  GET PROG 

CNTR 
0 0 7 4  I F  6B 0 0 1 3 0  TFR A , DP XFER D I R ECT 

I PG VALUE 
0 0 7 6  5 F  0 0 1 4 0  CLRB PROG AT 2 5 6  

-BYTE BOUND 
0 0 7 7  I F  0 3  0 0 1 5 0  TFR D , U  U CONTAINS 

PARM ADDR 
0 0 7 9  3 0  4 0  0 0 1 6 0  LEAX ZS , U  X POINTS TO 

CHARACTERS 
0 0 7 B  1 7  0 0CA 0 0 1 7 0  LBSR ADDONE GO Ii EVAL 
0 0 7 E  4 F  0 0 1 6 0  CLRA DRCT PG REG 
0 0 7 F  I F  6B 0 0 1 9 0  TFR A , DP MUST B E  

CI:;EARED 
0 0 6 1  3 9  0 0 2 0 0  RTS RET TO BAS 

0 0 21 0  * 
0 0 6 2  A6 65 0 0 2 2 0  BUMP LDA B , X  GET NUM 
0 0 6 4  4 C  0 0 2 3 0  INCA ADD ONE 
0 0 6 5 61 0 9  0 0 2 4 0  CMPA .9 I S  I T  > 9 ?  
0 0 6 7  n 0D 0 0 2 5 0  BLS B2A NO , GO CHCK 

H I ,  LO 
0 0 6 9  C l  0 0  0 0 2 6 0  CMPB til IF H I GH EST 

NUM I S  9 
0 0 6B 23 0 3  0 0 2 7 0  BLS NOCOMB • • •  THEN NO 

MORE 
0 0 6D 5 A  " 0 26 0  DECB PO INT TO 

NEXT H IGH ER 
0 0 6 E  2 0  F 2  0 0 2 9 0  BRA BUMP • • •  AND GO 

BUMP 
0 0 9 0  8 6  6 3  0 0 3 0 0  NOCOMB LDA . 9 9  S E T  ERROR 
0 0 9 2  9 7  6 F  0 0 3 1 0  STA RETCD • • •  CODE 
0 0 9 4  4 3  0 0 3 2 0 COMA INDCT ERROR 
0 0 9 5  3 9  0 0 3 3 0  RTS • • •  Ii RETURN 
0 0 9 6  A 7  8 5  0 0 3 4 0  B2A STA B , X  STORE I N  Z S  
0 0 9 8  5C 0 0 3 5 0  B 2  INCB NXT LOW NUM 
0 0 9 9  D l  6 E  0 0 3 6 0  CMPB NOR ALL DONE? 
0 0 9B 24 04 0 0 3 7 0  BHS B3 YES , GO CHK 

H I ,  LO 
0 0 9 D  6 F  6 5  0 0 3 6 0  CLR B , X  SET TO Z E RO 
0 0 9 F  2 0  F 7  0 0 3 9 0  liRA B2 DO NEXT LOW 

NUMBER 
0 eAl 31 C 6  6 4  0 0 4 0 0  B3 LEAY NOS , U  THS FLD U SD 
0 eA4 cc 0 0 0 0  0 0 4 1 0  LDD . 0  • • •  TO CHECK 

FOR DUPS 
0 eA7 ED Al 0 0 4 2 0 STD , Y + +  CLEAR ALL 
0 0A9 ED Al 0 0 4 3 0  STD , Y + +  • • •  N O S  TO 
0 0AB ED Al 0 0 4 4 0  STD , Y+ +  • • •  Z E RO 
0 0AD ED Al 0 0 4 5 0  STD , Y++ . . .  
0 0AF ED A4 0 0 4 6 0  STD , Y  . . .  
0 0B l  31 C 6  6 4  0 0 4 7 0  B3A LEAY 'NOS , U  GET ADDR O F  

S E T  FLDS 
0 0 B 4  A 6  6 5  0 0 4 60 B 3 B  LDA B , X  GET • F M  Z S  
0 0B6 34 04 0 0 4 9 0  PSHS B SAVE TH I S  

PTR 
0 0B 6  E 6  A 6  0 0 5 0 0  B 3 C  LDB A , Y  I S  TH I S  NUM 
0 0BA 2 6  2 B  0 0 5 1 0  BNE B5 " • ALREADY 

SET? 
0 0BC 3 5  0 4  0 0 5 2 0  PULS B NO , THEN GET 

BACK POINTR 
0 0 BE 31 4A 0 0 5 3 0  LEAY XAS , U  GET ' CANNOT 

B E ' F I ELD 
0 0C 0  Al A5 0 0 5 4 0  CMPA B , Y  I S  TH I S  NUM 

NOT ALLOWD? 
0 0C 2  2 7  B E  0 0 5 5 0  BEQ BUMP I F  SO, GO 

BUMP POS I T  

L isting conlinued 

I 

condition, the program performs a 
CLRA, which clears the flag (Hne 720). 

If any position is bumped, the pro­
gram sets all lower positions to zeros 
(lines 350-390). This is important so 
that the program does not miss any 
valid combination. Later steps set the 
zeros to the lowest legal value in that 
combination. 

Now comes the beaut. I had to find a 
way to check for double numbers and to 
set the lowest value in just one pass. At 
the same time the program must check 
for "cannot be" and "not higher than" 
values. 

I accomplished this by having a new 
work area (NOS) of 10  entries represent 
the numbers 0-9. First, lines 410-460 
clear the work area (note the automatic 
increment of the Y register). Starting 
with the highest character position, I get 
its value (line 480) and check its position 
in NOS (lines 500-5 10). 

If the position is set, the program 
looks at the next higher number and 
picks up the first free number. If the 
program finds no free number, it sets 
the offending field in ZS to nine and 
goes back to the bump routine (lines 
740-800). 

When it finds a free number, it 
checks if this number is disallowed 
(lines 530-550). If so, the program 
bumps the position in ZS. If not, it 
checks the position against the "not 
higher than" field . If the value is greater 
than this field, the program sets the 
value to 9 and goes to the bump routine 
(lines 560-650) . 

If all the conditions are satisfied, the 
program sets the corresponding posi­
tion in NOS (lines 660-670) and puts the 
value in the ZS position (line 680) . It 
then points to the next lower position in 
ZS and checks if the process is com­
plete. If not, it goes through the whole 
rigmarole again (lines 690-730). When 
you reach lines 720-730, each location is 
a unique and valid value. 

The evaluation routine is quite 
straightforward. In the beginning (lines 
830-910), I inserted a section to display 
the values of each character every time 
the program reaches a valid combina­
tion. In fact, the routine is executed 
whenever the fussy bump routine says 
everything is okay. The routine is fast 
because it sticks the values directly into 
the text mode screen area, which starts 
at location 1024. 

The Basic program prints the charac­
ters before surrendering the rest of the 
hard calculations to the machine-lan­
guage program . The machine-language 
program has no inkling of the actual 
characters. It works on just the data 
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Listing continued 

9 9 C 4  3 1  C 8  1 4  11 9 5 6 9  

9 9 C 7  3 4  9 2  9 9 5 7 9  
9 1lC 9  A6 A5 9 9 5 8 9  
9 9CB 3 5  9 2  9 9 5 9 9  
9 9CD 27 9A 9 9 6 9 9  

9 9CF Al A5 9 9 6 1 9  
9 9D1 23 96 9 9 6 2 9  
9 9D3 86 9 9  9 9 6 3 9  
9 9D5 A7 8 5  9 9 6 4 9  

9 9D7 2 9  A 9  9 9 6 5 9  
9 9D 9  3 1  C 8  6 4  9 9 6 6 9  B4 
9 9DC 6 C  A 6  9 9 6 7 9  

9 9DE A7 8 5  11 96 8 9  

9 9 E 9  5C 9 9 6 9 9  

9 9 E1 D1 6 E  9 9 7 9 9  
9 9 E 3  D 1  C F  9 9 7 1 9  
9 9 E 5  4 F  9 97 2 9  
9 9E 6  3 9  9 9 7 3 9  

9 9E7 4 C  9 9 7 4 9  B 5  

1l 9E 8  8 1  9A 9 9 7 5 9  

9 9EA 2 5  C C  9 9 7 6 9  

9 9 EC 3 5  9 4  9 9 7 7 9  

9 9E E  8 6  9 9  9 9 7 8 9  
9 9 F 9  A7 8 5  9 97 9 9  
9 9F 2  1 6  FF8D 9 9 8 9 9  

9 9 8 1 9  * 
9 9 8 2 9  * 

9 9 F 5  1 9 8 E 9 4 9 4  9 9 83 9  EVAL 

9 9 F 9  4 F  9 9 8 4 9  
9 9 FA E6 8 6  9 9 8 5 1l  EVAL1 
9 9 FC CB 3 9  9 9 8 6 9  

9 9 F E  E7 A4 9 9 879 
n 9 9  3 1  A 8  2 9  0 9 8 8 9  

9 1 9 3  4C 9 9 8 9 9  

9 1 9 4  9 1  6 E  9 9 9 9 9  
9 1 9 6  2 5  F 2  9 9 9 1 9  

n 9 8  3 1  C 8  I E  9 9 9 2 9  EVAL2 

9 1 9 B  CC 9 9 9 9  9 9 9 3 9  
9 1 9E 9 F  7 9  9 9 9 4 9  LP1A 

9 1 1 9  9 7  7 1  9 9 9 5 9  LP1 

9 1 1 2  A6 A6 9 9 9 6 9  

9 1 1 4  27 9 3  9 9 9 7 9  

9 1 1 6  4A 9 9 9 8 9  

n 1 7  EB 8 6  9 9 9 9 9  
9 1 1 9  9 6  7 1  9 1 9 9 0  LP1B 
9 1 1B 8B 97 9 1 9 1 9  
9 1 1D 81 3E 9 1 9 2 9  

II 1 1 F  2 3  E F  9 1 9 3 0  

0 1 2 1  C1 9A 9 1 9 4 0  L P 2  

n 23 25 96 9 1 9 5 9  
9 1 2 5  C 9  9A 9 1 9 6 9  
9 1 27 9C 7 9  9 1 979 

9 1 2 9  2 9  F 6  9 1 9 8 9  
9 1 2B A6 A6 9 1 9 9 9  LP3 
9 1 2D 27 14 9 1 1 9 11  
9 1 2F 4A 9 1 1 1 9  

9 1 3 9  E1 86 9 1 1 2 9  

9 1 3 2  2 6  1 4  9 1 1 3 11  

9 1 3 4  D 6  7 9  11 1 1 4 9  
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LEAY XHS , U  

PSHS A 
LDA B , Y  
PULS A 
BEQ B4 

CMPA B , Y  
BLS B4 
LDA 1 9  
STA B , X  

BRA BUMP 
LEAY NOS , U  
INC A , y  

STA B , X  

INCB 

CMPB NOR 
BLO B3B 
CLRA 
RTS 

INCA 

CMPA . 1 9  

BLO B3C 

PULS B 

LDA 1 9  
STA B , X  
LBRA BUMP 

LDY U 9 2 4 + 4  

CLRA 
LDB A , X  
ADDB 1 4 8  

STB , Y  
LEAY 3 2 , Y  

INCA 

CMPA NOR 
BLO EVAL1 

LEAY IN , U  

LDD til 
CLR CARRY 

STA CNT 

LDA A , Y  

BEQ LP1B 

DECA 

ADDB A , X  
LDA CNT 
ADDA 1 7  
CMPA 1 6 2  

BLS LP1 

CMPB U 9  

BLO LP3 
SUBB 1 1 9  
INC CARRY 

BRA LP2 
LDA A , Y  
BEQ CHKCR2 
DECA 

CMPB A ,X 

BNE ADDONE 

LDB CARRY 

GET ' NOT > '  
F I ELD 

SAV ' Z S  VAL 
GET H I GH 
RESTORE A 
00 NOT CHK 
I F  NULL 
IS IT HIGH ?  
NO 
ELS SET T09 
• • •  SO THAT 
IT GETS 
• • •  BCK TO 9 
SET INDCTOR 
• • •  FOR TH I S  
NUMBER 
SET TH IS 
NUM IN Z S  
POINT TO 
NEXT LOWER 
DONE? 
NO 
IND. ALL OK 
GO BACK TO 
EVALUATE 
PT TO NXT 
FLD IN NOS 
HAVE WE 
REACHED 9 ?  
NO , GO CHK 
I F  SET 
GET BACK 
ZS POINTER 
SET TO 9 
• • •  TO BUMP 
• • •  TO Z ERO 

START OF 
D ISPLAY 
CHAR COUNT 
GET NUM 
TO GIVE GRN 
ON BLACK 
PUT TO SCRN 
POINT TO 
NEXT LINE 
BUMP CHAR 
COUNT 
DONE? 
NO , WRITE 
NEXT CHAR 
POINT TO 
ENTRIES 

CLR CARRY 
VALUE 

POINTS TO 
' INS ' VAL 
GET VALUE 
INTO Z S  
I F  NULL , 
NOTH TO ADD 
TO GET LOCA 
IN Z S  
NOW ADD 
GET POINTER 
BUMP TO NXT 
ALL NUMS 
DONE? 
NO , GO ADD 
AGAIN 

INST EAD OF 
DIVIDE 
• • •  SUB 1 9  
• • •  TILL < 1 9  
• • •  INCR CRY 
EACH TIME 

DO TILL < 1 9  
GET ANS VAL 
I F  NULL 
TO GET ZS 
VALUE 
IS ADDED= 
ANSWER? 
NO , S K I PF 
REST & BUMP 

ELSE GET 

Listing continued 

, 

I 

I 

passed to it as parameters-Le . ,  the 
number of characters, the "cannot be" 
and "not higher than" restrictions for 
each character position, and the actual 
words entered in coded form. 

Line 860, which adds a value of deci­
mal 48 (hex 30) to the number, gives 
the green-on-black display for each 
number. 

The validation routine (lines 920-
1 290) adds up each digit position of the 
problem (lines 960� 1030). Although this 
is a normally clumsy way to divide, the 
program does subtraction by 10 and 
adds one to carry afier each subtraction 
until the result is less than 10 (lines 
1 ()4()... 1080). 

Then the program compares the re­
mainder against the same position in the 
answer field as indicated by the tenth 
entry of the IN field. If it does not 
match, it quits and goes to ADDONE 
to bump the lowest character position 
by one. If it does match, the program 
loads CARRY as the starting value and 
adds the next digit positions. 

This continues until all the values 
match. This is important because it 
stops adding anytime a match does not 
occur, thus preventing unnecessary 
calculations. 

I have tried the program with innu­
merable examples, and it has been true 
to me. It solves most problems quickly, 
but the speed depends on the combina­
tion of letters. It is interesting to watch 
the numbers, especially in the lower­
range characters, whiz away. It also 
shows the advantage of machine-lan­
guage programming. 

Program Operation 

The operation of the program is quite 
simple, but you do need an assembler. 
(See Program Listing 4 for the decimal 
values of the machine-language object 
code if you do not have an assembler.) 
Type in the instructions and assemble 
the program with object code to cas­
sette. If you are using EDT ASM + , use 
A CALCO/WE/LP to assemble the 
program, where CALCO is the object 
code name. LP is necessary if you want 
a listing. 

Type in the Basic program . Use 
CLOADM to load the object code at 
the location you have specified in your 
Basic program. For example, if you 
have RTN = &H3COO, then type 

CLOADM "CALCO" .&H3COO 

If you do not have an assembler, just 
follow the usual method of including 
data statements and reading them into 
the desired locations. Remember that 



Surviva 
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the address you choose should be within 
the 256-byte boundary. It is best to 
think in hexadecimal, where the low­
order address byte should be zero. 

Let's say it is hex 3COO, which is deci­
mal 1 5360. Since the actual machine­
language code starts at hex 72 (decimal 
H4) from the load point, you have to 
start reading your data statements from 
location 1 5 360 + 1 1 4 = 1 5474 . The 
number of bytes to read 225-that's 
how small the machine-language pro­
gram is. 

Add your Basic statements at loca­
tion 2 1 .  For example: 

21 LO = 15360+ 1 14: FORI =0 TO 224 

22 READ LO + I :NEXT 

Put the data statements at the end of the 
Basic program. 

Now type RUN and enter the words 
one at a time. Each word should not 
have more than seven characters, or the 
program will reject it without any indi­
cation of rejection. You can enter a 
maximum of nine words, one at a time. 
If you enter fewer than nine words, type 
17 to ask for the answer word . 

Please note that after each input there 
is a slight delay due to input verification 
and character searches. Then the pro­
gram goes through the initialization 
routine, which takes a fe)V seconds. 

It then asks if you want a start value 
for X, where X is the first character that 
it has picked. If you want to choose a 
start value, press any number from 1 to 
9. Otherwise, press enter to allow the 
program to continue. If the program 
has already determined that the value 
cannot be higher than a certain number 
and you enter a higher value, the pro­
gram displays " No Combination 
Found. "  Under certain circumstances, 
setting the initial value can speed up the 
program. 

Now sit back while the program tries 
all combinations. You can see that no 
two characters have the same value. If 
the program comes back with an an­
swer, you can type Y to check for fur­
ther combinations OF press enter to ter­
minate the program. 

See Table 4 for a few examples of al­
phametics. These are reprinted with 
permission from J . A . H .  Hunter's 
books Challenging Mathematical 
Teasers and Mathematical Brain­
Teasers and also from his column in the 
Toronto Globe and Mail. The numbers 
on the left are the time in which the pro­
gram solved the problem. It is in min­
utes/seconds (nun/ss). 

The problems marked with a plus 
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Lisling continued 
CARRY VALUE 

frH 3 6  9 6  7 1  fr H 1 5 0  LOA CNT GET POI NTER 
TO ' INS ' 

0 1 3 8  8 0  3 7  0 1 1 6 0  SUBA 1 5 5  TO PO I N T  TO 
NEXT D I G I T  

Iil 1 3 A  8 1  1il 6  1il 1 1 7 0  CMPA 1 6  REACHD END? 
Iil 1 3 C  23 0 0  1il 1 1 8 0  BLS LPIA NO , GO ADD 
Iil 1 3 E  06 7 1il  1il 1 1 9 0  CHKCRY LOB CARRY WAS TH ERE A 

CARRY 
1il 1 4 1il  2 6  0 6  0 1 2 1il 1il  BNE ADDONE YES ,WRONG 

AGAIN 
1il 1 4 2  3 9  1il 1 2 1 0  RTS ELSE FOUND 
1il 1 4 3  C l  0 0  1il 1 2 2 1il  CHKCR2 CMPB l lil  PREY ADD 

HAD CARRY? 
1il 1 4 5  26 Iil l  0 1 2 3 1il  BNE ADDONE YES , GO BUMP 
0 1 4 7  3 9  0 1 2 4 1il  RTS ELS E FOUND 
1il 1 4 8  00 6  6 E  1il 1 2 5 0  ADDONE LOB NOR GET NUM OF 

CHARACTERS 
Iil 14 A  5A 0 1 26 1il  DECB PO INT TO Z S  
fr H 4 B  1 7  F F 3 4  1il 1 2 7 1il  LBSR BUMP GO BUMP 

LOW D I G I T  
0 1 4 E  l 1il 2 4  FFA3 1il 1 2 8 1il  LBCC EVAL ALL 00 S O  

EVALUATE 
1il 1 5 2  3 9  fr H 2 9 1il  RTS GO BACK TO 

BAS I C  
1il 1 3 1il 1il  * 

0 0 0 1il  0 1 3 1 0  END 
1il 1il 0 1il 1il  TOTAL ERRORS 

ADDONE 
B2 
B2A 
B3 
B3A 
B3C 
B 4  
B5 
BUMP 
CARRY 
CHKCR2 
CHKCRY 
CNT 
EVAL 
EVALI 
EVAL2 
I N  
LPI 
LPIA 
LPIB 
LP2 
LP3 
NOCOMB 
NOR 
NOS 
RETCD 

1il 1 4 8  
1il 0 9 8  
1il 0 9 6  
0 0Al 
0 0 B l  
0 0 B 8  
0 009 
0 0 E7 
0 1il 8 2  
0 1il 7 1il  
1il 1 4 3  
0 1 3 E  
0 1il7 1  
0 1il F 5  
Iil Iil FA 
1il 1 0 8  
0 1il l E  
0 1 1 1il  
0 1 0 E  
0 1 1 9  
1il 1 21 
0 1 2B 
1il 1il 9 1il  START 0 1il 7 2  
0 1il 6 E  XAS 0 1il 0A 
1il 0 6 4  XHS 1il 1il 1 4  
0 1il 6 F  Z S  1il 1il 1il 0  

5 REM LISTING . 4  
7 1il 1il  DATA 3 1 , 8 0 , 3 1 , 1 3 9 , 9 5 , 3 1 , 3 , 4 8 
7 1 1il  DATA 6 4 , 2 3 , 1il , 2 1il 2 , 7 9 , 3 1 , 1 3 9 , 57 
7 2 0  DATA 1 6 6 , 1 3 3 , 7 6 , 1 2 9 , 9 , 3 5 , 1 3 , 1 9 3  
7 3 1il  DATA 0 , 3 5 , 3 , 9 0 , 3 2 , 2 4 2 , 1 3 4 , 9 9 
7 4 0  DATA 1 5 1 , 1 1 1 , 6 7 , 57 , 1 6 7 , 1 3 3 , 9 2 
7 5 0  DATA 2 0 9 , 1 1 0 , 3 6 , 4 , 1 1 1 , 1 3 3 , 3 2 , 2 4 7  
7 6 0  DATA 4 9 , 2 0 0 , 1 0 0 , 2 0 4 , 0 , 0 , 2 3 7 , 1 6 1  
7 7 0  DATA 2 3 7 , 1 6 1 , 2 3 7 , 1 6 1 , 2 3 7 , 1 6 1  
7 8 0  DATA 2 3 7 , 1 6 4 , 4 9 , 2 0 0 , 1 0 0 , 1 6 6 , 1 3 3  
7 9 0  DATA 5 2 , 4 , � 3 0 , 1 6 6 , 3 8 , 4 3 , 5 3 , 4  
8 0 0  DATA 4 9 , 7 4 , 1 6 1 , 1 6 5 , 3 9 , 1 9 0 , 4 9 , 2 0 0  
8 1 0  DATA 2 0 , 5 2 , 2 , 1 6 6 , 1 6 5 , 5 3 , 2 , 3 9 , 1 0 
8 2 0  DATA 1 6 1 , 1 6 5 , 3 5 , 6 , 1 3 4 , 9 , 1 6 7 , 1 3 3  
8 3 0  DATA 3 2 , 1 6 9 , 4 9 , 2 0 0 , 1 0 0 , 1 0 8 , 1 6 6  
8 4 0  DATA 1 6 7 , 1 3 3 , 9 2 , 2 0 9 , 1 1 0 , 3 7 , 2 0 7 , 7 9  
8 5 0  DATA 57 , 7 6 , 1 2 9 , 1 0 , 3 7 , 2 0 4 , 5 3 , 4 , 1 3 4  
8 6 0  DATA 9 , 1 67 , 1 3 3 , 2 2 , 2 5 5 , 1 4 1 , 1 6 , 1 4 2 , 4 , 4  
8 7 0  DATA 7 9 , 23 0 , 1 3 4 , 2 0 3 , 4 8 , 2 3 1 , 1 6 4 , 4 9 , 1 6 8  
8 8 0  DATA 3 2 , 7 6 , 1 4 5 , 1 1 0 , 3 7 , 2 4 2 , 4 9 , 2 0 0  
8 9 0  DATA 3 0 , 2 0 4 , 0 , 0 , 1 5 , 1 1 2 , 1 5 1 , 1 1 3  
9 0 0  DATA 1 6 6 , 1 6 6 , 3 9 , 3 , 7 4 , 23 5 , 1 3 4 , 1 5 0  
9 1 0  DATA 1 1 3 , 1 3 9 , 7 J 1 2 9 , 6 2 , 3 5 , 23 9 , 1 9 3 , 1 0  
9 2 0  DATA 3 7 , 6 , 1 9 2 , 1 0 , 1 2 , 1 1 2 , 3 2 , 2 4 6 , 1 6 6  
9 3 0  DATA 1 6 6 , 3 9 , 2 0 , 7 4 , 2 2 5 , 1 3 4 , 3 8 , 2 0 
9 4 0  DATA 2 1 4 , 1 1 2 , 1 5 0 , 1 1 3 , 1 2 8 , 5 5 , 1 2 9 , 6  
9 5 0  DATA 3 5 , 2 0 8 , 21 4 , 1 1 2 , 3 8 , 6 , 57 , 1 9 3  
9 6 0  DATA 0 , 3 8 , 1 , 5 7 , 2 1 4 , 1 1 1il , 9 1il , 2 3 , 2 5 5  
9 7 0  DATA 5 2 , 1 6 , 3 6 , 2 5 5 , 1 6 3 , 57 

Program Listing 4. Decimal Values oj Machine-Language Object Code 



sign have more than one combination. 
For example, ORYX + ORYX + RUN 
+ ON = KAROO has at least 16 com­
binations. After each result you must 
press Y to continue. 

about 1 8  minutes. It had no way of 
knowing some problems would take 
longer than that, so I had to guess some 
of the times . •  

Two asterisks after the time mean 
that the time is approximate. Unfortu­
nately, the timer cycle on the CoCo is 

Send correspondence to Adib Behi, 
391A Palmerston Blvd. , Toronto, On­
tario, Canada M6G 2N5. 

. 

Time 

MMiSS A1phametic 

0/02 EAT + IT + EAT = MISS 

0/32 ELSIE + SELLS + HER + SHELL = SHARES 

0/01 TOOT + TOOT + TWO = HOOTS 

0/00 NO + ONE + NO + ONE = GONE 

0/01 DON + DON + NO = SUDS 

2120 LETS + EAT + SAYS = SUSIE 

2/35 THEN + WHERE + WERE + THOSE = OTHERS 

0121 PETER + RANKS + A + TEA = TASTER 

0/41 MOMMA + MOMMA + NO = DINNER 

1 143 HERE + HERE + REAL = NEWS 

3/24 TRY + FAIL + AND + TRY = AGAIN 

14/38 NOT + TO + WORRY = PETER 

3/35 OUR + CROSS + WORD + CLUES + DO = DELUDE 

0/10 NO + NO + DAN = SAID 

0/02 OH + NO + NOT = THIS 

5/31 LET + THE+ LAST + BE = FIRST 

2103 NO + DODO + NO + MORE = DADDY 

9/00 GUIDE + DOGS + DO + GOOD = DEEDS 

45A" DEAR + READER + WE + DO = EQUATE 

0/39 IT + AINT + TOO + HOT = TOOTS 

0/01 LOOK + LOOK + NAN + A = PANDA 

0/ 14 LING + KWONG + LEE + LIKEE = LICHEE 

0/03 NINE + LESS + TWO = SEVEN 

2/54 AND + SO + TO + BED + SA YD = PEPYS 

5/58 KATES + KITTEN + HATES + THESE = STEAKS 
1 0/ 1 7  KNOCK + KNOCK + ITS + THE = POSTlE 

1 1 1 8 +  ORYX + ORYX + RUN + ON = KARoo 

0/47 REST + BREAK + AT + BAKER = STREET 

2/54 PASHAS + HUBBLE + BUBBLE = BUBBLES 

8/17 PRETTY + POLLY + PARROT = REPEATS 

1 /57 SHAKE + SHAKE + PIPS + IN = PIPPIN 

1 /06 LIL Y + LIKES + SILKY + SILKY = NYLONS 

4/03 SUSIE + SEES + A + BLUE + BLUE = BEETLE 

6/1 1 WHEN + IN + ROME + BE + A = ROMAN 

0/59 ALL + A + RUODY + RUDDY = MUDDLE 

1 2/35 MEIN + PAPA + LILLI + PALMER = TRILLED 

3/48 ESKIMO + MISS + MISSES + ICE = ICICLES 

4/41 HOLMES + SOL YED + MOOD = MURDERS 

1 /59 SEE + KOOKY + KOOKS = STREAK 

26/" SUSIES + SISTER + SISSIE + SKIS + IN + SUSIES = BIKINIS 

0/03 THE + TEN + MEN = MEET 

2133 NINE + SEVEN + SEVEN + SEVEN = THIRTY 

0/05 CELLAR + MURDER + CLERIC = CLEARED 

0/01 + STOP + IT + STOP = POPS 

0/1 3 +  LETS + SEE + THE = TEST 

0/1 5 +  NERO + ONE+ MEAN + MAD = ROMAN 
8/06 NO + SPORT + IN + DIRTY = SPORTS 
0/32 TOADS + DARE + TO + CROSS = ROADS 
7/09 THE + SEVEN + SEAS = OCEANS 
0/03 PINS + NIPS = SNIP 

5/51 CRACKS + TRACKS = RACKET 
0/43 TRIED + RIDE = STEER 

+ more than one combination 

•• approximate time 

Table 4. Alphame/ics Examples 
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A PENNY SA VED . . . .  
s s s s 

Remember how il was when you were yourg and re­
ceived your first coin bank-how much fun it was 10 save 
money. Now you're older and SOVirg is c*nost a necessi­
ty these days. "THRIFT" is a program to help inspire you to 

, save money by mokirg it fun again High reSOlulioo bar 
graphs show ff you're a consistont � or nol: weekly 
entries. percent of paycheck saved. interest thot can be 
cOl'r4XlUnded daily. quorte�y and more. "THRIFT" even 
helps predict future savirgs by u�rg linear regression for­
mulos- Complete package includes two cassettes and 
detoied InstrucllOnS for TRS-80 CC with Exlended 8ooc. 
Please send check or money order for $18.95 to: 

Praclicci Progoms 
4524 Kirgswcik Drive 
RaIng Meadows. IL 
60008 

A progom !hoi con interest the whole fonity with four 
accounts totaL 
Please odd $200 for shipping Ond hordirg. .... 94 

H BW Hou.ehold Budaet 
Worli,heel 

$6.95 
� 

COLOR COMPUTER 16KECB 
A program to provide a monthly financial 
plan n i ng tool that becomes a permanent 
record at month's end. Contractual loans 
automatically up-dated with month's re­
maining and new balances. User defined 
variable expenses and budget categories, 
yet operates without f i l es! Provisions for 
one t ime expenses or Income, works with 
any color computer printer. Manual detai ls  
operat ion, contains program l i sting and 
form to gather financial i nformation. 

• Money back guarantee · 

! • Write for brochure on other programs · 

I 

• Include 75� shipping & handling . 

CoCoDA TA Enterprises 
1215 Emeralda Drive 

Orlando, Florida 32808 
.... 543 

Now you can get five exciUng Color Computer 

programs for S 1 0.00 tota" No handling costsl 

No shipping costsl 

Written In Extended Color 16K BASIC with 

graphics 

InCludes: ALPHABET 
ATHELLO 
FLAGS 
NAMESONG 

U.S.A. 

Send S 10.00 and a cassette tape or disk (your 

choice) or we supply the media-send $ 15.00 
and your choice to: 

Phillipps Systems .... 262 
52 Hook Mountain Road 
Montville New Jersey 07045 
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TUTORIAL 
BY HOWARD BASSEN 

CLEAN SCREEN 
FOR CoCO 

I 've finally gotten a clean, trouble­
. free, high-resolution video display 

for my Color Computer, after using the 
right combination of shielding, cables, 
and a filter. I 'll tell you how, but first 
I ' ll give a brief description of radio-fre­
quency interference (RFI) sources, and 
practical , low-cost techniques that you 
can use to correct the RFI problem. 

The world of RFI engineering is the 
opposite of the digital computer world 
where there are only on and off states. 
Ideally, circuits and programs will be­
have the same from one time to the next 
and from one system to the next. 

This means that if a circuit works in 
one system , someone else can build it 

Eliminate interference on 

your video screen with 

this background infor­

mation and instruction . 

using standard design rules, and it will 
work perfectly in the new system. This 
is why you can CSA VE a program on 
tape, load it into your computer, CSA VE 
the program on another tape, load the 
new copy, repeat this process many 
times, and the last copy of the program 
wi'll be just as good as the first copy. 
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Fig, I. Electromagnetic Frequency Spectrum 
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HZ) 

In contrast, RF circuitry is strictly in 
the analog electronic world, excluding 
the high-technology area of monolithic, 
very-high-speed integrated circuitry. 
This means that in an RF circuit every 
fraction of an inch of wire or compo­
nent lead, every crack in the joint be­
tween a metal box and the cover that 
houses the circuit, and every adjustment 
made to the circuit is critical and not ex­
actly repeatable. 

Since your Color Computer's video 
output is in the form of a modulated RF 
signal, your computer system is part of 
the analog/RF world, which you should 
understand if you want to know and use 
your system in the best way possible. 

The Video Output and RF Modulator 

The video display, whether it is a 
high-resolution graphic image or il 
screen mled with text, is a constant ar­
ray of digital code residing in your com­
puter's memory. This code is sent to the 
video data generator (VDG) chip in 
your computer, where it is converted in­
to a serial stream of complex signal in­
formation and synchronization (sync) 
pulses. These pulses are generated many 
thousand times every second, even if 
there is no change in the image . 

The repeated data stream is referred 
to as a video field, and it contains high­
frequency signals that represent every 



picture element (pixel) in the field . This 
data is sent out on a single line, or wire, 
to the RF modulator in your computer. 

your house continuously. The frequen­
cy-spectrum diagram in Fig . 1 shows the 
relative strength of signals that bom-

bard your TV receiver. 

Cables and the Input 
to Your TV Receiver The modulator mixes the video data 

with a 6O-megahertz (MHz or million 
cycles per second) RF signal, which 
simulates the standard VHF TV signal 
that usually enters your TV receiver 
through the antenna. This allows any 
TV set to become a computer video 
monitor without any modification oth­
er than the installation of a cable-to-an­
tenna adapter (the RF switch that is sup­
plied with your Color Computer). 

"The Color Computer 
operates at a clock 

frequency of 0. 89 MHz 
or 1 .8  MHz . . .  " 

Television stations broadcast high­
power RF signals that channels 2- 13 re­
ceive (VHF band). By the time they 
reach your home, these signals are very 
weak. Your receiver is designed so that 
it can receive a signal of 1 millivolt 
clearly. The RF modulator generates a 
VHF signal, but the signal must be fed 
to your receiver's input terminals 
(antennae), which are merely screw con­
nectors, in a way that allows the desired 
signal to enter the set without the other 
signals existing around your receiver 
overriding it .  

The Frequency Spectrum 

The Color Computer generates many 
signals that range from very low fre­
quencies (60 cycles per second or 60 Hz) 
to 70 million cycles per second (70 MHz). 
All these signals create electromagnetic 
fields around the computer, and there­
fore, can unintentionally receive them. 

The electrical motors and switches in 
your home generate many signals that 
travel along the ac power lines and out­
lets running through your house. These 
signals are also broadcast or radiated 
throughout your home and beyond . 
Outside signals from auto ignitions, CB 
transmitters, ham radios, and commer­
cial radio/TV broadcast stations enter 

COAXIAL CABLE (SHIEL DED) 

CENTER CONQUCTOR 
(WIRE ) 

TWIN LEAO CABLE (UNSHIELDED) 

PLASTIC 
INSULATOR 

WIRES ---A':/'"' 

Figure 2 

You must remove the rabbit-ear an­
tennae from your receiver's input ter-

I minals and efficiently connect the RF 
modulator to your set, using a shielded · 
coaxial cable consisting of an inner wire 
(conductor) surrounded by a plastic in­
sulating layer and an outer metallic 
shield or jacket (Fig . 2). 

The metal shield completely sur­
rounds the inner conductor, and the in­
ner conductor carries the modulated RF 
signal from your computer to the re­
ceiver. The shield protects your receiver 
from interference by the many stray 

�- - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -- - - - - - - - - - iI  
I ' PARENTS! 

Want to stimulate your child's ,learning? 
Let T . C . E . show you how! 

PROGRAMS E N HANCE I MAG INATIVE T H I N K I N G  AND E NCOU RAG E  

Shipping 

prepaid 

on al l  orders 

except C . O . D .  

-' See List of Advertisers on page 138 

PA R ENT'S TEAC H I NG TOO L TAPE D I SK 
A B C ' s I N  C O L O R $ 1 9 . 9 5  $ 2 4 . 9 5  

B A S I C  M A T H  1 4 . 9 5  1 9 . 9 5  

S E E  A N D  S P E L L  1 9 . 9 5  2 4 . 9 5  

T E A C H I N G  C L O C K  1 9 . 9 5  2 4 . 9 5  

T E A C H I N G  M A P  3 4 . 9 5  ! -
F R A C T I O N S  2 4 . 9 5  

V O C A B U L A R Y  2 4 . 9 5  

P L A C E  V A L U E S 2 4 . 9 5  

Educat ional  Software avai lable for Co lor Computer, TPD 1 00, 

Atari � , Apple e , Com modore 64 e , and V I C 20 e . 

L EAR N I NG 

Dea ler 

i nq u i ries 

i n vited 
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fields existing around it. 
Radio Shack and most other comput­

er manufacturers have used an inexpen­
sive adapter to connect the coaxial cable 
to any TV set. This adapter allows the 
connection of the computer and its co­
axial cable to the antenna input termi­
nals. The antenna input terminals usu­
ally accept only the type of cable that 
comes from the TV dipole (rabbit-ear) 
antenna, a balanced or twin-lead cable 
(see Fig. 2). The problem is that the 
twin-lead cable is unshielded and re­
ceives all other radiated signals to some 
extent. 

Some sets have a coaxial input con­
nector, as well as the two-screw connec­
tors for twin-lead cable. This is com­
mon on many of the newer TV receivers 
that accept cable TV. The twin-lead in­
put configuration and the short section 
of twin-lead cable running from the RF 
switch are a major source of RF inter­
ference on the Color Computer. 

RFI Shielding for the Color Computer 

Digital electronic circuitry generates 
RF interference signals that radiate 
from the circuit wiring to the outside 
world . The fast action of digital circuit 
elements generates high-frequency ener­
gy that spreads across the entire RF fre­
quency band (1-100 MHz) as shown in 
Fig. 1 .  This wideband interference oc­
curs as a result of the current being 
switched, and increases in its frequency 
span as the speed of switching increases. 

The Color Computer operates at a 
clock frequency of 0.89 MHz or 1 .8 
MHz depending on the computer's im­
mediate mode of operation. 

The microprocessor chip, the SAM 
chip, the memory chips, and associated 
logic chips comprise the fast, high-cur­
rent switching circuits in the Color 
Computer. They are completely en­
closed in a metal box called the RFI 
shield. This enclosure with a removable 
lid serves to contain the RFI energy gen-

erated by the digital circuitry, but only 
if the lid is completely closed and no 
cracks longer than about an inch and 
wider than about 1 1 16 inch exist be­
tween the lid and the box. 

The TV Receiver and 
RFI-Sensitive Components 

Certain components of the TV re­
ceiver are important in terms of the 
TV's susceptibility to RF interference; 
they are shown in the block diagram of 
Fig. 3. The RF input to the TV receiver 
consists of the antenna terminals that 

"The synchronization 
circuitry in the Color 

Computer generates the 
vertical and horizontal 

sync pulses, and refreshes 
the computer's RAM 

chips. " 

feed directly into a tuner section. This 
section consists of circuitry that selects 
and amplifies only a narrow band of 
frequencies centered at one of the VHF 
channel frequencies. For channel 3 the 
tuner accepts signals from 60-66 MHz, 
and for channel 4 the receiver accepts 
signals from 66-72 MHz. 

The tuner cannot discriminate among 
a TV station's broadcast, the Color 
Computer 's RF output, or any other 
signal whose frequency lies within the 
6-MHz band of the selected channel. 
The receiver rejects all other signals to a 
large degree, but it cannot completely 
reject strong signals at other frequen­
cies. 

The input to the tuner is usually oply 
two screw terminals that accept the 

VHF 
TRANSFORMER\ 

VHF �-f��Aoj----lf--��c�oA�X======�� ANTENNA ./ I TWIN LEAD I :I 
IN PUT ----"'- • • U '---,-r' 8ALANCED 

Fig. 3. TV Receiver System Elements 
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twin-lead cable coming from the rabbit­
ear antennae on the set. A second twin­
lead cable continues inside of the TV 
receiver to the tuner. 

In most sets, just before the cable 
enters the actual tuner subsystem inside 
the set, a small transformer converts the 
balanced twin-lead (where neither line is 
ground) to an unbalanced configura­
tion (where the tuner's metal enclosure 
is ground, and a single wire carries the 
signal via coax). 

In many older sets the metal chassis, 
including the tuner housing, is directly 
connected to one of the two wires of an 
unpolarized ac line cord that goes to the 
wall outlet with 1 10 V ac 60 Hz power. 
You can connect these older sets with 
their nonpolarized, two-prong plugs so 
that either one prong or the other is con­
nected to the "hot" side of the ac line. 

Connecting a grounded coaxial ca­
ble, such as the one from the Color 
Computer, to the TV set will generate a 
dangerous short circuit in the power line 
if the hot line is connected to the TV 
chassis while the computer's ground 
line is at true ground potential. 

A 50-percent chance exists that the 
hot line is connected to the chassis of 
these older sets. However, the twin-lead 
screw terminals can go to an RF trans­
former in these older sets, eliminating 
the possibility of this condition, as 
shown in Fig. 3 .  

When working with TV receivers 
having two-prong ac plugs, the possi­
bility of an accident demands that great 
care be taken if you make any external 
wires or connections from the TV chas­
sis to another object attached to the ac 
power line. The coaxial switch supplied 
with your computer also has a bal­
anced-to-unbalanced RF transformer in 
it to allow the coaxial cable from the 
computer to mate with the two screw 
terminals and their balanced-input 
configuration. This transformer also 
provides ac lline isolation. 

The synchronization circuitry in the 
Color Computer generates the vertical 
and horizontal sync pulses, and re­
freshes the computer's RAM chips. 
This explains why computer-generated 
RFI can be in perfect sync with the 
video-display timing signals. What re­
sults from this type of RFI is a steady set 
of lines or small boxes on the screen. 

The sync circuitry of a TV set oper­
ates on a 3.58-MHz clock. In the high­
est-resolution display mode, the Color 
Computer generates each pixel at this 
rate. The computer also generates low­
er-frequency signals that are in sync 
with the computer 's internal clock . At a 
frequency of about 15 ,000 Hz ( 15  kHz) 



M icron ix 
Proud ly  I ntrod uces O u r  N ew 
Prem ium Ke!j board for you r  
Color Computer 
All the features of our popular 
Professional Keyboard: 

• No gluing , soldering , or cutting-plugs right in 

• Four function keys complete the matrix 

• High quality construction assures years of 
trouble-free operation 

• Complete documentation included 

PLUS these exciting new features: 

• Attractive low profile 

• Extended Radio Shac k layout 

• Silk-smooth feel-

uses ALPS keys witches 

Our Versakey software enhances 
the keyboard 's utility 

• Auto-repeat, n-key rollover and 
type-ahead 

• Fl becomes DEFINE, 
F4 becomes CTRL 

• May de fine up to 1 28 keys (including 
their SHIFT, CTRL, and SHIFT -CTRL 
com binations) as strings of up to 80 
characters each . 

• Supplied on cassette, may be copied to di sk 

"Have Josie ship yours today! " 

Th e Premium Ke�J board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $89 . 95 
The Professional Keyboard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $69 .95 
Versakey software . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $9.95 

Both keyboards carry a 9O-day limited warranty. 

Please specify your computer 's PC board type i f  known. Otherwise, specify the complete catalog number 
and serial num ber . 

M icronix Syste ms Corporation 
# 7 G i braltar Squ are 

st.  Char'les, M O  63301 
(3 1 4) 441 -1 694 

Term s: Prepaid check or m oney order, Mastercard or V isa. 

.... 203 

Shipping Charges: U.S. $2.00, Canada $5.00, COO $3.50 (No COD's to Canada). 
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each horizontal TV line sweeps across 
the screen, as controlled by the sync 
circuitry. 

Another area of the receiver that can 
cause interference on the computer dis­
play is the audio modulation/demodu­
lation circuitry. The Color Computer 
mixes the sound signal and the video 
signal in the RF modulator. Then a 
composite signal is fed to the RF modu­
lator and carried out of the computer on 
the single coaxial cable to your receiver. 

To do this, the low-frequency sound 
signal (about 1 00-5,000 Hz) is con­
verted to a 4.5-MHz frequency-modu­
lated signal that is then mixed with the 
video signal. This mixing of sound and 
picture signals can cause interference in 
the TV receiver. 

This type of crosstalk interference 
appears on your screen only when a 
sound is generated, and it is not in sync 
with the picture. Therefore, a moving 
band of horizontal or diagonal line scan 
appears on the picture. 

The correction to this problem may 
require adjustments inside the RF mod­
ulator or in the TV receiver. Discon­
necting the audio input to the modulator 
will eliminate the problem completely. 
You must then use an external audio 
amplifier and speaker. 

Radiated and Conducted Interference 

One general category of interference 
is termed conducted interference. It en­
ters the receiver through input or output 
wires such as the ac power line, RF in-

put cable, cassette tape cable, or printer 
cable. 

Unwanted signals can also enter the 
TV receiver without being conducted 
through the input or output cables, or 
other wires connected to the set. This 
type of interference enters the receiver 
from the air via electromagnetic cou­
pling. Wires in the receiver act as small 
antennae to capture stray fields sur­
rounding the receiver, and then they 

"A signal originating from 

a source that is 

producing rapidly varying, 

on/off electrical current 

flow (transients) produces 

wideband interference. " 

convert these signals to small electrical 
currents. This radiated interference will 
often change in appearance and strength 
if you move around your receiver, wave 
your hands around the set, or move a 
large metal object near the set. 

Wide band and 
Narrowband Interference 

An interfering signal that consists of 
a single frequency or a group of fre­
quencies close together with respect to 

U I D E B A H D  I H T E R F E R E H C E - A C  " O T O R 

I 
Photo 1. Wideband Interference 
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their average frequency is termed nar­
rowband interference. An example of 
this is a CB transmitter near enough to 
your TV receiver to cause noticeable in­
terference. This type of interference will 
usually produce a random, nonstation­
ary type of line pattern on your display 
screen, since it is not in sync with the 
computer's video signals . 

A signal originating from a source 
that is producing rapidly varying, 
on/off electrical current flow (tran­
sients) produces wideband interference. 
Sources of wideband interference in­
clude electrical motors in home appli­
ances (vacuum cleaners, hair dryers, 
power tools), or unshielded digital 
electronic circuitry. 

This type of interference usually 
appears as a band or screenful of white 
dots (Photo 1 )  that appear at close but 
random locations on the display, and 
cause a static sound on your audio 
output. 

Computer Self-Interference 

The computer itself can cause inter­
ference with the video display . Because 
it can be in sync with the video timing 
signal, self-interference can appear sta­
tionary on the display in a checkerboard 
or herringbone pattern (Photo 2). 

The Cable Solution 

A high-quality coaxial cable sold for 
outdoor antenna or cable TV connec­
tions should be used in place of the 
audio (not RF) coax cable supplied with 
your computer. Also, twin-lead cable 
should be eliminated wherever possible 
in the link from the computer's RF out­
put to the VHF tuner input of your re­
ceiver. Adapters are readily available to 
convert the phono plug output of the 
computer to a coaxial connector . 

Alternatively, you can make your 
own cable assembly by buying a 6-foot 
section of RG 58, RG 223, or similar 
cable, and soldering a phono connector 
on one end and the appropriate con­
nector on the other end. Connectors 
should only be put on coaxial cable by 
those who know how to properly sttip 
and fit the cable with RF connectors, 
since bad connections at VHF frequen­
cies are possible with little indication 
of the problem appearing during visual 
inspection. 

If you have a coaxial input connector 
on your set, it is possible to make a 
coaxial connection from the output of 
the computer directly to this connector; 
you simply do not use the switch pro­
vided with your computer. This should 
reduce RH problems significantly. 

If you wish, you can add an RF 



switch with two coaxial input connec­
tors and one coaxial output connector. 
These switches are available for less 
than $15 .  You can convert your rabbit­
ear antenna's twin-lead cable to a coax­
ial cable with a $5 transformer, and 
then connect this coaxial antenna out­
put cable to the coax switch. 

You should also check your coaxial 
cable's shield for a broken connection 
to the outer body of the connector. 
Flexing the cable at this point while 
watching your display will indicate 
whether a marginal junction exists . 
Also, you should make sure that each 
connector on the cable is tightly fitted 
into its mating connector . Scrape dirt or 
oxidation off the inner and outer con­
tacts of all connectors as well. 

RFI Shielded Enclosures 

The Color Computer's RFI shield 
that encloses critical RF emitters should 
be well maintained. 

If your computer has been modified 
with components that extend beyond 
the top of the shield , preventing perfect 
closure of the lid, you should close up 
all cracks that are more than 1 1 16 inch 
wide and 1 inch long. 

Use either the 3M company's alumi­
num or copper foil tapes (available only 

" See List 01 Advertisers on page 138 

in long rolls for about $35), or strips of 
aluminum foil held in place with a cov­
ering of electrical insulating tape. 

If the foil moves slightly at some later 

time, make sure it will not short out any 
of the printed circuit board's compo­
nent leads. Instead of foil, you can 
solder pieces of thin sheet metal over 

Phoro 2. On Screen Self-Interference 
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large cracks. You can even use hookup 
wire soldered at I-inch intervals along a 
crack. 

Recently I learned of a new fix that a 
friend installed in his early-model Color 
Computer with a disk system. The 
shield was a piece of sheet metal that fit 
below the entire keyboard. The metal 
slid under the keyboard connector and 
was clipped to the ground plane of the 
main computer circuit board. 

Also, he installed a set of grounding 
clips on his expansion port connector, 
where the disk controller ROM pack is 
located. He noted, however, that the 
clips did not actually mate with the disk 
controller board, making this fix useless 
on his computer. This means that the 
disk system of the Color Computer in­
creases the RFI problem and must be 
dealt with through standard grounding 
and shielding techniques. 

Circuit Modifications or Additions 

If circuitry that is handling fast digi­
tal signals is modified, you must use 
proper grounding and shielding tech­
niques to eliminate RFI. New dc supply 
lines that you've added or extended 
should have 0.001 to 0.0l� ceramic 
disk capacitors with short leads (less 
than V2 inch) connecting the dc line to 
ground. 

Avoid long ground wires and make 
ground connections directly to the RFI 
shield itself or to the ground plane. In 
addition, you can slide ferrite beads 
over long wires carrying dc or low-fre­
quency current to reduce RFI. 

Digital circuitry or wiring that is 
placed outside the RFI shield (such as in 
the ROM pack/expansion connector 
area) can radiate strong RFI signals. 
Complete metal enclosures should sur­
round these items. 

Interference Filters 

After the above measures have been 
taken to minimize interference, you can 
add external filters to further eliminate 
problems. You can buy high-pass RF 
filters and ac line filters for less than $10 

c e  I N T E RFERENCE FILTER 
RADIO SHACK 15-581 

VHF 

each, but unless you use them for the 
proper situation, they will not help re­
duce interference. 

Ideally, a high-pass filter allows all 
signals above a specified frequency to 
pass through the filter, while blocking 
all signals below this frequency. By re­
ferring to Fig. 1 ,  you'll see that a high­
pass filter with a cutoff frequency of 45 
MHz could eliminate CB (27 MHz) and 
lower-frequency interference. 

Installing an RF high-pass filter, 
specified as a CB interference filter, as 
closely as possible to the VHF terminals 
of the TV receiver will often eliminate 
conducted RF interference that appears 

"Before using filters, 

the source of interference 

should be located 

and, if possible, 

removed or 

isolated. " 

on the display as a stationary set of pat­
terns (see Photo 2), a moving set of 
lines, or small patterns. You must make 
good RF connections to this filter, so 
that you add as little unshielded wire or 
twin-lead as possible to the system (less 
than V2 inch). 

Before using filters, the source of 
interference should be located and, if 
possible, removed or isolated. A filter 
for line-noise emitters can be put on the 
ac plug of the interference-generating 
device. Next, you can insert an interfer­
ence filter in the ac receptacle supplying 
the computer and its peripherals. 

There are even radiated ac noise fil­
ters that are installed in series with the 
twin lead from a receiver's antenna. 

VIDEO SWITCH 

COMPUT ER � 
�":��I N01t�---1£-...,-1,,"'"=1 

.. 0 1 �:, . . '"" D�".:o�", 
RECEIVER '---- KEEP SHORT ----./ 

COAXIAL CABLE 

Fig. 4. Interference Filter Installation Detail 
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There are high-pass filters that are simi­
lar to the CB interference filter, but are 
designed to be more effective in elimi­
nating signals at the Ilower end of the 
frequency spectrum. 

AC Grounding 

Another interference problem can 
occur in electronic systems that are 
composed of different system compo­
nents tied together with a shielded 
cable, and are plugged into different ac 
receptacles. For example, if your printer 
is plugged into a di fferent ac socket 
than your computer, and the sockets are 
separated by a long run of ac wiring, 
ground-loop voltages can develop. This 
means that the chassis of the computer 
and the chassis of the printer will devel­
op a voltage difference even though 
they are both grounded with the third 
prong of their ac line plugs. 

The solution to this problem is to 
plug all units into the same ac recep­
tacle. Another solution is to use a three­
prong to two-prong ac adapter on all 
but one of the three-prong ac plugs on 
your equipment . 

Leaving the third ground prong dis­
connected will usually eliminate ground 
loops, but for safety from electrical 
shock, you must be sure that each chas­
sis is well-grounded to each other, and 
that one unit has a good connection to 
the third ground prong of the ac recep­
tacle. This can also solve some noise 
and intermittent problems that are not 
display interference problems. 

A,pplications 

My experience with the Color Com­
puter can illustrate the unpredictable 
nature of interference reduction tech­
niques. When I installed a memory-up­
grade board in the computer, it was 
mounted directly above the memory 
chips and was supposed to fit neatly be­
low the lid of the RFI shield. However, 
I could not plug the board into all four 
widely spaced IC sockets that were to 
mate with the upgrade kit's circuit 
board. 

I learned that the misalignment of the 
pins and components on this board and 
the underlying computer board could 
be corrected by installing four low-pro­
file IC sockets between the computer 
board 's sockets and the upgrade 
board's pins. 

This solved the problem of the mis­
alignment of the two boards, but it in­
creased the overall height of the cir­
cuitry contained in the RFI shield, and 
the lid would not completely dose on all 
four sides. 

Using the computer this way created 
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a bad case of on-screen self-interference 
as shown in Photo 2. The stationary 
pattern indicated that the interference 
was in sync with the computer's display 
timing circuitry. I used copper foil tape 
to eliminate all open cracks or spaces 
(greater than about 1 1 16 inch) between 
the lid and body of the RFI shield . 

This eliminated most of the interfer­
ence on my screen, but after a few days 
the problem returned. There had been 
enough stress in the partially open lid to 
force the tape to lose its grip on the 
metal. 

I retaped the cracks and put the case 
on again, using a wooden block arranged 
under the outer case to apply gentle 
pressure on the RFI shield lid when the 
computer case was closed ; however, the 
problem kept returning. 

Next, I installed a Radio Shack CB 
interference filter (number 15-58 1 )  be­
tween the VHF input of the receiver and 
the video switch connecting the coaxial 
cable from the computer to the twin­
lead input screws . I installed the filter so 

that the length of the wires connecting 
its output to the screw terminals was less 
than V2 inch (Fig . 4). 

This eliminated the problem fairly 
well when I also reapplied the copper 
foil tape. The problem recurred after a 

few days when I was running a 
machine-language program. 

I noticed that moving the metal lid 
about one foot away from the computer 
board while the computer was running 
greatly increased the interference. This 
indicated that radiated interference was 
occurring in addition to the conducted 
interference that was eliminated by put­
ting the filter in series with the RF input 
cable. 

I decided to try to eliminate any an­
tenna effects in the external wiring near 
the RF input of the receiver. I moved 
the video switch arm back and forth be­
tween the computer and TV positions 
and noted that the interference would 
change in its strength. I replaced the 
switch with another one that I had and 
the interference was reduced , but not 
completely gone. 

Then I replaced the audio coax cable, 
supplied with the computer, with a 
6-foot length of RG 58/U coaxial cable. 
I soldered RCA phono plugs on 
each end . 

I then decided to cut the only twin 
lead that remained in the system. This 
was the 2-inch piece running from the 
video switch to the interference filter 
(see Fig. 4). 

Since this last fix, my system has 

worked well with only the slightest bit 
of interference. Only a direct connec­
tion to the coax input connector of my 
set will completely solve the RFI 
problem . 

Let me also mention a fix that a 
friend told me about. In order to 
operate in Basic at high speed ( 1 . 8  
MHz) while using his disk, h e  had to 
remove capacitor C85 (250 pF), which 
went from the clock line to ground. He 
did not remove the other two smaller 
capacitors (C73 and C75) that also ran 
from the clock line to ground. 

Not only did this allow him to oper­
ate at high speed when he typed POKE 
65495,0, but it removed a great deal of 
the RF interference he had seen on his 
screen. This fix ShOUlld have increased 
the interference, since it sharpened the 
clock-pulse rise time and generated 
more high-frequency components. 

Interference reduction is an art as 
well as a science. You should plan ahead 
before buying all the hardware items 
mentioned in this article; you can save 
yourself time and money by avoiding 
unnecessary fixes . •  
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EDUCATION 

BY CAREY L. WOOD 

VIVE LE COCO 

Using a program to help my French 
students learn their verb conju­

gations was my first experience with 
computers in the classroom. 

As any foreign-language teacher (or 
student) knows, much class time is 
spent on verbs. It is difficult to make the 

Teaching French to high­

school students has never 

been so easy. Learn how 

the CoCo can help you. 

Program Listing I. Verb Conjugation 

1 9  CLS 2 : S0UND8 9 , 2 : S0UND8 9 , 2 : S0UND 1 3 3 , 4 : S0UND1 3 3 , 4 : S0UND14 7 , 4 : S0U 
ND1 47 , 4 : S0UND 1 7 6 , 6 : S0UND1 5 9 , 2 : S0UND1 3 3 , 4 : CLS 
20 PRINT" COMMENT VOUS APPELEZ-VOUS " : mpUTNA$ 
2 2  IFNA$=" " THENPRINT" NEED A NAME " : GOT0 2 0  
39 A$ ( l ) = " F I RST PERSON SINGULAR" 
40 A$ ( l ) =" S ECOND PERSON SINGULAR" 
50 A$ ( 3 ) = " TH I RD PERSON SINGULAR" 
60 A$ ( 4 ) = " F IRST PERSON PLURAL" 
70 A$ ( 5 ) = " SECOND PERSON PLURAL" 
80 A$ ( 6 ) = " TH I RD PERSON PLURAL" 
109 CLS : PRINT" LES VERBES FRANCA I S " : PRINT" OMETTEZ LES 

ACCENTS " 
1 1 0  FORT I= lT05 9 9 : NEXTTI 
129 NV= 5 0  
1 2 5  FORX=lT0 1 5  
130 RESTORE: A=RND (NV) : C =RND ( 6 )  
149 FORB=lTOA : FORD=lT07 : READV$ ( D ) : NEXTD , B : CLS : PRINTX : PRINT: PRINT 
TAB ( 8) V$ ( 1 ) : PRINT 
150 PRINTA $ ( C )  
1 5 5  INPUTF $ : PRINT : IFF $�V$ ( C+1 ) THENPRINT " C ' EST CORRECT , " : NA$ : "  1 
" : K=K+1 ELSE SOUND1 9 , 5 : P RINT " J E  REGRETT E ;  VOUS AVEZ TORT l " : PRINT 
: PRINTV$ ( 2 ) : TAB ( 1 5 ) V $ ( 5 )  : PRINTV$ ( 3 )  : TAB ( 1 5 ) V$ ( 6 )  : PRINTV$ ( 4 )  : TAB ( 
1 5 ) V $ ( 7 )  
1 5 8  PRINT : PRINT: PRINT" PRESS ANY KEY TO CONTINUE" 
159 J\"l$=INKEY $ :  IFJW$ = "  " TH£N1 5 9 ELS ECLS 8 
169 NEXTX 
1 6 1  IF K < 1 4  THEN GOT017 0 
1 6 2  FOROO= lT02 : S0UND8 9 , 4 : S0UND 1 0 8 , 4 : S0UND 1 2 5 , 4 : S0UND 8 9 , 4 : NEXTOO 
1 6 3  FOROO= lT02 : S0UND1 2 5 , 4 : S0UND 1 3 3 , 4 : S0UND1 4 7 , 8 : NEXTOO 
1 6 4  FOROO=lT0 2 : S0UND147 , 2 : S0UND 1 5 9 , 2 : S0UND 1 4 7 , 2 : S0UND 13 3 , 2 :  SOUND 
1 2 5 , 4 : S0UND 8 9 , 4 : NEXTOO 
1 6 5  FOROO=lT0 2 : S0UND8 9 , 4 : S0UND3 2 , 4 : S0UND 8 9 , 8 : NEXTOO 
1 7 0  PRINT" C ' EST TOUT l  " : PRINTK : "  D ' ENTRE 1 5  SONT CORRECTS " 
2 1 9  END 
2 0 0 1  DATAACH ETER , J ' ACHET E , TU ACH ETES , I L ACH ETE , NOUS ACHETONS , VOU 
S ACH ETE Z , ILS ACHETENT 
2 0 0 2  DATAAIDER , J ' A IDE , TU AIDES , I L AIDE , NOUS AIOONS ,VOUS AID EZ , I L 
S AIDENT 
2 0 0 3  DATAANNONC ER , J ' ANNONC E , TU ANNONCES , I L ANNONC E , NOUS ANNONCON 
S , VOUS ANNONC E Z , ILS ANNONCENT 
2 0 9 4  DATAAPPELER , J ' APPELL E , TU APPELLES , I L APPELLE , NOUS APP ELON S ,  
VOUS APPELE Z , ILS APPELLENT 
2 0 9 5  DATAAPPROC H ER , J ' APPROCH E , TU APPROCH'ES , IL APPROCHE , NOUS APPR 
OCHONS , VOUS APPROCH EZ , ILS APPROCHENT 

Listing continued 
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verb drills interesting, so I try to teach 
verbs by using them in conversation. 
Although t h i s  ensures correct  
pronunciation, the problem of correct 
spelling remains . Having each student 
write the sentence on the board or spell 
the verb aloud became too time con­
suming, so I decided to computerize 
verb drills. 

Program Listing 1 and Table 1 as­
swne that the teacher has already intro­
duced the different conjugations. The 
program selects an infinitive at random 
and then chooses first, second, or third 
person singular or plural. The student 
responds with the correct subject pro­
noun and verb. The computer does not 
accept incorrect spellings. 

The only problem with this program 
is that it does not allow for accents. 
Although accents are important, I pre­
fer that spelling be correct and that they 
work on accents in handwritten work. 

This program is not intended to be an 
independent unit. It does not teach stu­
dents to conjugate verbs, but simply 
supplements the teacher's instruction. 
With my instruction and the drill on the 
computer, my students have a more 
thorough knowledge of verbs. 

Before using the computer, getting 
students to study verbs on their own was 

System Requirements 

16K RAM 
Extended Color Basic 



like pulling teeth. Now, however, they 
are standing in line to study verbs . 

As an incentive, any student getting a 
perfect score on the program gets to 
play one game of Space Assault. The 
competition is so great to have the 
highest score on Space Assault that I 
know they have to be studying their 
verbs at home to win the chance to play 
the game. 

H • • •  any student getting 

a perfect score . . .  gets 
' to play . . .  Space Assault. " 

Other Problems 

Another problem is building vocabu­
Iary. Besides supplying the students 
with vocabulary lists in each new chap­
ter, I have two computer games that 
help increase vocabulary . Program 
Listing 2 gives a French word and asks 
for an antonym, while Program Listing 
3 gives a French word and asks for a 
synonym. (See Tables 2 and 3 . )  When a 
student does not understand a word in 

LISlinR COnlinu�d 

2 0 0 6  DATAARRETER , J ' ARRET E , TU ARRETES , I L ARRETE , NOUS ARRETONS , VOU 
S ARRETEZ , I LS ARRETENT 
2 0 0 7 DATABROSSER , J' E  BROS S E , TU BROSSES , I L BROS S E , NOUS BROSSONS , VO 
US BROSS E Z , I LS BROSSENT 
2 0 0 8  DATACACHER , J E  CACH E , TU CACHES , I L CACHE , NOUS CACHONS , VOUS CA 
CH EZ , ILS CACHENT 
2 0 0 9  DATACAS S E R , J E  CAS S E , TU CASSES , I L CAS S E , NOUS CASSONS , VOUS CA 
S S E Z , I LS CASSENT 
2 0 1 0  DATACHANTER , J E CHANTE , TU CHANTES , I L CHANTE , NOUS CHANTONS , VO 
US CHANTE Z , ILS CHANTENT 
2 0 1 1  DATACH ERCH ER , J E  CHERCH E , TU C H ERCHES , I L CHERCH E , NOUS C H ERCHO 
NS , VOUS CH ERCH E Z , I LS CH ERCHENT 
2 0 1 2  DATACOMMANDER , J E  COMMANDE , TU COMMAND ES , I L COMMAND E , NOUS COM 
MANDONS , VOUS COMMAN DEZ , ILS COMMANDENT 

2013 DATACOMMENC ER , J E  COMMENC E , TU COMM ENCES , I L CO,MMENC E , NOUS COM 
MENCONS , VOUS COMMENC E Z , ILS COMMENCENT 
2 0 1 4  DATACONNA I TR E , J E  CONNA I S , TU CONNAI S , I L CONNA I T , NOUS CONNA I S  
SONS , VOUS CONNAI SS E Z , ILS CONNA I S S ENT 
2 0 1 5  DATACOUCHER , J E  COUCH E , TU COUCHES , I L COUCH E , NOUS COUCHON S , VO 
US COUCH E Z , ILS COUCHENT 
2 0 1 6  DATACRO I R E , J E CRO I S , TU CRO I S , I L CRO I T , NOUS CROYON S , VOUS CRO 
Y E Z , ILS CRO I ENT 
2 0 1 7  DATADANS ER , J E DANS E , TU DANSES , I L DANS E , NOUS DANSONS , VOUS DA 
N S E Z , I LS DANSENT 
2 0 1 8  DATADESCENDRE , J E DESC ENDS , TU DESC ENDS , I L DESCEND , NOUS DESCE 
NDONS , VOUS DESCEN DEZ , ILS DESC ENDENT 
2 0 1 9  DATADEVEN I R , J E DEV I EN S , TU DEVI ENS , I L DEVI ENT , NOUS DEVENONS , 
VOUS DEVEN E Z , I LS DEV I ENNENT 
2 0 2 0  DATAD I RE , J E  D I S , TU D I S , I L D I T , NOUS DI SONS , VOUS D I TES , ILS DI 
S ENT 
2 0 2 1  DATAEMPRUNTER , J ' EMPRUNTE , TU EMPRUNTES , I L EMPRUNT E , NOUS EMPR 
UNTONS , VOUS EMPRUNT E Z , I LS EMPRUNTENT 
2 0 2 2 DATAENDORM I R , J ' ENDORS , TU ENDORS , I � ENDORT , NOUS ENDORMONS , VO 
US ENDORME Z , I LS ENDORMENT 
2 0 2 3  DATAES PERER , J ' ESPERE , TU ESPERES , I L ESP ERE , NOUS ESP ERONS , VOU 
S ESPEREZ , I LS ESP ERENT 
2 0 2 4  DATAESSAYER , J ' ESSAI E , TU ESSAI ES , I L ESSA I E , NOUS ESSAYONS , VOU 
S ESSAY E Z , ILS ESSAI ENT 

Listing ("O/1f;nued 

FLIPPER Pirate Treasure 

TWO PLAYER ACTION 
1 6K Bas ic w/j oyst icks 

$112.95 

3·0 ADVENTU RE 
1 6 K Bas i c  

$1 8.95 

BOARD GAME 
1 6 K Ext. Basic 

$1 6.95 

ADVENTU RE 
1 6 K Ext.  Basic 

$1 3.95 
I N CLUDE $2.25 H A N D LI N G  PER ORDER 

B RANTEX, I N C. 
Color Software Services D i v  

P.O. B o x  1 708, Dept . H 
G reenv i l le ,  TX 75401 ... 74 

... See List 01 Advertisers on page 138 

OVER 50 COLORSOFTtM PROGRAMS AVA I LABLE 
WRITE FOR FREE CATALOG 

TELEPHO N E  O R D E R S  
(2 1 4) 454·3674 

V I SA/MASTERCARD 

HOT CoCo .Iuly 1983 lOS 



LislinK ronlmUftJ 
2 0 2 5  DATA ESSUYER , J ' ESS U I E , TU ES S U I ES , I L ES SU I E , NOUS ESSUYONS , VOU 
S ESSUY E Z , I LS ES S U I ENT 
2 0 26 DATAHABI LLER , J ' HAB I LLE , TU HABI LLES , I L HAB I L LE , NOUS HAB I LLO 
NS , VOUS HAB I LLE Z , ILS HAB I LLENT 
2 0 2 7  DATA INVITER , J ' INVI TE , TU I NV I T ES , I L I NV I T E , NOUS INV I TONS , VOU 
S INVITEZ , I LS INVITENT 
2 0 2 8  DATAJ �TER , J E  J ETTE , TU J ETTES , I L J ETTE , NOUS J E TTONS , VOUS J E T  
TEZ , I LS J ETTENT 
2 0 2 9  DATALA I S S E R , J E LA I S S E , TU LA ISSES , I L LA I SS E , NOUS LAISSONS , VO 
US LA I S S E Z , I LS LA I S S ENT 
2 0 3 0  DATALAVER , J E LAVE , TU LAVES , I L LAVE , NOUS LAVONS , VOUS LAVE Z , I  
LS LAVENT 
2 0 3 1  DATAL I RE , J E  L I S , TU LIS IL LI T , NOUS L I SONS , VOUS L I S E Z , ILS L I  
S ENT 
2 0 3 2  DATAMANG ER , J E  MANGE , TU MANGES , I L MANG E , NOUS MANGEONS , VOUS M 
ANG E Z , I LS MANGENT 
2 0 3 3  DATAMONTER , J E  MONT E , TU MONTE S , I L  MONTE , NOUS MONTONS , VOUS MO 
NTEZ , I LS MONTENT 
2 0 3 4  DATA MOUR I R , J E  MEURS , TU MEURS , I L MEURT , NOUS MOURONS , VOUS MO 
UREZ , ILS MEURENT 
2 0 3 5  DATANAG ER , J E  NAG E , TU NAGES , I L NAG E , NOUS NAGEONS , VOUS NAGEZ , 
I LS NAGENT 
2 0 3 6  DATANA I TR E , J E  NA I S , TU NAIS , I L NA I T , NOUS NAISSONS , VOUS NA ISS 
EZ , ILS NAISSENT 
2 0 3 7  DATANETTOY ER , J E NETTO I E , TU NETTO I ES , I L NETTO I E , NOUS NETTOYO 
NS , VOUS NETTOY E Z , I LS NETTOIENT 
2 0 3 8  DATA O�'FRIR , J E  OFFR E ,  TU OFFRES , I L  OFFRE , NOUS OFFRONS , VOUS 0 
FFREZ , I LS OFFRENT 
2 0 3 9  DATAORGAN I S E R , J E ORGAN I S E , TU ORGAN I S ES , IL ORGAN I S E , NOUS ORG 
AN ISON S , VOUS ORGAN I S E Z , I LS ORGAN I S ENT 
2 0 4 0  DATAOUBL I ER , J ' OUBLI E , TU OUB L I E S , I L OUBL I E , NOUS OUBLIONS , VOU 
S OUBL I E Z , ILS OUBLI ENT 
2 0 4 1  DATAPAS S ER , J E  PAS S E , TU PASSES , I L PAS S E , NOUS PASSONS , VOUS PA 
S S E Z , ILS PASSENT 
2 0 4 2  DATAPE I GNER , J E P E I GNE , TU PE IGNES , I L P E I GNE , NOUS P E I GNONS , VO 
US PE IGN E Z , I LS PEIGNENT 
2 0 4 3  DATAPERMETTR E , J E  PERMETS , TU P ERMETS , I L PERM E T , NOUS PERME TTO 
NS , VOUS PERMETTE Z , I LS PERMETTENT 
2 0 4 4  DATAPREF ERER , J E  PREFERE , TU PREFERES , I L PREFERE , NOUS PREF ERO 
NS , VOUS PREFEREZ , I LS PREFERENT 
2 0 4 5  DATAPRETER , J E  PRETE , TU PRETES , I L PRET E , NOUS PRETONS , VOUS PR 
ETE Z , I LS PRET ENT 
2 0 4 6  DATA PROMEN E R , J E  PROMEN E , TU PROMEN ES , I L PROMENE , NOUS PROM EN 
ONS , VOUS PROMEN E Z , I LS PROMENENT 
2 0 47 DATAPROMETTR E , J E  PROMETS , TU PROMETS , I L PROMET , NOUS PROMETTO 
NS , VOUS PROMETTE Z , ILS PROMETTENT 
2 0 4 8  DATAPRONONCER , JE PRONONC E , TU PRONONCES , I L PRONONCE , NOUS PRO 
NONCONS , VOUS PRONONCE Z , ILS PRONONCENT 
2 0 4 9  DATAQU ITTER , J E QU ITTE , TU Q U I TTES , I L QUITT E , NOUS QUI TTONS , VO 
US QUITTE Z , I LS Q U I TTENT 

Program Listing 2. Antonyms 

1 0  C LS : AN = 7 9 : D IMAA ( AN ) : FORA= I TO l l : B L $ =BL$+CHR $ ( 1 2 8 )  : NEXTA : FORA=0 
T0 4 8 0STEP3 2 : PRINT@A , BL $ ; : N EXTA : FORA=IT06 : GB $ =GB$+CHR$ ( 1 2 8 )  : NEXTA 
2 0  FORA= IT0 4 8 1 STEP3 2 : PRINT@A , CH R $ ( 2 5 5 )  ; : PRI NT@A+7 , CH R $ ( 2 5 5 ) ; : NEX 
TA : FORA=IT06 : 0 $=O$+CHR $ ( 2 5 5 )  : N EXTA : PRINT @ 2 , O $ ; : FORA = 3 86T0 4 8 2 STEP 
3 2 : PRINT@A , O $ ; : NEXTA 

ListilJg (·olJtilJued 

lOb HOT CoCo July Iq83 

conversation, the class can help him or 
her by giving an antonym or synonym. 

The French hangman game in Pro­
gram Listings 4A and 4B is helpful in 
improving spelling and makes the stu­
dent think in French. (See Table 4.) The 
English-to-French translation program 
in Listing 5 tests the student 's knowl­
edge of the infinitives of verbs in 
the verb-<:onjugation program . For ex­
ample, it might ask for the French 
equivalent of "to spea k . "  If the student 
answers "parler, "  the program contin­
ues to the next selection. 

UBe/ore using the 

computer, getting 

students to study 

verbs on their 

own was like 

pulling teeth. " 

This program has also been helpful in 
checking if students know the meanings 
of verbs that they have been conjuga­
ting in Listing 1 .  

By using these programs, the students 
study spelling, verbs, and vocabulary 
words on their own. I can spend more 
class time on conversation, supplemen­
tary reading, and short writing assign­
ments-all in French . •  

Address correspondence to Carey L.  
Wood, 424 N. Missouri A ve., Box 507, 
A twood, IL 61913. 
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TR S-80 COLOR COMMODORE 64 VIC-20 S I N C LA I R /TI M EX TI99 
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QUEST - A N E W I D E A  I N  ADV E N TU R E  
G A M ESI Different from a l l  the others. 
Quest is played on a computer generated 
map of Alesia. Your job is  to gather men 
an d supplies by combat, bargain ing, explor· 
ation of ruins and temples and outright 
banditry . When your force is  strong enough, 
you attack the Citadel of Moorlock i n  a 
l i fe or death battle to the f in ish.  Playable 
in 2 to 5 hours, this one is  d ifferent every 
time. 1 6 k T I99, TRS·80 Color, and Sinclair,  
1 3 K  V I C·20. $1 4.95 each . 

3 2 K  T R S  80 CO LOR Version $24.95. 
Adds a second level with dungeons and .1. Qu esting.  

The Adventures below are written i n  BASIC, 
are fu l l  feature d ,  fast acti on ,  ful l  pl otted ad­
ventu res that take 30-50 hou rs to play. (Ad­
ventures are i n teractive fantasies. It's l i ke 
reading a book except that y ou are the main 
character as you give the computer, com­
mands l i ke " Look in the Coffin" ancr"Light 
the torch . " )  

Adventu ring requi res 1 6 k  o n  Si nclair,  
TRS-BO, and TRS-80 Color. They require 8 k  
on OSI a n d  1 3 k  on V I C-20. Si nclair requi res 
extended BAS I C .  Now avai l able for T199. 
Any Commodore 64. 
$1 4 .9 5  Tape - $ 1 9 .95 Di s k .  

ESCAPE F R OM MARS 
(by Rodger Olsen)  

This ADV E N T U R E  takes place on the R E D  
PLAN ET. You'll  have t o  explore a Martian 
city and deal with possibly h osti le aliens to 
su rvive this one . A good f i rst adventure.  

P Y R AM I D  (by Rodger Olsen ) 
This is our most challenging ADV E N TU R E .  
I t  is  a treasure hunt i n  a pyramid fu'l l  of 
problems. EXCit ing and tough I 

DE R E L ICT 
(by Rodger Olsen & Bob Anderson ) 

New win ner in the toughest adventure from 
Aardvark sweepsta kes. This one takes place 
on an al ien ship that has been deserted for a 
thousand years - and is st i l l  dangerous I 

, � '., � Du ngeons of Death - Just for the 1 6k TRS· , �€ 80 COLOR, this is the f i rst D& D type game , 
good enough to qualify at Aardvark. This i s  

CATE RPI'LLAR 
O.K.,  the Caterpi l lar  does l ook a lot l i ke a 
Centipede. We h ave spiders, fal l i n g  fleas, 
mon sters traipsing across the scree n ,  poison 
mush rooms, and a lot of other fam i l iar  
stuff. COLOR 80 requ i res 16k and Joy­
stic ks.  This is Edson's best game to date. 
$ 1 9 :95 for TRS 80 CO L O R .  

serious D& D that al l ows 1 t o  6 players to go 
on a Dragon Hunting, Monster K i l l i ng, Dun· 
geon Exploring Quest. Played on an on­
screen map, you get a choice of race and 
character (Human, Dwarf, Soldier, Wizard, 
etc . ) ,  a chance to grow from game to game, 
and a 1 5  page man ual . At the normal price 
for an Adventure ($1 4 .95 tape, $1 9.95 dis k ) .  
t h i s  is  a giveaway. 

WIZARDS TOW E R  - This is very s imilar to 
Quest (see above). We added wi zards, magic, 
dragons, and dungeons to come u p  with a 
Quest with a D&D flavor. It requi res 1 6k 
extended col or BAS I C .  $ 1 4 .95 Tape, 
$1 9.95 Di s k .  V I C 20 Commodore 64 . 

Please specify system on all orders 

��� 
PLAN ET R A I D E RS - Not just another de­
fenders COpy, this is an original program 
good in its own right.  You pi lot a one man 
sh ip across a planetary su rface dogf,ighting 
with al ien ships and blasting ground installa­
tions while you rescue stranded troopers. 
Rescue all the troopers and be transported 
to another harder, faster battle. Joysticks 
required. A L L  M ACH I N 'E  CODE I IE DSONS 
BEST! 1 6 K Tape TRS80CO LOR $ 1 9 .95 -
32K Disk $2 1 .95.  

BASIC THAT ZOOOMMSI I 
AT LAST AN A F F O R DA B L E  COMPI LE R I  
The c ompiler a l l ows y ou to write your 
programs in easy BAS I C  and then au to­
matically generates a mach ine c ode equiv­
alent that runs 50 to 1 5 0  times faste r. 
It d oe s  have some l im i tations. It takes at 
least 8 k  of RAM to run the compi le r  and it 
does only support a subset of BASIC­
about 20 commands i ncludi n g  F O R ,  N E X T, 
EN D, GOSU B , GOTO , I F ,  TH E N ,  R E TU R N ,  
E N D, P R I N T ,  STOP, U S R  (X ) .  P E E K ,  
POK E ,  * ,  I ,  + ,  - ,  > , ( , = , V A R I A B LE 
N AM ES A-Z , SU BSC R I P T E D  V A R I A B L E S ,  
a n d  I N T E G E R  N U M BERS F O R M  0-64K. 
T I N Y  C OM P I L E R  is written i n  BASI C .  I t  
generates native, rel ocatable 6502 o r  6809 
code . It comes w i th a 20-page manual and 
can be modi fied o r  augmented by the u se r .  
$24.95 on tape o r  disk for OS I ,  TRS-80 
Color, V I C 20, or Commodore 64 . 

SE AWOL F E  - A L L  MACH I N E  CODE I n  
this h i g h  speed arcade game, y ou lay out 
patterns of torpedoes ahead of the attac ki ng 
PT boats. Requ i res Joysticks, at least 1 3 k  
RAM, and fast reflexes. Lots o f  Color and 
Sound.  A fun game. Tape or Disk for V ic20, 
Commodore 64, and TRS-BO Color. 

$1 4.95 Tape - $1 9.95 Disk.  

Dealers - We have the best deal going for 
you . Good discounts, exchange programs, 
and factory supPort. Send for Dealer I n for­
mation.  

Authors - Aardva r k  pays the h i ghest com· 
missions i n  the industry and gives programs 
the widest possible advertising coverage. 
Send a Se l f  Addressed Stamped Envelope 
for our Au thors In formation Pac kage. 

Adventures and Quest now available 
for TI99 

ALSO F R OM AA R DVAR K - This is only a partial list of what we carry. We have a lot of other games (particularly for the 

TRS-80 Color and OSI ) ,  business programs, blank tapes and disks and hardware . Send $ 1 .00 for our complete catalog. 

AAR DVA R K  
2352 S .  Commerce, Walled La ke, M I  48088 / (31 3) 669-31 1 0  .. 

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri. .... 107 � 
$2.00 sh ipping on each order 

.... See Lis' of AdverOse,s on page 138 HOT COCO July 1983 107 



Listing continued 

3 0  PRINT@3 88 , CHR $ ( 15 4 ) +CHR$ ( 2 5 3 )  ; : PRINT @ 4 2 0 , CHR$ ( 24 2 ) +CHR$ ( 2 4 1 ) ; 
4 0  Y 1 $ =CHR$ ( 1 5 6 ) +CHR$ ( 1 5 7 ) +CHR$ ( 1 5 9 ) +CHR$ ( 1 5 9 ) +CHR $ ( 1 5 9 ) +CHR $ ( 15 
9 )  : Y2 $=CHR$ ( 1 2 8 ) +CHR $ ( 1 2 8 ) +CHR $ ( 1 2 8 ) +CHR$ ( 1 5 6 ) +CH R $ ( 1 5 7 ) +CHR $ ( 15 
9 )  : PRINT@3 4 , VI $ ;  : PRINT@6 6 , Y 2 $ ;  
5 0  PRINT@l l , " BEAT TH E GU ILLOTINE " ; : PRINT@7 6 , " G IVE ANTONYM OF " ;  
6 0  PRINT@3 95 , "  2 0  QUESTIONS TOTAL " ; 
7 0  PRINT@43 0 , · CORRECT" ; : PRINT@46 2 , " INCORRECT" ;  
8 0  PO=3 4 
9 0  FORJW=lT020 
100 RESTORE 
1 1 0  R=RND ( AN )  
1 2 0  I FAA ( R) =lTH ENl 1 0ELSEAA ( R ) =1 
1 3 0  FORC=lTOR : READA $ , B $ : NEXTC 
1 4 0  ONRND ( 2 ) GOT01 5 0 , 170 
150 PRINT@ 1 07 , A$ ; : PRINT@1 3 9 , " " ; : INPUTAN $ : IFAN $=B$THENNC=NC+l ELSE 
PRINT@ 1 7 1 , "WRONG , IT IS- " ; : PRINT@2 0 4 , B$ ; : GOT0 1 9 0  
1 6 0  SOUND1 50 , 2 : GOT0 2 0 0  
17 0 PRINT @ 1 0 7 , B$ ; : PRINT@13 9 , " " ; : INPUTAN $ : IFAN $=A$TH ENNC=NC+1 ELSE 
PRINT@1 7 1 , "WRONG , IT I S - " ; : PRINT@2� 4 , A$ ; : G0T01 9 0  
1 8 0  SOUND 1 5 0 , 2 : GOT0 2 0 0  
1 9 0  SOUND5 , 1 : FORA=34T0 2 9 0 STEP3 2 : PRINT@A , GB$ ; : PR INT@A+3 2 , Yl $ ; : PRI 
NT@A+6 4 , Y2 $ ; : FORTI=lT05 : NEXTTI : NEXTA : PRINT@3 22 , GB $ ; : PRINT@3 5 4 , GB 
$ ; : FORTI=lT080 0 : NEXTT I : PRINT@3 4 , Yl $ ; : PRINT@ 6 6 , Y 2 $ ;  
2 0 0  WO $ = "  " : FORA= 1 07T023 5STEP3 2 : PRINT@A , WO$ ; :  
NEXTA : PRINT@44 0 , NC ; : PRINT@ 47 2 , JW-NC ; : NEXTJW 
2 1 0  I FJW=20THENPRINT@3 8 6 , GB $ ; : PR I NT@3 6 6 , CHR$ ( 3 4 ) ; "NO CASUALTI ES "  
; CH R $  ( 3 4 )  ; :  END 
220 PRINT@3 8 6 , " MAYBE NEXT TIME " ; : END 

Listing continued 

Line description: 

10 opening music 

30-80 sets up strings 

120-150 picks a verb and which tense you are to respond with 
ISS determines if response is correct and displays entire conjugation if not 

1 6 1 -165 musical reward for missing no more than one question 

2001-2044 data, verbs and their conjugations 

Table I. Verb conjugation Program, Listing I 

Line description: 

10-70 sets up screen display 

1 10-130 prevents one set of antonyms from being asked twice 

140 randomizes which one of the antonym pair will be asked 

150, 1 70 

160, 1 80 

190 

200 

210-220 

230- 1010 

asks for antonym, determines if correct 

audio reward for correct answer 

guillotine drops 

clears screen of old question and answer 

ending message 

data, antonym pairs 

Table 2. Antonyms Program, Listing 2 

Line description: 

10-60 sets up screen display 

1 1 0- 1 30 prevents one set of synonyms from being asked twice 

140 randomizes which one of the synonym pair will be asked 

150, 170 asks for synonym, determines if correct 

160, 1 80 audio reward for correct answer 

200 clears screen of old question and answer 

210 determines if  all 13 questions were answered correctly 

220 graphic reward for all 13 questions correct 

240-680 data, synonym pairs 

Table 3. Synonyms Program, Listing 3 
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Listing conl;nued 

23 0 DATA ABSENT , PRESENT 
2 4 0  DATA ACCEPTER , REFUSER 
2 5 0  DATA ACH ETER, VENDRE 
2 6 0  DATA ALLER , VEN IR 
2 7 0  DATA L ' AM I , L ' ENNEMI 
280 DATA ANC I EN , MODERNE 
2 9 0  DATA ARRIVER , PARTIR 
3 0 0  DATA L ' AUTOMNE , LE PRINTEMPS 
3 1 0  DATA AVANT , APRES 
3 2 0  DATA AVEC , SANS 
3 3 0  DATA BAS , HAUT 
3 4 0  DATA BEAU , LAID 
3 50 DATA BEAUCOUP , PE U  
3 6 0  DATA B I EN , MAL 
3 7 0  DATA LE BRU I T , LE S I LENCE 
3 8 0  DATA CHAUD , FRO ID 
3 9 0  DATA CHER , BON· MARCH E 
4 0 0  DATA LE COMMENCE�IEN T ,  LA F IN 
4 1 0  DATA COMMENCER , F IN I R  
4 2 0  DATA COURT , LONG 
4 3 0  DATA DEBOUT , AS S I S  
4 4 0  DATA DEMANDER , RE PONDRE 
4 5 0  DATA DEVANT , DERRIERE 
4 6 0  DATA DHO I T , GAUCHE 
4 7 0  DATA EMPRUNT E R , PRETER 

4 8 0  DATA ENTRE R ,  SORT I R  
4 9 0  DATA L ' EST , L ' OUEST 
5 0 0  DATA L ' ETE , L ' H IVER 
5 1 0  DATA FAC I L E , DI FF IC I L E  
5 2 0  DATA F t:RMER , OUVRIR 
5 3 0  DATA FORT , FAI BLE 
5 4 0  DATA LE GARCON , LA JEUNE F ILLE 
5 5 0  DATA GRAND , PETIT 
5 6 0  DATA LA GUERRE , LA PAIX 
570 DATA HEUREUX , TRISTE 
5 8 0  DATA H E I R , DEMAIN 
5 9 0  DATA L ' HOMME , LA FEMME 
6 0 0  DATA I C I , LA 
6 1 0  DATA LA JEUNES SE , LA V I E I LLESSE 
6 2 0  DATA JOU E R , TRAVA ILLER 
6 3 0  DATA LE JOUR , LA NUIT 
6 40 DATA LARGE , ETROIT 
650 DATA LEGER, LOURD 
6 6 0  DATA LE LENDEMAIN , LA VEIL LE 
6 7 0  DATA LE MARI , LA FEMME 
6 8 0  DATA MIDI , M INU I T  
6 90 DATA MONTER , DESCENDRE 
7 0 0  DATA NE , MORT 
7 1 0  DATA LE NORD , L E SUD 

7 20 DATA O Il E I R , DESOBEI R  
7 3 0  DATA OTER, ME TTRE 
7 4 0  DATA PARAITRE , D I S PARA ITRE 
7 5 0  DATA PAR ESSEUX , TRAVAI LLEUR 
7 6 0  DATA PAUVRE , RICHE 
770 DATA LE PLANCH ER , L E PLAFOND 
7 8 0  DATA PLEIN , VIDE 
7 9 0  DATA PLEURER , RIRE 
8 0 0  DATA PLUS , MOINS 
8 1 0  DATA POLI , IMPOLI 
820 DATA POS S I BL E ,  IMPOS S I B L E  
8 3 0  DATA PREM I E R , DERNIER 
840 DATA PRES DE , LOIN D E  
8 5 0  DATA PROPRE , SALE 
8 6 0  DATA QUELQUE CHOSE , R IEN 
870 DATA QUELQU ' UM , PERSONNE 
8 8 0  DATA L A  QUESTION , LA REPONSE . 
8 9 0  DATA REUS S I R , ECHOUER 
9 0 0  DATA L E  ROI , LA REINE 
910 DATA S ' AMUSER, S ' ENNUYER 
9 2 0  DATA LE SOLE I L , LA LUNE 

9 3 0  DATA SOUVENT ,RAREMENT 
9 4 0  DATA SUR , SOUS 
9 5 0  DATA UTI L E ,  INUTI L E  
9 6 0  DATA LA VIE , LA MORT 
9 7 0  DATA LA VILLE , LA CAMPAGNE 
9 8 0  DATA VITE , L ENTEMENT 

I 9 9 0  DATA VIVRE , MOURIR 
1000 DATA VO IC I , VO I LA 
1010 DATA VRAI , FAUX 



Program Listing 3. Synonyms 

1 0  CLS : S N= 45 : DIMAA ( S N) : FORA=lT09 : BLS=BLS+CHRS ( 1 2 8 )  : NEXTA: FORA=0T 
048 0 STEP3 2 : PRINT@A , BL S +CH R$ ( 1 2 8 ) +CH R $ ( 1 2 8 ) ; : NEXTA 

3 0 0  DATA CERTAIN , S UR 
310 DATA LE CHEMIN , LA ROUTE 

20 F L $ =CHR$ ( 1 7 5 ) +CH R$ ( 17 5 ) +CH R $ ( 17 5 ) +CHRS ( 2 0 7 ) +CHR$ ( 20 7 ) +CHR$ ( 2 0 
7 ) +CH R $ ( 1 9 1 ) +CH R $ ( 1 9 1 ) +CH R $ ( 1 9 1 )  

3 2 0  DATA COMMENCER A , S E  METTRE A 
3 3 0  DATA EMPLOYER , S E  SERVIR DE 
3 4 0 DATA L ' ENDROI T , LE LIEU 30 FORA=0T03 1 : S ET ( 1 , A , 2 )  : NEXTA 

4 0 FORA= 41 7T04 81STE P 3 2 : PRINT @A , F L S ; : NEXTA 3 5 0  DATA L ' ESPECE , LA SORTE 
50 PRINT@l l , " RAISE TH E FRENCH FLAG" ; : PRINT@7 6 , "G IVE SYNONYME OF" 3 6 0  DATA LA FAUTE , L ' ERREUR 
. 
60 PRINT@ 4 3 0 , " CORRECT" ; : PRINT@ 4 6 2 , " INCORRECT " ;  
7 0  PO= 4 1 7  
8 0  FORJW= lT01 3 
90 PRINT @ 4 4 0 , NC ; : PRINT@4 7 2 , JW-NC-1 
1 0 0  RESTORE 
1 1 0  R=RND ( S N) 
120 I FAA ( R ) =lTHEN l 1 0 ELSEAA ( R ) =1 
1 3 0  FORC=lTOR : READA$ , B $ : NEXTC 
1 4 0  ONRND ( 2 ) GOT0 1 5 0 , 1 7 0  

3 7 0  DATA FAVORI , PREFERE 
3 8 0 DATA LA FIGURE , LE VISAGE 
3 9 0 DATA LA FIN , L E BOUT 
400 DATA F I N I R , TERMINER 
410 DATA GRAVE , S ERIEUX 
420 DATA HABI TER, DEMEURER 
430 DATA HEUREUX , CONTENT 
4 4 0  DATA L ' IMAGE , L E TABLEAU 

150 PRINT @ 1 0 7 , A $ ; : PRINT @ 1 3 9 , " " ; : INPUTS Y $ : IFSY $=B $THENNC=NC+ l : PO= 
PO-3 2 : PRINT@PO , F L $ ; : PRINT@PO+ 9 6 , B L $ ; ELSEPRIN T@1 7 1 , "WRONG , IT IS­
" ; : PRINT @ 2 0 4 , B $ ; : GOT01 90 

450 DATA IMMEDIATEMENT , TOUT DE SUITE 
4 6 0  DATA LE PROFESSEUR , L ' INST ITUTEUR 
470 DATA LA MANIER E , LA FACON 
480 DATA MECHANT , MAUVAIS 
4 9 0 DATA LE MEDEC IN , LE DOCTEUR 
5 0 0  DATA MENER, CONDUIRE 1 6 0  SOUND1 50 , 2 : GOT0 2 0 0  

1 7 0  PRINT @ 1 0 7 , B $ ; : PRINT@ 1 3 9 , " " ; : INPUTS Y $ : I FSY $=A$THENNC=NC+l : PO= 
PO-3 2 : PRINT@PO , F L$ ; : PRINT@PO+ 96 , BL $ ; ELSEPRINT@ 171 , "WRONG , IT IS­
" ; : PRINT @ 2 0 4 , A $ ; : GOT0 1 9 0 

5 1 0  DATA LE MILIEU , L E CENTRE 
5 2 0  DATA LA NATION , L E  PAYS 
5 3 0  DATA LE PALAIS , L E CHATEAU 
5 4 0  DATA LA PENS EE , L ' IDEE 180 SOUND 15 0 , 2 : GOT0 2 0 0  

1 9 0 SOUND5 , 1 : FORTI=lT08 0 0 : NEXTTI 
200 WO $ = "  " : FORA= 1 0 7 T0235S TEP3 2 : PRINT@A , WO $ ; : 

550 DATA PREFERER , AIMER MIEUX 
560 DATA PUIS , ENSUITE 

NEXTA , JW 570 DATA QUAND , LORSQUE 
2 1 0  IFJW= 1 3 THENCLS 0E LSEPRINT @ 3 6 6 , CHRS ( 3 4 )  ; "MAYBE NEXT TIME " ; C HR$ 
( 3 4 )  ; : END 

580 DATA QUELQUEFOIS , PARFO IS 
5 9 0  DATA REFLECH I R , PENSER 
6 0 0  DATA ROMPRE , CAS SER 220 FO RZ=lT01 0 : F 1 $ = F1 $+CH R $ ( 1 7 5 )  : F 2 $ =F2 $+CHR$ ( 2 0 7 )  : F 3 $ =F 3 $ +CH R$ ( 

1 9 1 )  : NEXTZ : FF$=Fl $+F2 $ H 3  $ :  FORA=l T04 81STEP3 2 :  PRINT @A, FF$ ; : NEXTA 
2 3 0 FORA=lT01 0 0 0 : N EXTA : C LS : PRINT@ 7 0 , " CONGRADULATIONS " : END 

6 1 0  DATA SE RAP PELER , S E SOUVEN IR DE 
6 2 0  DATA SEULEMENT , NE • • •  QU E 

2 4 0  DATA ALLER , S E PORTER 
250 DATA ARRIVER , S E PAS S E R  
26 0 DATA AUS SITOT QU E , DES Q U E  
270 DATA LE BATIMENT , L ' ED I F I C E  
2 8 0  DATA CAR , PARCE QUE 
290 DATA CELEBRE , FAMEUX 

MIVI NG? 
Let us know 8 weeks in advance. so that you won't miss a sin­
gle issue or Hot CoCo. 
Attach old label where indicated and print new address in 
space provided. Also include your mailing label whenever 
you write concerning your subscription. It helps us serve you 
promptly. 

Subscription Department 
PO Box 975 

Farmingdale. N,Y. 1 1737 

o Extend my subscription one additional year ror only $24.97. 
DPaymenl enclosed OBiU me 

ClIIllItia (/1/(/ Mc'Xi<'/J $27.!J7.. I yt'tlr ollly us Fmlll.\;, ForC'i1!II $44.�)7. 1 �fC'(lr ""'y US F"uc/.� 
Draw" 1111 US &mk. 

o..l 
"'-l CQ « o..l 
>< -"-"-« 

If you hav. no label handy. print OLD add,,,,, her •. 

Name 

Address 

City ________ State Zip _____ _ 

print new address here: 
Name 

Address 

City _______ State' ___ -LZip _____ _ 

lIut CuCo P.O. Box Bi.I) Farlllingdait'. NY 1 1737 

6 3 0  DATA SONGER A , PENSER A 
6 4 0  DATA LE SUD , L E MIDI 
650 DATA TRISTE , MALH EUREUX 
6 6 0  DATA LES VETEMENTS , L ES HAB I TS 
6 7 0  DATA VITE , RAPIDEMENT 
6 8 0  DATA VOULO I R , DES IRER 

. ., . . . . . . . . . 

Selling Hot CoCo w i l l  make 
money for you. Consider the facts: 
Fact #1: Selling Hot CoCo increa<;es 
store traffic-our dealers tell us 
that Hot CoCo is the hottest­
selling computer magazine on 
the newsstand�. 

. 

Fact #2: There is a direct c'orrelation be­
tween store traffic and sale;-increase the num-
ber of people coming through your door and you'll increase 
sales. 
Fact #3: Fact # 1 + Fact #2 = INCREASED SALES, whieh 
means more money for you. And that's a fact . 

For information on sel l ing Hot CoCo, call 800-343-0728 and 
speak with Ginnie Boudrieau, our bulk sale; manager . Or 
write to her at Hot CoCo, 80 Pine Street, Peterborough, NH 
03458 . 

rn®1T CoCo 80 Pine Street 
Peterborough, NH 03458 

800-343·0728 
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1 CLS0 
2 S P $ = " 1 23 4 5 6 7 8 9 9 1 2 3 4 56 7 8 99 1 23 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7  
8 9 0 1 2 3 4 " 
3 PS $= " 1 23 4 567 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 456 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7  
8 9 0 1 2 3 4 "  
4 K K=VARPTR ( S P $ ) : Kl=VARPTR ( PS $ )  
5 SS=PEEK ( KK+3 ) + 2 5 6 * P E EK ( KK+2) 
6 S l = P E EK ( K l + 3 ) +256 *P EEK ( Kl + 2 )  
7 FORI I=SS T O  SS+6 3 : READDD : POKE I I , DD+1 7 6 : NEXT I I  
8 FOR I I =Sl TO S l +6 3 : READDD : POKEI I , DD+17 6 : NEXTI I  
9 PRINT@1 61 , S P $ ;  
1 0  PRINT@ 2 2 5 , PS $ ;  
1 1  GOTOll 
12 DATA 2 , 0 , 0 , 3 , 3 , 2 , 0 , 3 , 3 , 0 , 1 , 3 , 0 , 2 , 0 , 2 , 3 , 3 , 0 , 3 , 3 , 0 , 3 , 3 , 2 , 3 , 3 , 2 ,  
2 , 0 , 2 , 0 , 1 0 , 0 , 0 , 1 0 , 0 , 0 , 0 , 1 0 , 0 , 1 0 , 1 0 , 0 , 1 0 , 1 0 , 0 , 10 , 1 0 , 0 , 10 , 1 0 , 0 , 1 0 ,  
1 0 , 0 , 0 , 1 0 , 9 , 1 0 , 1 0 , 0 , 1 0 , 0  
1 3  DATA 1 0 , 0 , 0 , 1 4 , 12 , 0 , 0 , 1 4 , 12 , 2 , 1 0 , 0 , 1 0 , 10 , 0 , 1 0 , 1 4 , 1 4 , 0 , 14 , 1 4 , 0  
, 1 4 , 1 2 , 0 , 1 4 , 1 2 , 1 0 , 1 0 , 0 , 1 0 , 0 , 11 , 3 , 2 , 1 1 , 3 , 2 , 0 , 1 1 , 3 , 8 , 9 , 3 , 8 , 1 1 , 3 , 1 0  
, 10 , 4 , 2 , 1 0 , 4 , 2 , 1 1 , 3 , 2 , 10 , 0 , 1 0 , 1 1 , 3 , 1 0 , 0  

Program Listing 4. Hangman 

Type in listing 3A and run it. This will string pack variables SP$ and PS$ for a fast 

graphics title. Now delete lines 4, 5, 6, 7, 8, I I , 12,  and 13 and add lines 20-460 of Listing 

38. 

Line description: 

20 timer for title 

30- 1 50 data, words to guess 

160-190 sets up screen 

200 finds word 

210-290 

300 

320 

340-430 

440-450 

determines if letter guessed is in word given 

directs program to line to draw proper body part 

audio reward if word is completely guessed 

draws body parts 

graphic and audio effects for losing 

Table 4. Hangman Program, Listings 4A and 4B 

Program Listing 4b. 

1 CLS0 
2 S P $ = " >ANDAND== >AND==ANDOR=AND >AND >==AND==AND= = > = = » AND>ANDLETA 
NDANDLETANDANDANDLETANDLETLETANDLETLETANDLETL ETANDLETLETANDLETLE 
TANDANDLETANDLETLETANDLETAND" 
3 P S $ = " L ETANDANDPRESETPCLSANDANDPRE S ETP CLS>LETANDL ETLETANDLETPRE 
SETPRESETANDPRESETPRES ETAND PRESETPCLSANDPRESETPCLSL ETL ETANDLETAN 
DLINE=>LINE= >ANDLINE=TROFFDEF=TROFFLINE=LETLET< >LET<>LINE=>LETAN 

Listing conlinllt'd 

DLETLINE=L ETAND" 
9 PRINT@1 6 1 , S P $ ;  
1 0  PRINT@225 , PS $ ;  
2 0  FORTI=lT06 0 0 : NEXTTI 
3 0  DATA L ' AB E I LL E , L ' ABRICOT , L ' ACHAT , ACHETER , L ' ACTEUR , L ' ADVERBE , L  
' ADDITION , L ' AFFICHE , L ' AGENT , L ' AI L , AIMER , L ' ALGEBR E , AMUSANT , L ' ANNE 
E , L ' ANNIVERSAI R E , APPORTER , APPROACH ER, L ' APRES-MIDI , L ' ARITHMETIQUE 
,ARRETER , L ' AS S I ETTE , ASSURER, ATTENDRE , AU-DES SUS DE , AUSSI 
40 DATAAUTANT , L ' AUTOBUS , AVANT , AVO I R , AVR I L , LES BAGAGES , LE BAIN , LA 

BANDE , LA BARBE , LE BAS , LE BAT EAU , BEAUCOUP , L E B EURR E , LA BIERE , LE 
BI LLET , BOIRE , LA BOIT E , BONJOUR , LA BOUCH E , LE BOULANG ER , LA BOUTEILL 
E , LE BRAS , BROSSER , LE BRU I T , COMME C I , L E  CASHIER , LE CAM ION 
50 DATA LE CANARD , LA CART E , CASS E R , C E  QUE , CE SONT , LA CE INTURE , CEP 
ENDANT , LA CHAMBRE , LA CHANSON , S E  CHARGER D E , LE CHAT , AVO I R , LA CHEM 
ISE , CHERC H ER , L ES CH EVEUX , LA CH IM I E , LA MOU S S E  AU CHOCOLAT , QUELQUE 

CHOS E , LA CIGAL E , C INQUANTE , LA CLEF , LE COCHON , LA COLLINE 
60 DATA COMM E , COMMENCER , L E COMPLET , LA CONF ITURE , CONSTRU IRE , LE CO 
NTRA IRE , LA COP INE , LE CORPS , COUCH ER, LE COULOIR , L E  COUTEAU , LA CRAI 
E , LA CUISINE , LA DAME , DEBOU T , DEJEUNE R , LA DEM I - H EURE , LA DEN T , DESCE 
NDRE , D EUX , DEVENI R , DIFFICILE , LE DI NDON , L E DINER , L E  DISQUE 
70 DATA LE DIVAN , D IX-SEPT , L E DOIGT , DORM I R , L E  DRAP , L ' ECHARPE , ECOU 
TER , L ' EGL I S E , ELECTRONIQU E , EMBRASS E R , EMPRUNT E R , ENERGIQUE , ENSEMBLE 
, ENTRER, L ' EPAULE , L ' ESCALE , L ' ESCARGOT, ESSAYER , L ' ESTOMAC , L ' ETAT , L '  
ETO I L E , ETROIT, ETUD IER , L ' EV I ER , L ' EXCURSION , LE FACTEUR , FAIR 
8 0  DATA LA FAM ILLE , L E FAUTEUI L , LA F ENETR E , LA FET E , LA FIEVRE , LA F 
ILLE , LA FLEUR , LA FORME , LA FOURMI , LA FRA I S E , LE FRERE , LE FROMAGE , L  
E GANT , LE GARDE , LE GENOU , LA GEOMETRIE , L E GIGOT , LA GORG E , LA GRAND 
-M ER E , LA GRENADINE , GRO S S I R , HABILLER , HAB ITER , L ' H ERBE 

9 0  DATA H EUREUSEMENT , H I ER , L ' H IVER, L ' HORAIRE , L ' HOTEL , HUIT , I MPRESS 
IONNER , INDIQUER , S ' INQU IETER, INTERES SANT , I RREGULIER , LA JAMBE , LE J 
ARD I N , JEUNE , LA JOURNEE , LA JUPE , LE LAC , LA LAITUE , LA LANGU E , LE LEG 
UM E , LIBRE , LA LIGNE , LE LIT , LONGTEMPS , LA LUN E , MADAME 
1 0 0  DATA LE MAGAS I N , LE MAGNETOPHONE , LA MAIN , MALADE , MALHEUREUSEME 
NT , LA SALLE A , LE MARCH E , LE MARI , L ES MATHEMATIQUES , LA MATIN , LE ME 
DECI N , LA MI ETTE , MI NERALE , LA 'MOD E , LE MOI S , LA MONNA I E , LA MONTAGNE ,  
MONTRE R , LA MOTO , MOURI R , LE MOUTON , LA MUS IQUE , LA NAP P E  
1 1 0  DATA NEANMOIS , NECESSAIRE', LA NEI G E , N ETTOYER , LE NE Z , LE NOM , LE 
NORD-OUEST , NOUVEAU , LA NUIT , L ' ONCL E, L ' OREI LLE ,OUBL I E R , OUI , OUVRIR , 
LE PAIN , LE PAMPLEMOUSS E , LE PAN I E R , L E  PAP I ER , LE PAQU ET , PARCE QUE , 
PARI ER , LA PART I E , PAS S E R , PATINER, PAUVRE , LA PECH E , PEIGNER 
129 DATA PENSER, LA PHARMAC I E , LA PHYS IQU E , LE P I ED , LE P I QUE-N IQUE , 
PLEUVO I R , LE POETE , LA POI R E , LE POISSON , LA POMM E , LA PORT E ,  POS E R  UN 
E QUESTION , POUVO I R , PREM I ER , LE PRIX , PROMENER , LE PROVERB E , U: PUPIT 
R E , QUATORZ E , QUATRE , QUELQUEFOIS , QUINZ E , LE RAPPORT , RECEVO I R  
1 3 9  DATA L E  REFRIGERATEU R , REGRETTER , R EMPLAC E R , LES RES EIGNEMENTS , 
REPAS S ER , S E  REPOSE R , L E  RETOUR , REUS S I R , REVEILLER , AU REVO I R , LE RHU 
M E , RISQUER DE , LA ROB E , LE ROSB IF , LA ROUTE , LA RUE , AU CO IN DE LA, LE 

RYTHME , LA SAISON , LE SAUCISSON , LA SAUTERELLE , SCOLAIRE 
1 4 0  DATA L E  S ERPENT , LA S ERVI ETTE , L E  SINGE , L E  SOIR , L E  SOMMEIL , LA 
SOUCOUPE , SOUVENT , LE STAGE , L E STYLO , LE SUD-OUEST , LA SUITE , SURTOUT 
, LE TABLEAU , LE TAP I S , LA TAS S E , LE TEMPS , S E  TERMINER , LE TIGRE , LA T 

OMAT E , LA TRANCHE , TRAVERS ER , TYPIQU E , L,ES VACANC ES , LA VACHE 
150 DATA LE VELO ,VENDR E , LE VENT , L E VERRE , LA V I EILLES S E , LA VI LLE , 
LA VITRINE , LA VOITUR E , PART IR EN , LE ZOO 
1 6 0  CLS : D I MA$ ( 30 ) : FORA=lT01 4 : BL$=BL$+CHR$ ( 1 2 8 ) : NEXTA: FORA= 2 0 1 T04 
89STEP 3 2 : PRINT@A , BL$ ; : NEXTA 
1 7 0  PRINT@ 23 5 , CHR$ ( 1 5 9 ) +CHR$ ( 1 56 ) +CHR$ ( 15 6 ) +CHR$ ( 1 5 8 ) +CHR$ ( 1 5 6 ) + 
CHR$ ( 15 6 ) +CHR$ ( 1 5 7 ) +CH R$ ( 1 5 6 )  ; 
1 8 9  PRINT@26 7 , CHR$ ( 1 5 9 ) +CHR$ ( 1 2 8 ) +CHR$ ( 15 0 ) ; 
1 9 0  PRINT@ 2 9 9 , CHR$ ( 1 5 9 ) +CH R $ ( 1 5 0 )  ; : FORA=3 3 1T0 49 1STEP32 : PRINT@A , C  

Listing continued 
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Lisling continued Line description: 

HR$ ( l S 9 )  ; : NEXTA 
2 � �  T=RND ( 3 � 7 )  : FORY=lTOT : READA $ : NEXTY 
21e B=LEN ( A $ ) : FORQ=lTOB : A $ ( Q) =M I D $ ( A $ , Q , l ) : N EXTQ 

10 sets up string to clear questions and answers from screen, sets starting 

points for bar graph 

2 2 e  PRINT@ 9 6 , " LETTERS USED , " ; : FORA=lTOB : PRINT @ 3 8+A , " - " ; : NEXTA 
2 3 e  PRINT@1 6 e , "WHAT LETTER? ' ;  
2 4 e  PRINT @1 7 2 , '  " ;  
2S� IK $ = INKEY$ 
26� B $ = INKEY $ : I F B $ = " 'ORB$=CHR$ ( 1 3 ) THEN 2 6 �  
2 7 �  PRINT@17 2 , B $ ; : FORTI=lT0 4 0 : NEXTTI 
2 8 0  FORQ=lTOB : I FB $ = A $ ( Q ) THENPRINT@Q+ 3 8 , B $ ; : SOUND1 S � , 1  
2 9 0  NEXTQ 
3 0 �  FORQ=lTOB : I F B $ < >A$ ( Q) TH ENNEXTQ : G=G+ l : S0UNDS , 1 : 0N G GOSUB 3 4 �  
, 3 5 e , 3 6 � , 37 � , 3 8e , 3 9� , 4 e e , 4 1 e , 4 2e , 4 3 e  
3 1 e  PRI NT@W+1 1 0 , B $ ; :W=W+l 
3 2 0  FORQ=lTOB : I FCHR$ ( PEEK ( l e 62+Q) ) =A $ ( Q ) ORPEEK ( l e 6 2 +Q) = 6 4 +ASC ( A $  
( Q) ) TH ENNEXTQ : FORT=lTOl e : PRINT@1 2 , ' CORRECT " ; : FORTT=lTOl e : NEXTTT: 
PRINT@1 2 , "  ' ; : SOUND1 5 � , 1 : FORTT=lTOl e : NEXTTT : NEXTT: RUN 
3 3 e  GOT0 2 3 e  
3 4 e  PRINT @ 2 7 2 , CH R$ ( 1 5 8 ) +CHR$ ( 1 5 9 ) +CHR$ ( 1 5 7 )  ; : PRINT @ 3 e 4 , CHR$ ( 1 5 7 )  
+CHR$ ( 1 5 9 ) +CHR$ ( 1 5 8 ) ; : RETURN 
3 5 e  PRINT @ 3 3 6 , CHR$ ( 1 4 3 ) +CHR$ ( 1 4 3 ) +CHR$ ( 1 4 3 )  ; : PRINT@ 3 6 8 , CHR$ ( 1 4 3 )  
+CH R $ ( 1 4 3 ) +CHR$ ( 1 4 3 )  ; : PRINT@ 4 e e , CH R $ ( 17 5 ) +CHR$ ( 17 5 ) +CHR$ ( 1 7 5 ) ; : P  
R I NT@ 4 3 2 , CHR$ ( 17 2 ) +CH R $ ( 17 2 ) +CHR$ ( 1 7 2 )  ; : RETURN 
3 6 e  PRINT@ 4 3 2 , CHR$ ( 17 S ) ; : PRINT @ 4 6 4 , CH R $ ( 17 5 ) ; : RETURN 
3 7 e  PRINT � 4 3 4 , CH R $ ( 1 7 5 ) ; : PRINT@ 4 6 6 , CHR$ ( 17 5 ) ; : RETURN 
3 8 0  PRINT@ 3 3 5 , CHR$ ( 1 4 2 ) ; : PRINT @ 3 6 7 , CHR$ ( 1 3 8 ) ; : RETURN 
3 g e  PRINT @ 3 3 9 , C H R $ ( 1 4 1 ) ; : PRINT @3 7 1 , CHR$ ( 1 3 3 ) ; : RETURN 
4 e e  PRINT @ 3 9 9 , CHR$ ( 1 5 8 ) ; : RETURN 
4 1 e  PRINT @ 4 e 3 , C H R $ ( 1 5 7 )  ; : RETURN 
4 2 0  PRINT @ 4 9 S , CHR $ ( 17 7 ) +CHR$ ( 1 8 3 ) ; : RE TURN 
4 3 e  PRINT @ 4 9 8 , CHR$ ( 1 8 7 ) +CH R $ ( 17 8 ) ; 
4 4 e  PRINT@e , '  THE WORD IS ' ; CR R $ ( 3 4 ) : A$ ; CHR$ ( 3 4 ) : SOUND8 9 , 8 : S ET ( 3  
3 , 17 , 2 ) : SOUND 8 9 , 8 :  RES E T (  3 3  , 1 7 )  : SOUND89 , 4 : S E T (  3 6 , 1 7 , 2 )  : SOUN D89 , 8 :  
RES ET ( 3 6 , 1 7 )  : SOUNDl 1 7 , 8 : S ET ( 3 3 , 1 7 , 2 ) : SOUND1 0 8 , 4 : RESET ( 3 3 , 17 )  : SOU 
NDl e 8 , 8 : S ET ( 3 6 , 1 7 , 2 ) : SOUND 8 9 , 4 : RESET ( 3 6 , 1 7 ) : SOUND8 9 , 8  
4 5 e  S ET ( 3 6 , 17 , 2 )  : SOUND 7 8 , 4 : S ET ( 3 3 , 1 7 , 2) : SOUND8 9 , 8 : RUN 
4 6 0  FORE=lT0 3 e 7 : READl'.$ : N EXT : PRINTA $ 

Program Listing 5. Translate 

20-1250 

1 260- 1 300 

1 3 30-1 340 

1 350 

1 370 

1400 

1410 

1430 

1450 

1460 

1 5 1 0- 1 520 

le D I MA ( 1 2 6 ) : G $ = "  " : x= 3 93 : Y = 4 2 5 : Z = 4 57 1 7 e  DATA CASSE R , TO BREAK 
2� DATA ACCOMPAGNER , TO ACCOMPANY 1 8 e  DATA CHANTER , TO S I NG 
30 DATA ACHETER , TO BUY 1 g e  DATA CH ERCH ER , TO LOOK FOR 
4 e  DATA A I DER , TO H ELP 2�e DATA CHO I S I R , TO CHOOSE 
5e DATA AIMER , TO L I K E  2 1 e  DATA COMMANDER , TO ORDER 
6 e  DATA ALLER , TO GO 2 2 e  DATA COMMENC ER , TO BEG IN 
7 �  DATA ANNONCER , TO ANNOUNCE 23 0 DATA COMPRENDRE , TO UNDERSTAND 

data, translations 

sets up screen 

finds word to translate, prevents repeats 

centers question 

determines if first try is correct 

determines if second try is correct 

answer given 

audio reward for first attempt correct, extends bar graph 

audio reward for second try correct , extends bar graph 

extends total questions bar graph 

ending message 

Table 5. Translate Program, Listing 5 

3 3 �  DATA DEVEN I R , TO BECOME 
3 4 e  DATA D I NER , TO D I N E  
3 5 0  DATA D I RE , TO SAY 
3 6 e  DATA DONN E R , TO G IVE 
3 7 0  DATA DORM IR , TO SLEEP 
38e DATA ECOUTER , TO L I STEN 
3 g e DATA ECRIRE , TO WRITE 
4 0 0  DATA EMPRUNT ER , TO BORROW 
4 1 e  DATA ENDORM I R , TO PUT TO SLEEP 
420 DATA ENTENDRE , TO HEAR 
4 3 e  DATA ENTRER , TO ENTER 
4 4 0  DATA ESPERER , TO HOPE 
45� DATA ESSAYER , TO  TRY 
4 6 0  DATA ESSUYER , TO WIPE 
4 7 �  DATA ETRE , TO BE 
480 DATA ETUD I E R , TO STUDY 
4 9 0  DATA FAIRE , TO MAKE 
5 e �  DATA FERM ER , TO CLOSE 
5 1 0  DATA F I N I R , TO F I N I S H  
5 2 0  DATA HABILLER , TO DRESS SOMEONE 
5 3 0  DATA HAB I TER , TO LIVE 
5 4 0  DATA INVITER , TO INVITE 
55e DATA J ETER , TO THROW 
5 6 0  DATA JOU ER , TO PLAY 
5 7 e  DATA LAISSER , TO LET OR ALLOW 
5 8 0  DATA LAVER , TO WASH 
5 9 0  DATA LEVER , TO RAI.SE 
6�0 DATA L!RE , TO READ 

8e DATA APPELER , TO CALL 2 4 e  DATA CONNAITRE , BE ACQUAINTED WITH 6 1 0  DATA MANGER , TO EAT 
9� DATA APPORTER , TO BRING 25� DATA COUCHE R , TO PUT TO BED 6 2e DATA METTR E , TO PUT 
1 0 0  DATA APPRENDRE , TO LEARN 2 6 e  DATA CROIRE , TO BELI EVE 6 3 e  DATA MONTER , TO GO U P  
1 1 0  DATA APPROCHER , TO AP PROACH 2 7 �  DATA DANS ER , TO DANCE 6 4 e  DATA MONTRER , TO SHOW 
1 2 0  DATA ARRETER, TO STOP 2 8 e  DATA DEBARRAS S ER , TO CLEAR 6 5 0  DATA MOURI R , TO D I E  
1 3 0  DATA ARRIVER , TO ARRIVE 2 9 0  DATA DECIDER , TO DEC IDE 66� DATA NAGER , TO SWIM 
1 4 �  DATA AVU I R , TO HAVE 3 0 �  DATA DEJEUNER , TO LUNCH 6 7 e  DATA NAITRE , TO BE BORN 
l S e  DATA BROSSER , TO BRUSH 31e DATA DEMANDER , TO ASK 6 8 0  DATA NETTOYER , TO CLEAN 
1 6 e  DATA CAC H ER , TO H I D E  3 2 �  DATA DESCENDRE , TO G O  DOWN 6 g e  DATA OfFRIR , TO OFFER 

Listing continued 
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7 0 0  DATA ORGAN I S E R , TO ORGAN I Z E  
7 1 0  DATA OUBL I E R , TO FORGET 
72 0 DATA OUVR IR , TO OPEN 
7 3 0  DATA PARLER , TO SP EAK 
7 4 0  DATA PART I R , TO LEAVE 
7 5 0  DATA PASSER, S PEND TIME 
7 6 0  DATA PEIGNER , TO COMB SOMEON E ' S  HAIR 
770 DATA PERDRE , TO LOSE 
7 8 0 DATA PERMETTRE, ALLOW 
7 9 0  DATA PLEUVO IR , TO RAIN 
800 DATA PORT ER , TO WEAR 
8 1 0  DATA POUVOI R , TO BE ABLE 
820 DATA PREFERER , TO PREFERE 
830 DATA PREPAR ER , TO PREPARE 
840 DATA PRETER, TO LEND 
850 DATA PROMENE R , TO WALK 
8 6 0  DATA PROMETTRE , TO PROMI S E  
87 0 DATA PRONONCER , TO PRONOUNCE 
8 8 0  DATA QUITTER , TO LEAVE 
8 9 0  DATA RASER , TO SHAVE 
9 0 0  DATA RECONNAITRE , TO RECOGNI Z E  
9 1 0  DATA REGARD ER , TO LOOK AT 
9 2 0  DATA RENCONTR ER , TO MEET 
9 3 0  DATA RENDORMI R , TO PUT BACK TO SLEEP 
940 DATA REPETER, TO REPEAT 
950 DATA REPONDRE , TO ANSWER 
9 6 0  DATA RESTER , TO STAY 
9 7 0  DATA REVE ILLER , TO WAKE SOMEONE UP 
9 8 0  DATA REVEN I R , TO COME BACK 
9 9 0  DATA S ' APPELER , TO BE CALLED 
10'00 DATA S '  ARRETER, TO STOP 
1 0 1 0  DATA SAVO I R , TO KNOW 
1 0 2 0  DATA SE BROSSER, TO BRUSH ONE ' S  HAIR 
1 0 3 0  DATA SE CHARGER , TO BE IN CHARGE OF 
1 0 4 0  DATA SE COUCHER , TO GO TO BED 
1 0 50 DATA SE DEPECH ER , TO HURRY 
1 0 6 0  DATA SE LAVER , TO WASH 
1 0 7 0  DATA SE LEVER , TO GET UP 
1 0 8 0  DATA S ' ENDORMI R , TO GO TO SLEEP 
1090 DATA SE P E I GNER, TO COMB ONE ' S  HAIR 
1 1 0 0  DATA SE RASE R , TO SHAVE 
1 1 1 0  DATA SE RENCONTRER , TO MEET 
1 1 2 0  DATA SE RENDORMIR , TO GO BACK TO SLEEP 
1 1 3 0  DATA SE REVE ILLER , TO WAKE UP 
1 1 4 0  DATA SERVIR , TO SERVE 
1 1 5 0  DATA SE TROUVER, TO BE LOCATED 
1 1 6 0  DATA S ' HABILLER , TO GET DRESSED 
1 1 7 0  DATA S ' INTERESSER , TO BE INTERESTED IN 
1 1 8 0  DATA SORTIR , TO GO OUT 
1 1 9 0  DATA TOMBER , TO FALL 
1 2 0 0  DATA TRAVAILLER , TO WORK 
1 2 1 0  DATA TROUVER , TO F IND 
1 2 2 0  DATA VEN IR , TO COME 
1 2 3 0  DATA VIS I TER , TO V I S IT 
1 2 4 0  DATA VOI R , TO SEE 
1250 DATA VOULOIR , TO WANT 
1 2 6 0  CLS : FORA=IT03 2 : BL$=BL$+CHR$ ( 12 8 )  : NEXTA: FORA= 3 2 0 T0 4 4 8STEP3 2 :  
PRINT@A , BL $ ; : NEXTA 
1 27 0  PRINT@3 3 9 , " 1 1 1 1 1 11 11 1 2 " ; : PRINTI3 6 1 , " 0 1 2 3 4 5 6 7 890 1 2 3 4 5 6 7 8 90 " ;  
1 2 8 0  PRINT@3 8 6 , " l ST TRY " ; : PRINT@41 8 , " 2ND TRY " ; : PRINT@ 4 52 , " TOTAL" 
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i 2 9 0  PRINT@X , CHR$ ( 16 3 ) ; : PRINT@Y , CHR$ ( 17 9 )  ; : PRINT@Z , CHR$ ( 1 9 5 ) ; 
1 3 0 0  PRINT@ 3 2 , " GIVE TH E FRENCH EQUIVALENT FOR- " ;  
1 3 1 0  FORJW=lT020 
1320 FORA=6 4T0256STEP 3 2 : PRINT@A , G $ ; : NEXTA 
1 3 3 0  R=RND ( 1 2 4 )  : I F A ( R) =lTHEN I 3 3 0ELSEA ( R) = 1  
1 3 4 0  RESTORE: FORA=ITOR : READA$ , B $ : NEXTA 
1 3 5 0  PRINT @ 1 1 1-LEN ( B $) /2 ,CHR $ ( 3 4 ) ; B $ ; CHR$ ( 3 4) ; 
1 3 6 0  PRINT@1 6 0 , " · ; : INPUTC $  
1 3 7 0  I FC $=A$ THEN 1 4 3 0  
1 3 8 0  PRINT@1 95 , " TRY ONCE MORE , " : SOUND 50 , 2  
1 3 9 0  INPUTC$ 
1 4 0 0  I FC $=A$TH EN 1 4 5 0  
1 4 1 0  PRINT@257 , " SORRY , I T  IS " ; CHR$ ( 3 4) ; A $ ; CHR$ ( 3 4)  : SOUNDI0 , 4  
1 4 2 0  GOT0 1 4 6 0  
1 4 3 0  SOUND2 0 0 , 4 : PRINT@6 4 , "CORRECT" ; : X=X+1 : PRINT@X ,CHR$ ( 1 6 3 ) ; : GOT 
01 4 6 0  
1 4 4 0  GOT0 1 4 6 0  
1 4 5 0  SOUND 1 5 0 , 5 : PRINT@6 4 , " CORRECT " ; : Y=Y+1 : PRINT@Y ,CHR$ ( 17 9) ; : GOT 
0 1 4 6 0  
1 4 6 0  Z = Z +l : PRINT @ Z , CHR$ ( 1 9 5 ) ; : PRINT@4 82 , " PRESS < ENTER> TO CONT IN 
U E "  ; 
1 4 7 0  I K $=INKEY$ 
1 4 8 0  D $ = INKEY $ : I F  D$= " " TH EN 1 4 8 0  . 
1 4 9 0  IF ASC ( D $ ) = 1 3  THEN 1 5 0 0  ELS E 1 4 8 0  
1 5 0 0  PRINT@ 480 , G$ ; : NEXTJW 
1 5 1 0  CLS 4 : PRINT@ 1 3 2 , X- 3 9 3 ; " CORRECT ON F IRST TRY " ; : PRINT @ 1 9 6 ,Y-42 
5 ; "CORRECT ON SECOND TRY " ; : PRINT@26 0 , "OUT OF A POS SIBLE TWENTY " ; 
1 5 2 0  FORTI=IT010 0 0 : NEXTTI : PRINT@4 1 6 , " " ;  
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ALI EN DIEFENSE 
by Doug Schwartz 

, 

One of the fastest action arcade games! 
Written in  Machine Language. 

1 6K Cassette $19.95 

DEATH TRAP 
by Rugby Circle 

A larger-than-screen maze game. Arcade 
style, fast-action. Written in Machine Lang­
uage. 'Requires Joystick. 

1 6K Cassette $19.95 

COLO'R CATERPI LLAR<ID 
by Rugby Circle 

Don't settle for less. Be sure to ask if the 
program was produced by Soft Sector Ma rket­
ing so you don't get the wrong version. 

1 6K Cassette $19.95 
Machine Language 

COILOR 
GRAPH IC 'EDITOR 

by Larry Ashmun 
At last, a true Graphic Drawing progra m that permits 
the creation of graphic pictures on the screen storing 
them in one of 4 locations. and recalling them as 
needed for review. 

The pictures can be saved to disk to be loaded into the 
micro works disk editor. The graphics are saved in 
Assembler format or Basic Data Statements, but deta ils 
are provided for using the information in a BASIC 
program. Works on cassette or disk systems. 

Cassette $19.95 
Written in Machine Language, but requires 
Extended or Disk Basic. 

...87 

SOFT SECTO R MARKETI N G' I�:iI 
I N C O R P O R A T E D 

Middlebelt • Garden S:ity, Michigan 48 135 
Order Line 800-521-6504 

I\JIIr'nlr,nn Orders & Questions 31 3-425-4020 

... See List 01 Advertisers on page t38 HOT CoCo July 1983 1 1 3  



PROGRAMMING TECHNIQUE 

BY R. F. MILLER 

COLORFUL ABCs · 

T-he two greatest frustrations for 
Color Computer users must be 

the inability to combine text with high­
resolution graphics and the lack of true 
lowercase characters. Do you want to 
label and print the scales on your 
graphs, or add scores and instructions 
to your game displays? Do the reverse 
characters that substitute for lowercase 
give you eyestrain? Do you wish you 
had special characters like n, A, t, sub­
scripts, and underlining? 

If you're willing to invest an evening 
or two, you can nave your 16K Color 
Computer with Extended Color Basic 
doing all these things. And if you have a 
printer with graphics capability, such as 
the Line Printer VII, you can produce 
printouts with these same features. 

First, let 's look at the way the Color 
Computer produces a high-resolution 
graphics display. Figure 1 represents the 
upper-left portion of a PMODE 4 
screen. The little square with the X in it 
is screen location X == 0, Y == 0. The fol-

1 PCLEAR 4 
10 PMODE 4 , I : PC LS : SCREEN 1 , 0  
2 0  FOR 1 = 0  TO 6 
3 0  READ D 
40 POKE 1 6 0 0 + 3 2 * 1 , D  
5 0  NEXT 
60 DATA 8 , 2 0 , 3 4 , 3 4 , 6 2 , 3 4 , 3 4  
7 0  GO TO 7 0  

Program Lisling I 
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You can use alphanumeric 
characters with graphics 
and obtain true lower­

case with this method. 

lowing program sets this point: 

10 PMODE 4, I : PCLS:SCREEN 1 ,0 
20 PSET(O,O) 
30 GOTO 30 

The extreme corner points can be very 
difficult to find. If you can't see this 
point clearly, change line 20 to PSET 
(5,5). 

The dark outlines in Fig. 1 contain 
PRINT@ locations ° and 1 ,  with the 
letter A blocked in at location 0. You 
could put this letter on the screen by 
figuring out all the X,Y pairs that must 
be set and writing PSET statements for 
each of them. If you have a spare week, 
you can probably get through most of 
the alphabet before you become a can­
didate for a straitjacket . Using the Line, 
Draw, and Circle statements he1ps but 
not very much. Fortunately, there is an 
easier way. 

The (0,0) point is the first of a row of 
eight dots, which are labeled 1536 in the 
figure. The first row in the next PRINT@ 
location is labeled 1 537, and so on. The 
labels are the graphics-screen memory 
locations. Make the following change in 

line 20 of the previous program and 
rerun it : 

20 POKE 1 536,128 

You should see the same point set at 
(0,0) that you saw before. Now 
substitute: 

20 POKE 1 536,1 

and finally: 

20 POKE 1536,255 

POKEing 1 sets the right point in loca­
tion 1 536. In X, Y coordinates, this 
point ,is X == 7, Y == 0. POKEing 255 into 
the location sets all eight points. If you 
convert these decimal numbers to bina­
ry (there is a table on p. 184 of Going 
Ahead with Extended Color Basic), 
you get: 

Decimal 
1 28 

Binary 
10000000 
00000001 

255 1 1 1 1 1 1 1 1  

System Requirements 

Extended Color Basic 
16K RAM 

Printer Optional 



The binary numbers bear a striking re­
semblance to the patterns just seen on 
the screen. * * * * * * * * * * * * * * * * * * * * * * * * * * * 

If you want to experiment further, * * 
each number between 0-255 sets a pat- * Tur * 
tern when POKEd into screen memory. I n� 
Those patterns will always match the * 

~ � 
* 

equivalent binary number. To create the *
* 1.1, � _ 

*
* 

5-by-7 dot-matrix characters that are 
standard with the Color Computer, * * 
pick the correct seven numbers and ' *: iii " &1 II1II *: POKE them into the proper locations. . 
For A, the numbers are 8, 20, 34, 34, 
62, 34, and 34. 

Program Listing 1 duplicates Fig. ! .  :
* S T'CK lr A 'Trn r JI CE-X· *� You can form other characters by , ' I 'V , � n r 11 

"The data is not 

a machine-language 

program, but it looks 

like one 

to the computer, " 

* * 
* * 
* * 
* * ' * * 
* * 
* * 
* * , : Now you can : 
* * 

� ..... hookup two Atarr ' type : 
chan�n. th' data stat"",nt 0' you can ! joysticks to you r Color Computer !  
move them around the screen by TOP S 1 00 f I $1 9 95 changing 1 600 to some other starting *

* or " , ystem- or on y ' . . 
*
* location between 1 536 and 7487 . 

Program Listing 2 puts the standard ' * * 
ASCII 96-character set into memory, * . .  * 
with a few changes as shown in Table 1 .  1 * $39.95 - The Interface With * 
Before typing in this program enter * A .* . . k * 
PM ODE 0, 1 :  PCLEAR 1 to free ade- * two tan JoystlC s * quate memory . 

It takes seven numbers to produce the *
* ' I nterface made by WICO. Atan is : standard 5-by-7 characters. The data a registered trademark of Atari Inc 

statements in Listing 2 each contain * ' . * 
nine numbers. I used a 5-by-9 matrix to * * * * * * * * * * * * * * * * * * * * * * * * * *  * 
provide descenders on lowercase letters * * 
and for subscripts and underlining . The * YES ! PLEASE SEND: * 
last two values are zero except for * ( ) INTERFACEs ... $1 9.95 * 

* ( ) STICKIINTERFACE SETs ... $39.95 * 
1536 
1568 
1600 
1632 

1920 

-
� 
� 
-

-

, 537 ,� 

Figure J 

.. See List of Advertisers on page 138 

* All  orders plus $2 shipping * 
N. Y. residents add sales tax * * 

* NAME * 
* ADDRESS * , * CITY, STATE, ZIP * 
* * : SPECTRUM PROJECTS : 
* 93-15 86th DRIVE • WOODHAVEN, NY 1 1 421 ,,525 * 
* 21 2-441 -2807 * 
* * * * * * * * * * * * * * * * * * * * * * * * * * *  
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1 PMODE 9 , 1 : PCLEAR l : CLEAR 2 9 9 , 9 9 9 9 : PCLEAR 1 : CLS : CS=9 
2 ' 
3 '  PDATA BY R . F . MI LLER , J R. 
4 ' 
5 ' TH I S  PROGRAM LOADS THE DATA 
6 ' TO MIX TEXT WITH GRAPH ICS 
7 ' 
8 FOR 1 = 1 9 9 9 9  TO 1 9 863 
9 READ D : POKE I , D : CS=CS+D 
19 NEXT I 
11 IF C S < > 1 5 2 2 1 THEN 29 
1 2  CLS : PRINT: PRI NTTAB ( 1 9 ) "GOOD LOAD " 
13 PRINT : PRINT" INSERT TAPE IN YOUR RECORDER . "  
1 4  PRINT" REWIND AND SET TO RECORD . "  
1 5  PRINT"TYPE IN THE FOLLOWING : "  
16 A$E "CSAVEM "+CHR $ ( 3 4 ) + " TEXT " +CHR $ ( 3 4 ) + " , 1 0 0 0 9 , 1 0 8 6 3 , 1 0 0 0 0 "  
1 7  PRI NTTAB ( l )  A$ 
1 8  PRINT "AND H I T <ENTER> TO SAVE . 
19 POKE 1 5 7 , 3 9 : POKE 158 , 1 6 : END 
20 CLS : PRINT: PRINTTAB ( 8 ) " ERROR IN DATA" 
21 PRINT: PRINT" CHECKSUM= " CS " . "  
22 PRINT " I T  SHOULD=15221 . "  
23 PRINT"CH ECK DATA ENTRY AND TRY AGAIN . "  
24 PRINT " I F  YOU WANT TO SAVE IT ANYWAY , "  
25 PRINT " H I T  <Y > .  OTHERWISE , HIT < N > . "  
26 A$EINKEY$ : I F A$ = " "  THEN 26 
27 I F  A $ = " Y ·  THEN 13 
2 8  I F  A $= " N "  THEN 19 
29 GOTO 26 
3 2  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0  
33 DATA 8 , 8 , 8 , 8 , 8 , 0 , 8 , 0 , 0  
3 4  DATA 2 0 , 2 0 , 2 0 , 0 , 0 , 9 , 0 , 0 , 0 
35 DATA 2 0 , 2 0 , 5 4 , 0 , 5 4 , 2 0 , 2 0 , 0 , 0  
3 6  DATA 8 , 3 0 , 3 2 , 2 8 , 2 , 6 0 , 8 , 0 , 0  
37 DATA 1 8 , 2 , 4 , 8 , 1 6 , 3 2', 36 , 0 , 9  
3 8  DATA 1 6 , 4 0 , 4 0 , 1 6 , 4 2 , 36 , 2 6 , 0 , 0 
39 DATA 8 , 8 , 1 6 , 9 , 9 , 9 , 0 , 0 , 9  
40 DATA 4 , 8 , 1 6 , 1 6 , 1 6 , 8 , 4 , 0 , 0 
41 DATA 16 , 8 , 4 , 4 , 4 , 8 , 1 6 , 0 , 9  
4 2  DATA 8 , 4 2 , 2 8 , 28 , 4 � , 8 , 0 , 0 , 0  
43 DATA 0 , 8 , 8 , 6 2 , 8 , 8 , 0 , 0 , 0  
4 4  DATA 0 , 0 , 0 , 0 , 8 , 8 , 1 6 , 0 , 0  
4 5  DATA 0 , 0 , 0 , 6 2 , 0 , 0 , 0 , 0 , 0  
46 DATA 0 , 0 , 0 , 9 , 0 , 0 , 8 , 0 , 0  
47 DATA 2 , 2 , 4 , 8 , 16 , 3 2 , 3 2 , 0 , 0  
4 8  DATA 2 8 , 3 4 , 3 8 , 4 2 , 5 0 , 34 , 2 8 , 0 , 0  
4 9  DATA 8 , 24 , 8 , 8 , 8 , 8 , 2 8 , 0 , 0 
50 DATA 2 8 , 3 4 , 2 , 2 8 , 3 2 , 3 2 , 6 2 , 9 , 9  
5 1  DATA 2 8 , 3 4 , 2 , 1 2 , 2 , 3 4 , 2 8 , 9 , 9  
5 2  DATA 4 , 1 2 , 29 , 3 6 , 6 2 , 4 , 4 , 0 , 0  
53 DATA 62 , 3 2 , 6 9 , 2 , 2 , 3 4 , 2 8 , 9 , 9  
5 4  DATA 28 , 3 2 , 3 2 , 6 9 , 3 4 , 3 4 , 2 8 , 9 , 9 
55 DATA 62 , 2 , 4 , 8 , 1 6 , 3 2 , 3 2 , 0 , 9 
56 DATA 2 8 , 3 4 , 3 4 , 2 8 , 3 4 , 3 4 , 2 8 , 9 , 0 
57 DATA 2 8 , 3 4 , 3 4 , 3 9 , 2 , 2 , 2 8 , 0 , 9  
5 8  DATA 0 , 9 , 8 , 9 , 8 , 0 , 0 , 9 , 9  
5 9  DATA 9 , 0 , 8 , 9 , 8 , 8 , 16 , 9 , 0  
6 9  DATA 4 , 8 , 16 , 3 2 , 1 6 , 8 , 4 , 9 , 9 
61 DATA 9 , 9 , 62 , 9 , 6 2 , 0 , 0 , 9 , 0  
6 2  DATA 16 , 8 , 4 , 2 , 4 , 8 , 1 6 , 9 , 9  
6 3  DATA 2 8 , 3 4 , 4 , 8 , 8 , 9 , 8 , 0 , 9 
64 DATA 2 8 , 3 4 , 2 , 2 6 , 4 2 , 5 8 , 1 2 , 9 , 9 
6 5  DATA 8 , 2 9 , 3 4 , 3 4 , 6 2 , 3 4 , 3 4 , 9 , 9  
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Program Lisling 2 

�ATARI 
HOMI COMPUTIRS 

DISCOUNT $548 
NICID 
'ROM 

66 DATA 6 0 , 1 8 , 1 8 , 2 8 , 1 8 , 1 8 , 6 0 , 9 , 9 
67 DATA 2 8 , 3 4 , 3 2 , 3 2 , 32 , 3 4 , 2 8 , 9 , 9  
6 8  DATA 6 9 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 6 9 , 9 , 9  
6 9  DATA 6 2 , 3 2 , 3 2 , 6 0 , 3 2 , 3 2 , 62 , 0 , 9  
7 9  DATA 6 2 , 3 2 , 3 2 , 6 9 , 3 2 , 3 2 , 3 2 , 9 , 9  
7 1  DATA 3 9 , 3 2 , 3 2 , 3 8 , 3 4 , 3 4 , 2 8 , 9 , 0  
7 2  DATA 34 , 3 4 , 3 4 , 6 2 , 3 4 , 3 4 , 3 4 , 9 , 9 
73 DATA 2 8 , 8 , 8 , 8 , 8 , 8 , 2 8 , 9 , 9  
7 4  DATA 2 , 2 , 2 , 2 , 2 , 3 4 , 2 8 , 0 , 9  
7 5  DATA 3 4 , 3 6 , 4 9 , 4 8 , 4 0 , 3 6 , 3 4 , 9 , 9  
7 6  DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 6 2 , 9 , 9  
77 DATA 3 4 , 5 4 , 4 2 , 3 4 , 3 4 , 3 4 , 3 4 , 0 , 9  
7 8  DATA 3 4 , 5 0 , 4 2 , 3 8 , 3 4 , 3 4 , 3 4 , 0 , 9  
7 9  DATA 2 8 , 3 4 , 3 4 , 3 4 , 3 4 , 3 4 , 2 8 , 9 , 9  
8 9  DATA 6 9 , 3 4 , 3 4 , 6 9 , 3 2 , 3 2 , 3 2 , 9 , 0  
8 1  DATA 2 8 , 3 4 , 3 4 , 3 4 , 4 2 , 3 6 , 26 , 9 , 9  
82 DATA 6 9 , 3 4 , 3 4 , 6 0 , 4 9 , 36 , 3 4 , 9 , 9 
83 DATA 2 8 , 3 4 , 1 6 , 8 , 4 , 3 4 , 2 8 , 9 , 9  
84 DATA 62 , 8 , 8 , 8 , 8 , 8 , 8 , 9 , 9 
85 DATA 3 4 , 3 4 , 3 4 , 3 4 , 3 4 , 3 4 , 2 8 , 9 , 9  
86 DATA 34 . 3 4 , 3 4 , 2 9 , 2 9 , 8 , 8 , 9 , 9  

87 DATA 3 4 , 3 4 , 3 4 , 3 4 , 4 2 , 5 4 , 3 4 , 9 , 9  
8 8  DATA 3 4 , 3 4 , 2 9 , 8 , 2 9 , 3 4 , 3 4 , 9 , 9 
89 DATA 3 4 , 3 4 , 2 9 , 2 9 , 8 , 8 , 8 , 9 , 9 
99 DATA 6 2 , 2 , 4 , 8 , 1 6 , 3 2 , 6 2 , 9 , 0  
91 DATA 9 , 9 , 6 2 , 5 2 , 2 9 , 2 9 , 2 9 , 9 , 9  
92 DATA 1 2 , 1 8 , 3 4 , 6 2 , 3 4 , 3 6 , 2 4 , 9 , 9  
93 DATA 1 6 , 8 , 8 , 1 2 , 2 9 , 3 4 , 3 4 , 9 , 0  
94 DATA 8 , 2 8 , 4 2 , 8 , 8 , 8 , 8 , 9 , 9  
9 5  DATA 8 , 8 , 8 , 8 , 4 2 , 2 8 , 8 , 9 , 0  
96 DATA 8 , 20 , 2 9 , 8 , 9 , 9 , 0 , 9 , 9  
97 DATA 9 , 9 , 2 4 , 4 , 2 8 , 36 , 26 , 9 , 0  
9 8  DATA 3 2 , 3 2 , 4 4 , 5 0 , 3 4 , 3 4 , 6 9 , 9 , 9  
9 9  DATA 9 , 9 , 3 9 , 3 2 , 3 2 , 3 2 , 3 0 , 9 , 9  
1 9 9  DATA 2 , 2 , 26 , 3 8 , 3 4 , 3 4 , 3 0 , 9 , 9  
1 9 1  DATA 9 , 0 , 2 8 , 3 4 , 6 2 , 3 2 , 3 9 , 9 , 9 
1 9 2  DATA 1 2 , 1 8 , 1 6 , 5 6 , 1 6 , 1 6 , 1 6 , 0 , 9  
193 DATA 9 , 9 , 2 , 2 8 , 3 4 , 3 4 , 3 9 , 2 , 2 8 
1 9 4  DATA 3 2 , 3 2 , 4 4 , 5 9 , 3 4 , 3 4 , 3 4 , 9 , 9  
1 0 5  DATA 8 , 9 , 2 4 , 8 , 8 , 8 , 2 8 , 9 , 9 
1 9 6  DATA 2 , 0 , 6 , 2 , 2 , 2 , 2 , 1 8 , 1 2 
1 97 DATA 32 , 3 2 , 3 6 , 4 0 , 4 8 , 4 9 , 3 6 , 9 , 9  
1 9 8  DATA 2 4 , 8 , 8 , 8 , 8 , 8 , 2 8 , 9 , 9 
1 9 9  DATA 0 , 9 , 2 0 , 4 2 , 4 2 , 4 2 , 3 4 , 9 , 0  
1 1 9  DATA 9 , 0 , 4 4 , 1 8 , 1 8 , 1 8 , 1 8 , 0 , 9  
I I I  DATA 0 , 9 , 2 8 , 3 4 , 3 4 , 3 4 , 2 8 , 0 , 9  
1 1 2  DATA 9 , 9 , 4 4 , 5 9 , 3 4 , 34 , 6 9 , 3 2 , 3 2 
1 1 3  DATA 0 , 9 , 2 6 , 3 8 , 3 4 , 3 4 , 3 9 , 2 , 2  
1 1 4  DATA 9 , 0 , 3 8 , 2 4 , 1 6 , 1 6 , 1 6 , 9 , 9  
1 1 5  DATA 9 , 9 , 3 9 , 3 2 , 2 8 , 2 , 6 9 , 9 , 9  
1 1 6  DATA 1 6 , 6 9 , 1 6 , 1 6 , 1 6 , 1 8 , 1 2 , 9 , 9  
117 DATA 0 , 9 , 3 6 , 36 , 3 6 , 3 6 , 2 6 , 9 , 9  
1 1 8  DATA 0 , 9 , 3 4 , 3 4 , 2 9 , 2 9 , 8 , 9 , 9  

1 1 9  DATA 9 , 0 , 3 4 , 4 2 , 4 2 , 4 2 , 2 0 , 9 , 9  
1 2 0  DATA 9 , 9 , 3 4 , 2 9 , 8 , 2 9 , 3 4 , 0 , 9  
1 2 1 DATA 0 , 9 , 34 , 3 4 , 3 4 , 3 8 , 2 6 , 2 , 1 2 
122 DATA 9 , 9 , 6 2 , 4 , 8 , 1 6 , 6 2 , 9 , 9  
123 DhTA 2 4 , 4 , 8 , 2 8 , 9 , 0 , 9 , 0 , 0  
1 2 4  DATA 9 , 9 , 9 , 9 , 9 , 1 6 , 4 9 , 4 9 , 1 6 
125 DATA 9 , 0 , 0 , 9 , 0 , 1 6 , 4 8 , 1 6 , 5 6 
126 DATA 9 , 9 , 9 , 9 , 9 , 4 8 , 8 , 1 6 , 5 6 
1 27 DATA 9 , 9 , 9 , 0 , 9 , 9 , 9 , 0 , 2 55 
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• 3 display formats: 51/64/85 
columns x 24 lines 

.. True lower case characters 
• User-friendly full-screen 

editor 
• Right justification 
• Easy hyphenation 
• Drives any printer 
• Embedded format and 

control codes 
• Runs in 16K, 32K, or 64K 
• Menu-driven disk and 

cassette 110 
• No hardware modifications 

required 

Simply stated, Telewriter is the most powerful 
word processor you can buy for the TRS-80 
Color Computer. The original Telewriter has 
received rave reviews in every major Color 
Computer and TRS-80 magazine, as well as 
enthusiastic praise from thousands of satisfied 
owners. And rightly so. 

The standard Color Computer display of 32 
characters by 16 lines without lower case is 
simply inadequate for serious word processing. 
The checkerboard letters and tiny lines give you 
no feel for how your writing looks or reads. 
Telewriter gives the Color Computer a 5 1  
column b y  24 line screen display with true 
lower case characters. So a Telewriter screen 
looks like a printed p�ge, with a good chunk of 
text on screen at one time. In fact, more on 
screen text than you'd get with Apple II, Atari, 
TI, Vic or TRS-80 Model I I I .  

On top o f  that, the sophisticated Telewriter 
full-screen editor is so simple to use, it makes 
writing fun. With singl.e-Ietter mnemonic 
commands, and menu-driven 1 10 and 
formatting, Telewriter surpasses all others for 
user friendliness and pure power. 

Telewriter's chain printing feature means that 
the si,ze of your text is never limited by the 
amount of memory you have, and Telewriter's 
advanced cassette handler gives you a powerful 
word processor without the major additional 
cost of a disk. 

. . .  one of Ihe besl programs for Ihe Color 
Compuler I have seen . . .  

- Color Computer News, Jan. 1982 

TELEWRITER-64 
But now we've added more power to 
Telewriter. Not just bells and whistles, but 
major features that give you total control over 
your writing. We call this new supercharged 
version Telewriter-64. For two reasons. 

64K COMPATIBLE 

Telewriter-64 runs fully in any Color Computer 
- 16K ,  32K, or 64K, with or without Extended 
Basic, with disk or cassette or both. It 
automatically configures itself to take optimum 
advantage of all available memory. That means 
that when you upgrade your memory, the 
Telewriter-64 text buffer grows accordingly. In 
a 64K cassette based system, for example, you 
get about 40K of memory to store text . So you 
don't need disk or FLEX to put all your 64K 
to work immediately. 

64 COLU M:'I S (A :'II I> 85 ! )  
Besides the original 5 1  column screen, 
Telewriter-64 now gives you 2 additional high­
density displays: 64 x 24 and 85 x 24 ! !  Both 
high density modes provide all the standard 
Telewriter editing capabilities, and you can 
switch instantly to any of the 3 formats with a 
single control key command. 
The 51 x 24 display is clear and crisp on the 
screen.  The two high density modes are more 
crowded and less easily readable, but they are 
perfect for showing you the exact layout of 
your printed page, all on the screen at one 
time. Compare this with cumbersome 
"windows" that show you only fragments at a 
time and don't even allow editing. 

RJ(iHT J USTlf'lCATIO:'ll & 
HVPHE:'IIATION 

One outstanding advantage of the full-width 
screen display is that you can now set the 
screen width to match the width of your 
printed page, so that "what you see is what 
you get . "  This makes exact alignment of 
columns possible and it makes hyphenation 
simple. 
Since short lines are the reason for the large 
spaces often found in stand.ard right justified 
text, and since hyphenation is the most 
effective way to eliminate short lines, 
Telewriter-64 can now promise you some of the 
best looking right justification you can get on 
the Color Computer. 

FEATlJ RES & SPEClf'ICATlO�S:  
Printing and formatting: Drives any printer 
(LPVII/VIII,  DMP-IOO/200, Epson, Okidata, 
Centronics, NEC, C. Itoh, Smith-Corona, 
Terminet, etc). 

Embedded control codes give full dynamic access to 
intelligent printer features like: underlining, 
subscr·ipt, superscript, variable font and type size, dot­
graphics, etc. 

Dynamic (embedded) format controls for: top, 
bottom, and left margins; line length, lines per page, 
line spacing, new page, change page numbering, 
conditional new page, enable/disable just,ification. 

Menu-driven control of these parameters, as well as: 
pause at page bottom, page numbering, baud rate (so 
you can run your printer at top speed), and Epson 
font. "Typewriter" feature sends typed lines directly 
to your printer, and Direct mode sends control codes 
right from the keyboard. Special Epson driver 
simplifies use with MX-80. 

Supports single and multi-line headers and automatic 
centering. Print or save all or any section of the text 
buffer. Chain print any number of files from cassette 
or disk. 

File and 110 Features: ASCII format files -
create and edit BASIC, Assembly, Pascal, and C 
programs, Smart Terminal files (for uploading or 
downloading), even text files from other word 
processors. Compatible with spelling checkers (like 
Spell 'n Fix). 

Cassette verify command for sure saves. Cassette auto­
retry means you type a load command only once no 
matter where you are in the tape. 

Read in, save, partial save, and append files with disk 
and/or cassette.  For disk: print directory with free 
space to screen or printer, kill and rename files, set 
default drive. Easily customized to the number of 
drives in the system. 

Editing features: Fast, full-screen editor with 
wordwrap, block copy, block move, block delete, line 
delete, global search and replace (or delete), wild card 
search, fast auto-repeat cursor, fast scrolling, cursor 
up, down, right, left, begin line, end line, top of text, 
bottom of text; page forward, page backward, align 
text, tabs, choice of buff or green background, 
complete error protection, line counter, word counter, 
space left, current file name, default drive in effect , 
set line length on screen. 

Insert or delete text anywhere on the screen wit hout 
changing "modes." This fast "free-form" editor 
provides maximum ease of use. Everything you do 
appears immediately on the screen in front of you. 
Commands require only a single key or a single key 
plus CLEAR. 

. . .  truly a stale of the arl word processor . . .  
oUlslanding in every respeci. 

- The RAINBOW, Jan. 1982 

P ROf'ESSIO:'ll AI. 
WORD PROCESSIN(� 

You can no longer afford to be without the 
power and efficiency word processing brings to 
everything you write. The TRS-80 Color 
Computer is the lowest priced micro with the 
capability for serious word processing. And 
only Telewriter-64 fully unleashes that 
capability. 
Telewriter-64 costs $49.95 on cassette, $59.95 
on disk, and comes complete with over 70 
pages of well-written documentation. (The step­
by-step tutorial will have your writing with 
Telewriter-64 in a matter of minutes.) 
To order, send check or money order to: 

Cognitec 
704 N. Nob St. 
Del Mar, CA 92014 � 121 

Or check your local software store. If  you have 
questions, or would like to order by Visa or 
Mastercard, call us at (6 19) 755 - .1 258 
(weekdays, 8AM-4PM PST). Dealer inquiries 
invited . 
(Add 12 ror shipping. Calirornians add 6% Slate ta •. Allow 2 
weeks for personal checks. Send self-addressed stamped 
cnyclope for Telewritcr reviews from eCN. RAINBOW, 
SO-Micro. 80-U .S. Tclcwrilcr owners: send SASE or call for 
information on upgrading to Tclcwritcr-64. Tclcwritcr· 
compatible s'pclling checker (SpelJ 'n Fix) and Smart Terminal 
program (Colorcom/E) also available. Call or write [or more 
informalion.) 

Apple II  is a trademark of Apple Computer, Inc.; Alari is a 
trademark of Alari. Inc.; TRS-80 is  a trademark of Tandy 
Corp: MX-80 is a t rademark of Epson America. Inc. 



characters that go below the line. 
The line numbers for the data state­

ments are the ASCII codes for the re­
spective characters. This isn't necessary, 
just convenient. For example, the 
ASCII code for K is 75. Line 75 con­
tains the data used to form K. If you 
want to change any of the characters, 
it's easy to find the statement that must 
be changed. 

If you make any mistakes keying in 
the data, an "error in data" message 
prints when you run the program. After 
a good run, the program will instruct 
you to save the data with a CSA VEM 
instruction . The saved data is called 
TEXT. When you want to use it, you 
can just load it directly from tape to 
memory with a CLOADM instruction. 
The data is not a machine-language 
program, but it looks like one to the 
computer. 

You should also save the entire 
POATA program with a CSAVE in­
struction. You'll want to use POA T A if 
you ever create any of your own special 
characters, and it gives you a back-up if 
anything happens to the text data tape. 

The CSA VEM instruction has a big 
advantage over the regular CSA VE. 
You do not have to run the program to 
generate the table of data, and by add-

in an offset to the CLOAOM instruc­
tion, you can move the data to any con­
venient part of memory. I'll explain 
more about this later. 

Two-Color Graphics 

Listing 1 ,  which put an A in 
PRINT@ location 0, used the two-

"This is the highest­

resolution mode 

and produces characters 

identical to those 

normally seen 

on the text screen, " 

color mode PMOOE 4. This is the 
highest-resolution mode and produces 
characters identical to those normally 
seen on the text screen. Program Listing 
3 is a demonstration program that 
displays the full character set. 

You can save the subroutine at line 
55000 for future use in any program re­
quiring text on a PMOOE 4 screen. In 
the main program, the variable TEXT$ 

is set equal to the string to be printed 
and LOC is set to the PRINT@ loca­
tion of the first character in the string.  
The Color Computer manuals have fig­
ures showing the PRINT@ locations. 

Program Explanation 

Line 55010 PEEKs into scratchpad 
memory to find where the TEXT data 
starts. Locations 1 57 and 158 contain 
the jump location for the EXEC com­
mand; the CLOADM command puts 
the correct address in these locations. 
Line 55020 sets constants. S5 is the first 
location used in PRINT@ location O. 
C5 is the number of characters per line. 
05 is the number of memory locations 
to skip to get from the end of one line of 
text to the beginning of the next. 

Line 55030 starts a FOR . . .  NEXT 
loop to look at each character in 
TEXT$. Line 55040 calculates the first 
graphics screen memory location used 
by the next character. Line 55050 sets 
A$ equal to the next character in 
TEXT$. 

Line 55060 starts a FOR . . . NEXT 
loop to POKE the nine data values into 
screen memory. Line 55070 PEEKs into 
the stored data to get the next value for 
character A$. Line 55080 calculates the 
POKE location for the value just 

ENfl ICOTT SOfTW�RE 
AN 'N IVE RSA RY S PEC 'I A L !  
We are 1 yelr old this month and to celebrlte. we are giving you 

1 5% O F F  EV ERY ITEM W E  SELL!  
(Good Until July 1 0, 1983) J OYSTI CKS COGNITEC 

TELEWRITER ·64 (For 1 6, 32, or 64K) 

DATA SOFT 
* ZAXXON lhe offiCIal one! 

SPECTRAL ASSOCIATES 
* COMPUVOICE Speech generation program 

SPACE RACE Excellenl Omega Race 

COM PUTERWARE 
MEGAPEDE Most challenging version yet. 
SHARK TREASURE Oon'l get eaten 
DOODLE BUG Like Ladybug 

TOM MIX 
TRAP FALL Avoid pits and galors 
TAPE DUPE New version. Copies all lapes! 
* DONKEY KING 4 lull screens 

SHAFT New arcade game 
'JUNGLE Adventure! 

PRICKL Y·PEAR 

* FLIGHT Realistic llighl simulalor 

GLAXXONS 
COSMIC CLONES 

MARK DATA 

ANTECO 
' HOUSEHOLD EXPENSE MANAGER 
'STOCK ANALYZER AND TREND 

� $42.45 

$33.95 

$29.70 
$1 8.65 

$1 8.65 
$1 8.65 
$21 .20 

$23.75 
$1 8.65 
$22.90 

$21.20 
$1 6.95 
$1 6.95 

� $21.20 

� $21 ,20 

,Sl.8.M' $ 1 6.95 
..sa4-:IW $1 8.65 

PETROCCI FREELANCE ASSOCIATES 
* INSPECTOR CLU ESEAU � $1 6.95 
* STAGECOACH Advenlure � $1 6.95 

ARIZIN 
COLOR KIT Software developmenl 1001. 

COLOR SOFT 

$25.45 

MATH DERBY F un while learning. � $1 1.85 

AND MANY MORE! CALL OR WRITE FOR FREE CATALOG 
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"o;;,,,,,, ,,,,n & CLUB INQUIR'IES I NVITED 

ONLY TWO FOR 

� � 
$1 6.95 $32.25 

.... pro.lded Ihe b.sl 1 .. 1 01 all Ihe 

Joysllcks lesled . ... (1) 'rugged unit al JOYSTICK 10 be Imoolh Ind respon· 

In allordable price." 80 micro, .I.e." . Ihe RAINBOW, OClober 1982 

March 7983 

*
ReQu,res 16K Ext .  BaSic Minimum. * Requires 32K Ext .  BaSIC Minimum. 

Others 16K Sid. Basic MI nimum. 

WE PAY S H I P P I N G !  
Olher companle. a.k you 10 pay $1. $2, 53, or more lor shipping . 

We n ••• r do 10 U.S.A., Clnada, Mexico. 
Add $2.00 lor C.O,D. (U.S.A. only). Allow 2 we.ks 'or check. 10 clear. 

SHIPPING·ALL OTHER COUNTRIES: Add $2.00 lor each sollware Item. 
Add 53.00 lor .ach Joystick. Items wtll 'be .hlpped air mall. 

ALL PAYMENTS MUST B E  I N  U,S. FUNDS, 

EN DICOTT SOFTWAR E  
P.o. Box 12543. Huntsville. A L  35802 

(205) 881 ·0506 
PHONE OPEN 7 DAYS A WEEK! 

.... 283 



ASen 
Character Code Substitution 

[ 91 n 
\ 92 e 
) 93 A 
II 94 t 

95 + 

96 o (degrees) 

123 1 (exponent) 

124 o (subscript) 

125 I (subscript) 
"- 126 1 (subscript) 

127 _ (underline) 

Table 1. Substitutions/or ASC/l Characters 

l 

T H E  C H A R A C T E R  S E T  

I N  P M O D E  4 I S ·  

l II �� $: X 3- I ( ) :t. + , - / fa 1 2 3 4 � e. (' 
9 S · J '  � , ? 4) A B C D E F G H  I .J K L t1 N O  

P Q R S T U V W X Y Z w 9 A t � · a b c d . f d  

h i  j k  I tt'l Yl o P Q r s: t. u v w x y z l' o)  l 2 ":'  
T O  E N D , H I T  A N Y  K E 'I . 

Fig. 2. Character Set in PMODE 4 

1 CLEAR 2 0 0 , 1 5 5 1 9 : PCLEAR 4 
10 ' 
20 ' DEMONSTRATION OF TEXT ON 
3 0  ' PMODE 4 GRAPH ICS SCREEN 
40 ' 
59 ' START OF MAIN PROGRAM 
69 PMODE 4 , 1 : PCLS : SCREEN 1 , 0  
7 0  L I NE ( 1 2 , 1 2 ) - ( 2 4 3 , 1 7 9 ) , P SET , B  
8 0  C I RCLE ( 1 2 , 12 )  , 1 2 , , 1 , 9 , . 2 5 
99 C I RCLE ( 2 43 , 1 2 )  , 1 2 , , 1 , . 2 5 , . 5 
1 9 9  C I RCLE ( 24 3 , 17 9 ) , 1 2 , , 1 , . 5 , . 7 5  
1 1 0  CIRCLE ( 1 2 , 1 7 9 ) , 1 2 ,  , 1 , . 7 5 , 1  
1 2 0  TEXT $= " TH E  CHARACTER SET" 
1 3 0  LOC= 7 1  
1 4 9  GOSUB 5 5 0 0 0  
1 5 9  TEX T $ = " I N  PMODE 4 I S : " 
1 6 9  LOCz 1 0 5  
1 7 0  GOSUB 5 5 0 9 9  
1 8 0 FOR 1 = 0  TO 3 
1 9 9  L=196+3 2 * I  
2 0 0  FOR J = 0  TO 2 3  
210 TEXT $ =CHR $ ( 3 2 +J+2 4 * I )  
2 2 0  LOC=L+J 
2 3 0  GOSUB 5 5 0 9 9  
2 4 9  NEXT J , I  
250 TEXT $z"TO END , HIT ANY K EY . " 
2 6 0  LOC=3 99 
2 7 0  GOSUB 5 5 0 0 0  
2 8 9  A$= INKEY $ : I F A$ = " "  THEN 2 8 0  
2 9 0  END 
5 5 0 0 0  ' 
5 5 9 9 1  ' SU B  TO PRINT TEXT ON 
5 5 0 0 2  ' PMODE 4 GRAPHICS SCREEN 
5 5 0 0 3  ' BY R . F . M ILLER , J R. 
5 5 0 0 4  ' 
5 5 9 1 9  M 5 = 2 5 6 * PEEK ( 1 57 ) +PEEK ( 15 8 )  
5 5 9 2 9  S 5 = ! 6 9 0 : C 5 = 3 2 : D 5=3 5 2  
5 5 9 3 9  FOR J 5 = 9  TO LEN ( TEXT $ ) -l 

,d 

5 5 9 4 9  R5=S5 +LOC+J5+INT « LOC+J 5 ) /C5 ) *D5 
5 5 0 5 9  A5 $ =MI D $ ( TEXT $ , J5+1 , 1 ) 
5 5 9 6 9  FOR 1 5 = 9  TO 8 
5 5 9 7 9  V5=PEEK (M5+ 9 * ( ASC ( A5 $ ) - 3 2 ) +I 5 )  
5 5 9 8 9  POKE R5+C 5 * I 5 ,V5 
55990 NEXT I 5 , J 5  
551 9 0  RETURN 

Program Listing 3 

I 

POOR MAN'S 
FLOPPY 

HIGH SPEED CASSETTE SYSTEM 
Now for the TRS-80 Color Computer 
The JPC PRODUCTS High Speed Cassette System, in operation 
for aver 4 years, is nCNII available tor all versions at the Radio 
Shack� Color Computer. 
• TC-8C - Plugs directly into the expansion port ot your 

TRS-80 Color Computer. It is tully compatible with all 
versions ot the Color Computer from the standard 4K to 
the Extended 32K. 

• fAST - "TWice the speed of the Color Computer System. 
• RELIABLE - Less than one error in a million bits. 
• SUPPORTS T\XIO DKIVES - Software selectable. 
• AlL FILE TYPES - BASIC. machine language, data. 
• MOTOR CONTROL - Two on-board relays. 
• EPROM OPERATING SYSTEM 
• �RE EPROM SOCKET - 27 I 6 or 2732 compatible. 
• OPTIONAL JBUG MONITOR - EPROM or Cassette 

• 6809 Assembler • Memory modify and list 
• 6809 Dis-assembler • Break point traps 

• ASSEMBLED and TESTED 
TC-8C . . . . . . . . . . .  S 1 29.95 JBUG (EPROM) . . . . S34.95 

JBUG (Cassette) . . . .  S29.95 
TERMS: 
Cash. Master Card or Visa 
Shipping & Handling S3.SOIUSI 
15.SO ICanadal 1 1 5.00 

IForeignI Technical 
Inquiries: f'hone 
5:00 • 6:00 PM MST 

A B C D E F G H  I _' K L M N O P  
. b c: d _ -f' .., h  i _; k 1 .."  ..... o p  

5 5 9 0 0  
5 5 9 9 1  
5 5 9 9 2  
5 5 9 9 3  
5 5 9 0 4  
5 5 9 1 9  
5 5 9 2 9  
5 5 9 3 9 
5 5 0 4 9  
5 5 9 5 0  
5 5 9 6 9  
5507 9 
5 5 9 8 9  
5 5 0 9 9 
5 5 1 9 9  
5 5 1 1 9  
5 5 1 2 9  
55 1 3 9  
5 5 1 4 9  
5 5 1 5 9  
5 5 1 6 9  
5517 9 
5 5 1 8 9  
5 5 1 9 9  

A B C D E F G H I J K L M N O P  
a b c d e f 9 h i j k l m n o p  

Figure 3 

, 
' PTEXT . 2  
' 2-COLOR TEXT SUBROUTINE 
' BY R . F . MI LLER , J R. , 

M5=2 5 6 * PEEK ( 1 5 7 ) +PEEK ( 1 5 8 )  
IF PEEK ( 1 82 ) = 4 THEN X 5 = 8  ELSE X5=16 
C5c256/X 5 : D 5=11 *C5 
IF PEEK ( 1 8 2 ) =9 THEN Y 5 = I NT ( Y/ 2 )  ELSE 
Q5=INT ( X/X5) 
P52153 6+Q5+C 5 * Y 5  
N5-LEN ( TEX T $ ) -1 
FOR J5=9 TO N5 
R5cP5+J5+INT « J5+Q5 ) /C 5 ) *D5 
A5$=MID$ ( TEXT $ , J5+1 , 1 ) 
A5 =ASC (A5 $ )  
I F  A5= 1 27 THEN F 5 = 8  E L S E  F 5 = 9  
L5=M5+9* ( A5-3 2 )  
FOR I5=F5 TO 8 
V5=PEEK ( L5 + I 5 )  
I F  PEEK ( 17 8 ) =9 THEN V5=25 5-V5 
POKE R5+C5 * I 5 ,V5 
NEXT I 5 , J 5 
RETURN 

Program Listing 4 

Y5=Y 

I 
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PEEKed and POKEs V5 into that loca­
tion. The loop will do this for each of 
the nine values. Line 55090 ends both 
FOR . . .  NEXT loops and line 55 100 
returns to the main program. 

To run this program first load the 
tape of TEXT data made earlier. Type 
CLEAR 200, 1 5519 and press enter. 
Then enter CLOADM"TEXT" ,5520. 
Key in Program Listing 3 and run it. If 
all goes well your screen will look like 
Fig. 2. 

You may want to use the two other 
two-color graphics modes: PMODE 2 
and O. It is often more convenient to use 
X, Y coordinates instead of PRINT@ 
locations to place characters on the 
screen. Program Listing 4 is a sub-

"The generalized sub­

routine is longer and 

slower than the 

PMODE 4 routine. " 

To speed it up 

remove any unnecessary 

statements and paste more 

statements on each line. " 

routine that provides the flexibility. 
Line 55020 PEEKs location 1 82 to see 

which PMODE is being used and sets 
constants accordingly. Lines 55040-
55060 use X and Y, which must be set 
in the main program, to calculate the 
first graphics screen location of the 
first characters of TEXT$. Line 55120 
prevents erasing a character as it is being 
underlined. 

Line 55 1 60  PEEKs location 1 78 to see 
if the background and foreground col­
ors have been reversed by a Color state­
ment and reverses the character colors if 
they have. 

The generalized subroutine is longer 
and slower than the PMODE 4 routine. 
To speed it up remove any unnecessary 
statements and pack more statements 
on each line. For example, if you don 't 
plan to underline, remove line 55120. 
Remove line 55160 if you're not using 
Color statements. Use a POKE 65495,0 
statement to speed up Basic by 30-35 
percent, but remember to POKE 
65494,0 before you use your cassette or 
printer. 

Figure 3 shows the appearance of the 
characters in PMODE 2 (top) and 
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PMODE 0 (bottom). On a 1 2-inch TV 
screen the PMODE 2 letters are slightly 
more than 114 -inch high while the 
PMODE 0 letters are about 9/ 16-inch 
high. 

Four-Color Graphics 

A demonstration program and a sub­
routine to put text on the four-color 
screens is shown in Program Listing 5. 
Load the TEXT data as before, type in 
the program, run it, and respond to the 
input queries. As you experiment with 
different color combinations, you'll 
find that some are very pleasing while 
others make the characters almost im­
possible to read. Pick your own favorite 
combinations-mine is magenta on 
buff. 

Statements 1 -6 must be included in 
the main program whenever you use 
this subroutine to protect memory and 
read the data into array T5 before the 

1 CLEAR 2 0 0 , 1 55 1 9 : PCLEAR 4 
3 DIM T5 ( 1 5 , 1 )  

subroutine i s  entered. Statement 55040 
PEEKs scratch pad memory to deter­
mine the foreground color (the color of 
the characters). They will be red in color 
set 0 and orange in color set 1 unless you 
change them by using a Color state­
ment. The actual values found in loca­
tion 178 will be 0-3 , where 0 is the low­
est-numbered color in the set (green in 
0, buff in 1), 1 the next lowest (yellow or 
cyan), and so on. 

Machine Language 

The Basic subroutines are fast 
enough for labeling graphs and even for 
word-processing programs if you're 
not an 80-words-per-minute typist. 
However, they are painfully slow if you 
want to include them in a fast-action 
game. Program Listings 6a and 6b are 
Basic programs that POKE machine­
language versions of PTEXT.2 and 
PTEXT.4 into memory. 

4 FOR 1=0 TO 1 5 : READ T5 ( I , 0 )  , T5 ( I , 1 ) : NEXT 
5 DATA 0 , 2 5 5 , 1 , 2 5 2 , 4 , 2 43 , 5 , 2 4 0 , 1 6 , 2 0 7 , 1 7 , 2 0 4 , 2 0 , 1 9 5 , 2 1 , 1 9 2  

6 DATA 6 4 , 6 3 , 6 5 , 6 0 , 6 8 , 5 1 , 6 9 , 4 8 , 80 , 1 5 , 81 , 1 2 , 8 4 , 3 , 85 , 0  

1 0  ' 
20 ' DEMONSTRATION OF TEXT ON 
30 ' 4-COLOR GRAPH I C S  SCREENS 
40 ' 
50 CLS : POKE 6 5 4 95 , 0  ' S PEED-UP 
60 PRINT" FOL LOW INPUT INSTRUCTIONS . "  
7 0  PRINT"WHEN D I S PLAY I S  COMPLE TE , "  
80 PRINT " H IT • TO END OR ANY OTHER" 
90 PRINT " K EY TO ENTER NEW INSTRUCTIONS . "  
1 0 0  PRINT 
l I B  INPUT" PMODE ( l  OR 3 ) " ; M 
1 2 B  INPUT" COLOR SET ( B  OR l ) " ; S  
1 3 B  INPUT" BACKGROUND COLOR ( l  TO 4 ) " ; B  
1 4 B INPUT" FOREGROUND COLOR ( l  TO 4 ) " ; F 
1 5 B  I NPUT "X , Y " ; X , Y  
1 6 B  INPUT" TEXT TO B E  PRINTED " ; TEXT$ 
1 7 B  PMODE M , l : COLOR F , B : PCLS : SCREEN 1 , S  
1 8 0 GOSUB 5 5 B B 0  
1 9 B  A$=INKEY$ : I F A$ = " "  THEN 1 9B 
2 B B  IF A $= " ' "  THEN POKE 6 5 4 9 4 , B : END 
2 1 B  CLS : GOTO 1 B B  
5 5 B B B  ' 
5 5 B B l  ' PTEXT . 4  
5 5 B B 2  ' 4-COLOR TEXT SUBROU TINE 
5 5 B B 3  ' BY R . F . MI LLER , J R. 
5 5 B B 4  ' 
5 5 B 1 0  M5=2 5 6 * PEEK ( 1 5 7 ) +PEEK ( 1 5 8 )  
5 5 0 2 B  X 5 =1 6 : C 5 = 3 2 : D 5 =3 5 2 : K5=16 
5 5 B 3 0  I F  PEEK ( 1 82 ) = 1 THEN Y5= INT ( Y/ 2 )  ELSE Y 5 �Y 
5 5 B 4 B  H 5 =PEEK ( 17 8 ) 
5 5 B 5 B  Q5=�* INT ( X/ X 5 )  
5 5 B 6 B  P5=1 5 3 6 +Q5+C5 * Y 5  
5 5 0 7 0  N5 =LEN ( TEXT $ ) -1 
5 5 B 8 B  FOR J 5 = B  TO N5 
5 5 B 9 B  R5�P5+2*J5+INT « 2 *J 5 +Q5 ) /C5 ) *D 5 
5 5 1 B B  A5 $�M I D $ ( TEXT $ , J5+1 , 1 )  
5 5 1 1 B  A5 =ASC ( A5 $ )  
5 5 1 2 B  I F  A5=127 THEN F 5 = 8  ELSE F 5 = B  
5 5 1 3 0  L5=M5+9* ( A5-3 2 )  
5 5 1 4 0  FOR I 5 =F5 TO 8 
5 5 1 5 B  V5=PEEK ( L5+I 5 )  
5 5 1 6 B  U 5 =INT ( V5/K5) 
5 5 1 7 B  W5=V5-K 5 * U 5  
5 5 1 8 B  Z 5 =R5+C 5 * I 5  
5 5 1 9 0  POKE Z 5 , H 5*T5 ( U5 , B )  O R  ( PE EK ( Z 5 )  AND T5 ( U5 , 1 »  

5 5 2 B B  POKE Z 5+ 1 , H 5*T5 ( W5 , B )  O R  ( PE EK ( Z 5 + 1 )  AND T5 ( W5 , 1 »  
5 5 21 B  NEXT I 5 , J5 
5 5 2 2 B  RETURN 

Program Listing 5 



After the checksum indicates you 
have a good run, CSA VE the Basic 
loader program in case of disaster and 
immediately load the TEXT data start­
ing in the next available byte following 
the machine-language program . For 
PTEXT.2M, use CLOADM"TEXT", 
217;  for PTEXT.4M the offset is  262. 
Now save the machine-language pro­
gram and data together. The instruc­
tions are CSA VEM " PTEXT .2M,  
1 0000, 1 1 080, 1 02 1 7  or CSA VEM 
"PTEXT.4M " ,  1 0000, 1 1 1 25 , 10262 . 
You can then load the program and 
data with one instruction whenever they 
are used. For a 1 6K machine the max­
imum offset in the CLOADM instruc­
tion win be 5303 for PTEXT .2M or 
5258 for PTEXT.4M. 

To use the machine-language pro­
grams, your main program must: 
• Clear adequate memory, limiting Ba­
sic to 17  bytes below the starting address 
of the machine-language program. 
• Use a DEFUSR statement to define 
the entry address for the machine-lan­
guage program . 
• POKE the X screen location 16 bytes 
below the entry address and the Y loca­
tion 1 5  bytes below. 
• Pass the string to the machine-lan­
guage program with the USR function. 

As an example, let's assume you are 
going to load PTEXT.2M with the 
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Figure 4 
2 0 0 0 0  

maximum offset o f  5303. To load, you 
will use: 
CLEAR 200, 1 5286 

CLOADM"PTEXT.2M" ,5303 

If you want more string space, increase 
the 200 value in the Clear statement. 
Your Basic program will contain the 
statements: 

1 PMODE 0 , 1 : PCLEARl : CL EAR2 0 0 , 9 9 B3 : C= 0  
2 ' 
3 ' BAS IC LOADER FOR PTEXT . 2M 
4 ' BY R . F . MILLER , J R. 
5 ' 
B CLS 
10 FOR 1=0 TO 2 1 6 : READ D : POKE 1 0 0 0 0 +I , D : C =C+D : NEXT I 
12 PRINT-CHECKSUM =-C 
1 4  PRINT- CHECKSUM SHOULD = 23 B5 2 -
1 6  PRINT " I F  I T  DOES , CSAVEM THE PTEXT . 2M­
IB PRINT-MACHINE LANGUAGE PROGRAM" 
20 PRINT-START ING AT 1 0 0 0 0  AND ENDING" 
2 2  PRINT"AT 1 0 21 6 . -
2 4  PRINT"ALSO SAVE THIS PROGRAM " 
26 PRINT -AS BACKU P . -
3 0  END 
40 DATA &H 3 3 , 1 40 , 2 53 , & H Bl , 0 , & H26 , 1 , &H 3 9 , & HAF , 9 4 , & H 6 4 , & H 5 0  
5 0  DATA & H 6 4 , & H 5 0 , & H 6 4 , & H 5 0 , &H7 D , 0 , l B 2 , &H26 , 2 , & H 6 4 , & H5 1  
6 0  DATA & H B6 , 0 , l B2 , & H B l , 4 , & H26 , 6 , & H B 6 , 3 2 , & HA7 , 9 3 , & H 2 0 , 6  
7 0  DATA & H B6 , 1 6 , & HA7 , 9 3 , & H6 4 , & H 5 0 , & HE6 , & H 5 1 , & H 3D , & HIC , 2 5 4  
B 0  DATA &HEB , & H 5 0 , & H B 9 , 0 , & HC3 , 6 , 0 , & HED , 9 1 , & H 6 F , 9 0 
90 DATA &HEC , & H 5 E , & H C3 , 0 , 2 , & HED , B 4 , &H EC , &HDB , 2 44 
9 5  DATA &HED , & H 5 4 , &HA6 , & HDB , 2 5 4 , & HAl , 9 0 , & H26 , 1  
1 0 0  DATA &H3 9 , &H4F , & HE6 , & H 5 0 , &HEB , & H 5 A , & H B 9 , 0 , &H 1 0  
1 1 0  DATA & H B3 , 0 , 0 , & H27 , 3 7 , & HE7 , & H 5 9 , & H B 6 , 2 5 5 , & HA0 , 93 
120 DATA & H BB , 1 , & HA4 , & H 5 9 , & HAl , & H 5 9 , & H 2 6 , 2 3 , & HB6 , 0 , l B2 
1 3 0  DATA & H B l , 4 , &H26 , 9 , & HEC , 9 1 , &HC3 , 1 , 9 6 , & HED , 9 1 , & H 2 0 , 7  
1 4 0  DATA & HE C , 9 1 , & HC3 , 0 , 1 76 , & HED , 91 , & HEC , 9 1 , & H E B , &H5A 
150 DATA & H B 9 , 0 , & HED , B 2 , & H6 F , B7 , & HA6 , & HDB , 2 4 4 , & H B l , 1 2 7  
1 6 0  DATA & H 2 6 , 4 , & H B6 , B , & HA7 , B 7 , &H B6 , B , & HA7 , B B  
1 7 0  DATA &HE6 , & HDB , 2 4 4 , & H C0 , 3 2 , & H B6 , 9 , & H3D 
17 5 DATA &HE B , & H 5 7 , & HB9 , 0 , & HF 3 , 0 , 1 5 7 , & H IF , 2  
I B 0  DATA &HE C , B 4 , & H C3 , 0 , 1 , & HED , B4 , & HA6 , B7 , & HE6 , 9 3 
1 9 0  DATA & H3D , &HE3 , B 2 , & HI F , 1 , &H4F , &HBl , 0 , 17 B , & H26 , 6  
2 0 0  DATA & H B 6 , 2 5 5 , & HA0 , & HA0 , & H 2 0 , 2 , & HA6 , &HA0 , & HA7 , 1 3 2  
2 1 0  DATA & HA6 , B7 , & HAl , B B , & H27 , 4 , & H 6 C , B7 , & H 2 0 , 2 2 1  
2 2 0  DATA &H6C , &H5A, & H 1 6 , 2 55 , 1 0 9  

Program Listing 6a 

Program Listing 6b 

1 PMODE0 , 1 : PCLEARl : CLEAR 2 0 0 , 9 9 B3 : C=0 
2 ' 
3 ' BAS IC LOADER FOR PTEX T . 4M 
4 ' BY R . F . M ILI,ER , J R .  
5 ' 
B CLS 
10 FOR 1 = 0  TO 2 6 1 : READ D : POKE 1 0 0 0 0+I , D : C=C+D : NEXT I 
12 PRINT " CHECKSUM = - C  
14 PRINT - CHECKSUM SHOULD = 29727 -
16 PRINT " I F  IT DOES , CSAVEM THE PTEXT . 4M -

Listing continued 
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Listing continued 
1 8  PRINT"MACHINE LANGUAGE PROGRAM " 
20 PRINT" STARTING AT 1 0 0 0 0  AND END I NG "  
2 2  PRINT"AT 1 0 26 1 . "  
2 4  PRI NT"ALSO SAVE TH I S  PROGRAM " 
26 PRINT"AS BACKUP . "  
3 0  END 
40 DATA &H33 , 1 40 , 2 5 3 , & H 8 1 , 0 , &H26 , 1 , &H 3 9 , & HAF , 9 4 , & H 6 4 , & H 5 0  
5 0  DATA &H 6 4 , & H5 � , & H 6 4 , & H 5 0 , & H6 4 , &H 5 0 , & H 8 6 , 1 , & HB1 , 0 , 1 8 2  
6 0  DATA &H26 , 2 , & H6 4 , & H 5 1 , & H 6 8 , & H 5 0 , & HE6 , & H 5 1 , & H86 , 3 2 , & H3D 
70 DATA & H EB , & H5 0 , & H 8 9 , 0 , & HC3 , 6 , 0 , &HE D , &H5C , & H 6 F , & H 5 B  
8 0  DATA &HEC , & H 5 E , &HC3 , 0 , 2 , & HE D , & H 5 6 , &HEC , & HD8 , 2 46 
90 DATA &HED , & H 5 6 , & HA6 , & HD8 , 2 5 4 , & HA1 , & H 5 B , &H26 , 1 , & H3 9 
1 0 0  DATA &H4F , & HE6 , & H50 , & H E B , & H 5 B , & H 8 9 , 0 , & H E B , &H5B 
110 DATA & H 8 9 , 0 , & H 1 0 , & H83 , 0 , 0 , & H27 , 1 5 , & HE7 , &H5A 
1 2 0  DATA &HC4 , &HE0 , & HE1 , &H5A , &H26 , 7 , & HEC , & H 5 C , &HC3 , 1 , 9 6  
1 3 0  DATA &HED , & H 5C , &HEC , & H5C , & HEB , & H 5 B , &H8 9 , 0 , &HEB , & H 5 B  
1 4 0  DATA & H 8 9 , 0 , &HED , & H 5 4 , & H 6 F , & H 5 8 , & HA6 , & H D8 , 2 4 6  
1 5 0  DATA & H 8 1 , 1 27 , &H26 , 4 , & H86 , 8 , & HA7 , &H 5 8 , & H 8 6 , 8  
1 6 0  DATA &HA7 , & H 5 9 , & HE6 , &HD 8 , 2 4 6 , & HC0 , 3 2 , & H86 , 9 , &H3D 
170 DATA &HEB , &H 5 8 , & H 8 9 , 0 , &HF3 , 0 , 1 57 , & H1F , 2 , & HEC , & H56 
1 80 DATA &HC 3 , 0 , 1 , &H ED , & H 5 6 , &HA6 , & H 5 8 , &HC6 , 3 2 , &H 3D 
1 98 DATA &HE3 , & H 5 4 , &H1F , 1 , & H3 4 , & H 4 0 , & H3 3 , & H 8C , 6 6 
2 0 0  DATA &HA6 , & HA4 , & H 8 4 , & HF0 , & H 4 4 , & H 4 4 , &H44 , & H 4 4  
2 1 0  DATA &HE6 , &H C6 , & HE4 , & H 8 4 , &HE7 , & H5F , &HF6 , 0 , 1 7 8  
2 2 0  DATA &H8 B , 16 , &HA6 , & HC6 , & H3D , & HEA , &H5F , & HE7 , & H 8 8  
2 3 0  DATA &HA6 , & HA0 , & H84 , & H 0 F , & HE6 , & HC6 , & HE 4 , & H84 
2 4 0  DATA &HE7 , & H5F , &HF6 , 8 , 1 7 8 , & H 8 B , 16 , & HA6 , & HC6 , & H 3D 
2 5 0  DATA & H EA , &H5F , & H E7 , & H 8 4 , &H35 , & H 4 0 , &H A6 , & H 5 8  
2 6 0  DATA &HA1 , &H 5 9 , & H27 , 4 , & H6 C , & H5 8 , & H 2 0 , 1 82 , & H 6 C , & H 5 B  
2 7 0  DATA & H 1 6 , 2 5 5 , 8 4 , 8 , 2 5 5 , 2 5 2 , 2 4 3 , 2 4 8 , 2 07 , 2 0 4 , 1 9 5 , 1 92 
2 8 0  DATA 6 3 , 6 0 , 5 1 , 4 8 , 1 5 , 1 2 , 3 , 0 , 0 , 1 , 4 , 5 , 16 , 1 7 , 2 8 , 2 1 , 6 4 
290 DATA 6 5 , 6 8 , 6 9 , 8 8 , 8 1 , 8 4 , 8 5 

1 CLEAR 2 0 0 , 1 4 6 4 6 : PCLEAR 4 
2 DIM S ( 7 , 7 )  
3 ' 
4 ' GRAPH ICS DEMON STRATION 
5 ' BY R . F . MI LLER , J R .  
6 ' 
10 PMODE 4 , 1 : PCLS : SCREEN 1 , 0  
28 DEFUSR0=1 4 6 6 3  
3 0  GOSUB 1 0 0 0  
4 0  DATA 8 . 9 3 5 2 E+ 0 4 , 1 . 43 8 8 E+05 
50 READ C1 , C 2 
60 FOR T=4 0 0 0  TO 6 0 0 8  STEP 1 0 0 0  
7 0  FOR x=3 0 TO 2 4 0  
8 0  LAMBDA= 8 . 1 * ( X- 2 0 )  
9 0  E=C1/ « LAMBDAA 5 ) * ( EXP ( C2/ ( T* LAMBDA» -1 » 
1 8 0  Y=172-INT ( 5 0 0 * E+0 . 5 ) 
1 1 0  PSET ( X , Y , l )  
1 2 0  NEXT X , T  
5 8 0  X=0 : Y= 8  
5 1 0  GET ( X , Y ) - ( X+7 , Y+ 7 )  , S , G  
5 2 0  A$=INKEY$ : I F A $ = · ·  THEN PUT ( X , Y ) - ( X +7 , Y+7 ) , S , NOT : GOTO 5 2 0  
5 3 0  PU T ( X , Y ) - ( X +7 , Y +7 ) , S , PSET 
5 3 5  IF A$=CHR $ ( 1 2 )  THEN 535 
540 I F  A$=· ! ·  THEN A$=CHR $ ( 96 )  
5 5 0  I F  A $ = · . "  THEN A$ =CHR $ ( 1 2 3 )  
5 6 0  I F  A$= " % "  THEN A$=CHR $ ( 12 7 ) 
570 IF A$=CH R$ ( 9 )  AND X < 2 4 8  THEN X=X + 8 : GOTO 5 1 8  
58 0 I F  A $ =CHR $ ( 9 ) AND X > = 2 4 8  THEN 6 6 8  
5 9 0  IF A$=CHR $ ( 8 ) AND X > 7  THEN x=X-8 : GOTO 5 1 0  
6 0 0  IF A $ =CH R$ ( 9 4 )  AND Y > 0  THEN Y=Y-l : GOTO 5 1 0  
6 1 8  IF A$=CH R $ ( 1 0 )  AND Y < 1 9 1  THEN Y=Y+l : GOTO 5 1 0  
6 2 8  IF A$=CH R $ ( 9 4 )  O R  ASC ( A $ ) < 3 2  THEN 5 2 8  
6 3 0  POKE 1 4 6 4 7 , X : POKE 1 4 6 4 8 , Y  
6 4 0  B$=USR8 ( A $ )  
6 5 0  IF x < 2 4 8  THEN X=X+8 : GOTO 5 1 0  
6 6 0  IF Y < 1 8 0  THEN Y=Y+1 2 : X=0 : GOTO 5 1 0  
6 7 0  IF Y < 1 9 1  THEN Y=Y+l : X =0 : GOTO 5 1 0  
6 8 0  GOTO 5 2 8  
1 0 8 0  ' SUB TO GENERATE AXES 
1 0 1 0  LINE ( 2 0 , 1 2 ) - ( 2 1 , 17 6 ) , PSET , BF 
1 0 2 0  LINE ( 1 6 , 17 1 ) - ( 24 8 , 17 2 )  , P SET , BF 
1 8 3 8  FOR X=7 0 TO 2 2 0  STEP 5 0  
1 0 4 0 LINE ( X , 1 6 9 ) - ( X+1 , 17 5 ) , P SET , BF 
1 0 5 0  NEXT X 
1 0 6 0  FOR Y=22 TO 1 2 2  STEP 5 0  
107 0 LINE ( 1 7 , Y ) - ( 23 , Y+l ) , PSET , BF 
1 0 8 8  NEXT Y 
1 0 90 RETURN 

Program Listing 7 
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I CLEAR 200,1 5286 

2 DEFUSRO= 15303 

n POKE 1 5287,X:POKE 15288,Y 

n + 1 A$ == USRO(TEXTS) 

Statements n and n + 1 will occur 
after the statements defining X, Y, and 
TEXT$. You can repeat these state­
ments several times with different val­
ues. Program Listing 7 demonstrates 
this, but because I also used the Radio 
Shack Screen-Print Utility, 1 moved 
everything down 640 bytes. 

The Clear statement must limit Basic 
to 17 bytes below the start of the pro­
gram. This space is used for X, Y, and 
temporary storage for variables while 
the program is running. This was a poor 
choice of locations, but these were my 
first machine-language programs. I 

"If you still consider 

the CC a games 

computer only, Fig. 4. 
should change your 

mind. " 

don't have an editor/assembkr so 1 
hand assembled everything. 

Graphics Printers 

I have Radio Shack's Line Printer 
VII and consider it quite satisfactory. 
With this printer, Radio Shack 's 
Screen-Print Utility Program (26-302 1),  
and the subroutines in this article, you 
can print out mixed text and graphics 
directly from the screen. The Screen­
Print Utility is a good value for $4.95 . 
The LP VII manual tells Color Com­
puter owners to get the 8-bit Printer 
Driver (70-2013) to use the graphics fea­
tures. Don't bother because the 8-bit 
driver is included in the Screen-Print 
Utility. 

' 

If you still consider the CC a game 
computer only, Fig. 4 should change 
your mind. I generated the graph first, 
then added the text using PTEXT.2M, 
and printed the screen. Listing 7 is for 
those who want to follow the process. 
Lines 1-20 are initialization, line 30 calls 
the subroutine at line 1000 to draw the 
axes, and lines 40- 120 use Planck's 
formula to calculate the points for each 
of the three curves. 

Lines 500-680 are the most interest­
ing. They cause a blinking cursor to ap-



pear. You can move the cursor around 
the screen with the four arrow keys. 
You can move it over existing text or 

1 PCLEAR 4 
2 ' 
3 ' SEM IGRAPH ICS DEMO 
4 ' 
5 POKE 6 5 4 9 5 , 0  ' SPEED-UP 

graphics without erasing them. If you 
want to erase something, put the cursor 
on it and hit the space bar. 

10 CLS : INPUT" ENTER MODE ( 8 , 1 2 ,  OR 2 4 )  " ; MODE 
" 1 5  PRINT : PRINT " YOU CAN TRY DIFFERENT BACKGROUND 

20 PRINT" COLORS ( 0- 8 ) , BUT TRY Z ERO F I RST" 
25 INPUT " BACKGROUND COLOR ( 0- 8 ) " ; CO 
3 5  PRINT : PRINT " TH I S  TAKES A WHI L E "  
40 GOSUB 5 0 0 0 0  
7 0  X 0 =1 2 8 : Y0=9 6 : R= 2 4 : C= 4 : GOSUB 1 0 0 0  
80 X 0 = 1 2 8 : Y0 = 9 6 : R= 4 8 : C= 5 : GOSUB 1 0 0 0  
9 0  X 0 = 1 2 8 : Y0 = 9 6 : R=7 2 : C=3 : GOSUB 1 0 0 0  
1 0 0  X 0 =6 0 : Y0 = 9 6 : R= 4 0 : C=6 : GOSUB 1 0 0 0  
1 1 0  X 0 =1 96 : Y 0 = 9 6 : R=40 : C= 6 : GOSUB 1 0 0 0  
1 2 0  ' 
1 3 0  T8 $ = " THESE CIRCLES ARE DRAWN " 
1 4 0  L 8 = 4 2 1  
1 5 0  GOSUB 5 5 0 0 0  
1 6 0  T8 $ = " I N  SEMIGRAPH IC S  MODE "  
1 7 0  L 8 = 4 5 3  
1 8 0  GOSUB 5 5 0 0 0  
1 90 T8 $ = STR $ ( MODE) 
2 0 0  L8=473 
210 GOSUB 5 5 0 0 0  
2 2 0  T 8 $ = "TO CHANGE MODE ,  H I T  ANY K EY . "  
23 0 L 8 = 4 82 
2 4 0  GOSUB 5 5 0 0 0  
2 5 0  POKE 6 5 4 94 , 0  
2 6 0  A$ =INK EY $ : IF A$=" " THEN 2 6 0  ELSE 2 
1 0 0 0  ' 
1 0 0 1  ' SUB TO CALCULATE POINTS FOR A CIRCLE 
1 0 0 2  ' 
1 0 1 0  YL=Y0 : YH=Y 0 : RS=R*R 
1 0 2 0  FOR X=X0-R TO X0+R STEP 4 
1 0 3 0  YA= INT ( SQR ( RS- ( X-X 0 ) * ( X-X0 » ) 
1 0 3 5  I F  YA=0 AND YL=Y0-YA THEN 1 0 7 0  
1 0 4 0  I F  Y0-YA>YL THEN A=-l E L S E  A=l 
1 0 5 0  FOR Y=Y0-YA TO YL STEP A :GOSUB 20 0 0 : NEXT 
1 0 6 0  FOR Y=YH TO Y 0 +YA STEP A : GOSUB 2 0 0 0 : NEXT 
1 0 7 0  YL=Y0-YA : YH=Y0+YA 
1 0 8 0  NEXT X 
1 0 90 RETURN 
2 0 0 0  ' 
2 0 0 1  ' SU B  TO SET ( O R  RESET) POINTS 
2 0 0 2  ' 
2 0 1 0  LO=1 5 3 6 + INT ( X/ 8 ) +INT ( MODE*Y/ 2 4 ) * 3 2  
2 0 2 0  I F  INT ( Y/ 1 2 ) =INT « Y+ 6 ) /1 2 )  THEN B1 =12 ELSE B l = 3  
2 0 3 0  I F  INT ( X/ 8 ) =INT « X + 4 ) / 8 )  THEN B2=10 ELSE B2=5 
2040 P 0=NOT ( BI AND 8 2 )  AND PEEK ( LO) 
2050 P 1 = ( 1 6 * ( C-l » OR « Bl AND B2) OR ( PE EK ( LO ) AND 1 4 3 »  
2 0 6 0  I F  C=0 THEN PV=P0 ELSE PV=Pl 
2 0 7 0  POK E  LO , PV 
2 0 8 0  RETURN 
5 0 0 0 0  ' 
5 0 0 0 1  ' SUB TO SET SEM IGRAPHICS MODE 
5 0 0 0 2  ' 
5 0 0 0 4 IF CO=0 THEN V=1 2 8  ELSE V=1 43 +1 6 * ( CO-l) 
5 0 0 0 5  HM=1 5 3 5 + 2 5 6 *MODE 
5 0 0 0 6  FOR 1=1 5 3 6  TO H M : POKE I ,V : NEXT 
5 0 0 1 0  FOR 1=0 TO 6 : READ DT : POKE 6 5 47 8+ I * 2 +DT , 0  
5 0 0 2 0  DATA 1 , 1 , 0 , 0 , 0 , 0 , 0  
5 0 0 3 0  POKE 6 5 47 2 , 0  
5 0 0 4 0  I F  MOD E = 1 2  THEN POKE 6 5 47 4 , 0  ELSE POKE 6 5 47 5 , 0  
5 0 0 5 0  IF MODE=8 THEN POKE 6 5 476 , 0  ELSE POKE 6 5 477 , 0  
5 0 0 6 0  POK� 6 53 1 4 , PE EK ( 6 53 1 4 )  AND 7 
5 0 1 3 0  RETURN 
5 5 0 0 0  ' 
5 5 0 0 1  ' SUB TO PRINT SEMIGRAPHICS TEXT 
5 5 0 0 2  ' 
5 5 0 1 0  FOR J8=� TO LEN ( T 8 $ ) -1 
5 5 0 2 0  Q8=1 5 3 6 +L8+J8 + I NT « L8+J 8 ) / 3 2 ) * 3 2 * ( MODE/2-1 ) 
5 5 0 3 0  FOR 1 8 =0 TO MODE/2-1 
5 5 0 4 0  D8 $=MID $ ( T 8 $ ,J8+1 , 1 )  
5 5 0 5 0  I F  ASC ( D8 $ ) < 6 4  THEN P 8=ASC ( D8 $ ) +6 4  ELSE P8=ASC ( D 8 $ )  
5 5 0 6 0  POKE Q 8 +J 2 * I 8 , P8 
5 5 07 0 NEXT I 8 , J 8  
5 5 0 8 0  RETURN 

Program Listing 8 

Lines 540-560 let you access some of 
the special characters from Table I that 
have no keyboard equivalent. Lines 630 
and 640 access the machine-language 
program to put a character on the 
screen when you press any key except 
one of the arrows. After you have typed 
all your text, line 535 allows you to turn 
off the cursor by pressing the clear key. 
The effect is similar to a full-screen 
editor that lets you move anywhere to 
add, delete, or make changes . You can 
move the cursor to any Y position, but 
it moves only in steps of eight in the X 
direction. If you look back to Fig. 1 and 

"The only advantage 

semigraphics offers 

is it can use all 

eight colors (nine including 

black) on the screen 

at once. " 

remember that one memory location 
controls eight points on the screen, the 
reason for this restriction should be 
clear. 

If you use the Screen-Print Utility, 
you must load and execute it before 
loading TEXT or PTEXT.2M. 

Semigraphics 

The Color Computer has a built-in 
way of combining text and graphics. 
Why not use the semigraphics modes? 
The graphics are coarse, slow, and very 
hard to program. None of the graph­
ics statements (PSET, PRESET, Line, 
Circle, Draw, and so on) work in semi­
graphics. The only advantage semi­
graphics offers is it can use all eight 
colors (nine including black) on the 
screen at once. Unless you absolutely 
need the extra colors, don't bother. 

Program Listing 8 ctisplays the three 
highest-resolution semigraphics modes. 
With this program and the article by 
Richard Esposito "POKE A, Color 
Computer , "  (80 Micro , December 
1981 ), you have a fighting chance to use 
semigraphics. But I strongly suggest 
that you stick with the regular graphics 
modes, use the programs in this article, 
and have fun ! .  

Address correspondence to R.F. 
Miller, 1 8606 Heath er Co urt, 
Homewood, IL 60430. 
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..------�Readers Forum� __ 

Reader's Forum is a monthly column that will act as a 
clearinghouse oj reader-provided technical tips and pro­
gramming suggestions. 

HOT CoCo encourages readers to submit items to 
Reader's Forum. We will pay $25 jor each item we use. 
Address your Reader's Forum submissions to HOT 
CoCo, Reader's Forum, Pine St. , Peterborough, NH 
03458. 

Finding the Start, End, and 

Transfer Addresses of a 

Disk Binary File 

On several occasions I have had the need to copy a 
machine-code program from disk to either a cassette or 
another disk, without doing an entire disk back-up on a 
single-drive system. RS DOS provides the facility to copy 
machine-code files with the SA VEM and CSA VEM com­
mands, but these commands require the start, �nd, and 

10 ' PROGRAM TO F I ND S1'ART ,  END 
20 ' AND TRANS F ET ADDRESSES OF 
30 ' A DISK MAC H I N E  LANGUAGE 
40 ' F I LE 
50 ' J IM D ' OTTAVI 
60 ' MARMORA , N . J .  0 8 2 2 3  
7 0  CLEAR 3 0 0 :  D I M  A ( 5 ) : CLS : S � 1 : TB � 0 : F IRST�1 
1 1 0  INPUT " ENTER F I LE NAME " ;  F $ : I F  F $ � " " TH EN STOP 
1 2 0  INPuT "OUTPUT TO L I N E  PRINTER ( Y/ N )  " ; R$ 
1 3 0  IF LE�T$ ( R $ , l ) � " Y ·  THEN UN�-2 ELSE UN�0 
1 4 0  PRINT WN , " F I L E  NAME � " ; F $  

1 5 0  PRINT # U N ,  " ALL ADDRESS ARE I N  HEX· 
160 OPEN " D  " , l , F $ 

1 7 0  BP� l : GOSUB 3 3 0  
1 8 0 I F  A ( 1 ) < > 0  THEN 4 4 0  
1 9 0 BC�A ( 2 ) * 2 5 6 +A ( 3 )  : SA�A ( 4 ) * 2 5 6 +A ( 5 ) 
2 0 0  IF F I RST THEN FA=SA : F I RST� 0 : GOTO 2 2 0  
2 1 0  I F  LA+ l < >SA THEN GOSUB 4 2 0 : FA=SA 
220 LA=SA+BC-l 
230 TB=TB+BC+5 

2 4 0  SC"FIX ( ( TB ) / 2 5 6 )  : B P= ( TB ) - ( SC * 2 5 6 )  +l 
250 S�SC+l 
260 GUSUB 3 3 0  
2 7 0  I F  A ( 1 ) = 0 THEN 1 9 0  
2 8 0  I F  A ( l ) < > & H F F  OR A ( 2 ) < > 0  O R  A ( 3 ) < > 0  THEN 4 4 0  

2 9 0  TA=A ( 4 ) * 2 5 6 +A ( 5 ) 
3 0 0  GUSUB 4 2 0  
3 1 0  PRINT t U N ,  " TRAN SFER = " ;  H E }( $  ( TA) 
3 2 0  CLOS E : END 
3 3 0  GUSUB 4 0 0  
3 4 0  FOR 1 = 1  T O  5 
3 5 0  IF B P > 1 28 THEN BB=BP- 1 2 8 : Dl $ = D 2 $  ELSE BB�BP 

360 A ( I ) =ASI. ( M ID$ ( D l $ , B B , l »  : B P=BP+l 
3 7 �  I F  B P > 2 5 6 THEN B P = l : S =S+ l : GOSUB 4 0 0  
3 8 0 NEXT I 
3 9 0  RETURN 
4 0 0  F I ELD 1 1 , 1 2 8 AS D l $ ,  1 2 8  AS D 2 $ : G E T  I I , S  
4 1 0  RETURN 
4 2 0  PRINT t U N , " START = " ; HE}( $ ( FA) ; "  END = " ; H EX $ ( LA )  
4 3 0  RETURN 
4 4 0 PRINT " ERROR IN F I L E  TY P E "  

4 5 0  STOP 

Program Lisling 
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transfer addresses of the file. 
The program in the following listing runs under RS 

DOS. It reads the disk file; locates the start, end, and 
transfer addresses; and prints them to the screen or printer. 
It supports both single- and multiple-load blocks and is 
written in Basic so that it can be modified for other 
applications. 

To use the program, type it into the CoCo and save a copy 
to disk. The program asks you for the name of the file to be 
searched. You then enter the file name exactly as listed in the 
directory, including the extension. Example: PROG/BIN. 

If the program detects a multiple-block file that does not 
load in a continuous section of memory, it will list the start 
and end addresses of each continuous section separately . If 
the file consists of multiple blocks, but aU the blocks are 
continuous in memory, it will list the start and end ad­
dresses of the entire file. 

If the file does not exist, or if the file is not a machine­
code program, the program will print an error message and 
then stop. If this should happen, check the file name and 
make sure it is a machine-code program. 

To make a copy of a machine-code program, run this pro­
gram to find the needed addresses and copy them down for 
future use. Remember, the numbers printed are in hex. Next, 
LOADM the me into memory. If you load with an offset, 
don't forget to add the offset to the printed addresses . 

After the program is loaded into memory, ready the cas­
sette recorder (record mode, past leader) and type CSA VEM 
"FILENAME", &HSSSS,&HEEEE,&HTTTT, substitut­
ing the start address for SSSS, the end address for EEEE, 
and the transfer address for TTTT. Remember the &H 
prefix to specify hex. 

Jim D 'Ottavi 
14 Hilltop Drive 

Marmora, NJ 08223 

RENUMing a Lost Program 

If you accidentally press the reset button on the TRS-80 
Color Computer while RENUMing a long program, the 
program may appear to be hopelessly destroyed. 

If you are caught in this situation, I have found that 90 
percent of the time you can regain your program by typing 
RENUM a second time. If you list your program, you 
should find it again complete. 

Steven Cherry 
1 76 Marc Lane 

Huntingdon Valley, PA 19006 

Piroblems with the 

EDTASM + ROM Pak 

I have been using EDT ASM + for the Color Computer 
to write machine programs, but I found severa,l problems 
with the EDT ASM + ROM pa.k. 



��s �um------------------------------------------� 

Upon trying to assemble and write out the program to 
tape using the A command, I found the tape is written in a 
GAP format, instead of the expected continuous format of 
machine tapes. Therefore, the machine tape I created will 
not load, because it encounters an FF GAP byte on the tape 
when using CLOADM. 

There is an error on p. 32 of the Color Computer Tech 
Manual, in that it states that the GAP byte should be 01 for 
machine tapes. However, the CLOADM routine in ROM 
at A6Dl -TEST 0 1 E4, which is where the GAP byte is 
stored after reading a tape-test for a zero byte. The funny 

• thing is that the routine should continue even though an FF 
may be found there, because the ROM routine should read 
the program in continuous blocks. However, the CLOADM 
stops with an FM error. 

EDT ASM + also will not assemble a program in 
memory using the AIIMI AO command if the start of the 
program (the ORG) is below the end of the edit buffer. This 
is logical, since the edit buffer would be overwritten by the 
assembled program; however, it is contrary to what the 
EDTASM manual states on p. I S .  

I have been able to get a good tape by starting the ED­
T ASM + at a very high location (setting the BEGTEMP: in 
a 32K CoCo, put $40 into location $FF, use $20 in a 1 6K 
machine), and then using ZBUG GCOO6 as stated in the 
manual on p. I S. I then assemble my program in memory, 
but use the program ORG as the start address by using the 
AlIMI AO command instead of the MO switch. 

After assembly in memory below the edit buffer, I can go 
to ZBUG to punch out the newly-assembled program from 
the CoCo's memory. The tape written by ZBUG has a zero 
GAP byte and loads in continuous format without errors. 

Steven R. A brams 
1600 44th A ve. 

San Francisco, CA 94122 

The CoCo's Ability to 
Pass Variable Parameters 

Many Color Computer users are not aware of its ability 
to pass variable parameters to the Extended Color Basic 
commands DRAW and PLAY. For example, a statement 
such as DRA W"U" + STR$(X) can be entered instead as 
DRAW"U = X ; " .  When the computer reads the equal 
sign , it expects a variable to follow . A semicolon must then 
follow the variable to make the �yntax complete. 

The value of the variable must be within the range 0-255, 
inclusive. Any decimal digits are truncated . This method of 
passing parameters to the commands DRAW and PLAY is 
over twice as fast as the equivalent DRA W"U" + 
STR$(X). It may even be faster when the computer per­
forms string housekeeping, because no new strings have 
been created. 

For example, to hear all notes produced by the PLAY 
command, type: 

IO PLAY"V3I LAT4" 

20 FOR OCTAVE = I TO 5 

30 FOR NTE = I to 1 2  

40 P LA Y"O = OCT A VE;N = NTE;" 

50 NEXT NTE, OCT A VE 

" See Lis, 01 Advertisers on page '38 

Also, compare the two variations of the same program : 
10 PMODE 4, 1 : PCLS:SCREEN 1 , 1  

20 TIMER = O:FOR X =O TO 1 9 1  

30 DRAW"BM" + STR$(X) + ",19IU" + STR$(X) 

40 NEXT 
. 

50 T = TIMER 

60 IF INKEY$ = "  . .  THEN 60 
70 PRINT"TIME:";i 

IO PMODE 4, I :PCLS:SCREEN I , 1  

20 TIMER = O:FOR X = 0  TO 191 

30 DRAW"BM = X; , 1 9I U = X;" 

40 NEXT 

50 T = TIMER 

60 IF INKEY$ = "  "THEN 60 
70 PRINT"TIME:";T 

Valid syntax: = X; = A(I); = X(B); 

Invalid syntax: = I ;  = X + 2 ;  = C(2 + A); 

I also found that the Extended Color Basic ROM con­
tains a check for the @ character after a few commands. 
Therefore, syntax , such as the following examples show, is 
allowed . 
C I RCLE @ (X,Y), % 
PAINT @ (X, Y) 
LINE @ (X,Y) - (X I , Y I ),PSET 

Charles Goricanec 
94 Willowridge Road 

Weston, Ontario M9R 3Z4 
Canada 
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Last month I introduced you to 
four sources of Color Computer 

FLEX: Atomic City, Data Comp, 
Frank Hogg Laboratory, and Spectral 
Associates. Now there is a fifth entry 
into the COCO FLEX world from 
F&D Associates, 1 2 1 0  Todd Road, 
New Plymouth, OH 45654. 

F&D's product is called the RDC-I 
disk controller card, and it's some­
what different from the rest, simply 
because it comes in a kit. The kit con­
sists of a printed circuit card that is 
drilled and etched to be used with the 
WD l 793 disk-controller chip. The 
chip is not supplied with the kit but is 
available separately from F&D 
Associates . 

You get a Standard Microsystems 
9216B with the card. It separates the 
data information from the clock pulses 
that are stored with it on the disk. 

The RDC-I also comes with soft­
ware to load in FLEX without the help 
of Extended Basic or Disk Extended 
Basic, although it is still compatible 
with the Radio Shack Extended Basic 
ROM and the Radio Shack Disk 
ROM. I'll provide more information 
on the RDC-I next month . 

Last month I said very little about 
why you would prefer FLEX 09 DOS 
over the Radio Shack Color Comput­
er DOS. A DOS system must be easy 
to use and have good quality software 
that is readily available to it. FLEX 
DOS has both of these assets. Also, a 
FLEX user can choose from several 
languages: Basics and Extended Basic 
(not to be confused with Radio Shack 
Basic and Extended Basic), C, Pascal, 
Fortran, and Forth. All these languages 
come in compiled or interpreted form. 

There is a wealth of software that 
runs under FLEX, and nearly as many 
vendors that support it. The following 
is a partial listing of software and 
some of its suppliers: 
• Forth-Frank Hogg Laboratory, 

Talbot Microsystems 
• Word Processing-Al fo r d  & 
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Re:FLEX 

THE DISK 
1/0 ROUTINE 

AND A 
FIFTH FLEX 

by David Wasler 

Associates, Frank Hogg Laboratory, 
Great Plains Computer Company, 
Computer System Center, Star-Kits 
• C-Telecon Systems, Introl Corp. ,  
Worstead Laboratories, Dugger's 
Growing Systems 
• Pascal-Frank Hogg Laboratory, 
Lucidata Ltd. ,  Omegasoft 
• Disassembler-Computer Systems 

Consultants ,  Computer Systems 
Center, Frank Hogg Laboratory, 
Granite Computer Systems. 

These sources provide software for 
the beginner and the experienced 
FLEX user. Software from a comput­
er language to data base and business 
programs to the powerful utilities are 
now available. 

Adapting the FLEX DOS 

All versions of CoCo FLEX start 
out with the same general FLEX 09 
DOS, but at this point FLEX DOS has 
no real power to run on its own. In 
order to have it do so, you must write 
I/O routing to interface the CoCo to 
FLEX DOS. 

Technical Systems Consultants Inc. 
(TSC) doesn't support the CoCo, and 
they leave it up to the supplier of 
CoCo FLEX to write these routines 
that interface FLEX DOS to the CoCo 
keyboard, the display area, and the 
disk-drive routine. This makes each 
version of CoCo FLEX unique. 

In this article, and in the ones to fol­
low, I will discuss the ways in which 
each source has adapted the CoCo to 
FLEX DOS. I will keep all my terms 
to TSC standards to be consistent with 
the general FLEX 09. 

To adapt FLEX 09 DOS to the 
CoCo, one must become familiar with 
the working of FLEX core (what I call 
the FLEX 09 DOS body). It resides 
from $COOO to $DDFF as it comes 
from TSC, and it has no input/output 
(I/O) routine support. TSC provides 
information on the working of the 
FLEX 09 core when you buy general 
FLEX 09 from them, but only to ex­
plain which register passes data in and 
out, and how each does so. 

I look at the FLEX core as two 
parts: the inner and the outer I/O rou­
tines. Inner refers to anything between 
$COOO and $DDFF (see Fig. 1 for the 
FLEX 09 memory map) and how it 
works. Outer refers to the I/O rou­
tine from $DEOO and upwards and 
how it handles the I/O. When these 
routines are appended to the core, 
then I consider it to have become the 
FLEX 09 DOS. 

These input and output routines are 
those that are needed to communicate 
(able to pass data in and out via the 
registers) with the FLEX core. Once 
again, one of the FLEX sources sup­
plies these routines. TSC doesn't pro­
vide any support for the outer I/O 
routines for the CoCo; it is up to the 
vendor to supply it. 

The supplier of the CoCo FLEX 
must consider two important vector 
tables or jump tables in order to pass 
data in and out of the core: the console 
I/O table and the disk-driver I/O 
table. 

The console I/O table consists of 1 2  
3-byte addresses, and it outputs to a 
CRT terminal and printer. However, 
the CoCo doesn't use it often. 

The Disk I/O table passes data in 
and out from the core to the disk; it 
consists of 10 3-byte addresses. 

Console 110 Routine 

The console vector table provides 
the jump address for the screen 
routine, the keyboard routine, the in­
terrupt vector for the printer spooler 
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routine, and the monitor routine. The 
console 110 vector table has 12 3-byte 
jump addresses, and these are located 
between $D3E5 and $D3FC. 
• $D3E5-INCHNE-Routine inputs 
a single character into the A register 
with no echo. 
• $D3E7-I HNDLR-Provides the 

jump address for the IRQ interrupt . 
• $D3E9-SWIVEC-Provides the 

jump address for the SW 1 3  interrupt. 
• $D3EB-IRQVED-Is the jump ad-

COOO 

C080 
System Stack 

CIOO 
Input Buffer 

Utility Area 

C700 

Printer Spooler 

C840 

System/User FCB 

C980 

System I/O FCBs 

(FLEX Initialize at CAOO) 

CCOO 

CCCO 
System Variables 

Printer Drivers 
CCF8 

CDOO 
System Variables 

Disk Operating System 

D370 

Console 110 Drivers 
D400 

File-Management System 

DEOO 

Disk Drivers 

EOOO 

FiK. I. 6809 FLEX Memory Map 
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dress for the IRQ interrupt. 
• $D3FD-TMOFF-Turns the print­

spooler timer off. 
. $D3FF-TMON-Turns the print­

spooler timer on. 
• $D3 F l -TM INT -I nitializes the 
print-spooler routine. 
• $D3F3-MONIT -Is the jump ad­

dress to monitor routine. 
• $D3F5-TINIT -Is the initialization 

address for the terminal 110 . 
• $D3F7 -STAT -Checks to see if a 
character has been typed in from the 
keyboard . 
• $ D 3 F9-0UTCH -Outputs the 

character in the A register to an output 
device. 
• $D3FB-INCH-Provides a routine 

to get one ASCII character from the 
terminal and return it to the A register. 
It will loop until the character is input . 

Disk-Driver Routines 

The disk-driver routine, like the 
console 110 routine, has its own jump 
table, residing from $ DEOO to 
$DE I D. The disk vector table pro­
vides the path out of FLEX for all the 
disk communication routines via the 
user disk-hardware controller. (The 
CoCo uses the Western Digital 1 793 
disk-controller chip, the preferred 
disk-controller chip for the FLEX 09.) 
The supplier of the CoCo FLEX must 
write these disk 110 routines. 

The FLEX core relies heavily on the 
X, A, B registers to pass data in and 
out of the core. For example, to per­
form a read-sector command , FLEX 
would use the following registers to 
perform the task: 

The X register is the starting address 
of the buffer area in which the data 
that is read in from the disk is stored. 

The A register is the track number. 
The B register is the sector number. 
In this example, the FLEX core 

would issue a read command via the 
file-management system (FMS). The 
FMS takes care of the housekeeping 
chores when the FLEX core commu­
nicates with the disk 110 routine. 

The FMS provides the correct data 
in the proper register. It then uses the 
jump address at $DEoo to continue on 
and reads sector 2 from track 5. For 
each source of the CoCo FLEX, these 
addresses at the disk I/O jump table 
will be di fferent. I will be listing these 
addresses for each source of the CoCo 
FLEX in the coming month. 

The following is a list of disk 110 

jump addresses and what each one 
does: 
• $DEoo-READ reads 255 bytes 
from a specified track and sector into 
memory by loading the proper track 
and sector information into the/cor­
rect register. 

X = Buffer address of where to 
store the data from the disk. 

A = Track number (O-FF). 
B = Sector to read (I -FF). 

• $DE03-WRITE writes 255 bytes 
of data to a specified track and sector. 

X = Buffer address, tells the pro­
gram where to store the data that is 
read from the disk. 

A = Track number (O-FF). 
B = Sector number (O�FF). 

• $DE06-VERIFY verifies the last 
sectors just written to the disk by 
checking the CRC sum. There are no 
specified registers assigned to this 
command, and it must be called im­
mediately after a write to a single 
sector. 
• $DE09-RESTORE returns the 

disk-drive head to track 00. 
X = Drive number. 

• $DEOC-DRIVE 
• $DEOF-CHKRDY checks to see 
if a specified drive is ready and returns 
this status in the condition code regis­
ter. This routine will delay a bit to wait 
for the drive to come up to speed and 
then set the proper status bit. 

X = Drive number. 
C = Status of the drive; ZERO 

bit = 1 if the drive is ready, and 0 if it 
is not ready. 

The carry bit = 0 if the drive is 
ready, and 1 if not. 
• $DE I2-QUICK is the same as 
CHKRDY, but it doesn't wait for 
drive to come to speed. 
• $DE I 5-INIT initializes the drives 
from a cold start . 
• $DE I 8-WARM is called after a 

warm start and before each disk com­
mand. 
• $DE l B-SEEK lets you go to a 
specified track and side. 

A = Track number. 
B = Sector number, used to deter­

mine the side. 
Next month, I will continue discuss­

ing the disk 110 routine. I 'll also give 
the jump addresses for each source of 
CoCo FLEX. I wdcome reader re­
sponse to Re: FLEX . •  

Write to David Was/er, Box 2919, 
Fullerton, CA 92633. 



TO M M IX SO FTWAR E  
THE COLOR COM PUTER & TDP 100 - 3424 Col lege N . E. ,  Grand Rapids, M I  49505 (616) 364·4791 -

"TH E  FROG " 

" 'ARCADE ACTION'"  
This one will  give you 
hours of exciting play . . .  

(C) 1 983 

' Cross the busy highway 
to the safety of the me· 
dian and rest awhi le 
before you set out across 
thes swol len river team· 
Ing with hidden hazards. 
Outstanding sound and 
graphics. 

1 6K MAC H I N E  LAN GU AGE 

$27.95 TAPE 
$30.95 DISK 

T H E  

K I N G  
1 982 

32 K Mach ine Language 
$26.95 tape 
$29.95 disk 

ARCADE ACTION · How high can you c l imb? Four full g raphic 
screens. Excit ing So und · Realistic g raphics. Never before has 
the color computer seen a game l ike this. Early reviews say: 
J ust l i ke the arcade · Simply outstandi n g !  

"YAAZEE" 
(C) 1 983 

-i:iu- -} $1 9.95 
_'( .. �(\ ,- ' . 

-
-c , 8K MAC H I N E  LANG UAGE 

-= . , ' : - - - :  . -
EXT. BASIC 

:- ::, . . : ': . . . ::-" . == ���-��� 
Yaazee is a 2 player game using five dice to get the 
best poker hand. After game Is loaded flashing 
digit below player number determines which 
player rolls dice at the start of the game. 

PROTECTO RS 
. . . . . � �' .

. .  ' j/� Excit ing fast paced arcade 
game that looks and plays l ike 
the p o p u lar  arcade game 
"DEFENDER", 
Wave after wave of enemy 
fighters drop bombs on your 
city. Destroy them before they 
destroy your city. Soon the 

�,� . . � 
mother ships appear f ir ing laser blasts at you. Watch for the 
heat seeking mi nes. 

524.95 TAPE $27.95 DISK 32K MACHINE CODE 

t COLOR GOLF 
Now sit at your computer and play 

... \. nine or eighteen holes. Outstanding 
\, graphics in t he fairway or on the g reen. Helps your game. 32K EXTEN DED BASIC $17.95 

SPACE 
S'H UTTLE 

1 983 
32K Ext . Bas ic 

$28.95 
TAPE 

ONLY 

This prog ram g i ves you the real 
feel ing 01 f l ight . Full  instrument 
t ion complete to t he max. Actual 
simu lat ion 01 space f l ight .  32K 
Ext. Basic 

"TRAP FA'LL" 

" 'ARCADE ACTION ' "  
The "Pitfalls" i n  this 
game are many. Hidden 
treasures, jump over ,the 
pits, swing on the vine, 
watch out for al l igators, 
beware of the scorpion. 
Another game for the 
Color Computer with the 
same high resol u t i o n  
graphics a s  "The King." 

By KEN KALISH 
(C) 1 983 

1 6K MAC H I N E  LANG UAG E 

TAPE $27.95 
DISK $30.95 

KATE R PI L LA R  

ATTAC K 
Outstanding graphics and sound wi l l  
end al l  0 1  those tr ips to the arcade. So 
m uc h  l ike the arcade you have to see i t  
t o  bel i eve i t .  Requ i res Ext. Basic. 
16K MACHIN E LANGUAGE $21.95 
DISK $24.95 

OTH E'R G R EAT GAM ES 
ALL PROGRAMS REQUIR E  16K 

MOON LAN DER-Fantastic Graphics. Land on the Moon if you 
can . 2 Programs .  Ext.  Basic $1 7.95 

DANCING DEVIL-Watch him dance to m usic or program him 
yourself .  Machine Language. $14.95 
WAR KINGS-Battle to save your castle and king. High resolu·  
t lon graphics with outstanding sound make t h i s  one a real win·  
nero 16K Machine Language $1 7.95 

ADVENT U R ES 
TREK·1 8-Travel thru space with Spock and Capt. Kirk. Adven. 
t ure. Tough !  Ext. Basic. $1 7.95 
SHIPWRECK·Escape from a desert isle if you can. Great 
Adventu re !  Ext.  Basic. $1 4.95 
ESCAPE FROM SPECTRE (Graphic Adventure)-You are a 
secret agent for Brit i sh In tell igence sent on a mission to obtain 
the secret nerve gas formula being developed by S.P. E.C.T.R.E.  
to dest roy the world. 16K Ext. Basic $1 7.95 

Call our aas Number 61 6·384-821 7 24 Hours a Day 

VISA' EB ADD $1.00 POSTAGE & HANDLING • TOP ROYALTIES PAID 
MICHIGAN RESIDENTS ADD 4% SALES TAX • LOOKING FOR NEW SOFTWARE 

v 1 77 
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PRODUCT NEWS 

The information used 
in the New Products sec­
tion is supplied through 
manufacturers' press re­
leases. HOT CoCo has 
not tested or reviewed 
these products and can­
not guarantee any manu­
facturer's claim. 

Multi-Purpose 

Graph Program 

K wikgraf is a new Color 
Computer program for pro­
ducing bargraphs (histo­
grams). 

This program integrates 
the Color Computer and 
the Epson MX-80 printer to 
produce camera-ready bar­
graphs in approximately 
three minutes. 

Kwikgraf is modular. It 
gives screened instructions 
and permits rapid keyboard 
changes of data and design. 
The listing can also be 
altered for even more exten­
sive changes. 

This program will work 
with other printers besides 
the Epson MX-80, but you 
will have to modify the pro­
gram listing. You do not 
need a screen-print pro­
gram, though. 

Kwikgraf requires 4K 
and Extended Color Basic. 
It costs $ 12.50, postpaid, 
and is available from West 
Bay, Route 1 ,  Box 666, 
White Stone, V A 22578. 
Send a self-addressed , 
stamped envelope for sam­
ple graph copies. 

Reader Service 1/ 557 
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En Passant! 

It may not be quite the 
same as sitting across the 
board from Boris Spassky, 
but Chess-D is a challenging 
new chess-play program for 
the CoCo and other 6809 
microprocessors. 

Chess-D inspects 10,000 
moves per second and, at 
tournament-level play ( 1 .5 
minutes per move), can look 
ahead at least five ply. 
You can set or change the 
look-ahead level from nov­
ice to expert at any point 
during play. 

Chess-D recognizes or 
plays all moves, including 
en passant and promotion 
of any piece. 

The CoCo version of 
Chess-D uses high-resolu­
tion graphics and requires 
32K and Extended Color 
Basic. It is available on cas­
sette for $39.95 and on disk 
for $49.95 (price includes 
documentation) from Com­
puter Systems Distributors, 
P.O. Box 9769, Anaheim, 
CA 92802, 714-772-1 390. 

Reader Service 1/ 554 

The Gift 

Of Speech 

The Voice uses a special 
large-scale integrated circuit 
to produce any one of 64 
English phonemes at four 
different inflections. Be­
cause the phoneme is a basic 
unit of speech, The Voice 
can reproduce any word in 
English, as well as many in 
other languages. 

You can connect The 

Voice to your TV speaker, 
or you can connect the 
built-in audio amplifier to 
an external speaker. 

The .voice comes assem­
bled, tested, and burned in 
with all the necessary hard­
ware and software. You 
also get a complete manual 
with many examples to get 
you started developing your 
own Basic or machine-lan­
guage programs that use 
speech. 

This product is complete­
ly memory decoded, so it 
does not conflict with the 
Radio Shack disk con­
troller. Disk owners with an 
expansion interface can 
produce speech from disk 
with The Voice in one slot 
and the disk in another. 

The Voice costs $ 1 79.95 
and is available from 
Speech Systems, 38 W. 255 
Deerpath Road , Batavia, IL 
605 10, 3 1 2-879-6880. 

Reader Service 1/561 

The Voice 
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Stereo Music 

On Your CoCo 

The Stereo Composer 
music synthesizer is a hard­
ware/software package for 
the music lover. 

The software provided 
allows you to program four 
separate voices, with a 
seven-octave range. The 
composer supports dotted 
and double-dotted notes, as 
well as eighth, quarter, and 
standard triplet notes. You 
can play the music at any 
tempo and in any key. In 
fact, you can change the 
tempo and key as the music 
plays. 

The hardware features 
two 8-bit digital-to-analog 
converters that drive two 
audio power amplifiers . 
These amplifiers supply 
enough audio power to 
drive your own external 
speakers. 

If you like, you can con­
nect the output to your 
home stereo system to fur­
ther increase fidelity. Two 
phono connectors provide 
the connection. 

Two built-in volume con­
trols allow you to adjust the 
volume of each channel sep­
arately. The use of higher­
quality digital-to-analog 
converters increases music 
fidelity. 

The Stereo Composer 
comes assembled, tested, 
and burned in, with all the 
software and hardware you 
need. It is completely mem­
ory decoded, so it does not 
conflict with the Radio 
Shack disk controller . 
Therefore, disk owners with 
an expansion interface can 
produce music from disk 
with the composer in one 
slot and the disk controller 
in another. 

The Stereo Composer 
selts for $1 19.95 and is 
available from Speech 
Systems, 38 W. 255 Deer­
path Road, Batavia, IL 
605 10, 3 1 2-879·6880. 

Reader Service ..-560 

Book/Software 

Package 

TRS-80 Color Programs, 
from dilithium Press, is a 
book and software package 
specifically for the TRS-80 
Color Computer. 

TRS-80 Color Programs 
contains a total of 37 fuJly­
documented programs for 
every level and ability. 
About 50 percent of these 
are games, about 25 percent 
are educational, and about 
25 percent are for practical 
use. All the programs are 
written in Basic and run 
only on the CoCo. 

L ______________________________________ � 

Siereo Composer 

This 323-page book and 
cassette software package 
sells for $29.95 . For more 
information, contact dili­
thium Press, 1 1000 S.W. 
1 1 th St. ,  Suite E, Beaverton, 
OR 97005, 503-646-2713 .  

Reader Service ..-565 

interface board that is inter­
changeable with the com­
puter board is used for 
manual control .  

The Armdroid I is avail­
able in kit form for $745 or 
in assembled form for $895. 
For further information, 
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"Armdroid, K1aatu 

Verada Nikto" 

If you can't tear yourself 
away from your computer 
long enough to do those lit­
tle chores around the house, 
Armdroid I may be your 
answer. It's a computer­
programmable robotic arm 
with five axes of rotation 
(base, shoulder, elbow, 
wrist up and ·down, and 
wrist rotate) and a three­
fingered gripper. 

It's a continuous path, 
stepper-motor-driven ma­
chine that can move several 
joints at once and perform a 
programmed move se­
quence. The arm has a 17-
inch reach, lO-ounce lifting 
power, a gripping force of 5 
pounds, and a resolution of 
. 1 5  inches. 

Armdroid will operate 
with any microcomputer 
but requires a latched 8-bit 
parallel port to interface. 
Micro switches to aid posi­
tion sensing are optional. 

You can special order a 
hand-held control box that 
uses separate center-off 
switches to operate each of 
the six motors. A separate 

contact Colne Robotics 
Inc . ,  P.O. Box 23416,  Fort 
Lauderdale, FL 33307-
34 16, 305-566-3 101 . 
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64K Screen 

Expander 

The 64K Screen Expand­
er from Computerware 
allows the 64K Color Com­
puter to have a 5 1 -by-24 
upper- and lowercase dis­
play for everything. This in­
cludes Basic and all Assem­
bly-language programs that 
use text displays . 

The product includes a 
character editor that trans­
fers all your ROMs to RAM 
and then modifies them to 
use its new high-resolution 
display . 

The Screen Expander 
also expands the PRINT 
command. This command 
now works with true coor­
dinate positions (absolute 
cursor positioning) . You 
simply give PRINT@ the Y 
and X coordinates of the 
position you want to print. 

The 64K Screen Ex­
pander requires 64K and 
Extended Color Basic. 
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New from Computerware for the Color C o m puter! 

I am in love with t h is new color game. A m u st for al l  Color 
Computer owners and game p layers . . . . . . . . . . . . . . . . . .  $22 . 9 5  

-

COLOR COM PUTER GAMES Color Computer Programs 
------ -- - -------- ---

Space Race . . . . . . . . . . . .  $1 9.95 
Doodle Bug . . . . . . . . . . . . . $1 9.95 
Planet I nvasion . . . . . . . . . $1 9.95 
Don key King (great!) . . . .  $1 9.95 
M u n key Kong 1 6 K . . . . . .  $24.95 
Protectors (Tom M ix) . . . .  $24.95 
Dun key M u n key . . . . . . . .  $1 9.95 

Telewriter . . . .  T-$49.95 0-$59.95 
Master Control . . . . . . . . .  $21 .95 
M ag.ic Box . . . . . . . . . . . . . $21 .95 
Tape to D i sk . . . . . . . . . . .  $1 9.95 

-------------

MORE COLOR GAMES 
-- ---- �--- -

Bird Attack (Tom Mix) . . .  $2 1 .95 Katerpi l lar Attack . . . . . . . $24.95 

Color Golf (Tom M ix) . . . .  $16.95 Craps & Boxcars . . . . . . . .  $ 9.95 

PAC- D R O I D S  . . . . . . . . . . .  $1 9.95 Phantom Slayer . . . . . . . .  $1 9.95 

Color H aywire . . . . . . . . . .  $24.95 G h ost Gobbler . . . . . . . . . $1 9.95 

I nvaders Revenge . . . . . .  $1 9.95 Galax Attaxx . . . . . . . . . . . $21 .95 

Planet I nvasion . . . . . . . . .  $1 9.95 Doodle Bug . . . . . . . . . . . .  $24.95 

Space Race . . . . . . . . . . . . $1 9.95 Color Space Traders . . .  $1 9.95 

M adam Rosa's Massage Parlor from Softcore Software . . . . $15.00 
----- ------------- ---

NOW USE YOUR ATARI'" JOYSTICKS ON YOUR 
COLOR COMPUTER WITH A JOYSTICK ADAPTOR 

A must for everyone $1 7 .95 
------ ------- -------- -

COLOR 
ALIEN DEFENSE 

by Doug Schwartz 

��� 
�:tf'� 
One ct the tasfest action arcade gamest 

Written in .\1ochjne language. 
16K COsselle " 9.91 

COLOR CATERPILLAr 

Don" settle tOf less.. Be SUfe to ask If the 
PIOOrom was produced by SolI Sector Mo/1(e� -----------4 ing SO you don't get the """'r"Q version 

16K Cossette $19.91 DEATH TRAP 
by Rugby Circle 

A larger-than-screen moze game. A/COde 

Moch,ne lOf'o\lUCl(le 

COLOR 
GRAPHIC EDITOR 

by lorry Ashmun 
AI 1OSf. a true Gtopt'hC [)KJw1ng oroQIOffl lhOi petmfs 
11"008 creatiOn 01 graphIC piCtul'es on the ,creen stonng 
them on one of 4 lOCohons. and recoiling them 05 
needed lOr rev'oew 
The pch..le$con be saved 10 dtk to be lOaded 11'110 the 
��:�o���=.c! 
018 � lOr USIng the Il"llOI'motion WI 0 BASIC 0t0gt0m Works on couel'te Of dI$k systems 

Cossette $19.91 
style. fast-acfton WriTten In Machine long- Written In Mocrune language. but reqUIres 
uoge Requires Joystick ExtendecJ or Disk Basic 

16K CO .... lle $19.91 . 

We try to sh ip within 24 hours on 
most orders. Please add $3.00 for 
shi pping and hand l i ng. Orders 

going out of U.S.A, p lease add 
$5.00 for shippi ng. Prices subject 
to change. VISA, MASTERCARD, 
C.O.D's, M oney Orders, & Ch ecks 
welcome. 

Dennis Black '" 1 8d 
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Manufacturer's tests indi­
cate that it does not affect 
any software and stays even 
after resetting. 

It costs $24.95 on cassette 
and $29.95 on disk (Plus $2 
shipping and handling). It's 
available from Computer­
ware dealers or directly 
from Computerware at Box 
668, 4403 Manchester Ave., 
Suite 103, Encinitas, CA 
92024, 61 9-436-3512.  

Reader Service ",.566 

Programmer's 
Sourcebook 

Ocean Inc. has released 
their TRS-80 Programmer's 
Sourcebook that lists appli­
cation and system software. 
It also includes a listing of 
reference publications, plus 
a short list of clubs that 
welcome TRS-80 users. 

The Sourcebook is divided 
into sections according to 
the respective computer 
models, which helps the 
user find software that will 
work on his particular 
model. 

The fIrst edition was re­
leased in january 1983 , and 
contains 80 pages. The pub­
lication will be issued in Jan­
uary and July of each year. 

The cost of the TRS-80 
Programmer's Sourcebook 
is $4.95 (plus $1 shipping 
and handling). For more 
details, contact Ocean Inc. , 
P.O. Box 233 1 ,  Springfield, 
VA 221 52-033 1 ,  703-323-
1928. 
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Help for 
Home Money 

Managers 
Household Budget Work­

sheet is a new approach to 
home money management 
for Color Computer own­
ers. It is written in Extended 
Color Basic and operates 
without files to provide an 
updated monthly fInancial 
worksheet. 

The program uses the date 
to downstep contractual 
loans to new balances and 
months remaining. Screen­
oriented prompts signal the 
user to update variable ex­
penses, budget categories, 
and exceptional (one-time) i 
ex'penses or income. Direct 
variable assignments im­
bedded within the program 
eliminate mes_ 

Household Budget Work­
sheet sells for $6.95 plus 75¢ 
shipping and handling. It is 
available from CoCoDA T A 
Enterprises, 1215  Emeralda 
Drive, Orlando, FL 32808 
(phone number unavail­
able) . 

Reader Service ",. 563 

Basic Math and 
Language Lessons 

Micro School Programs­
Bertamax Inc. has developed 
a series of educational pro­
grams to teach math and lan­
guage skills on the TRS-SO 
and TDP-l00 CoCos. These 
programs are designed for 
home or classroom use. They 
employ high-resolution 
graphics, color, and sound 
and require 32K and Ex­
tended Color Basic. 

The Essential Math series 
offers material for fIrst and 
second graders and for ju­
nior-high students. Each level 
consists of a number of pro­
grams that are in tum broken 
down into several different 
lessons and games. 1bis se­
ries includes a teacher 's 
manual with each program. 

Math Games That Teach 
emphasizes concept and skill 
development for children 
from grades three to nine. It 
is a series of seven programs 
that reinforce skills in addi­
tion, subtraction, multiplica­
tion, division, and related ba­
sic facts. 

Spelling in Conte�t is de­
signed for grade levels one 
through eight. The lesson 
flashes a word on the screen 
and then asks the child to 
type that word in a blank 
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space in a given sentence. 
Incorrectly spelled words are 
reviewed at the end of the 
lesson. 

Reading Games That 
Teach is a series of eight pro­
grams that take kindergar­
teners and first graders 
through the beginning steps 
of reading. The fIrst lessons 
teach children to recognize 
various aspects of the letters 
of the alphabet, while later 
lessons allow them to mix 
choices to produce their own 
stories. 

These programs are avail­
able on tape or disk. Prices 
for individual programs 
begin at $24.85 per tape and 
$29.50 per disk. For a free 
catalog and price list, contact 
Micro School Programs­
Bertamax Inc., 101  Nicker­
son St., Suite 202, Seattle, 
WA 98109, 206-282-6249. 

Reader Service f/ 562 

Number 

Relationships 

For Children 

Number Relationships is 
designed for children from 
four to eight years of age. 
To play, the child should be 
able to count to 20. From 
this point, options in the 
program allow a choice of 
skill levels geared to eight­
year olds. 

The program teaches the 
child to identify numbers in 

ascending and descending 
sequence, to recognize 
number patterns, to count 
by 2's, 5's, lO's, and so on, 
and to add and subtract. 

The game displays a se­
ries of numbers with one 
number omitted. The child 
guides a spacecraft to select 
the correct number from 
among a group of random 
numbers. 

Numerous options per­
mit the parent or teacher to 
select a level equal to the 
child's ability. One child 
can use the program, or two 
can compete with separate 
spacecraft to see who can 
get the correct answer first. 

Number Relationships 
uses color, sound, and high­
resolution graphics .  It  
works on the TRS-80 CoCo 
or TOP- l00 and requires 
16K, Extended Color Basic, 
and joysticks. The program 
costs $14.95 and is available 
from Programs by Mr. 
Bob, P.O. Box 94, Mont­
rose, CA 91020. 
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Expansion 

Chassis/DOS 

The Colormate provides 
an external expansion chas­
sis for the TRS-8O Color 
Computer and the TOP-l00, 
allowing access to 64K of 
RAM, a programmable baud 
rate RS-232 serial port, and 
an 8-bit parallel port/Win­
chester disk interface. The 
Colormate plugs into the 
cartridge port and provides 
another cartridge port to al­
low the simple attachment of 
Radio Shack disk drives. 

The Colormate comes 
with the Software Dynamics 
SOOS(R) 1 . 1  operating 
system, Basic compiler, 
assembler, and editor. 

SOOS handles up to four 
Radio Shack floppy disks. It 
supports a serial printer using 
either the CoCo's serial port 
or the Colormate serial port 
for higher data rates. With 
SOOS, the keyboard can 

POOR MAN'S 
FLOPPY 

HIGH SPEED CASSETT,E SYSTEM 
Now for the TRS-80 Color Computer 
The JPC PRODUCTS High Speed Cassette System. in operation 
for aver 4 years, is now available for all versions of the Radio 
Shacks Color Computer. 
• TC-8C - Plugs directly into the expansion port of your 

TRS-80 Color Computer. It is fully compatible with al l  
versions of the Color Computer from the standard 4K to 
the Extended 32K. 

• f74.ST - Twice the speed of the Color Computer System. 
• RELIABLE - Less than one error in a million bits. 
• SUPPORTS TWO DJ?IVES - Software selectable. 
• ALL FILE TYPES - BASIC machine language. data. 
• MOTOR CONTROL - Two on-board relays. 
• EPROM OPERATING SYSTEM 
• Sf¥l.RE EPROM SOCKET - 27 1 6  or 2732 compatible. 
• OPTIONAL J8UG MONITOR - EPROM or Cassette 

• 6809 Assembler • Memory modify and list 
• 6809 Dis-assembler • Break point traps 

• ASSEMBLED and TESTED 
TC-8C . . . . . . . . . . .  S 1 29.95 JBUG (EPROM) . . . .  S34.95 

JBUG (Cassette) . 
TERMS. 
Cash. Master Card or Visa 
Shipping & Handling S3. 5O(USI 
$550 ICanadal $ 1 5.00 
IForelgn) Technical 
Inquiries: Phone 
500 • 600 PM MST 

f··· .. ········ .. ·····················J 
It It : POWER BYTE SO FTWAR E TM ; 
; Presents : :; APPL I CATION SOFTWARE : : Business and Home : : for the : : - TRS 80 Color Computer : It It : - T DP-1,OO Computer : It It : 65 Applications Available including . : It It It THE ACCOU NTANT · General Le dger. In co me $ 2 9 . 9 5  It It Slalemenl & Balance Shee l It It ACCO U NTS R EC E I VABLE/PA Y A B L E · Creal I! S 2 L 9 5  It It J ou m al for Curren I Acco unls  & Record of Paid Acels. It : B U SINESS I N V EN TO R Y  $ 1 9 . 9 5  AT HO M E  I N V EN TO R Y  5 1 2 . 9 5  : It O R D E R T R AC K E R  S 1 9 . 9 5  CHECK BOOK BOO KY S 1 2 . 9 5  It It MY PRO FIT M A R G I N  S 1 6. 9 5  THE STOCK T I C K E R  $ 1 6 . 9 5  It It B I L L I N G  SO L V E R  S 1 9 . 9 5  TAPE It It CASH FLOW MODEL $ 1 6 . 9 5  U T I LITY B I L L  SAV E R  S 1 2 . 9 5  It It T H E  C L I E NT T I C K L E R  $ 1 9. 9 5  THE BAR C H A RT 58.9 5 It It INCOM E &  E X P E NSER $ 1 5 . 9 5  MOT H E R 'S RECIPES 5 1 2 . 9 5  It It BU SIN ESS $ 1 6. 9 5  T H E  M A I LM AN S 1 2 . 9 5  It : APPOI N T M ENTS G RA D E  MY K I DS 5 1 5 . 9 5 : 
It AND M A N Y .  M A N Y  M O R E ! !  It It It It ALL PROGRAMS FOR CASSETTE & GUA RANTEED TO LOAD It : - FR EE CATALOG : It W I T H  INTROD UCTO R Y  SPECIALS It It It 
! It 
; POWERBYTE SOFTWARE : It ..... , .. 2 CH I P L EY RUN • It It � WEST BERLIN .  NJ 08091 It It (609) 346·3063 ." 4S6 It It It 

"--____ �� __ �--___________ -' It ............................ .............. It 
" See List 01 Advertisers on page 138 HOT CoCo .July 1983 133 
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type ahead and generate all 
the control characters. You 
can use a true CRT on the 
Colonnate serial port. 

The Basic compiler allows 
structured programs, long 
names , true subroutines! 
parameters, powerful tenni­
nal and disk I!O facilities for 
variable-size records, along 
with 10000git BCD floating­
point and high-speed execu­
tion. A keyed flIe-access 
facility is available as an 
option. 

The assembler supports 
the complete 6809 instruction 
set and allows conditional as­
sembly and INCLUDE fIles. 
The editor allows you to use 
SEARCH, CHANGE, DE­
LETE, REMOVE and oth­
er commands to edit large 
blocks of text. 

The system comes with 
complete documentation. 
Word-processing and ac­
counting applications and a 
Winchester disk drive are 
available. 

The Colormate is priced 
at $495 and is available 
from Computer Systems 
Distributors , P . O .  Box 
9769, Anaheim, CA 92802, 
7 14-772-1390. 

Reader Service ",. 559 

Monitor Those 

Kilowatt Hours 

The ECM (Electricity 
Consumption Monitor) is a 
CoCo program that uses 
text and graphic presenta­
tions to produce a daily 
display of home electricity 
consumption. 

ECM charts high, low, 
and average days, offers a 
20-day trend percentage 
analysis, and predicts bills 
to help you plan effective 
energy management. 

This program requires 
16K and Extended Color 
Basic. It sells for $ 10.95 
(plus 751t shipping and han­
dling) from CoCoDA T A 
Enterprises, 12 15  Emeralda 
Drive, Orlando, FL 32808. 

Reader Service ",.552 
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Take a Trip on 

the Real 3-D Line 

Dan Gar Enterprises has 
recently released Star-Em­
pire, the first of their Real 
3-D line. 

In this game, you must pi­
lot your spacecraft through 
a mysterious, guarded vor­
tex into another universe. 
Once in this universe, you 
must overcome various 

perils and attempt to find 
and destroy a powerful 
base ship. 

Star-Empire gives a 3-D, 
pilot's-eye view and comes 
complete with 3-D glasses. 
It requires 16K, Extended 
Color Basic, and joysticks. 

Star-Empire is available 
on cassette only for $24.95 
from DanGar Enterprises, 
1647 1 Rio Nido Road, 
Guerneville, CA 95446 , 
707-869·3420. 
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Use Four 

Cassette Recorders 

At Once! 

Star flower Technology 
Inc. has developed TIXIM 
model CC, a cassette port 
expander that allows you to 
interface up to four cassette 
recorders to your CoCo. 

The package contains 
several software utilities, a 
power transformer module 

and cord, a reference manu­
al, a tape containing eight 
program files, one port con­
nection cable, and four la­
bels used to identify cables. 

Although their tests show 
that TIXIM meets all FCC 
requirements, Starflower 
Technology states that be­
cause the FCC has not yet 
granted their product Class 
B Certification, it cannot 
be offered for sale. How­
ever , i f  you are inter­
ested, send them your name 

and address, and they will 
notify you when TIXIM is 
available. 

TIXIM will sell for 
$ 139.95. For more infonna­
tion, contact Starflower 
Technology Inc . ,  103 1  E. 
Duane Ave. ,  Suite H, Sun­
nyvale, CA 94806. 
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A Data­

Management 

System 

Filmastr is a machine­
language data-management 
system with features that in­
clude custom screens with 
up to 20 user-definable 
fields, fast fonn fill-in with 
no garbage-collection de­
lays, full-screen editing, 
user-formatted printouts, 
and field totals. It can also 
copy fields from previous 
records, create subfiles, and 
append flIes. 

Filmastr can sort fields 
and files quickly, and locate 
any record or group of 
records. 

A screen window provides 
you with menu selections , 
procedure instructions, and 
reports. Documentation is 
included. 

Filmastr requires Extend­
ed Color Basic and at least 
16K. It is available on tape 
for $29.95 or on disk for 
$34.95 from The Computer 
House, Box 105 1 ,  Dubois, 
PA 1 5801 , 8 14-37 14658 . 
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A 
'
Line of Modems 

and a Speed-Select 

I/O Board 
Universal Data Research 

Inc. has developed a new 
line of moderns and an I/O 
board that connect any 
RS-232 serial interface ter­
minal or computer with the 
phone line. 

UDRI offers acoustic 
($149), direct ($1 79), and 
auto-answer ($219) modems 
that operate at 300 baud 
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and provide half- and full­
duplex operation in origi­
nate, answer, and auto­
answer modes. 

The 1 ,200-baud direct 
($449) and auto-answer 
($499) modems provide 
fuU-duplex operation with 
switch-selectable local echo. 

The 2I2A auto-answer 
modem ($549) and the 212A 
auto-dial ($599) transmit at 
300 or 1 ,200 baud. They do 
not require special wiring or 
interfacing. 

UDRI also offers an 1/0 
board ($ 199) that works 

The Computer 
Glossary 

for Everyone 
The idea of owning or 

operating a computer may 
be an intimidating thought 
to the novice. Perhaps even 
more intimidating is the 
mysterious jargon associ­
ated with computers and 
technology. 

with the 212A modems and 

.
.. . 

_ .. . " , . ...... , . .. 

auto�atica11y selects the ap- r aAO,,1 
propnate baud rate. (" �E ,.".'." ........ .1'\ 

For more infonnation, '\ , .... , n 
contact Cynthia Dylis Wit- ........ . 

son, Director of Marketing, c:: ............ " '" 

Universal Data Research .... ..... 
. 

Inc., 2457 Wehrle Drive, 
Buffalo, NY 1422 1 ,  7 16-
63 1 -301 1 .  
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The Computer Glossary 
for Everyone, by Alan 
Freedman, demystifies the 
jargon and helps supply the 
confidence needed to take 
that first step into the com­
puter world. Students, busi­
ness people, and personal­
computer users will find 
more than 1 ,000 defini-

tions-many with illustra­
tions-all presented in a 
simple, concrete manner. 

This reference book is 
geared to all computer 
users, from beginner to ex­
pert. It contains 302 pages 
in an 8Y2-by- l l paperback 
format and sells for $14.95. 
Look for it at your favorite 

Are you intimidated by computer jargon? 

6809 DATABASE MANAGEMENT RMS 
RECORD MANAGEMENT SYSTEM 

RUNS ON THE COLOR WITH F.H.L. OR DATACOMP FLEX 
• USER DEFINED RECORD FORMAT VIA DATA DICTIONARY 

• SCREEN ORIENTED, FORM FILL OUT TYPE OF ACCESS 

• OPTIONAL fWO LEVEL RECORD HIERARCHY 

• ALL FILES IN ASCI I  TEXT FOR MAT, BASIC COMPATIBLE 

• DIRECT ACCESS BY KEY FIELD. MULTIPLE I N DEX FILES 

• EXTENSIVE DOCUMENTATION. SAMPLE APPLICATION 

• VERSATILE. PROFESSIONAL QUALITY REPORT WRITER 

• BUlL T·IN SORT I MERGE 

• EASY TO USE 

RMS is a complete DATABASE MANAG EMENT package for 
the 6809 computer. I t  is made up of five machine language 
programs that make up the most powerful business program· 
mlng tool available for the 8809. It can be used by the rela tive 
novice, to implement an incredible variety of information 
storage and retrieval applications, without any program· 
mlng. However, the programmer can use RMS as part of the 
solution to a la rger problem, saving many hours of un· 
necessary program development time. RMS can be used to 
handle data input, editing, validation, on·line retrieval, sort· 
ing and printed reports. Custom data manipula tion can be 
filled In by the user's 'BASIC programs. 

SINGLE CPU LICENSE 

FLEX * $200 
OS·9 + or RS·9 $250 
UNI FLEX * $300 

TERMS: VISA J MC J PREPAID 

WASHI NGTON 
COMPUTER 
SERVICES .- 29  

3028 SILVERN LANE 

BELLI NGHAM. WA 98226 

1 (206) 734·8248 

'FLEX and UNIFLEX ara trademarks 01 Technical System Consultants Inc.; + 0S-9 Is a tradamark 01 Mlcroware 

.. See List 01 Advertisers on page 138 HOT CoCo .Iuly 11)83 135 



I I  

-COWR TERM + PLUS + 
An Intt'lIilwnt T�rminal Program For Tht' Color 
Cflmputl'r or TOP 1 00. 
Fl'ature8: 

BA UD RATE - 1 1 0 to 1 920() 
I l al f  or Full Du plex 
Olll' or two Stop nits 
Odd, Evt'n or No Parity 
Word WRAP 
Turn off  Lowercase Lelll'rs 
Send All Control Characters 
Print Ouffer 
F.xamint' Bu ffer 
Send & Receivt' BASIC or Machine Languagt.' Programs 
or Files. 
Editor allows entry of tl'xt into Buffl'r a.� wt.'11 ;L� 
Edit ing of Buffer. 
( Disk Version Has more powerful Editor) 

Special Feature: 
Code & Decode ANYTHING i n tht.' l Iufft'r fur St.'l'u rt' 
Trdnsmission or Storage Using a USt'r dl'fint'd kt'y word 

pmCE 129.95 (Tape) 139.95 ( Disk ) I Iik or :12k Ht'q. 

52.00 shipping and handling on all orders. No extra 

dlarge on COD ordt.'rs, Ma.�tt.'rcard and VISA accepted. 
Chargl" ordt'rs add :1 'X, . Tl'xa.� rl'sidents add 5'X, salt's tax. 
Alluw I wo Wt't'ks for pt'rsonal (·he,·ks.  Your order will 

usually l it' shi ppt'd within Iwn or thrl'(' days. We wil l  
notify you of any prohlt.'rns withill ont' wt'ek. St'lld 20 

('t'llt �tal\lp for fn'e (·atalng. •u: 
. 

DOUB':,;,�:.�:�� :':::WT .�. r 
[)t'llto n, Tl'xa.� 7620 J r'� 
I'hont' II J 7 lfififi·2004 . 

TRS-80C ® and TOP 1 00® SPECiAliSTS 
COLORFORTH ® 

I S  THERE LIFE AFTER BA SIC? Yes! with COLORFORTH, a new. 
high level language for the color computer. COLORFORTH, a 
fig FORTH compiler. has an execution time as much as 10 to 
20 times faster than Basic. and can be programmed faster 
than Basic. COLORFORTH is highly modular for easy testing 
and debugging. COLORFORTH has been speciatry customiz­
ed for the color computer and requires only 16K. It does not 
require Extended B a S i c .  W h e n  y ou purc hase 
COLORFORTH,You receive both cassette and RS/DISK ver­
sions. the flgEDITOR and an extensive instruction manual. Both 
vers ions a n d  75 p a g e  m a n u a l .  a l l  f o r  
only . . . . . . $ 49.95 

MASTER MIXOLOGIST-The Bartenders' Guide® 
This disk based program for the color computer contains 
recipes for over 150 of your favorIte bar drinks-both alcoholic 
and non-alcoholic. MA STER MIXOLOGIST is menu driven for 
ease of use. Requires 16K and one RS/DOS drive. Get this one 
today. it will be great for your next party . . $ 19.95 

DEAlER and AUTHOR INQUIRE S INVITED 
Please odd S 2.00 shipping Texas residents odd 5 % 
Foreign orde ... must be In U.S. funds drown on U.S. bonks. or Mastercard and VISA 

ARMADILLO INTL SOFlWARE 
P.O. BOX 766 1  ... 

-AUSTIN,TEXAS 78 7 1 2  

PHONE(51 2)835- 1 088 
-

.,..499 
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The Jan-Jold check package 

computer bookstore. or 
write Prentice-Hall. Engle­
wood Cliffs, NJ 07632, for 
more information. 
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Check Printing 

for the Small 

Business 

Synergetic Solutions has 
put together a fan-fold 
check package for small 
businesses. These 9Y2-inch 
checks with end stubs come 
three to a page and can be 
used on any tractor-. pin-. 
or friction-feed printer 
capable of printing lO char­
acters per inch (80 columns 
per line). 

The package includes a 
choice of 200 or 500 checks. 
a data-ring checkbook. 
dual-windowed envelopes. 
and Checkbook-Checkwrit­
er II. a program that helps 
you use the system. 

With a few keystrokes. 
the program prints single 
checks or batches of regu­
larly or even irregularly 
scheduled checks. Check­
book-Checkwriter II also 
prints the check stub and 
creates the data files. 

The 200-check package 
with program cassette sells 
for $59.95 . The 500-check 
package is $79.95 . Either 

package with the program 
on disk costs an addition­
al $2. For more informa­
tion . contact Synergetic 
Solutions. 471 5  Shepherd 
Road. Mulberry, FL 33860. 
8 13-646-6557. 
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Hurray! 

A Replacement 

Keyboard 

Super-Pro is a full-travel, 
replacement keyboard kit 
for the TDP-l00 and the 
TRS-80 Color Computers. 

This replacement model 
maintains the same key 
layout and nomenclature as 
on the original keyboard. 
thereby assuring compati­
bility and operator conve­
nience. 

The Super-Pro. complete 
with instructions. sells for 
$69.95 . An additional plug 
adapter. priced at $4.95. is 
necessary for upgrading' 

computers manufactured 
after October 1982 (approx­
imate). 

Super-Pro is available 
from your favorite dealer or 
directly from Mark Data 
Products , 24001 Alicia 
Parkway, No. 226. Mis­
sion Viejo,  CA 9269 1 ,  
714-768- 155 1 .  

Reader Service ",,564 
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Auto Aun ill I. utility prognim lor tN TRs-eo" 
Extended a...c CObf COmputet'. 11 II uled 10 � 
CIIOf'IWenienCe and profeeelOnal� 10 your lOttware. 

AulD Aun witt help you CfMle your title te'"" 
'IIIIfth 'he grapNca editor The grllPfric;l; editor .'Iowa 
you to chOOM I. bKkground co&or and boreNr style 
Uling .he II'T'OlIW keys and IrIerWII O!hef commands 
you Cln draw plCtu,.. •. tMQdI; ..n.,. and "10 include 
... 

Auto Aun will gil"" " • •  rn.er;t'M,,- language load-
• prorg,.m 10 precMd your program on the tape. 
Then, to IIaI1 up your program. limply type 
CLOADM to load in the Auto Run Ioedet' prOGram, 
wNcn, will then ... 0m8tica1ly IIaI1 ilMlf up. diaptay 
'tOUr litle ecr.en, -.d your Pf09'am and then RUN 
Of EXEC II. 

Nee you mey ,.cord . voc.l or muaical ,n!rOduc­
UOn preceding your program. The Au10 Run IoI.cMr 
'" control me audto onion 

"Ie �tnI CII" be ... 10 Io.ct anywhere in 
--, _ 1800 ('''' PCLEAR 0 _1. Softwar. -..thOr.: The Auto Run preftx may be 
ICJIPIIncM<II IO ,our lOftwar. procIUC\l. 

Auto Run ia ., •••• and If'ICludM compte,. dOCt; 
",,"l81ion and an UMmbty ICNrCle '-" ng. 
AlQuir .. 181( e_nded 8Mk:. 

y�S 
Tape information 

Management System 
A uaef-onanled, ... y to UN personal d.tabase 
management system tor th. TR$-80' Color Com­
pu1er with 'heM outltanding 1 •• lur.s: 
-kMPS filet of programs. nt:mel, eddra .. es. blnh. 
days. recipes, clau Of club rotl,r5, Iny1hlng 

"'VaIlabl, reoord end field lenglh5 
-ptv ... aubillluhon edllor 
"up to 8 uHl'-oellnabl, helds 
-ML IOn (uP to 3 h,ldl). INrCh Ind eM"te funClton5 
"2 .. arch modes - rlnge and 'Iem 
- ..,..,-dtfinMMt pnnler IOfmal, lor any ptlnter 
• up 10 230 charKler. per record 

For IU,ts you g,t lhe dal,b ... mlnagement 
lyS1em, our full documentation which Includes a 
reference OUlde and a programmer', gUide. Ina our 
1181 BlbllOQl'aphy 01 an,c'" r .. atlng 10 the COlor 

Computer. Requl,es 16K Extended els,c 32K 
rKOmmended 
'''2 TIlliS IIIbI4ogrophy - 11.15 

S-tl� G .. 
A ...... 1100., and Iducahonal ven.on 01 I POpullr 
party game 101 the TRs-eo° Color Co,nputer 

For 1 to 10 player. LOAd • •  tory Into the com­
pute,. The "..yers 'f' Ukad 10 IUPPly a noun, verb. 
pan 01 body. otItbfity, tic wl\lch lhe prootBtn uses 
to comptete the .ory. The Itory. wtuch tI at.pllyed 
when all WOf'dt Ire .nltted. wtll 'be hU.nous Silly 
Syntu requlr" let< ExltnClacI 'Bute (32K fOt disk 
�Ion) FOf' 1" .11. yOlI get • uN' gutOt .nd I tape COMaining the Silty Syntp geme Ina 2 .tOt,es 
You can Cf .... your own .. or. or OfOtf MOry tapes 
trom Ihi M6tcttOn bete.. 
_ 8yntu ...... - Ten etoriN per lepe. 
85-001 • Fairy Tal.. $.S-O:)4 • Currenl Events 
$S-002 . Sing Along S5-OO6 . AOvtnlur./ScI.F, 
SS-003 . X·Rated S&007 . PotPOUrri 
Each .� tapt is It. II 101M. oft tot 3 or more .tory 
.,... D,.k '.12 ...... for Silty Synw and 2 SIOn" or 
..... , fOr SlNy $yntp Ind all 62 ltoriM 

IUGAR SOFTWARE 
2153 L .. h l.8ne Aeynold8burg. Ohio 43011 
(114) .. 1-4515 

Add 11.00 '* .... Of cNIo tot � ano l'llndhno OPloO .... 141! $.� ..... _ COO � .,. � o..litl � �  ,..,, 1 44 CII ...... IIIAIL • .,...., 117' 

��c 
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WITH THF; EU�CTRONIC BREADBOARD 
• Determine causes of circuit failure, reducing time spent 

troubleshoot ing. 
• Test and analyze analog circuits. 
• Evaluate voltages, ClIrrents, impL-cianee and frt.·quency rc.�ponse of 

anv circuit .  
• Sa�e circuit designs on eas.<;eUe tape. 
• Learn and verify electronic theory by entering sample cirellits. 

And mueh more. This CAD program is one of the best vou can buy. 
Ideal for any. electronic doughboy. Order your Electronic Bread­
hoard today. TRS-80 ' Color Computer 16K Ca'sette Tape Player 
044 IHC $49.95 Also available for Apple" 

CALL toll free: 1 -800-258-5473 

WS?lW' 
Instant Software 
Rt. 101 & Elm Street 
Peterborough NH 034.58 

... See List 01 Advertisers on page 138 

COLOR COMPUTER SOFTWARE 
COM PLETE Y O U R  WO R D  PROCESSOR 

S P ELL- R I T E  
THE Cassette Spe l l i ng Ver i f i e r  

Y o u 've g o t  t h e  best w o r d  process o r .  N o w  com ple te  y o u r  system w i t h  
the b e s t  spe l l i ng  v e r i f i e r .  S p e l l · R i t e  IS  a conven ient .  fast  way to i ns u re 
that  a l l  of your  documents a r e  l e! te r  per fect .  Spe l l ·R i te  was deS ig ned 
spec i f ica l ly  for casse!te-based word processors .  like Yours '  

A 

Spel l ·  R i te  IS easy to use .  compl etely menu  d l l v e n .  

Spe l l · R i te I S  F a s t l  You can ven i fy  a 1000 word document  i n  u n d e r  9 
mi llutes · I Il c l u d i n g  cassette 1 1 0  
S p e l ll ·R i te  I S  c o m ple ,te  I t  comes wi th  I t S  o w n  1 0 . 000+ word d ic t ionary  
which you  can  expand A lso  Included is  a s u per l) m a n u a l  

S p e l l · R i l e  w o r k S  w i th  any word processor t h a i  generates A S C I I  tape  
f i l e s .  such as C o l o r  Sen p s l t .  Super  Co lor  Wr i ter  a n d  Te lew1 l le r  64 32K 
of RAM and Extended BaSIC a r e  requ i red .  

Casse ttes and m a n u a l  559.95 

D ISK BASIC AI D DISK BAS IC 
MADE BETTER 

Your Coior  Disk Basic is one of the most powerful BaSICS on a n y  
computer .  A d d  D i s k  Basic A i d  a n d  i t  also becomes o n e  of t h e  easiest ( 0  
use! T h e  B a s i c  A i d  pac kage wil l  make developing a n d  entering Basic 

p r o g r a m s  a snap Here are lust SOME of  the great features Basic Aid 

contains .  

• F u l l  Screen Edi t ing • Cross Reterence 
• Automat ic  Line Numbering • Automatic Key Repeat 
• 2 Key e n l r y  o f  Basic keywords • User det i na ble  keys 

PLUS. Label  suppor t '  This unique Basic Aid tea(ure is  a vast 
improvement  i n  the  Basic language.  Label any l i ne you want and 
use that  label  i n  a l l  ca l ls  t o  that  l i ne .  Forget  about  l ine numbers .  
just c a l l  rout ines by name l i k e  th is :  

"ON A GO TO ENTERCHECKS.  PA YABLES.  EXIT 

A real t i me sa ver And tor t ransportabi l i ty BaSIC Aid w i l l  convert  
a n  l a bels  to l ine n u mbers .  

These and  other  g reat features m a k e  Bas ic  Aid a · m u s t '  for  anyone who 
w r i tes  o r  mod l t les  Basic  prog r a m s. BaSIC Aid r u n s  on 32K o r  64K Disk 
systems It  comes Wi th  complete documentat ion  and our  new heavy 
duty keyboard over lay .  

D isk Basic Aid  549 95 

SPECT R U M  - S T I C K  
Put the l O Y  back in to  co'ior  comput ing  w i t h  the Spect r u m  St ick  ThiS  
heavy d u t y  joyst ick  g ives  you a t r lle feel  at contro l  And I f  comes wi th  
an extra  long cable a nd power on / ot t  LED 

" . .  the feellllQ at th is loyst lck IS  superb . · ·  March 1 983. 80-Mlcro 
TX: add sales tax 539 95 

Send check or  money order tor total purchase price. plus 5 1 50 S & H 
C h a r g e  c a r d s  I n c l u d e  a l l  e m b o s s e d  i n t o r m a t i o n  
o SpeH·Rlte 0 Disk  Basic Aid 

LI Spectrum Slick 0 Send F l ee Catalog 

SEND 10 P O  Box 1 80006 
Aust in .  Texas 78718 

(512) 837-4665 

Name 

Add ress 

.------------------------------------------ � .54 
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128 Nelson Software . .  . . . . . .  34,35 

567 Ocean, lnc. . . , . . . . . . . . . . . .  . . . . .  . . . 1 34 

124 Perry Computers . . . . . . . . . .  , . • . . . . . . . . . . .  72 

262 Phillipps Systems . . 93 

310 Phone Line, The . . . . . . .  , 81 

486 PowerbyteSoftware . ,  . .  133 

94 Practical Programs . . . . . .  93 

339 Prentice Hall , . 9  

550 Prentice Hall  . . . . . . .  136 

555 Programs by Mr. BOb. . . .  , . . . . . . . . .  135 

80 Program Store, The . . . . . . . . . .  , . .  23 

245 Programmer's Institute . . . . . . . . . . . . . . . . . . .  27 

2'96 Rainbow,The . . . .  . .  . . . . . . . . . . . . . . . . .  58 

Real Software , . . .  73 

84 Renaissance Game Design . . . .  20 
510 Scott TassoAssociates . 142 

83 Screen Play . . .  . .  . .  . .  . .  . . .  . .  . .  CI I ,  3 

87 Soft Sector Marketing . . .  1 1 3  

327 Software Support . . . . . . . . .  , . . . . , . . , 1 43 

1 1 9 Spectral Associates . . 1 01, 103 

525 Spectrum Projects . .  . . . . . .  1 1 5  

561 Speech Systems . . .  . . . . .  , . . . . . . . . . .  130 

569 StarfiowerTechnology, Inc. . . . . . .  1 36 

432 Starkits . .  , . . .  , , 69 

434 

144 

456 

230 

553 

389 

177 

Strictly Color Software . . . . . . . .  , . .  . . . . .  54 

Sugar Software . . , . . . . . • . . . . . . . 137 

Sun lock Systems . . . . . . • . . .  , , , . .  , . .  71 

Synergetic Solutions . , , 29 

SynergetiC Solutions . .  , 1 36 

TCE Programs, ,Inc, . . . . . . . . .  , . . . . , . ' • . . . .  , 95 

Tom Mix Software . . . .  129 

551 Universal Data Research, lnc, . . . . . . . . . . . . .  1 37 

46 Virginia Company, The . . . . . . . . . . . . . . . . .  , . .  53 

29 Washington Computer Service . . . . . . .  , . . . .  135 

Wayne Green Books . . .  1 1  

557 West Bay . . . . . . . .  ' . . . . . .  130 

156 York 1 0 Computerware , . . . .  , . . . . . .  , . . .  . 1 27 

'Thl • •  d.er1I •• r pref ... to be cont.cted directly. 

For lur1h.r Inform.tlon from our adver1I •• r., pl •••• u.e the R.ader Servlc. c.rd. 
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You've invested a lot of time and 
money into your computer . .  

It 's time tha t investment paid off! 

THE COLOR ACCOUNTANT 
IntroduCing The Color Accountan t (f ro m  T h e  Program­
mer's I nstitute), the only complete personal financial 
package specifically designed for the TAS-80 Color 
Computer. This u n i q ue package i ncl udes: 

1 . Complete Checkbook 

Maintenance 

2. Chart of Accounts Maintenance 

3. I ncome/Expen .. Accounts 

-t. Net Worth Statement 

5. Paymentsl Appointments 

Calendar 

6. Cotor Graph Design 

Package (graph' any fIIee) 
7. Check Search 

8. Home Budget Analyels 

!I. Decision Maker 

10. Mailing Llet 

After the initial setup. THE COLOR ACCOUNTANT requires less 

than an hour of data input each month. 

The check book maintenance program Is the key to the entire 

package. Once your checkbook is balanced. the checkbook summary 

file will automatically update the home budget analysiS, net worth, 

and i ncome/expense state ments. You can then graph any lile , record 

bills and appointments, make decisions, print a mailing list, analyze 

various accounts or stocks, and even calculate taxes. 

All programs are menu-driven and allow add/change/delete. Each 

file and statement can be l isted to screen or printer, and saved to 

cassette or diskette. THE COLOR ACCOUNTANT also comes wi th 40 
pages of docu mentation that leads you step-by-step through the entire 

package. The TRS�O COLOR Ext. Basic requires 16K for this package. 

$74.95 Cassette $79 95 • Diskette 

Send $2 For Our 
New 64-Page Catalog (#1 1 )  

Which Contains 
More Than 500 Software Products. 

( Catalog Is provided FREE with any order) 

To Order: 

Write or cal l  Toll-Free (800) 431 -281 8 
(N.Y.�. residents call 91 4-425-1 535) 

!L[]r:1PUTA(]�%LS �. 
50 NORTH PASCACK ROAD 
SPRING VALLEY, N.Y. 1 0977 

• add $3 'or ShippIng in  UPS ar... ' add $5 1o CANADA or MEXICO 

• add $4 for C.O O. or non· UPS �. . add proper poslage elsewhere 

• 
30-DAY MONEY BACK GUARANTEE 

•••  ALL PIIICES AHD IPECIFICATIONl IUIIJECT TO CHAHGE '" 
DELIVEIIY IUBJI!CT TO AVAILAIIIUTY 

.. See List 01 Advertisers on page t38 

BUSINESS PAC 1 00 
Now A vailable for the 

TRS-80 Color Computer! 
Includes Inventoey Control, Payroll, Accounts Receivable, 
Accounts Payable, Checkbook Maintenance, and more. 
Comes with 128-page user's manual. 
I nterest apportionment by Rule of 78's • Annu ity computation program 
• Time between dates . Day of year a particular date falls on . Interest 
rate on lease . Breakeven analysis . Straightline depreciation . Sum of 
the digits depreciation • Declining balance depreciation • DOUble 
declining balance depreciation . Cash flow vs. depreciation tables 
• Print checks with daily register . Checkbook maintenance program 
• Mortgage amortization table . Compute ti me needed for money to 
double. triple, etc . • Determine salvage value of an invest ment . Rate 
0' return on investment with variable inflows . Rate of return on invest­
ment with constant i nflows . Effective interest on a loan . Future value 
01 an Investment (compound interest) • Present value of a future 
amount • Amount of payment on a loan . Equal withdrawals from 
investment to leave zero over . Si mple discount analysis . Equivalent 
& nonequivalent dated values for obligations . Present value of deferred 
annuities . Percent markup analysis for items . Sinking fund amortiza­
tion program . Value of a bond . Depletion analysis . Black-Scholes 
options analysis . Expected ret urn on stock via discounts diVidends 
• Value of a warrant . Estimate of future earnings per share for company 
• Compute alpha and beta variables for stock . Portfolio selection 
model . Option writing computations . Value of a right . Expected value 
anal ysis . Bayesian decisions . Value of perfect I nformation . Value of 
additional information . Derive utility function . Linear programming 
solution by simplex method . Transportation method for linear pro­
grammi ng . Economic order quantity Inventory model . Single server 
queueing model • Cost-vol ume- profit analysis . Conditional profit 
tables . Opportunity loss tables • Fixed quantity economic order 
quantity model . Cost-benefit waiting line analysis . Net cash-flOW 
analySiS for simple I nvestment . Profitability index of a project . Weight­
ed average cost of capital . True rate on loan with compensating 
balancb requi red . True rate on discounted loan . Merger analysis 
computations . Financial ratios for a fi rm . Net present value of project 

•. Laspeyres price index . Paasche price Index . Construct seasonal 
quantity indices for company . Time series analysis linear trend . Time 
series analysis moving average trend . Future price estimation with 
inflation . Mailing list system . Letter wri ti ng system ( links with mailing 
list syste m) • Sort lists of names . Shipping label maker . Name label 
maker . DOME busi ness bookkeepi ng system . Compute week's total 
hours from timeclock info. • In-memory accounts payable system 

• Generates invoices on screen and print on printer . I n -memory 
inventory control system . COmputerized telephone directory . Time 
use analysis . Use 01 assignment algorithm for optimal job assignment 

• I n-memory accounts receivable system . Compare � methods of 
repayment of loans . Compute gross pay required for given net. Com­
pute selling price for given after-tax amount . Arbitrage computations 

• Sinking fund depreciation . Computerized UPS zone table . Type 
envelope with return address . Automobile expense analysi s . I nsur­
ance policy fi le . In-memory payroll system . Dilution analysis . Loan 
amount a borrower can afford . Purchase price for rental property 

• Sale-leaseback analysis . I nvestor's rate of return on convertable 
bond 

1 00 Ready-To-Run 
Business Prog ra ms 

only s99.95 
(Available on diskette only) 

A lso available for T AS-80 Models I , I I  and I I I ,  Appl e, Atari, 
Osborne, Kaypro, al l  Commodore Computers and most 
CP/M systems . 
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SPIROMANIA 

This is the start of a series of 
, articles I'll be doing for HOT 

CoCo about one of my favorite topics­
spirals. To be more precise, it is about 
spirals used to create artistic designs 
with the Color Computer. 

The idea for all this started back in 
May 1982, when 80 Micro published 
" Spiromania." In that article I stated 
that I hoped to pursue the cause of 
simple generation of spiral patterns. 
What I'll be doing in this column is 
pursuing these spirals wherever they 
happen to twist my ideas. 

Maybe I should take time to defend 
the cause of computer-generated art as 
it applies here. Spirals are naturally 
occurring shapes that hold a fascina­
tion all their own. From objects as 
huge as a spiral nebula to the tiny 
spiral motion of a euglena in pond 
water, spirals were already in motion 
long before we were so much as a 
twinkle in Mother Nature's eye. It is so 
easy to close your eyes and visualize a 
spiral curve-perhaps the shape itself 
is buried deep within our con­
sciousness. 

Whew! I'll call a halt before I get 
too heavy, but I hope you see the 
point-because spirals are a natural 
shape, you shouldn't feel guilty about 
enjoying their simple beauty. 

As regards their artistic value, that 
is up to you. With beauty being in the 
eye of the beholder and all that, you 
can use Spiromania to create all kinds 
of designs. By the time I have com­
pleted this series, however, you should 
have enough examples to try out your 
own ideas. 

The first program is more or less a 
repeat of the machine-code driver rou­
tine that 80 Micro published last year 
(June/ July 1982, p. 106). This ver­
sion, however, does have a couple of 
enhancements to allow for more ex­
perimentation. 

Also, this time the code is in ED­
TASM + format, which should have a 
wider appeal. One problem in my pre-
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IF ONLY 
PICASSO 

HAn A CoCO 

by lake Commander 

vious article was that Radio Shack had 
not yet released an editor/assembler 

for the Color Computer, so I used 
SDS8OC, the development package 
from Micro Works in California. 

Unfortunately, this was a little too 
expensive for many people, and I end­
ed up publishing source code for too 
small an audience. Not only that, but I 
used some of the more esoteric fea­
tures of SDS8OC, which were not easi­
ly translated to other assemblers. 

This version should give you no 
such problems. You can now spend 
two or three hours typing in the source I 
code knowing it will work. 

When you have the source code in 
the machine, assemble it and check 
that your printout matches the Pro­
gram Listing. If all the addresses 
match up and your final assembly ad­
dress is $7DA5, all should be well. 
Otherwise, it's back to the keyboard 
until you find your error. 

Next time around, I'll discuss how 
to use this code from Basic and how 
you can mix various shapes to create 
some interesting designs. I'll also be 
getting into some of those weird things 
called color artifacts, which will 
enable you to produce color spirals 
even in black-and-buff mode . •  

Program Listing 

7C0!21 

7 C!2lel BD 
7C03 SE 
7C�It. C5 
7ClilS 27 
7C" IA SE 
7C0D AF 
7C l Ql 9E 

7C 1 2  4 F  

7c n 34 
7 C 1 5  BD 

I 7 C 1 S  I F  
7C I A  1 7  
7C 1 D 86 
7 C 1 F  27 

7C2 1 5A 
7C22 1 2  
7C23 1 2 . 

?C24 4 A  

E<3ED 
02D0 
;<1 1 
"'3 
1,1 1 6S 
SC 4 A  
S A  

1 6  
9FB5 

3el 
1i11i1 A? 
ylJ21 
06 

y.1(!l l �If21 

IMl l 1 111 
,,1111 1 2111 

1,1�1 1 3111 STRT 
,,1 111 1 41<1 

�le1 1 50 
0"J I 61� 
111�1 1 7 1i1 
111v.l l Sl� STRT I 

" '11' 1 91<1 
1<111121,10 
;�1i1 2 1 1,1 STEP 

1i1022!� 
v." ?l 2 ::.v.1 
elv.'24'�J 
'!i�125,�1 
0111260 
,!1027f21 

131i12SI11 STEP 1 
,,111129,,1 

efe'31!1�!1 
1�03 1 0  

ORG 

J SR 
L O X  
B I TE' 

BEQ 
LOX 
S T X  

L O X  

CLRA 
PSHS 

J !3R 
TFR 

LBSR 

LDA 

E'ED 
DECE< 
NOP 
NOP 

DECA 

$7CQ10 

$Bc·ED ; USR ARG T O  D 
#361<1 * 2  ; # DEGS EVEN 
# 1  ; E VEN ARG? 
STR T I , I F SO 
# 1 8121 * 2  ; # DEGS ODD 
< e I Rc , peR 

< $SA , CONSTANT Z E RO 

A , B , X 
$9FE<5 

U , D 

S I N  1 
# iiI 
SlEP2 

; I GNORE MSB 
, LOB E S / ANGLE 
; D * X  TO Y , U 
, RESUl.T TO D 
; S I N I LOBES* ANGL E )  
; # T I MES 

; I F NONE 
l OR WHATEVER 

, DONE ALL" 

Listing continued 



� __________ SPIROMANIA 
Listing continued 

7C25 26 
7C27 
7C29 
7C2B 
7C2D 2 1  
7C2F 
7C3 1 

34 
8 0  
.,.." .... ' ..... 

AE 
26 

7C33 97 
7C35 0 7  
7C37 9 7  
7C39 0 7  
7C3B B D  
7C3E 2 0  
7C4�1 3 4  
7C42 9 6  
7C44 06 
7C46 9 7  
7C48 0 7  
7 C 4 A  3 5  
7 C 4 C  9 7  
7C4E 0 7  
7C5�1 BD 
7C53 35 
7C55 30 
7C59 8C 

7CSC 25 
7C5E 39 

F A  
1114 
34 
6 1  
�18 
62 
00 
C4 
C6 
BE 
C0 
9374 
1 3  
06 
C4 
C6 
BE 
C�I 
06 
C4 
C6 
94 A 1  
1 6  
89 0�101 
111200 
7C5A 
El4 

7C5F EC 65 
7C6 1 80 5E 
7C63 A6 62 
7C65 80 1 F  
7C67 80 3C 
7C69 CB 2111 
7C6E< C4 FF 
7C6D 34 04 
7C6F EC 66 

7 C 7 1  aD 4E< 
7C73 53 
7C74 A6 63 
7C76 8 0  I1I E  
7C78 80 2B 
7C7A C B  0�1 
7C7C C4 FF 
7C7E C 1  C0 
7C8�1 25 02 
7CS2 C'� C 0  
7 C 8 4  35 82 

7C86 34 1112 
7C88 4 0  
7C89 2 B  111 1 
7CS£< 4 3  
7 C 8 C  8 0  8111 
7C8E 34 0 4  
7 C 9 0  50 
7C9 1 2£< 0 1  
7C93 53 
7C94 C0 80 
7C96 3D 
7C97 58 
7C98 49 
7C99 8£< 80 
7C9B 1 F  89 
7C9D 35 02 
7C9F A8 Elil 
7CA 1 2A 0 1  
7CA3 53 
7CA4 39 

7CA5 86 FF 
7CA7 8 0  D O  
7CA9 50 

·7CAA 26 0 1  
7CAC 5A 
7CAD 1 F  98 
7CAF 84 03 
7eB 1 34 �12 
7CB3 54 
7CB4 54 
7CB5 34 1114 
7CB7 EB E4 
7CB9 E£< E0 
7CBB EB E�I 
7CBD 39 

�J0320 
0033111 STEP2 
1110340 
111035111 
0036�1 
011137111 
�'0380 
011139�1 
01114�10 
004 1 111 DOT 
0111420 
00430 
�1044111 
111,21450 DOT 1 
0�'4 6111 
00470 
00480 
0049111 
1111i150�1 
0051 111 
0111520 
111�'53111 
�10540 DOT2 
'�k'550 
0056111 
011157111 t I RC 
1110580 
0'�590 
111111600 
�106 1 0  X Y  
0062111 
006311' 
00640 
�1111650 
0111660 
'M'67�1 
01i)680 
�lk1690 

111111700 
�'"17 1 111 
011172111 
0073�1 
111074111 
0111750 
0111760 
�1111770 
111078111 
00790 
11111181110 X Y 1  
008 1 0  
v.1�1820 SRAD 
0111830 
0111840 
00850 
008'60· SR 1 
0111870 
111088�1 
0111890 
0090111 
009 1 111 SR2 
i21092121 
011193111 
111111940 
I1I�J950 
lilel960 
00970 
111111980 
�'0990 
111 1 000 
0 1 0 1 '"  SR3 
I� H'20 
111 1 030 SCL 
I11HI40 
121 1 050 
0 1 060 
0 1 070 
0 1 08'" SC 1 
111 1 090 
111 1 1 Y.1", 
0 1 1 1 0 
0 1 1 20 
0 1 1 30 
111 1 1 40 
111 1 1 5111 
kl l 1 60 
111 1 1 7111 

.- SflfI List 01 Advertisers on page 138 

ElNE 
PSHS 
BSR 
LEAS 
BRN 
L O X  
BNE 
STA 
STB 
STA 
STB 
JSR 
BRA 
PSHS 
L O A  
LOB 
STA 
STB 
PULS 
STA 
STB 
J SR 
PULS 
LEAX 
CMPX 
EQU 
BCS 
RTS 

LDD 
BSR 
LOA 
BSR 
BSR 
ADDB 
ANDB 
PSHS 
L DD 

BSR 
COMB 
LOA 
BSR 
BSR 
ADDB 
ANDB 
CMPB 
BCS 
SUBB 
PULS 

PSHS 
TSTA 
ElM I 
COMA 
SUBA 
PSHS 
TSTB 
BM I 
COMB 
SUBB 
MUL 
LSLB 
ROLA 
ADDA 
TFR 
PUloS 
EORA 
BPL 
CO�1EI 
RTS 

LOA 
BSR 
TSTB 
BNE 
DECB 
TFR 
AND A 
PSHS 
LSRB 
LSRB 
PSHS 
AD DB 
ADDB 
ADDE< 
RTS 

STEP 1 
B 
X Y  
1 ,  S 
DOT 
2 , S  
DOT l 
< $ C4 
< $C6 
< SBE 
< $C�I 
S9C:.74 
DOT2 
A , B 
< $1;:4 
< $C6 
< SBE 
< $C0 
A , B  
< SC4 
< $C 6  
$94 A 1  

A , B , X 
> l , X  

* - 2  
STEP 

5 , 5  
S I N  
2 , 5  
SRAD 
SCL 
.. 32 
II$FF 
B 
6 , S 

COS 

3 , S  
SRAD 
SCL 
110 
II$FF 
11 1 92 
X Y 1  
11 1 92 
A , PC 

A 

SR 1 

11 1 28 
B 

SR2 

11 1 28 

11 1 28 
A , B  
A 

, S+ 

SR3 

11255 
SRAD 

SC 1 

B , A 
113 
A 

B 
, S  
, S+ 

, S+ 

; NO 
, SAVE RAD I US 
; GE T  COORDS j RESTORE STACK 
; USE BRA FOR DOTS 
, ANGLE 
, I F NOT 1 S T  
; STEUP L I NE START 
; Y  L I NE START 
' X  DOT COORD 
, Y  DOT COORD 
, SE T  P I XEL 

; X , Y  CooRDS 
; PREV L I NE START 
; D I TT o  Y COORD 
; L I NE START X 
; L I NE START Y 

; L I NE END X 
; L I NE END Y 
; DRAW L I N E  
, L OBES/ANGLE 
; BUMP ANGLE 
, DONE C I RCLE? 

, NOT YET 

; CURRENT ANGLE 
; S I N  TO B 
; RA D I US 
; GYRATE X 
; SCALE FOR V I D  
, R STR CENTER 

, SAVE X COORD 
; C RNT ANGLE 

; COS TO B 
; I NVRT FOR V I D  
; RAD I US 
; GYRATE Y 
, SCALE FOR V I D  
; Y OFFSET 

; >MAX? 
; NO 
, WRAP AROUND 
; GET X I!< RTS 

, RAD I US 
; } 1 27 7  
; YES 
; MAKE > 1 2 7  
; GET �'- 1 27 
; CRNT S I N / COS 
; > 1 277 
; YE S  
; MA�:E > 1 27 
; GET 0- 1 27 
, ( 7  B I T )  
; GRAB 
, E X T RA B I T  

; RSLT .TO B 
; CRNT S I N / COS 
, RA D I US S I G N 
; S I GNS SAME 
; ELSE RVRSE RSLT 

; SCALE FACTOR 
, SCAL RAD I US 
; =e'? 
; NO 
, ELSE - 1  

; SAVE L o  B I TS 
; TO STACK 
; 1 /2 
; 1 / 4  

2 / 4  
3 / 4  
+ L O  B I TS 

Listing continued 

HOMEBASETM 
THE COMPLETE TRS-80· 

COLOR COMPUTER 
DATABASE IN ONE COMPLETE PACKAGE: TEXT PROCESSING-DATA MANAGEMENT SPREADSHEET CALCULATION­TEXT & DATA UTILITIES 
POWI" & 'UlilIBILlTV: 

• PAGE NUMBERING & HEADINGS 

• RENAME tiles & PRINT DISK DIRECTORIES 

• VARIABLE LENGTH alphalle-.I data helds 
• DEFINE and TOTAL on fields within TEXT records 
• Print FORM LETTERS & MULTIPLE COPIES 

• FREE FORM REPORT WRITER lor DATA hies 
. 50 DATA FIE LDS per dala record 
• REORGANIZE data Or tellt records 
• SEARCH on record names �f any data 
• PRINT labels uSing tellt Of data records 
• ASSIGN your own record & dala names 
• FORMATTED prinllng for dala records & "elds 
• MERGE. BACKUP (10 casselle) .  or Copy any hie 
• 250 Screens of lext wllh embedded pnnter conlrolS 
• ASCENDING & DESCENDING SORT uSIng any data 
• ADD. SUBTRACT. MUL TIPL Y or DIVIDE DATA FI ELDS 

IAIV TO UII allD WILL IUPPO"TID: 
• NO programming or equlpmenr modlflcalions required 
• MENU dflven wllh smgle slroke commands 
• COMPLETE Cursor control lor lex I & dala enlry 
• 1 20  PAGE MANUAL WITH 2 MASTER DISKETTS 

• REOUIRES 32K Color Compuler wllh 1 disk drive 

FOR VISA/MASTER CARD ORDERS CALL: • 
800·334·015<4 u'. 887 

In N.C. 111·544·5401 OR SEND $75.00 
check/monty order 

HOME BASE" COMPUTER SYSTEMS P.O. BOX 3448, DURHAM, N.C. 27702 
N C reSldenls add 4� sales lax 

HOMEBASE'· is a Irademark of HOMEBASE'· 
COMPUTER SYSTEMS. a subSidIary of Small BUSiness 

�t�S�' j��
r
�:�e�a;k ��\��n

5
d4y4 ���p8 .-359 

THE BEST I N  
SOFTWAIRE FOR K IDS! 

CIRCUS ADVENTURE 

SCHOOLMAZE ADVENTURE 

16K S 9.95 
16K S1 1.95 

READING AIDS 4·Pak 16K Eal. S19.95 
FOREIGN LANGUAGE BASEBALL 16K hI. S1 1.95 
Spanish, French 01 Italian (specify! 

MONEYPAK 32K Ell. S22.95 
2 Plograms teach the use of money to purchase items 
displayed and to buy from a fast food menu. Includes 
play money. 

BEYOND WORDS 32K Ell. S19.95 Each 
3 Patt menu driren program with tutorials and grade 
a ppropliate subtests and reviews. Orer 400 questions, 
a 00 words, modifiable. 

• Beyond Words I . Grades 3·5 
• Beyond Words II . Grades 6·8 
• Beyond Words I I I  . Grades 9·1 2  

VOCABULARY BUILDERS 32K Exl. $19.95 Each 
4 Part multiple choice formal. 200 qu estions, 1 000 
words. User modifiable. 

" Vocab. Builder I . Grades 3·5 
• Vocab. Builder II  . Grades 6·8 
• Vocab. Builder III . Grades 9- l2 
COMPUTER I StANO, Oept. H 

227 Ham pton Green, Staten Island, I 
NY 103 1 2  

Add S1.00 S/H . N.Y. Add Proper Tn 
Send lor catalog of other prolrams 

m·1O COlOl COMPUTU .- 1 16 

TRS·80 is a '<'giS1f"rf>d trddf"mark of T and) Corp. 
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F R E E  
O U R  N EW CATALOG 

MASTER CONTROL II 
By Soft Sector Marketing 

SAVE ... 
Progra mming Time and Mistakes 

V' 50 Preprogrammed keys for fast 
accurate entry of command 
words. 

V' Plastic keyboard overlay. 
V' Custom Key. 
V' Auto line number ing. 
V' Now di sk compati ble. 
V' Much more. 

Only 51 9.95 
CoCo Warehouse 

Where Shopping by Mail is "USER FRIEN DLY" 

500 NORTH DOBSON 
WESTLAND, MI 481 85 

(31 3) 722·7957 .,.. 350 

TRS-8IO 
COM PUTER 

D I SCOU N TS 

• Factory Direct 
• Best Prices Anywhere 
• No Ou1-of-State Taxes 
. 1 00% Rad i o  Shack Warranty 
• Free Price List 

SCOTI TASSO 
ASSOCIATES 

1 75 E North Delsea Drive 
Vineland, N_J. 08360 

800-257-0426 
NJ 609-691 -71 00 .,.. 5 ' 0  

• • .8ubscnption 4 
• Problem? � 

, 

Hot CoCo does not keep subscrip­
tion records on the premises, 
therefore calling Us on'ly adds time 
and doesn't solve the problem. 

Please send a description of 
the problem and your most recent 
address label to: 

/ HOT CoCo 
Subscription Dept. 
PO Box 975 
Farmingdale, NY 1 1 737 

Thank you and enjoy your subscription 
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SPIROMANIA _____ � ___ __'____, 
Listing continued 

7CBE C3 
7CC I C3 
7CC4 34 
7CC6 83 
7CC9 24 
7CCB C3 

7CCE 83 
7COI 34 
7C03 24 
7C05 C3 

!!11i1E<4 
0000 
1 111 
0200 
F B  
0200 

"' 1 68 
0 1  

0 1 68 

7C08 1 k183 1110B4 
7COC 25 07 
7COE 34 1116 
7CEI11 CC 0 1 68 
7CE3 A3 E l  

7CE5 3111 
7CE8 E 6  
7 C E A  3 5  
7CEC 2 5  
7 C E E  5 3  
7CEF 3 5  

7CF l 
7CF2 
7CF3 
7CF4 
7CF5 
7CF6 
7CF7 
7CF8 
7CF9 
7CFA 
7CFB 
7CFC 
7CFO 
7CFE 
7CFF 
70�113 
70�ll 
7002 
70"'3 
7004 
7005 
7006 
701117 
701118 
70"'9 
700A 
701ilB 
700C 
70�10 
700E 
70111F 
7 0 HI 
7 0 1 1 
70 1 2  
7 0 1 3  
70 1 4  
70 1 5  
70 1 6  
70 1 7  
70 1 8  
70 1 9  
70 l A  
70 l B  
70 1 C  
70 1 0  
70 1 E  
7 0 l F  
702111 
702 1 

8C �19 
8B I 

0 1  
0 1  

9111 

80 
7E 
70 
7C 
7B 
7 A  
7 9  
78 
7 7  
7 6  
7 4  
7 3  
7 2  
7 1  
7111 
6F 
6E 
60 
6C 
6Et 
69 
68 
67 
66 
65 
64 
63 
62 
6 1  
6111 
5F 
5E 
5C 
5Et 
5A 
59 
58 
57 
56 
55 
54 
53 
52 
5 1  

4F 
4E 
40 
4C 

111 1 1 80 
0 1 1 90 * ENTRV 0-ANGLE*2 ( OEGS < = 65535 ) 
0 1 200 * E X I T  B=S I N /COS_ I - 255 
0 1 2 1 0  
"' 1 22�' COS 
lil 1 2 30 S I N  
0 1 2 40 S I N I  
121 1 2 50 S I N2 
�1 1 260 
0 1 270 
" ' 1 280 

AD DO 
AD DO 
PSHS 
SUBO 
BCC 
AOOO 

119111 * 2  
11,3 
X 
11360*2 
5 1 1'12 
11360*2 

�1 1 2 90 * GET ANGLE 111- 1 79 _ 5 
�1 1 3 00 * SET CF I F  :>= 1 8el 
111 1 3 1 111 
,,1 1 32 0  
111 1 3 30 
111 1 34 0  
121 1 350 
111 1 361� 

SUBO 
PSHS 
BCC 
AOOO 

0 1 37111 * GET M I RROR I MAGE 
0 1 380 * I F  ANGLE )= 90 
,3 1 390 
1" 1 4,�0 S I N 3  
i21 1 4 1 0  
,;1 1 4 2 0  
QI 1 4 30 
QI 1 4 40 
0 1 450 

CMPD 
BCS 
PSHS 
LOO 
sUBo 

1190*2 
S I N4 
A ,  E' 
11 1 80 * 2  

, 5+ +  

; COS I NE E _ P _ 
; ANGULAR OFFSET 

; GET ANGLE 
; BETWEEN 
; 0  - 359 . 5  

; ANGLE > 1 807 
; CF 'SET IF < 1 8el 

; REA�J UST 

; ANGLE )- 91117 
; I F ANGLE < 90 
; ANGLE TO sn:: 
; 1 80 OEGS 
; r'1 1 NUS ANGL E 

0 1 46111 * GET S I NE VALUE FROM TABLE 
0 1 47111 * NEGATE IT I F ANGLE WAS ) =  1 8111 
0 1 480 

I 

111 1 4 90 S I N4 
0 1 500 
0 1 5 1 0  
0 1 52�1 
0 1 530 
0 1 54 0  S I NS 
0 1 550 

LEAX 
LOB 
PULS 
BC9 
COMB 
PULS 

0 1 560 S I NTBL FCB 
0 1 57 0  FCB 
0 1 580 FCB 
0 1 590 FCB 
0 1 60 0  FCB 
0 1 6 1 0  FCB 
0 1 620 FCB 
0 1 630 FCB 
0 1 64 0  F C B  
0 1 650 FCB 
0 1 660 F C B  
0 1 670 FCB 
0 1 680 FCB 
0 1 690 FCB 
0 1 7 00 FCB 
0 1 7 1 0  FCB 
0 1 720 FCB 
0 1 7 30 FCB 
0 1 740 FCB 
111 1 75111 FCB 
0 1 760 FCE< 
111 1 7 70 FCB 
0 1 780 F C B  
111 1 790 
�1 1 800 
111 1 8 1 0  
,,1 1 820 
0 1 830 
0 1 84111 
!;1 1 850 
,,1 1 860 
0 1 87�1 
0 1 880 
0 1 891') 
,,1 1 90111 
0 1 9 1 0 
1;1 1 920 
�1 1 930 
111 1 940 
,,1 1 950 
111 1 960 
;21 1 970 
111 1 980 
!� 1 990 
,,12,,100 
020 1 0  
,,12,,120 
liJ2030 
i212�14", 

FCE< 
FCE< 
FCB 
FCB 
FCB 
FCB 
FCB 
FCB 
FCB 
FCB 
FCE< 
FCB 
FCB 
FCB 
FCEt 
FCB 
FCEt 
FCEt 
FCB 
FCB 
FCE' 
FCEt 
FCB 
FCB 
FCB 
FCB 

< S I N TEtL , PCR ; = > TABLE 
O , X ; G ET S I N  VALUE 
CC 
S I N5 

X , PC 

S8111 
S7E 
S 7 0  
S 7 C  
$7Et 
S7A 
S79 
S78 
S77 
S76 
$74 
$73 
$72 
S7 1 
S7�1 
S6F 
S6E 
S60 
$6C 
$6Et 
S69 
S68 
S67 
S66 
$65 
S64 
S63 
S62 
$ 6 1  
S60 
S5F 
S5E 
S5e 
S5B 
S5A 
$59 
S58 
S57 
$56 
$55 
S54 
$53 
$52 
S 5 1  
S5�1 
S4F 
$4E 
S40 
S4C 

; ANGLE WAS )= 1 8111 
; NOT NEGEt 

Lis/ing C'onlinu�d 



DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES 
� g 
W W 
o A 
W 0 
� � 
> -
- < 
II: m 
o w 
� g 
W W o A 
00 0 
W � 
> -
- < 

� Super Sale on New Disk Drives � 
_ w 

� Starting at S 199.95 complete � 
� with Power Supply and Case! ! � 
� FULL Y WARRANTEED rn 
� 0 
!!2 single sided 40 track - dual sided 40 track Ci5 
o A 
I/J single sided 80 track - dual sided 80 track 0 
� fur � 
> -
it RADIO SHACK1- HEATH/ZENITH 2- APPLE3 � 
� IBM/PC�TEXAS IN STRUMENTS5& MOST OTHER COMPUTERS � 
o Drive a H a rd Bargai n ! ! '" g? 
� 8 M .  B.  - 1 2 M .  B. with Power S u pply Case, Ca bles & Software � 
� Com plete Systems . . . . . . .  from $ 1  , 595 .00 rn 
� Amazing Special/-dual sided 40TK or BOTK drive with Power Supply and Case � 
� and Our Special Warranty - Starting at $259. 95 � � TOLL FREE ORDERING GENERAL AND TECHNICAL � 
o } -800-343-884 1 1 -6 1 7  -872-9090 w 
� 0 
I/J Ci5 � Model I I I  I nternal Disk Dr ive Kits . .. . . . . . . . . . . . . . .  $Call � 
� Color Com puter D rives 0 1 23 . . . . • • • . • • • . • • . • . •  $Call � 
o Diskettes of a l l  s i zes (Box of 1 0) . . . . . . . . . . . . . . . . . .  starting at$20. 00 W 

� Dot Matrix Pri nte rs . . • . . . . • . . . . . . . . . . . . . . . . . . .  $Call � c Word Processi ng Printe rs . . . . . . . . . . . .  starting at$899. 95 A 

� Pri nter Buffe rs 8 K  to 5 1 2 K  . . . . . . . • . . . .  starting at $ 1 43. 95 §5 
� D i sk D rive Cases and Power Suppl ies . . .  starting at $49. 95 � 
� DOS P L U S  - 3.4 - • . . . . . . . . . . • . . . . . .  $Special Price 0 
W Ci5 B One Year Warr�nty Available on all Drives! A 
I/J 0 � Dealer inquiries invited. � 
� � � SOFTWARE SUPPORT, INC. � 327 � 
i5 One Edgell Road, Framingham, MA 0 1 70 1  A 
� (6 1 7 ) 872-9090 §5 > TERMS: Hours: Mon. thru Fri 10 am to 6 pm (E. S.T.) -
;;: S 0 

<m 16. M.C.Nisa/Amex and personal at. 1 am to 5 pm 1 ··TANDY CORPORATION 

o 2 ··ZENITH DATA SYSTEMS W checks accepted at no extra charge. Copyrla/ll 1983 C 3 .• APPLE COMPUTER CORP. � C.O.D., please add $3.00. 4 ··IBM CORPORATION 
0 

i5 Shipping: Please call for amount. 5 'TEXAS INSTRUMENTS � 
S31\ItJO >lSIO S31\ItfO >lSIO S31\ItfO >lSIO S31\ItfO >lSIO S31\ItfO >lSIO S31\ItfO >lSIO S31\ItfO >lSIO S3AltfO >lSIO 

" See LiSI o f  Adverlisers o n  page 1 38  HOT CoCo July 1983 143 



SPIROMANIA 
Listing continued 

7022 4B 02050 FCB $4B 7078 0A /1129 1 0  FCB $0A 

7023 4A /112060 FCB $4A 7079 0A 0292/11 FCB $0A 

7024 49 02070 FCB $49 707A 09 02930 FCB $09 

7025 48 02�180 FCB $48 707B 09 02940 FCB $09 

7026 47 02090 FCB $47 707C 09 02950 FCB $09 

7027 4 6  �12 1 00 FCB $ 4 6  7070 08 02960 FCB $/118 

7028 45 0 2 1 1 0  FCB $45 707E 08 02970 FCB $/118 

7029 44 02 1 2flJ FCB $44 707F /117 0298/11 FCB $07 

702A 4 3  02 1 30 FCB , $43 708/11 07 /112990 FCB $07 

702B 42 02 1 4/11 FCB $42 708 1 07 �131110/11 FCB $07 

702C 4 1  02 1 50 FeB $4 1 7082 06 03111 1 0  FCB $06 

7020 40 �12 1 6111 FCB $4�1 7083 1116 11131112111 FCB $1116 

702E 3F 02 1 70 FCB $3F 7084 06 0303/11 FCB $06 

702F 3E QI2 1 80 FCB $3E 7085 05 /113/114 111 FCB $1115 

703�1 30 02 1 9111 FCB $30 7086 05 03050 FCB $05 

703 1 3C "'2200 FCB $3C 7087 05 /11306111 FCB S05 

7032 3B 12122 1 121  FCB $3B 7088 05 0 3/1170 FCB .,05 

7033 3A 02220 FCB $3A 7089 1114 111308111 FCB $1114 

7034 39 �1223/11 FCB $39 708A 04 0309/11 FCB $04 

7035 38 02240 FCB $38 708B 04 1113 1 0/11 FCB $04 

7036 38 0225111 FCB $38 708C 1114 03 1 1 0 FCB $04 

7037 37 02260 FCB $37 7080 03 0 3 1 2121 FCB $1113 

7038 36 02270 FCB $36 708E 03 0 3 1 30 FCB $03 

7039 35 1il228�1 FCB $35 708F 03 1il3 1 4111 FCB $�13 

703A 34 0229111 FCB s,34 7090 03 1113 1 50 FCB $1113 

703B 33 11123/11111 FCB $33 709 1 1112 /113 1 60 FCB $f2f2 

703C 32 12123 1 0  FCB $32 7092 02 0 3 1 70 FCB $02 

7030 3 1  023212' FCB $ 3 1  1 0 9 3  02 0 3 1 8111 FCB $02 

7031:; 30 1112330 FCB $30 7094 02 03 1 90 FCB $02 

7D3F 30 1('234121 FCB .,312' 7095 02 1113 21110 FCB $02 

704111 2F 02350 FCB $2F 7096 02 0 32 1 0  FCB $/112 

704 1 2E 1il2360 FC B  $2E 7097 0 1  0322111 FCB $111 1 

7042 20 �12370 FCB $20 7098 0 1  03230 FCB $0 1 

7043 2C 02380 FCB $2C 7099 0 1  0324/11 FCB $0 1 

7044 2B 02390 FCB $2B 709A 0 1  03250 FCB $�Il 

7045 2B 0241110 FCB $2B 709B 0 1  l>J3260 FCB $0 1 

7046 2A 1112 4 1 0  FCB S2A 709C 0 1  03270 FCB $0 1 

7047 29 1112420 FCB $29 1090 0 1  111 3280 FCB $0 1 

7048 28 02430 FCB $28 709E 0 1  0329/11 FCB $111 1 

7049 27 1il2440 FCB $27 709F 111 1 /113300 FCB $111 1 

704A' 26 111245111 FCB $26 70AIII 0 1  0 33 1 111 FCB $111 1 

704B 26 0246�1 FCB $26 70A l 0 1  1113320 FCB $111 1 

704C 25 02470 FCB s,25 70A2 121 1  1113330 FCB $01 

7040 24 /112480 FCB $24 70A3 0 1  03340 FCB $111 1 

704E 23 02490 FCB $23 70A4 0 1  03350 FCB $0 1 

704F 23 kl25111111 FCB $23 7DA5 0 1  03360 FCB $0 1 

705111 22 025 1 0  FCB $22 0000 03370 END 

7051 2 1  121252121 FCB $2 1 0000111 TOTAL ERRORS 

7052 20 02530 FCB $20 

7053 20 1112540 FCB $2111 C I RC 7C5A 

7054 l F  02550 FCB $ l F  COS 7CBE 

7055 l E  Q1256�1 FCB $ l E  DOT 7C37 

7056 l E  12'2570 FCB $ l E  OOT 1  7C40 
7057 1 0  02580 FCB $ 1 0  OOT2 7C53 

7058 l C  0259111 FCB $ l C  SC l 7CAO 

7059 l B  0260111 FCB $ l B  SCL 7CA5 

705A l B  026 1 121  FCB $ l B  S I N  7CC l 

705B l A  02620 FCB $ l A  S I N l  7CC4 

705C 1 9  1212630 FCB $ 1 9  S I N2 7CC6 

7050 1 9  02640 FCB $ 1 9  S I N3 7C08 

705E 18 02650 FCB $ 1 8  S I N4 7CE5 

705F 1 7  1112660 FCB $ 1 7  S I N5 7CEF 

706111 1 7  02670 FCB $ 1 7  S I NTBL 7 C F l  

706 1 1 6  02680 FCB $ 1 6  SR l 7C8C 

7062 1 6  02690 FCB $ 1 6  SR2 7C94 

7063 1 5  1112700 FCB $ 1 5  SR3 7CA4 

7064 1 4  1112 7 1 111 FCB $ 1 4  SRAO 7C86 

7065 1 4  02720 FCB $ 1 4  STEP 7C 1 2  

7066 1 3  0273y) FCB $ 1 3  STEP l 7C2 1 

7067 1 3  02740 FCB $ 1 3  STEP2 7C27 

7068 1 2  1112750 FCB $ 1 2  6TRT 7C0111 

7069 1 2  02760 FCB $ 1 2  STR T l 7C00 

706A 1 1  111277111 FCB $ 1 1  X V  7C5F 

706B 1 111 02780 FCB $ 1 0  X V l  7C84 

706C 1 111 02790 FCB $ 1 0  

7060 0F 02800 FCB $IilF 

706E 0F 028 1 0  FCB $I2IF 

706F IIIE 9.1282121 FCB $0E 

7070 0E 0283«21 FCB $0E System Requirements 
707 1 1110 02840 FCB $00 

7072 00 02850 FCB $00 

7073 " IC 02860 FCB $IIIC 16K RAM 
7074 0C 02870 FCB $0C EDTASM + 
7075 0B 02880 FCB $0B 

7076 0B 02890 FCB $0B 

7077 IilB 111291110 FCB $0B 
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• SPECIAL OF THE MONTH: 
• 
• NEW "Star Gemini" Printer 

• 
• 
• 

Dot Matrix With Graphics, 100 CPS 
Model to Serial - Reg. -Retail $499 . 00 

Model 15 Serial - Reg. Retail $799 . 00 

Sale $409.00 
Sale $499.00 

• 
"C-Itoh FlO Starwriter" Printer • 
Uses "Diablo" Printwheels & Ribbons . 40 CPS •• Only $1 595.00 
Forms Tractor Sale 5199.95 

• 
• 
• • 
• • 
• 
• 

"Brother" HRl DaisYWheel Printer 
Affordable/Letter Quality/ lt CPS 

Serial - New Low Price 5799.00 

SAVE on an "Arrick Quick Switch" 
Changes a "TRS-SO" printer port or a peripheral between compu­
ters instantly and easily. Available for "RS-232" and "Centron­
ics . "  Plugs includedl• 
Now from $99.95. cables from $31 .95. 

: "PAGEMATE" Typing Easels - $14.95 
• • 
• 
• 
• 
• 
• 

Anti-Static Mats - Colors: Russett , Blue & Gold , Natural 
Brown, & Golden Brown . 

3' x 5' - Reg. $ 75.60 
4' x 6' - Reg . $1 20. 90 
4' x S' - Reg. $1 61 . 30 

"PERCOM DATA" Floppy Disk Drives 
• Completely Compatible 
• Fully Tested 

Sale 5 57.00 
Sale: 5 91 .00 
Sale: 5122.00 

• Single sided/Single density Your Price $279.00 
• MEDIA FOR LESS 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

/lEW! 5'IJ' SOFT SECTOR DISKETTES W/Hub Ring 
BASF 5'/4' Single Sided Double Density 
Lifetime Limited Warranty reg $44.95 now 524.90 bx of 10 

SENTINAL complete with hub rings, lifetime l imited warranty. 
Single sided Single density $18.70 bx of 10 
Single sided Double density $20.70 bx of 10 
Double sided Double density $27.80 bx of 10 

VERBATIM Single Sided Double Density $30.90 bx of 10 
Single Sided Single Dens ity 526.90 bx of 10 

BUY DISKEnES IN BULK • • •  And Save! 
Single sided Single density Only $179.00 bx of 10 

"Color Coder" - A complete diskette filing system by 
"Color Kits." Five d ifferent colored l ibrary cases - each case 
will store 10 diskettes. 
Reg . Retail $39.95 Now Only $1 9.95/set 

• HOT OFF THE PRESSES: 

We have added approximately $400,000.00 
worth of brand new business and game 
software. 

sa'" $\ on our most popular items! 

NEW STYLE Smoked Plastic File Box -
Holds 75 Diskettes Reg. Retail $49.95 Sale S24.95 

• 
• 
• 
• 
• 
• 
• 
• 

"Perfect Data" Head Cleaning Kit Only $19.95 • 
now 5 3.95 •

• Drive Numbering Tabs, pkg . 0-3 (reg. $4 .50) 
Flip-N-File 5 '/,' (reg . $39.95) now 519.95 
Flip-N-File S" (reg . $54 .95) now 523.95 • 
Beautiful/,Functional Custom Computer 
Furniture From "Atlantic" & Toor" 
CAll FOR PRICES 

. Reg Trademarks · limited T tme Offer limited Quantifies · Prices sublect to change WithOut 
nollce • Prices do not Include stale la)les 

• 
• 
• 
• 
• 
• 
• 

VISA 1 (800) 527-3475 • : 
Order by phone or by mall We accept Visa. MasterCard. cashier's checks. certified CheCkS. and 
money orders With personal checks. allow addlltonal time for bank clearance Yout bankcard Will 
not be charged un1l1 your order IS shipped On orders over $ 1 .000. we pay Irelght (surtace only) 
and lOsurance. please add S3 00 sh,pplno aM haMl1nO unller 50 Ibs Over 50 lb  • .  add S5 00 lor 
orderS under SI .000 00 Te)l3s reSidents add 5% sales tax Allow 2 to 4 weeks lor delivery 

• 
• 
• 
• 
• ----------------------- e 

o Please send me a FREE catalog . I 'm not ready to order at this time. 

Name _______________ _ 

Company Name ____________ _ 

Address ______________ _ 

City ________ State ___ Zip __ _ 

Phone Number L( __ ...J--_________ _ 

Quantity Item Unit Price Subtotal 

l 1 J I 

l 1 I 
Check one: State Sales Tax (Texas residents only) 
o payment enclosed handling charge 
o Visa o MasterCard * Total 

• 
• 
• 
• • 
• 
• 
• 
• 
• 
• I I I I I I I I I I J I I I I I I • 

*If Master Card, I II Expiration • numbers above name: I I I . . Date: [I] - CD • 
Authorized signature. if charged 

ACCESS UNLIMITED 
• 
• • 
• 

• IlUJE PERSOIIAL COMPUTER DISK STORAGE SYSTEMS • THE Necessary Basic Book, DEPT. M1 /401 N.  Central Expwy #600/Ric�ardson, Texas 75080 • NEW From "Percom"- Only $5.95 TeL 1 ·800/527-3475 2141340-5366 
• 

• 214/690-0207 - Sat and Evenings Only ,,26 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
" See List 01 Advertisers on page 738 HOT CoCo July 1981 145 



FtEX - 08-9 L'EVEL ONE - UN IFLEX - 08-9 LEVEL TW� 
ONLY GIMIX Systems can be configured to Irun any of these. 

GIMIX systems u t i l ize the most powerful  6809 operating systems: FLEX, U n i F LEX, OS-9 LEVEL O N E  and TWO -- t he systems 
the PROs use. This means a wide selection of software to choose from as well the abi l i ty to develop soph ist icated, mult i ­
user/m ult i-taski n g  programs on your GIMIX System. 

The GIMIX CLASSY CHASSISTM consists of a heavy-weight aluminum mainframe 
cabinet which provides more than ample protection for the electronics and 1 or 2 optional 
5 % "  drives. 

Backpanel connectors can be added for conven ient connection of termi nals, pri nters, 
d rives and other perip herals . .  

A 3 position locking keyswitch enables users to disable the front panel reset button to pre­
vent accidental or unauthorized tampering with the system. 

The GIMIX system mother board provides f ifteen 50 pin slots and eight 30 pin 1/0 slots - ­

the most room for expansion of any SS50 system avai lable. The on board baud rate 
generator features 1 1  standard baud rates, 75 to 38.4K,  for max i m um versat i l ity and compat i b i l ity with other systems. Extend­
ed address decoding a l l ows the 1/0 b l ock to be addressed anywhere in  the 1 megabyte address space. All  components feature 
Gold pl ated con nectors for a l i fetime of solid con nect ions. A l l  boards are f u l l y  bu ffered for maximum system ex pansion . 

Each GIMIX Mainframe System is equ ipped with an ind ustrial qual i ty power supply feat uring a ferro-resonant constant 
voltage transformer to i n sure agai nst problems caused by adverse power i n put cond it ions such as A.C. l i n e  voltage f l uctua­
ti ons etc. The supply provides 8 volts at 30 amps and p l us or m i n u s  16 volts at 5 amps, more than enough capacity to power a 
ful ly loaded system and two internal drives. 

The 2MHz GI MIX 6809 PLUS CPU board incl udes a t ime of day clock with battery back-up and 6840 pro­
grammable t i mer to provide the programmer with convenient,  accurate t ime reference. Later add it ion of 951 1 or 95 1 2  
arithmetic processors i s  provided for on the board. The un ique GIMIX design enables soft ware selection o f  either OS-9 or 
F L EX, both incl uded in many complete GIMIX systems. 

GIMIX STATIC RAM boards req u i re no compl i cated refresh t i m i n g  cycles or c locks for data retent ion. 

G I M I X  memory boards are guaranteed for 2 M H z  operat ion with no wait state or c loc k  stret c h i n g  req u i red. 
Our low power N M OS RAM req uires less than 3/4 amp at 8V for a fully populated 64 K board. For crit ical s i t uat ions, our non­

volat i l e  64K byte CMOS static RAM boards w i t h  bui lt  i n  battery back-up retain data even with system power removed. A f u l l y  
charged battery w i l l  power this board f o r  a m i n i m u m  of 2 1  days. A w r i t e  protect switch permits C M O S  boards t o  b e  used for 
PROMIROM emulation and software debugging.  

The G I MIX DMA control ler leaves the processor free to perform other  tasks during d i s k  transfers - an i mpor­
tant feature for m u l t i-user / m u l t i-tasking systems w here processor t i m e  al location is crit ical. The D MA board w i l l  accomodate 
up to 4 drives 5 '/. "  or 8" in any com bination r u n n i n g  single or double density s i n g l e  or double headed. Prog rammed I/O Disk 
Control lers are also avai lable.  

G I M IX systems are desig ned with u l t i mate RELIABI LITY in  m i n d .  You can choose from the below featured systems or 
select from o u r  wide variety of com ponents to bui ld a custom package to suit  your needs. 
GIMIX 2MHz 6809 System inc l uding: CLASSY C H ASSIS, 6809 PLUS CPU BOARD, 56KB STATIC RAM, 2 S E RIAL PORTS 
WI CABLES, G MXBUG M O N ITOR, FLEX, and OS-9 LEVEl 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3248.49 
FOR TWO 5 'I. " 40 TRACK OS DO D RIVES ADD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 900,00 
GIMIX 1 28KB WINCHESTER SYSTEM i n c l uding:  CLASSY C HASSIS,  6809 PLUS CPU BOARD, 1 28 K B  STATIC RAM, 4 S E R IAL 
PORTS W/CABLES, 5 '/. " 80 TRACK OS DO FLOPPY D I S K  DRIVE,  1 9 M B  5 % "  WINCH ESTER HARD DISK, OS9 LEVEL 2, EDITOR 
AND ASSEM BLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8998.09 

50HZ Versions A vailable, 8" Drives Available - Contact GIMIX for Prices and Information. 

The Sun Never Sets On A GIM/X! 
GIMIX users are found on every continent, including Antarctica. A representative group of GIMIX users 
includes: Government Research and Scientific Organizations in Australia, Canada, U.K. and in the U.S.; 
NASA, Oak Ridge, White Plains, Fermilab, Argonne, Scripps, Sloan Kettering, Los Alamos National Labs, 
AURA. Universities: Carleton, Waterloo, Royal Mili tary College, in- Canada; Trier in Germany; and in the 
U.S.; Stanford, SUNY, Harvard, UCSD, Mississippi, Georgia Tech. Industrial users in Hong Kong, 
Malaysia, South Africa, Germany, Sweden, and in the U.S.; GTE, Becton Dickinson, American Hoechst, 
Monsanto, All ied, Honeywell ,  Perkin Elmer, Johnson Controls, Associated Press, Aydin, Newkirk 'Electric, 
Revere Sugar, HI-G/AMS Controls, Chevron. Computer mainframe and peripheral manufacturers, IBM, 
OKI, Computer Peripherals Inc., Qume, Floating POint Systems. Software houses; Mic roware, T.S.C., 
Lucidata, Norpak, Talbot, Stylo Systems, AAA, H H H ,  Frank Hogg Labs, Epstein Associates, Softwest, 
Dynasoft. Research Resources U . K  .. Microworks. Meta Lab. Computerized Business Systems. 

GIMIX Inc. reserves the right to change pricing and product 
speecilications at any time withOut lunher notice. 

GIM IX'" and GHO ST"' are registered trademarks 01 GIMIX Inc. 

1 337 WEST 37th PLACE 
C H ICAGO, I LLINOIS 60609 

(3 1 2) 927-551 0  The Company that de/lvers 
FLEX and UniFLEX are trademarks 01 Technical Systems Consultants Inc. 
05-9 is a trademark 01 Microware inc. TWX 9 1 0-22 1 -4055 ..... 54 Quality Electronic products since 1975. 
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