


SAVE up to 19°/o 
when you buy a joint sub­
scription to the magazine and 
either RAINBOW ON TAPE or 
RAINBOW ON DISK! A one-year 
subscription to THE RAINBOW 
and RAINBOW ON TAPE is only 
$91 in the U.S. , $108 in Can­
ada, $153 foreign surface rate 
and $188 foreign airmail. A 
one-year subscription to THE 
RAINBOW and RAINBOW ON 
DISK is only $115 in the U.S., 
$138 in Canada, $183 foreign 
surface rate and $218 foreign 
ai rmai I. * 

Every month, these convenient 
services bring you as many as 24 
ready-to-run programs. Using the 
current issue of THE RAINBOW as 
documentation, all you have to do is 
load and run them . A one-year com­
bination subscription to THE RAIN-

BOW and RAINBOW ON TAPE or RAIN­
BOW ON DISK give you more than 230 
new programs! The typing time you 
save can be spent enjoying your 
CoCo! 

RAINBOW ON TAPE­
For No-Fuss Fun 

Back issues of RAINBOW ON TAPE 
are available beginning with the 
April 1982 issue. A single copy of 
RAINBOW ON TAPE is $10 within the 
United States; U.S. $12 in all other 
countries . The annual subscription 
rate for RAINBOW ON TAPE is $80 
within the U.S.; U.S. $90 in Canada; 
and U.S. $105 for all other coun­
tries.* 

RAINBOW ON DISK-­
Offers OS-9 Programs 

In addition to all the programs 
offered on tape, part of one side of 
RAINBOW ON DISK is formatted for the 
OS-9 operating system. That means 
you can now get all the OS-9 pro­
grams from the magazine - pro­
grams that cannot be put on tape. 
Back issues of RAINBOW ON DISK are 
available beginning with October 
1986. Subscriptions to RAINBOW ON 
DISK are $99 a year in the U.S. Cana­
dian rate is U.S. $115. All other 
countries, U.S. $130. Single copy 
rate is $12 in the U.S.; U.S. $14 in 
Canada; and U.S. $16 in all other 
countries.* 

To order by phone (credit card orders only), call (800) 847-
0309, 8 a.m. to 5 p.m. EST. All other inquiries call (502) 228-
4492. 
Look for our envelope located between pages 66 and 67 for 
ordering individual subscriptions to THE RAINBOW, RAINBOW ON 
TAPE and RAINBOW ON DISK. 

.............................................. .. ............................................................................... . . . . 
YES! Sign me up for a joint 1-year subscription (12 issues) to: D THE RAINBOW and RAINBOW ON TAPE 

Name __________________ _ 

Address 

City _______ State ___ ZIP ___ _ 

D THE RAINBOW and RAINBOW ON DISK 

D NEW D RENEWAL (attach labels) 

Payment Enclosed D (*payment must accompany order) 
Charge: D VISA D MasterCard D Am. Express 
Account Number ______________ _ 

Signature _____________ Exp. ___ _ 

*U.S. currency only, please. In order to hold down costs, we do not bill. Kentucky residents add 5% sales tax. Please allow 6 to 8 weeks 
for delivery of first copies. Joint subscriptions to THE RAINBOW and RAINBOW ON TAPE or RAINBOW ON DISK begin with the current issue. 

Please note: While group purchases of RAINBOW ON TAPE and RAINB OW ON DI SK are permitted (and multiple subscriptions are even discounted, if purchased in one 
order from a club), no license to make copies is conveyed or implied. Yes, your group may even purchase a subscription to our disk/ tape services, but such purchase 
in no way authorizes that any copies be made of that original disk/ tape. Specifically, this means that the original disk/ tape itself may indeed be kept in a club library 
for use by members. However, a group purchase does not entitle club members, individually or as a group, to copy that disk/tape. 

Unauthorized copying of any copyright product is strictly illegal. The copyright (right to make copies) is in no way conveyed in the purchase transaction. 
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Color Computer 3 
w/128K Ext. Basic $129* 

Color Computer Disk Drive 
Drive 0 $179* Drive 1 $149 TandyFax $1029 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS 
Tandy 1000 HX 1 Drive 256K 
Tandy 1000 TX 1 Drive 640K 
Tandy 3000 NL 1 Drive 512K 
Tandy 4000 1 Drive 1 Meg.Ram 
Tandy 5000 MC 2 Meg. Ram 

PRINTERS 

539.00 
799.00* 

1279.00 
1959.00 
3799.00 

Radio Shack DMP-106 80 CPS 169.00 
Radio Shack DMP-132 120 CPS 199.00* 
Radio Shack DMP-440 300 CPS 549.00 
Radio Shack DWP-230 Daisy Wheel269.oo• 
Tandy LP-1000 Laser Printer 1899.00 
Star Micronlcs NX-1000 144 CPS 199.00 
Star Micronics NX-1000 Rainbow 269.00 
Panasonic KXP 1180 192 CPS 249.00 
Panasonic KXP 1191 240 CPS 299.00 
Panasonic KXP 1124 192 CPS 399.00 
Okldata 320 300 CPS 369.00 
Okldata 390 270 CPS 24 Wire Hd 515.00 
NEC Pinwriter P-2200 170 CPS 399.00 
MODEMS 
Radio Shack DCM-6 
Radio Shack DCM-7 
Practical Peripheral2400 Baud 
Practical Perlpheral1200 Baud 

52.00 
85.00 

229.00 
149.00 

COLOR COMPUTER MISC. 
Radio Shack Drive Controller 99.00 
Extended Basic Rom Kit (28 pin) 14.95 
64K Ram Upgrade Kit (2 or 8 chip) 39.00 
Radio Shack Deluxe Keyboard Kit 24.95 
HI-RES Joystick Interface 8.95 
Color Computer Deluxe Mouse 44.00 
Multi Pak Pal Chip for COCO 3 14.95 
PBH Converter with 64K Buffer 119.00 
Serial to Parallel Converter 59.95 
Radio Shack Deluxe Joystick 26.95 
Magnavox 8515 RGB Monitor 299.00 
Magnavox Green or Amber Monitor99.00 
Radio Shack CM-8 RGB Monitor 249.00 
Radio Shack VM-4 Green Monitor 99.00 
PBJ OK COCO 3 Upgrade Board 19.95 
PBJ 512K COCO 3 Upgrade CALL 
Tandy OK COCO 3 Upgrade Board 24.95 
Tandy 512K COCO 3 Upgrade 149.00 
COLOR COMPUTER SOFTWARE 

The Wild West (CoCo3) 
Worlds Of Flight 
Mustang P-51 Flight Slmul. 
Flight16 Flight Simul. 

TAPE DISK 
25.95 

34.9534.95 
34.95 34.95 
34.9534.95 

COCO Uti I II by Mark Data 39.95 
COCO Max Ill by Colorware 79.95 
Max 10 by Coiorware 79.95 
Auto Term by PXE Computing 29.95 39.95 
TW-80 by Spectrum (CoCo3) 39.95 
TeleWrlter 64 49.95 59.95 
TeleWriter 128 79.95 
Elite Word 80 79.95 
Elite Calc 3.0 69.95 
CoCo 3 512K Super Ram Disk 19.95 
Home Publisher by Tandy (CoCo3) 35.95 
Sub BoHle Slm. by Epyx (CoCo3) 26.95 
Thexder by Sierra (CoCo3) 22.45 
Kings Quest Ill by Sierra (CoCo3) 31 .45 
Flight Sim.ll by Sublogic (CoCo3) 31 .45 
OS-9 Level II by Tandy 71 .95 
OS-9 Development System 89.95 
Multi-View by Tandy 44.95 
VIP Writer (disk only) 69.95 
VIP Integrated Library (disk) 149.95 

Prices o re subject to change without notice. 
Please coli for shipping charges. Prices In our re­
tail store may be higher. Send for complete 
catalog 

*Sale prices through 7/31/89 

CALL TOLL FREE 
1-BD0-343·8124 
• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE --
TRS-80 is o registered trademark of Tandy Corp. 

P.O. Box 1094 
480 King Street 
littleton, MA 01460 SINCE1973 
IN MASSACHUSETTS CALL 1508) 486-3193 



I Features 

14 
KeyAhead ·~ 
William F. Medlock 
Improving the CoCo's 
operating system 
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22 0 
USTime & StripBin 
Jerry Yates 
Two BASIC09 utilities 

24 
Draw it Quick! ·~ 
Dale Tinklepaugh 

84 

A library of graphics designs 

26 
The Black Box ~~ 
Evan Veal 
A new twist to Hide and Seek 

36 
The Graphics ·~) 
Corner 
William P. Nee 
Colorful equations 

38 
High-Capacity ·~ 
Screen Dumps 
H. Allen Curtis 
Enhancements for 
Desktop High 
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56 ~~ 
Time Test ·-v 
Mary C. Crooks 
A new approach to 
math drills 

66 
OS-9 Survival 
Training 
Jeffrey Parker 
The big scoop on OS-9 

84 
Nickelodeon -~ 
William Budenholzer 
Sing along with your CoCo 

26 



I No'lices Nich~ L--1 bC..ao'"luHmmnrnss----------__JI 

106 
As the World Turns 
Michael P. Kraft 

107 
3-D Grapher 
John Mosley 

107 
But It's Not Winter Yet! 
Andre Needham 

108 
Want a Personalized 
Phone Number? 
David Driessen 

108 
Now, Where Was I? 
Ernie Thompson 

110 
Sound-to-Play 
Conversions 
Bill Bernico 

~ The cassette tape/disk sym­
~ bois beside features and col­
umns indicate that the program listings 
with those articles are on this month's 
RAINBOW ON TAPE and RAIN­
BOW ON DISK. Those with only the 
disk symbol are not available on 
RAINBOW ON TAPE. For details, 
Check the RAINBOW ON TAPE and 
RAINBOW ON DISK ad on the inside 
front cover. 

I Departments I 

Advertisers Index __ 128 
Letters to Rainbow __ 6 
Racksellers 126 
Rainbow Info 12 
Received & Certified __ 99 

100 
BASIC Training ·~ 
Joseph Kolar 
Creating graphics characters 

60 
BASICally Speaking 
Larry Boeldt 
BASIC problems solved here 

62 
CoCo Consultations 
Marty Goodman 
Just what the doctor ordered 

64 
Education Notes ~ 
Steve Blyn 
Building reading skills 

10 
Print #-2, 
Lawrence C. Falk 
Editor's notes 

104 
Wishing Well ·::;) 
Fred Scerbo 
Time applications 

"DELPHI Bureau," "Turn of 
the Screw," and "Doctor 
ASCII" will return next 
month. 

L Rainbowtech J 
112 
Barden's Buffer 
William Barden, Jr. 
Computer knowledge in any 
language 

122 
KISSable OS-9 • 
Dale Puckett 
The big show in Chicago 

"Accessible Applications" 
will return next month. 

I Product Reviews 

CC3 Flags/SPORTSware ___________ 97 

Chess Made Easy/Chessware 93 

CoCo Stereo Headphone/Mike Forest 92 
CoCo XT Hard Drive/Howard Medical 94 
Disk Doctor/Kevin Berner 94 

King's Quest Ill/Sierra Online 90 
LockMaster/Right Brothers Software 93 
Nine-Times/JWT Enterprises 98 
Pert ASCII/Burke & Burke 96 
Roots/GSW Software 98 

THE RAINBOW is published every month of the year by FALSOFT, Inc., The 
Falsoft Building, 9509 U.S. Highway 42, P.O. Box 385, Prospect, KY 40059, 
phone (502) 228-4492. THE RAINBOW, RAINBOW!est and THE RAINBOW and 
RAINBOW!est logotypes are registered ® trademarks of FALSOFT, Inc. • 
Second class postage paid Prospect, KY and additional offices. USPS N. 705-
050 (ISSN No. 0746-4797). POSTMASTER: Send address changes to THE 
RAINBOW, P.O. Box 385, Prospect, KY 40059. Authorized as second class 
postage paid from Hamilton, Ontario by Canada Post, Ottawa, Ontario, Canada. 
• t:;ntire contents copyright ® by FALSOFT, Inc., 1989. THE RAINBOW is intended 
for the private use and pleasure of its subscribers and purchasers and 
reproduction by any means is prohibited. Use of information herein is for the 
single end use of purchasers and any other use is expressly prohibited. All 
programs herein are distributed in an "as is" basis, without warranty of any kind 
whatsoever. • Tandy, Color BASIC, Extended Color BASIC and Program Pak are 
registered ® trademarks of the Tandy Corp. • Subscriptions to THE RAINBOW 
are $31 per year in the United States. Canadian rates are U.S. $38. Surface mail 
to oth~r countries is U.S. $68, air mail U.S. $103. All subscriptions begin with 
next available issue. • Limited back issues are available. Please see notice for 
issues that are in print and their costs. Payment accepted by VISA, MasterCard, 
American Express, cash, check or money order in U.S. currency only. Full 
refund after mailing of one issue. A refund of 10/12ths the subscription amount 
after two issues are mailed. No refund after mailing of three or more magazines. 
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A Worthy Trip 

Editor: 
I've used my Color Computer for quite 

some years now. It started with my eldest 
son on an old gray CoCo with 4K seven 
years ago. 

I live in Holland, but recently had the 
opportunity to visit the United States at 
RAINBOWfest, Chicago. 

RAINBOWfest started on Friday eve­
ning and before the opening there were 
large queues waiting in front of a large hall 
of the hotel, which contained some 20 
stands, all from firms familiar to readers of 
THE RAINBOW. 

The first thing everyone wanted to visit 
was the Tandy booth, to check out any 
bargains. There were several to be found as 
well as ample supplies of CoCo 3s, moni­
tors, mouses, modems, Orchestra90, print­
ers, etc. 

It was interesting to come face to face 
with people I've done business with. Some 
even remembered my name from my order 
forms. I also met people who design the 
hardware and software, as well as some 
contributors to THE RAINBOW. 

The lectures were very well attended, 
and after a while became full of familiar 
faces. The trip was well worth it. 

Editor: 

M. Van Warne/en 
Oedelum, Belgium 

Exploiting the Power 

With the CoCo 3, Tandy introduced 
Microware's OS-9 Level II and a window­
ing environment, Multi-Vue. Last Fall, 
Tandy introduced the THOR technology 
(Tandy High-density Optical Recorder) as 
their gateway to a low-cost optical disk 
drive. Microware has recently released Rave, 
a graphics application generator for 
generating Multi-Vue-like programs that 
fully exploit the power of an optical disk. 

Put all of these together, add an objec­
tive C compiler, and they become the home 
equivalent of Steve Job's NEXT computer 
($7000 at last price). If Tandy's smart with 
pricing, they could blow it out of the water. 
Too bad they can't make it portable- it 
would be great for students. 

John Tyler 
Pittstown, New Jersey 
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HINTS AND TIPS 

Editor: 
In addition to Albert Schriefer's sugges­

tion on ways to configure a DeskMate-3 
disk, ("Letters to THE RAINBOW," May '89, 
Page 6), here is another way of making it a 
40-track single-sided or double-sided disk. 

First format a 40-track disk with your 
OS-9 system disk. Load the following 
modules in memory: OS9Gen, Copy, Ma kd i r 
and Dsave. Replace the OS-9 disk with the 
original DeskMate 35-track No. 1 disk. 
With the 40-track disk in Drive 1 and the 
35-track DeskMate disk in Drive 0, enter 
the following commands: 

OS9Gen / d1 
then press ENTER 

/d0/o s9boot 
then press ENTER and CTRL-BREAK 

Dsave -s48 / dO / d1 ! shell 

With the OS-9 disk back in Drive 1, build 
the following patches: 

For single-sided 40-track disks: 

dO 
c 18 23 28 
v 

for double-sided 40-track disks: 

dO 
c 18 23 28 
c 19 01 02 
v 

Repeat the procedure for d 1. 
Build a startup file that includes those 

patches for your new 40-track DeskMate 
disk. Don't forget to copy the module MOD­
PATCH on this new DeskMate's CMOS. 

You may as well include in your startup 
file a patch to change the disk step rate by 
changing byte 14 from Value 00 to 03 ... . 

Editor: 

Andre Beausejour 
Charlesbourg, Quebec 

Foiling Around 

I read in THE RAINBOW some while ago 
about some person asking about a fix to 
stop the cursor from flickering when using 
the Hi-Res Interface with CoCo Max III. 

The response said it was interference from 
your TV or monitor that caused this inter­
ference and suggested moving your moni­
tor and interface further apart. This is o.k. if 
you are able to do it, but the way my system 
is set up, it's physically impossible. 

On a whim, just the other day, I decided 
to try to stop some of this interference by 
wrapping aluminum foil around my inter­
face and part of the cables on either side 
and, to my surprise, it worked! I found that 
by wrapping five or six layers off oil around 
the interface, you can stop close to 50 or 60 
percent of the interference without moving 
anything. I also put a couple layers under­
neath my monitor for extra shielding. I 
hope this helps many fellow RAINBOW 

readers with the same problem. 

Editor: 

Duane Doucet 
Yar. Co., Nova Scotia 

REVIEWING REVIEWS 

I want to thank Don Dollberg for his 
review of Start OS-9: A Hands-On Guide 
to OS-9 Levell/ on the Color Computer 3. 
We at Kenneth-Leigh Enterprises were 
overjoyed at his comments. 

The Appendix on Compact Disc-Inter­
active has been included in the latest edi­
tion (it was included only on the disk in the 
First Edition). The Second Edition con­
tains a great deal of new material, forms for 
joining the OS-9 Users Group, and a free 
DELPHI sign-up offer. The book is slightly 
smaller to fit better next to the computer. 

Purchasers of the First Edition can write 
or call Kenneth-Leigh Enterprises for in­
formation on the DELPHI sign-up offer 
and on our low-cost upgrade policy to the 
Second Edition. 

Thanks again to Don Dollberg for his 
fine review. 

Editor: 

PaulK. Ward 
Washington, DC 

INFO PLEASE 

What happened to the Pen Pal section of 
the magazine? I'm sure I am not the only 
one who noticed it's missing. 

THE RAINBOW is more than just informa­
tion. It is a club letter to all CoCo users. 
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by Walter Bayer • · ··•· · .... 
The ultimate desktop publishing program for the CoCo 3. Allows COMPLETE CONTROL of all the elements in th1 
page! Features pull-down menus, icons & dialog boxes, drawing tools (create boxes, polygons, rays, circles, elipses, brus 
shapes), cut, copy, stamp, paste, zoom, flip horizontal/vertical, enlarge/reduce, rotate at 45 & 90 degrees, stretch, undo, im 
port any ASCII text (even CoCo Max 1/2 Creations & Fonts!), create 2/3 columns, change fonts/invert text & page preview 
Includes 14 fonts & 60 pieces of clip art. Over a 1000 hours of programming effort was put into this program! No othe 
desktop program comes even close. Req. CoCo 3, RGB/ Monochrome Monitor, Min 1 drive, Tandy Hi-Res Interface, Joys 
tick/mouse & DMP 105/106 or Epson/Gemini & Compatible Printer. Only $49.95. w I Hires lnteface Only $59.95. w/ Hires In 
terface & Mouse: $79.95 

VIP CALC ill RSB 
Best Spreadsheet for CoCo 3. Only The revolutionary program that allows 

Lightnmg Sertes 
(From Colorventure) 

$69.95 (2nd Day Air Shipping at no 
extra charge) 

you to use Basic under OS9 Level II. 
Only $39.95. 

512K Backup Lightning: Back 
up your Disks Fast!! Only $19.9f 
Printer Lightning: Lets ym 
print & simultaneously continue 
with programming. Only $16.95 

VIP DATABASE ill 
The Best Database for the CoCo 3. Only 
$69.95(2nd Day Air Shipping at no 
extra charge) 

ill' ill 

~MUSIC 
Musica II: Best Music Composition program 
for the CoCo 1,2 & 3. Disk Only $29.95 
Lyra : MIDI Based Music Composition 
program for the CoCo 1,2 & 3. Disk Only 
$49.95 
The Lyra Companion (Book): $9.95 
CoCo Midi 3 Hardware: Sophisticated 
MIDI sequencer I recorder. Only $149.95 
CoCo Midi 3 Software: $59.95 

Over 1000 songs available in Musica/MIDI 
format. Write for more info. 

"'· '!'Ifill "" .J::f:!e•. 

By Kevin Berner CEBBS ~~ 
Best BBS for CoCo 3. Features Xmodem 
Up/Downloading, unlimited menus, login, 
message base, built-in clock/calendar,. ex­
ecution of external programs. Sysop has 
full control of user's access to menus, time 
on system & remote system access. Full 
Error Trapping. Even HYPERIO Com­
patible. Req. $59.95. lntro. Special. Only 
$49.95. Min Req. CoCo 3, 1 Drive, & RS232 
Pack. 

"'a~ ~~ 

From Colorware® ... 
:t.:~ 

Max 1 0: $39.95 .,., "" .. ? 
Spelling Checker for Max 10:$29.95 
Max 10 Fonts (36fonts): $29.95 
CoCo Max Ill: $49.95 
CoCo Max Ill Fonts (95fonts): $49.95 
Max Edit (Font Editor): $19.95 
NX1000 Rainbow Driver: $19.95 
CGP 220 Driver: $19.95 
CoCo Max II: $69.95 
CoCo Max I (Tape): $59.95 

CoCo Util II 
Transfer Programs between 
CoCo & IBM. Will Transfer Basic 
Programs & ASCII Files. Req 
DOS 3.2 or lower. Req. IBM 
Compatible with 2 drives. Only 

$39.95 ~-
Xenocopy co,-o."<>s •, ,.,o<>' 

An amazingly versatile program 
that allows you to format/ dupli­
cate I read/write disks between 

MAXPATCH:Run CoCo Max 2 on CoCo 3 , 300 different computers. For ex. 
$19.95 you could transfer fifes between 

CoCo, IBM, NEC, Model 3, etc. 
Requires an IBM Compatible 

DOS lw with 2 drives. Only $79.95 
ADOS 3: Advanced Operating IL1~&m,. •. ~:;=:::;:~ -mr·W£~- ::::::;!:!;:=-"' ::::::=: 
System for the CoCo 3. Color Schematic Designer 
Epromable. Only $34.95 ADOS by Prakash Mishra 
(CoCo 1,2): $27.95(Note: Extended Excellent Circuit Schematic Designer 
ADOSMightBeAvailablebythetimeyou l2w for the CoCo 3. Pull Down Menus, 

~~ Keyboard/ Mouse/ Joystick Support, 
I~ Multiple UNDOs, Symbol Modify/ 

"" Rotate/ Line/ Box Draw, Hi-Res Fonts 

read this!) 
MJK DOS: Powerful Operat­
ing System w/ Full Screen Editor, 
EpromaQie. Only $39.95 MJK-
512K: $49.95 MJK: $29.95 
RGB DOS: Supports double 
sided drives, up to 2 hard drives 
& more. Epromable. Only $29.95 

,workspace of 640 x 1000 pixels, 3 
layers & print support for DMP JEpson '*

2
. Compatible Printers. Only $39.95 

·ro 
JIJf' MICROCOM SOFTWARE 2900 Monroe Ave, Rochester, 4618. 

To Order: Refer to Page 17 of ours-page ad series (Pgs 7·17) . 
Credit Card Toll Free Ordetline 1·800-654·5244 (9AM ~ 8PM 7 DAYS/WEEK) . 
Tech. Info (Between-4-Bpm), Order Status, Info: 716-383-8830. Fax: 716-383-()02{) 



Granted, RAINBOW has a lot of fine articles 
to keep us updated on what is happening 
and the programs are nice, but I would like 
to know other users, too. So please don't 
stop this section of the magazine. 

Edward G. Russell 
Key West, Florida 

The Pen Pals and BBS portions of 
"Letters to the Editor" have been tempo- · 
rarify put on hold. Here at THE RAINBOW 

we are developing a new system so that no 
one will be allowed to advertise their BBS 
or make a request for pen pals without first 
signing our "Non-Piracy Agreement." 

This decision is due to a number of 
complaints we have received/rom readers 
over the past several months. Some have 
written to tell us of pen pals offering to 
trade copyright programs, and BBSs pro­
viding and/or selling copyright programs 
on their systems for downloading. 

Trading and/or selling copyright pro­
grams is a federal offense. We at THE 

RAINBOW want to protect writers and pro­
grammers in the CoCo Community from 
software theft. 

MPI Madness 

Editor: 
I need some help. Who, if anybody, is 

making a Multi-Pak Interface? I recently 
bought a CoCo 3 and now find the MPI has 
been discontinued in both Canada and the 
United States. Where do I turn now? 

Bill Lukawy 
515 Piccadilly Ave 

Thunder Bay, Ontario 
P7B5C9 Canada 

Yes, The Multi-Pak lnte~face has been 
discontinued by Radio Shack.lfyou cannot 
find another user willing to part with their 

M PI, consider Disto' s 4-in-1 adapter. This 
won't let you select different cartridges, 
but it will give you a hard drive inteJface, a 
parallel port, real time clock and a true RS-
232 serial port on one card designed to 
plug into a Disto disk controller. This is 
especially attractive to OS-9 users. 

KUDOS 

Editor: 
First, thank you for a wonderful maga­

zine. I picked up OS-9 Level II and Multi­
Vue at RAINBOWfest, at a great price, and 
I do not know what I would have done 
without my back issues. I am starting to 
understand OS-9 and have found the an­
swers to many problems in THE RAINBOW. 

I would also like to send a thank you to 
Rick at Performance Peripherals. After I 
installed my 512K upgrade I had a very 
strange problem with my CoCo 3. I sent it 
out to Rick, and after a week and quite a few 
hours of work he found the fix. The best 
part was the price, which was very reason­
able. I strongly recommend him if anyone 
else has a problem with their CoCo. 

If anyone has a fix to make Ghana 
Bwana work on the CoCo 3, could you 
please drop me a line? 

Editor: 

Keith A. Bauer 
3305 15th Street 

Menominee, M/49858 

A Real Pe'rl 

Just a short note to let you know how 
much I appreciate articles such as Richard 
Perlman's "Do-lt-Yourself Database" in 
the February '89 issue. Though Mr. Perlman 
was developing a program specifically to 
be a database, his information was generic 

enough to be easily used in other applica­
tions. 

I have been enjoying THE RAINBOW since 
April of 1985 and find I learn something 
new in almost every article. Keep up the 
excellent work. 

Alan J. Wagner, Sr. 
Quakertown, Pennsylvania 

Still Waiting 

Editor: 
I greatly enjoyed the articles, "Do-lt­

Yourself Database," by Richard Perlman 
in the February and March issues. How­
ever, he says in the last paragraph, "In the 
next article, I'll go into more detail. " 
What happened? It was skipped in the 
April, May, June and July issues. 

James B. English 
Kansas City, Kansas 

Due to health problems, Richard 
Perlman has been unable to continue the 
"Do-lt-Yourself ,Database" series as 
planned. However, we do expect to publish 
his third installment in the September is­
sue. 

THE RAINBOW welcomes letters to 
the editor. Mail should be addressed to: 
Letters to Rainbow, The Falsoft Build· 
ing, P.O. Box 385, Prospect, KY 40059. 
Letters should include the writer's full 
name and address. Letters may be ed­
ited for purposes of clarity or to con­
serve space. 

Letters to the editor may also be sent 
to us through our Delphi CoCo SIG. 
From the CoCo SIG> prompt, type RAI 
to take you into the Rainbow Magazine 
Services area of the SIG. At the RAIN­
BOW> prompt, type LET to reach the 
LETTERS> prompt and then select 
Letters for Publication. Be sure to in­
clude your complete name and address. 

Live rock i7 roll-- a coo/jazz band-- a baroque trio 
Do it all yourself with the help of your CoCo! 

8 

If you've never heard what a CoCo and a MIDI synthesizer can do together, you're in for a 
real treat! Your CoCo can act as a sophisticated music controller. Usc it to compose music 
on a graphics screen that looks just like printed music, and then play it on your synthesizer 
for incredible 8-part music. Or use it as a ten track tape recorder; advanced programming 
then lets you edit, modily, and perfect your performance as much as you wish. 

mRulaford Research 
P.O. Box 143 
Imperial fle<Jch. CA 92032 
(619) 690-3648 (evenings 6-10 l'T) 

THE RAINBOW August 1989 

• Lyra (an 8 part MIDI music composition program; a great way to enjoy all the music 
you could never hope to play!) $59.95 

• Lyra Lybrary (a 17 disk collection of music transcriptions for Lyra) $14.95 each disk 
• The Lyra Companion (a 100 page book packed with tips on using Lyra) $9.95 
• CoCo MIDI3 (a complete professional quality MIDI sequencer) $150.00 
• FBEDIT (Edit and create new voices for the FB-01) $29.95 



3.2 
oo • Just think of any word 

processing feature---chances 
arc very likely that Word Power 
has it oo • packs a lot of features 
000 excellent word processor 00." -
-- Rainbow's Word Processor 
Comparison Article "Deciding 
U'hat's Righi For You' April Spooler 
1989 Rainbow: Page 26. 

More Versatile • More Powerful With 

friendly ... amazing execu­
tion speed ... much easier to use 
than VIP software & 2 other 
word processing systems I've 
tried ... very user-friend/y ... mas­
sive text storage capacity 
... highest among word proces­
sors ... " - Rainbow Oct. 88 
Review for Word Power • Calculator • Split-Screen • 2-Column Printing 

Unparalleled Power packed in this 100% ML Word Processor 
written from scratch for the CoCo 3! No other word processor 
offers such a wide array of features that are easy to learn & use. 

DISPLAY & SPEED !:f::::::::::i!i!ir::::::::![!ili!i!f::::::::i!i!:!i!::::::::::::::::: :::::::::::::::r:::::::::::::::::::::(i!i!::::::::::::::::::~::::::::::J 
__j)~ Word Power 3.2 runs at double-clock speed 

- '\)-·\and uses the true 80-column display with 
. ~lowercase instead of the graphics screen. The 

result is lightning fast screen reformatting and 
added speed! All prompts are displayed in 

plain English in neat colored windows. The current column num­
ber, line number, page number, percentage of free memory is dis­
played at all times. Even the page break is displayed so you know 
where one page ends and the other begins. The Setup program 
allows you to change fore/background colors as well as (in )visible 
carriage returns. Word Power 3.2 can be used with RGB/Com­
posite/Monochrome monitors as well as TV. 

MAXIMUM MEMORY l:::::::::::~:i!i!i!::::::::~i!i:ir!i:i:ir!i:i:::=:::::~!Ji!i!i@!i:i:i:!@if:i~:::::::::::i::::::::::~::i:::::• 

I 
Word Power 3.2 gives you over 72K on 128K and over 
450K on 512K CoCo 3 for Text Storage - more 
memory than any other CoCo word-processor. 
Period. 

EFFORTLESS EDITING \:'::::r::::::::::::::n:::r::r::::::::::::r:::::r:::::::tt::::::::::=:==:rm;::=:tt\itJ 
Word Power 3.2 has one of the most powerful and user-friendly 
full-screen editor with word-wrap. All you do is type. Word 
Power takes care of the text arrangement. The unique Auto-Save 
feature saves text to disk at regular intervals for peace of mind. 

Insert/Overstrike Mode (Cursor Style Changes to indicate mode); 00 PS Recall 
during delete;Type-ahead Buffer for fast typers;Key-Repeat (adjustable); Key­
Click; 4-way cursor and scrolling; Cursor to beginning/end of text, beginning/end 
of line, top/bottom of screen, next/previous word; Page up/down; Delete charac­
ter, previous/next word, to beginning/end of line, complete line, text before/after 

L-----------------~ 

CALcuLAToR !rr::=:::::r:::rr:::::=:::m:~:::r:::::r::::::r:m::m 
Pop-up a 4-function calculator while you edit! Great for tables! 

SAVING/LOADING TEXT li!ii!i::::':::::::::::::::::::'!i!i~:i'jj!JJ::::::ti::::::::::::::!::::::t:i:i:::::::::::::::::::i::::l 
Word Power 3.2 creates ASCII format ftles which are compatible 
with almost all terminal! spell-checking & other word-processing 
programs. Allows you to Display Free Space, Load, Save, Ap­
pend & Kill files. The ARE YOU SURE? prompt prevents ac­
cidental overwriting & deletion. You can select ftles by simply 
cursoring through the disk directory. Supports double-sided 
drives & step-rates. 

P R 1 N T 1 N G If:!::!:::::::::=:::~:::!::::::~: ::::i!::=::~:::~:~::~~:~~~:~::i~:~:~=::m::~:~:~~::~:~:::~:~:=~~~~:~:~:~~~:~:~~=~~i::~:~:::~~~~~~:~~~~~:~~~::~~~=~~~~~: ~:~~~=~~~~~=~=~: ~ :~:~: =~a 
Word Power 3.2 drives almost any printer (DMP, EPSON, 
GEMINI, OKIDATA, etc) . Allows options such as baud rates, 
line spacing, page/print pause, partial print, page number­
ing/placement, linefeeds, multi-line headers/footers, right jus­
tification & number of copies. The values of these parameters & 
margins can be changed anytime in the text by embedding Printer 
Option Codes. The WHAT YOU SEE IS WHAT YOU GET fea­
ture allows you to preview the text on the screen as it will appear 
in print. You can view margins, page breaks, justification & more. 

PRINT SPOOLER [:m::m::::::m:::=:m::~=:m:=:::::tm:m::m::m:::::::m::=::::~:m::::::=::::::::::::Ji@)!j{'}~'/'' :'!JHH:@ 
Why buy a hardware Print Spooler? Word Power 3.2 has a built­
in Spooler which allows you to simultaneously edit one document 
& print another. 

TWO-COLUMN PRINTING \::tttm:m:::::m:::::m:::::::'!fft::=:::r~::t':r:::~[j0i] 
This unique feature allows you to print all or portion of your text 
in two columns! Create professional documents without hours 
of aligning text. 

sPELLING cHEcKER m:=m:m:m:m:=:m:mr:m:m::r~:=~~~~:r=~:m:m::m:~~~m:mr~:r::r~~:m::::r::r:::::::::::r:m;m 

cursor; Locate/Replace with Wild-Card Search with auto/manual replace; Block ~~~~~ 
Mark, Unmark, Copy, Move & Delete; Line Positioning (Center/Right Jus- ~ 

Word Power 3.2 comes with spelling checker/dic­
tionary which finds & corrects mistakes in your 
text. You can add words to /delete words from 
dictionary. 

tified); Set/Reset 120 programmable tab stops; Word-Count; Define Top/Bot­
tom/Left/Right margins & page length . You can also highlight text 
(underline-with on-screen underlining, bold, italics, superscripts, etc.). Word 
Power even has a HELP screen which an be accessed any time during edit. 

SPLIT-SCREEN EDITING t:::=~=~~=::~:~~~::=::::===:=~=:i=::~==:~::~:==:::::::=~=:::==:i=~=:~~::=~:::=~~=i~J'~:~:~:~::::=~:~~~:~~::::~:::::::=:~i 
Splits the screen in half so you can view one portion of your text 
while you edit another. You'll love it! 

MAIL-MERGE !l!'i!il!II'!l:!i::=:::::::::::::::::::::::::::::::::::::!:i!'!!:!i!::::::::::':::::::::::::{[!!l!{:::::::::::::::::::=::::::::::i!!!J[!:::::::::i:I:::::i:::::i!Ji!Jj 
Ever try mailing out t~e same letter to 50. different 
people? Could be qmte a chore. Not with Word 
Power 3.2! Using this feature, you can type a letter, 
follow it with a list of addresses and have Word Power 
print out personalized letters. It's that easy! 

P U N C T U AT I 0 N C H E C K E R 1:::::::!:::::::::::::::::::~::: :::~::!::::::~:~::~::::::: ::~@:::~~~~:::::~:~~~~~!~~~:~~~~~~~!~~~~~~~=~!~==~~~ 
This checker will proofread your text for punctuation errors such 
as capitalization, double-words, spaces after periods/commas, 
and more. Its the perfect addition to any word processor. 

ooc u ME NT A TIO N !:rr:r:::rrm:=:r::rr:=r=:m~:=:rr:::r:=rr=r::rrm:::r=::::::::r::=mlillill 
Word Power 3.2 comes with a well-written instruction manual & 

"'-· · reference card which makes writing with Word 
-- Power a piece of cake! Word Power 3.2 comes on an 
~ UNPROTECTED disk and is compatible with 
..,.. _____ RSDOS. Only $79.95 

ii!JI' MICROCOM SOFTWARE, 2900 Monroe Ave, Rochester,NY 14618 0!-:-j ffi lEI ICI 
All Word Power 3.2 orders shipped by UPS 2nd Day Air at No Extra Charge in Continental US. 
For Detailed Order Information, refer to Page 17 of our 6:Qage Ad scries(Pgs 7-17). 
To Place Credit Card Orders Can Toll ~ree 1-800-654-5244 (9am-8pm 7 days/week) 
Technical Support ( 4-8pm), Order Status, Info, Technical Info; 716-383-8830 
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Eight Years Strong 

B y now, most of you have had a month to pe ru se o ur Eig hth Anni ve rsa ry Iss ue last 
month and . fo r long-time reade rs ofT HE RA INBOW, I know some of yo u wondered 
why my co lumn di d no t mentio n anythin g about it. W e ll , the truth is that I was 

s impl y confu sed abo ut the month fo r whi ch 1 was writing, thinking the co lumn th at ended 
up in 1 ul y's iss ue was fo r the 1 une issue . Of course, you rea ll y don ' t need me te lling yo u 
th at the anni ve rsa ry is upon a ll of us because it says so o n the cover. 

As is done eve ry year. the anni ve rsa ry iss ue fea tures a surpri se. Thi s year it 's a book let 
of O ne-Line rs . (Inc ide nta ll y. if yo u mi ssed last month 's iss ue , you can still ge t the bookl et 
f rom us.) I tho ught the book let was an appropri ate way to ce lebrate an anni ve rsa ry (w hic h. 
except fo r Br te, may make us the longest continuous ly-publi shed compute r magazine in 
the wo rl d). 

I have a lways been exceptiona ll y pa rtia l to One-Line rs, pe rh aps, because they hark 
back to the ea rl y days of the Color Compute r. when the CoCo came w ith an astoni shing 
4K of memory. By the time the system overhead was accounted fo r. the re was abo ut 2K 
fo r program writing . I admit th at 2K is quite a bit mo re th an the ave rage O ne-Line r (o r 
T wo- Line r), but th e bi g dea l in those days was fittin g a usable program in to the ava il able 
me mo ry. 

Nope . those 2K spreadsheet programs we re not as fancy as the program s we have 
today , but l think if you asked anyo ne to wri te a program th at wo uld do something '" major" 
I ike spreadshee tin g, wo rd process ing, data communications o r the li ke , and required it to 
fit in 2K. yo u would be laughed out of the doo r. But it was do ne . 

When THE RA INBOW first sta rted , one of the most-often asked quest ions was whe th er 
the owne r 's CoCo was working ri ght because the sc reen sho wed abo ut 2K memory 
ava il able and the "salesman to ld me it was a 4K machine." That ques ti on, o f course, was 
repeated when Tandy came o ut w ith the "amaz ing'' 16K upg rade and the memory 
ava i I able was some 14K. 

Indeed , I remem ber the clay whe n m y loca l sales man call ed me to say the 16K upgrade 
was in , if I wa nted it. I sped home, got my CoCo, and sped over to Rad io Shack on my 
lunch hour to have a "full -bl own"Color Compute r. The two days ittook to have it insta ll ed 
we re among the longest of my I ife! 

T he inte resting thin g is th at I neve r ran out of mem o ry when I had the 4K CoCo, but 
I di d when I got the 16K upgrade . I am sure I s impl y was m ore care ful about w hat I was 
writin g o n the " littl e mac hine ," and fi g ured th e sky was the limit w ith the " bi gge r" one. 
Of co urse. I knew a I ittl e more about prog ramming by the ti me the upgrade was ava i I able. 

Some ea rlie r iss ues of THE RA INBOW had a few inte resting debates abo ut prog ramming 
stru ctures. But one of the mos t inte restin g debates was the one th at we nt on in my own 
office- whethe r to com press code in li s tin gs or run it so th at it was eas ie r to read . 

We fina ll y dec ided we woul d use the easy-to- read fo rm at fo r o ur BASIC li sti ngs . 
a lthough th at meant we had to reject one o r two programs. In o rde r to s impl y get them to 
fit into the CoCo ' s memory, the auth ors wo uld pac k the li stin gs, e liminat ing the spaces 
be twee n keywo rds. 

We tho ught an importa nt pa rt of o ur job was to teach o ur reade rs a li ttl e something 
abo ut how prog rams worked, and if it was ha rd (o r, sometimes, a lmost imposs ibl e) to read 
them . it wo ul d be diffi cult at best to f ig ure o ut the log ic of what the w rite r was try ing to 
do . We have kept that gene t·a l phil oso ph y up to the present day . 

The exce ption to th at rul e. o f course, is o ur One- Line rs (and Two-Line rs). But each is 
an exe rc ise in prog ramming sk ill s, and it rea ll y isn ' t hard to fo ll ow a s ing le line's log ic. 
A nd , too. they do remind us o f o ur earl y days with CoCo, where every byte was prec io us. 

- Lonnie Falk 



Programming Secrets Galore 
Pokes! Peeks and Ex~cs are yo~r guides int~ the jungle of computer programming. These commands give you the power of 
Machme Language Without leaVIng the secunty of BASIC. Each book is a collection of "inside" information, with explanations 
and examples to help you immediately put it to use. Everyone from the novice to the professional will find these handy books a 
wealth of information. 

Jon 
/E/(:.OI(Es 
oR r~~r~E..(cc 

ro 111 
00 POKES 

PEEKS,'N EXECS 
UPPLEMENT TO 500 

POKES,PEEKS, 'N EXECS 00 POKES, 
PEEKS, 'N EXECS 
for COCO Ill 

• Autostart your BASIC programs 
200 additional Pokes,Peeks and Execs *Disable Color BASIC/ECB/Disk BASIC 

commands (500 Pokes Peeks 'N Execs is a prerequisite) 
*ROMPAK transfer to disk 

*40/80 column Screen Text Dump 
*Save Text/Graphics Screen to Disk 
• Command/Functions Disables 
*Enhancements for CoCo3 BASIC 
*128K/512K RAM Test Program 
*HPR!Nr Character Modifier 

• Disable Break Key/ Clear Key/ Reset Button 
*Generate a Repeat-key *PAlNr with 65000 styles 

*Use of 40 track single/double sided drives 
*High-speed Cassette Operation 
*Telewriter, CoCo Max enhancements 

*Transfer ROMPAKs to tape 
*Set 23 different GRAPHIC modes 
*Merge two BASIC programs 
*And much much more!!! 

PEE I' !> NE.XEC.S 
1\JPTttl 

TRS ~ LlllOP LOMPU1£R • Graphics Dump (for DMP printers) 
/Text Screen Dump 

On/y$19.95 For CoCo 1,2 and 3. Only $16.95 
ALL 3 BOOKS for $39.9 

For CoCo 1,2 or 3. Only $9.95 

An invaluab.le aid for Basic and Machine Language programmers, these 
ks pl"OVIde a complete disassembly and annotated listing of the 

ASIC/ECB and Disk ROMs. These tistings give complete, uninterupted 
memory maps of the four ROMs. Gain complete control over all versions of 
the color computer. 

XTENDED COWR BASIC lJNRAVELLED: COLOR • 
ASIC and EXTENDED .BASIC ROM Disassembly: $39.95 
ISK BASIC UNRAVE!LLE SE: BASIC ROM 1.1 and 
. 0 Disassembly : $19.95 
OTH ECB AND DISK Bl\Si 

' U'PER EXTENDED BASIC" 
ff'ENDED BASIC ROM ' 

OMPLETE UNRAVELL 

BA,VELLED: $49.95 
VELLED: SUPER EX­

~ly fo:E CoCo 3. $24.95 
ER.lES {all3 books}: $5 .95 

CoCo 3 Service Manual: $39.95 
CoCo 2 Service Manual: $29.9S 
Start OS9 Book + Disk: $32.99 
Inside OS9 Level II: $19.95 
Rainbow Guide To OS9 Level ll: $19.95 
Rainbow Guide To OS9 Levell! Disk: $19.95 
Complete Rainbow Guide To OS 1:9.95 
Complete Rainbow Guide to 'sks: $29.95 
CoCo 3 Secrets Revealed: $19 • 
Basic Programming Tricks: $1Z. 
Assembly Language Progralllit;U 

Addendum For CoCo3 (tepco): 
Color Computer Disk Maril1al: 

GAMES (CoCo 1,2,3 unless otherwise specified; min 32K) 

Warrior King (CoCo 3): $29.95 
In Quest ofthe Star Lord(CoCo3): $34.95 Hint Sheet: $3.95 
Hall ofthe King 1,2,3: $29.95 ea Trilogy: $74.95 
Pyramix (Cubix for CoCo 3): $24.95 
Kung Fu Dude: $24.95 
Dragon Blade: $19.95 
Champion: $19.95 
White Fire of Eternity: $19.95 
Quest for the Spirit Stone (CoCo 3): $18 
Wargame Designer II (CoCo 3): $29 
TREASURY PACK #1: Lunar Rover Patrol, Cubix, 
Declathon, Qix, Keys of Wizard, Module Man, Pengon & 
Roller Controller. Only $29.95 
TREASURY PACK #2: Lancer, Ms. Gobbler, Froggie, Mad­
ness & Minotaur, Ice Castles, Galagon, Devious. Only $29.95 
SPACE PAC: Color Zap, Invaders, Planet Invasion, Space 
Race, Space War, Galax Attax, Anaroid Attack, Whirlybird, 
Space Sentry & Storm Arrows. Only $29.95 

WIZARD's CASTLE: A hi-res graphics adventure game filled 
with tricks, traps and treasures. Req Min 64K. Only $19.95 
Warp Fighter 3D (For CoCo 3): $24.95 
Bash (For CoCo 3): $24.95 
Mine Rescue (For CoCo 3): $24.95 
Speed Racer: Buckle your seatbelt and get ready to race m 
this Pole Position® type game. Only $34.95 
Pinball Factory: Design, Build, Edit and Play the classic game 
of Pinball. Min 64K. Only $34.95 
Demon Seed: Battle the flying, diving & bloodthirsty bats. Only 
$19.95 ;:{~~~ .. 
Cashman: Explosive color, fast-moving animation and amaz­
ing sound-effects! Has over 40 levels! $29.95 
Fury: An action packed airborne dogfight simulation. $29.95 
Time Bandit: Fight the Evil Guardians, Killer Smurphs & 
more. Full animation & over 300 screens. $29.95 
Rommel 3D: Exciting 3-D Tank Combat Game. CoCo 2.$34.95 
Outhouse: One of the funniest, most original games. Excel­
lent graphics, sound effects & playability. $19.95 
Mudpies: Crazy circus fun! Only $29.95 

JI!J/' MICROCOM SOFTWARE 2900 Monroe Ave, Rochester, NY 14618. ! VISA If -~==· 
To Order: Refer to Page 17 of our 6-page ad series (Pgs 7-17) 
Credit Card Toll Free Orderline 1-800-654-5244 (9AM- sPM 7 DAYS/WEEK) 
Tech. Info (Between-4-8pm), Order Status, Info: 716-383-8830. Fax: 716-383-0026 
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How To Read Rainbow 

When we use the term CoCo, we refer to an affection­
ate name that was first given to the Tandy Color 
Computer by its many fans, users and owners. 

The BASIC program listings printed in THE RAIN­
BOW are formatted for a 32-character screen- so they 
show up just as they do on your CoCo screen. One easy 
way to check on the accuracy of your typing is to com­
pare what character "goes under" what. If the charac­
ters match- and your line endings come out the same 
- you have a pretty good way of knowing that your 
typing is accurate. 

We also have "key boxes" to show you the minimum 
system a program needs. But, do read the text before 
you start typing. 

Finally, the little disk and/or cassette symbols on the 
table of contents and at the beginning of articles 
indicate that the program is available through our 
RAINBOW ON DISKOrRAINBOWONTAPEservice. 

Using Machine Language 

The easiest way to "put" a machine language program 
into memory is to use an editor/assembler, a program 
you can purchase from a number of sources. All you 
have to do, essentially, is copy the relevant instructions 
from THE RAINBOW's listing into CoCo. 

Another method of putting an ML listing into CoCo 
is called "hand assembly"- assembly by hand, which 
sometimes causes problems with ORIGIN or EQUATE 
statements. You ought to know something about 
assembly to try this. 

Use the following program if you want to hand­
assemble ML listings: 

llilCLEAR200,&H3F00:I=&H3F80 
20 PRINT "ADDRESS:"; HEX$ (I); 
30 INPUT "8YTE";8$ 
40 PDI<E I, VAL ( "&H"+B$) 
50 I=I+1:GDTD 20 

This program assumes you have a 16K CoCo. If you 
have 32K, change the &H3F00 in Line 10 to &H7F00 
and change the value of I to &H7FB0. 

OS-9 and RAINBOW ON DISK 

The OS-9 side of RAINBOW ON DISK contains two 
directories: CMOS and SOURCE. It also contains a file, 
read. me. first, which explains the division of the 
two directories. The CMOS directory contains executa­
ble programs and the SOURCE directory contains the 
ASCII source code for these programs. BASIC09 
programs will only be offered in source form so they will 
only be found in the SOURCE directory. 

OS-9 is a very powerful operating system. Because 
of this, it is not easy to learn at first. However, while we 
can give specific instructions for using the OS-9 

programs, you will find that the OS-9 programs will be 
of little use unless you are familiar with the operating 
system. For this reason, if you haven't "learned" OS-9 
or are not comfortable with it, we suggest you read The 
Complete Rainbow Guide to OS-9 by Dale Puckett and 
Peter Dibble. 

The following is not intended as a course in OS-9. It 
merely states how to get the OS-9 programs from 
RAINBOW ON DISK to your OS-9 system disk. Use 
the procedures appropriate for your system. Before 
doing so, however, boot the OS-9 operating system 
according to the documentation from Radio Shack. 

1) Type 1 oad d i r 1 is t copy and press ENTER. 
2) If you have only one disk drive, remove the OS-9 

system disk from Drive 0 and replace it with the OS-
9 side of RAINBOW ON DISK. Then type chd/d0 
and press ENTER. If you have two disk drives, leave 
the sytem master in Drive 0 and put the RAINBOW 
ON DISK in Drive 1. Then type chd / d1 and press 
ENTER. 

3) List the read. me. first file to the screen by typing 
list read. me. first and pressing ENTER. 

4) Entering di r will give you a directory of the OS-9 
side of RAINBOW ON DISK. To see what programs 
are in the CMOS directory, enter di r cmds. Follow 
a similar method to see what source files are in the 
SOURCE directory. 

5) When you find a program you want to use, copy it 
to the CMDS directory on your system disk with one 
of the following commands: 

One-drive system: copy /d0/cmds/ filename / d0/ 
cmds / filename - s 

The system will prompt you to alternately place the 
source disk (RAINBOW ON DISK) or the destination 
disk (system disk) in Drive 0. 
Two-drive system: copy / d l / cmds/ filename / d0/ 
cmds / filename 

Once you have copied the program, you execute it 
from your system master by placing that disk in Drive 
0 and entering the name of the file. 

The Rainbow Seal 

A 
RAINBOW 
CERJIFIC4TION 

SEAl 

The Rainbow Certification Seal is our way of helping 
you, the consumer. The purpose of the Seal is to certify 
to you that any product that carries the Seal has actually 
been seen by us, that it does, indeed, exist and that we 
have a sample copy here at THE RAINBOW. 

Manufacturers of products- hardware, software and 
firmware- are encouraged by us to submit their prod­
ucts to THE RAINBOW for certification. 

The Seal is not a "guarantee of satisfaction." The 
certification process is different from the review 
process. You are encouraged to read our reviews to 
determine whether the product is right for your needs. 

There is absolutely no relationship between advertis­
ing in THE RAINBOW and the certification process. 
Certification is open and available to any product per-

taining to CoCo. A Seal will be awarded to any com­
mercial product, regardless of whether the lirm adver­
tises or not. 

We will appreciate knowing of instances of violation 
of Seal use. 

Rainbow Check Plus 

The small box accompanying a program listing in 
THE RAINBOW is a "check sum" system, which is 
designed to help you type in programs accurately. 

Rainbow Check PLUS counts the number and values 
of characters you type in . You can then compare the 
number you get to those printed in THE RAINBOW. 
On longer programs, some benchmark lines are given. 
When you reach the end of one of those lines with your 
typing, simply check to see if the numbers match. 

To use Rainbow Check PLUS, type in the program 
and save it for later use, then type in the command RUN 
and press ENTER. Once the program has run, type NEW 
and press ENTER to remove it from the area where the 
program you're typing in will go. 

Now, while keying in a listing from THE RAINBOW, 
whenever you press the down arrow key, your CoCo 
gives the check sum based on the length and content 
of the program in memory. This is to check against the 
numbers printed in THE RAINBOW. If your number is 
different, check the listing carefully to be sure you typed 
in the correct BASIC program code. For more details 
on this helpful utility, refer to H. Allen Curtis' article on 
Page 21 of the February 1984 RAINBOW. 

Since Rainbow Check PLUS counts spaces and 
punctuation, be sure to type in the listing exactly the 
way it's given in the magazine. 

10 CLS:X=256*PEEK(35)+178 
20 CLEAR 25,><-1 
30 ><=256*PEEI< ( 35) + 178 
40 FOR z=x TO X+77 
50 READ Y:W=W+Y:PRINT Z,Y;W 
60 PDI<E Z, Y: NEXT 
70 IFW=7985THENB0ELSEPRINT 

" DATA ERROR": STOP 
80 EXEC X: END 
90 DATA 182, 1, 106, 167, 140, 60, 134 
100 DATA 126, 183, 1, 106, 190, 1, 107 
110 DATA 175, 140, 50, 48, 140, 4, 191 
120 DATA 1, 107, 57, 129, 10, 38, 38 
130 DATA 52, 22, 79, 158, 25, 230, 129 
140 DATA 39, 12, 171, 128, 171, 128 
150 DATA 230, 132, 38, 250, 48, 1, 32 
160 DATA 240, 183, 2, 222, 48, 140, 14 
170 DATA 159, 166, 166, 132, 28, 254 
180 DATA 189, 173, 198, 53, 22, 126, 0 
190 DATA 0, 135, 255, 134, 40, 55 
200 DATA 51, 52, 41, 0 



COCO UTILITIES GALORE OS9 

~l:f:=:=:!X:::::::::::::;:::::::::::::;:;:=:m::;:::::::::::::::::::::::;:::::::;:::::::::::~:::::.-::::::;::::::::;-::::::::::~ 

~;:mwl's::;s:~:;;-;;;;s~;~;~~~t~!.~.m:-i&S!:l':'3'3!&:'.J 
Allows use of 3 double-sided 
drives from RSDOS or ADOS. 
Disk Only $16.95 
ti:::::::::;:::::::::::::::::::::::::::::::::::-.:::::::::::::::::::::::::.-:-.:::-.:;::o.:::::~-w.:::::::::::s±:r.:::~.::::::!§ 

i,~~,~~,~~~~:,l~~~!!~,f,~:;&~~J~!!:,,,~o/.~:':~! 
Design Professional abels. Al-
lows expanded, normal, con­
densed text w/ Double-Strike & 
Border Printing. Supports 
DMP, Star, Gemini, Epson & 
Comp. Printers. Only $19.95 
!1('-''~'"''''''~'~'~':·=:=z:::=:::;:::::::i:*~.w:::r.-::::-.::::~ 

:;:;:;:;;;::;::;-:::;::w::::::::::::;?:;;;;::::;::;;::;:::!!Y-::::;:::.~::::;::::?::::::::;:;:;:;:;:;:;:;:;:;::~ 

From Dr. Preble® · ~ 
· ... :::~-s:~::::~::::.:s::::::»?.:&::s:~::::::::~~==-::::::::::::::~:::::~ 

Basic Freedom: $24.95 
Vocal Freedom: $34.95 
Hacker's Pac: $14.95 
?;X!::::::*;:::::;.:x:::::::::.'!(.~!f..;v.a-:.:::::::::::::.:::::"«.:::::§:X':$.:!:"&:"(.:::::::::::::::::::::::· ·· 

~~ Disk Utilities 
;~:;:;::=-~:-::;z.:s.;.-;:;:;:.~:e:::;:;:;t;:~;:;:;:;:;:;:;:;:;:;:;:;-.::;::-ra:..q:;:;;;:;:;:;:: 
Use all 360K from your double 
sided drive & more. $19.95 

MEMORY MASTER 
Run 2 programs at once, fix 
disks, scan, edit memory on 
CoCo 2. Only $19.95 

.. ::::~'R:&~~~~~~::;:::~~-:;::.~-:;: 

OS9 Level II BBS V3.0: The ab-
solute best BBS program for 
OS9. Even comes with its own 
terminal Program. Req. 512K & 
RS232 Pack. Only $29.95 
Level II Tools: 25 utilities such 
as windowing, wildcards, tree 
and more. Only $24.95 
Disk Manager Tree: Change, 
copy, view,create directories 
with ease. Req 512K. $29.95 
Warp One: Complete Level II 
Windowing Terminal. Req 512K 
& RS232 Pack. Only $34.95 
The Zapper: Patch Disk Errors. 
Disk Only $19.95 
Multi-Menu: Create your own 
pop-down windows. Req 512K 
and Multi-Vue. Only $19.95 
Presto Partner: Have a notepad, 
calculator, calendar, phone 
book,RT clock & more at your 
fingertips. 512K Req. $29.95 
?J:;:::::::::::;:;:;:;;:::;;:;:~:::::::::::;;:;:;:;:;:;:;:;:;:;::::::::::::::::;:::::::::::=:;:~:!~":::::;::;;;:;:;;;:;;::;:;:~~ 

1 Transfer Utilities ~i: 
f:::::;:::::::::::;:;::::!t.:!!~ .. ::=&':!:?.:::;:::z:~-;&:!@!:?o!::::tM.:~:Y:!t~::z:;:::;:-~::;:::::;~ 
GSC File Transfer: Transfer 
files from MSDOS I OS9/ 
RSDOS & Flex. Req OS9 (Level 
II for Multivue Ver.),2 drives, 
SDISK/SDISK3. Standard Ver­
sion: $44.95. Multivue Version: 
$54.95 
SDISK3: Standard drive re­
placement module allows use of 
40/80 DS/DD drives. Req. OS9 
Level II. $29.95 SDISK: $29.95 
PC-Xfer Utilities: Programs to 

The best disk management format/transfer files to/from 
MSDOS disks to CoCo under 

program for the CoCo 2 & 3. .,.,.,.,.,.,.,.,.,.,.,.,.,., ,,,,,,,,,,,,,,,,,,,,,,,,,,.,.,. Level1/2. Req SDISK(3): $44.95 
Only $19.95 Vterm N· • • • •••• • ·,:,:_:.: .,~,,~,l$''-'-'$''-'~'""''''"~:x::::::2~l$~'~'*'~~~~'''''~'"'''~ 
~-~---~.·.f'-~'B:x~,o~;'w''~;"'l.,,.:~n· ... ;::;;*"s"·'~c-'o*sr,:xe;~~;K;~~ee~'"p·»~e-"'r .. >»>-]' 989 Level II R __ ._··.,·.,·.a __ ·· .. ·· .. ··.m_._,.,_.,· ...... d_ ..... ,,.,_!.·_ ... ,s,, .• _k,·.,·.,· .... ·.,·.,·,,!,:_,i.,i ~~ 1! +~~;;~g~rs'8~~;~;xJV¥''E';;;ti~= ....... . ,._, .. , .... . 
,.,,,;:;:,~,;:;:;,::s;:-:r;l!'.;:;:'*~g,m~:w.~-..«?.....-<:?.;:w::., . In-memory disk drive! Req 

r~G~I'db';~~'utilii~~,~,,~,~,~ 
~'\..~\.~~~~ .... ~~"\.\.~~~~Sl::t;;:t;;:~~'R~~ 
Power-packed utilities with 15 
useful commands such as sort, 
base conversion, lost file loca­
tion, disk pack & much more. 
Only $24.95 
:m:.~:.·::."S:.:;::::..~::.;:::..~~~::.'*:t~:::::::::s::..;.o;;:;:i}..,~~=::::::::~'-'!::::::.::::.::::::::::.::.::.~~ 

t1From Burke & Burke®J 
!i!:~-:t~~~~":M..~?.:'&t~"!!~"S;~":.~":i::~~':.::;:';:iS:.!::&'&':.:t:":!!i::'!:!!:;:::;i~ 
Wild & MV Version 2.1: Use 
"wildcards" with OS9 & re-ar­
range directory tree. $19.95 
EZGen Version 1.04: Powerful 
OS9 bootflle editor. Changes 
names, add/delete modules, 
patch bytes, etc. $19.95 
~r~~~-:~~:::~":!:::~;:;::.-:::.:::::-:::.~~-:::.~"::':!::::::-:::~:::::::"::"::"::::-:::::::~"!:":!::::=:~-::::::::-:~::"::::::::=*1 

!!~ From M1crotech®... i!t 
:::::::::::.;;::::::::.-:::::::::::::::;;:;::;:;:::::::::::::::::::::::::::.:::::::::::::::::::;:::::::;:;:;:;:::::::;:;:;:::::::::;:;:::::;~ 

XWord: Best OS9 Word Proces-
sor with True character oriented 
& more. $69.95 
XMerge: Mail Merge for 
XWord. Only $24.95 
XSpell: 40000 word spelling 
checker. Only $39.95 
XED: OS9 Full Screen Editor. 
Only $39.95 
XDIS: OS9 Disassembler. 
$34.95 
XTerm: OS9 Communications 
Program. Only $49.95 
XDir & X Cal: Hierarchial direc­
tory, OS9 calculator. $24.95 

ii[,:::!~~;,::!£!~B::E~;!;,~,:::,·:·::J 
Dynastar: Most Popular OS9 
Word Processor. Only $99.95 
Dynaspell: Spelling Checker. 
Only $74.95 
Both Dynastar & Spell: $124.95 
Wiz: Communications Program. 
Req RS232 Pack. $59.95 
Inside OS9 Level 11:$19.95 
:~:::;:;:::::::;::::::::s:::::::v::;s;:;:;:;:;:-~~:::;-:::-~:;:;:::::-1':::::..-;-.?.;z;:;:;:-::-~:::::;:;:::::::::::-::::::::~~7:: ·:-= F S ~, l .. rom .. ugar Software® 1~ 
::::::;:::::::::;:;:;:;::::::::::::::::::::::::::::::::.;.;::::::::::::::::::::::;:::::::::::::~:::::::::::;;;:::::::::::::::::::::;~::~ 

OS9 Calligrapher: Turn your 
printer into a calligrapher's quill 
& make beautiful flyers, invita­
tions, etc. Includes 3 fonts. Only 
$24.95 

Window Writer 
@;~~~~9~!''689 ;;;;a r;·r~cessa·r 
with multi-tasking, pull down 
menus & much more. $59 

Multi-Edit 
Create, Edit Application Information 

Files & Icons for Multi-Vue. $24.95 For Team & Individuals. $19.95 tions & more for CoCo 3. $39.95. 512K. Disk Only $29.95 

ii!JI' MICROCOM SOFTWARE 2900 Monroe Ave, Rochester, NY 14618. 
[vJsAJ-~~~ 

To Order: Refer to Page 17 of our 6-page ad series (Pgs 7 -17) 
Credit Card Toll Free Orderline 1-800-654-5244 (9AM- 8PM 7 DAYS/WEEK) 
Tech. Info (Between4-8pm), Order Status, Info: 716-383-8830. Fax: 716-383-0026 
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No more waiting for keyboard input if 
the CoCo 's busy doing something else 

Key Ahead 
Part II of II 

By William F. Medlock 

T his is the second of two articles for 
improving the CoCo' s operating 
system. The first article described 

an auto-repeat and a BREAK and CLEAR key 
lockout. This one, Key Ahead, allows you 
to type in information or a command before 
the computer is ready for it. Consider the 
following program: 

10 FOR A= 1 TO 5000:NEX T A 
30 INPUT"ENTER VALUE 1"; 8 
40 FOR A = 1 TO 5000 : NEXT A 
50 I NP UT " ENTER VA LUE 2";C 
60 PRIN T B+C 

For the sake of discussion, let us assume 
that lines 10 and 40 contain important data 
manipulation. As the CoCo runs now, you 
must wait for the computer to ask for each 
value. If a value is entered early, the com­
puter completely ignores it. After Listing 2, 
KEY AHEA D, is installed, simply type in: 

RUN and press ENTER 

6 and press ENTER 

7 and press ENTER 

or other values desired; all at one shot 
without waiting. The characters typed in 
will not show on the screen until the com­
puter is ready for them, at which time they 
appear in the same locations they normally 

William Medlock is a self-taught computer 
programmer who has worked at everything 
from fixing TVs to designing telemetry 
systems and hardware. He is currently 
involved in hardware,firmware and soft­
ware development of LAN intelfaces. 

14 THE RAINBOW August 1989 

would. The above program can also be used 
to test KEY AHEA D after it is installed. 

Program Overview 
As with Repeat, Key Ahead has a Start­

Up routine to install it into the operating 
system. But unlike Repeat, Key Ahead has 
three discrete sections, each with inde­
pendent functions. The first is the above­
mentioned Start-Up routine, the second 
scans the keyboard , the third is used by the 
operating system for keyboard input. In the 
assembly listing (See Listing 1.), lines 190 
through 480 comprise the first section; 
lines 500 through 770 comprise the second 
section; and lines 790 through 960 com­
prise the third section. 

When Key Ahead is running, sections 
two and three provide two distinct func­
tions simultaneously. Section 2 is an Inter­
rupt routine that scans the keyboard. If a 
key has been pushed, the character is put in 
a FIFO (First In First Out) Buffer. Section 
three takes the place of PO LC AT in the opera­
tion system. Things should make more 
sense as we explore each section. 

Section One 
Section 1, or the Start-Up routine, 

initializes Section 2 as an Interrupt routine, 
initializes the FIFO read and write pointers, 
disconnects PO LCAT from the operating 
system, and replaces it with Section 3 of 
KEY AHE AD . 

Since intenupt vectors are being changed, 
interrupts must be tumed off before any­
thing else. Line 250 does this by changing 
the value in the CC register. Lines 260 
through 290 store the address of the old 

interrupt vector for use by SUPER in Section 
2, and replace it with the address of SUPER. 

Lines 300 through 320 initialize the 
values of the read and write pointers to the 
bottom of the buffer. Lines 330 and 340 
store the top address of the buffer in TOP. 
This is done by adding the value S I Z E to the 
relative address of BUFFER. The value of 
SI ZE is declared in Line 980. The size of the 
buffer can be changed to any size by chang­
ing this value. 

Since Section 2 uses POLCAT, which is 
the operating system's keyboard scanning 
routine, PO LCAT must be disconnected from 
the rest of the operating system and re­
placed. 

POLCAT is called by four different func­
tions in the operating system: when BASIC 

executes an INPUT command; when BASIC 

executes an INPUT command while in the 
high-resolution mode; when BASIC exe­
cutes an I NKEY instruction; and after each 
command is executed to test for the press of 
the BREAK key and future I NKEY values. 

In each instance, PO LCAT is called by a 
JSR command. The disconnection of POL ­
CAT from the operating system is accom­
plished by replacing its address in each of 
these JSR commands, with the address of 
the third section. Line 350 calculates the 
address of READ , which is effectively the 
third section, and lines 360 through 380 
place the address in three of the four J S R 
commands, as shown in the comments. 

If the operating system is allowed to test 
for a press of the BREAK key after each 
instruction, it takes everything out of the 
buffer that the second section has placed in 
it. The BREAK test must be turned off. To do 



DISTO PRODUCTS HARD DRIVES, Etc. 
All Dis to Products now carry a 1-Year Warranty and are 

shipped 2nd Day Air (at no extra charge!) within Continental 
US. All Disto Add-Ons (&Super Controller II) include OS9 

Drivers, unless otherwise specified. 

w/ Seagate Hard Drive, Controller, Cables, CoCo XT 
ntP rh"'" Cables, Case (with fan & 60W Power Supply), 

(OS9 Software & HYPERIO Software!) & Instruction 
Assembled/Tested/Formatted. Just Plug'N'Run . 

Multipak. The Best Hard Drive Deal for the CoCo. -·-._...---
Disto Mini Controller (with RSDOS or CDOS): $74.95 
Disto Super Controller (with RSDOS or COOS): $99.95 

Disto Super Controller II (with RSDOS or COOS): $129.95 
• Mini Eprom Programmer Add On: $54.95 

Seagate 20 Meg System: $509 6§> seagate 
Seagate 30 Meg System: $539 
CoCo XT: Use 2 5-120 Meg Drives with your CoCo. Only $69.95 

• Hard Disk Adapter: $39.95 w/ RS232: $69.95 w/ Real Time Clock: $99.95 
• RT Clock & Printer Interface: $34.95 (OS9 Driver: $19.95) 

• 3-in-1 Multiboard Adapter: Parallel Port, RT Clock & 
RS232 Port. $74.95 

• MEB Adapter: $34.95 

CoCo XT ROM: Boots OS9 from hard/floppy. Only $19.95 
HYPERIO: Allows Hard Drive use with RSDOS. Only $29.95. 
HYPERIO Disto Version (for Disto Hard Drive Interface 
users). 

• 4-in-1 Board: Parallel Port, RT Clock, RS232 & Hard Disk 
Interface: $114.95 

HYPE Rill: Adds RAM Disk & Spooler to CoCo 3 HYPER I/0. 
Only$12.95 

RS232 Super Pack: True RS232 Port for your CoCo! Com­
patible with Tandy® RS232 Pack. Includes DB25 Cable. 100% 
Compatible with OS9 ACIA Software. Req. Multipak. Only 
$54.95 

There are a lot of dealers selling disk drives for the CoCo. Why buy from us? First, 
all our drives are BRAND NEW Fujitsu DOUBLE SIDED Drives. They are sleek, 
fast ( 6ms!), quiet and have a reputation of superb performance and reliability. Second, 
our Drive 0 & 2 Drive Systems come with the acclaimed DISTO Controller- with gold 
plated contacts & built-in ROM which allows you to access JiQlli sides of our drives!. 
Third, our Drive 0 & 2 Drive Systems come with the Official 200 page Radio Shack 
Disk Manual. Fourth, you get $50 worth of our utility software (Disk Util 2.1A & 
Super Tape/Disk Transfer). Our drive systems are head & shoulders above the rest! 

Drive 0 (with Dis to Controller, Case, Power Supply, 1 Drive Cable, Manual, Software): $209 
Drive 1 (with Case, Power Supply & Software): $129 Bare 5 1/4" Drive: $89 
2 Drive System (With Disto Controller, Case, Power Supply, 2 Drive Cable, Manual & Software): 
$309 
1 Drive Cable: $16.95 2 Drive Cable: $22.95 4 Drive Cable: $34.95 
FD501 Upgrade Kit: Bare Drive, 2 Drive Cable & Instructions: $109 
FD502 Upgrade Kit: Call 716-383-8830 for pricing & availability. 

NX1000 Color Ribbon:$12.95 
NX1000 Black Ribbon: $8.50 

Magnavox 8CM515 
RGBMonitor 

Razor Sharp picture quality 
for your CoCo! Has 14" 
Screen, Analog/TTL RGB 
& Composite Inputs for 
CoCo 2/3, Speaker,Text Display Switch, 
Tilt Stand & 2 Year Warranty. Compatible 
with CoCo, IBM & many other computers! 
Only $269 (add $12 S&H/$40 in Canada) 
Lowest Price in the Rainbow! 

Magnavox RGB Cable for CoCo 3 and 
Composite Video I Audio Cable Set with 
Purchase of Monitor: $19.95 

Rascan Video 
Digitizer 

State-of-the-art video 
digitizer for the CoCo 3. 
640 X 200 & 320 X 200 
work area in color! In­
cludes pop-up menu sys­
tem, driver software & 
print driver disk. 

Only$159 

Seikosha, EPSON, DMP,Panasonic, u-.,c~ucn• ?i!J 

Gentini Ribbons: Only $8.50 each 



~ 
MORE BAUD"':z~~ 
LESS BUCKS 

Save Time and Money with a Surprisingly 
Affordable 2400/1200/300 BPS Hayes -
Compatible Modem for any Computer. 

Don't be fooled by the low cost of these 2400 baud 
modems. These are high quality modems made in the 
USA, with performance features unmatched by 
competitors costing thr99 times as much. 

This is full· featured Hayes compatible modem that 
works with any computer. It features superior Hayes 
compatibility, advanced digital signal processing, anc 
adaptive equalization for great performance and 
reliability. All of this in a compact, attractive go­
anywhere package thars not not much larger than a 
paperback book. 

Convenience features like call progress tone detection, 
auto-dial anc auto-answer, a call progress speaker with 
volume control, a second jack lor a local phone, on 
board diagnostics. 

Money saving premiums for sign-up anc connect time 
for Delj)h i, The Source, CompuServ, etc. Software 
available: ProcComm (PC) + 5; Ouicklink (Mac) + 5; 
WizPro is lr99 (shareware). 

Backed by two year mfg. warrantee, so you can buy 
with confidence that comes with 11 years of 
telecommunication experience. 

2400/1200/300 BPS modem $125.00 

(Please add 2.50 shipping and handling) 
Dealer inquiries welcome. 

GCS FILE TRANSFER UTILITIES 

S....: Review- December Rainbow. 
Dale Puckett- November Rainbow. 

The GCS File Transfer Utilities provide a simple 
anc quick method to transfer text and binary files from 
anc to a variety of floppy disk formats. 

Just place the PC (MSDOS), RSDOS, FLEX or 
MINI-FLEX disk into your disk drive - enter a simple 
command and the file is copied into a OS-9 file. File 
transfer back is just as simple. Under Multi-Vue 
version, just select commanc from one of three menus. 
Commands Dir ol PC, RS or FLEX disk 

16 

Extensive 

Options 

Require• 

Dump disk sector of PC, AS or FLEX 
Read filelrom PC, AS or FLEX disk 
Write file to PC, RS or FLEX disk 
Rename file on PC disk 
Delete file from PC disk 
Format PC disk 
Single, Double sided disks. 
Single, double density disks. 
35, 40 or 80 track floppy drives. 
8 or 9 sectors (PC). 
First level sub-directories (PC). 
Binary files. Use pipes for direct 
anc multiple transfers. 
OS-9. 2 drives (one can be hard or 
ramdisk - one floppy 40 T DO OS). 
Multi-Vue for Multi-Vue version. 
SDISK (SDISK3 for COCO Ill). 

GCS File Transfer Utilities for CoCo 

Multi-Vue verelon 
Standard version 
SDISK or SDISK3 

$54.95 
$44 .95 
$29 .95 

Standard diskettes are OS-9 format (5.25") add $2.50 for 3.5". 
Orders rrust be prepaid or COD. VISNMC. Add St.75 S&H, 
COD Is additional. 

GRANITE COMPUTER SYSTEMS 
Route 2 Box 445 Hillsboro, NH 03244 

(603) 464-3850 

OS-9 Is a trademark of Mlcroware Systems Corporation and 
Motorola Inc. MS-DOS is a trademark of Microsoft Corp. 
FLEX is a trademark of TSC, Inc. 
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this, instead of inserting the address of READ 
into the JSR command of this function, it is 
tricked into "thinking" that the test has 
taken place and the result is no key. This is 
done by replacing the J S R command with a 
CLRA and two NOP commands, lines 390 
through 430. The changes in BREAK and 
I NKEY operation is discussed in the caveat 
section at the end of the article. 

There is one more connection that exists 
between POLCAT and the . outside world. 
That is the PO LCAT vector stored in loca­
tions $AOOO and $AOOI.(There is more 
about this use of PO LCAT in the Extended 
BASIC book or the EDTASM manual.) Lines 
440 through 460 store the address of POL ­

CAT for use by POLL in the second section 
and replace it with the address of READ. The 
installation of KEY AH EAD is complete. Lines 
470 and 480 turn the interrupts back on and 
return control back to BASIC. 

Section Two 
There is one difficulty with setting up an 

Interrupt routine; there already is one. The 
CoCo has an interrupt task running all the 
time. One of the purposes of this task is to 
time out the disk drive motor. It also con­
trols the timer accessed by BASIC. The 
solution to the problem is to execute each 
interrupt routine at every other interrupt. 

A routine that allocates time in a com­
puter is called a supervisor. Key Ahead has 
one called SUP ER. Granted, it is probably 
the smallest supervisor you' II ever see, but 
it ' s all that is needed. 

Location TOGGLE is alternately cleared 
and incremented. When TOGGLE contains a 
zero, it is incremented and control is passed 
to the original Interrupt routine, the address 
of which is stored in SUBONE. When TOGGLE 
contains a one, it is cleared and control is 
passed to POLL. 

POLCAT is called by POL L, Line 680, and 
Line 690 tests for a key. Lines 700 and 710 
store the character in the FIFO buffer. The 
exact location in the buffer is determined 
by the value of the write pointer WRPTR. 
After it is incremented the value of W R PT R is 
compared with the top of the buffer, Line 
720. If they are equal, W R PT R is restored to 
the bottom of the buffer, Line 740. Line 750 
places the pointer value back in memory, 
Line 760 clears the interrupt, and Line 770 
returns control back to BASIC or the ma­
chine language application program that 
happens to be running. 

Section Three 
The third section, or READ, takes the 

place of PO LCAT in the operating system. 
The same registers are pushed to the stack 
as were with PO LCAT. If you're wondering 
why Section 2 did not push any registers, it 

is because the microprocessor automati­
cally pushes the entire processor state to the 
stack whenever it receives an interrupt 
request. 

Register A is cleared to show a no-key 
condition, Line 860. The read and write 
pointers are compared, lines 870 and 880; 
if they are equal, the buffer is empty. If the 
pointers are not equal, A is loaded with the 
top of the buffer and restored if the top has 
been reached, lines 910 through 930. Lines 
940 through 960 place ROPTR back in 
memory, restore the registers and return 
control to the calling routine. 

The size of the FIFO buffer can be 
changed by changing the value in Line 980. 
You 'II never use more than 256 bytes. The 
PC uses much less, but the PC warns you 
when you have filled the buffer. Key Ahead 
does not. When the write pointer wraps 
around and catches up with the read pointer, 
Key Ahead thinks that the buffer is empty 
and everything that was typed ahead is lost. 
So it is best to keep the buffer size large. 

This is not a multitasking environment 
in the strictest sense. In a multitasking 
environment, every task has its own stack. 
Key Ahead uses the existing stack. 

Assembling the Program 
Key Ahead was written using relative 

addressing. See the previous article for a 
discussion of PC relative indirect addressing. 
KEY AHEAD can be entered using a disk as­
sembler such as Color Disk EDTASM, or 
the cartridge EDTASM. If a disk assembler 
is used, KEY AHEAD can be assembled to disk 
without a start address. It can then be loaded 
into any part of memory and started using: 

LOADM"REPEAT" ,address 
EXEC 

The same procedure can be used if the 
cartridge EDT ASM and a tape system is 
used, with c LOA OM being used instead of 
LOADM. If you have a disk system but only 
have the cartridge EDT ASM, first decide 
what address will be used for the start of 
KEYAHEAD. Then assemble to tape or as­
semble to memory and save to tape. Then 
re-insert the disk controller, load Key Ahead 
from tape and res ave to disk using SAV EM. 

Repeat and Key Ahead can be loaded 
and started individually; although starting 
Key Ahead alters the speed of Repeat. There 
are two cautions if this is done. First, al­
ways start Repeat first; the computer hangs 
if Key Ahead is started first. Second, make 
sure the two programs do not overlap. Just 
to make remembering easier, leave 256 
bytes for Repeat and 512 bytes for Key 
Ahead. 



Full Powerfory~~~o3~ASIC. 
(From Danosoft) 

Gives upto92K User Memory in 128K CoCo and 476Kin 51 
CoCo from BASIC with any mix of program/variables. You 
have one BIG program or 58 Separate ones running at 
from computer memory in multiple windows! Big Basic al 
allows you to Disk Chain any size program. Step up to 
full potential of your CoCo 3 with Big Basic. Only $39.95 

Fully assembled, tested and ready to be shipped NOW! Our 
design allows mounting chips on top to prevent any heating 
problems. No soldering; Full PICTURE instructions for 2 
minute installation! Comes with following software (value 
$100): " 
• 512K Ramtest • 512K Backup Lightning 
• 512K Print Spooler 
e512K Ramdisk 
• OS9 Level II Ramdisk 
The absolute best 512K Upgrade Package Available! 
90 day warranty! New Low Price $149.95 
OK Upgrade Board (with 512K Ramtest/Ramdisk/Spooler): $39.95 

Upgrades for CoCo 2 
64K Upgrade (8 chip) for CoCo I, CoCo ll's with Cat# 26-
3026/3027/3134/3136: $29.95 
64K Upgrade (2 chip) for 26-3134 NB CoCo II: $39.95 

(Free 64K Software included with 64K Upgrades) 

COMMUNICATIONS 
EXTRAVAGANZA 

(1) Avatex 1200e Modem: Fully Hayes Compatible300/1,200 
w speaker, Auto Dial/Answer/Redial. 
(2) MODEM CABLE (4pin to DB25; Reg $19.95) 
(3) Autoterm Software (Reg $39.95) 
(4) Free Compuserve Offer & Access Time 
(5) UPS 2nd Day Air Shipping 

Only $129.95 
Avatex 1200e Modem Only: $85 
Zoom 2400 Modem Only: $149 
Communications Extravaganza Includes 
Zoom 2400 baud modem, cable, software & 2nd Day Air Ship­
ping. Only $189.95 

All our modems carry a 2 Year Warranty! 

Keyboard Extension Cable allows you 
to move your keyboard away from the 
computer & type with ease. Use your ex­
isting keyboard or leave your present 
keyboard intact and use a second 
keyboard. Only $39.95 
CoCo 3 Keyboard: $39.95 w/ Exten-
sion Cable: $69.95 
CoCo 2 Keyboard: $19.95 w/ Extension Cable: $49.95 

:JJI11il1111111;flf' 
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INTRONICS EPROM PROGRAMMER: Programs 2516 to 
27512 & more! Includes software & complete documentation. 
Latest version. Lowest Price Anywhere. CoCo 1 ,2,3. Only 
$137.95 
DATARASE Eprom Eraser: For 24/28 pin Eproms. Only 
$49.95 r;:. · · n] 
Both Eprom Programmer & Eraser: $179.95 ~~.,.··• 
2764 Eprom: $8 27128 Eprom: $9 ~,_.,....,..,._""""i~ 

ROMPAK (w/ Blank PC Board, 27xx Series): $12.95 
BLANK CARTRIDGE (Disk Controller Size): $10.95 

' Magnavox 8505/8515/8CM643 Analog RGB Cable: $24.95 
Serial-to-Parallel Interface: Use your parallel printer at high 
speed {300-9600 baud) with the CoCo. Comes with all cables. 
No software compatibility problems. Only $44.95 
15" Shielded Multipak Extension Cable: $36.95 
Y Cable: Use your disk system with Speech/RS232 Pack, 
DS69 Digitizer, etc. Only $27.95v If; 
RGB Analog Extender Cable: $19.95 ~~ 
SONY Monitor Cable: $29.95 · 
MODEM Cable: 4 pin to DB25. Only $19.95 . 
2 Position Switcher: Hook 2 devices to serial port. $29.95 
HI-RES Joystick Interface: $11.99 

Genuine RS Disk Rom 1.1 (Needed for CoCo 3): $29.95 
ECB Rom 1.1: $29.95 
68B09E Chip: $14.95 68B21 Chip: $5.95 
GIME Chip for CoCo 3:$39.95 
Genuine RS Multipak PAL Chip (Specify 26-3024 1 26-3124): 
$19.95 
PAL Switcher: Allows you to switch between CoCo 2 & 3 
modes when using the Multipak. You need the OLDER & 
NEW PAL Chip for the 26-3024 Multipak. Only $39.95. With 
NEW PAL Chip Only $49.95 
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Listing 1: KEYSB IN 

00090TITLE KYAHEAD . ASM 
00100 ************************* 
00110 * KEYA HE AD * 
00120 * MAY BE LOA DED TO ANY * 
00130 * LOCATION * 
00140 * MUST NOT BE INSTALLED * 
00150 * BEFORE REPEAT * 
00160 * COCO Ill ONLY * 
00170 ************************* 
00180 
00190 * FI RST SECTION 
00200 ************************* 
002 10 * START UP ROU TINE * 
00220 * INSTALLS KEYA HEAD IN * 
00230 * OPERATING SYSTE M * 
00240 ************************* 
00250 START ORCC #$50 
0026 0LDD $10D 

DISABLE INTERRUPTS 
INTERRUPT JUMP ADDR 

00270STD SUBONE,PCR 
00280LEAY SUPER , PCR ADDR OF SUPER 
00290STY $10D SUPER IS NEW INTERRUPT 
00295 
00300LEAX 
00310STX 
00320STX 
00330LEAX 
00340STX 
00350LEAX 
00360STX 
00370STX 
00380STX 
00390LDA 
00400LDY 
00410STA 
00420LDD 
00430STD 
00440LDD 
00450STD 
00460STX 
00465 

*E NTRY PO INT 
BUFFER , PCR ADDR OF BUFFER 
WRPTR , PCR INITIALIZE WRITE PNTR 
RDPTR . PCR INITIALIZE READ PNTR 
BUFFER+SIZE,PCRADDR OF TOP OF BUFFER 
TOP , PCR ADDR OF TOP INTO TOP 
READ , PCR ADDR OF READ ROUTINE 
$A0DA JMP FROM INPUT 
$F781 JMP FROM INPUT H RES 
$A569 JMP FROM INKEY 
#$4F CLRA CODE 
#SADEB JMP FROM BREAK POLL 
. Y+ INSERT CLRA 
#$1212 2 NOP ' S 
,Y INSERT NOP ' S 
$A000 POLCAT VECTOR 
KEYSUB , PCR 
$A000 NEW POLCAT 

00470ANDCC #SAF 

READ IS 
*VECTOR 
TURN ON 
BACK TO 

INTERRUPTS 
BASIC 00480RTS 

00490 
00500 * SECOND SECTION 
00510 ************************* 
00520 * SUPERVISOR * 
00530 * CONTROLS TIME * 
00540 * DISTRIBUT ION * 
00550 ************************* 
00560 SUPER TST TOGGLE . PCR I.JHO ' S TURN IS IT 
00570BNE POLL POLL ' S TURN 
00580INC TOGGLE . PCR NEXT TIME POLL ' S TURN 
00590JMP [SUBO NE. PCR] JUMP TO ORIG INTR 
00595 *ROUTINE 
00600 
00610 ************************* 
00620 * KEYBOARD POLL * 
00630 * USES POLCAT , WHICH HAS* 
00640 * BEEN LIFTED OUT OF * 
00650 * OPER ATING SYSTEM * 
00660 ************************* 
00670 POLL CLR TOGGLE . PCR NEXT TIME ORIG INTR 
00675 *RO UTINE 
00680JSR [KEYS UB,PCR] JUMP TO POLCAT 
00690BEO POU T2 NO KEY 
00700LDX WR PTR , PCR WRITE POINTER 
00710STA . X+ STORE NEW CHARACTER 
00720CMPX TOP . PC R TOP OF BUFFER 
00730B NE POUT NOT TOP OF BUFFER 
00 740LEA X BUFFER , PCR RESET WRPTR TO BOTTOM 
00750 POUT STX WRPTR , PCR STORE WRPTR 
00760 POUT2 LOA $FF02 CLEAR INTERRUPT 
00770RTI RETURN FROM INTERRUPT 
00780 
00790 * THIRD SEC TION 
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If you are using EDTASM, Repeat and 
Key Ahead can be merged into one program 
(this is best from a performance point of 
view). First, delete all lines up to and 
including Line 90 in both programs. Make 
sure the li stings include all comment and 
blank lines. Then, use the following com­
mand sequence: 

LD REPEAT 
LOA KEYAHEAD 
N100 . 100 
M2210,8300 : 12200 , 1 
02200 
D6400 
D7500 
D8200 
E2225 
50 

Then change the constant in Line 6300 to 
#Sl5, and the constant in Line 7400 to #4 . 
This command sequence assumes lines 730 
and 840 are included in the REPEAT listing. 

BASIC Program 
If you are not already familiar with any 

of these procedures, or do not have any type 
of assembler, use the included BASIC pro­
gram. 

The BASIC version of Key Ahead can be 
used with a minimum of effort. Note that 
the line numbers are not consecutive mul­
tiples of ten , as is customary. The BASIC 

versions of Key Ahead and Repeat can be 
merged together so that a ll functions can be 
performed by one program , without any 
modification . The only requirement is to 
type in the programs exactly as they are 
listed. RE M lines and lines not serving any 
purpose are there for a reason. Like the 
assembly language versions, Repeat and 
Key Ahead can be started separate ly , but 
the repeat speeds will be wrong. So it is best 
to merge them. The repeat speeds are cor­
rected when the programs are merged . 

Unfortunately , automatic merging can 
only be clone with a disk system; but it is 
possible to merge manually by noting line 
number duplications. Remember that lines 
from KEY AHEAD take priority over lines from 
RE PEAT. To merge the two programs, Key 
Ahead must be saved to disk in ASCII 
format (i.e., SA VE " KEY AHE AD" . A). First 
load REPEAT , then type MERGE "KEY AHEAD ". 

Applications and Caveats 
When Repeat and Key Ahead are run­

ning together, the repeat speeds no longer 
depend on what type of applications pro­
gram is running (BASIC or machine lan­
guage). Repeat speeds depend on the delay 
constants and the interrupt rate only. 

When Key Ahead is running with ma­
chine language application programs with 
flashing cursors , many times the cursor 



3 Fabulous Bargains! 
These specials will be withdrawn without notice. Don•t miss them! 

The Dazzling Word Processor 

$3995 

f'A tflatt ill f/,fJI,D Bile-~ 
The Famous Graphics Creator 

$4995 

Save $70 

BOTH 
CoCo Max Ill and Max-10 for 

only 

$7995 

About Max-1 0 
What the CoCo Community needs is a word 
processor that's rock solid. blindingly fast . 
feels like a Macintosh. makes all the others 
look boring. and does not cost $80 
Max-10 is just that and more. It allows on 
screen mixtng of graphics and text. large 
headlines. multiple columns and full page 
preview (with graphics) . 
We swear that Max-1 0 will add excitement 
to your word processing. and that's no small 
task! 
PRINTERS SUPPORTED: EPSON FX.MX.RX.LX 
AND COMPATIBLES: DMP 105.106.110.130: CGP220 
(B&W): OKI 182.92. 192: STAR NX· 10. NX - 1000. 

Max- 1 0 Ad d-ons 
- Max-1 0 Fonts. 36 super fonts on 2 disks. 
Send for list. Order #C-23 .. ..... .. ........ $29.95 
NOTE: Max- 10 and CoCo Max Fonts aren't interchangable. 
- Spell Checker 50000 word dictionary for 
online spell checking and dictionary lookup. 
Perfect seamless integration with Max-1 o. 
Order #C-24 ........................................ $29.95 

System Requirements 
Max-10 and CoCo Max Ill Require: any 
CoCo 3: 1 or more disk drives: joystick or 
mouse: Radio Shack or Colorware Hi- Res 
Pack :a video or RGB monitor or a TV. 

Max-1 0: the Rolls-Royce of word processors. The only one with true 
graphic capability and dozens of type styles. Using your dot matrix printer 
you get from tiny footnotes (6 point) to big titles (24 point). 

The Rainbow review (1/89) said: "An incredible job of providing 
power, flexibility and speed in a program that is as easy to use as it is 
to pronounce! ... Max- 1 0 takes a back seat to none, and is beyond 
comparison with most." Max-1 0. the only word processor with "What 
You See Is What You Get". A word processor you will love at first sight. 

CoCo Max Ill: now a classic and probably the most popular CoCo pro­
gram ever. If the price was the reason that stopped you before. this special 
will delight you. Listen (Rainbow 3/88): "There are no limits to what you 
can do with this fabulous program. Speed, ease, animation, power and 
color, all in one package. CoCo Max Ill is the ultimate program for the 
CoCo 3." Check any Rainbow (up to 4/89) for complete info on CoCo Max. 

To top it off. we include a free Demo Disk plus the super CoCo Show 
program, which lets you make your own "slide shows". 

Desktop Publishing: together. CoCo Max Ill and Max-1 0 form an 
unbeatable system for reports. flyers. invitations. greeting cards. signs. 
newsletters. etc. It's far beyond anything you've ever seen on a CoCo. 

Here is one of the hundreds of unsolicited letters we got : "Max-1 0 
and CoCo Max Ill are wonderful. They are the first Color Computer 
products I have purchased that were even better than I hoped for ." 

At Colorware. we all work hard to make you feel that way and we 
thrive on your appreciation. 

About CoCo Max Ill 
Whether you doodle for fun or do graphics 
for a living. CoCo Max will amaze you. It's a 
promise. 
Its major features include: Huge picture 
area (2 full hi - res 320x192 screens). Large 
editing window. Zoom mode for detail work. 
28 potnt and click drawing tools. Shrink and 
stretch. Rotation at any angle (1.SO steps). 
512K memory support (all features work 
with 128K too). Undo (Oops) feature to fix 
mistakes. Animation. Special effects . Color 
sequencing (8 colors. variable speed). 13 
fonts (more available). Each font has 8 sizes 
and 5 styles for thousands of possible 
combinations. Translate program to convert 
most types of pictures. CoCo Show "slide 
show" program. Miniload program to help 
use pictures with your software. Color edit ­
ing of patterns. Pnnts in single or double 
size. Select 16 of 64 available colors. all 64 
colors are shown at once for easy selection. 
Pull - down menus. 40 paint brush shapes. 
Two color lettering. Spray can. Amazing 
"flowbrush". RGB and composite monitor 
support. Colors print in 5 shades of gray. 
PRINTERS SUPPORTED: EPSON RX.FX.MX.LX 
AND COMPATIBLES: STAR/GEMINI NX 1 O.NX · 1000 : 
DMP100. 105.106.1 10.120.130.200: OKI 82A. 182.192: 
CGP 220(8&W) 
Color Drivers available. See next column. 

CoCo Max Ill Add-ons 
- Max Fonts disks. 95 fonts on 4 disks. 
Order#C-73 ...................................... $49.95 
- Max Edit Create new fonts or ed it existing 
ones. Order #C-16 .... ... .. ....... $19. 95 
- Color Printer drivers for NX - 1000 
Rainbow (#C- 2). CGP- 220 (#C- 1) or 
Okimate 20 (#C-3) .................. each $19.95 

CoCo Max I and II 
-CoCo Max I on tape . See previous ads or 
write for info. For CoCo 1 or 2. 
Order #C- 7.. ..... .... . ...... . ..... $59.95 
-CoCo Max II. For all disk CoCos. Multi ­
pak or Y-Cable required . #C- 85 ....... $69.95 

Digitizers 
Digitize any picture from any video source 
(VCR . camera ... ) for use with CoCo Max Ill 
and Max-10. 
DS-69. Requires Multipak. 2 pictures per 
second. Order # C- 18 ....................... .. $99.95 
DS-696 Faster: 8 pix/sec. #C-92 ... $149.95 

Call or Write Now 
.._..... - r----· J I VIS4 I (203) 348 9436 ..---. 
~; Weekdays 9-5 EST l~' 

Ordering Information: We accept Visa. Mastercard. Checks. and MO. C.O. D. is $4 extra. 
Purchase orders are subject to credit approval. CT residents add 7.5% sates tax. 
Shipping: $4 per order (usually UPS ground). UPS 2nd Day Air: $4 extra. Next Day service 
available. canada: $6 per order (AirmaiQ. Outside US and Canada: Add 10% of order total. 

(coLORWARE 
COLORWARE 

242-W West Avenue 
Darien, CT 06820 



00800 ************************* 
00810 * READ FROM FIFO BUFFER * 
00820 * REPLAC ES POLCAT IN * 
00830 * OPERATING SYSTEM * 
00840 ************************* 
00850 READ PSHS U, X.B PSH WH AT POLCAT PUSHE S 
00860 CLRA MAKE A SHO W NO KEY 
00870 LOX RDPTR,PCR ADDR OF READ POI NTER 
00880 CMPX WRPTR , PCR ADDR OF WRITE POI NT ER 
00890 BEO RDOUT2 POINTER S EQ UAL BUFFER 
00895 *EMPTY 
00900 LOA , X+ LOAD NEW CHARACTER 
00910 CMPX TOP . PCR TOP OF BUFFER 
00920 BNE REDOUT NO T TOP OF BUFFER 
00930 LEAX BUFFER,PCR RESET RDPTR TO BOTTOM 
00940 REDOUT STX RD PTR . PCR STORE RDPTR 
00950 RDOUT2 PULS U. X.B RESTORE REGISTERS 
00960 RTS 
00970 
00980 SIZE EOU 256 
00990 ************************* 
01000 * MEMORY AL LOC AT ION * 
01010 ************************* 
01020 TOGGLE RMB 1 
01030 SUBO NE RMB 2 
01040 KEYSUB RMB 2 
01050 ~~RP TR RMB 2 
01060 RDPTR RMB 2 
01070 BUFFER RMB SIZE 
01080 TOP RMB 2 
01090 END 

Machine language programs with SHIFT­

@ or BREAK features, such as EDTASM, use 
the same access to PO LCAT for all keyboard 
functions, the $AOOO vector, so the buffer 
draw-out cannot be avoided. For thi s rea­
son, usability of Key Ahead in thi s environ­
ment is severly restricted. If you insist on 
usingKeyAheadwithEDTASM, fo llow the 
cautions listed last month for Repeat, using 
$7000 as the manual origi n. 

As with OS-9, disk access will slow 
down Key Ahead. Unless you hold the key 
down briefly, key action is not guaranteed. 
Write verification also hampers Key Ahead 
operation. A little practice during disk reads 
soon tells you how much of a pause on the 
key ensures results , but during disk writes, 
it is best to just wait. 

As with Repeat, the assembled version 
of Key Ahead can be loaded and started by 
a BASIC program. Also, the BASIC version 
can be merged into the end of a program. 

Testing 

wi ll flash much faster than normal. This is 
because the cursor is flashed by count ing 
the number of keyboard polls and READ is 
much shorter than PO LCA T. 

There is no SHIFT-@ pause avai lable 
while scrolling a LI ST or DIR, or while 
running a BAS IC program. SHIFT- @ was 
turned off by the same action that turned off 
the BREAK key test, and for the same rea­
son. Every- time the operating system tests 

for a SHIFT-@, it takes a character from the 
buffer, draining the buffer dty, so you would 
be typing into a bottomless pit. BREAK only 
works when there is an I NP UT or an I NKEY, 
but it can be typed ahead (assuming Repeat 
is not inhibiting BREAK). 

The short program at the beginning of 
this article can be used for testing, or FOR A 
= 1 TO 5000:NEXT canbeused.Allthat 's 
needed is something to keep the computer 
busy. When the computer is busy, nothing 
you type appears on the screen. When the 
computer is ready for input, the data you 
typed ahead appears on the screen as if it 
was entered normally. 

(Questions or comments concerning this 
article may be addressed to the author at 
2429F Wesvi /1 Ct. , Raleigh. NC 27607. 
Please include an SASE when requesting a 
reply.) 0 

If you do not want the operator to be able 
to key ahead from one section of a program 
tothenext, the iN KEY line:1 0 A$=I NKEY$ : I F 
A$ 0 "" THEN 10 does nicely. 

Listing2: KEYAHEAD 

0 ' COPYRIGH T 1989 FALSOF T,INC 
10 CLEAR 200,31999 : REM ADD -1 
30 PRINT"KEYAHEAD": OF=75 
40 AD D=32000 :E X=ADD 
50 REM 
60 REM 
110 READ BYTE 
120 IF BYTE = 256 THEN 140 
130 POKE ADD,BYTE:ADD=A DD+1 : GOTO 
110 
140 REM 
180 REM 
210 EXEC EX:END 
240 DATA 26,80,252,1.13,2 37 ,1 41, 
0,148 ,4 9 ,141,0, 63 ,1 6 ,1 91,1, 13 ,48 
250 DATA 141,0,144,175,141,0,136 
, 175,141,0 .1 34,48 ,1 41, 1,1 32 ,1 75, 
141. 1 
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26 0 DATA 128,48 ,141,0, 83,191,160 
,218,191 . 247,129,191,165 ,10 5,134 
,1 79 ,16,14 2 
27 0 DATA 173,235,167 ,1 60 , 204 ,1 8, 
18,237 ,164,252,160,0, 237 ,141,0 ,8 
9,191,160 
280 DATA 0,28,175 
290 DATA 57 
370 DATA 109,141,0, 76 , 38 , 8 ,108,1 
41 ,0, 70 ,1 10 ,1 57 ,0,6 7 ,111,141,0, 6 
2 
380 DATA 173 ,157,0,61, 39 ,20, 174 , 
141,0,57 ,167,1 28 ,17 2,141 ,1, 55 , 38 
,4 
390 DATA 48,141,0,49,175,141,0,4 
1,182,255,2,59,52,84,79,174,141, 
0 
400 DATA 32 ,1 72, 141,0, 26,39,16 ,1 
66, 128 ,1 72 ,141,1, 22,38,4,48,141 , 
0 
410 DATA 16,175,141,0,10,53,84,5 
7,256 



A-BUS~ [OOjij@D© 
Classroom to advanced industrial applications. 

Be a Wizard In your Lab, Factory, College, Home ... 
It used to be difficutt and costly to do process control, robotics, data 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A-BUS system makes tt easy to do almost any project you 
can imagine. 

Versatility. A-BUS cards handle most interfacing, from on/off 
switching, to reading temperatures. to moving robot arms. to 
counting events, to sensing switches ... 

Adaptability. The A-BUS is modular, allowing expansion well 
beyond your needs. It works wtth almost any computer, or even as a 
remote data station with the new serial adapters. 

Simplicity. You can start using the A-BUS in minutes. It's 
easy to connect, and software is a breeze to write in any language. 

Reliability. Careful design and rugged construction make the 
A- BUS the first choice in specialized 1/0. 

NEW: REMOTE A-BUSI Use the new Serial (RS-232) Adapter or 
Processor to control any A-BUS system. Cards can be up to 500 ft 
away using phone type cable. or off premises using a modem. Call or 
send for the new A-BUS Catalog which covers an the products. 

An A-BUS system consists of: • An A-BUS adapter plugged 
into your computer • A cable to connect the adapter to 1 or 2 
A-BUS function cards. • The same cable will also frt an A-BUS 
Motherboard for expansion to up to 25 cards in any combination . 

.---------- 'mportant ____________ ~ .-------About Alpha Products 
All A-BUS Systems: + come assembled and tested + include detailed manuals w~h schematics 
and programming examples + Can be used with almost any language (BASIC. Pascal. c. 
assembler. etc.) using simple 'IN' and ·our commands (PEEK and POKE on some computers) 
+ can grow to 25 cards Qn any combination) per adapter + ProvidE jumper selectable addressing 
on each card + Require a single low cost unregulated 12V power sup~ + Are usual~ shipped 
from stock. (CNemight service is available.) 

Founded in 1976 tor the purpose~ developing klw cost VO devices for pe!SOfl8l computers. Alpha 
has grown to serve over 70000 customers in over 60 countries. A-BUS users include many of the 
Fortune 500 ~BM. Hewlett-Packard. Tandy. Bell Labs. GM ... ) as well as most major univers~ies . 
A-BUS products are U.S. designed. U.S. buill. and seMced worldwide. 
Overseas distributors: England: caldy Science Assoc. Ud .. Me!seyside. 051 342 7033. 
Australia: Brumby Technologies Ply. Ud .. NSN. 7591638. FI'IIICI: COsenn. Rungis. 46 86 64 75 

Inputs, Outputs, etc. 
Analog Input: 8 analog inputs. o-5.1V in 20mV steps (8 bits). 
o-100V range possible. 7500 conversionS/second. AD-142: $142 

12 BH A to D: Analog to digHal converter. Input range -4V to 
+4V. expandable to 100V. On-board amplifier. Resolution 1mV. 
conversion time 130ms. 1 channel. (Expand to 8 channels with the 
RE-156 card.) AN-146: $153 

Relay Card: 8 individually controlled industrial relays each with 
status LED's (3A at 12!NAC contacts. SPSl). RE-140: $142 

Reed Relay Card: 8 reed relays (20mA at sovoc. SPSl). 
Individually controlled and latched. with status LEOs.RE-158: Slot 
D/A converter: 4 Channel 8 Bit D/A converter with output 
amplifiers and separate adjustable references. DA-147: $14t 

24 line m 1/0: Connect 24 input or output signals (TTL 01&/ 
levels or switches). Variety ol modes. (Uses 8255A) DG-148: $72 

DlgHallnput: 8 optically Isolated inputs. Input can be 5 to 1 rxN 
voHage levels or switch closures. IN-141: $65 

Dig Hal Output Driver: 8 outputs: 250mA at 12V. Drive relays. 
solenoids. stepper motors. lamps. etc. ST-143: $78 

Clock wHh Alarm: Powerful clock/calendar. Battery backup. 
Timing to 1/100 sec. Alarm relay. LED and buzzer. Cl-144: $98 
Touch Tone Decoder: Each tone is converted Into a number 
which Is stored on the board. PH-145: $87 

A-BUS Prototyplng card: 4x4.5' card. Will accept up to 10 
I.C.s. Wrth power & ground bus. PR-152: $16 

Counter Timer: Three 16 bit counter511imers. use separately or 
cascade for long (48 bit) counts. CT-150: $132 

Call cu appfcatioo eNJWlee!s to ~ ycu !X'~ect 

Motion Control 
Smart Quad Stepper Controller: The wol1d's finest. 
On board microprocessor controls tour motors simuHaneously. 
Uses simple English commands like 'MOVE ARM 102 ~NCHES) 
LEFT". For each axis. you control coordinates (absolute or rela­
tive). ramping. speed. un~s. scale factors. etc. Many inputs for lim~ 
swHches. etc. on the fly reporting of speed. pos~ion ... BuiH in 
drivers tor small motors (such as MQ-103 or 105). SC-149: $299 
Options: .. 5 amp/phase power booster tor 1 motor: PD-123: $49 
.. Remote 'teach' keypad tor direct motor control: RC-121 : $54 

A large A-BUS system with two MotherbOards 
Adapt !!lin the foreground plugs into PC.xr .AT type slot. 

Stepper Driver KH: For experimenting w~h stepper motors. 
lncludes2 M0-103 motors and aST-143 dual driver PA-181: $99 

Stepper Motors: (4 phase. unipola~ 
MQ-103: 2W dia. v." shaft. 7.5"/step. 12V. 5 oz-in torque. $15 
M0-104: 2' dia. W shaft. 1.8'/step. &J. 60oz-in torque. $45 
MQ-105: 1.7' square . . 2' shalt. 3.75'/step. 12V. 6 oz-in. $15 

A-BUS Adapters 
.. Can address 64 ports and control up to 25 A-BUS cards. 
.. Require one cable. Motherboard required tor more than 2 cards. 
A-BUS Parallel Adapters for: 
IBM PCIYJ/AT & compatibles. Uoooanuhatalongti AR-133: $119 
Apple ll.ll+.llel'luglilb..,.,.-. AR-134: $52 
Commodore 64,128PiuglilbEJpnlonPatonbock. AR-139: $48 
TR5-80 Model102.200 Uoes 40pin "SrMn buo'. AR-136: $76 
Model100 (Tandy portable) Pluglilbsocl<donbollool AR-135: $75 
TRS-eo Modei3.4,4D Y<a~>~o miab1e 1 so pin buo 11 ....n AR-132: $54 
TRS-eo Modell Plugs'*' 40 pin exponsion buo. AR-131: $39 
Tandy Color Computers Fits ROM aaU.Iulllpok«Y-callle AR-138: $49 

A-BUS Cable: Necessary to connect any parallel adapter to 
one A-BUS card or to first rnolhelboard. 50 pin. 3 fl. CA-163: $24 
Special Gable for two A-BUS cards CA-162: $34 

Serial Adapter: Connect A-BUS systems to any RS-232 port. 
Allows up to 500 II from computer to A-BUS. SA-129: $149 

Serial Node: To connect addHional SA-129/A-BUS systems to 
asingle RS232 serial port (max 16 nodes). SN-128: $49 

Serial Processor: same as above plus buiH in BASIC for atr­
line mon~oring.logglng. decision making. etc. SP-127: $189 
Use SA-129 or SP-127 with modems for remote data acquiSition. 

Motherboard: Holds up to 5 A-BUS cards in sturdy aluminum 
frame wfth card guides. A sixth connector allows (using cables CA-
161: $12) add~ional Motherboards to be added. MB-120: $108 

Power Supply: Powerpackforupto4cards. PS-126: $12 

Complete Catalog Available 
For Orders and Info call (203) 656-1806 
Weekdays from 9 to 5 EST or FAX 203 656-Q756 

Ordering Information: We accept VIS8. Mastercard. Checks. and M.O. C.O.D. is $4 extra. 
Purchase orders are subject to credH approval. CT residents add 7.5% sales tax. 
Shipping: $4 per order (usually UPS ground). UPS 2nd Day Air: $4 exira Next Day service 
available. CBnada: Sli per order (Airmain. OIASide us and canada: Arld 10% ol order total. a SJgma lndustruJS Compan y 242-W West Avenue, Darien, CT 06820 



l~rF~e~a~tu~r"e~. ------------------------------------------0~8~-9~~ 

Two BASIC09 utilities . .. 

USTime and StrfpBin 

I n the February 1989 issue of THE 

RAINBOW, Richard Ries gave us a 
BASIC09 program that sets the date and 

time in the U.S. fo rmat instead ofthe Euro­
pean or Mili tary format. His program in­
spired me to write USTime, which di splays 
the date and ti me as : January 23 , 1989 
9:23:45 am/pm , instead of 89/01 /23 
09:23 :45. I find it much easier to read. 

To run the program, simply type runb 
us time . The best way to use thi s program is 
to type in Listing 1 and run it. After you are 
sure there are no errors , pack the program, 
then merge it with Run b. 

I use the routine in several programs as 
a routine to di splay the date and time. 

Listing 2, StripBin , is a BAS IC09 pro­
gram to stri p the first X-modem block (128 
bytes) from a f ile that was uploaded in 
CoCoBin fo rmat. (CoCoBin is a type of 
protocol used by Wiz and WizPro.) Thi s 
block contains information about the file , 
such as the attri butes, name of the file, and 
the number of blocks in the f ile. 

This is great, but if you don' t have Wiz 

Jerry Yates is a self-taught programmer 
who is a supervisor fo r Stone Container 
Corporation in Louisville, Kentucky. He 
has an associate degree in electronicsfrom 
DeVry Institute of Electronics and is the 
fo rmer President of the LoCo-CoCo Club . 
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or WizPro, and download one of the f iles , 
you will go crazy trying to find out what' s 
wrong with it. I did just that several times. 

I wrote thi s program to remove that 

Listing 1: USTi me 

US Time 
(* USTime By Je rry Yates 
(* 3005 Bob Wh ite Ct . 
(*Louisville , Ky . 40216 

blo.ck, rewrite the file , and set the "e pe" 
attributes. If you specify the CMO S directory 
in the destination path , all you have to do is 
run the file . 

PROCEDURE 
0000 
001A 
0034 
004E 
004F 
0071 
009A 
0098 
00AC 
0088 
00BF 
00C0 
00D0 
00D9 
00E4 
00F1 

(*Display the date and time as : ) 

0116 

(* Janurary 23 . 1989 9: 23 :45 Pm . or Am . ) 

DIM month(12l : STRI NG[10] 
DIM flag : STR ING[4] 
DIM x: INTEGER 

FOR x~1 TO 12 
READ month(x) 

NEXT x 
x~VAU M ID$(DATE$ . 4 , 2)) 
PRINT mont ll(X) ; "" ; MI D$(DA TE $ ,7 , 2) : 19 ": LEFT$(DATE$,2 

) ; " 

0117 IF VAL(MID$(DATES . 10 . 2ll< 12 THEN 
0128 flag~ " Am . " 
0133 ELSE 
0137 flag~ " Pm . " 
0142 END IF 
0144 
0145 IF flag~ " Pm . " THEN 
0155 x~VAL(MJDI(DATE$ , 10 . 2)) 
0162 IF x>12 THEN 
016E x~x-12 
0179 ENDIF 
0178 PRINT x : RIG HT$(DATE$ ,6) : f l ag 
0189 END 
0188 ELSE 
018F IF VAL( MJ DS(DATE$ ,1 0 . 2))< 10 THE N 
01A0 PR I NT RIG HTI(DATE$ , 7) : " " f l ag 
01AE ELSE 
0182 PRI NT RIG HT$ ( DATE$ ,8) : " ": f l ag 
01C0 ENDIF 
01C2 ENDIF 
01C4 END 
01C6 DATA "January ", "Febr uary " ," March " ," April " , "May " , "June " , "July " 
0203 DATA "August ". "Septemb er " . "Octobe r". "N ovember ". "Decembe r " 



The last block of the file may contain some 
trash. This can be corrected by loading the 
fil e into memory, deleting the original, and 
sav ing it back to disk: 

these errors occur, you will be told which 
error occurred, what the error means, and 
given suggestions for the appropriate cor­
rective action. 

059: 1 oad / dO/cmds!filename 
059 : de l /dO/c md slfilename 

The program also warns to use the pro­
gram only on files that are in the CoCoBin 
format. Using it on any other file makes the 
file useless. The original file is not deleted 
for just that reason. 

059: save I dOl cmd s !filename filename 

To run 5t ri pBi n type: 

059 : ba sic09 st ripbin 
(Questions or comments concerning this 

article may be addressed to the author at 
3005 Bob White Court, Louisville, KY 
40216. Please include an SASE when re­
questing a reply.) 0 

Follow the prompts. The program checks 
for errors 2 11 ,2 15, 2 16 and 2 18. If one of 

Listing2: 5t ri pBin 

PROCEDURE 
0000 
000F 
00 23 
0037 
003F 
004 7 
004C 
0061 
00 77 
0089 
0088 
00A2 
00A7 
00ED 
01 36 
01 7C 
01C 5 
01 FA 
01FC 
0202 10 
0231 
025C 
025E 
026D 
027C 
0286 
028D 
0299 
02A5 
02AF 
0289 
02BF 
02C6 
02CA 
02D0 
02D6 
02D8 
02F5 
030A 
0316 
0318 
032C 
0331 
0346 
034A 
034C 
034E 20 
0357 
035C 
036C 
0378 
0393 
039 7 
03A3 
0385 
03D4 
03D8 
03E4 
0401 
0424 
04 28 
0434 
0456 
0486 
04 88 
048A 
048C 
048E 
0490 

04 94 

Str ipBin 
DIM inpath.outpath,errnum:BYTE 
DIM buffer . infile,outfile:STRI NG[l28] 
DIM answer.bell . cls : STR JNG[l] 
c I s~C HR$( 12 l 
be l l~C HR$( 7) 
PRI NT cls 
PR IN T "StripBi n Ver 1.00" 
PRINT "Copyrig ht (C) 1988" 
PRINT "by Jer ry Yates· 

W A R N I N G " 
PRINT 
PRINT 
PRINT bell 
PRI NT 
PRINT 
PR IN T 
PRINT 
PR IN T 
PRINT 

Use this program onl y on a file that i s in the CoCoBin format• 
· and was downl oaded with s t andard Xmodem. CoCoBin is a type of Xmod em· 
"used by Wiz and WizPro. It places an extra block at the beginni ng• 
"of the file . Thi s progra n st rip s t hat blo ck and rewrites t he fi l e to • 
"to disk. I t wil l also set t l1e ' e pe ' attribu tes ." 

ON ERRO R GOTO 20 
INPUT "Enter Source fi l e (/path/fi l ename )? ", infi l e 
INPUT "Enter Dest . File (/path/f i lename)? " . outf ile 
PRIN T 
CREATE ffoutpath,""+outfi l e :WRI TE 
OPEN ffinpath.""+inf i l e :READ 
GET ffinpath . buffe r 
buffer~·· 

PRINT "W or king"; 
WHILE EOF<ffi np athl<>TRUE DO 

GET ffinpath .bu ffer 
PUT ffoutpat h.bu ffer 
PR INT ". ": 
buffer~· · 

ENDWHJLE 
CLOSE l/inpatl1 
CLOSE ffoutpath 
PRINT 
PR IN T "The New attributes are: 
SHE LL "a tt r "+outfi Ie+" e pe· 
PRI NT "Done !!!!" 
PRI NT 
PRI NT "Anothe r (Y/ Nl ? "; 
INPUT answer 
IF answer~ ·v· OR an s w er~·y· THEN 

GOT O 10 
END IF 
END 
err n um~ERR 

PRINT bell 
PRINT "Error#" : errnum: 
IF errnum~2 11 THE N 

PRINT " Unexpected End of File " 
ELSE 

IF errnum=2 15 THEN 
PRINT " Bad Path Name· 
PRINT "Ch eck Path and Enter dgain . 

ELSE 
IF e rrnu m~2J6 THEN 

PR IN T • File <": infi le ; ") Not Fo und " 
PRINT "Recheck Sou rce (/pat h/flenamel . " 

ELSE 
IF e r rnu m~218 THEN 

PRINT" Fil e<": outfi l e: "> Already Exists" 
PRI NT "Delete <": outf i le: "> or enter anot he r Dest . Fil e" 

END I F 
ENDIF 

END IF 
END IF 
PRJ NT 
GOTO 10 

END 

TANDY COMPUTERS 

Tandy 1000-HX 256K 5 1/4" 
Tandy 1000-SL 384K 5 1/4" 
Tandy 1000-TL 640K 3 1/2" 
Tandy 3000-NL 512K 3 1/2" 
Tandy 4000-LX 2 Meg 3 1 /2" 
Tandy 4000 1 Meg 3 1/2" 
Tandy 4000-SX 1 Meg 3 1/2" 
Tandy 5000MC 2 Meg 1 Drive 
Tandy 5000MC 2 Meg 40 Meg 
Tandy 5000MC 2 Meg 84 Meg 
Tandy 102 24K 
Tandy Color 3 128K 

MONITORS & CARDS 

VM-5 Monochrome Green 
CM-5 Color RGB 
CM-11 Color RGB 
Magnavox CM8762 Color RGB 
Magnavox 9CM053 Color EGA 
Magnavox 9CM062 Color VGA 
Pacl<ard Bell Monochrome TTL 
Amdek 410 Monochrome 
Amdek 732 VGA Color Analcg 
NEC 2A 14" Super VGA Color 
NEC 3D 14" Digital Monitor 
Tandy EGA Card 
Paradise Basic EGA Card 
Video 7 Vega/Deluxe 

DISK DRIVES 

5 1/4" External Drive 1000HX 
Tandy 20 Meg Hardcard 
30 Meg Hardcard 
5 1/4" External for Tandy 1400 
Seagate 20 Meg Drive & Card 

MODEMS 

535.00 
675.00 
955.00 

1275.00 
2999.00 
1890.00 
2210.00 
3825.00 
4955.00 
5395.00 

430.00 
155.00 

115.00 
220.00 
315.00 
295.00 
389.00 
429.00 

89.00 
155.00 
425.00 
545.00 
710.00 
205.00 
195.00 
239.00 

180.00 
450.00 
395.00 
215.00 
269.00 

Prac. Peripherals 12008 Internal 75.00 
Prac. Peripherals 24008 Internal 175.00 
Packard Bell 24008 Internal 140.00 

PRINTERS 

DMP-1 07 Dot-Matrix 
DMP-300 Dot-Matrix 
DWP-230 Daisy Wheel 
Epson LX-810 Dot-Matrix 
Epson FX-850 Dot-Matrix 
Epson L0-510 Dot-Matrix 
Epson L0-850 Dot-Matrix 
Epson FX-1050 Dot-Matrix 
Panaonic KX-P1180 Dot-Matrix 
Panasonic KX-P1191 Dot-Matrix 
Panasonic KX-P1124 Dot-Matrix 

230.00 
505.00 
345.00 
209.00 
375.00 
365.00 
585.00 
495.00 
205.00 
260.00 
369.00 

All prrces and oHars may be changed or withdrawn wrrhout notrce. Advet · 
trsed pnces are cash prices. C.O.D. accepted add 20fo (minimum charge 
SI O.OO). t.~ . C .. Vrsa add 2DJo. All non delectrvo items requrre return 
morchandrse authoi'IZatron. Call lor AMA Number beiOfe returmng. 
Delivery rs subject to produc1 availability . Add 1'1' % lor sh1ppmg and 
handling. SS .OO mmimum charge. 

TM · Registered Trademark of Tandy, Epson, and IBM 

Monday thru Friday 9am - Spm EST. 

~~~§~ PERRII 
88888 [b[]][][][]J[J01][][]0 
124 South Main Street, Perry, Ml48872 
CALL 1·511·625·4161 or TOLL·FREE 

1·800-248·3823 
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Create a library of graphics designs 
with just two short programs 

Draw It Quick! 

~W:.Z // ;1/ t /!I tt I I 1 l/1 I I 1/117;1 L<i-66'></SX::f;.~ 

F or pictures you might want to use 
in a number of different pro­
grams, Quick Draw can make it 

easier to generate, save and use graphics 
designs. It is used to interactively draw 
a picture in high resolution and then to 
create a disk file of BASIC statements. 
The data file can be merged with other 
programs and used to draw the same 
picture over and over again. 

After loading Quick Draw and typing 
RUN, you will be prompted for any legal 
output filename. Next you will be asked 
for the starting line number for the DATA 
statements. The program will increment 
the following line numbers by two. 

Dale Tinklepaugh, who has been com­
puting for 10 years, enjoys color graph­
ics, assembly language and exploring 
new ways to apply computers to im­
provepersonalproductivity. A software 
engineer at Hughes Aircraft, he is also 
studying for his master's degree in 
computer engineering at USC. 
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After entering the starting line 
number, you will be asked for the 
minima and maxima for the picture. 
Enter standard-integer high-resolution 
coordinates. Quick Draw draws the box 
containing all points within the 
specified range . A blinking cursor 
controlled by the arrow keys will appear 
in the upper left corner of the box. You 
can change the program to use a 
joystick if you like, but I prefer keys for 
ease in maintaining precise control. 

Nothing will be drawn until you press 
R. Then each point the cursor leaves 
will be reset. If you want to set some 
points, press P and pass the cursor 
through the points you want to set. 
When the picture is the way you want 
it, press S to save the contents of the 
graphics area to disk. 

To use the disk file, you will need to 
merge it with a BASIC program that has 
room for the data lines. It will also need 
a section of code that reads the data, 
writes it into graphics memory and gets 
the data into an array. 

Core is a program showing what is 
needed to recreate the picture. A pro­
gram can use several such segments with 
several sets of data to draw different 
pictures. Core has been written to merge 
with a data file starting at Line 100. If 
PIC. OAT is the name of such a file, then 
the following commands will finish the 
task: 

LOAD "CORE" 
MERGE "PIC. OAT" 
SAVE 'filename" 
RUN 

A disk can be used to store a library 
of designs. If a mnemonic filename does 
not convey the nature of the data, you 
can load the data file, insert a remark 
and save the file in ASCII format (i.e., 
SAVE "PIC.DAT", A). 

(Questions or comments concerning 
these programs may be addressed to the 
author at 14684 Joshua Tree Ave. , 
Sunnymead, CA 92388. Please enclose 
an SASE when requesting a reply.) D 



Listing 1: QUII<DRAW 

~ 1 COPYRIGHT 1989 FALSOFT,INC 
1~ PCLEAR4 
2~ INPUT 11 0UTPUT FILE NAME 11 ;0F$ 
3~ INPUT 11 LEFTMOST X";XL 
4~ INPUT 11 RIGHTMOST X11 ;XR 
5~ INPUT 11 TOPMOST Y";YT 
6~ INPUT"BOTTOMMOST Y";YB 
7~ INPUT"BEGINNING LINE NUMBER"; 
K 
8~ LG=INT(XL/8):RG=INT(XR/8) 
9~ IF XR/8<>INT(XR/8) THEN ODD=1 

ELSE ODD=~ 
1~~ M1=INT((XR-XL-1)/8):M2=YB-YT 
11~ DIM V(M1,M2),N(15) 
12~ PMODE4 
13~ SCREEN1,1 
14~ PCLS 
15~ COLOR 1 
16~ LINE (XL,YT)-(XR,YB),PSET,BF 
17~ X=XL:Y=YT:C0=1 
18~ A$=INKEY$:IF A$<> 1111 GOTO 22~ 
19~ PSET (X, Y) 
2~~ A$=INKEY$:IF A$<> 1111 GOTO 22~ 
21~ PRESET(X,Y) :GOTO 18~ 
22~ IF A$="P" THEN C0=1 ELSE IF 
A$="R" THEN CO=~ 
23~ IF C0=1 THEN PSET(X,Y) ELSE 
PRESET(X,Y) 
24~ IF(A$=CHR$(9) AND X+1<=XR) T 
HEN X=X+1 
25~ IF(A$=CHR$(8) AND X-1>=XL) T 
HEN X=X-1 
26~ IF(A$=CHR$(1~) AND Y+1<=YB) 
THEN Y=Y+1 
27~ IF(A$=CHR$(94) AND Y-1>=YT) 
THEN Y=Y-1 
28~ IF(A$="S") THEN 3~~ 
29~ GOTO 18~ 
3~~ OPEN "0",#1,0F$ 
31~ PRINT #1,K;" DATA ";M1;",";M 
2 i II , II ; XL i II I II ; XR ; II I II ; YT ; II I II ; YB i II I 

II ; LG ; " , II ; RG 
32,0 T=,0:K=K+2 
33,0 FOR I=~ TO M2 
34,0 FOR J=LG TO RG 
35~ AD=&HE,0,0+32*(YT+I)+J 
36,0 N(T)=PEEK(AD) 
38,0 T=T+1:IF T<=15 THEN GOTO 41,0 
39,0 GOSUB 46~ 
4,0,0 T=,0:K=K+2 
41,0 NEXT J 
42,0 NEXT I 
43,0 IFT<=15 THEN GOSUB 46,0 
44,0 CLOSE #1 
45~ END 
46,0 PRINT #1,K;" DATA ";N(,0);"," 
;N(1) ;"I II ;N(2) ;"I II ;N(3) ;"I II ;N(4) 
;",II ;N(5) ; 11 I II ;N(6) ; 11 , II ;N(7) ;",IIi 

N(8) ;",";N(9) ;",";N(1,0) ;", 11 ;N(11 
) ;",";N(12) i 11

1
11 ;N(13) ; 11

1
11 ;N(14); 

11
1

11 ;N(15) 
47~ RETURN 

Listing 2: CORE 

~ 1 COPYRIGHT 1989 FALSOFT 1 INC 
1~ PCLEAR4 
12 DIM V(29 1 39) 
14 PMODE4 
16 SCREEN1 1 1 
18 PCLS 
2~ COLOR 1 
128~ READ M1 1 M2,XL,XR 1 YT 1 YB 1 LG 1 R 
G 
129,0 FOR I=,0 TO M2 
13,0,0 FOR J=LG TO RG 
131~ AD=&HE~,0+32*{YT+I)+J 
132,0 READ B 
133,0 POKE AD,B 
134,0 NEXT J 
135,0 NEXT I 
136~ GET(XL 1 YT) - (XR 1 YB) 1 V1 G 
137~ PCLS 
14,0,0 PUT(XL,YT) - (XR 1 YB) 1 V,PSET 
2,0~~ GOTO 2,0,0,0 

VIP Software for the CoCo 3 
VIP Writer Ill includes VIP Speller ..... $79.95 
VIP Calc 111. ......... ..... ... ..... ........ ... .... .. $69.95 
VIP Database 111.. ....... .. .... ........... ... ... $69.95 
VIP Library /WDCE .... .... ......... ...... ... $179.95 
Upgrade Writer to Writer 111.. ......... ..... $49.95 
Upgrade Calc to Calc Ill ..... ..... .. .... .... . $29.95 
Upgrade Database to Database 111.. .. $39.95 
Upgrade Library to Library /WDCE .... $99.95 

VIP Software for ALL CoCos 
VIP Writer includes VIP Speller* .. ...... $69.95 
VIP Calc ........ ....... ............. ...... ......... .. $59.95 
VIP Database .... ..... ........ ..... .... ........... $49.95 
VIP Speller ........ .. .......... ....... .......... .... $34.95 
VIP Disk-Zap ..... ...... .. ... ..... ........ ......... $29.95 
VIP Integrated Library ....... ........ ....... $149.95 
Upgrade any VIP pgm to VIP Library $99.95 

Upgrading? Send disk only+ amount+ $3 S/H 
See our July ads for more information 

VISA 1-800-322-9873 M/C 
SD Enterprises info line (805) 566-1317 

P. 0. Box 621 Carpinteria Ca 93013 
VIP Library orders add $4 S/H USA, $5 Canada & $10 Foreign 
Oth~r orders add $3 SIH in USA, $4 Canada, $6 Foreign. COD ordet'S add an 
add1t1onal $2. 75. Checks allow 3 weeks for delivery. Calif. res. add 6% tax. 
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Find the hidden balls with a shooting ray of light 

The 

ack Box 
By Evan Veal 

he Black Box, a new twist to the 
game of Hide and Seek, requires 
skill, logic and luck. In this game 

the computer is the hider and you are the 
seeker. The computer has hidden five balls 
within the "black box" (an 8-by-8 grid), 
and you must find them. 

Your only tool in finding these hidden 
balls is a ray oflight that you shoot into the 
box. The ray of light must follow certain 
rules as it travels through the box, and the 
presence of the balls affects its path. Upon 
shooting the ray of light into the box, you 
are shown where the ray exited the box, if 
it did actually exit the box. From this infor­
mation you must deduce the positions of 
the balls within the box. When you think 
you have correctly located a ball, you may 
mark it on the grid. The object of the game 
is to gain points by locating the five balls in 
the fewest possible moves. 

The rules governing the movement of 
the ray of light inside the box are as fol­
lows: 

• Barring interference, the ray of light 
travels in a straight line and the exit point is 
exactly opposite the entry point. 

• If the ray scores a direct hit on a ball, it 
does not exit the box, but the entry point is 

Evan Veal is a student at the College ofWil­
liam&Maryin Williamsburg, Virginia.He 
is majoring in computer science and his 
hobbies include programming on the CoCo 
and writing science-fiction short stories. 

marked with a hit marker and a beep is 
sounded. 

• If the ray of light approaches a ball 
from the side (i.e., the ball is in Row 8 and 
the Light passes down Row 7) it makes a 90-
degree turn away from the ball. This is 
called a detour. The light is guided by these 
three rules and all phenomena observed are 
properties of those rules. 

A reflection occurs when the light exits 
at the same place it entered. This suggests 
that either the light was detoured in such a 
way as to send it back to its entry point, or 
that there is a bal1 in the square immediately 
adjacent to the square where entry was 
attempted. The latter is true due to the third 
rule. If the ball is directly adjacent, it trig­
gers the 90-degree detour before the ray has 
had a chance to enter the box. Thus, the 
only possible direction fortheray of light is 
out of the box. 

The ray of light can be detoured any 
number of times before it exits the box or 
hits a baLI. One should note that, under 
normal circumstances, the ray of light should 
always exit the box or register a hit. How­
ever, certain exotic ball combinations can 
cause the ray of light to be trapped in an 
infinite loop within the box, neither exiting 
nor hitting a ball. This causes the game to 
seemingly hang-upafteryou fire a ray. This 
occurence is very rare, but if it happens, 
press BREAK and run it again. 

The following diagrams illustrate com­
mon light path patterns in The Black Box: 

• Figure 1 illustrates a simple detour. 



• Figure 2 is a detour that leads to a hit 
(resulting in a red hit marker). 
• Figure 3 shows a reflection causecl by two 
detours (a common configuration for are­
flection). 
• Figure 4 shows a reflection due to a ball 
adjacent to the entry point. (Note the arrow 
indicating the path of the light.) The light 
never actually entered the box. 
• Figure 5 shows what looks like a hit, but 
turns out to be a detour. 

The third rule comes into effect one 
square before the ball. The light is detoured 
away from Ball A and so never hits Ball B, 
which is right next to Ball A, directly in the 
light's path. Things like this add an excit­
ing twist to The Black Box. You've got to 
keep a sharp eye out for the expected, as 
well as the unexpected. 

Playing the Game 
To play The Black Box, move the cursor 

over the grid with your right joystick. You 
may fire a ray of Jight into the box by 
positioning the cursor in one of the bOrder 
boxes and pressing the fire button on the 
joystick. To place a ball on the grid where 
you suspect one is located, press the fire 
button on the joystick. To remove a ball, 
reposition the cursor over it and press the 
fire button again. Note that balls may be 
placed only in the grid in the center. They 
may not be placed in border boxes, and 
attempting to do so results in firing. a ray. 
Placing the cursor in any of the four corners 
of the board and pressing the fire button 

., puts you in the Solve menu to the side. 
· Once within this menu you may "solve" 
the game, which causes .the computer to 
display the real positions for the balls, and 
tallies up your score. Each ball located 
correctly is worth 100 points, and addi­
tional points are awarded according to how 
many turns you used in solving the game. 
The number of moves currently used is 
constantly updated below the menu. 

You may also "kill" the current game 
and get a new one if you cannot solve the 
current one. The Kill option, however,does 
not display the solution of the game or your 
score. The third option on the side menu is 
the Back option, which allows you to leave 
the menu and resume playing the game. 

To run The Black Box, type· 
(C)LOAD"B LACK BOX" ,and then RUN, after the 
program has loaded. The program uses a 
high-speed peke and requires a joystick. If 
your machine cannot accept the high-speed 
poke, delete Line 5 from the listing. 
· The program also contains instructions 
within the code. If you don't wantto typein 
the instructions, delete them. The code is 
modularized and the instructions are con~ 
tained within the last module. In order to 
delete this module, delete lines 2700 
through 2900. Then press N (No) when 
the prqgram asks if you want instruct­
ions. Good luck and .good hunting. 

(Questions or comments conc;erning this 
articl~ tnay be addressed to tHe author at ' 
9323 Avenue A, Brooklyn, NY 11236. Please. 
enclese an SASE when requesting a reply.) 

Q 

50 .......... 133 1740 ...... 150 
220 ........ 211 2200 ........ 65 
325 ........ 194 2415 ...... 150 
415 ........ 148 2680 ...... 141 
770 ........ 133 2770 ........ 16 
995 ........ 206 2860 ...... 189 
1260 ........ 28 END ........ 202 
1510 ........ 79 

The listing: BLACKBOX 

0 ' COPYRIG HT 1989 FAL SOFT, IN C 
2 ' DRA W IN TRO SCRE EN 
5 POKE 65495,0 
10 CLS0 : PMODE3, 1 
12 PRI NT@22 4 , " B L A 
C K" 
14 PR IN T@288, " B 0 
X" 
16 PRI NT@4 48 ," [CJ COPYRIGH T 198 

5 EV AN VEA L" 
18 TI MER=0 
19 IF TIMER>=3 00 TH EN 20 EL SE 19 
20 CLEAR 2500 
25 CLS0:PRINT@256," IN STRU CT 
ION S(Y OR N)? " 
26 A$ =INKEY$ : IF AS <> "Y" AND AS <> 
"N" THEN 26 ELSE IF A$="Y" THEN 
GO SUB 2750 
27 ' 
28 ' INITI ALIZE VARIABLE S 
30 DATA 62, 1, 88 , 25,106 ,43 ,1 24, 61 
,1 42, 79 ,1 60 , 97,178,115,196,1 33 , 2 
14.1 51. 236 .174 
40 DATA U4NR5U4R 5D8BR4,R7L5U8L 2R 
7D4NL 5D4BR4,BU8NR5D8R5BR4,NL1NR 5 
U8NL1R 5D8BR4,NR5U4NR2U4R5BD8BR4, 
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U4NR2U4R5BD8BR4,U8R5ND1L5D8R5U3N 
L2D3BR4,U4NU4R5U4D8BR4,R4L2U8NL2 
R2BD8BR5,NU3R4U8NL2NR2BD8BR4,U8D 
4R2NE4F4BR4,NU8R5BR4,U8F4E4D8BR4 
.U8F8NU8 BR4,N R5U8R5D8BR4 
50 DIM NUM$(40),L$(15,2),CL(0,10 
) ,CC(0,10) , CS(0,10) ,CD (0 ,10) ,GR( 
9,9) ,ZX(9) . ZY(9) ,BL(5,2) ,8(10, 2) 
, MV$(40,2) ,M(20,2) ,AL$( 26) 
60 DATA U8R5D4L5D4BR9,U8R8D8NL8N 
H2NF2BR4,U8R5D4L5R1F4BR4,R5U4L5U 
4R5BD8BR4.BR3U8NL3R3BD8BR3,NU8R5 
NU8BR4,BU8D4F4E4U4BD8BR4,BU8D8E4 
F4U8BD8BR4,U2E4U2BL4D2F4D2BR4,BR 
3U4NE4NH4D4BR8 ,BU8R8G8R8BR4 
70 FOR N=0T09:READA.B : ZX( N)=A: ZY 
(N) =B: NEXT N 
80 FOR N=1T026:READA$:AL$(N)=A$ : 
NEXT N 
130 NUM$ ( 1 )= " R4L2U8NG2BR7BD8 ": NU 
M$(2)="NR6U4R4U4NL5BR7BD8" : NUM$( 
3 )=" R5U4N L2U4N L5BR5BD8 ": NUM$ ( 4 )= 
"BR4 U6D2NR2 L4U4BR10BD8 ":N UM$(5)= 
"R6U5L4U3R5BR5BD8 " 
140 NUM$ ( 6 )= " NU8R5U3 L5BR10BD3 " : N 
UM$(7)= "U2E6NL7BR5BD8 " :NUM$(8)= " 
NR5U4NR5U4R5D8BR5 ": NUM$(9)= "BU5N 
R5U3R5D8BR5 ": NUM$(0)= "N R8U8R8NG8 
D8BR5 " 
150 FOR N=10T040 
160 K$=STR$(N):K1=VAL(MID$(K$ , 2, 
1)):K2=VAL(RIGHT$(K$,1)) 
170 NUM$(N)= NUM$(K1) +NUM$(K2) 
180 K$= '"' 
190 NEXT N 
210 PCLS :COLOR2,5:LINEC4.3)-(12, 
10),PSET,BF:GET(0,0)-(15,15),CC, 
G: CO LO R3. 5: LINE ( 2, 2) - (12, 12) , P S E 
T.BF :G ET(0,0)-(15 ,1 5),CD,G 
220 PCLS : GET(0 ,0)-(15,15) , CD ,G 
230 L$(1 , 1)= "3,3 ": L$(1,2)="R10D1 
0U 5 N Ll0 D 5 Ll0 U 10 " : L$ ( 2 . 1 ) =" 1 , 10" : 
L$(2 , 2) ="R1 2H6G6 " 
240 L$(3 , 1)= "7 , 2":L$ (3,2)= "R4D5R 
4D2L4D5L4 U5L4U 2R4U5 ":L$ (4,1) ="3, 
3" :L$(4 , 2) ="R1 0G10R10 H10 " 
250 L$(5,1)= "3 ,3": L$(5,2)= "R10NG 
10D10NH10Ll0U10 ": L$ ( 6,1 )= "BM1, 5" 
:L $(6 ,2 )= "R14G7H7C1D5C3R14H7G7 " 
260 L$(7,1)= "7, 2":L $(7,2)= "D6L3F 
5E5L3U6L4 ":L $(8 , 1)= "3 , 7": L$(8,2) 
="R2U2R2U2R4D2R2D2R2D3L2D2L2D2L4 
U2L2U2L2U3 " 
270 L$(9,1)= "3 ,3": L$(9,2)= "R10D1 
0 Ll0U 10 F 10 " : L $ ( 10. 1 ) =" 3, 3" : L$ ( 10 
, 2 )= " R10D10Ll0U10 " 
280 L$(11,1)= "6,7":L$(11,2)= "U 6R 
406R4D3N L12L 2D4L8U4L2U3R4 ":L$ (12 
,1 )= "7 ,9":L$(1 2. 2)= "S2U10R4D10F8 
L20E8S4 " 
290 L$(13.1)= "2,1 3":L $(13,2)= "U 8 
NR4U4R4ND4R8D8N L4D4L4N U4L8 ":L $( 1 
4,1)= "2 ,1 4" :L$(14,2)="U12R6ND12R 
606NL12D6Ll2 " 
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300 L$( 15 ,1 )= "7 ,1 0":L $(15,2) =" U5 
H2U1R5D1G2D6R4D4L9U4R4" 
310 PMODE3,1:PCLS:SCREEN1,1:COLO 
R2 , 5 
320 MV=0:P=1:BL=1:M=0:C0=0:MA=0: 
TD=0 : SC=5 
324 . 
325 ' DRAW GAME SCREEN 
330 FOR Y=24TO 168 STEP 18:LINE( 
86,Y) - (230,Y),PSE T:NE XTY 
340 FOR X=86TO 230 STEP 18 :LI NE( 
X,24)-(X, 168),PSET:NEXT X 
350 LINE(81,18)-(235,173 ),PSET,B 
:LINE(81,18) -(60,0) ,PSET,BF:Ll NE 
( 2 3 5 , 17 3) - ( 2 54, 191) , P SET, B F: LINE 
( 2 3 5 , 18) - ( 2 54 , 0) . P SET . B F: LI NE ( 81 
, 173)-(60 ,1 91),PSET,BF :LINE(60,0 
)-(254,191 ), PSET,B 
360 FOR Y=24 TO 168 STEP 18:LINE 
(60,Y)-(81,Yl,PSET:LINE(235,Y)-( 
254,Y) ,PSET:NEXTY:FOR X=86 T0230 

STE P 18:LINECX,0)-(X,18),PSET:L 
INE(X, 173)-(X,19 1),PSET:NEXTX : PA 
INT(203,172),2,2 
370 DRAW"BM3,30C2;"+AL$(2)+AL$(1 
2)+A L$ ( 1 )+AL$(3)+AL$(11) 
380 DRAW"BM13,46C2;"+AL$(2 )+AL$( 
15)+AL$(2 4) 
390 LI NE(0,18)-(50,54),PSET,B 
400 DRAW"BM6, 109C4;"+AL$(19)+AL$ 
(15)+AL$(12)+AL$(22)+AL$(5) 
405 DRAW"BM8, 132C4;"+AL$(2 )+A L$( 
1)+A L$(3)+AL$(11) 
410 DRAW"BM10,154C4;"+AL$(1 1)+A L 
$(9)+AL$(12)+AL$(12) 
414 . 
415 ' PLACE BA LL S 
420 FOR X=1T 08:FOR Y=1T08 : GR(X,Y 
) =0 : N EX TY , X 
430 FOR N=1T05 
440 X=RND(8) : Y= RND(8) 
450 BL(N, 1)=X:B L( N, 2)=Y 
460 GR(X,Y)=-1 
470 FOR M=1T05 
480 IF M=N THEN M=5:GOT0500 
490 IF (8L(M,1)=8 L(N,1)) AND ( BL 
(M,2)=8L(N,2)) THEN GOTO 440 
500 NEXT M,N 
640 DRAW"BM0,174C2;"+AL$(13)+AL$ 
(15)+AL$(22)+A L$(5)+AL$(19)+ "U2B 
U2U2" 
644 ' 
645 ' START POLLING ROUTINE 
650 PUT(0,176)-(30,184),CL,PSET 
660 DRAW "BM0,18t:2 "+NUM$(MV) 
670 X2 =X1:Y2=Yl 
680 X=JOYSTK (0) : Y=JOYSTK(1) 
690 Z=INT(X/7):GOSUB1770:X1=ZX 
700 OX=Z 
710 Z=INT(Y/7):GOSUB1760:Y1=ZY 
720 OY=Z 
730 PUTCX2, Y2)-(X2+15, Y2 +15) ,C S, 
PSET 
740 GET(Xl,Yl)-(X1+15,Yl+15l,CS, 
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G 
750 PUTCX 1, Yl)-(X1+15 , Yl+15),CC , 
PSET 
760 A=PEEKC65280) : IF A=254 OR A= 
126 THEN COLOR1,5 : LIN ECX1,Y1)-(X 
1+15,Y1+15) , PSET,BF : CO LOR3,5 : GO T 
0780 
770 X2=X1 :Y2=Y1 :GOT0680 
780 SOU ND150,2 
790 IF OX<>0 AND OX<>9 AND OY<>0 

AND OY<>9 THEN GO T02020 
800 IF OX =0 AND OY=0 THEN 2190 
810 IF OX=0 AND OY=9 THE N 2190 
820 IF OX =9 AND OY=0 THEN 2190 
830 IF OX=9 AND OY=9 TH EN 2190 
834 ' 
835 ' SAVE MOVE -CHECK IF REPEA T 
840 K$=STR$ (OX)+ " , "+STR$ ( OY) 
850 FOR N=0 TO MV 
860 IF MV$( N, 1)=K$ THEN 900 
870 NEXT N 
880 MV$CMV,1)=K$ 
890 GOT01000 
894 ' 
895 ' REPEAT MOVE PROCESSING 
900 Z=OX : GOSUB1770 : X1=ZX 
910 Z=OY : GOS UB1760 : Y1=ZY 
920 X$=MV$CN ,0) :GOS UB1940 : X=K1 : Y 
=K2 
930 L=P 
940 P=VAL(M V$(N ,2)) 
950 IF P=17 THEN P=L : COLOR4,5 : MV 
=MV-1 : GO TO 1720 
960 IF P=18 THEN P= L: CO LOR3,5 : MV 
=MV-1 : GOT01530 
970 ZP$= "Y" 
990 GOTO 1600 
994 ' 
995 ' CONVERT X,Y TO GRAPH I CS LOC 
AT IONS 
1000 IF X1=62 OR X1=236 THEN GOT 
0 1020 
1010 IF Y1=1 OR Y1=174 TH EN 1070 
1020 IF X1=236 THEN 1050 
1030 Y=IN TCY1/18) : X=0 
1040 FLG$="X+1 " : GOTO 1120 
1050 Y=INTCY1/18) : X=9 
1060 FLG$ ="X-1": GOT01 120 
1070 IF Y1 =174 THEN GOT01100 
1080 X=INTCCX1-66) / 18) : Y=0 
1090 FLG$= "Y+1 ": GOT0 1120 
1100 X=INTCCX1-66)/18) : Y=9 
1110 FLG$ ="Y-1 " : GOT01120 
1114 ' 
1115 ' PROCESSING OF BEAM PAT H 
1120 IF LEFT$(FLG$,1)= "Y" THEN 1 
320 
1130 IF RIGHT$(FLG$ , 2)= " -1" THEN 

GOTO 1230 
1140 IF X=9 THEN 1580 
1150 IF GRCX,Y)=-1 THEN 1510 
1160 IF Y+1 <10 THEN IF X=0 AND G 
R( X+1,Y+1 )=-1 THEN 1580 
1170 IF Y-1>-1 THEN IF X=0 AND G 
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RCX+1 ,Y-1)=- 1 THEN 1580 
1180 I F Y- 1<>0 TH EN IF GRCX+1 , Y-
1)=- 1 THEN FL G$="Y+1 " : GO T011 20 
1190 IF Y+1 <>9 THEN IF GR(X+1 , Y+ 
1)= -1 THEN FLG$= "Y-1": GOT 01 120 
1200 IF GR(X , Y)=- 1 THEN 15 10 
12 10 IF X+ 1<> 10 THE N X=X+1 : GOT 01 
120 
1220 GOT011 20 
1230 IF X=0 TH EN 1580 
1240 IF GR(X,Y)= -1 THEN 1510 
1250 IF Y+1< 10 THE N I F X=9 AND G 
RCX -1, Y+1)=-1 TH EN 1580 
1260 I F Y-1>- 1 THEN IF X=9 AND G 
R(X - 1,Y -1)=-1 THEN 1580 
1270 IF Y-1<>0 THE N IF GR(X -1, Y-
1)=- 1 THEN FL G$= "Y+1": GOT01 120 
1280 IF Y+1<>9 THE N IF GRCX -1 ,Y+ 
1)= -1 THEN FLG$= "Y-1 " : GOT01 120 
1290 I F GR( X, Y)= -1 THEN 1510 
1300 IF X- 1<>-1 TH EN X=X-1 : GOT01 
120 
1310 GOT 011 20 
1320 IF RIGHT $CFLG$ , 2)= "-1 " THEN 
GO TO 1420 
1330 I F Y=9 THEN 1580 
1340 IF GR(X,Y)= -1 TH EN 1510 
1350 IF X+ 1<10 THEN I F Y=0 AND G 
R(X +1 ,Y+1)=- 1 THEN 1580 
1360 IF X- 1>-1 TH EN IF Y=0 AND G 
R(X - 1,Y+1)= -1 TH EN 1580 
1370 I F X- 1<>0 THEN IF GRCX-1 , Y+ 
1)=-1 THEN FLG$= "X+1": GO T01120 
1380 IF X+1<>9 THE N I F GRCX+1, Y+ 
1)= -1 THEN FLG$= "X-1 " : GOT0 1120 
1390 IF GR(X ,Y )=-1 TH EN 1510 
1400 I F Y+1<> 10 TH EN Y=Y+1: GOT0 1 
120 
14 10 GOT 011 20 
1420 IF Y=0 TH EN 1580 
1430 IF GR(X ,Y )=- 1 TH EN 1510 
1440 IF X+1<10 THEN IF Y=9 AND G 
R(X+ 1, Y-1)=- 1 THEN 1580 
1450 IF X-1>-1 THE N IF Y=9 AND G 
R(X- 1 ,Y-1)=- 1 THEN 1580 
1460 IF X-1<>0 THE N IF GR(X-1,Y ­
l)= - 1 THEN FL G$= "X+ 1" : GOT0 11 20 
1470 IF X+ 1<>9 THEN I F GR(X+ 1,Y -
1)=- 1 THE N FLG$= "X- 1" : GOT0 1120 
1480 IF GR(X , Y)=- 1 THEN 1510 
1490 IF Y-1<>- 1 THEN Y=Y- 1: GO T01 
120 
1500 GO T011 20 
1504 ' 
1505 ' *** HIT*** 
1510 COLOR3,5 
1520 MV$( MV ,0)=MV$( MV, 1) : MV$(M V, 
2)= "18 " 
1530 LIN E(X1,Y1)-(X 1+15, Y1+ 15),P 
RESE T,B F 
1540 LI NEC X1,Yl ) - CX1+ 15 , Yl+15), P 
SET,B F 
1550 GETCX1 , Yl) - (X1+15,Yl+15) , CS 
, G 



15 60 COLOR2,5 
1565 SOUND 180 ,4 
1570 MV=MV+1 : GOT0 650 
1574 . 
1575 ' *** REFLE CT ION *** 
1580 IF X=O X AND Y=OY THEN GOT0 1 
700 
1590 MV$(MV,0) =S TR$( X) +" , "+S TR$ ( 
Y) :MV$ (MV,2)=STR$(P ) 
1600 Z=X:GO SUB17 70:X3=ZX 
1610 Z=Y:GO SUB1 760 :Y 3=ZY 
1620 X$=L$ ( P,1 ) :GO SUB1 940:C=K1:C 
1= K2 
1630 T=C+X1:T1=C1+Y1: T2=C+X3 :T3= 
C1+Y3 
1640 COLO R1, 5:LI NE(X 3 , Y3)-(X3+1 5 
, Y3+15),P SET , BF :C OLOR3,5 1650 
DRAW" BM"+STR $(T )+" , "+STR $(T 
1) +"C3 "+L$(P, 2):D RA W"BM "+STR $(T 2 
)+" , "+S TR$ (T3 )+" C3 "+L $(P,2 ) 
1660 GET (X 1.Y1)- (X 1+1 5, Y1+1 5) , CS 
, G 
1 67~ IF ZPS="Y" THEN ZP$ ="N":P=L 
: GOT0 650 
1680 P=P+1: MV=MV+1 
1690 GOT0 65 0 
1694 . 
1695 ' *** DETOUR*** 
1700 COLOR4 ,5 
1710 MV$(MV ,0) =MV $( MV , 1): MV$ ( MV , 

2)= "1 7" 
1720 LINE (X 1, Y1) - (X 1+15,Y 1+1 5), P 
SET,B F 
1730 GET (X1, Y1)-(X 1+15,Y 1+15),CS 
.G 
1740 COLOR3,5 
1750 MV =MV +1:GOT0 650 
175 4 ' 
1755 ' X,Y/ PIXEL CONVER SION 
1760 ZY=Z Y(Z ):RETURN 
1770 ZX=ZX(Z) : RETURN 
1940 T=IN STR (1, X$ , " , " ) : K1=VAL( LE 
FT $(X$, T-1)):K2=VAL(R IGHT $(X$ ,LE 
N(X$) -T) ) : X$="":RETU RN 
2014 ' 
2015 ' PLAC E BALL ON GR ID 
2020 K$=STR$(0 X)+","+STR $( 0Y) 
2030 FOR N=1T01 0 
2040 IF ( B(N , 1)=0X) AND ( B( N. 2)= 
OY) THEN LINE (X 1 , Y1) - (X1+15, Y1+1 
5),P RE SET,BF :G ET (X 1,Y 1) - (X 1+1 5 , Y 
1+15) , CS, G:GOT02140 
2050 NE XTN 
2060 IF BL>=10 THEN GOT0 680 
2070 FOR N=1T0 6 
2080 CIRCLE (X 1+9,Y 1+9), N,2 
2090 NE XT N 
2100 GET (X 1 ,Y 1)-(X 1+15 , Y1 +1 5l,CS 
, G 
21 10 B(B L,1 )=0 X:B ( BL ,2) =0Y 

Make Signs, Banners, and Greeting Cards! 

tOUARE 
DANCE 

M~~~~S 7PM 
~ ~~~f ~ mm~A~ ~®~ t . ~~ 

··-~,_,,,.,, ... , .. HIGH ~HOOL~ 

The Coco Graphics Designer Plus $29.95 
Super easy-to­
use point and 
click graphical 
interface, fea ­
tures windows, 
scro II bars, radio 
buttons, and joy-
stick or mouse £~!lE: 
control. 

The CoCo Graphics Designer Plus (CGDP) is CoCo 2 and 
3 Compatible. It allows pictures, and text in up to 4 sizes 
and 16 fonts, per page or baruier. The cards & signs fea­
ture hi-resolution borders and complete on-scr een pre­
views. The CGDP comes with 16 borders, 5 fonts, and 32 
pictures. It's lOOo/o machine language for fast execution. 
Printer Support Radio Shack DMP105, 106, 110.120, 130, 132, 200.400,420, 430, 
440, 500, Epson FX/RX/LX/EX/LQ, Gemini 10X, Star SG10, NX10, NX1000, Panasonic 
KXP1080, 1090, 1091, 1092, Prowriter, C. ltoh 8510 & more .. Call for complete list. 
Requirements: 64K CoCo II or Ill, disk drive with RSDOS, mouse or joystick. 

Max Compatible 
Zebra's Picture disks 2, 3, 
and 4 include a simple for­
mat conversion utility 
making them easy to use 
with Colorware's MAX-10, 
CoCo MAX II and Ill. 

In addition to the font, border, and picture collections that come with the CoCo Graph­
ics Designer Plus, the following optional disks are available for $14.95 each. 
Border Disk #1 Contains 176 High resolution borders, great variety from simple to ornate. 
Font Disk A 10 Fonts: Western, Stencil, Banner, Shadow, Variety, Type, Stripes, Digital, Bold3, Object 
Font Disk B 10 Fonts: Arcade, Circle, Alien, Cube, Baroque, Deco, Block, Gray, Computer, Script 
Picture Disk #2 4 sets of 30 pictures each: Sports, America, Party, Office, Total 120 pictures. 
Picture Disk #3 4 sets of 30 pictures each: Animals, Nature, Religion, Travel , Total120 pictures. 
Picture Disk #4 120 holiday pictures: Christmas, Thanksgiving, New Year's, Easter, Halloween, etc. 

Ordering Instructions: All orders add $3.00 Shipping & Handling. UPS COD add $3.00. VISAIMC Accepted. NY residents add sales tax. 
Zebra Systems, Inc., 78-06 Jamaica Ave., Woodhaven, NY 11421 (718) 296-2385 
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2120 BL=BL+1 
2130 GOT0680 
2_40 BL=BL-1 
2150 FOR H=N TO 9 
2160 B(H , 1l=B(H+1,1) : B(H,2)=B(H+ 
1, 2) 
2170 NEXTH 
2180 GOT0680 
2184 ' 
2185 ' MENU SELECTION 
2190 J1 =JOYSTK(0) : J2=JOYSTK( 1) 
2200 IF J2<21 THEN LINE(0 , 95)-(5 
6 , 114) , PSET,B 
2210 IF J2>42 THEN LINE(0,140)-( 
56,159) ,PSET,B 
2215 IF (J2>=21) AND (J2<=42) TH 
EN LINE(0 , 117)-(56,136) , PSET,B 
2220 A=PEEK(65280) : IF A=254 OR A 
=126 THEN 2240 
2230 LINE(0 ,95)-(56,114),PRESET , 
B: LINE ( 0, 117) - (56 , 136) , PRESET, B: 
LINE( 0 , 140) - (56 , 15 9) , PRESET , B: GO 
T02190 
2240 IF J2>42 THEN 310 
2243 IF (J2>=21) AND (J2<=42) TH 
EN LINE(0,117)-(56,136l , PRESET,B 
: GOTO 650 
2244 ' 
2245 ' SOLVE GM1E 
2250 FOR N=1T05 
2270 Z=BL(N ,1 ) :GOSUB1770 : X=ZX:Z= 
BL(N,2) : GOSUB1760:Y=ZY 
2280 FOR T=lT05 
2290 IF (B(T,1 l=B L( N, 1)) AND (B( 
T,2)=BL(N , 2)) THEN BL(N,1)=-10 :G 
OTO 2320 
2300 NEXT T 
2305 SOUND 30,7 
2310 COLOR4,5 : LINE (X , Y)-(X+15,Y+ 
15) ,PSET,BF:GOT0 2410 
2320 COLOR2,5 : LINE(X , Y) - (X+15,Y+ 
15) , PSET , BF 
2330 FOR T=1T0500 : NEXTT 
2340 SOUND190,3 
2350 FOR T=1 T010 
2360 COLOR4,5 : LINE(X,Y)-(X+15 , Y+ 
15) , PSET , BF 
2370 FOR Z=1T0100 :N EXTZ 
2380 COLOR2 , 5: LIN E(X ,Y )-(X+15 ,Y+ 
15),PSET,BF 
2390 NEXT T 
2400 FOR W=1T07 50 :N EXTW 
2410 NEXT N 
2414 ' 
2415 'SCORING 
2420 FOR N=1T05 
2430 IF BL(N,1)< >- 10 THEN SC=SC -
1 
2440 NEXT N 
2450 IF SC=0 THEN S0=0:GOT02500 
2460 A=SC*100:8=1 -( MV /32) :SO=INT 
(A+(B*125)) 
2494 ' 
2495 ' DRAW END SCREEN 
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2500 LINE(0,95)-(57 ,160 ),PRES ET, 
BF 
2510 DRAW "BM0,120C2; "+AL$(19)+AL 
$(3)+AL$(15)+AL$(18)+AL$(5 ) 
2520 SO$=STR$(S0) 
2530 DRA W"BM3,136C3 " 
2540 FOR N=1TOLEN(S0$) 
2550 K$=MID$(S0$,N,1l 
2560 IF K$= " " THEN 2600 
2570 IF K$= "" THE N 2600 
2580 DRAWNUM$(VAL(K$)) 
2590 K$= "" 
2600 KS= "" : NEXT N 
2610 LINE(0,15) - (56,55),PRESET , B 
F 
2620 DRAW "BM6.12C2; "+AL$(16)+AL$ 
(12)+AL$(1)+A L$(25) 
2630 DRAW"BM0,25C2;"+AL$(1 )+AL$( 
7)+AL$(1)+A L$(9)+AL$(14)+ "BR4U1B 
U2U3R5U4L7D2 " 
2640 DRAW "BM9 ,45C2; "+AL$(25)+ "BR 
6"+AL$(14) 
2650 J1=JOYSTK(0) 
2660 IF J1<=32 THEN LINE(6,34)-( 
21 ,48),PSET,B : LINE(25,34)-(39,48 
l ,PRESET,B 
2670 IF J1 >32 THEN LINE(25 ,34)-( 
3 9 , 48) , P SET , B: LINE ( 6 , 34) - ( 21 , 48) 
,PRESET ,B 
2680 IF PEEK(65280)=254 OR PEEK( 
65280)=126 THEN GOT02690 ELSE GO 
T02650 
2690 IF J1<=32 THEN 310 ELSE END 
27 00 TIMER=0 
2705 IF TIM ER<=65 THEN 2705 
27 10 PRIN T@480, " press fire butt 
on to co nt inu e" ; 
2720 IF PEEK (65280l<>126 AND PEE 
K(65280)<>254 THEN 2720 ELSE CLS 
: PRIN T@ll , "BLACK BOX ": RETURN 
2730 TIMER=0 
2731 IF TIMER<=30 THEN 2731 
2735 PRINT" <-MORE -> " 
2740 IF PEEK(65280l< >126 AND PEE 
K(65280l<>254 THEN 2740 ELSE RET 
URN 
27 45 ' INSTRUCTIONS 
2750 CLS:PRI NT@11, "BLACK BOX " 
2760 PRINT"OBJECT :" 
2770 PRINT " THE OBJECT OF BLACK 

BOX IS TO LOCATE FIVE BALLS 
WHICH ARE HIDDEN WITHIN THE GRI 
D OR BOX . YOU LOCATE THEM BY FI 
RING RAYS OF LIGH T INTO THE BOX 

AND OBSERVING WHERE THEY 
EXIT ." 
2780 PRIN T" THE LIGHT RAYS ARE 
BEN T IN PART ICULAR WAYS WHEN 
THEY ENCO U - NTER THE BALLS WITHI 
N THE BOX AND YOU MUST DEDUCE T 
HE BAL LS' POSITIONS BY OBSERVIN 
G HOW EACH RAY OF LIGHT IS BENT 
WITHIN THE GRID. " 
2790 GOSUB2700 



Choose from a library of popular tides in 
entertainment, education and productivity 

At Radio Shack, we're dedicated 
to making sure that you never run 
out of ways to use and enjoy your 
Color Computer. We've got a ter­
rific line of software of all types. 

Let your Color Computer open 
the door to a world of fun. Choose 
from a dazzling selection of popular 
and challenging games, including 
Nintendo"" classics. 

One of the most valuable poten­
tials of your Color Computer is in 
providing your children a head 
start in their education. We've got 

Nintendo/TM Nintendo of America, Inc. 

learning programs for children of 
all ages that will provide hours of 
productive fun! With this selec­
tion, you'll find programs that help 
develop hundreds of useful skills. 

No matter what your personal 
needs, we've got programs that'll 
put your Color Computer to work 
where you need it most-like per­
sonal filing, word processing, 
spreadsheets and communications. 

Send in the coupon for a free 
copy of our 1990 Software Buyer's 
Guide. Or pick one up at any 

Radio Shack-your one-stop 
neighborhood software center. ·-------· 1 Send me a new 1990 software guide. 1 

Mail to: Radio Shack, Dept. 90-A-115-2 1 300 One Tandy Center, Fort Worth, TX 76102 1 
I Name I 
I Address I 
I 

City I 
State _________ _ 

I ZIP I 
Phone----------

~--------.1 
1tad1e lhaeK 
The Technology StoresM 

A DIVISION OF TANDY CORPORATION 



2810 PRINT"PLAYING THE GAME:" 
2820 PRINT" WHEN THE GAME BEGI 
NS THE CURSOR WILL BE SOMEWH 
ERE ON THE GRID. TO SHOOT RAYS 0 
F LIGHT IN -TO THE GRID YOU PO SI 

EMOVED." 
2875 GOSUB 2700 
2880 PRINT" WHEN YOU THINK YO 
U HAVE LOCATED ALL OF THE BA 
LL S OR AS MANY AS PO SSIB LE. THE 
N MOVE THE CURSOR TO ONE OF THE 
FOUR CORN - ER S OF THE GRID AND 
PRE SS THE FIRE BUTTON. THI S WIL 
L PUT YOU IN THE SIDE MENU." 

TION THE CURSOR IN ONE OF THE 
BORDER BOXES AND PRESS THE F 
IRE BUTTON" 
2830 PRINT" WHEN YOU DO THIS THE 

BOX MAY TURN PURPLE OR ORANGE 2890 PRINT" HERE, SELE CTING T 
OR AN ICON WILL APPEAR IN I HE SOLVE OPTION WILL GIVE THE 

T. IF IT TURN S PURPLE THI S SIG SO LUTION TO THE MAZ E AND YOUR 
NIFIES A HIT. IF THE BOX TURN S SC ORE . " 

ORANGE IT SIGNIFIE S A REFLEC 2892 GOSUB2730 
TION." 
2840 GOSUB2700 

2895 PRINT" YOU MAY ALSO AT AN 
YTIME DURING THE GAME GO TO 

2850 PRINT" IF AN ICON AP PEARS THE SIDE MENU AND SEL ECT THE < 
IT MEANS THE BEAM OF LIGHT HA S KILL > OPTION WHIC H WILL KIL 

EXITED THE GRID AT SOME OTHE L THE" 
R POINT . " 2900 PRINT"CURRENT GAME AND GIVE 
2860 PRINT" WHEN YOU THINK YOU YOU A NEW ONE." 

HAVE LOCATED A BALL MOVE T 2905 GOSUB2700 
2920 PRINT:PRINT" 
READY TO FAC E 

HE CURSOR ONTO ITS SUSP ECTED LO 
CATION ON THE GRID AND PRESS TH 

YOU AR E NOW 
THE CHALLE 

BLA E FIRE BUTTON. A BALL WILL A NGE OF THE 
PPEAR AT THAT POINT . TO REM CK BOX" 
OVE A BALL MERELY REPO SITION THE 2930 PRINT:PRINT" GOOD LUCK AND 

GOOD HUNTING! " CURSOR" 
2870 PRINT"OVER IT AND PRE SS THE 

FIRE BUT -TON AND IT WILL BE R 
2940 GO SUB 2700 
2950 RETURN 

~ultra ~ ultra ~ ultra~ 
ULTRA-BASE 

The ultimate database pr og r am for 
the CoCo 1, 2, or 3 with at least 
64K. 

Keep track of over 500 names and 
add resses , with up to 32K of infor­
mation in memor y at any time. 

Alphabetizes by first or l ast 
word in any of the seven categor i es. 

Arranges positive numbers in 
mnrer ical order. 

Hultiplies any two designa ted 
categories to obtain · l ists with 
total va l ue . 

Prints mail l abe l s with up to 
four lines f r om any designated cat­
egories . 

ULTRA -MERGE 
Create personalized l e tte r s , f orms 
etc . using your favorite word 
processor program and ULTRA- BASE . 

Use your word processor program 
to create an ASCI I master copy of a 
l e tter (or whatever), l eaving blanks 
at various strateg ic places within 
it. 

Then, use ULTRA-HERGE to print 
personal ized copi es of this l etter 
by filling in the letter ' s bl anks 
with data taken from the categories 
you specify within the des ignated 
ULTRA- MSE files . Print one letter 
for each record in the spec ified 
ULTRA-BASE file , or you can write 
the l etter for a designated name , 
z ip code , town , sta te or whatever . 
64K disk. 

ULTRA-CAT 
Organ ize your pr ogram collection in 
a fast and near l y effortle~s 
ma nner . Simpl y insert one of your 
program disks into the drive, and 
ULTRA- CAT r eads them and creates a 
7-categor y ULTRA-BASE file descr i b­
ing the contents of that disk. Keep 
a separate file for each of your 
disks , or merge all of the individ­
ual files into one massive fil e 
contai ning informat i on on about 1000 
different programs - and this entire 
fil e can be in memory at one time! 
Then, using the powerful sorting, 
editing, and printing abilities of 
ULTRA-BASE itself , you can have the 
most organized program collection in 
the count ry. Requires at least 64K. 

Very "use r friendly", jus t make 
choices from the self-explanatory 
menu to tell the program what you 
want to do . 64K Tape or Di sk . 

~\.------~ Three ULTRA Ideas from 
' TO SEE TOTHIAN 'S OTHER ) 

~(JJ'-"f~~ 
~p4~~,,-

l~~CJ~!J:ra, ~ 
- ; l --.;"] 

1;-~; 
IN NOVAT IVE IDEAS - WRITE 

AND HAVE YOUR NAME PLACED 

ON OUR FREE MAILIN G LIST. 

NO OBL I GATION. 

CALENDAR PROGRAM 
YOUR SUMMER ORDER 
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41 ULTRA-BASE DISK OR TAPE . .. $24.95 

41 ULTRA - BASE AND ULTRA-MERGE . $39.95 

41 ULTRA-BASE AND ULTRA-CAT . .. $39.95 

ULTRA-BASE, ULTRA-MERGE, AND 
ULT RA-CAT .................. $54.95 

>f S2 ~~~ r.'ld •. N~~ 
ADD $2 . 00 S/ll 
ADD $4.00 rOR U. P.S. 
ADD $3 . 00 FOR C.O.D. 
PA residents Add 6% 
Sales Tax 

~ (M~¥"<",.. 

TOTHIAN SOFTWARE 
Box 663 

Rimersbur_g_, PA 76248 
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Use our 800 number! 
For credit card orders, you may want to phone in your subscription. Our credit 
card order number is (800) 847-0309, 8 a.m. to 5 p.m. EST. All other inquiries 
please call (502) 228-4492. 

We accept VISA, MasterCard, and American Express. 
Subscriptions to THE RAINBOW are $31 a year in the United States. Canadian rate 

is $38 (U.S. funds only). Surface rate elsewhere is $68 (U.S.). Airmail is $103 
(U.S.). All subscriptions begin with the current issue. Please allow 6 to 8 weeks 
for the first copy. Kentucky residents add 5% sales tax. 

In order to hold down non-editorial costs, we do not bill. 

MULTI-YEAR SUBSCRIPTION DISCOUNT AVAILABLE 
(See information on order form) 

Send Me Rainbow Magazine! 
Which Tandy Color Computer do you use? D CoCo 1 D CoCo 2 D CoCo 3 

Here's your chance to have a Pot 0 ' Gold full of programs, articles and information about CoCo every 
month of the year! 

As the premier magazine of the Tandy Color Computer, THE RAINBow has more of everything- and 
greater variety, too. Do yourself and your CoCo a favor and subscribe to THE RAINBow today! 

Choose one: DOne Year $31-35% off cover price Note: 

DT Y $58 39
o/ ff · Non-U.S. subscribers must 

wo ears - /0 0 cover pnce inquire about multi-year 

DThree Years $79 - 44% off cover price 
0 IF RENEWING, PLEASE ATIACH LABEL 
Name ____________________________________________________ ___ 

AddffiSS~------------------------------------------------­
Q~ smw z~--------
0 Payment Enclosed (payment must accompany order) 
Charge: D VISA D MasterCard D American Express 
Account Number ____________________________________________ _ 

Signature Card Expiration Date ______ __ 

Our 800 number is also good for ordering 
RAINBOW ON TAPE or RAINBOW ON DISK! 
Just call (800) 847-0309 anytime from 8 a.m. to 5 p.m. EST. Credit card orders only. 
Subscriptions to RAINBOW ON TAPE are $80 a year in the United States, $90 (U.S. 
funds) in Canada and $105 (U.S.) in all other countries. 
RAINBOW ON DISK is $99 a year in the United States, $11 5 (U.S.) in Canada and $130 
(U.S.) in all other countries. 
Individual issues of RAINBOW ON TAPE are $10 in the U.S., $12 (U.S.) in Canada and 
all other countries. Individual issues of RAINBOW ON DISK are $12 in the U.S., $14 
(U.S.) in Canada, and $16 (U.S.) in all other countries. Kentucky residents please 
add 5% sales tax. 
RAINBOW ON TAPE and RAINBOW ON DISK are not stand-alone products; you need the 
magazine for loading and operating instructions and the necessary documentation. 
THE RAINBOW magazine is a separate purchase. 

Give Your Fingers A Break! 
YES! Sign me up: 0 NEW 0 RENEW (attach label) 

0 RAINBOW ON DISK 0 RAINBOW ON TAPE 

0 A Full Year 

Name 

Address 

(Available beginning with the October 
1986 issue) 

0 Single Issue (specify month & year) ____________ _ 

City -------------------------- State ZIP ----

0 Payment Enclosed 

Charge: 0 VISA 

(payment must accompany order) 

D MasterCard 0 American Express 

AccountNumber -------------------------------------------­

Signature ------------------------- Card Expiration Date ----------
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The Biggest 
The Best 

The Indispensable 

THE RAINBOW is the biggest, best, brightest and 
most comprehensi ve publication a happy CoCo 
ever had! THE RAINBOW features more programs, 
more information and more in-depth treatment of 
the Tandy Color Computer than any other source. 

A monthly issue contains nearly 200 pages and 
up to two dozen programs, 14 regular columns and 
as many as 12 new product reviews. And ad\lertise­
ments: THE RAINBOW is known as the medium for 
advert isers - which means every month it has a 
wealth of information unavailable anywhere else 
about new products! Hundreds of programs are 
advertised in its pages each month. 

Every single issue of THE RAINBOW covers the 
wide spectrum of interests in the Tandy Color 
Computer - from beginners' tutoria ls and arcade 
games to telecommunications and business and 
finance programs. Helpful util ities and do-it­
yourself hardware projects make it easy and fun to 
expand your CoCo's capabilities. And, monthly 
reviews by independent reader reviewers take the 
guesswork out of buying new software and hard­
ware products. 

Join the tens of thousands who have found THE 
RAINBOW to be an absolute necess ity for their 
CoCo. With all this going for it, is it surprising that 
more than 90 percent of THE RAINBOW subscrib­
ers renew their subscriptions? We' re willi ng to bet 
that, a year from now, you'll be doing the same. 

Rainbow On Tape 
& Rainbow On Disk! 

-great ways to bring THE RAINBOW into your life. 
Each month, all you do is pop the tape into your 
cassette player or the disk into your drive. No more 
lost weekends. As soon as you read an article about 
a program in THE RAINBOW, it's ready to load and 
run. No work. No wait. 

Just think how your software li brary will grow. 
With your f irst year's subscription, you'll get almost 
250 new programs: games, ut ili t ies, business 
programs, home applications. And, with RAINBOW 
ON DISK, you'll also get all the OS-9 programs. 

RAINBOW ON TAPE and RAINBOW ON DISK ­
they're the "meat" of THE RAINBOW at a price that's 
"small potatoes." And now you even have a choice 
about how it should be served up to you. 

To get your first heaping helping, just f ill out and 
return the attached reply card . No postage neces­
sary. 
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ColOJ:ful equations 

The Graphics Corner 
Part I of III 

W elcome to The Graphics Corner. 
This mini-seri es w ill show you 
three ways to create color graph­

ics on your CoCo, using BAS IC and ma­
chine language programs, one and two-di­
mensional arrays, and the CoCo 's upper 
32K RAM memory . These three programs 
shou ld be mod i fied and experimented w ith 
as much as possible since the variations are 
endless. 

Listing 1: COLRDEMO 

10 PMODE 3 ,1 : PCLS:SCREEN 1 , 1 
20 FOR X=0 TO 30 : XX=X+X 
30 FOR Y=0 TO 30 
40 C=(X*X+Y* Y) AND 3 
50 PSET(XX , Y ,C):NEXT Y ,X 
60 GOTO 60 

Our f irst program explains how to use a 
mathematica l equation of almost any type 
to make a graphics pattern. As we go across 
and down the entire screen, each .r (hori­
zontal) and y (verti ca l) point is computed 
accord ing to the formula we select, and the 
result is used to determine the co lor of that 
point. Since we wantthe max imum number 
of co lors, we ' ll use PMO DE 3, co lors 0 
through 3. If our co lor va lue is greater than 
3, we will AND it w ith 3- thi s keeps the 
co lor va lue between 0 and 3. 

Bill Nee bucked the ·'snowbird" trend by 
retiring to Wisconsin from a banking ca­
reer in Florida. He spends the long. cold 
winters writing programs/or his CoCo. 
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Let 's try a qu ick demonstration. The 
equation for a circle, .r*.r+y*y, draws well , 
so we ' ll let our co lor C=( X*X+Y*Y) AND 3. 
Since PMODE 3 uses two bits across for each 
co lor, we need to double the .r va lue when 
we set it (not when we compute it). L isting 
I gives a quick demonstration. 

finements. We' ll use DATA lines for the 
starting coordinates and distances, and read 
them at the beginning of the program. In­
stead of hav ing to re-compute the co lor 
value at every point, use the DEF FN com­
mand in BAS IC. At the start of the program 
we ' ll define the co lor as DEF 
FN (C )= !NT(X * X+Y* Y) AND 3.Asan opt ion, The result is pretty , but there 's not too 

much to it. We need to be able 
to enlarge the pattern and 

choose how far it goes 
hori zon tall y and vert i­
cally. Let's use the same 
formula for comparison. 
Fi rst, choose the coor­
dinates where the graph­
ics wi ll start and how 
far they' ll go in each di ­
rec tion. Let 's start w ith 
an .r value of - 32 and a y 
va lue of · 32 , and go +64 

in each direct ion. Next, sca le 
each va lue. Since there are 128 
co lor bits across, each one is 
64/ 128 (the .r di stance/ 128) of 
the distance across; and since 
there are 192 pixels down, each 
one is 64/1 92 (they distance/ 
192) of the distance down. The 
.r va lues will be the hori zontal 
d istance across (H) times the .r 
scale (XS ) added to the original 
starting point ( XC ); they va lues 
wi II be the vertica l distance 
down (V) times they scale (Y S) 
added to the ori ginal starting 
point (YC). Our new program 
should look li ke L isting 2. 

Now let 's make a few re-

Listing 2: CI RC LEl 

5 XC=-32 : XS=64/ 128 :YC= -32 : YS=64 / 
192 
10 PMO DE 3 ,l : PCLS:SCREEN 1,1 
20 FOR H=0 TO 30 : X=XC+H*XS : HH=H+ 
H 
30 FOR V=0 TO 30 : Y=YC+V*YS 
40 C=I NT (X*X+Y*Y) AND 3 
50 PSET( HH,V, C) :N EXT V,H 
60 GO TO 60 

Listing 3: CIRCLE2 

0 DIM XC ,Y C,XD,Y D, XS,YS,MX . MY ,H, 
HH,V,X,XX,Y , C 
1 READ XC , XD,YC,YD : XS=XD/128 :YS= 
YD/192 :MX=l27:MY =191 
2 DEF FN F(C)=I NT(X*X+Y*Y)AND 3 
3 PMODE3 ,1: PCLS : SCREEN1 , 1 
4 FORH=0T OM X:HH=H+H : X=XC+H*XS : FO 
RV=0T OMY:Y =YC+V*YS : PS ET (HH,1 91 -V 
, FNF (C)) :N EXTV , H 
5 GOTO 5 
6 DATA -32 ,+64 
7 DATA -32 ,+64 



Purveyors of fine Color Computer Hardware and 
Software Since 1987 ** 

TECHNICAL SUPPORT: • 
1-206-235-0917 ... 

INTERNATIONAL ORDERS: 
2 06-235-0917 

TOLL-FREE U.S. ORDER HOTLINE: 
1-800-A DS-AHQ)' 1-800-237-2409 

256K memory upgrade 
for CoCo 3: $89.95! 

Price incl udes 4 m emory chips at our current re ference 
marke t p rice. Due to flucluallng marko / condition s, p rice~ 

are subject to chango without no lfce. 0 File Svstem .. 
Repack 

A New Breed of CoCo 3 Memory Expansion 
Uses existing CoCo 3 64K x 4 memor y c hips! 

Our revolution ary circuit combines fou r 64K x 4 memory 
c hips on the QuarterM eg board with the four identical 

mem ory chips in the 128K CoCo 3 to double your OS9 and 
BASIC memory 256K. Piggy-back upgrades to 51 2KI 

Did you know th at OS9 gets less effic ient (and just a little s lower ) every tim e you use it? 
It' s true! As you m odify or create files, OS9 break s th em up into sm aller and smaller 
pieces sca ttered randomly acr oss your disks. Sm aller p ieces m ean slower disk access . 

Zero·K Qu arterMeg (no chips ) .. $39.95 

Als o available: Standard Qu arterMeg (4 
chips) , Full QuarterMeg (8 chip s) & Fat 

Qu arterMeg (512K .. 16 chips ) 

Our new File System Repack program examines each file on your hard or floppy disk. It 
reverses th e effects of fragmentation by gath erin g up and combining pieces of files . In 
addition to the immed iate b enefit of a faster sy stem, our program a lso redu ces disk 
head movement ~ - in the long term , decreas ing wear on your sys tem's mec han ica l parts . 

» > MA RKET PRICE <<< 

Real BASIC for OS9! There is nothing wrong with your Color Computer. 
Do not attempt to adjust it. 

Bu rke & Burke 's R.S.B. software gives you a complete, OS9-compatible version of Disk Extended Color BASIC. We've added new software f or 
OS9-style graphics , sound, pr inter , and d isk 1/0 . The BASIC you know and love is now runn in g under Leve l 2 OS9 windo ws ! 

R.S .B . loads and saves f iles us in g OS9's fi le form at, s o we' ve als o included utilities to tran sfer BASIC programs and data fi les betwen OS9 and BASIC 
d isks. Of course, you can 't u se R.S.B. to run machine language program s, and some BASIC comm and s work s lightly d i fferently under R.S.B. 

Your BASIC progr ams can take full advan tage of great OS9 features like hard d isks , no-halt floppies, multi-taskin g , and 2 MHz oper ation . 

R.S. B. requires a CoCo 3 w ith at least 128K RAM (256 K s tron gly recomm ended), a floppy controller 
w ith e ither T andy Disk BASIC or DISTO CoCo 3 COOS, and Level 2 OS9. R.S.B. Version 1.3 $39.95 

CoCo-XT Hard Disk Interfaces 
Hund reds of Co lor Computer enthu siasts in the US, Can ada, Europe, 
South Am er ica, and Au str al ia love our afford able hig h-perform an ce hard 
d isk interfaces ! Look at t hese fea tures: 

NO H ALT ·1 or 2 hard drives • 30% faster th an SASI • Uses PC-type 
hard disk drives ·& controllers • 5 Meg to 120 Meg per drive • Does 
not use interrupts • Multi-PAK recommended • Works w ith 12 Volt 
Y-c ab les • Inc ludes EZGen boot file editor for easy installation 

Each inte rface in cludes a durable, fully encl osed m eta l ho using , user 
m anu al , and so ftware for use wi th HYPER-I/O or OS9. The CoCo XT·RTC 
adds a ba ttery-powered rea l time c lock I ca lendar for OS9 and BASIC. 

CoCo XT 
CoCo XT-RTC 

$69 .95 
$99 .95 

Share votJ( h ar d di sk between 
BASIC an d OS9 wit h H YPER·VO 

!no t in c lude d / 

The Profesional Touch: XT-ROM 2.3 
In s tall XT·ROM in your CoCo XT hard disk controller 's BIOS ROM socke t. 
au tom at ica lly boots and reboots OS9 from y our hard di sk. 

Se lec t am on g any of two different hard disk boot files, two 
d i fferen t f loppy boot files, or you r B ASIC ROM at power -up . ...._..;_ ___ .., 
XT·ROM gives your system th at " p roless ional tou ch". Grea t for 
un atte nded BBS, home security , or o the r f ail-sa fe CoCo ap p licat ion s. 

Wild & MV Version 2.1 

Use "wildcards" wi th most 089 
commands, or rearrange your 
directory tree. Features 
recursive directory searches. 
A hard disk must! $ 19 .95 

OS9 

EZGen Version 1.06 

Powerful 089 bootfile editor. 
Change module names, add or 
delete modules, patch bytes, or 
rearrange modules. Works on 

other files , too. $19.95 

Utilities 

Hardware. or What ? 

HYPER-I/O Now BASIC runs hard drives, 
big floppies, and more! 

HYPER-I/O modifies the Di sk BASIC in your CoCo 1, 2, or 3 to provi de a 
" Dynamic Disk Interface" . Use your ex isting BASIC and Mi l softwa re 
w ith hard di sk interfaces (CoCo XT, DISTO, LR), R AM Disks , and any mix 
of fl oppy dr ives from 160K to 720K eac h. Fully RE SET pro tec ted, user 
confi gur able, expandable, EPROM-able H YPE R-I /O V2.6B is th e most 
ver sa tile Co Co hard disk DOS available. Please sp ecify HYPER-I/O, 
DIS TO HYPER-I/O, or LR HYPER-I/O when order ing . / 

529
.
95

/ 

HYPER-Ill (Adds RAM Disk and Pr int Spoo ler to CoCo 3 HYPER-I/O. 
$ 12.95 

HYPER-I/O & HYPER-Ill work with you r 
B&B, RGB, LR, or DISTO Hard Disk 

HYPER-I/ O Utilities Th e HYPER-I/o H ARD o1sK uTIL-
ITIES let you per form w ildca rd 

by Kevin Bern er copy , de le te , and se arch operations 
on your HYPER-I/O direc tories. Great tim esaver for mov ing data from 
flopp y disk to hard disk , or for BBS maintenance. Kev in' s DISK DOCTOR 
will lock out bad sectors on your hard or floppy disks , and in cl udes a 
di sk-zap utility des igned specific ally for use w ith HYPER-I/O. 

DISK Doctor $17.95 HYPER-I/O Hard Disk Utilities $21 .95 

» > WOW! Both Great Utilities for Only $37.95 <« 

P£R T A.SC't '1 
$ 19.95 

PERTASCII is a Leve l 2 OS9 sc ramb led· 
le tter w ord game for 1·1 6 players : yourse lf , 
the computer, o ther users on your system , 
even frien ds th a t ca ll in on a mo dem . 

Grea t lor BBS and multi-user sys tem s ... or pl ay aga in st the c ompu ter to 
h on e your sk ill s ! Inc lud es a u ser~ex pa n dab le 15,000 wo rd vocabulary . 

Minimum 256 K CoCo 3, Leve l 2 OS9 , and one d isk d r ive requi red. CoCo 2 
and 128K own ers: watch for our 128K I 64K ver s ion ! 

Contact Fra1tk 1-logg, 
Mi crocom , or Howard 

M edica l for infonna tion 
about complete Burke & 
Burke hard d isk kits and 

68B 09 E 2MHz Microproc essor 
4' Hard Di sk Cable Set 

$ 14.95 
$ 17 .50 

$9.95 

Ye t ;wo ther~turn! ®ttlJ:! rrRfJ 
Don 't be afraid of the dungeons. . . 1 ~ · \ $9 .9 5 ! ~ 

Blank 27128 EPROM 
(for H YPER-I /O) 

assem bled systems. Hard Disk B IOS So cket Insta lled $ 7.50 

DAGGORPATCH puts th e thr i ll back into your Dyna Micro Dungeons of Dagg orathT" 
game ca rtrid ge by p atchin g it to run from disk. In clu des disk load & save, 
a uto ~ repea t command , p ause, DMP-100 sc reen dump, ta p e-t o -d is k , and more l 

~ ' ·- . 

3'!tlutk~ 
P.O. Box 58342 

(206) 

& ~ k 
WA SHINGT ON RESI DENTS PLEA SE ADD 8.1% SALES TAX . U.S. 

rQu~ h ltlb COD's add $2 .75. Minimum U.S. s h ipping & h and lin g $3.00. ~ 
~ '\- """" $4.00 minlm llm s hipping to Can ad a. Pl eas e all ow 2 w eek s fo r frr"\'\ 

. do ll vory . Ove rn ight or 2-d ay de li very ava il ab le fo r in-stoc k items. R A INB OW 
Renton , WA 98058 crn,ncMKJN 

235 0917 
So fl wa re upgrades $5.00 eac h w / rocelp l , Inc luding U.S. sh ipp ing . · SEAL 

- Telep hon e or der s ca ll 1 .... ~~~~~.?.~~~---·---~-.... _....__..._._./ ··· 
Burke & Burke Adve rti se ment The RAINBOW August, 1989 
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XC XD YC 

-8 16 -8 

0 10 -3 

-16 32 -16 

-4 8 - 4 

-2 . 5 5 -2 .5 

YO 

16 

6 

32 

8 

5 

Table 1 

Equations 

INTC32*CSINCXl *S INCXl+COSCYl*COSCY)) ) AND 3 

INTCEXP(X)*CO S( Y)) AND 3 

INT(SORCABS(X*X-Y*Y))) AND 3 

INTCX*X+Y*Y) x( X:X+Y*Y) -2(X*X -Y*Y)) AND 3 

INT((X*X+Y*Y) *( X*X+Y*Y)*(X*X+Y*Y)-
(X*X-Y*Y)*(X*X -Y*Y)) AND 3 

Function Call Error. You can only AND a 
number if it is between -32768 and +32767 . 

Another variation is to use SIN and cos. 
But since their value is only between -1 and 
+I, yo u must include a multiplier in the 
formula, such as I NT ( 32* (S IN ex )+COS (Y)) 

AND 3. If you use LOG, the starting coordi­
nates will usually have to be greater than 
zero (try to find LOG COl or LOG( -32)). 
Another way to vary the display is to keep 
the formula the same, but increase or de­
crease the distance. Try Listing 3 again, but 
use XC= - 16 , XD=+32, YC=- 16, YD=+32 . Fi­
nally , you can vary the AND number. Try 
using . .. AND 2 in the formula computation. 

you can have the y point PSET as ( ... ,19 1-
V ,C)- thi s makes our display a little more 
realistic-looking since most graphs are 
numbered from low to high as you go up. 
Final! y, we' II define all our variables at the 
start of the program (so BASIC will have 
locations for them immediately) , renumber 
the program, and combine lines where 
poss ible- to get that extra added speed. If 
your computer will handle it, you can also 
insert the fast poke (POK E 65495. 0) in the 

first line. The final program should look 
about like Listing 3. 

With the mechanics of the program out 
of the way, let' s have some fun with it. 
Since the equation makes designs, start by 
changing it to X* X-Y *Y. What a difference 
a sign makes ! 

Another variation is X*X+2*Y. You can 
make the numbe rs cubic powers 
X*X*X=Y*Y*Y, but if the value before you 
AND it with 3 is too large, you will get a 

Table 1 is a list of functions and their 
coordinates I've found interesting to graph. 
You will find many more on your own. 
That's it for The Graphics Comer this month. 
Next time we'll investigate one-dimen­
sional arrays and use two ML programs to 
create a graphics display that really zips 
along. 

(Questions or comments concerning this 
article may be addressed to the author at 
Route 2, Box 216C Mason, WI 54856-
9302. Please enclose an SASE when re-
questing a reply.) 

., 
METRIC INDUSTRIES, INC. 

Model101 
Serial to Parallel Printer Interface 
* Works with any COCO * Compatible with "Centronics" Parallel Input Printers * Just tum the knob to select any one of 6 baud rates 300-9600 * Comes complete with cables to connect to your printer 

and computer 
* Can be powered by most printers 

Model1 04 Deluxe Interface 
with "Modem Switch" 
* Same Features as 101 Plus * Built in Serial Port for your Modem or other serial device * Switch between Serial Output and Parallel Output * Comes with cables to connect to your computer and printer * Can be powered by most printers 

Model1 05 Serial Switch 
* Connects to your COCO to give you 2 switch selectable 

Serial Ports * Comes with a 3 foot cable to connect to your computer * Now you can connect your Printer (or printer interiace) 
and your Modem (or other serial device) to your COCO 
and flip the switch to use either device * Does not require power 

Cassette Label Printing Program 
* New Version 2.1 prints ?lines of information 

on Cassette labels * Comes on Tape with instructions to transfer to disk * Menu driven, very easy to use * Save and Load Labels from Tape and Disk * Uses the features of your printer to print standard, 
expanded, and condensed characters * Automatically Centers Each Line of Text * Allows editing of label before printing * Program comes with 24 labels to get you started * 16K ECB required 

Some of the Printers 
That Can-
Supply power for the 101 and 
1 04 are Radio Shack, Star. 
Okidata. Brother, Juki, and 
Smith Corona. 

Some of the Printers 
That Cannot -
Supply power for the interiaces 
are Epson, Seikosha, 
Panasonic, Silver Reed and 
NEC. If your printer cannot 
supply power to the interiace 
you can order your interiace 
with the "P" option or you can 
supply your own AC adapter. 
We recommend the Radio 
Shack 273-1431 AC adapter 
with a 274-328 connector 
adapter. 

Write or call for more 
information or for technical 
assistance. 

Ordering Info 

*Free Shipping in the 
U.S.A. (except AK and HI) 
on all orders over $50 

* On orders under $50 
please add $2.50 for 
shipping and handling 

* On orders outside the 
U.S.A. please write or ca ll 
for shipping charges 

Price List 
Model101 
Modei101P 
Model104 
Modei104P 
Model105 

35.95 
41.95 
44.95 
51 .95 
14.95 

Cassette Label Program 6.95 
Pin Feed Cassette Labels: 

White 3.00/100 

4 Pin Din Serial 
COCO Cables: 
Male/Male 6 foot 4.49 
Male/Female 6 foot 4.49 
Female/Female 6 foot 4.49 
Other Lengths Available. 

All items covered by a 
1 year warranty 

You Can Pay By: * VISA or MasterCard * Or send check or money 
order payable in U.S. funds 

Metric Industries Inc. 
P.O. Box 42396 
Cincinnati, OH 45242 

(513) 677-0796 
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Ll ~F~e~a~tuu~re~-----------------------------------------c_oc_o_3~~ 
High-density printer 
enhancements for the 

shoestring desktop puhlishe1 ~ 
Desktop High 

High Capacity Screen DuiDps 
for the Shoestring Desktop Publisher 

I n Part I of thi s three-part article (May 
'89, Page 1 00), it was pointed out that 
the qual ity of any desktop publi sher is 

refl ec ted direct ly and crucially by the qual­
ity of its screen dumps. P resen ted were 
high-qua lity , high-capac ity screen clumps 
max imi z ing the capabilities of printers 
common ly owned by DESKTOPL users. In 
thi s arti c le ana logous screen dumps are 
presented for DE SK TOPH users. 

The screen clumps formerly deve loped 
to work with DESKTOP H print two screen 
images per page. The new high-capac ity 
screen dumps employ e ight and 12 sc reens 
in printouts. The e ight-sc reen clumps pro­
duce two-column printouts with four screen 
images per co lumn . The 12-screen dumps 
yield three-column printouts with fo ur 
screen images per co lumn . 

Two sc reen dumps- one for the two­
column , eight- screen printout and the other 
fo r the three-co lumn , 12-sc reen printouts 
- were written to work with the Tandy 
DMP-series of dot-matri x printers. Each of 
the screen dumps work in e ither of two 
graphics modes - the 800 clo ts-pe r-line or 
the 960 dots-per-line mode. Commonl y 
used DMP-1 05 , -106 , -1 10 and -200 print­
ers have one or the other of these two 

H. Allen Curtis lil'es in Williamsburg, Vir­
ginia. f-I e is interested in 17th and 18th 
century history and enjoys hiking through 
the colonial capiral. f-I e balances past and 
present with his computer work. 
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modes . Each of the DMP- 130 and -1 30A , 
connected as a seri a l printer, has only a 
graphics mode provid ing 480 dots per line. 
Therefore, they will not work with these 
two screen clumps. However, w ith a paral­
lel-to-seri a l interface connection , the DMP-
130 and - 130A wi 11 work with the other pair 
of sc reen dumps presented in thi s part ofthe 
artic le. 

Each co lu mn of the two-column, e ight­
screen clump in the 960 clots-per- line mode 
is 480 clots wide. The screen clump prints 
the left- most three-quarters of each screen 
(480* 192 of the poss ible 640* 192 dots). 
Thus, the page capac ity of the screen dump 
is 8'"3/4=6 sc reens, which is three times the 
page capacity of the sc reen clumps gene r­
a ll y in use. In the 800 clots-per-line mode 
each co lumn is 400 dots wide, leading to a 
page capac ity of f ive screens. The page 
capac ities of the three-co lumn, eight-screen 
dump in the 800 and 960 dots-per- line 
modes are also f ive and six screens, respec­
tive ly. This is due to the fact that each 
column is proportiona ll y narrower for thi s 
sc reen dump. 

The other pa ir of sc reen dumps deve l­
oped for thi s part of the article are fo r Epson 
or Epson-compati ble printers. He re Epson­
compatible means a lmost a ll dot-matrix 
printe rs other than the Tandy printers. The 
printers must be able to operate in a 960 
dots- per- line mode and/or in a 1920 dots­
per-line mode . One screen dump provides 
a two-co lumn, e ight- screen printout in the 

960 clots-per-line mode. The other sc reen 
clump yields a three-column, 12-screen 
printo ut optionally in the 960 or 1920 clots­
per-line mode. The screen cl ump fo r the 
two-column, e ight-screen printout, li ke its 
counterpart for Tandy printers, has a s ix­
screen-per-page capacity. The page capac i­
ties of the three-column , 12-sc reen, dump 
are six and 12 screens in the 960 and 1920 
clots-pe r-line modes, respective ly. The 
screen clump with the 12 screens-per-page 
capacity prints at a clot dens ity of 240 clots­
per- inch , a density approaching the 300 
dots-per-inch capabilities of expensive laser 
printers. 

There is a drawback, howeve r, to the 
screen dump operating in the hi gh-density 
1920 dots-per-line mode. Each screen image 
is condensed to such an ex tent that only one 
(Font 4) of the 19 available fonts is large 
enough for suitable use with the dump. 
Hence, until a new set of large fonts (if 
the re is a substantial reader response) is 
developed, it is preferab le to employ the 
three-column, 12-screen dump in the 960 
dots-per-line mode. 

For DE SKTOPH there are two BAS IC drive r 
programs, each servi cing two high-capac­
ity screen dumps. One driver is fo r DMP 
printers, the other for Epson-compatible 
printers. The printer drivers are shown in 
Li stings 1 and 2. DRIVERHT, the program of 
Listing I , is the driver for DESKT OPH and 
Tancly-DMP printe rs. Likewi se, DRI VERHE , 
the program of Listing 2 , is the drive r for 



DESKTOPH and Epson-compatibl e printers. 
Your DESKTOPH program w ill have to be 

altered to work w ith DRIVERHT or DRIV­
E RH E, by merging with it one of four patch 
program s - HALTER, HAL TERD , HAL TERE , 
and HAL TERDE - of Li stings 3, 4 , 5 and 6, 
respective ly . W hich one of the patch pro­
grams you mu st merge w ith DESKTOPH 
depends on what version of that program 
you are using. Presently, there are effec­
tively four different ve rsions of DESKTOPH . 
These different versions are an outgrowth 
of sel l ing to m any tlESKTOPH users a built­
in screen dump, enhancements or both. The 
four versions are as fo ll ows : 

e V ersion I - The ori ginal DESKTOPH 
w ith 2, I 0 or 19 fonts, w ith or w ithout the 
word processor input feature introduced in 
The Desktop Publisher: A Reprise (Sep­
tember '88 issue of THE RA INBOW) . 

• V ersion 2 - L ike Version I w ith the 
exception that a patch program merged 
with DESKTOPH gives the 0 command screen 
clump capabi lities . 
• Version3-Like V ersion l , but a patch 
program merged w ith DESKTOPH prov ides 
some new commands. 
• Version 4-A combinati on ofVersions 
2 and 3. 

The programs HALTER, HAL TERD, HAL ­
TERE , and HALTERDE are assoc iated w ith 
V ersions I , 2, 3 and 4 respectively, of 
DESKTOPH. Each of these patch program s 
gives the 0 command of DESKTOPH the 
ability to transfer control to ORIVERHT or 
DRIVERHE . Those of you with Epson or 
Epson-compatible printers w ill have to 
change Line 725 of the patch program 
assoc iated w ith your version of DESKTOPH . 
ln that line you w ill have to replace DR I v­
ERHT w ith DR!VERHE. 

Each patch program ex pands the pow­
ers of the 0 command further. It adds an 
option to the 0 command allow ing you to 
look at the directory of the d isk in Dri ve 0. 
For later prinring, you w ill be sav ing eight 
or 12 screens on di sk by means of the Save 
Screen opti on of the 0 command. To keep 
track of what f iles are already on the di sk , 
you may occasionall y need to use the direc­
tory option of the 0 command. Each patch 
program gives DESKTOPH the ability, by 
means of the 0 and I commands. to add ress 
drives when sav ing and l oad ing sc reen 
fi les. If you have more than one dri ve, you 
may want to save screen f iles on a disk in a 
drive other than Dri ve 0. You should then 
append to DIR in Line 725 a drive number 
1, 2 or 3 correspond ing to the dri ve you 
intend to employ. Some of you hav ing 
Version 2 or Version 4 of DESKTOPH may 
need to change L ine 725 , by rep lac ing 
THENCLS : EXEC&Hl49 w ith the BAS IC com-

mands in the corresponding part of L ine 
725 of your present DESKTOPH . For instance, 
many of you using HDUMP10 5 screen clump 
need to make the replacement: 

THENCLS : PRJNT#-2,CHR$(27) : CHR$(20 
: EXEC&Hl32A. 

When you have typed the patch program 
for DESKTOPH and made, if neeclecl , any of 
the di scussed changes in L ine 725 , save it 
in ASCII f ormat. For example, to save 
HAL TERD in ASC II fo rm at, type : 
SAVE " HALTERD " , A and press ENTER. 

Baud Rate 

1200 
2400 
4800 
9600 

Table 1 

Value 

4 1 
18 

6 or 7 
I 

Tomakethenecessarya lterat ionofD ESK ­
TOPH, do the fo ll ow ing: Get out the disk 
containing your version of DESKTOP H and 
its font fi les, then make a backup copy of 
the di sk. Put away the ori ginal and work 
w ith the back up copy. For compatibility 
w ith 0 RIVE RHT or OR [ V ERH E, your DES KTO PH 
version must have the fi lename DH . There­
fore, insert the di sk containing DESKTO PH in 
the dri ve and type: RENAME " DESKTOPH/ 
BAS " TO '' OH/BAS " and press ENTER . Now 
enter LOAD " OH " , then insert in the drive the 
disk containing the patch program -
HALTER. HALTERED, HAL TERE, or HAL TERDE . 
I f your patch program is HA L TERDE . for 
instance, type: MERGE " HAL TERDE " and press 
ENTER . Do simil arl y for any one of the 
other three patch pmgrams, but w ith its 
name instead of HAL TERDE . Finally, insert 
the di sk containing DH in your dri ve and 
type : SAVE " DH" and press ENTER. 

Depend ing on what pri nter you have, 
you may have to change some li nes of the 
dri ver program, ORIVERHT or DRIVERHE, 
whichever one you will be using. The poke 
command in Line 5 of each of these pro­
grams is employed to set the baud rate of 
your part icul ar printer. If your prin ter oper­
ates at 600 baud, you need not change Line 
S. Otherwise, delete the apos trophe from 
L ine 5 and replace the questi on mark w ith 
the va lue assoc iated w ith the baud rate of 
your printer. These va lues are gi ven in 
Table I . If the control codes for initi ating 
the 800 or 960 dots-per- l ine graph ics mode 
are otherthan 27,20 or 27 , 19, respectively, 
for your DMP printer, you need to change 
L ine 740 or 730 of DRI vE RHT , accordingly. 

If you have a printer that is Epson-com­
patib le but not an Epson, you may have to 

tail or-make DRI VER HE to fit the needs of 
your printer. Ta ilor-m aking DRIVERHE in­
volves changing seven DATA statements 
contai ning Epson printer-control code 
sequences. Lines 650 through 670 contain 
the contro l codes for a two-co lumn print­
out. Similarl y, lines 720 through 750 hold 
control codes needed for three-co lumn 
printouts. The first DATA value in each of the 
lines specifies the number of va lues in the 
control code sequence represented by the 
remainder of the DATA statement. Lines 650 
and 720 are identica l and spec ify the con­
tro l code sequence for line spac ing. 

For ordinary printing your pri nter pro­
vides a line spacing of one-sixth inch, which 
produces six lines of print per inch. For the 
printer graphics modes the line spacing 
must be a closer, 7/72 inch. The Epson 
control code sequence y ielding the required 
line spaci ng is 27 . 49 . In lines 650 and 720 
the initi al va lue of 2 indicates the fo llow ing 
va lues. 27 ancl 49 represent the contro l code 
sequence. Check your printer manual to see 
w hether or not 27 . 49 is the contro l code 
sequence for a I ine spac ing of 7/72 inch. If 
your printer has a different control code 
sequence for that line spac ing, modify I ines 
650 and 720 accordingl y. If the control 
code has three values, for instance, in addi ­
tion to changing the contro l code sequence, 
you wi ll have to alter the initial value to 3. 
In such a case, the DATA statement would 
end with fou r zero values instead of the five 
required for the Epson printer. It may be 
that your printer automatically adjusts the 
line spacing to f it the graphi cs modes. In 
that event, you need to replace the ini tial 
va lue 2 in lines 650 and 720 w ith 0. How­
ever, if your printer does not have auto­
matic line spacing adjustment and you make 
the 0 for 2 substitution, your printout w ill 
show noti ceab le gaps between lines. 

BAS IC lines 670 and 740 also dea l with 
line spacing. They hold control code se­
quences for the return to one-sixth inch I ine 
spac ing. T herefore, check your manual fo r 
a 27 , 50 control code sequence, and if needed, 
make changes in lines 670 and 740 analo­
gous to those made for I ines 650 and 720. 
Lines 660, 730 and 750 conta in the Epson 
control code sequences for specifying the 
graphi cs modes. L ines 660 and 750 are 
exac tl y the same. The graphi cs mode indi­
cated by each of those two lines is the one 
w ith a dot density of960dots per line ( 120 
dots per inch). The fi rst two values, 192 and 
3 indicate a m ax imum of 192+ 3*256=960 
clots that are to be printed per line. If your 
printer manual has a different contro l code 
sequence for thi s graph ics mode, be sure to 
change I ines 660 and 750 so that the codes 
spec ify a maximum of960 dots prin ted per 
line. 

Line 730 holds the contro l seq uence for 
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the graphics mode with a dot density of 
1920 dots per li ne (240 dots per inch). The 
last two values of the Epson code sequence 
spec ify a max imum of 128+ T256= 1920 
(the width of three sc reens) that are to be 
prin ted per line. If yo ur printer requires 
another contro l code sequence fo r the 1920 
dots-per-line mode. modify Line 730 ac­
cordingly. Be sure to make the change in 
such a way that the code will prov ide for a 
maximum of 1920 dots per line. 

A few tips on the typ ing of the driver 
program. DRIVERHT or DRIVERHE, shoul d 
prove helpful. Before you run the dri ver 
that you are typing. save it on di sk. Each 
dri ver contains some pokes to memory. 
Any typing error in vo lving the pokes or 
related memory locati ons could cause the 
loss of the whole program, when it is run. 
After sav ing the dri ver in its entirety. run it. 
When the dri ve r asks whether you want a 
two- or three-column printout. press 3. You 
will then be asked to wait a few moments. 

If yo u made an error in DR! VERHT lines 
50 th rough ISO or DR! VERHE lines 50 th rough 
120. the program wi II stop and report the 
line in whi ch the error occurs. Res pond to 
the error report by comparing your errone­
ous line with the correct rendi tion in the 
li sting befo re recti fying the error. Repeat 
thi s running and correcting process until 
the dri ve r executes to the point at which the 
sc ree n with the few moments wai t reques t 
is repl aced with another prompt screen. 
Press BREA K to stop the program. Nex t. run 
the program and press 2 fo r a two-column 
printout. A request for a few moments wa it 
will occur. If you made a mistake in typing 
DRIVERH T. lines 290 through 370 or DR IV­
ERHE . lines 270 through 330. the program 
wi II stop and report the number of the 
erroneous line. Rec ti fy the error. Repeat 
running and correcting the program until it 
can execute beyond the sc reen containing 
the few moments wait request. Finall y. 
save the dri ver program on disk. 

Both DRIVERHT and DRIVERHE prov ide 
prompts and messages to lead you through 
the program in effecting the desired two- or 
three-co lumn printout. You must. how­
ever. have read y on d isk the required screen 
fil es prev iously saved by the desk top pub­
li sher program DH . The eight- or less char­
ac ter fil ename of eac h sc reen fil e must 
ad here to the structure descri bed in Tab les 
2 and 3. In these tab les the heading. Screen 
Image Prin tout Des tin at ion. refers to the 
locati on on the printed page of the screen 
image . 

The patch programs. HALTER . HAL TE RD . 
HAL TERE . and HAL TERDE of li stings 3 th rough 
6 have given the program DH a handy new 
feature. The featu re promotes pleasingly­
spaced two- and three-column printout s. 
With the new feature DH positi ons eve ry 
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Final Two Characters 
of Filename 

Ll 
L2 
L3 
L4 

Rl 
R2 
R3 
R4 

Screen Image 
Printout Destination 

Top 14 of Left Column 
2nd 14 of Left Column 
3rci 1A of Left Column 
Bottom 14 of Left Column 
Top 14 of Right Column 
2ncl 14 of Right Column 
3rcl 1.4 of Right Column 
Bottom 14 of Right Column 

Table 2: F ilename Structure for Two-Column, Eight-Screen Printout 

Final Two Characters 
of Filename 

Ll 
L2 
L3 
L4 

Ml 
M2 
M3 
~1 4 

Rl 
R2 
R3 
R4 

Screen Image 
Printout Destination 

Top 14 of Left Column 
2nd 1.4 of Left Column 
3rd 14 of Left Column 
Bottom 14 of Left Column 
Top 1.4 of Middle Column 
2nd 14 of Middle Column 
3rcl 14 of Middle Column 
Bottom 1/<1 of Middle Column 
Top 14 of Right Column 
2nd 1.4 of Right Column 
3rd 14 of Ri ght Column 
Bottom 14 of Right Column 

Table 3: Filename Structure for Three-Column, 12-Screen Printout 

Each Screen Destined 
for Left-Column Printout 

Margins 
Top Left Right 

0 64 392 

Each Screen Destined 
for Right-Column I?rintout 

Margins 
Top Left Right 

0 8 336 

Table 4: Margin Settings for Two-Column, Eight-Screen Printout 
in 800 Dots-Pet -Line Graphics Mode 

Each Screen Destined 
for Left-Column Printout 

Margins 
Top Left Ri ght 

0 64 472 

Each Screen Destined 
for Right-Column Printout 

Marg ins 
Top Left Right 

0 8 4 16 

Table 5: Margin Settings for Two-Column, Eight-Screen Printout 
in 960 Dots-Per-Line Graphics Mode 

character of any font within a ve rti cal di s­
tance of eight. 12. 16 or 24 clots on the 
sc reen. Each of those distances d ivides 
evenl y into the 192-clot verti ca l size of a DH 
screen. Thi s means that with a top marg in 
setting of ze ro in the M command of DH . 
each sc reen holds ex actl y 24. 16. 12 or 
eight lines of characters depending on the 

font in use. Thi s guarantees th at in a print­
out of two-screen im ages. one above the 
or-her in a co lumn . the spac ing betw een 
sc reen im ages will be indisti nguishable 
from the spac ing between lines of eithe r 
screen im age written with the same fo nt. 

Tabl es 4 through 8 g ive the marg in 
settings spec if ied by JH ·s M and W com-



Margins 
Tpp £eft. Right ,, 

0 32 264 ;. 

Screen Destined 
for Middle 

' ColumlfPrintopt 

Margins 
Top · ;Let't Right 

0 . 16 248 

Screen Destined 
for Right 

C~lunm Prin~out 

Margins 
Top ·- Left Right 

0 0 232 

A c A0 ' 

Table 6: Margin Settiligs for Tht:ee-CQiumn, 12-Screen Printout 
in 800 :Po~~-Per-Line Graphics Mode · 

Screen Destined 
for Left 

Column Printopt 

Margins 
Top Left Right 

0 32 320 

Screen Destined 
for Middie 

Column Printout 

Margins 
Top Left Right 

0 16 304 

Screen Destined 
for Right 

Column · Printout 

Margins 
Top Left Right 

0 0 288 

Table 7: Margin Settings for Three-Column, 12-Screen Printout 
in 960 Dots-Per-Line Graphics Mode 

mands that produce pleasingly spaced two­
and three-column, high-capacity printouts. 
It must be pointed out and emphasized that 
the right margi'n setting for the screens 
intended for a two-column, eight-screen 

printout (800 dots-per-line graphics mode) 
must not exceed 400. The reason for this is 
that each column cannot exceed 400 dots of 
the 800 dots per line. For similar reasons 
the right margin settings for the printouts 

associated with Tables 5, 6 and 7 must not 
exceed 480, 264 and 320 respectively. In 
every case, you must be using the higher of 
the two resolutions of the DH screen avail ­
able to you through the R command . 

A typical session for producing a two­
column printout is as follows : It is assumed 
that you are making use of the word proc­
essor input file feature of DH . Ifyourcopy of 
DH does not have this feature, you need to 
write a screen when others are employing 
the feature. It is also assumed that you 
already have on a disk the word processor 
file in proper form for input. Suppose the 
filename of the file is MY DOC . You need a 
blank formatted di sk for saving screens. 
Since eight screen files almost completely 
fill a single-sided 35-track disk, you cannot 
have the MY DOC file on the same disk with 
the screen files . This means that those with 
only one disk drive will swap the MY DOC file 
and screen files disks to make the former 
ready for the I command and the latter for 
the 0 command. 

Depending on the s ize of the font you 
choose, a MY DOC file of 60 to 90 lines, each 
line 60 characters long, should be sufficient 
to fill a page in the two-column, eight­
screen format. Your printer should be ready 
to use. Load and run DH. Select a font 
suitable for your prospective two-column 

SUMMER SALE (JUL V & AUGUST) 

• 2 DOS Switcher (switch included) 
• NO clumsy jumpers to move 
·Accepts 24 or 28 pin EPROMs 

65$ DOS included (add 10$ for 2nd DOS) 

See page 123, March 89 Rainbow for more info 

RS-232 SuperPack 45$ 
·A Stand-Alone (Multi-Pak rqd.) adapter that gives 
the user a tru e RS-232 Serial Port. • Completely 
compatible with OS-9's ACIA software. 
• Compatible with softwa re that requires 

the Tandy Deluxe RS-232 Pack. 
• DB-25 cable included. 

MEB Adapter 30$ 
To plug into your DISTO Super 
Add·Ons (Multi·PaK required) 

Super RAM 3 
ZeroK Board 25$ 

Free software included 

RGB to Monochrome 35$ 
Video/Audio Adapter 
See page t 23. March Rainbow 89 

Along with the included DOS, 
plug· in three more software selectable DOSes 
or 2764 or 27 128 EPROMs burned to your liking. 

The internal M.E.B. (Mini Expansion Bus) lets you add 
DISTO's incredible Super Add·ons. 

85$/95$ 

3 in 1 Multi Board Adapter 
Parallel Printer Port, Real lime Clock 
and a true RS·232 Serial Port. 
External DC adapter required . 
(OS-9 Driver included) 

Real Time Clock & Printer Interface 
OS·9 Driver (20$) 

Mini EPROM Programmer 
Hard Disk Adapter 
Works with SASI & SCSI interface. 
No Multi·Pak needed if used with SC1 or SC2. 
Compat ible with RGB DOS and Burke & Burke 
Hyper 1/0. OS-9 Driver included. 

Hard Disk Adapter with RS-232 

NEW 4 IN 1 MUL TIBOARD ADAPTER 
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doc ument. If the highest density graphics 
mode tha t yo ur printer has is 800 clots per 
line, make the left-column margin settings 
in accordance with Table 4. If your printer 
has 960 clots-per-i ine graphics mode, make 
the settings accord ing to Table 5. If you 
have on ly one disk drive, swap the DH di sk 
with the one contain ing MY DOC . 

Next. by means of the ASCII Input 
option of the I command . employ the word 
processor input fea tu re to f ill a sc reen. 
When the screen is full , opt to have the 
remainder of the i'IY DOC f il e recorded in a 
fil e ca lled REST . Take thi s option every 
titTle you fill a screen. Employ the 0 com­
mand to see the sc reen on di sk and choose 
a fil ename s ix or less characters in length. 
Suppos ing yo u chose the name DU,"!P , when 
sav ing the sc reen. type the filename as 
DUMPLl , where the final two characters 
indicate that the screen image is to be 
printed as the top part of the left co lumn of 
the page. If your di sk conta in ing MY DOC is in 
a drive other than 0, append to the fil ename 
the usual colon and drive number. 

Now clea r the sc reen and use the word 
processor input feature to bring info rma­
tion from REST . Save the sc reen as prev i­
ously. but thi s time use the fil ename DUI~PLZ . 

Repeat twice the process used to obta in the 
second sc reen file. Save the third and fourth 
screens as DUMPL3 and DUI~PL4 . After you 
have saved a fu ll left co lumn of sc reens, 
make the right-column margin sett ings in 
accorda nce with Table 4 or TableS aga in , 
then clea r the sc reen. Input another screen 
and save it as DUMPR l. Continue the process 
analogously un til all e igh t screens have 
been saved. 

Suppose REST becomes empty before all 
the requi red screens have been fill ed and 
saved. You must st ill have a full comple­
ment of screens saved on di sk. Suppose 
that yo u were able to save seven screens.ln 
such a case, clea r the sc reen and save the 
blank sc reen as DUMPR4 . At thi s point, yo u 
must make certain that the d isk conta ining 
DRIVERHT or DRIVERHE is in Dri ve 0. It is 
conven ient to have the program recorded 
on the di sk containing DH . Select the high­
capacity screen cl ump option of the 0 
command. Thi s causes the driver program 

to be loaded and run . Answer the two- or 
three- column prompt by press ing 2. DR IV ­
ER HT will ask you to press I for the 800 
clots-per-line graphics mode and 2 for the 
960 clots-per-I ine-graphics mode. Type the 
appropri ate number. You are asked whether 
or not yo u need to be refreshed about fil e 
and f il ename requirements. For the first 
usage of the driver, press Y for Yes. 

After reading the prov ided informati on, 
you are given three options. Take the op­
tion to load screens for clumping. If you do 
not have more than one di sk drive, you will 
have to inse rt the di sk containing the sc reen 
file s just saved. When asked for a filename, 
enter DUMP if the screen file is in Drive 0; 
otherwise, enter DUMP followed by a colon 
and the appropri ate disk drive number. The 
driver program then loads DUMPLl and 
DUMPRl, initiates the appropriate screen clump 
and printing ensues . When the sc reens of 
DU I1P ll and DUMPR l are printed , the driver 
loads DUMPL2 and DUMPR2 to res ume print­
ing. This process continues until the two­
co lumn printout is complete. At that time 
you are given three options fo r fu rther 
act ion. To take the option to return to DH, 
make certain that the DH disk is in Drive 0. 
Taking that opti on causes DH to be loaded 
and run. If the fil e REST contains more 
information, you will want to prepare screen 
files fo r a second two-co lumn printout. 

If writing a newsletter, for instance , you 
may want to have the news letter name span 
the two or three columns of the printout. 
The fo llow ing example indicates how thi s 
can be accomplished: Se lect a medium- to 
large-s ized font , say Font I. Suppose the 
news letter is ca ll ed The CoCoNut Ch ron­
icle and you want a two-column printout. 
Clear the screen. Turn word wrap off by 
means of the W command. Us ing the R 
command , se lect the lower of the two reso­
lutions of the DH sc reen. This produces a 
double-width newsletter name when the 
sc reen is in the hi gher resolution. For bal­
anced spacing, "The CoCoNut" should 
appear in the left co lumn of the printout; 
whereas " t Chronicle" should be in the 
ri ght co lumn. Press the space bar two times 
and then type The Coconut . 

Each of the patch programs of I isti ngs 3 

Screen Destined 
for Left 

Column Printout 

Screen Destined 
for Middle 

Column Printout 

Screen Destined 
for Right 

Column Printout 

42 

Margins 
Top Left Right 

0 64 640 

Margins 
Top Left Right 

0 32 608 

Margins 
Top Left'Right 

0 6 576 

Table 8: Margin Settings for Three-Column, 12-Screen Printout 
in 1920 Dots-Per: Line Graphics Mode 

THE RAINBOW August 1989 

Time: 

2 

3 

4 

s 

6 

Process: Generate 
screen and 
save it as: 

DUMPLl 
DUMPL2 
Swap disks 

DUMPL3 
DUMPL4 
Swap di sks 

DUI~PMl 

DUI~PM2 

Swap di sks 

DUMPM3 
DUMPM4 
Swap disks 

DUMPRl 
OUMPR2 
Swap disks 

DUMPR3 
DU I~PR4 

Table 9 

through 6 has added another featu re to DH (a 
feature also introduced to DH previously in 
my September '88 article). With this feature 
DH can move a printed line of characters left 
or ri ght. The printed line must genera ll y 
beg in or end with one or more spaces when 
moving it ri ght or left, respective ly. To 
move a printed line ri ght you must posit ion 
the cursor to the ri ght half of the screen . To 
move the line left, the cursor must be in the 
left half of the sc reen. 

Now, empl oy the R command to change 
the screen to its higher resolution. By means 
of the T com mand, set both tabs to 400 or 
to 480, depend ing on whether the printout 
will be at a clots-per-line density of 800 or 
960, respecti vely. Return to the graphics 
screen via the B command. Then press the 
down-arrow key to position the cursor at 
400 or480. Repeatedly press the SH IFT up­
arrow until the " t" of "CoCoN ut" is just to 
the ri ght of the cursor. Press the space bar 
to erase "t". Then select a sui tab le font. 

Make the left-column marg in settings 
according to Table 4 or 5. Press ENTER 

twice to space clown to a conven ient place 
to sta rt writing the text of the newsletter. 
Use the word processor input fea ture to fi II 
the rest of the screen and save it on di sk as 
the top left co lumn . After you have saved 
all the screens for the left co lumn do the 
fo llow ing: Clear the screen; choose Font I; 
change the sc reen to its lower reso lution; 
with the M command set the top and left 



GAME POINT 
s 0 F T w A R E 

by Steve Bjork 
. A hostile space fortress has been spotted at the outer 
edge of our galaxy. Destroy this menacing battle platform 
by navigating your spacecraft with the utmost skill to scale 
walls; dodge force fields; blow up fuel tanks; dog fight 
defense ships; evade comets and ultimately disable the 
powerful robot overlord! 

Six years after this arcade hit was first released on the 
Color Computer 1, world . renown software author Steve 
Bjork brings one of his most popular and most requested 
games to the Color Computer 3 market. 
Z'89 puts your flying skills to the ultimate test in this 

100% MI L game featuring 5 Mega-Bytes of Super-Res 
Graphics and Digital sound! At last, a program that 
actually out shines the original arcade version!!! Requires 
a Color Computer 3 128K disk system. 
REG. $29 .95 Introductory Special $24.95! 

DO~li\MM, 
by Nickolas Marentes 
Angry Angelo has raided Antonio's Donut Factory 

sending the entire complex amuck! Donuts have come 
alive and are jumping around in wild frenzies. Machines 
have gone out of control throwing cooking tat, dough and 
icing sugar .everywhere! You must help poor Antonio climb 
ladders, Jump platforms and ride elevators to reach the 
top floor and shut down the factory's power generator 
which will restore law and order. 
Disk ... $19.95 

WE NOW ACCEPT. . [•B•I [Z] [DISCOVER I 
ALL PROGRAMS REQUIRE A COLOR COMPUTER 3 DISK OR TAPE SYSTEM (unless indicated). 
Personal checks , money orders, and American C.O. D. orders accepted. Include $3.00 lor S/H. $2 .50 extra 
for C.O.D. orders . (Cal. res . add 6.5% tax .) 
ATIENTION PROGRAMMERS : Game Point SoNware is looking for talented writers. Top royalties guaranteed. 

by Nickolas Marentes 
Help Rupert infiltrate " Music Box Records " and collect all of his 

~lililiil!~il"'liillil;(l stolen notes which are scattered 
I throughout the complex. Ride 

the crazy elevators and beware 
of the security robots on patrol. 

This strategy arcade game 
features 17 different, 16 color 
graphic screens and some of 
the hottest digitized percussion 
music and vocals you 've ever 
heard. Disk or Tape ... $24.95 

by Steve Bjork 

Based on . a popular arcade game which we can't mention (But 
sounds like "Art Gannoyed"). ~;;;;;;;;:;;;;;;;;;;;::,;~ 
BASH challenges you to clear the 
screen by "BASHING " your 
ball through multiple brick lay­
ers. Of course you 'II have help 
getting through this 20 level 
game by activating options like, 
Slow Ball, Expanded Paddle, 
Multi-Ball, and more' 
$24.95 

Enemy alien creatures have 
been identified entering our so­
lar system, their destination: our 
home planet' Their goal: the 
total annihilation of our race. 
They must not be allowed to 
land' 
An action arcade game featur­

ing high quality 16 color gra­
phics and sound effects. $24.95 

I 

R E S C U E by Steve Bjork 

A terrible mine disaster has just occured and it will be up to you 
and your talents to enter the 
mine, jump the pits, avoid the 
spikes, fight off the bats and 
other creepy crawlers and get 
air to the needy victims. Mine 
rescue features over 2 mega­
bytes of arcade-style graphics, 
real time music and multiple 
mine levels. Hours of tun' 
$24.95 

. .. i= 
/:;./~ ~ -~.,:~~~ . ~ {, ~= . - .) .t ... -
... ~ ... :;.,. :, __ :, .. ; .... ~ .... ; ... ; __ ; ... ~ ... ..: ... ::;._. ::;_ 

IBBTI' F/1166/IT •• 
by Steve Bjork 

$24 .95 (Extra Glasses $2.95) 

~~ P.O. Box 6907, Burbank , CA 91510-6907 
G~~JT (818) 566-3571 • BBS: (818) 772-8890 
•• , , ••• , Toll Free: 800 877-2232 Ext. 139 



margins to 0; type t Chronic le; return the 
screen to the higher reso lution; select the 
tex t font again; make the right-co lumn 
margin settings according to Table 4 or 5; 
and press ENTER twice. Fill the rest of the 
screen and save it as the top-right co lumn. 

and sav ing i2 screens fo r the three-co lumn 
printout. In Table 9, the process is illus­
trated for a pair of disks assoc iated with a 
six or less characte r f il ename, DUMP . 

essorfil e is very time-consuming while the 
REST f ile is being derived afterthe filling of 
every screen. Each word processor f il e 
should terminate at the end of a paragraph. 
If REST becomes empty before a screen is 
complete ly filled, pos ition the curso r to the 
beg inning of the next line. Then use the 
ASCII fil e option of the I command to f ill 
the remai nder of the screen and fo llo wing 
screens with inf01mation from the nex t 
word processor f il e. 

Because a single-s ided 35- track di sk 
does not have the capac ity to hold more 
than eight screen f iles, the screens assoc i­
ated with the three-co lumn printout must 
be recorded on two disks, six screens per 
d isk. The screens representing the top half 
of the printout must be saved on one di sk 
and those fo r the bottom half must be on the 

In D.RIVERHT or DRIVERHE, the two d isks 
needed fo r a three-column printout need to 
be swapped once onl y after the top ha lf of 
the page has been printed. Because you 
may want to have several copies of the 
three-column printout, it is we ll that the 
di sk swapping has been minimized in the 
dri ver programs. 

other di sk. 
Thus, the two d isks must be swapped 

five times during the process of generating 

Before thi s arti cle concl udes, be aware 
of the fo ll ow ing: For a two or more page 
continuation of a two- or three-co lumn 
prin tout, use two or more word processo r 
input fi les. Employ ing one long word proc-

(Questions or comments concerning thir 
article may be addressed to the author at 
172 Dennis Drive, Williamsburg, VA 23185. 
Please include an SASE when requestin fPl 
reply.) 

Editors Note: The patches in listings 3 through 6 
are in token ized f ormat on this month's RAIN­
BOW ON TA PE/DISK. In order to use them, you 
need to save lhem in ASCI! fo rmat on a.fi·esh disk 
using the A option of the SAVE command. 

/ 
/ 

l \/f 80 ... ... .... 120 530 ...... .. 120 
,.:..J 160 ... ..... 132 590 ............ 66 

260 ·· ····· ··· 45 660 .. .. .... 170 
360 .... .... 227 END .......... 36 
450 ... ....... 27 

Listing 1: DRIVERHT 

0 ' COPYRIGH T 1989, FALSOF T,IN C 
5 ' POKE150,? 
10 PCLEAR2 : CMP :W IDTH40 : CLS3 :LO CA 
TE7 , 2:ATTR0,2 : PRINT"HIGH CAPACIT 
Y SCREEN DUMPS ": LOCA TE11, 4 : PRINT 
"FOR TANDY PRINTERS ": LO CATE11 , 6 : 
PRINT "BY H. ALLEN CURTIS " : LOCATE 
18. 8: A TT R3 , 2: PRIN T" FOR " ; : LOCATE 1 
4 , 1l : ATTR7 , 2:P RINT "F ALSOFT , INC " 

20 LOCATE13,13:PRINT "COPYRIGHT 1 
989 " ; : LOCATE13,14 : ATTR0 . 2 , U: PRIN 
T" " ; :ATTR0, 2 
30 LOCATE3 , 18 : PRIN T"TY PE 2 OR 3 
DEPENDING ON WH ET HER YOU 
WANT A 2 OR 3 COLUMN PRINTO UT, 

RESPECTIVELY ." ; : LOC ATE 15,14 
40 K=1 : C=0 : X=&Hl000 : W$( 0)= "12 " :W 
$(1)= "TRIO " : W$ (2)= "1/4 " :W$(3)= " , 

Ml ": M$= "PRESS SPACE TO CONTINUE 
" : DIMS$(13J . C( 13 ) 
50 S$(0)= "1F314F8D3027028A018D27 
27028A028D2 127028A048D18 27028A08 
8D15 " : C(0)=1763 
60 S$(1)= "27028A l08D0F270 28A208D 
0927028A408A807EA285308850E684D4 
5039 " :C (1)=2617 
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70 S$(2)= "C6 80 D7508DC 0045026FA39 
86 1897 528 D3E8D 2D8D358DE933410A 51 
26F8 " : C(2)=3227 
80 S$(3)= "8D2634408D338DDB33410A 
5126 F835 408D1 88 D2A8D CD33410A5126 
F88D " : C(3)=2788 
90 S$(4)= "0A0A5226D0 3939007EA285 
338829 1E32C6 28 D75 1398E7071BFFFA2 
398E " : C(4) =2969 
100 S$(5) ="727320F78E7A7820F28D1 
F86128DDC8 DA3C6788D1F1F238DDF C67 
88D17" : c ( 5 )=356 0 
110 S$(6)= "1F238 DDEC6 788D0F8DDD0 
F6F39C6FED76FCE40001F32398E4000A 
6C0A7 " :C(6)=3365 
120 S$(7)= "80A6C0A7805A26F5398DE 
517FF6CC6 F08D E8 1F238DA8C6F08DE01 
F238D " : C(7)=4163 
130 S$(8)= "A7C6F020C78DCC861C17F 
F53C6508DCD1F238D8DC6508DC51F238 
D8CC6 " :C(8)=3837 
140 S$(9)= "5020AC8DB117FF388D181 
7FF778 D16 17FF798D 11860117FF29860 
DBDA2 " : C(9)=3173 
150 S$( 10)= "8586 1EBDA 285208C30C9 
01904FC6A0A7805A26FB39ABCDEFABCD 
E FA BCD " : C ( 10) =4121 
160 K$=INKEY$ : IFK$ ="" THEN160ELSE 
IFK$= "2"THEN280ELSEIFK$ <> "3"THEN 
SOU ND 60 , 3 :GOT01 60 
170 LO CA TE3,1 8 :PR I NTSTRING$(1 20 . 
32l : LOCATE10,18 : PRINT"A FEW MOME 
NTS PLEASE ";: LOCATE15,14 
180 FORI=0 T010 : FORJ =lT029 :A$=MIO 
$ ( S $ ( I ) . 2 * J - 1 , 2 ) : A=V A L( " & H "+A$ ) : 
C=C+A:POKEX,A:X=X+1: NEXT:IF C<>C( 
l)T HEN CLS3 : LOCATE8 , 12 :PRINT "1YPI 
NG ERROR IN LINE " ;50+10* I : ENDELS 
EC =0 : NEXT 
190 GOSUB720:GOS UB680 
200 K$ =INKEY$ :I FK$= "" THEN200 ELSE 
IFK$= "N"THEN 500 
210 GOS UB690 
22 0 K$ =1 NKEY$ : I FK$= " "THEN220 
230 GOS UB710 



LOOK AT THESE POWERFUL M.l. PROGRAMS FOR BASIC USERS ! 

INTRODUCING THE AMAZING: 

"BIG BASIC" 
COC03 USERS CAN EXPERIENCE NEW OPPORTUNITY & FULL POWER! 

Now you can access up to 472K of memory in a 512K CoCo or up to 92K in a 128K 
machine with any mix of programs and/or data . At last, you can do sizable basic 
programming with a CoCo 3. (Also offers simplified memory management for M.L. 
programmers.) 

Magically fast executes one big program or database in basic; or up to 58 separate 
basic programs running at once from computer memory in up to 58 separate 
windows! Saves programs or variables with their currently runmngparameters and 
loads back that way as if you never left the program. 

Chain in unlimited sized programs or data from disk(s) without erasing existing pro­
gramming or variables. Also works with RGB DOS and hard disk. 

• Uses 3 new simple basic words to create the • Modifies your basic operating system in some 70 
power. locations but does not occupy user memory. 

• Provides for variable exchange between • Has excellent Demo program and Manual. 
windows. • Does not support cassette use. 

• Programs can be saved over multiple disks or • ONLY $39.95 U.S. or $47.00 CON. plus 
use our BIG DISK Utility. (See below) $2.50 shipping & handling. 

Ontario residents add 8% PST. 

For any CoCo (at least 64K) with 1.1 or 2.1 Disk Extended Basic: 

"UTILITIES PACKAGE" "MEMORY MASTER" 
6 HANDY M.L. RESIDENT UTILITIES 

FOR BASIC USERS ! 
"BIG DISK" 

"DOUBLE40" 

• Standard double-sided drives 
converted to 360K in driveO! 

• Sets drives for 40 tracks each side. 

"CONVERT/DISK" • Formats 40 tracks on each side of a 
disk without disturbing the first 35. 
Instantly doubles all your present 
storage. 

"QUIKDRIV /6MS" • Sets fast drive stepping rate. 

"QUIKDRIV/30M • Fast drive shut off. 

OUR FAVORITE PROGRAMMING TOOL 

Scan, Edit, Copy, Printout any memory in your 
computer or on disk. Fix disks. 

Fast entry of M.L. Listings. 

Dual Windows ! Run two Basic Programs at 
once! 

Chain in large running programs and variables 
from disk without restarting the existing 

program in the computer. 
Includes Demo Program and Mam:ral. 

"SET FEED" • Sets line spacing for printouts. 

Only $17.95 U.S. $21.00 CDN. 
Only $24.95 U.S. $29.25 CDN. 

Plus $2.50 Shipping. ~ 
Plus $2.50 Shipping. 
Ont. Residents add 8% PST. 

DANOSOFT 
Box 124, Station "A" 
Mississauga, Ontario L5A 2Z7 

RAINBOW 
CERTIFICATION 

SEAL 
Ont. Residents add 8% PST. 

Package price all 
three programms; 

$68.00 u.s. 
$80.25 CON. 

Phone: (416) 897-0121 
Office hours Eastern time. 
Ont. Residents add 8% PST. 

Plus $2.50 For Shipping 



240 LOCATE4 , 1l : PRINT"OF A TRIO 0 
F FILES INDICATE THE 

LEFT , MIDDLE . AND RIGHT 
PARTS OF THE TOP 1/4 OF THE 

PRINTOUT . L2. M2, 
AND R2 INDICATE TH 
E NEXT 114, ETC . 
EPT FOR THE LAST 2 

EXC 

250 LOCATE4 . 17 : PRINT "CHARACTERS, 
THE FILENAME OF ALL 
FILES MUST BE THE SAME . " : LOCATE 

6,20 : PRINTM$ ; 
260 K$=INKEY$ : IFK$= "" THEN260 
270 GOT0500 
280 K=2 :W$(0)= "8": W$(1)= "PAIR ": W 
$(3)= " ": LOCATE3,18 : PRINTSTRI 
NG$(120 , 32) : LOCATE10 , 18 : PRINT "A 
FEW MOMENTS PLEASE "; : LOCATE15 , 14 
290 S$(0)= "1F314F8D3027028A018D2 
727028A028D2127028A048D1B27028A0 
880152702 " :C(0)=1804 
300 S$(1)= "8A108D0F27028A208D092 
7028A408A807EA285308850E684D4503 
9C680D750 " : CC 1 )=3197 
310 S$(2)= "8DC0045026FA39861B975 
28D2E8D1D8D258DE933410A5126F88D1 
68D258DDD " : C(2)=3261 
320 S$(3)= "33410A5126F8800A0A522 
6E039390D7EA2853388151E32C63CD75 
1398E7071 ": C(3)=2812 
330 S$(4)= "BFFFA2398E727320F78D1 
B86128DE18DB8C6788D1B8DDC8DE4C67 
88Dl38E7A " :C(4)=4284 
340 S$(5)= "7BBFFFA20F6F39C6FED76 
FCE40001F32398E4000A6C0A780A6C0A 
7805A26F5 " : C(5)=3985 
350 S$(6)= "39128DE48D85C6F08DE88 
DA98DB1C6F020CB8DD4861C17FF74C65 
08DD58D96 " :C(6)=4662 
360 S$(7)= "8D9EC65020B88DC117FF6 
18D158D918D11860117FF58860DBDA28 
5861EBDA2 " :C(7)=3755 
370 S$(8)= "85209E30C901904FC6A0A 
7805A26FB39ABCDEFABCDEFABCDEFABC 
DEFABCDEF " : C(8)=4960 
380 FORI=0T08 : FORJ=1T031 :A$=MID$ 
( S $ ( I ) , 2 * J -1 , 2 ) : A=V A L( " & H "+A$ ) : C 
=C+A : POKEX,A : X=X+l : NEXT : IFC<>C(I 
)THENCLS3 : LOCATE8.12 : PRINT "TYPIN 
G ERROR IN LINE "; 290+10*I : ENDELS 
EC=0 : NEXT 
390 GOSUB720 : GOSUB680 
400 K$=I NKEn : IFK$= "" THEN400ELSE 
IFK$= "N"THEN500 
410 CLS3 : LOCATE6 ,4 : PRINT "YOU SHO 
ULD HAVE READY 8 FILES 

(SCREEN IMAGES) FOR LOADING . 
420 LOCATE6 , 6: PRINT "THE SCREEN I 
MAGES OF ONE PAIR OF F 
ILES SHOULD CORRESPOND TO 

THE TOP FOURTH PART OF THE 
PRINTED PAGE. ANOTH 

ER PAIR 
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430 LOCATE6 , 10 : PRINT "SHOULD CORR 
ESPOND TO THE NEXT FOU 
RTH PART OF THE PAGE . ETC .": LOCA 
TE8 , 20 : PRINTM$ ; 
440 K$=INKEY$ : IFK$= "" THEN440 
450 CLS3 : LOCATE6 ,4 : PRINT "T E LAS 
T 2 CHARACTERS OF EACH 

FILENAME MUST INDICATE WHERE 
THE SCREEN IMAGE IS TO 

BE PRINTED . FOR I 
NSTANCE, Ll AND R1 
ENDING THE FILENAMES 
460 LOCATE6,9 : PRINT "OF A PAIR OF 

FILES I NDICATE THE 
LEFT AND RIGHT PORTIONS 

OF THE TOP FOURTH OF THE 

I CA TE 
PAGE . L2 AND R2 IND 

THE NEXT FOU 
RTH , ETC . EXCEPT 
470 LOCATE6.14 : PRI NT" FOR THE LAS 
T 2 CHARACTERS, THE 

FILENAMES OF ALL FILES 
MUST BE THE SAME ." 

480 LOCATE8 . 20 : PRINTM$ ; 
490 K$= IN KEY$ : IFK$= "" THEN490 
500 GOSUB670 
510 K$=INKEY$ : IFK$= "" THEN510 
520 IFK$= "3"THENPCLEAR4 : ENDELSEI 
FK$= "2"THENPC LEAR4 : RUN "DH "ELSEIF 
K$<> "1"THEN510 
530 WIDT H32 : CLS : PRI NT@130 , "ENTER 

PART OF FILENAME COMMON TO AL 
L FILES . ( I F YOU HAVE MORE 
THAN 1 DRIVE. YOU MAY ADORE 
SS A DRIVE BY APPENDING A COL 
ON FOLLO WED BY THE DRIVE NUMBE 
R TO THE FILENAME PART . 
540 IFK=1THENCLEAR200 , &H3FFF : K=1 
: X(1)=&H109A :X(2)=&Hl0D4 : X(3)=&H 
10ED : X(4)=&H1108 ELSECLEAR200 , &H 
3FFF : K=2 : X(1)=&H1085 : X(2)=&H10BC 
: X(3l=& H10CC :X(4)= &H 10DF 
550 L$(1)= "Ll ": L$(2)= "L2 ": L$(3)= 
" L3 " : L $ ( 4) =" L 4" : M $ (1 ) =" M 1 " : M $ ( 2 ) 
="M2 " :M$(3)= "M3 " :M$(4)= "M4 ": R$( 1 
) =" R 1 " : R $ ( 2) =" R2 " : R$ ( 3) =" R3 " : R$ ( 
4)= "R4 " :0(1)=0 :0(2)=240 :0(3)=480 
:0(4)=160 : H=&HFFA2 
560 PRINT@326 ," »> " ;: LINEINPUT 
F$ 
570 A=INSTR(1 , F$ ," :" ) : IFA>0THEND 
$=RIGHT$ ( F$ , LE N( F$) -A+1) : F$=LEFT 
$ ( F $ . A- 1) ELSE D $= "" 
580 IFK=2T HENFORI=1T04 : POKEH , &H7 
0 : POKEH+1 , &H7l : LOADM F$+L$(I)+ "/ 
HR1 "+D$,0(I) : LOADM F$+l$(l)+ " /HR 
2"+D$ ,0(I)+8192 : POKEH , &H72 : POKEH 
+1, &H73 : LOAD M F$+ R$ (I)+ " /HR1 "+D$ 
, 0 (I) : LOA OM F$+R$ (I)+ " / HR2 "+0$ , 0 
Cil+8192 : POKEH.& H7A : POKEH+l , &H7B 
: EXEC X (I) : NEXT : GOT0660 
590 FORI=lT02 : POKEH,&H70 : POKEH+1 
, &H7l : LOA DM F$+L$(I)+ "/ HR1 "+0$ ,0 



''' Gl,,ESOFT ))) 
A new generation of Color Computer products 

MAX SOUND 
A High Quality Digital Audio Sampler and Sequencer 

• 
(iF& 
RArNBOW 
CEJUJf'ICAil.DH ..... 

Turn your CoCo III into a REAL digital audio sampler with HIGH quality audio reproduction. Easily 
add exotic effects, ECHO, stuttering, speed shifting, sequencing, and reverse audio to BASIC or ML 
programs or GRAPHICS! Now includes Data Compression. Imagine recording any Voice, Music, or 
Sound effect and being able to use these DIGITAL recordings in your own programs! 3 disk sides 
includes: INTERFACT /BIN - ML driver for sound effects. G&M/BAS - Adds sound effects to 
Graphics. SHOWTIME and DEMO disks. SCOPE/BAS - Turns CRT into a Digital Oscilloscope to 
look at MAXSOUND waveforms. Version 3.0 upgrade (Includes improved ECHO and the ability 
to print NAMETAGS and locations to the screen and/or printer) •...• $6.95 + Shipping & Handling 

CaD to hear •oVER THE PHONF Demo- 9am to 9pm VOICE only. 
DOWNLOAD Demo Files 300/1200/2400 24 hrs - 301-675-7626 MODEM only. 

(128k 01' 512k CoCo m only) DISK ••• > > > N £ W L 0 W p ll 1 C E > > > •• $49.95 

G See previous Rainbow ads Uf ·z·t • ames for complete descriptions. l l zes 
Warrior King ........ .... .... .. .... .. ...... $29.95 Fkeys ill .......... .. ... ....... $19.95 

In Quest of the Starlord ...... ..... $34.95 Sixdrive .......... .. ...... ..... $16.95 

Kung-Fu Dude ................ .... .. ..... $24.95 Multi-Label Ill ......... .... $16.95 

Pyramix .... ...... ..... ... .... ...... ....... .. $19.95 AD&D Companion ..... . $24.95 

Hall of the King 1,11 or ill each $29.95 MPI-CoCo Locking Plates 
Dragon Blade .. .... ..... ..... ... .. ...... .. $19.95 26-3024 or 26-3124 ....... . ... s 7.95 

I~ V-Term Terminal Emulator ~ 
~~~1nica.te with VAX, UNIX, Mainframe, and BBS Systems! ..... 

-VT-100, VT-52, Vidtex (includes RLE graphics display), and standard CRT emulations. 

I 

-Menus can be operated concurrently with other terminal functions. (Disk Basic!) 
-Full 28 line by 80 column screen, with 3 bottom lines protected for menus. 
-Serial port up to 2400 baud, RS-232 Pak up to 19,200 baud, DCModem Pak at 300 baud. 
-XModem, XModem-CRC, Y-Modem, and ASCII file transfers directly to disk or memory. 
-RAMDISK like buffer, Capture buffer, Snapshot, Conference mode, and 35/ 40/80 Tracks. 

NEW FEATURES: 15-Entry autodialer, 10 Programmable macro keys for each system, compatible 
with Hyper I/0 and RGBDOS harddrive systems, and baud rates up to 19,200! 

Version 03.02.00 upgrade •••••• $6.95 + S&H Disk (128k or 512k CoCo m only) •••••• $39.95 

T elevak II (CoCo I/11/III) A TRULY COMPATIBLE RS-232 INTEHFA<E 
Now, fr~r{; Orion Technologies, comes the answer to the continuing demand for an RS-232 interface. 
Telepak II now includes a 3 foot DB25 cable, gold card edge contacts, and low power drain (5v) 
components. Works on ALL Color Computers with or without a Multi-Pak interface. (MPI required 
on disk systems) Baud rates up to 19,200! (19.2 tested using V-TERM ver 3). Only .. . . $49.95 

Toll Free 
Technical assistance: 7pm to 9pm 
Orders: 9am to 9pm Eastern time 

On-line orders and up to date 
Information: Delphi's CoCo Sig 

1-800-441-GIME 
GIMMESOFT 
P.O. Box 421 

Perry Hall, MD 21128 
301-256-7558 or 301-256-2953 

Order Line 
Add $3.00 for shipping and handling 

Add $3.00 for COD (USA only) 
MD residents add 5% sales tax 

VISA/MC/ Check/ Money Order/COD 

I 



( !) : LOADM F$+L$(! )+"/ HR 2"+D$,0 ( ! 
)+8192 : POKEH . &H72 : POKEH+1,&H73 : L 
OADM F$+M$(!)+ "/ HR1 "+D$ ,0 (I) : LOA 
DM F$ +M$ ( I )+"/ HR 2"+D$ ,0( I )+8192 
600 POKEH ,&H 7A : POKEH+1 , &H7B : LOAD 
M F$+R$(!)+ "/HR1 "+D$,0(l) : LOADM 
F$+R$( I)+ " / HR2 "+D$ ,0( I )+819 2: EXE 
CX(I) : NEXT 
610 Q$=D$ : IFQ$= "" THEN0$= "0"ELSEO 
$=RIGHT$(D$,1) 
620 CLS : PRINT@194, " INSERT DISK W 
ITH SECOND SET OF SCREEN FIL 
ES IN DRIVE " ;0$ : PRINT@258 ," AND 
PRESS SPACE ." 
630 K$=INKEY$ : I FK$ 0 " "THEN630 
640 FORI=3T04 : POKEH , &H70 : POKEH+1 
, &H7l : LOADM F$..!..L$(I)+ "/HR1 "+D$ ,0 
(I) : LOADM F$+l$(I)+ "/HR2 "+D$,0(I 
)+8192 : POKEH . &H72 : POKEH+1 , &H73 : L 
OADM F$+M$ (I)+ " /HR1 "+D$, 0 (I ) : LOA 
DM F$+M$(I)+ "/HR2 "+D$ ,0(IJ +8 19 2 
650 POKEH , &H7A : POKEH+1,&H7B : LOAD 
M F$+R$(I)+ "/HR1 "+D$ ,0(I) : LOADM 
F $ + R $ ( I ) +" I H R 2 "+ D $ . 0 ( I ) +81 9 2 : EX E 
CX(I) : NEXT 
660 PRINT# -2: CLEAR200,&H 7FFF : GOT 
0500 
670 WIDTH40 :CLS3 : LOCATE10 . 10 : PRI 
NT "1 LOAD FOR DUMP ": LOCATE10 , 11 : 
PRINT"2 RETURN TO DH " : LOCATE10 , 1 
2: PRIN T" 3 EXIT PROGRAM " : RETURN 
680 CLS3 : LOCA TE3 . 8 : PRINT "DO YOU 
NEED TO REVIEW FILE AND 

FILENAME REQUIREMENTS FOR EXECU 
TING THIS SCREEN DUMP? (Y/ 

/ 

~00000000000150 440000000000000008 
~ ~~0 0000000000 33 540 00000000 223 

260 oooooooo 182 630 0000 000000 74 
360 00000000 140 END 000000 213 

Listing 2: DR IVE RHE 

0 ' COPYRIGHT 1989, FALSOFT , INC 
5 ' POKE150 , ? 
10 PCLEAR2 : CMP :W IDTH40 : CLS3 : LOCA 
TE7 , 2: ATTR0 . 2: PRINT "HIGH CAPACIT 
Y SCREEN DUMPS ": LOCATE6 ,4 : PRIN T" 
FOR EPSON COMPATIBLE PRINTERS ": L 
OCATE10 , 6 : PRINT"BY H. ALLEN CURT 
IS " : LOCATE 18, 8 : A TT R3, 2 : PRINT" FOR 
" ;: LOCATE14 , 11 : ATTR7 , 2: PRINT" FAL 
SOFT , INC ": 
20 LOCATE13,13 : PRIN T" COPYRIGHT 1 
989 "; : LOCATE1 3 , 14 :ATTR0 , 2 ,U:PRIN 
T" ";: ATTR0 , 2 
30 LOCATE3 , 18 : PRIN T" TYPE 2 OR 3 
DEPENDING ON WH ETHER YOU 
WANT A 2 OR 3 COLU MN PRINTOUT , 

RESPECTIVELY .";: LOCATE15 ,1 4 
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Nl ";: RETURN 
690 CLS3 : LOCATE6,5 : PRINT "YOU SHO 
ULD HAVE READY "; W$(0) : LOCATE6,6 
: PRIN T" FILES (SCREEN IMAGES) FOR 

LOADING . THE IMA 
GES OF ONE " ;W $(1) ;" 

OF FILES SHOULD CORRESPOND 
TO THE TOP " ;W$( 2) ; " OF THE 

PRI NTOUT . ", 
700 LOCATE6 .10 : PRINT "ANOTHER " ;W 
$(1); " SHOULD CORRESPO ND 

TO THE NEXT "; W$(2) ;" OF THE P 
RINTOUT , ETC . ": LOCATE8 . 20 
: PRINTM$ ;: RETURN 
710 CLS3 : LOC ATE4 . 6 : PRINT "THE LAS 
T 2 CHARACTERS OF EACH 

FILENAME MUST INDICATE WHER E 
THE SCREE N IMAGE IS TO 

BE PRINTED . FOR E 
XAMPLE , L1 ";W $(3) ;" AN 
D R1 ENDIN G THE FILENAMES ": RETUR 
N 
720 CLS3 : LOCATE13 , 8 : PRINT"GRAPHI 
CS MODE S": LOCATE10 , 1l : PRINT "l : 8 
00 DOTS PER LINE " : LOCATE10,13 : PR 
INT "2: 960 DOTS PER LINE " 
730 K$=INKEY$: IFK$= "" TH EN 730ELSE 
I FK$= "2"THENPRINT# -2 , CHR$(27) ; CH 
R$(19); : RETURNELSEIFK$<> "1"THENS 
OUND60 , 3 :GOT0730 
740 PRI NT# -2 , CHR $(27l , CHR$(20) ; : 
IFK=2THENPOKE&H1071 , &H1F :P OKE&H1 
075,&H32 : RETURNELSEPOKE&H1081 , &H 
30 : POKE&H1085 ,&H21:POKE&H107A , &H 
86 : RETURN 

40 K=1 : C=0 : X=&H1200 :W$(0)= "12 ": W 
$( 1 )= "TRIO " :W $(2)= "1/4 " :W$(3)= ", 

M1 " :M $= "PRESS SPACE TO CONTINUE 
50 S$(0)= "1F314F8D3F27028A808D36 
27028A408D3 0270 28A208D2A27028A10 
8D24 " : C(0)=206 3 
60 S$(1)= "27028A088D1E27028A048D 
1827028A028D1227028A017EA285C680 
D750 " :C(l )=2268 
70 S$(2)= "8DC4045026FA39308850E6 
84D45039861897528 E7071BFFFA28D65 
8D3C " : C(2)=3550 
80 S$(3)= "8DDD33410A5126F88D2D8E 
7273BFFFA28DCD33410A5126F88D1D33 
C9FD " :C(3)=3534 
90 S$(4)= "808E7A7BBFFFA28DB93341 
0A5126F88 D0 9860D8DAA0A5226C03933 
8801 " : c ( 4) =3117 
100 S$(5)= "1E32C650D75139 C6FED76 
F8D12CE40001F328DA48D1A8E7A7BBFF 
FA20F " :C(5)=348 1 
110 S$(6)= "6F393410308C208D11351 
0393410308C1E20F43410308C2120EDE 
68027" :C(6)=2257 
120 S$(7)= "08A680BDA2855A26F839A 
BCDEFABCDEFABCDEFABCDEFABCDEFABC 



Color Computer I, II, III 

Free Software for Drive 0 Systems 
CoCo Checker ... Test roms, rams, disk drives and & controller printer, keyboard cassette & more. 
Tape/Disk Utility .•• Transfers disk to tape and tape to disk. 

159'95 
Driveo 179 95 

Drive 0 269 95 
DriveO& 1 

• Full Ht Drive • Double Sided Slim Line Drive • 2 Double Sided Slim Line Drive 
• Single Case · 
• Heavy Duty Power Supply 

• Case holds 2 sl im line drives 
• Heavy Duty Power Supply 

• Case holds 2 slim line drives 
• Heavy Duty Power Supply 

• 2 Drive Cable • 2 Drive Cable • 2 Drive Cable 
• Gold plated contacts • Gold plated contacts • Gold plated contacts 
• Controller & manuals • Controller & Manuals • Controller & Manuals 

Other Drive Specials 

119 95 
Full Ht Drive ............................ 89 95 

Full Ht Drive Ps/Case ... ... .. 129 95 

2nd Drive 
for new Radio Shack 
includes: 

Slim Line Drive ...................... 99 95 

Slim Line Drive Ps/Case ... 139 95 

• Slim Line DS/00 Drive 
• Cabling & Instructions 2 Slim Drives Ps/Case .... .. 239 95 

• Mounting Hardware 
Disk Controller ...................... 59 95 

Single Ps & Case .................... 4495 

Dual 1/2ht Ps & Case ............. .. 54'95 

Dual Full Ht. Ps & Case ........ 79 95 

Disk Controller .. ... .. .. ...... .... . .. 59 95 

10 Diskettes 9 95 
with free library case ................ .. 

Quality Add-On's for Tandy 1000, SX, TX, SL, TL, 3000, 4000 

, 1000, 1000A, 

Memory Cards 
Zucker Memory 
• DMA & 512K CALL 
Zucker Multifunction 
• Serial 
• Real Time Clock 
• 512K DMA 
• Software 

QUALITY 
CUSTOMER SERVICE 

5()8.278-6555 

TECHNICAL ASSISTANCE 
5()8.278-6556 

nil 
Ell! 

CALL 

HARD CARDS 

10 meg 
20 meg 
30 meg 

259.95 
299.95 
349.95 

40 meg .. ...... . . .. . 
49 meg ......... . .. . 
64 meg .... .. .... . . . 

399.95 
499.95 
599.95 

HARD DRIVE KITS 
1 0 meg kit . . . . . . . . . . . . 249.95 
20 meg kit . . . . . . . . . . . . 299.95 
30 meg kit . . . . . . . . . . . . 339.95 

TANDY 1000 
1000, SX, TX,3000,4000 

2nd Floppy 

360K TEAC $119.95 
720K Mitsubishi $99.95 
3112'' Mitsubishi $119.95 

TOLL FREE ORDER LINE 

1-SOQ-635-0300 
TRUE DATA PRODUCTS 

115 MAIN ST., P.O. BOX 347 
UXBRIDGE, MA 01569 

508·278-6555 
HOURS: MON·FRI. 9-6, SAT. 1Q-4 (EST) 

40 meg kit 
60 meg kit 

399.95 
539.95 

1000, 1000A, SX, TX, SL, TL 

Hard Drive 
Controller 

Will run 1 or 2 

Hard Drives 
Supports drives up to 120 megabytes 

$99.95 

CORPORATE P.O.'S WELCOMED 

ALL PACKAGES SHIPPED UPS 
EXCEPT CANADA AND A. P.O.'s 
C.O.D.'S ADD $2.30 
MASTER CHARGENISA ADD 3% 
1 YEAR WARRANTY UNLESS 
OTHERWISE NOTED 
PRICES TERMS CONDITIONS 
SUBJECT TO CHANGE WITHOUT 
NOTICE 



DEFAB ": C( 7 )=5080 
130 K$ =INKEY$ : IFK$= "" THEN130ELSE 
IFK$= "2"THEN260ELSEIFK$<> "3"THEN 
SOU ND60 , 3 :GOT0130 
140 LOCATE3 , 18 :PRINTSTRING$(120 , 
32) : LOCATE10 , 18 : PRINT "A FEW MOME 
NTS PL EASE " ;: LOCATE15 , 14 
150 FORI=0T07 : FORJ=1T 029 :A$ =MID $ 
( S $ ( I ) , 2 * J- 1 , 2) : A= V A L( "&H "+A $) : C 
=C+A : POKEX ,A: X=X+1 : NEXT : IFC<>C(I 
JTHENCLS3 : LOCATE8 , 12 : PRINT "TYPIN 
G ERROR IN LI NE" ;50+10*I : ENDELSE 
C=0 : NEXT 
160 FORI=1T026 : READA : NEXT : X=X-19 
: FORI =1T026 : READA : POKEX ,A: X=X+1 : 
NEXT 
170 GOSUB760 : GOSUB680 
180 K$ =INKEY$ : IFK$= "" THEN180ELSE 
IFK$= "N"THEN470 
190 GOSUB690 
200 K$= I NKEY $: I FK$= " "TH EN200 
210 GOSUB710 
220 LOCATE4 , ll : PRIN T" OF A TRIO 0 
F FILES INDICATE THE 

LEFT , MI DDLE, AND RIGHT 
PARTS OF THE TOP 1/4 OF THE 

PRINTOUT . L2 , M2, 
AND R2 I NDICATE TH 
E NEXT 1/4 , ETC . 
EPT FOR THE LAST 2 

EXC 

230 LOCATE4 , 17 : PRINT "CHARACTERS , 
THE FILENAME OF ALL 
~ILES MUST BE THE SAME ." : LOCATE 

6, 20 : PRINTM$ ; 
240 K$=INKEY$ : IFK$= "" THEN240 
250 GOT0470 
260 K=2 :W$(0)= "8" :W$(1)= "PAIR ": W 
$(3)= " ": LOCATE3 , 18 : PRINTSTRI 
NG$ ( 120 , 32) : LOCATE 10 , 18 : PRINT " A 
FEW MOMENTS PLEASE " ; : LOCATE15 , 14 
270 S$(0)= "1F3 14F8D3 F27028A808D3 
627028A408D3027028A208D2A27028A 1 
08D242702 " :C(0)=2104 
280 S$(1)= "8A088D1E27028A048D182 
7028A028Dl227028A017EA285C680D75 
08DC40450 ": C(1J=2648 
290 S$(2)= "26FA39308850E684D4503 
9861897528E7071BFFFA28D518D288DD 
D33410A51 " :C(2)=3658 
300 S$(3)= "26F88Dl98E7273BFFFA28 
DCD33410A5126F88D09860D8DBE0A522 
604393388 " : ((3)=3484 
310 S$(4)= "151E32C63CD75139C6FED 
76F8D l 2CE40001F328DB88D1A8E7A7BB 
FFFA20F6F " :C(4)=3613 
320 S$(5)= "393410308C208D1135103 
93410308ClE20F43410308C2120EDE68 
02708A680 " :C(5)=2448 
330 S$(6)= "BDA2855A26F839ABCDEFA 
BCDEFABCDEFABCDEFABCDEFABCDEFABC 
DEFABCDEF " :C(6)=5837 
340 FORI=0T06 : FORJ=lT031 :A$=MID$ 
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(S $( I) , 2* J - l , 2) :A= VAL( "&H "+A $) :C 
=C+A : POKEX , A: X=X+1 : NEXT : IFC<>C(I 
)T HENCLS3 : LO CATE8 , 12: PRI NT "TYP I N 
G ER ROR I N LIN E" ;27 0+10* I : EN DE LS 
EC=0 : NEXT 
350 X=X-2 4 : FORI=1T 028 : READA : POKE 
X, A: X=X+1: NEXT 
36 0 GO SUB680 
37 0 K$ =INKEY$ : I FK$ ="" TH EN370 ELSE 
IFK$= "N"THEN4 70 
380 CLS3 :LOC ATE6 ,4 : PRIN T"YOU SHO 
ULD HAVE RE ADY 8 FI LES 

(SCREE N IM AGES) FOR LOADI NG . 
390 LOCATE6 , 6: PRI NT"THE SCREEN I 
MAGES OF ON E PA I R OF F 
IL ES SHOULD CORR ES POND TO 

THE TOP FO URTH PART OF THE 
PRI NTED PAG E. ANOTH 

ER PAIR 
400 LO CATE6 , 10 : PRINT "SHOULD CORR 
ES POND TO THE NEXT FOU 
RT H PART OF THE PA GE, ETC . ": LOCA 
TE8 , 20 : PRI NTM$ ; 
41 0 K$=I NK EY$ : I FK$= ""THEN410 
42 0 CLS3 : LO CATE6 ,4 : PRI NT "TH E LAS 
T 2 CHARAC TERS OF EACH 

FILE NAME MUST IN DICATE WHERE 
TH E SCREE N IMAGE IS TO 

BE PR I NTED . FOR I 
NSTANCE , Ll AND R1 
EN DIN G THE FILE NAME S 
43 0 LO CA TE6, 9: PR IN T"OF A PAIR OF 

FI LES I NDI CATE THE 
LE FT AND RIG HT PORTION S 

OF THE TOP FOURTH OF THE 

ICATE 
PAGE . L2 AND R2 I ND 

THE NEXT FOU 
RT H, ETC . EXCE PT 
440 LOCATE6 , 14 : PRI NT"FOR THE LAS 
T 2 CHARACT ERS, THE 

FILENA MES OF ALL FIL ES 
MU ST BE THE SAM E. " 

450 LOCATE8 , 20 : PRINTM$ ; 
460 K$=I NK EY$ : I FK$= "" THEN460 
47 0 GOSUB640 
480 K$=I NK EY$ : I FK$= "" THEN4 80 
490 IFK$= "3"THENPCLEAR4 : ENDELSEI 
FK$= "2"THEN PC LEAR4 :CLEAR200 , &H7F 
FF : RUN "DH "ELSE I FK$<> "1"TH EN480 
500 WIDTH32 : CLS : PRIN T@130 ," ENTER 

PART OF FIL ENAME COM MON TO AL 
L FILES . (IF YOU HAVE MORE 
THAN l DRI VE, YOU MAY ADO RE 
SS A DRIVE BY APP ENDIN G A COL 
ON FOL LOWE D BY THE DRIVE NUMBE 
R TO THE FILE NAME PART . 
510 IF K= 1THEN CLEAR2 00 ,&H3FFF : K=1 
ELSECLEA R200 ,&H3F FF: K=2 
520 L$(l)= "Ll ": L$(2)= "L2 ": L$(3)= 
"L3 " : L $ ( 4) =" L4 " : M $ ( 1 ) =" M 1" : M $ ( 2) 
="M2" :M$ (3)= "M3" :M$ (4)= "M4": R$(1 
)= "Rl " : R$ (2)= "R2": R$ (3) ="R3" : R$( 



M!gar 
~oft ware 10' A New Version of The Calligrapher is Now Available "CD 

The MS-DOS and OS9 Calligrapher has been greatly enhance d to Version 2.0 
adding over 15 new directives· to support multiple co lumns, macros , page 
numbers, headers and foo ters, interactiv e prompting and more! You may 
U_{lgrade your old OS9 Calligrapher for $12.5 0 ( send in your original disk). 

. ,, 

CALLIGRAPHER 
CoCo Calligrapher - Turn your 
CoCo and dot-matrix printer into 
a calligrapher's quill. Make beau­
tiful mvitations, flyers, certif­
ic ates, labe ls and more. Includes 
three % inch high fonts. Works 
with many rrin ters such as Ep­
son, Gemin i and Radio Shack. 
Over 135 additional fon ts are 
available (see below). Tape/D isk 
(RS-D OS); $24.95. 

Calligrapher- Prints all the same 
fonts as the CoCo Calligrapher. 
It reads a standard text file which 
contains text and formatting 
codes. You may specify the font 
to use 1 change fonts at any time, 
centermg, left, right or full justi­
fy, lin e fill, margin

1 
line width, 

pa~e size, paa-e breaK and inden­
tatwn . Includes the same 3 fonts 
with additional fonts available 
be low . NEW! Now available for 
MS-DOS. Disk only; Specify OS9 
or MS-DOS; $24.95. 

Calligrapher Fonts - Requires 
Calligrapher above. Each set on 
tape or disk with 8 to 10 fonts; 
Specify RS-DOS, OS9 or MS-DOS 
format; $14.95 each: 
Set #1 Reduced and reversed originals; 
Set #2 Old Style and Broadway; 
Set #3 Antique and Bu sin ess ; 
Set #4 Wild West and Checke rs; 
Set #5 Stars, He brew and Victorian; 
Set #6 Block and Computer; 
Set #7 Small: Roman , Itali cs, Cubes , etc; 
Set #8 Nove lty fonts; 
Set #'J Gallant and Spartan; 
Set#10 Seve ral Roman fonts; 
Set #11 Gothic and Script; 
Set #12 More Roman and Italic; 
Set #13 Several Courier fonts; 
Set #H Modern and Scree n; 
Set #15 Tektron and Prestige. 

Economy Font Packages avail­
ab le on disk only, with 25 to 30 
fonts; Specify RS-DOS, OS9 or 
MS-DOS format; 29.95 for any 
one or save by buying two or 
more at $19.95 each: 
Pkg #1- Above font sets 1, 2 and 3; 
Pkg #2- Above font sets 4, 5 and 6; 
Pkg#3- Above font sets 7, 8 and 9; 
Pkg # •J- Above font sets 10, 11 a nd 12; 
Pkg #5- Above font sets 13, 14 and 15. 

Calligrapher Comoo Package - Includes the Calligrapher 
and any two Economy Font Packages (your choice ) for 
only $59.95. Soecifv RS-DOS OS9 or MS-DOS. 

iwmfk 'B+~ ff~~ 
The CoCo Calligrapher! 

The Font Massager - This 
089/MS-DOS utility program al­
lows you to do many things to 
Calligrapher font files. You may 
create new fonts, modify existing 
fonts , invert fonts, compress 
fonts, double the h eight and/or 
width, halve the height and/or 
width and convert between RS­
DOS and OS9/MS-DOS form ats. 
( Note: OS9 and MS-DOS font fi les 
are identical and need no conver­
sion Simply copy or upload the file s 
from one OS to the other.) Spec ify 
OS9 or MS-DOS; $19.95. 

INFORMATION MGT. 
TIMS Combo Package - A ll 
three of the followmg pro­
grams: TIMS , TIMS Mail and 
TIMS Utility on on e disk -
$34.95. 

TIMS (The Information Man­
agement System) - Tape or disk, 
fast and s imple genera data base 
program. Create files of records 
that can be quickly sorted, 
searched, deleted and updated. 
Powerful printer formatting. Up 
to 8 u.ser fields, sort on up to 3 
fields. Tape / Disk; $19.95. 

TIMS Mail - Tape or Disk based 
mailing list program. Files are 
compatible w1th TIMS. Fast and 
simple to use . Supports labels 1, 
2 or 3 across, 2 1h to '1 inch es 
wide. Tape / Disk; $19.95. 

TIMS Utility - Utility companion 
for TIMS and TIMS Mail for 
multi-term search (AND and OR 
lo gic), global change and delete, 
~_p lit large . files and more ! 
l'ape / DisR; $14.95. 

EDUCATIONAL 
Trig Attack - Ages 9 and up. An 
educational arcade game where 
players learn important math 
concepts as th ey play. Sound 
effects, colorful graphics. Excel­
lent manual in cludes an introduc­
tion to trigonometry. Tape / Disk; 
$19.95. 

The Educational Combo- The 
Combo in clud es these educa­
tional (and entertaining) games: 
Silly Syntax ( ages 5 and up) 
story creation game & 2 stories 
Galactic Hangman (ages 7 and 
up) animated graphics, with a 
706 word vocabulary 
The Presidents of the USA 
( ages 10 and up) a pres idential 
trivia game 
The Great USA ( ages 9 and 
l!Jl) a trivia game ot the s tates 
~'rig Attack ( ages 9 and up) 
Zap those Trigs 

All five programs on one disk; 
$49.95-(save $50!). 

SPECIAL INTEREST 
Rental Property Income a.nd Ex­
pense Management Package -
Maintain rental property incom e 
and expense records and print re­
ports. 28 expense categones. This 
program may be tax deduct~·ble. 
Disk on ly; $29.95. 

CoCo Knitter - Easy to use pro­
gram to display or print instruc­
tions to knit a sweater: Cardigan 
or Pullover; Round or V-neck; 
Raglan or Set- in Sleeve· 3 
we1ghts of yarn; 8 sizes from 
baby to man. Tape/Disk; $19.95 . 

For a complete catalog of Sugar Software products and fonts, send a stamp and a label. 

*TRS-80 is a trademark of Tandy Corp . 

SUGAR SOFfW ARE 
P.O. Box 7446 

Hollywood, Florida 33081 
(305) 981-1241 

All p~oaramB run on t.h.e CoCo 1, 2 and 3, 32]( 
Extend1.:d Basic, urUeB8 otherw ise noted. Add 
$!.50 pe r tape or disk for shJ.ppin g and han­
dling. F'lorida re sid e nts ad d 6% sales tax. COD 
o rd e rs add $&. Deale r inquirie s in vited . O rd ers 
ge nerally s hipp ed in 24-48 hours . No re fund s 
o r exchanges without prior autho riz at ion. 



4)= "R4 " 
530 PRINT@326, "»> " ; : LINEINPUT 
F$ 
540 A= I NSTR( 1, F$ ,": " ):I FA>0THEND 
$=RIGHT$(F$,LEN(F$) -A+1) : F$=LEFT 
$(F$ ,A-1)ELSED$= "" 
550 IFK=2THENFORI=1T04 : POKE&HFFA 
2,&H70 : LOADM F$+L$(I)+ "/HR1 "+D$ : 
POKE&HFFA2, &H71 : LOADM F$+L$ (I)+ " 
/H R2 "+D$:POKE&HFFA2,&H72 : LOADM F 
$+R$(I)+ "/HR1 "+D$ : POKE&HFFA2 , &H7 
3: LOADM F$+R$(I)+ "/HR2 "+D$ : POKE& 
HFFA2 , &H7A : EXEC&H1284 : NEXT : GOT06 
30 
560 FORI=1T02 : POKE&HFFA2,&H70 : LO 
ADM F$+L$(I)+ "/HR1 "+D$ : POKE&HFFA 
2,&H71 : LOADM F$+L$(I)+ "/HR2 "+D$ : 
POKE&HFFA2,&H72 : LOADM F$+M$(I)+ " 
/ HR1 "+D$ : POKE&HFFA2,&H73 : LOADM F 
$+M$ CI)+ "/HR2 "+D$ 
570 POKE&HFFA2 , &H7A : LOADM F$+R$( 
I)+ "/H R1 "+D$ : LOADM F$+R$(I )+ "/HR 
2"+D$ ,8192 : EXEC&H1298 : NEXT 
580 O$=D$ : I FO$= " "TH ENO$= " 0" ELSEO 
$=RIGHT$(D$ , 1) 
590 CLS : PRINT@194, "INSERT DISK W 
ITH SECOND SET OF SCREEN FIL 
ES IN DRIVE " ;0$:PRINT@258, "AND 
PRESS SPACE. " 
600 K$=INKEY$ : IFK$0 " "THEN600 
610 FORI=3T04 : POKE&HFFA2,&H70 : LO 
ADM F$+L$ (I)+ " / HR1 "+D$ : POKE&HFFA 
2, &H71 : LOADM F$+L$ (I)+ " / HR2 "+D$ : 
POKE&HFFA2 , &H72 : LOADM F$+M$(I)+ " 
/HR1 "+D$ : POKE&HFFA2,&H73 : LO AD M F 
$+M$( I)+ " /HR2 "+D$ 
620 POKE&HFFA2,&H7A : LOADM F$+R$( 
I)+ " / HR1 "+D$ : LOADM F$+R$ ( I )+ " / HR 
2"+D$ ,8192 : EXEC&H1298 : NEXT 
630 CLEAR200,&H7FFF : GOT0470 
640 WIDTH40 : CLS 3 : LOCATE10,10:PRI 
NT "1 LOAD FOR DUMP ": LOCATE10 , 11 : 
PRINT "2 RETURN TO DH " : LOCATE10 , 1 
2: PRINT "3 EXIT PROGRAM ": RETURN 

Listing 3: HALTER 

18 ON ERR GOT07000 
25 GOSUB820 : POKE&HFFA 2, &H 70 :SAVE 
M"OUT1 " ,&H4000 ,&H5FFF,&HAC73 : POK 
E&HFFA2,&H7l : SAVEM "OUT2 " ,&H4000, 
&H5BFF , &HAC 73 : POKE&HFFA2,&H7A : RE 
NAME "OUTl/BIN "TOF$+ " /HR1 ": RENAME 
"OUT2/BIN "TOF$+ " /HR2 ": DRIVE0 : RET 
URN 
30 GOSUB820 : RENAMEF$+ "/HR1 "TO "IN 
1/BIN ": RENAMEF$+ " /HR2 "TO " IN2/B IN 
": POKE&HFFA2,&H70 : LOADM "IN1 ": POK 
E&H FFA2 , &H71 : LOADM " I N2": POKE&H FF 
A2,&H7A 
35 RENAME "INl/BIN "TOF$+ "/ HRl " :RE 
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650 DATA 2 , 27 ,49 ,0 ,0,0 ,0,0 
660 DA TA 5 , 27 ,42 , 1 ,1 92 , 3 , 0 ,0,0,0 
670 DATA 2 , 27 ,50, 0, 0 ,0 ,0 ,0 
680 CLS3 : LOCATE3 ,8 : PRINT "DO YOU 
NEED TO RE VI EW FI LE AND 

FIL EN AM E REQUI RE MENTS FO R EXECU 
TING THIS SCREEN DUMP? (Y/ 
N) "; : RET URN 
690 CLS3 : LOC ATE6 , 5:P RIN T"YOU SHO 
ULD HAVE READ Y "; W$(0) : LOCATE6 , 6 
: PR IN T"FILE S (SC RE EN IMAGES) FOR 

LOADIN G. THE IMA 
GES OF ONE "; W$(1) ; " 

OF FI LES SHO ULD CORRES PON D 
TO THE TOP " ;W $(2) ;" OF THE 

PRINTO UT. ", 
700 LOCATE6 , 10 :PR I NT"ANOTH ER ";W 
$(1) ; " SHO UL D COR RES PON D 

TO THE NEXT "; W$(2); " OF THE P 
RIN TOUT, ETC .": LOCATE8 , 20 
: PRINT M$;: RETURN 
710 CLS3 : LOCATE4 , 6: PRINT "THE LAS 
T 2 CHARAC TERS OF EACH 

FI LENAM E MU ST I ND ICATE WH ERE 
THE SCREEN IMAGE IS TO 

BE PRI NTED . FOR E 
XA MPLE, Ll ";W $(3) ;" AN 
D R1 ENDIN G THE FI LENA MES ": RETUR 
N 
720 DATA 2, 27 , 49 ,0, 0 ,0 ,0 ,0 
730 DA TA 5 , 27 ,4 2,3 , 128 , 7 ,0,0 ,0,0 
740 DATA 2,27,50 ,0 ,0,0,0,0 
750 DATA 5 , 27 , 42 , 1 , 192 , 3 , 0 , 0 ,0,0 
760 CLS3 :LOCATE13 ,8 : PRI NT"GRAPHI 
CS MO DE": LOCATE10 , ll : PRI NT"1: 96 
0 DOTS PER LIN E": LO CATE 10 ,13 : PRI 
NT"2: 1920 DOTS PER LINE " 
770 K$=I NKEY$ : IFK$ ="" THE N770ELS E 
I FK$="2"THE NR ETU RNELSEIFK$<> "1"T 
HENSOU ND 60,10: GOT0 770 
780 X=X-18 :FORI=0T09 : READA : POKEX 
+I, A:N EXT : POK E&H1290 , &H29 : POKE&H 
129 4, &H28 :R ETU RN 

NAME " I N2/B I N"TOF$+ "/HR2 " : DRIVE0 : 
RETU RN 
170 IF K=21T HENHPUT ( U, T)-( W-1,T+ . 
5*D) , 4 : H PU T ( U, T +. 5*D)- ( W -1, T +D) , 
4 : L= U: GOT065 
17 1 I FK=95 THE NI=2* H+2 :HP UT(L , T) ­
( L+ 1, T+D), 1: IFL>W* . 5T HENHGETCU , T 
) - ( W- I -1 , T +. 5 * D+ . 5 ) , 6 : H PUT ( U+ I , T 
) - ( W -1 , T +. 5*D+ . 5) , 6: HGET ( U, T + . 5* 
D+ 1 . 5 ) - ( W- I -1 , T +D) , 6 : H PUT ( U+ I , T + 
. 5*D+1. 5)-( W-1 ,T+D) , 6:GOT0175 
172 IF K=95 THE NHG ET(U +I, T) - (W-1 , T 
+. 5*D+ . 5),6 :H PU T(U ,T) - (W-1-I , T+ . 
5 * D+ . 5 ) , 6 : H GET ( U+ I , T +. 5 * D+ 1 . 5 ) - ( 
W-1 ,T+D) , 6 : HPU T(U, T+ . 5* D+1 . 5) - (W 
- 1 - I , T +D) , 6 
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Window Master V2.2 

The hottest new program available for the 
Color Computer III! Now you can have 
Windows, Icons, Buttons, Pull-Down Menus, Edit 
Fields and Mouse Functions built into your Basic 
or Machine Language Programs easily and 
quickly, without the need for OS9. 

It supports up to 31 Windows on the display, 
multiple fonts in 54 possible sizes and styles, 
Enhanced Basic Editing and much more. It adds 
over 50 Commands and Functions to Basic to 
fully support the Point & Click Window System. 
In fact it has so many features it would take 
several pages to to describe them all. 

It is completely compatible with existing Basic 
programs and takes absolutely no memory 
away from Basic. It contains a built in Ram Disk 
wh ich is completely transparent to Basic (512k 
vers ion) for enhanced operation. 

It requires I Disk Drive, R.S. Hi-Res Interface & 
Joystick or Mouse. Includes both the 128k & 
512k versions for only $69.95 

Window- Ware 
Window Writer- A Point & Click Word 
Processor, features both Mouse & Keyboard 
type edi ting, proportional printer support, 

powerful formatting capability, works with any 
printer. On screen Italic, bold etc. WYSIWYG 
Requires Window Master & 5!2k- $59.95 
Window Writer/W - for non Window Master 
users includes all features as described above. 
Requires 5!2K & Disk $79.95 
Window Busic Compiler -A Basic Compiler 
similar to CBASIC only it compi les all the 
Window Basic statements to create super fast 

M.L. programs & Desk Accessory programs for 

Window Master $99.00 
Window EDTIASM- A full featured 

Editor/Assembler and Debugger for the Window 

Master System $49.95 
Font/leon Editors- A utility disk with the Font 
& Icon Editors so you can edit or create your 
own, includes Basic & M.L. versions $19.95 
Advanced Programmers Gujde- A Guide for 
Basic & M.L. Programmers on interfacing to 
Window Masters complete system including 
System Calls, Memory Map, Interrupt handling 
& Extended Memory access. $24.95 
The Memorv Game- A Concentration like game, 
lots of fun for everyone. $19.95 

512K RAM UPGRADE 
Give your COCO 3 all the power it deserves with 
this easy to install (no soldering/plug in) 100% 
Tandy compatible 512K memory upgrade. 
Completely assembled and tested. Includes 
Ramdisk & Memory Test software described 
belo w. $159.95, 512K +Window Master $199 

512K RAMDISK & TESTER 
RAMDISK is an ALL Machine Language 

program that will give you 2 ULTRA High Speed 
Ram Disks in you CoCo-3. Plus it allows your 
CoCo-3 to run at double speed all the time even 
for disk access!!! It will not disappear when you 
press reset like some other ramdisk programs. 
The MEMORY tester is a fast ML program to test 
the 512K ram. It performs several bit tests as 
well as an address test. 

Requires 512K & Disk $19.95 

CBASIC Editor/Compiler 
The ULTIMATE Color 

Computer BASIC COMPILER! !! 
If you want to write fast efficient machine 

language programs and you don't want to spend 
the next few years trying to learn how to write 
them in Assembly language or with a cheap 
compiler, then CBASIC is the answer!!! 

CBASIC is tl1e only fully integrated Basic 
Compiler and Program Editing System avai lab le 
for the Color Computer. It will allow you to take 
full advantage of all the capabilities available in 
your CoCo without having to spend years 
trying to learn assembly language 
programming. CBASIC allows you to create, edit 
and convert. programs from a lauguage you are 
already tamilia:r with Enhanced Disk Color Basic, 
into fast efficient machine language programs 
easily and quickly. 

CBASIC supports all the enhanced hardware 
available in tllC CoCo 2 & 3, including Hi-Res 
Graphics, & Screen displays, Extended Memory 
and Interrupts. We even added advanced 
commands not available in Basic to give you a 
leve l of contro l only avai lable to very advanced 
Machine Language Programmers. Plus we made 
it exceptionally easy to usc, not like some other 
compilers. CBASIC is the friendliest and easiest 
compiler available for the Color Computer. 

CBASIC is a powerful tool for the Beginner as 
well as the Advanced Basic or Machine Language 
programmer. CBAS!C features well over 150 
Compiled Basic Commands and Functions that 
fully support Disk Sequential and Direct access 
files, Tape, Printer and Screen l/0. It supports 
ALL the High and Low Resolution Graphics, 
Sound, Play and String Operations available in 
Enhanced Color Basic, including Graphics H/GET, 
!-!/Put, I-1/Play and I-I/DRAW, all with 99.9% 
syntax compatibility. 

CBASIC makes full use of the powerful and 
flexible GIMI chip in tl1e Color Computer 3. It 
will fully utilize the 128K of RAM available and 
install 2 Ultra Fast Ramdisks if 512K is available, 
for program Creation, Editing and Compilation. 
You can easily access all 512K of memory in a 
Compiled program thru severa l ex tended 
memory conunands that can access it in 32K or 
8K blocks and single or double bytes. 

CBASIC has its own completely integrated 
Basic Program Editor which allows you to load, 
edit or create programs for the compiler. It is a 
full featured edi tor designed specifically for 
writing Basic programs. It has block move and 
copy, program renumbering, automatic line 
number generation, screen ed iting, printer 
control and much more. 

Coco 1,2 or 3 Disk $149.00 

To order products by mail, send check or 
money order for the amount of purchase, plus 

$3.00 for shipping & handling to the address 
below. 

To order by VISA, MASTERCARD or COD call us 
at (702) 452-0632 

(Monday thru Saturday, 8am to 5pm PST). 

CER-COMP Ltd. 
5566 Ricochet Avenue 

Las Vegas, Nevada 89110 
702-452-0632 

DataPack III Plus V 1.1 
SUPER SMART TERMINAL PROGRAM 

AU1'0PJL01'and AU1'0-LOG Command Processon; 
X-MODEM DIRECT DISK FILE TRANSFER 

YT-100 & YT-52 TERMINAL EMULATION 
No lost data even at 2400 !laud on the Serial port. 
8 Selectable Display Formats, 32/40/64/80 columns 
ASCII & BINARY disk file transfer via XMODEM. 
Directly record receive data (Data Logging). 
VT-100 emulation for VAX, UNIX and other systems. 
VT-100/52 cursor keys ,position., PF & Alt. Kbd. keys . 
Programmable Word Length, Parity, Stop Bits 
Complete Full and Half Duplex operation, 
Send full 128 character set from Keyboard 
Complete Editor, Insert, Delete, Change or Add. 
9 Variable length, Programmable Macro Key buffers. 
Programmable Printer rates from 110 to 9600 Baud. 

Send Files from the lluffer, Macro Keys or Disk. 
Display or Print the contents of the 50k lluffer. 
Freeze Display & Review information On line. 
lluilt in Command Menu (Help) Display. 
lluilt in 2 Drive RAMDISK for 5!2K RAM. 

Supports: R. S. Modem-Pak & De luxe RS-232 Pak. 

Coco 1, 2 or 3 Disk • $59.95 

"The SOURCE" 
DISASSEMBLER & SOURCE 

CODE GENERATOR 
The SOURCE will allow you to easily & quickly 

Disassemble Color Computer machine lang uage 
programs Directly from Disk and generate 
beautiful, Assembler Source code. 
• Automatic label generation. 
• Allows specifying FCB, FOB and FCC areas. 

Disassemble programs Directly from disk. 
• Automatically locates address . 

Output listings to the Printer, Screen or both. 
Generates Assembler source directly to disk. 
Built in Hex/Ascii dump/display. 

• 8 Selectable Display formats 32/40/64/80 . 
Selectable Foreground & Background co lors. 

• Built in Disk Directory an Kill file commands. 
Menu display with single key commands. 
Written in Ultra Fast Machine Language. 

Coco 1, 2 or 3 Disk $49.95 

EDTIASM III 
DISK EDITOR ASSEMBLER 

EDT/ASM III is a Disk based co-resident Text 
Editor & Assembler. It is designed to take 
advantage of the new features available in the 
CoCo-3 with either 128K or 512K of memory . 
It has 8 display formats from 32/40/64/80 
columns. There is also a free standing ML Debug 
Monitor. 

EDT/ASM III has the most powerful, easy to use 
Text Editor available in a~y Editor/Assembler 
package for the Color Computer. 

• Local and Global string search and/or replace. 
• Full Screen line editing . 
• Easy to use Single key editing commands. 
• Load & Save standard ASCII formatted files. 
• Block Move & Copy, Insert, Delete, Overtype. 
• Create and Edit files larger than memory. 
The Assembler features include: 

• Supports Conditional IF/THEN/ELSE assembly. 
• Supports Disk Library file up to 9 levels deep. 
• Supports standard Motorola directives. 
• Allows multiple values in FCB & FOB directives 

Allows assembly from the Buffer, Disk or both. 

Coco 1, 2 or 3 Disk $59.95 



275 IFK$= "0" OR K$= "o"THENCLS : LO 
CATE8 ,9:PR I NT "1: SAVE SCREEN ON 
DISK ": LOCATE8,10 : PRINT"2 : DIR ": L 
OCATE8,11 : PRINT "3: HI C SCREEN D 
UMP " : GOT0725 
370 INPUT/11 ,D, S: CLOSE/11 :I FD >7 AN 
D D<11 THEND=11E LSEIFD >11 AND D<1 
5TH END=15ELSEIFD>15T HEND=23 
720 END 
725 K$=INKEY$ : IFK$= ""THEN72 5E LSE 
IFK$= "1"THENGOSUB25 :GOT0230ELSEI 
FK$= "2"THENCLS : DIR : PRINT " P 

Listing 4: HAL TE RD 

18 ON ERR GOT07000 
25 GOSUB820 : POKE&HFFA2 , &H70 :SAVE 
M"OUTl " ,&H 4000,&H5FFF,&HAC7 3: POK 
E&HFFA2 ,&H 71 : SAVEM "OUT2 '' ,&H 4000 , 
&H5BFF,&HAC73 : POKE&HFFA2,&H7A : RE 
NAME "OUTl / BIN "TOF$+ " /HR1 " : RENAME 
"OUT2/BIN "TOF$+ " /HR2 " : DRIVE0 : RET 
URN 
30 GOSUB820 : RENAMEF$+ "/ HR1 "TO "IN 
1/BIN " : RENAMEF$+ " /HR2 "TO " IN2/BIN 
" : POKE&HFFA2 , &H70 : LOADM " I N1 " : POK 
E&HFFA2 ,&H71 : LOADM " IN2 " : POKE&HFF 
A2 , &H7A 
35 RENAME "IN1/BI N"TOF$+ "/HR1 " : RE 
NAME " IN2/BIN "TOF$+ " /HR2 ": DRIVE0 : 
RETURN 
170 IFK=21THE NHPUT(U ,T)-( W- l,T+ . 
5 *D ) , 4 : H PUT ( U, T+ . 5 *D) - ( W- 1 , T +D) , 
4 : L=U :GOT065 
171 I FK=95T HENI =2*H+2 :HPU TCL ,T )­
( L + 1 , T+D) , 1 : IF L> W* . 5TH EN H GET ( U, T 
) - ( W- I -1 , T+ . 5 * D+ . 5) , 6 : H PUT ( U+ I , T 
)-(W -1 ,T+ . 5*D+ . 5) , 6 :HGET(U,T+ . 5* 
D+ l . 5 ) - ( W - I -1 , T + D ) , 6 : H PUT ( U + I , T+ 
. 5*D+1. 5) - (W -1,T+D) , 6 : GOT01 75 
172 IFK=95THE NHG ET(U+I ,T)-(W -1,T 
+. 5 * D+ . 5) , 6 : H PUT ( U , T) - C W- 1 - I , T +. 

Listing 5: HAL TE RE 

18 ON ERR GOT07000 
25 GOSUB820 : PO KE&HFFA2 ,&H70:SAVE 
M"OUT1 " ,&H4000,&H 5FFF,&HAC73 : POK 
E&HFFA2 ,&H7l : SAVEM "OUT2 " , &1-14000 , 
&H5BFF,&HAC73 : POKE&HFFA2 , &H 7A: RE 
NAME "OUTl/BIN "TOF$+ " /HR1 " : RENAME 
"OUT 2 I BIN " TO F $+ "I H R2 " : DR IV EO : RET 
URN 
30 GOSUB820 : RENAMEF$+ "/HR1 "TO "IN 
1/BIN ": RENAMEF$+ " / HR 2"TO " IN2/BIN 
": POKE&HFFA2 , &H70 : LOADM " I N1 ": POK 
E&H FFA2 , &H71 : LOADM " I N2 " : POKE&H FF 
A2,&H7A 
35 RENAME "IN1/BIN "TOF$+ "/HR1 " : RE 
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RESS SPACE TO CONTINUE "ELSEIFK$= 
"3"THE NDRI VE0 : RUN "DRIVERHT "ELSES 
OUND60 , 3 :GOT0230 
726 K$=INKEY$ : I FK$= " "THEN726ELSE 
230 
820 GOSUB485 :CLS:LOCATE12,8 : PRIN 
T" FILENAME : " ;: LINEINPUTF$:Z$=RI 
GHT$(F$ , 2) : I FASC(Z$)=58THENDR I VE 
VALCRIGHT$(Z$,1)) : F$ =LEFT$ (F$ , LE 
NCF$)-2) :R ET URN ELSERETURN 
7000 IFERLIN=2330THEN2340 
7001 IFERLI N=50T HE N60 

5*D+ . 5), 6 : HGET ( U+ I, T +. 5*D+ 1. 5) - ( 
W-1,T+D) , 6: HPUTCU,T+ . 5*D+1 . 5)-C W 
-1 - I , T +D) , 6 
275 IF K$ ="0" OR K$= "o"THENCLS : LO 
CATE8 , 9 : PRINT "1: SCREEN DUMP " : LO 
CATE8 ,1 0 :P RINT "2: SAVE SCREEN ON 

DI SK " : LOCATE8 , ll :P RI NT" 3 : DIR " : 
LO CATE8,12 : PRINT"4: HI C SCREEN 
DUMP " :GO T0725 
370 INPUT/1 1,D, S:CLOSE#1 : IFD >7 AN 
D D<11THEND=11ELSEIFD>11 AND D<1 
5T HEND=15E LSEIFD>15THEND=23 
720 END 
725 K$=INKEY$ : IFK$= ""THEN725ELSE 
IFK$= "1"THENCLS : EXEC&H1249 : GOT02 
30ELSEIFK$= "2"THENGO SUB25 :GOT023 
0ELSEIFK$= "3"THENCLS:DIR : PRINT " 

PRESS SPACE TO CONTINUE "ELS 
EIFK $="4"THENDRI VE0 : RUN "DRIVERHT 
"ELSESOUND60 , 3:GOT0230 
726 K$=INKEY$ : IFK$= "" THEN 726ELSE 
230 
820 GOSUB485 :CLS : LOCATE12 ,8: PRIN 
T"FILENAME : " ;: LINEINPUTF$ : Z$=RI 
GHT$(F$ , 2):IFASCCZ$) =58THENDRIVE 
VALCRIGHT$(Z$,1)) : F$=LEFT$(F$ , LE 
NCF$)-2) : RETURNELSERETURN 
7000 IFERLIN=2 33 0THEN2340 
7001 IFERL IN =50T HEN60 

NAME" IN2/BIN "TOF$+ " /HR2 " : DRIVEO : 
RETURN 
170 IFK=21T HENHPUT CU,T)-( W-1 ,T+. 
5*D),4 : HPUTCU,T+ . 5*0)-( W-1 , T+D) , 
4 :L=U : GOT065 
171 IFK=95 TH ENI=2* H+2 :H PUT(L ,T) ­
( L+l , T+D) , 1: IFL>W* . 5THENHGETCU, T 
) - C W- I - 1 , T +. 5 * D+ . 5) , 6: H PU T ( U+ I , T 
) - (W-1,T+ . 5*D+ . 5),6 : HG ETCU,T+ . 5* 
D+ 1 . 5)- C W-I- 1, T +D) , 6 : H PU T ( U+ I , T + 
. 5*D+1 . 5) - (W -1, T+D) , 6: GOT0175 
172 IF K=95 THE NHGET CU+I ,T> - CW-1 , T 
+ . 5 * D+ . 5 ) , 6 : H PU T ( U , T) - ( W -1 - I , T + . 
5 * D+ . 5) , 6: H GET ( U+ I , T +. 5 * D+ 1 . 5) - ( 
W-1,T+D) , 6: HP UTC U, T+ . 5*D+1 . 5)-(W 
- 1 - I , T +D) , 6 



275 IFK$="0" OR K$ ="o"THENCLS: LO 
CATE8,9:PRINT"1: SAVE SC REEN ON 
DISK":LOCATE8,10:PRINT"2: DIR":L 
OCATE8,11:PRINT"3: HI C SC REEN D 
UMP":GOT0 725 
370 INPUT#1,D ,S :CLO SE#1 : D=S F*D:S 
=SF*S: M(0 )=SF*(D(C D)+2)-2: IFD >7 
AND D<11THEND=11EL SE IFD >11 AND D 
<15THEND=15EL SE IFD >15THEND= 23 
720 END 
725 K$= INKEY$:IFK$ =""THEN 725E LSE 
IFK$ ="1"THEN GOSUB25:GOT0230ELSEI 
FK$="2"THENCL S: DIR:PRINT" P 

Listing 6: HA L TERDE 

18 ON ERR GOT07000 
25 GOSUB820 :PO KE&HFFA2,& H70:SA VE 
M"OUT1",&H4000,&H5FFF, &HA C73 :POK 
E& HFF A2,&H7 1: SAVE M" OUT 2" ,&H4000, 
&H5BFF,&HAC73:POKE&HFFA2,&H7A:RE 
NAME"OUT1/BIN"TOF$+"/HR1 ": RENAME 
"OUT 2/B IN"TOF$+"/HR2" : DRIVE0:RET 
URN 
30 GOSUB820:RENAMEF$+ "/ HR1"TO"IN 
1/BI N" :R ENAMEF$+"/HR 2"TO"IN 2/B IN 
":POKE&HF FA2,& H70: LOADM"IN1":POK 
E&HFFA 2,& H71:LOADM"IN2":POKE& HFF 
A2,& H7A 
35 RENAME"IN1/BIN"TOF$+"/HR1" : RE 
NAM E"IN 2/B IN"TOF$+" / HR 2":DRIVE0 : 
RETURN 
170 IFK=21THENHPUT(U,T) -( W-1,T+ . 
5* D),4: HPUT(U,T+.5*D)-(W -1,T+D) , 
4 : L=U:GOT065 
171 IFK=9 5THENI =2* H+2:HPUT(L ,T ) ­
(L+1,T+D),1:IFL>W*.5T HENH GET(U,T 
) - ( W - I -1 , T + . 5 * D+. 5 ) , 6 : H PUT ( U +I , T 
) - ( W-1 , T +. 5 * D+. 5) , 6 : H GET ( U , T +. 5 * 
D+ 1 . 5) - ( W- I -1 , T +D) , 6 : H PUT ( U+ I , T + 
.5*D+1.5) - (W-1,T+D),6:GOT0175 
17 2 IFK=95 THENHGET(U+I ,T) -( W-1,T 
+. 5 * D+ . 5 ) , 6 : H PUT ( U . T) - ( W-1 - I . T+ . 
5 *D+. 5) , 6: H GET ( U+ I , T +. 5 * D+ 1 . 5) - ( 
W-1,T+D),6: HPUT(U,T+.5* D+1 . 5)-( W 
-1- I ,T+D) ,6 
275 IFK$="0" OR K$="o"THENCL S: LO 
CATE8,9:PRINT "1: SCREEN DUMP" : LO 
CA TE 8,10:PR INT"2 : SAVE SCRE EN ON 

DI SK":LO CA TE8, 11:PRINT" 3: DIR": 
LOCATE 8. 12: PRINT"4 : HI C SC REEN 
DUMP":GOT 0725 
370 INPUT#1 , D,S:CLOSE#1:D=S F*D:S 
=S F*S :M (0)=SF*( D(C D)+2) -2: IFD >7 
AND D<11THEND=11ELSEIFD>11 AND D 
<15THEND=1 5EL SEIFD >l5THEND=23 
720 END 
725 K$=INKEY$:IFK$= ""TH EN725ELSE 
IFK$= "l"THEN CLS:EXEC& Hl 249 : GO T02 
30 ELSEIFK$=" 2"THENGOSUB 25 :GOT0 23 
0ELSEIFK$= "3"THEN CLS:DIR:PRINT" 

RESS SPACE TO CONTINUE"ELSEIFK$= 
"3"THENDRIVE0 : RUN"DRIVERHT"EL SES 
OUND60 ,3 :GOT0 230 
726 K$=INKEY$:IFK$=""THEN7 26E LSE 
230 
820 GOSUB485:CLS:LOCATE12,8:PRIN 
T"FILENAME: "; : LINEINPU TF$:Z$=RI 
GHT$(F$, 2) :IFASC(Z$) =58THENDRIVE 
VAL(RIGHT$(Z$,1)) :F $=LEFT$(F$,LE 
N(F$)- 2): RETURNEL SERETURN 
7000 IFERLIN= 2330 THEN2 340 
700 1 IFERLIN= 50 THEN60 

PRE SS SPACE TO CO NTINUE"ELS 
EIFK$="4"T HENDRIVE0 :RUN"DRIVE RHT 
"ELSESOUND60, 3: GOT0 23 0 
726 K$=INKEY$:IFK$=""THEN726ELSE 
230 
820 GOSUB 485 :CLS:LOC ATE12, 8: PRIN 
T"FILENAME: " ;:LINEINPUTF$:Z$=RI 
GHT $(F$,2):IFASC(Z$)=58THENDRIVE 
VAL(RIGHT$(Z$,1)):F$=LEFT$ ( F$,LE 
N( F$ )-2): RETURNEL SERETURN 
7000 IFERLIN=2330THEN2 340 
7001 IFERLIN= 50 THEN60 

"Simply Better" Word Processor 
'RUN 21NTERACTING WORD PROCESSORS SIMULTANEOUSLY ' 

PERFORM MAIL-MERGES • CREATE INDEXES ' CREATE TABLE OF 
CONTENTS ' PRINT-FILL FORMS' DISPLAYS FONTS IN SELECTED 

COLORS ' DISPLAYS UNDERLINING ' PRINT SPOOLING ' AUTO SAVES 
FILES • SERIAUPARALLEL OUTPUT ' PRINT/SAVE BLOCKS OF TEXT ~ 
HEARING IMPAIRED MODE • UP TO 480K OF TEXT STORAGE 'SORT 

SECTIONS OF TEXT ' MANY MORE FEATURES' 

" ... An excellent choice at an 
~ unbelievable price." 
rr.~>-;':.~~"" - Rainbow Magazine 

c.t.: st.,.." 

~e~ Simply Better Version 2.0 . .. $34.95 

SEE REVIEW AND ARTICLE IN 
APRIL '89 RAINBOW, SEE WHY .. . 

When It Comes To Word Processing, 

we're ... II Simply Better" 
Call for a Free Brochure 

~All Orders, Call ... 1-800-248-8420 \J .. I 
[~0 For Color Computer 3 only. Please add $3 S/H _;r.g. 

Simply Better Software 
P.O. Box 20726 

Portland, OR 97220 
In Australia (07) 3419061 

TECHNICAL ASSISTANCE 
9AM-5PM 

(503) 254-7225 
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A program for timed drills in both 
multiplication and division 

Time Test 
By Mary C. Crooks 

both (review test) . ime Test is a new approach to 
computer-aided drill on multip li­
cation and division tables: It is 

the way I give my third -grade son two­
minute timed tests on the multiplication 
or division table he is trying to master. 
It duplicates the handwritten test strip 
that his teacher gives him in school. 
After setting a timer for two minutes, I 
give him the strip and a pencil. This test­
taking practice, closely approximating 
the actual test, gives him more confi­
dence than just working on the comput­
er using a drill program. 

All you need is a 16 K Extended Color 
BASIC disk or cassette system and print-

er. In lines 660 th ro ugh 670 I use an 
Epson MX-80 to print out the test 
strips, utilizing its TAB command to 

The program is short and can be 
further shortened by removing the REM 
statements (lines I 0 through 29), which 
contain credits and explanation. This 
saves 548 bytes of memory. As those 
REMs state, Time Test creates and sends 
to the printer randomly generated 
problems testing on the multiplication 
or division tables or on a mixture of 

Mary Crooks, a busy housewife and 
mother of two, has been programming 
for about a year and helped to organize 
and run the computer center at her sons 
elementary school. She holds a degree 
in art and enjoys all things creative. 
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Line 
30 through I 00 

II 0 through 300 

340 through 350 

390 

400 through 430 

470 

480 through 510 

550 through 570 

610 through 680 

690 through 750 

Function 
Reserve memory, dimension array, show title screen 

Get keyboard input on chose of test type (Variables X, 
A, Y) 

Determine type of problem if review (Variable Y) 

Specifies multip lication table to test if review (Variable 
AA) 

Create multiplication problem (Array E$) 

Specifies division table to test if review (Variable AA) 

Create multiplication problem (Array E$) 

Loop counts problems created 

Print out problems created (Array E$) 

Get keyboard input to end or start again 

Table I 



space my vertical columns. Run time is 
about a minute and a half from start to 
printout. All decisions required are 
menu-driven, so it's hard to make a 
mistake. 

Seventy-five problems are sent to the 
printer, aligned so that there are three 
vertical columns of 25 problems. In a 
printer using paper 8 Y2 inches-by-11 
inches, this creates three test strips 2 4 / 
5 inches-by-11 iriches when cut. 

You specify the type of test you want 
- multiplication, division or review. If 
you choose multiplication or division, 
you then specify the table to test (i.e. , 
7x). If you choose review, the computer 

randomly generates the tables and type 
of problems. 

Liberally used REMs denote the pur­
pose of each program module, and very 
little needs explaining. The meat of the 
program is in the use of Array E$ to 
store the 75 problems generated. The 
array is made by adding together the 
string variables that represent the com­
ponent parts of th e algorithms for 
multiplication and division . This re­
quires using STR$ to convert the nu­
meric expressions AA, RND ( 12) and 
AA *RND ( 1 2) to strings needed in the 
array. Using commas to print screen 
menus (see lines 60 and 90) is a neat way 

/ 

to double-s pace text with minimal 
typing. I thank Richard White for this 
tip in his column "Bits and Bytes of 
BASic" (April '84, Page 64)! 

Major program areas are shown m 
Table I . 

Now, I wonder if my so n 's teacher 
could use an easier way to make up 
those timed tests? 

(Questions or comments concerning 
this program may be directed to the 
author at 7955 Hillsboro Court, Pleas­
anton, CA 94566. Please enclose an 
SASE when request ing a reply.) 0 

l\/f 100 ....... 51 
~ 260 .... . . 173 

11 '******M.CROOKS-4/3~/84*****' 
12 '********PLEASANTON,CA******' 
13 I 

560 . .... . . 33 
END ...... 91 

The listing: T I METEST 

~ 1 COPYRIGHT 1989 FALSOFT,INC 
1~ '**********TIME TEST******* 

14 'THIS PROGRAM CREATES AND 
15 'SENDS TO THE PRINTER 
16 'RANDOMLY GENERATED PROBLEMS 
17 'TESTING ON THE MULTIPLICA-
18 'TION OR DIVISION TABLES OR 
19 'ON A MIXTURE OF BOTH. 
2,0 ' 
21 'SEVENTY-FIVE PROBLEMS ARE 

Our acclaimed ADOS-3 has given birth! 

*EXTENDED* ADOS-3 
* Built-in RAMdisk * Point-and-pick file select menu * 

Not a new version of ADOS-3, but a new product that shares space with ADOS-3 in a 16K EPROM. Arrow-key selection of files 
to execute, COPY, KILL or SCAN. The BACKUP command is doubled in speed for full disks, proportionately faster for partly full 
disks. (BACKUPs to or from the RAMdisk typically take 5 to 20 sec.) • BACKUP-with-format • Wild-card COPY and KILL, with 
optional prompting for individual files • Date (or date/time with hardware clock) displayed for files in the directory, printed on 
LLISTings • DATE$ function • Key repeat • Block move/co py of BASIC program lines • Text screen printer dump • Auto­
reboot of a BASIC program or the DOS command • Parallel printing • Read/write/ format 35/40 tracks on 80-track drives • 
Supports 3 double-sided drives plus 2 RAMdrives • Allows different numbers of tracks on different drives • Shares the 
original's excellent compatibility with commercial software. For 128K CoCo 3 with ADOS-3 (RAMdisk use requires 512K). 
Includes information on having an EPROM burned (cost is $15) after configuring Extended ADOS-3. Disk, $39.95. Extended 
ADOS-3 plus ADOS-3, $64.95. Driver for Disto real-time clock, $5. Adapter for controllers lacking 28-pin socket, $10. 

ADQS-3 (reviewed July 1987) 
Customize default startup message, co lors, screen width , baud rate, step rates, processor speed, number of tracks (35, 40, or 
80). Disk 1/0 and printing are reliable at double CPU speed. Extra commands such as FAST, SLOW, AUTO, RUNM, SCAN, CAT, 
PAT ON/OFF. Keystroke macros; arrow-key scroll through BASIC programs, edit/repeat of last command; auto-edit of error 
line, ML monitor, lots more. Usable as a disk utility or in EPROM. 128K Coco 3. EPROM-burning (cost is $15-20) information 
provided. Disk, $34.95. 

ADOS for Coco 1 and 2 (reviewed June 1987) Disk, $27.95. ADOS plus ADOS-3, $50. 

A---
SPECTROSYSTEMs_?=s, 

11111 N. Kendall Drive 
Suite A108 

;:::::::::::::: L_ s Miami, FL 33176 
(305) 274-3899 

PLEASE ADD $2 SHIPPING • NO DELAY ON PERSONAL CHECKS • WE CANNOT ACCEPT CREDIT CARDS 
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22 'SENT TO THE PRINTER, 
23 'ALIGNED SO THAT THERE ARE 
24 'Th~EE VERTICA~ COLUMNS OF 
25 'TWENTY-FIVE PROBLEMS. 
27 '**************************** 
28 I ST&~T 

29 '**************************** 
3~ CLEAR 8~~:DIM E$(75) 
4~ K=~:A=~:X=~:N=~:Y=~ 
5~ CLS:FORI=1T03:PRINT:NEXT 
6~ PRINTTAB(11) 11 TIME TEST 11

,,, 

7~ PRINT 11 THIS PROGRAM TESTS ON 
LY THE 11 

8~ PRINT 11 MULTIPLICATION AND DI 
VISION 11 
9~ PRINT 11 TABLES ONE THROUGH TW 
EL'lE. II,,, 
1~~ PRINT: INPUT 11 ·PRESS<ENTER>TO 

CONTINUE'' ;W$ 
11~ CLS:PRINT:PRINTTAB(6)"WH.AT K 
IND OF TEST? 11 , 11 >>>SELECT DIGI 
T 1 OR 2<<< 11 

12~ PRINT@32*5+3, 11 1-MULT. OR DI 
v. 
13~ PRINT@32*6+3, 11 2-REVIEW TEST 

(MIXTURE OF 11 :PRINT@32*7+7, 11 MUL 
T. & DIV. PROBLEMS)" 
14~ PRINT:INPUT 11 WHICH ONE<TYP 
E 1 OR 2> 11 ;X 
15~ IFX<l OR X>2THENGOT014~ 
16~ GOTOSS~ 
17~ IF X=2THENGOT034~ 
18~ IF A<>~ THEN GO TO 3~~ 
19~ '*************************** 
2~~ I TEST 
21~ 1 *************************** 
22~ CLS:PRINT:PRINT:PRINT" ON W 
HAT TABLE DO YOU WISH", 11 TO TES 
T?u 
23~ INPUT" >>>TYPE 1-12<<< 11 

;A 
24~ IF A<10R A>12THENGOT022~ 
25~ CLS: PRINT: PRINT TAB ( 4) "whAT 
ARE PROBLEMS TO BE?"," >>>SELE 
CT DIGIT 1 OR 2<<< 11 

26~ PRINT@32*4+5," 1-MULTIPLICAT 
ION" 
27,0 PRINT@32*5+5," 2-DIVISION" 
28,0 PRINT:INPUT" WHICH ONE<TYP 
E 1 OR 2>";Y 
29~ IF Y<l OR Y>2 THEN GO TO 28 
~ 
3~,0 IF Y=1 THEN 39,0 ELSE 47,0 
310 '*************************** 
32,0 I REVIEW 
33,0 ' *************************** 
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34~ Y=RND(2) 
35~ IF Y=l THEN GO TO 39~ ELSE 4 
7~ 
36~ '*************************** 
37~ 1 MULTIPLICATION 
38~ ' *************************** 
39,0 IF A=~ THEN AA=RND(12 ) 
4~~ IF A<>~ THEN AA=A 
41~ A$=STR$(AA):B$= 11 X":C$=STR$( 
RND(12)) :D$= 11 =11 
42~ E$(K)=A$+B$+C$+D$ 
43~ GOT057~ 
44~ '*************************** 
45~ 1 DIVISION 
46~ '*************************** 
47~ IF A=~ THEN AA=RND(12) 
48~ IF A<>~TF~N AA=A 
49~ A$=STR$(AA*RND(12 )) :B$= 11 /": 

C$=STR$(AA) :D$= 11 =" 
5~~ E$(K)=A$+B$+C$+D$ 
51~ GO TO 57~ 

52~ '*************************** 
53~ 1 END OF DATA 
54~ 1 *************************** 
55~ FOR K=1 TO 75:IF K=2 THEN CL 
S: PRINT@l~3, "CREATING PROBLEMS": 
PRINT@23~ ,"1~ SECONDS, PLEASE!" 
56~ GOT017~ 
57~ NEXT 
58~ '*************************** 
59~ 1 PRINT OUT 
6~~ I*************************** 
61~ CLS:PRINT:PRINT" PLEASE POSI 
TION PAPER AT START" 
62~ PRINT" OF SHEET & TURN ON PR 
INTER. II, I," WHEN YOU ARE READY T 
0 PRINT 11

1
11 OUT THE COPIES OF TES 

TS-" 
63~ PRINT:INPUT" PRESS<ENTER> 
TO BEGIN 11 ;W$ 
64,0 CLS: PRINT@2~3 I "PRINTING" 
65~ FOR N=1 TO 75 STEP 3 
66~ PRINT#-2,E$(N) ;TAB(3~) ,E$(N+ 

.·1) ;TAB(6~) ;E$(N+2) 
67~ PRINT#-2:NEXT N 
68,0 CLS:PRINT@1~3 1 11 PRINTING COMP 
LETE 11 , I , I , II DO YOU WANT T0- 11 

69,0 PRINT@32*8+6 1
11 1-CREATE MORE 

TESTS" 
7~~ PRINT@32*9+6 1

11 2-END" 
71,0 PRINT:INPUT 11 WHICH ONE<TYP 
E 1 OR 2> 11 ;X 
72~ IF X<1 OR X>2 THEN GO TO 71~ 

73,0 IF X=1 GO TO 4~ 

7 4,0 CLS: PRINT@2~3, "THE END";: 
75,0 GOT075~ 



XWORD 
OS-9 word processing system 

• Works with standard lex! screen, XSCREEN, WORDPAK, or DISTO 
• True character oriented full screen editing 
• Fu ll block commands 
• Find and Replace commands 

• Menu oriented 
OS-9 Communications program 

• Definable macro keys 
• Upload/download Ascii 

or XMODEM protocol 
• Works with standard serial port, RS232 

Pak, or PB.I 2SP Pack, Includes all drivers 

• Proportional spacing supported 
• Fu ll printer control, character size, emphas ized, italics, overstrike, 

underline, super/sub-scripts 
• 10 header/footers 

• Execute OS-9 commands 
from within XTERM 

• Works with standard screen, Xscrccn 
WORDPAK or DISTO 80 column board 

$49.95 with source $89.95 
• Margins and headers can be set different for even and odd pages 

$69.95 with source $124.95 

ECONOMIST 
XMERGE Mail merge capabilities for XWORD 

$24.95 with source 

Perform economic analysis to compare differ­
ent cost and income alternatives! Compute 
present and future Life Cycle Worths for var­
ious combinations of single, series and gradi­
ent dollar amounts_ Quickly edit and recom­
pute for sensitivity analysis! Display line 
graphs. Printout data and results. Pull-down 
menus, windows and prompts. Requires os-9 
level II and Basic09_ 

XSPELL OS-9 spelling checker, with 40000 word dictionaries 

XTRIO XWORD/XMERGE/XSPELL 

$114.95 with source 

XED OS-9 full screen editor 

$39.95 with source $79.95 

X DIS OS-9 disassembler 

$39.95 WITH SOURCE $79.95 $34.95 with source $54.95 

EEiEEElffii'EEIEiE#--~~~iiiEEElmi'EElifilli:!i: l XD I R & XCA L 
HARDW 

512k memory upgrade 
Ram Software 

$119.95 

llierarchial directory, OS-9 calculator 

$24.95 with source $49.95 
.. •:,.; . . 

THE DIRECTOR 
Ram Disk 
Print Spooler 
Quick Backup 

All three for only 
$19.95 

Produces hires picture sound and color animation shows. Completely menu 
driven with full editing. Great for presentations and vcr's. Requires COCO ill 
only. $39.95 

This sa les-based accounting package is de­
signed for the non-accountant oriented busi­
nessman. It also contains the flexibility for 
!he accounting oriented user to set up a double 
entry journal with an almost un limited char! 
of accounts. Includes Sales Entry, transaction 
driven Accounts Receivable and Accounts Pay­
ab le, .Journal Entry, Payroll Disbursement, 
and Record Maintenance programs. System 
outputs include Balance Sheet, Income State­
ment, Customer and Vender status Reports, 
Accounts Receivable and Payable Aging Re­
ports, Check Register, Sales Reports, Account 
Status Lists, and a Journal Posting List. 

$79.95 
INVENTORY CONTROL/SALES ANALYSIS 

This module is designed to hand le Inventory 
control, with user defined product codes, and 
produce a detailed analysis of the business' 
sales and !he sales force. One may enter/update 
Inventory data, enter sales, run five sa les anal­
ysis reports, run five inventory reports, set up 
product codes, enter/update salesman records, 
and update the SBAP inventory. 

Designed for maintaining personnel and 
payroll data for up to 200 hourly and salar­
ied employees with 8 deductions each. Ca l­
culates payroll and tax amounts, prints 
checks and maintains year-Io-date totals 
which can be automatically transferred to 
the SBA package. Computes each pay peri­
od's tota ls for straight time, overtime and 
bonus pay and determ ines taxes to be with­
held. Adilional outputs include mailing list, 
listing of employees, year-to-dale federal 
and/or slate tax listing, and a listing of cur­
rent misc. deductions. Suited for usc in all 
slates except Oklahoma and Delaware 

$59.95 

PERSONAL BOOKKEEPING 2000 
Hand les 45 accounts. Enters cash expenses as 
easi ly as checks. Handles 26 expense calego­
riesK. Menu driven and user friendl..Y. 

::;39.95 

Includes detailed audit trails and history 
reports for each customer, perpares in­
voices and monthly slalemenls, mailing Ia · 
bels, aging lists, and an alphabetized cus­
tomer listing. The user can define net 
terms for commercial accounts or finance 
charges for revolving accounts. This pack­
age functions as a standalone AIR system or 
integrates with the Small Business Accling 
package. 

$59.95 

ACCOUNTS PAYABLE 
Designed for the maintenance of vendor 

and All' Invoice Iiles. The system prints 
checks, voids checks, cancels checks, de­
letes cancelled checks, and deletes paid AlP 
invoices. The user can run a Vendor List, 
Vendor Status report, Vendor Aged report, 
and an A/P Check Register. This package 
can be used either as a standalone AlP sys­
tem or can be integrated with the Small 
Business Accounting Package. 



I BASICally Speaking 

Dear Larry : 
Your rep/\' to Dvmyne Fit:gera/d (May 

'89. Page 98)./i"ightens me a little. 
There is indeed software a1·ai/ahle to 

allow a CoCo to read and print out morse 
code-sneral different programs. in fact. 
/' mnot n ·en sure thclf such a program lias 
not appeared in Tf-1£ t?A tNBOW some time 
ago. / know a RTTY program did. Uf!lorlit­
nately it doesn ' t prol'ide .for changing to 
d!f{erent transm ission rates. and it used the 
least common one . 

One ofTI-IERAINBOW'sachwtisers. T &D 
software. sells a tape (issue# 15. Sept · 83) 
f or eight dollars . wh ich includes a morse 
code pmgram that I helie1·e will do whar 
Dwavne wants. The only hardware required 
is an audio patch cord to connect the audio 
r4' th e receil'er to the microphone jack on 
the CoCo . 

I hal'e a program fo r the TSI OOOfiDm 
Th omas Woods. I{ I recall correctly. it costs 
about ten dollars . 

!{these sot trees do not supply Dwayne's 
needs. he should look at Comp uter Shop­
per's classified adsfor suppliers r~fCoCo 
public domain software. 

Billr R. Pogue 
Lake Hamser City . Ari:ona 

Thank yo u forthe va luab le info rmation . 
[have very little know ledge of HAM radio, 
and therefore do no t pay c lose attenti on to 
artic les and rev iews in T HE RA INBOW in­

vo lving thi s subject. To be perfectl y honest 
with yo u, I saw the article on RTTY , but 
had no idea what it was. Thanks aga in fo r 
he lping me with Dwayne's questi on 

Dear Larn: 
l'l'e de1 ·e/oped a fa irly attracti1 ·e (hut 

cumbersome) game of 21. I wou ld like to 
know how to make the computer dea l its 
own hand. I would a lso like to keep a 
mnning total of the card mlues. 

C.F. Watson 
Phoeni.r. Ari:ona 

Larn· Boe/dt has programmed on the Color 
Cmnputerforfl,·e years. He has experi­
ence with BASIC. Pascal and FORTRA N II'. 
He mns a so.fiware customi:ing husiness 
fo r the CoCo market. 
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BASICally 

SPEAKING 

By Larry Boeldt 

Li sted be low is a program that s imul ates 

a hand of2 1 be ing p layed. The use r s impl y 
chooses whe the r they wa nt to have anothe r 
ca rd dea lt to them. It keeps a tota l of the 
ca rd values, as we ll as de termines if they 

w in o r lose. Keep in mind that thi s is a very 
bare bones program. lt does illustrate a fe w 
unique techniques for s imula ting a deck of 
card s be ing played. 

Note that in lines I through 3 va ri ables 

a re described and acco unted. Thi s is a good 
programming pract ice. When yo u need to 
change the program, you will know the 
meaning of each va ri able. 

To simulate a deck of cards, each indi­
vidu a l card must have its own numbe r to 

make it di stinct. For thi s 1 started w ith the 
Ace of Hearts, represented by the number 
one . T he King of Hea rts is represented by 

the numbe r 13, the Ace of Diamonds is 14, 
e tc . T he o rde r of suits is Hearts , Diamonds, 
C lu bs and Spades. In o the r words, the King 
of Spades is 52. 

T he va lues m ust be broken clown by 
suits and face ca rds g iven the va lue of 10. 
Thi s is clone in lines 101 2 throu gh 101 8. 
The suit is put into A$ and T is converted to 
the card type index va lue (l=ONE , Z=TWO . . 
.13=KING). 

T he rest of the program is easy to under­
stand. If yo u have any questions about thi s 
program. w rite to me in care of THE RAIN-

BOW. I w ill be g lad to answer them in a 
fut ure co lumn . 

Listing 2: GAMEOF21 

0 ' THE GAME OF "21 " 
1 ' A( )=DECK OF CARDS A$( )=CARD 
NAMES C=COUNTER FOR CARDS 
2 . R.N=RANDOMIZERS AND MISCELLA 
NEOUS COUNTERS RT=RUNNING TOTA 
L OF CARDS 
3 ' NC=NUMBER OF CARDS DEALT IN 
A GIVEN HAND T=CARD NUMBER (IN 
CARD SUIT) 
4 
5 Cards By Larry Boeldt 
6 Copyright(() . Larry Boeldt 
7 For RAINBO W MAGAZINE ' S 
8 BASICa l ly SPEAKING COLUMN 
9 CLEAR 8000 ,24578 
10 DIM A(52l ' ARRAY OF CARDS . S 
TARTS OUT AS A NEW DECK OF CARDS 
11 DIM A$(13) . THE NAMES OF EAC 
H CARD (K !NG. OUEE N. NINE .TEN,ECT . 

19 FOR C=1 TO 13 : READ A$(Cl : NEXT 
c 
20 FOR C=1 TO 52 ' BEGIN WITH A 
FRESH DECK OF CARDS IN ORDER 
22 A(Cl=C 
24 NEXT C 
30 GOSUB 1100 ' SCRAMBLE THE DEC 
K 
40 C=1 
80 CLS : RT=O : NC=O : FORC0=1T02 : GOSU 
B1000 :C=C+1 :N C=NC+1 : RT=RT+T : NEXT 
CO ' DEAL TWO 
90 PRI NT"YOUR TOTAL IS : q : RT : IF 
RT=21 THEN PRINT "YOU HAVE 21 YOU 
WlN q:GO TO 200 ELSE IF RT >21 THEN 
PRINT "YOU BUSTED " : GOTO 200 
92 IF NC=5 AND RT<22 THEN PRINT " 
YO U HAVE STAYED UNDER 21 ": PRINT " 
AND HAVE FI VE CARDS . YOU WIN ": GO 
TO ZOO 
100 PR!NT "ANOTHER CARD ?": EXEC 4 
4537 : D$=!NKEY$ 
102 IF D$= "Y" THEN GOSUB 1000 : C= 
C+1 : RT=RT+T : NC=NC+1 
104 GO TO 90 
200 PRINT"ANOTHER HAND ?" : EXEC 4 
4537 : D$=INKEY$ :: IF D$= "N" THEN 8 
99 
202 IF C>45 THEN GOSUB 1100 : GOTO 
40 ELSE GOTO 80 
899 END 
900 RE M*** CARD NAME DATA *** 
910 DATA ACE . TWO ,THREE . FOUR . FIVE 
920 DATA SIX,SEVEN , EIGHT . NINE , TE 
N 
930 DATA JACK ,OUEEN . KING 
1000 REM* ** PRINT CARD TYPE *** 
1010 T=A(C) 
1012 IF T<=13 THEN A$="0F HEAR TS 

1014 IF T>13 AND T<27 THEN T=T-1 
3: A$= "0F DIAMONDS " 
1016 IF T>26 AND T<40 THEN T=T-2 
6:A$= "0 F CLUBS q 



1018 IF T>39 THEN T=T-39 :A$= "0F 
SPADES " 
1020 LOCATE O. NC :A$=A$(T)+ " "+A$ 
: PRINT A$ 
1030 IF T>10 THEN T=lO 
1099 RETURN 
1100 REM*** SCRAMBLE DECK *** 
1105 ATTR O . O,B : PRINT ' '\~AIT SHUFF 
LING DECK ": ATTR 0 .0 
1107 FOR C=1 TO 208 
1110 R=RND (52) :H=A(R) : N=RND(52) : 
A(R)=A(N) 
1120 A(N)=H :R=RND(-T!MERJ 
1130 NEXT C 
1135 CLS 
1140 RETURN 

Dear Lar/'\': 

Mr handle on DELPHI is PERC!-! and I 
hare uploaded sn·eral crude programs on 
statistics. Since statistics relr on rhe ahilirv 
ro maneu1 ·er numhers. 117\' question is: What 
is the most efficient wen· to maneu1·er 
numbers ? I managed ro do calculations on 
lists of' numbers in programs I hm·e 
uploaded. but am positil'e rhar there is a 
heller war' 

I am s1ill learning BASIC . so hear H'ith 
me. For e_wmple: 

10 INPUT "DATA NUMBER l> " :AA 
20 li~PUT " DATA. NUMBER 2> " :AB 

M,· list of INPUT sratements might be as 
long as 20 or 30 lines . and I change accord­
inglr (AA . AB . AC ). Then some trpe of' proc­
essing m us1 rake place on each \'a riahlef or 
instance: 

100 IF AA=20THEN AA=60-(XX *Z Z) ELSE 
IF AA=21 THEN AA=70-(XX*ZZJ ELSE IF 
AA=22 THEN AA=83-(XX*ZZ) ELSE I F 
AA=23 THEN AA=101-(XX*ZZ) ... 

I ha 1·e been doing rhis with each of'20 or 30 
ralu es. What a hassle_ Th en. af'rer I hm·e 
maneu1·ered the numbers to this point. I 
usual/\' hm·e to do more processing _ 

Also . how do I stop input ? !mar want to 
et7/er 10 \'(/lues instead of' 20 _ I can't use 
:ero because :ero has meaning in statis­
tics _ 

In r our Mar '89 column you sta ted. 
"Keep those questions coming '-" I hear 
and I ober. 

Roger '- Carlson 
Tinier Park. Illinois 

I beg in by referring you to The Super 
Errended BASIC Manual , Chapter 33 (Page 
183) . Arrays are among the most useful 
"little ditti es" computers have to offer. You 

can arrange your information in a logical 
set and sequence_ The manual ex plains 
arrays quite well . I use arrays in the an swer 
to the game of 21 question from G.F. Watson. 

Chapters 34 and 35 are ex tremely help­
ful in dealing with strings and orga ni zing 
data into sets (multi-dimensional arrays ). I 
think you will find thi s information most 
he lpful. 

Dear Larry: 

In th e hook supplied wirh mv CoCo 3 by 
Radio Shack. ir gil'es ROM routines which 
can he called IJ\' a machine language pro­
gram_ I hm ·e seen . f or instance, in the 
F ebmar\' issue of' IHE RAINBOW. a game 
called Toader. It is a BASIC progmm that 
ceil Is on the ROM rowine JOY IN . My ques­
t ion is: How does one ceil I on 1 hese routines 
and what are the entry and exit conditions? 

Donald K emp1on 
Athens. Ohio 

I have been working with such ROM 
routines for quite a while. I do very little 
assembly language programming, but I use 
the routines in BASIC quire often. Let me 
g ive you an example of how to use the 
ROM routines : 

In order to ca ll a ROM rourine from 
BAS IC you mu st find the address where iri s 
located. The addresses given in rh e Color 
Computer manual s store the memory loca­
tions whe1·e these addresses can be found. 
For ex ample, rhe JOY IN routines can be 
found at $HAOOA. To find the address use 
thi s formula: 

A=PEEKC&HAOOAJ*256+PEEKC&HAOOB) 

If you plan on using many ROM rou­
rines , use the foll owing DE F FN starement: 

DEF FNP( L)=PEEK( L)*256+PEEK( L +1) 

Thi s statement simulates a double peek 
command using DE F FN . Now, JOY IN re­
quires that a PEEK be made to locations 15A 
to 158 for the joysti ck values . DE F FN 
comes in handy here, too. 

DEF FNJOY(N)=PEEK(&H15A+N) 

Now you have created a command that 
is the same as the ECB JOYSTK command_ 
Type in the following program and see how 
thi s work s: 

10 DEF FNPEEKC L )=PEEK( L )*256+PEE 
K (L+l) 
20 DEF FNJOYCNJ=PEEKC&Hl5A+NJ 
30 CLS:A=FN PEEKC &HA OOA) 
40 EXEC A: PRINT@O . FNJOYCOJ . FNJOY 
C1J . FNJOY(2) , FNJOY(3) 
50 GOTO 40 

Notice how thi s might be to yo ur bene­
fit. One sure thing is that you ca n read just 
the JOYSTK( 1 l values without reading the 
JOYSTK(O) values as BAS IC requires. The 
entry and exit conditions are li sted in the 
manual that comes with your CoCo. 

Dear Larry : 
I ha 1•e recently tried to com ·a t an old 

program _f(Jr mailing labels _fi-om tape to 
disk to run on my CoCo 3 _ The tape pm­
gram I originally purchased runsfine _ The 
changes !made to allow it to run on disk . 
howe 1·er. do not allow rne to retrie1·e data 

_fi-om th e disk . and I can11otjigure out how 
to correcr it_ 

Kenneth A. Goldman 

Start by chang ing a ll C LOAD ( I~ ) and 
CSAVE (M) type commands to LOAD (M) and 
SAVE(M) comm ands_ All references to lt-1 
should be changed to l. Make sure that 
when loading data you change EOFC -1) ro 
EOFC 1 ). Thi s should g ive you a ll of the 
necessary changes in the program to a llow 
it to operate it on di sk. One problem you 
might have is related to memory_ Di sk 
BAS IC requires more memory to operate_ 
You mi ght run out of memory if you have 
a large r database_ 

Questions about specific BASIC pro­
gramming problems can be addressed 
to BASICally Speaking, THE 
RAINBOW, P. 0. Box 385, Prospect, 
KY 40059. 

We reset·ve the right to publish only 
questions of general interest and to edit 
for brevity and clarity. Due to the large 
volume of mail we recieve, we are unable 
to answer letters individually. 

Questions can also be sent to Larry 
through the DELPHI CoCo SIG. From 
the CoCo SIG> prompt, pick Rainbow 
magazine Services, then , at the RAIN­
BOW> prompt, type ASK (for Ask the 
Experts) to atTive at the EXPERTS> 
J>rompt , whet·e you can select the 
"BASICally Speaking" online fonn , 
which has complete instructions. 
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___-JCO Consultations 

Eight Levels of Gray 
MarlY. o long rime ago YO/I H·mre an 

auicle ahout how to ohtain eigh t grar 
IC\·els on a CoCo I . Can r ou send me o 
copr? 

Norm Hackman 
Newton. Maine 

I' m afraid I've lost those circuits over 
the yea rs. However, CRC now se ll s a 
gizmo allowing for 16 or more gray leve ls 
on a composite monochrome monitor when 
used with a CoCo 3. It' s a ve ry sim ple 
circui t that hooks to the RGB output of the 
CoCo 3. combines the three colO!' signals. 
combines the Sync signal s. then mas hes 
together the combined sync at TTL level 
and the analog level video into a single 
NTSC type signal that can be fed into a 
monochrome monitor. 

In theory. yo u can ge t 64 gray leve ls thi s 
way: in actuality. I suspec t you ge t more 
li ke 16 or 32 1eve ls. 

A Mysterious Character 
When / power up mr CoCo 3 . the displar 

is off\el to rile lefi In half of o cl!omcra. 
During a cold star!. pressing CONTROL-ALT­

Reset wil/fir this . You H'I'Oie ahout afi. \fo r 
this. hut /' reforgorron 1·1·hat issue. Also .nn· 
RGB monitor (a CM8) lias what appears ro 
he RFI inrerf'erence more stmng!r afier I 
upgraded to512K. Can this hefi.recl:' 

\feme Winrer 
Des Moines. Iowa 

See the August '87 issue of '·CoCo 
Consultations' '. Page 64, regarding the fi x 
for the shi fted charac ter. RFI is often hard 
to fix. I suggest wrapping the cable from 
yo ur CM8 around a ferrite core of the Rad io 
Shack Cat No. 273- 104 snap-together fer­
rite torus. Do thi s near where the cable 
pi ugs in to the CoCo and use another torus 
nea r where the cable goes in to the monitor. 
Try doing the same for all other cables that 
hook to yo ur CoCo (joysticks, seri al cable. 
cassette. etc.) . Thi s may help considerabl y. 
If all else fail s. cons ider getting the Tand y 
Brand of 5 12K upgrade board (Computer­
Plus may sri II se ll them with the DRAMs 

Marlin /-/. Goodman. M.D .. a phrsician 
trained in anesthesiologr . is a longrime 
electronics tinkerer and outspoken com­
menta/Or - sou of the Howard Case // of 
the CoCo world. On DELPHI . Marty is the 
S/Gop of'R.-ItNBOII·s CoCo SIC and data ­
base manager (}/' 0 5-9 Online. 
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CONSULTATIONS 

By Marty Goodman 
Rainbow Contributing Editor 

removed) since it has the best RFI shielding 
of a ll the 5 12K upgrade boards on the 
market. ln other ways. however, it may not 
be quite as good as some of the third-party 
brands. 

Con necting Modems 
Can I connec/ a modem to the 4-pin 

saial port on rh e CoCo 3 :; Or do /n eed a 
Mulri-Pak and an RS-232 paC; 

Ke// v Jones 
Wesr Salem. Ohio 

The CoCo 3, with its fas ter c lock-speed 
and timer interrupt. has all owed program­
mers to write termin al programs for it that 
use the 4-pin se ri al bit banger port and still 
support two-way (full duplex) communi ­
ca ti on at 1200 and even 2400 ba ud. 
GregETerm, DELP/-1/Term , Ultimatern'l , 
and Vremt (the first three are shareware, the 
last is an inex pensive commercial product 
so ld by Gimmeso ft) are examples of CoCo 
3 term inal programs th at al low thi s. 

So all yo u rea ll y need is the terminal 
program and a modem. Almost any mo­
dem wi II do, though at current prices it is 
not wo rth it to buy a 300-ba ud modem. 

Then a ll you need is a cable that con­
nects the 4-p in DIN connector of the CoCo 
se rial port to the DB-25 connector on the 
modem as fol lows: CoCo Pin I to DB-25 
Pin 8: CoCo Pin 3 to DB-25 Pin 7; CoCo 
Pin 2 to DB-25 Pin 3; CoCo Pin 4 to DB-25 
Pin 2. 

Trivia Fe11er F ix 
I could not get the Trivia Feverfi.l . which 

vou puhlished in the .lanuarv '89 issue. to 
work. Can you help me:; 

Ronald /-l aoe/ ,, 
Jackson !-!eights. New York 

There was a typographi ca l error in the 
printing of that fix, which many readers 
caught and correc ted. Unfo rtunately. those 
unfamiliar with BAS IC were baffled by it. 

The first line of th at fix was printed as : 

10 DKSI$0 . 3~ . 1 . U H $ . LH$ 

It should have read: 

10 DSKI$0 , 34 .1 . UH$ . LH$ 

No te that DSKI$ is mi sspell ed as OKS!$ 
in the flawed version. Sorry about any 
inconvenience thi s may h<we caused you. 

Archaic System 
Mv CoCo 3 still prints 0 111 22R24 as its 

memorv si:e. eren though I upgraded it to 
5 12 K. and OS-9 recogni:e.1· the 5 I 2 K. Wl!v 
is thiS:; 

Suk- in Ahn 
Logan Lake . British Columhia 

Di sk BAS IC still runs in a 32K environ­
ment. Thi s aspect of it was never changed 
from the or iginal CoCo I. In a sense. it is 
an archaic system. On ly the LPEEK and 
LPOKE commands directl y add ress memory 
outside of the 32K. The Hi-Res graphics 
sc reens also address memory outside of the 
32K set as ide for old BAS IC, but those who 
patched Disk BAS IC fo r the CoCo 3 did not 
include commands for saving such sc reens 
to di sk. 

Vour technical questions are wel­
comed. Please address them to CoCo 
Consultations, THE RAI NBOW, P. 0. 
Box 385, Prospect, KV 40059. 

We reserve the right to publish only 
questions of general interest and to edit 
for brev ity and clarity. Due to the large 
volume of mail we recieve, we are unable 
to answer letters individually. 

Questions can also be sent to Marty 
through the DELPHI CoCo SIG. From 
the CoCo SIG> prompt, pick Rainbow 
Magazine Services, then , at the RAIN­
BOW> prompt, type ASK (for Ask the 
Experts) to arrive at the EXPERTS> 
prompt, where you can select the "CoCo 
Consultations"on line form which has 
COllll>lete instructions. 



BEST PUBLIC DOMAIN PROGRAMS 
FROM T&D SUBSCRIPTION SOFTWARE 

T&D SUBSCRIPTION SOFTWARE HAS ACCUMULATED OVER 1.000 PUBLIC DOMAIN 
PROGRAMS FOR THE COLOR COMPUTER. 

WE ARE SELLING 630 OF THE BEST. JUST THE GOOD STUFF! 

Musicl-7 ADVENTURES 1,2 
Each DiskfTape Contains 
9 Great Adventures 
Ready To Run 

Order A1 Or A2. 

T1 • Haysae, KennH, Mterm 
T2 • CobsterTerminal Package 
T3 • MikeyterTenninal Package 

GRAPHICS 1·4 

EDUCATION 1·4 

G1 • 12 Basic Graphic Programs 
G2 • 12 Basic Graphic Programs 
G3 • 9 Coco 3 Graphic Programs 
G4 • 22 Coco Max Pictures 
G5 - 22 Coco Max Pictures 
G6 • 22 Coco Max Pictures 
G7- 15 Coco Max Pictures 
GS • 22 .Bin Pictures 

E1 • 12 Programs For Young Kids 
E2- 12 Programs For HiiJh School Kids 
E3. 11 Programs Teachmg The Coco'S Commands 
E4 • 5 Graphics Programs About Australia 

G9 - 22 .Bin Pictures 

HOME MANAGEMENT 1·4 
• 12 Programs Each Disk/Tape • 

H1 • Ch~·ckbook, Database, Word Processor, + 
H2 • Cash Journal, Investments, Mail Ust, + 
H3 • f'inance, Int. Rates, Stocks, + 
H4 ·Spelling Fix, Spelling Checker, + 

G10- 14 Large .Bin Pictures 
G11 • 8 Mge Pictures 
G12 • Coco Max 3 Pictures filiE.'=======~ 
G13 • Macpaint Graphic Editor 
G14- 5 Macintosh l>ictures 

GAMES 1· n ~..__,. 
·Each Disk/Tape Contains 12 Programs • ~ 

GA3 • Battship, Golf, Lander, Robots, + ..., 
GA4 • Abm, Cartel, Subchase, Trek, + - .... 
GAS· Blackjack, Laser, Raceway, Utopian, + - ~ 

GAt • 3Dtictac, Missle, Poker, Tycoon,+ :l;;;-~~ · 
GA2. • Chess, Motojump, Rider, Slots, + 

GA6- Kings, Navyguns, Pootgame, Subship, + ; ~ ;:;- -
GA7 • Connect4, F-16, Ute, Mazeland, + g=o;-• ..:­
GAB • Chute, Football, Othello, Slither, + 
GA9 • Civilwar, Flight, Prix, Stock, + ---..,x~-;;;a:~:::;;;;~·!!!!!!:=:r-A-
GA10. Cave, Fly, Pedro, Scramble,+ w 0 o/r 

UTILITIES 1· 8 
• 12 Programs Each, 1-4 Require Disk· 

U1 - Backup35, Diskzapr, Romcopy, Timer, + 
U2 ·Customize, Diskfix, Disktest, Munback, + 
U3 • Diskaid, Dsklibry, Midata, Playrnac, + 
U4- Macpix, Stat-Log, Unarc, Unrnaster, + 
US • Assemblr, Mcbase, Squeezw, Wmer, + 
U6 • Chr·Ed3, Hgrcolor, Minidos, Updnlist, + 
U7 ·Head Print With 30 Mini Pictures 
US ·Fig Forth Language WHh Tutiorial 

PRICES: 
1 disk/tape .. .......... $5.00 each 
6 or more .............. $4.00 each 
All 53 disks/tapes $145.00 

• WE SEND 1ST CLASS· NO CHARGE • 

·PERSONAL CHECKS WELCOME· 

GA11 -Bunkers, Craps, Gunner, Nukeattk, + 

____ , 

Name•----------------------------------

Address, _ ____________________________ _ 

City ______________ _ State __ Zip 

Credit Card "----------- ----------------

Expires __________________________ _ 

TOTAL AMOUNT ~-------------------------

MAIL TO: 

T &D Subscription Software 
2490 Miles Standish Drive 
Holland, Michigan 49424 

(616) 399-9648 

Call or write for a FREE catalog ! 

CIRCLE ISSUES DESIRED 

M1 G1 E1 U1 GA1 
M2 G2 E2 U2 GA2 
M3 G3 E3 U3 Gl\3 
M4 G4 E4 U4 GM 
MS GS us GAS 
M6 GS H1 us GA6 
M7 G7 H2 U7 GA7 

GB H3 UB GAB 
1\1 G9 H4 GA9 
A2 G1 0 GA10 

G11 GA11 
T1 G12 
T2 G13 
T3 G14 

PLEASE CIRCLE 

TAPE DISK 

Please turn to pages 29 and 115 for ou r Subscri pt ion Soft ware! 



Ll ~e~d~u~c~a~tKiOHn~· ~N~o»teess-------------------------------1-6K __ Ec_s_~ 
There comes a time when each student 

must take a standardi zed read ing tes t. 
Depending on the loca l school system , 
preparation for that day may be thorou gh or 
nill . The school system employ ing me takes 
these tes ts seriously and teachers are en­
couraged to prepare the students exten­
s ive ly. 

There are several sets of reading ski II 
bui lders used as preparation a ids for these 
tests. I often use the Barnell Loft series of 
softcover Skillbuilder books. Each book, 
on a spec ifi c grade level, covers one of the 
follow ing areas : wo rking with sound , fol­
low ing directions, using context, locating 
answers, getting fac ts, identifying the main 
idea, draw ing conclusions or detecting the 
sequence of events. The sk ill books are 
relati vely inexpensive and your computer 
is free . 

Material similar to that contained in 
these books can be placed within a com­
puter program. This has two main benefits. 
The computer, a lthough it contains essen­
tiall y the same material, is a different means 
of attracting a student's interest. It a lso 

Steve Blyn teaches both exceptional and 
gifted children , holds two master' s de­
grees, and has won awardsfor the des ign of 
programs to aid the handicapped. He owns 
Computer Island and fiFes in Staten Island, 
New York. 

/ 

The listing: FOLLOW 

Helping your child prepare 
for standardized testing 

Building 
Reading 

Skills 
By Steve Blyn 

Rainbow Contributing Editor 

offers immediate feedback to the student as 
he progresses through the program. 

Thi s month's article presents a program 
for prac ti cing the skill of fo llowing direc­
tions in a story.l chose to include questi ons 
for three stories on the fourth g rade leve l. 
Your vers ion will , no doubt, inc lude many 
more stories and be on whatever level you 
decide to cove r. 

Our stori es and questions are contained 
in a seri es of DATA statements, whi ch are 

usually placed at the end of the program . 
The first portion of the data is the story , 
with a limit of255 characters . W hil e typing 
in the story , be careful to keep in mind the 
screen. The standard width is 32 characters. 
If you are us ing a sc reen enhancer prog ram . 
keep its width in mind. Do not present 
material containing words that break up a t 
the end of a line. To unde rstand thi s point 
better, examine the data. Line 360 , fo r 
example, has no space be tween the words 
"to" and "rust" because the word "to" ends 
a I ine and the word "rust" shou ld not have 
a space before it to begin the next line. 

The next portion gives the four q ues­
tions, each con tai ning the three answers in 
the same OAT A portion. Th is is a shortcut 
method of entering the information. After 
each question comes the le tter of the co r­
rect answer. The pattern is then repeated 
after the four questions and answers are 
keyed in. 

Variable J indicates to the computer the 
number of stories entered. Be carefu l to 
change this number if you key in additio nal 
stories. Variable A keeps track of the num­
ber of correct answers in each round or 
story. The score is given at the conclusion 
of each round . T he program ends after 
going through each of the stories. 

This presents a short outline-type pro­
gram for reviewing readi ng sk ill questions. 
Modifications and elaborations are pos­
s ible for the program , so feel free to alter it 
to suit your students' needs. 0 

100 PRINT@416, ""; : INPUT X$ 
110 IF X$=81$(R) TH EN PRI NT@425 , 
"CORR ECT " :A=A+1 
120 IF X$<>B1$(R) THEN PRINT@420 
,"SORRY, "81$(R)" IS CORRECT" 
130 EN$= INK EY$ 
140 IF EN$=CHR$(13) THEN 150 ELS 
E 130 

10 REM "STORIES TESTING FOLLOWING 150 PRINT@416," ":P RINT@288,C$(R) 
160 PRI NT@4 16,""; : I NPUT X$ DIRECTIONS " 

20 REM "STEVE BLYN,COMPUTER ISLAN 
D, STATEN ISLAND,NY , 1989 " 
30 CLEAR 1000 :J=3 : REM* 3 STORIES 
40 R$=STRING$(32 . 191) 
50 DIM A$(J) , 8$(J),81$(J) , C$(J) , 
Cl$(J),D$(J),D1$(J) ,E$(J) ,El$(J) 
60 FOR T=1 TO J : READ A$(T),8$(T) 
,81$(T) , C$(T) ,C1$(T) ,D$ (T) ,Dl$(T 
) ,E$(T),El$(T) : NEXT T 
70 CLS : PLAY "CEG ": A=0:R=R+l : K=K+l 
:IF K>J THEN CLS : END 
80 PRINT@0 ,A$(R) : PRI NTR$ ; 
90 PRINT@288 , 8$(R) 
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170 IF X$=C1$(R) THEN PRINT@425, 
"CORRECT " :A=A+l 
180 IF X$<>C1$(R) THEN PRINT@420 
, "SORRY, "Cl$( R) " IS CO RRECT " 
190 EN$=I NKEY$ 
200 IF EN$ =CHR$(13) THEN 210 ELS 
E 190 
210 PRI NT@416 ,"":PR I NT@288 . D$(R) 
220 PRINT@416 ,""; : INPUT X$ 
230 IF X$=D1$(R) TH EN PRINT@425, 
"CORREC T": A=A+ 1 
240 IF X$<>D1$(R) THE N PRINT@420 
,"SORRY, "D1 $(R)" IS CORRECT " 



250 EN$=INKEY$ 
260 IF EN$=CHR$(13) THEN 270 ELS 
E 250 
270 PRINT@416,"":PRINT@288,E$(R) 
280 PRINT@416, ""; :INP UT X$ 
290 IF Xi=El$(R) THEN PRINT@425, 
"CORRECT" :A=A+l 
300 IF X$<>El$(R) THEN PRINT@420 
,"SORRY, "El$(R)" IS CORRECT " 
310 PRINT"YOU RECEIVED";A; "OUT 0 
F 4 RIGHT." 
320 EN$=INKEY$ 
330 I F EN$=CMR$(13) THEN 340 ELS 
E 320 
340 GOTO 70 
350 GOTO 350 
360 DATA MANY GARAGES HAVE LIGHT 

BULBS THAT MAY STICK IN THEIR 
SOCKETS . WEATHER CAN CAUSE THE T 

HREADS TORUST.THIS CAN BE PREVEN 
TED WITH A COAT OF VASELINE PUT 
ONTO THE THREADS.T HE BULBS WILL 
THEN BE EASY TO UNSCREW WHEN TH 
EY NEED TO ' BE REPLACED. 
37 0 DATA THIS HELPS US TO ... 

A~ TURN ON LIGHT BULBS 
B. TAKE OUT LIGHT BULBS 
C. FIND LIGHT BULBS.B 

380 DATA A BULB MAY STICK BECAUS 
E OF ... A. VASELINE 

B. THE GARAGE 
C. THE WEAT HER,C 

390 DATA THE TRICK IS TO COAT TH 
E . . . A. THREADS 

B. GARAGE 
C. LIGHT BULBS,A 

400 DATA W~ATHER CAN CAUSE THE T 
HREADS TOA. BREAK OFF 

B. WEAR OUT 
C. RUST,C 

410 DATA HERE IS WHAT TO DO IF Y 
OUR WATCHCRYSTAL EVER FALLS OUT. 

PUT THE CRYSTAL INTO YOUR REFRI 
GERATOR. THE CO LD WILL MAKE IT S 
HRINK IN A~OUT ONE HOUR. NOW PUT 

IT BACK ONTO THE WATCH.IT WILl 
FIT WELL AGAIN AS. IT BEGINS TO W 
ARM UP. . 
420 DATA THE STORY TELLS YOU TO 

A. FREEZE THE WATCH 
B. PUT CRYSTAL IN REFRI 

GERATOR C. PUT WATCH IN REFRIG 
ERATOR,B 
430 DATA THE REFRIGERATOR IS USE 
D' UNTIL .. A. IT FREEZES 

B. ONE HOUR PASSES 
C. THE CRYSTAL FITS , B 

440 DATA THE COLD MAKES THE CRYS 
TAL A. SHRINK 

B. LARGER 
C. FLATTEN,A 

450 DATA THE REFRIGERATOR HELPS 

TO . . . A. FIX BROKEN WATCH PAR 
TS B. FIX WATCH CRYSTALS T 
HAT CRACKC. GET CRYSTALS BACK ON 

WATCHES,C 
460 DATA TWO WORDS CAN OFTEN BE 
JOINED TOFORM ONE LARGER WORD.DR 
AW A LINEFROM ONE WORD ON THE LE 
FT TO ONEON THE RIGHT TO MAKE A 
NEW WORD.SMALL NIGH T 

HIGH STOP 
PLAY GROUND 

470 DATA YOU ARE ASKED TO MAKE A 
A. SHORTER WORD 
B. LONGER WORD 
C. SENTENCE,B 

480 DATA CONNECT THE TWO WORDS W 
ITH A ... A. SPACE 

B. LINE 
C. COMPOUND WORD,B 

490 DATA WHICH IS RIGHT? 
A. SMALL----- NIGHT 
B. HIGH ------ STOP 
C . . ~LAY ------ GROUND,C 

500 DATA THE .EXAMPLE REALLY SHOW 
S US A. THREE WORDS 

B. SIX WORDS 
C. SEVEN WORDS,C 

501 REM"PLAYGROUND IS THE SEVENT 
H WO~D". . ~ 

The Summer Sizzler Sale from 
Orion Technologies 

We now accept VIS~ and I!Jlasteii"Ca rl'ICJII 

Telepak II, Only---­
Modem & 
Software ... $199 

·includes: 
2400 bd Modem 
Telepak II wllh cable 
your choice of tclccom· 
muntcaUons software 
(listed below) 

-' Mbd~fii & 
.. reieliak tl 

ONLY 
$1.74.95 

2400 baud modem w /cable ..... $139.95 
Tele ak II incl. 3' DB25 cable ... $49.95 

Magn11vox RGB 

P.O. 'Bo:t63196 
Wichita , ~1(~ . 6 720.~ 

(316) 946 ·04·10 

August 1989 THE RAINBOW 95 



I Feature 

The big scoop on OS-9 

f)S-f) SIJil\TJ\ TJ\1 .. 

IIY .JI~l~l~lli~Y S. t•illllil~ll 
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1., ace it. You have been af raid of it fo r 
~ yea rs. Yo u' ve heard so much abo ut 

a ll the po we r (a nd complex ity), you 
aTe afraid to even touch the dusty old Leve l 
I books. But who can you te ll ? A fraid of 
OS -9? Ho w many ti mes have you cl ucked 
OS-9 questi ons at CoCo C lub meetings, or 
mu mbled vague repli es to excited , shining­
faced OS-9ers? Isn ' t it about time you took 
your ri ghtful place and stopped running? 
Aren ' t you the least bi t intri gued by alI that 
power? 

Re lax. ! can he lp yo u. It isn ' t impossib le 
to learn abo ut OS-9.lmagine, a fa bulo us ly 
powerfu l and ve rsatile operat ing syste m 
that ri va ls those o n g iant mainframe com­
puters - ru nn ing on one of the wo rld' s 
most inex pensive and easiest-to-use com­
puters. So, get comfo rtable as you read thi s 
art ic le. We ' re go ing to take a look at what 
OS -9 is a ll about. 

For a sce nari o: It a ll started harmless ly 
eno ugh. Yo u went in to a Rad io Shack sto re 

Jeffi·e)' S. Parker has been involved with 
computers since 1976 and CoCos since 
1981. He is the Direc/or of Computer 
Education at rite Parker Academy in Sud­
bury . Massachusetts . l-Ie is also a lecturer 
at No rtheastern Un iversity in technical 
conmwnications. A notedfi·eelance writer 
and editor. Mr. Parker is a Certified 
Computer Pm fessional and is a graduate 
of The University of Massachusetts at 
Amherst. 

and bo ught a Color Com pute r with 64K, 
but the salesm an sa id you can ' t use a ll 64K 
unless yo u have OS-9. Okay. You came 
back and paid your $80 fo r an exci tingly 
gray and mul tico lored-striped box. 

You opened the package, fo und the books 
and disks, opened the purple Getting Started 
With OS-9 manual, and if you were very 
determined (because yo u had been to ld 
repeatedl y how powerful OS-9 is), yo u 
managed to get it up and running ... sort of. 

B ut you weren ' t a prog ram mer, and 
there weren ' t many program s fo r this 
powerful system , and you we re not inter­
ested in complicated operati ng systems 
(weak or powerful ), so up on the shelf it 
went, proud ly d isp layed , but never used. 

For some , poss ibly as fe w as I 0 perce nt 
of the tota l co mmunity , thi s was not the 
case. D igg ing in to the reel OS-9 Commands 
manua l and stayi ng up fa r too late at ni g ht , 
a few adventurous sou ls studied and learned 
the editor and assembler. T he rea l power 
and fl exib ili ty of OS-9 became ap parent to 
those who were even the tiniest b it fam iliar 
with UNIX, and othe r m ul tiuser ope rat ing 
systems. 

T he ideas started to come together the n, 
and what had previous ly bee n f rustrat io n 
became producti on and versat ili ty. 

What CoCo users d idti ' t rea li ze was that 
OS-9 had already been aro und fo r qui te a 
whil e. It was newly introduced to CoCo 
because Radio Shack fe lt, at the time, that 
a powerful and f lex ible operating sys te m 



was needed for their TRS-80 Color Com­
puter. OS-9 was already established and 
running in 6809 business computers around 
the world when it came to CoCo. 

In a way, because Microware released 
OS-9 for a world of professional program­
mers , engineers and developers, it is not 
particularly surprising that a dichotomy 
resulted - that of the OS-9 users and the 
non-OS-9 users. 

Over the years, OS-9 and the Color 
Computer have both changed substantially. 
Many would say that it is about time some 
real applications for OS-9 showed up. 
(Actually, as we will discover, the applica­
tions have been there all along; it is more a 
problem of who knew about them than a 
lack of software). Many say at last we have 
some programs running under OS-9 that 
make sense and are relatively easy to use. 
But there are those who disagree, maintain­
ing that OS-9 is still too rigorous and 
complicated, and that it is designed for the 
programmer, not the average user. 

Are they right? What makes OS-9 the 
most talked-about operating system in the 
Color Computer Community? What do you 
need to run OS-9? In addition to answering 
those questions, I'll provide you an exten­
sive look at applications. 

Down to Basics 
OS-9 stands for Operating System 9. It 

is an operating system, not a language. The 
best way to conceptualize this is that an 

operating system gives the computer its 
personality- and its arms, legs, eyes, ears 
and brain, if you will. It literally tells the 
computer what it is, and then connects it to 
the outside world , which means you, the 
user, and any peripheral equipment, like 
printers and disk drives. If you could break 
open an operating system to see what makes 
it tick, you would see hundreds of short 
little programs, all designed to make the 
computer store and retrieve information, 
organize and sort files, even manage the 
system memory. 

Without some kind of operating system 
under which the applications run, the 
computer is nothing but bits of electronic 
circuits, metal and plastic. This is where 
words you might have come across, like 
Kernel, l OMAN, RBFMA N. Pi peman , tees and 
daughter processes, come into play. These 
are just a few of the different elements that 
make up an operating system like OS-9. 
Someone out there is undoubtably saying, 
"But you can program in OS-9. Doesn't 
that mean it's a language?" 

The answer to that question is no. OS-9 
contains certain commands and utilities 
that basically serve to let the user commu­
nicate information within different areas of 
the operating system (through a program 
called the shell) . Programming also refers 
to the operating system's command lan­
guage. You can program or instruct the 
operating system to perform tasks for you 
by "talking" to it in its command language. 

The Art of Mastering OS-9 
Mastering any new language, operating 

system, sport or musical instrument all 
have something in common. They require 
study, research, an investment of time for 
learning, practice, patience and, above all, 
the drive to succeed. OS-9 is no exception. 

One reason why OS-9 is so powerful is 
its ability to do several tasks simultane­
ously. This is called multitasking. In the 
world of computers as a whole, this is not so 
fantastiC, but for all the CoCo users, this is 
quite amazing. OS-9 picks up where the 
computer itself leaves off, and not only 
gives him or her an ability to do several 
tasks simultaneously or concurrently, it 
also gives the user the ability to run several 
different computers (or terminals) simulta­
neously. To some people this may not seem 
so important, but for someone who needs to 
do several tasks in rapid succession or at the 
same time it is extremely important. The 
user who needs to print a document while 
editing another or working on a spread­
sheet is a good example. On the CoCo 3, 
pressing the SHIFT and BREAK or CTRL-C 

keys simultaneously moves a task or proce­
dure into the background, allowing the user 
to continue with another program or job. 

Another reason why the operating sys­
tem is called powerful is its ability to direct, 
redirect and accept files and keyboard input 
and output data generated by the computer 
to any device the operating system recog­
nizes (actually, several at once), to derive 
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computer-generated data, and use it for 
input in another program. Thi s is ca ll ed a 
Unified 110 Theory. It 's a mouthful , but try 
and imag ine a CoCo as an octopus, with 
each arm be ing a printer, modem, keyboa rd 
or screen , hard dri ve, RAM disk, etc. The 
CoCo interacts with these dev ices s imulta­
neously. 

Now consider the CoCo running RS­
DOS and its own BAS IC language. How 
many things can yo u do at once? Can RS­
DOS f ilter a f ile to have it complete ly 
changed before being printed or stored on 
disk? Can it open e ight windows at once? 
Not li kely. If it can, it cannot perfo rm the 
myriad of mul tiprogramming tasks OS-9 
can. (Few MS-DOS users have reason to be 
programmi ng in DOS. MS-DOS, by the 
way, is just another D isk Operating Sys­
tem, with a s lightly diffe rent orien tat ion 
than OS-9, but is remarkab ly similar in 
some respec ts.) 

Actuall y, you need to know very I ittle 
about OS-9 to use it ex tensive ly. Let's take 
a look at some of the d iffe rences in OS-9 
and what they mean to you, the use r. 

Years ago , when Rad io Shack in tro­
duced OS-9 fo r the CoCo, the re was onl y 
Leve l I OS-9. because most of the software 
deve lopment compute rs and business 
computers had only 64K of memory (RAM) 
ava i !able. New re leases of OS-9 were cre­
ated by M icro ware as computer tec hnology 
progressed. Not long after OS-9 Leve l I 
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T he Ke rn el: The law when it comes to how 
things are clone in OS-9. It handles input. 
outp ut . memory management - all the bas ic 
dec isions neeclecl to keep an operating sys­
tem operating. 

IOMAN : The Input/Out put manager. It is 
responsible ror traffi c cont ro l, handling all 
the req ues ts for input and output from de­
vices I ike disk dri ves. 

Clock : Gives you the time or day. and 
handl es all interu pts from the 60-cyc le 
powerline to make it seem li ke many things 
are happening ar once . 

RBF(man): Ma nages all random files and 
directory inl"orm ati on on any dev ice rhat 
stores informati on in bl ocks of clara . 

SC F( man) : Managin g informa tion sent . one 
charac ter <ll a rime. 

Pi peman and t he Pi per: Ha ndles an­
other type of traffic cont ro l: that which runs 
between processes running under OS-9 . Uses 
the piper to transfe r inform at ion and handle 
all com mun ica ti ons up and clown the pipe­
line. 
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was in its heyday for the CoCo, Leve l II 
was introduced, but not fo r the CoCo. That 
would come later. A long these lines, M i­
croware was busy developing OS-9 and , in 
a jo in t venture with Motoro la Corporation, 
BAS JC09. Soon to come would be OS-9/68K 
(OSK) for the Moto rola 68000-based 
computer systems then being deve loped. 
Also, Profess ional OS-9 fo r software de­
ve lopers and Industri al OS-9 for industry 
were being introduced . Industrial OS-9 was 
be ing used espec iall y fo r industri al robot­
ics contro l. 

There are a lot of OS-9 compute rs out 
there 1 Many manufacturers make c ustom 
mac hines with 6809 CPUs li ke the CoCo 
has , o r even 68008, 68020 or 680 I 0 chi ps, 
fo r more power and speed. Hitachi Corpo­
rat ion even makes a chip ca lled the 6309, 
which works li ke the 6809, onl y about f ive 
times as fas t. Along w ith these powerful 
compu ters are hundreds of hardware prod­
ucts, from memory ex pansion to contro l­
lers for robots, to Input/Output ports, and 
more. 

To comp licate matters, there are s ing le­
boa rd compu ters, li ke the CoCo, w ith one 
main board, or "motherboard," as it is called. 
There are also computers li ke the MS-DOS 
mac hines , which are "bus" type, and oper­
ate in part with the attachment of cards 
(circu it boards with specif ic functions) onto 
thi s bus. Bus stands fo r informati on fl ow 
in to and out of theCPU and main memory 

{f)IJr ro Ir 
She ll : Listens to all the comm and s given 
at the keyboa rd. then "tells'· them to the Ker­
nel in its own language. 

Pr int er : Yo u guessed it , all it ever does is 
type . 

I p: Desc ri bes the print er. 

/dO,/d l : Two disk dri ves , the first and 
second in th at orde r. 

I hO: A hard dri ve , very fast and retenti ve 
when ir comes to lots of in fo rm ation. 

I r 0: The on I y one fas ter 1 han the hare! cl ri ve. 
though not as capac ious. is RAM Drive 0. Of 
course. it has trouble retaining inform ati on. 
Eve ry time yo u turn the computer on. it 's 
fo rgotten what it "knew .. the last time you 
were there. 

ACIA: Thi s is the semaphore manager to the 
outside world, Asynchronous Communica­
ti ons Interface Adapter is the full name, bu t 
is mosr often ca lled AC IA or RS-232 . 

PIA : Stands for Parall el Interface Adapter. 

(RAM). This means that you can attach an 
OS-9 card to a bus-type computer and have 
a machine full y capable of running OS-9. 

OS-9 is now running on many we ll­
known computer brands, in addition to the 
Color Computer. It is runn ing on the Atari 
ST series, Apple, Amiga and IBM -compat­
ible (s uch as the Tandy 1000 series) com­
puters. Digital Equipment Corporation even 
manufactures OS-9 boards for the ir huge 
VAX computers in Japan. 

The Microware OS-9 Sourcebook 
Microware Systems Corporation, the 

deve loper and licenser of OS-9, publishes a 
book each year call ed The OS-9 Source­
hook (avail able free f rom M icroware Sys­
tems Corporati on, 1900 N. W. J J 4th Street, 
Des Moines, Iowa 50322). 

While the book should be a complete 
source of info nnation on all OS-9 prod ucts, 
there is a shocking lack of info rmation 
about some very major supp liers of OS-9 
products. Among the absentees is Tandy 
Corporation. Not a sing le piece of hard­
ware or software f rom Tandy fo r OS-9 is 
li sted , nor is Apple, Atari or other computer 
manufacturers. It does li st a huge vo lume of 
hard ware and software suppliers, by com­
pany name, by category of product, and by 
type of software. There are even cross­
referenced indexes to he lp you eas il y f ind 
the product and merchant you want. 

Readers can find out about most Color 

)S-U: 
This manager is responsible fo r ru nning the 
two-way streets in and our of the computer at 
t·he same time, like a parallel printer. 

CC 0 I S K, C C 3 0 I S K: These make sure th at 
the di sk dri ves are orderly. 

CCI O, CC 3 IO , : These mind the hard ware 
srore inside the computer, making sure rhe 
keyboard and screen are working coopera­
ti ve ly with the SCF Manager. 

/ml , / m2: Modems. 

I te rm : You, the user at rhe console. 

/ tl to / t 3: Three other rermn inals (not 
you) connected through a C IA. 

RS-232: If thi s is not there to speak to the 
SCF Manager on behalf of the terminals. 
nobody gets their MOTDs. 

MOTD: Message Of The Day: What you see 
when you log onto an OS-9 Computer sys­
tem from a remote terminal. Also, a newslet­
ter published by the OS-9 Use rs Group. 





Proven 
On the Razor's Edge of 

Basic and OS-9 Hard 
Drive Systems 

Proven Performance for Demanding Home or 
Business Users 

Every hard drive which has been 
produced by OWL-WARE during the 
last 3 years is complete. A system con­
sists of software, hard drive, controller, 
heavy-duty power supply, and LR Tech 
Interface. There are no hidden costs for 
assembly or testing. When a drive sys­
tem is ordered, we fully assemble, test, 
and burn-in the system for 3 full days. 
This ensures dependability and op­
timum performance. 

We have now been supplying CoCo 
hard drive systems and parts for more 
than 3 years. This is the longest history 
in the CoCo market of any system. 
Some other advertisers are stating that 
they have one of the most reliable sys­
tems for the CoCo with all of 4 months 
history in the CoCo hard drive market! 
We have reached our position in the 
hard drive market by providing our cus­
tomers with a quality product that they 
(and we) can be proud to own and use. 

Because of many requests for a lower 
price system in kit form, we are now 
selling a kit of all parts at a significant 
discount compared to our regular 
prices. We recommend this kit (or any 
kits offered by any other supplier) only 
to those who have experience in 
electronic assembly and OS-9. 

We have LR Tech and Burke & Burke 

For 05·9 
Levels 1 
andZ 

OWL Hard Drive BASIC 3 
There have been several ads in this 
magazine about BASIC for Color 
Computer hard drive systems. These 
ads sometimes only tell a part of the 
story. Our BASIC system price in-
eludes assembly, testing, and 3-day 
burn-in period. We do not require a 
Multi-pak to operate. 

Our hard drive systems are fast, reli-
able, and reasonable in price. This has 
been proven by hundreds of users over 
the past 3 years. We do not have to turn 
off error checking for speed. We 
achieve high speed BASIC from a uni-
que indexing method. 

The table below will summarize some 
of the key points about our BASIC hard 
drive system and the B&B system. We 
believe that we have the best BASIC in-
terface for CoCo hard drives available. 

* BASIC Hard Drive S~stems 
Feature OWL &8 
Drive Portion Entire Partial (4 
Available at sections) 
One Time 

User Sets YES Yes 
BASIC/OS-9 
Partitions 

Add to Exist- YES No (?) 
ing OS-9 
Drive Without 
Reformat 

Drives 0-3 YES No 
Hard/Fioee:t 

Built in Park YES No 

Seeed* FAST Fast . 
All feature details are believed to be 

true at time of writing and are subject 
to change. We believe that our BASIC 
hard drives are the fastest due to our in-
dexing method, but both systems are 
fast and we sell both. On ours all 
BASIC commands work including 
DSKINI2 DSKI$, and DSKO$. 

Prices: With/Without Hard 
Drive 

$35./$79. 



Bonus! 
Special 
Bundled 
Software 
with any 
Disk Drive 
Purchase! 

Floppy Drive Systems 
The Highest Quality for Years of Service 

(We have located a number of unused, surplus single sided drives for 
those who wish a quality, inexpensive system.) 

Drive 0 Systems (Half Height, Double Sided, Direct 

Drives) $199. (Same but Single sided) $185 
Drive 0 systems complete with drive, controller, legal DOS, 

cable, case, power supply, and manual 

Drive 1 Systems (Half Height, Double Sided, Direct 

Drives) $129. (Same but Single sided) $115. 
New 3.5", 720K Drives for OS-9 with case & 

Power Supply $179. 
Drive 1 Systems have drive, case, power supply. (You may 

require optional cable and/or DOS chip to use) 
Special for 0/1 Combos (Drives o, 1 ,2,3) $295. 

All drives are new and fully assembled. 
We ship only FULLY TESTED and 
CERTIFIED at these low prices. We 
use Fuji, YE Data, and other fine 
brands. No drives are used or surplus 
unless otherwise stated to you when 
you order. We appear to be the one of 
the few advertisers in Rainbow who 
can truly make this claim. We have 5 
years experience in the CoCo disk 
drive market! We are able to provide 
support when you have a problem. 

I Drives 1 Year Warranty 

I OWL WARE Software Bundle I 
Disk Tutorial/Utilities/Games 

DISK TUTOR Ver 1.1 
Learn how to use your disk drive from 
this multi-lesson, machine language 
program. This tutor takes you through 
your lessons and corrects your mistakes 
for a quick, painless disk drive introduc­
tion. (This professionally written tutor 
is easily worth the bundle's total price.) 

OWL DOS 
An operating system that gives faster 
disk access and allows the use of 
double-sided drives. Corrects a floating 
point number error on early CoCo sys­
tems. 

COPY-IT 
Quickly copies selected programs be-. 
tween disks. A wild card option selects 
groups of programs to copy. 

VERIFY 
Verifies reading of each sector. Bad 
sectors are listed on the screen. 

2 GAMES 
We will select 2 games from our stock. 
These sold for more than $20 each. 

If sold separately this is more than $125 
worth of software!! 

Do not mistake this software with 
cheap, non-professional "Public 
Domain" software which is being of­
fered by others. All of this software is 
copyrighted and professional in quality. 
The tutor is unique with us and has 
helped thousands of new users learn 
their disk drive. 

only $27.95 
(or even better) 
only $6.95 with 

any Disk Drive Purchase!! 
Our .orices. include .a. discount for cash 
5ut cro not mclude sh1ppmg. 
OWL-WARE has a liberal warranty policy. During the warran­
ty period, all defective items will be repaired or replaced at our 
option at no cost to t~e buyer except for shipping costs. Call 
our tech number for return . Return of non-defective or un­
authorized returns are subjec1 to a seNice charge. 



Computer OS-9 products by read ing THE 

RA INBOW each month. The OS-9 Source­
book is an excellent reference for those 
looki ng for computer boards, equipment 
and software not found in THE RAINBOW. 

Table 1 shows a listing of a smal l sam­
pling of hardware and software vendors 
from the Microware OS-9 Sourcebook. 
These vendors have something in common 
in that they all provide hard ware or soft­
ware for OS-9 that runs on a 6809 chip , 
which means it can li kely be made to run on 
or work with a CoCo, if it is not actua lly 
being manufactured for the CoCo. 

The CoCo 3 and OS-9 
Why all this fuss about OS-9 Level II? 

Isn ' t Level I good enough? Sad to say , for 
all those users who invested in OS-9 Level 
r, this is not the case! OS-9 Level II is like 
a Jaguar compared to a Volkswagen when 
it comes to operating systems. And why 
not? The CoCo 3 far surpasses its tried­
and-true predecessors in memory , graph­
ics, speed and functiona lity. While it is true 
that the newer machine is downwardly 
compatible, meaning that it can still run 
most software that was made for the origi ­
nal old battleship-gray CoCos, shouldn 't 
we be asking why we would want to run 
software that is seven or eight years o ld? 

This is also the case with OS-9 Level II. 
Why use Level I when Level II is so much 
more advanced , and so inexpensive to 
obtain? Of course there are always excep­
tions to the rule. If you are interested in OS-
9 on ly on an occasional basis, if you have 
no serious need for Level II, if you are 
content and familiar with Level I, and it is 
running your applications fi ne, then why 
upgrade? As with all things, the difference 
depends on the needs of the individual user 
in each and every case. OS-9 Level II 
requires the capabi lities of a CoCo 3. If yo u 
do not need or want a CoCo 3, then you may 
not need Level II. OS-9 Level II requires 
64K just to hold the operati ng system . 

Imagine, one window with a high-reso­
lution screen requires 32K. You are fast 
running out of memory on a 128K CoCo 3 
already. If you are a serious user, you w ill 
need 512K RAM. Some of the beauty and 
magic (and power) of OS-9 Level II on the 
CoCo is that with Multi-Vue , or just run­
ning severa l different windows , you can be 
using the equivalent of seven different 
computers, simultaneous ly, with the press 
of the CLEAR key. Each window is active or 
interactive with the others as you choose, 
and the effect can be like seven different 
computers - or li ke one ultra-sophisti­
cated computer, if you choose. This is far 
beyond the capabi lities of the CoCo l or 2. 
Multiple disk drives, hard drives, RAM 
disks , terminals and modems with double 
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the horsepower from the CPU , can all run 
off a sing le CoCo. And when yo u have 
fini shed upgrading to 512K, if you are a 
serious user, a hard drive is in your future. 

Naturall y, if you get used to an ana log 
RGB or CM-8 monitor- even for a sho rt 
period of time- it is almost impossible to 
go back to a TV or a compos ite monitor. I 
do not recommend even trying one unless 
you want to get very serious about buying 
one . Of course, with the CoCo 3 you can 
use them both at once, with no adapter 
required. And if yo u miss your trusty TV 
set, plug that in too. 

What You Need to Know to Run OS-9 
Everyday in America, millions of people 

go to work, turn on their computers, and 
begin theirprocluctivedays. Some are more 
productive than others , that ' s true, but the 
point here is that a ll those millions of 
secretaries, receptioni sts, switchboard 
operators , keypunch operators, dentists , 
clergymen and steel workers are not engi­
neers or programmers either, and neither 
do you have to be. 

Whether it is MS-DOS, OS-9, UNIX, 
XENIX or OS/400, it is an operating sys­
tem , it has to be loaded into a computer's 
main memory , and then an app licat ion has 
to run under it. Most people turn on the 
computer, are greeted by a menu , o r go 
stra ight into word processing, electron ic 
mail , or acco unts receivable , which they 
have learned how to act ivate and operate. 
Mostly, they know the names of their disk 
drives, and how to format a floppy disk, and 
some basic commands in DOS or in th~.ir 
applicati ons. 

You who have struggled with dirty 
connectors and Multi-Paks suddenly part­
ing from the computer wh ile it ' s running; 
You who have browsed RAINBOWfests, 
stood up for CoCo at Commodore 64 
meetings , tackled desktop publishing, 
spreadsheets and DELPHI; can ' t you spend 
a few hours learn ing that Drive 0 is now 
called /dO? Of course you can ! 

Now, at last , in the past year, we see 
examples and samples, tutorials, the Start 
OS-9 program and tutorial, The OS-9 Solu­
tion , and the excellent Complete Rainbow 
Guide to OS-9 Levell and Complete Rain­
bow Guide to OS-9 Level II Vo lume 1 : A 
Beginners Guide to Windows. RAINBOW 
Magazine is a resource as well , and an 
important one. 

Don't be Intimidated by OS-9 
The basics to run nearly any program 

under OS-9 can be learned in as littl e as a 
few hours. If you want to know more, you 
can spend from then until yo u retire. But if 
you just want to run programs, and have 
some competency at more than typing in 

DOS , then a few hours should do the trick for 
learn ing about user drives and pathnames, 
command syntax, basic commands like Copy 
and Format , and the like. You cou ldn ' t 
learn the whole nine yards, but enough to 
really get rolling and be successful. 

T he best way to pursue this course is 
probably The OS-9 Level II manual from 
Tandy. The "Getting Started" section is 
really not bad for beginners. A li tt le rigor­
ous, but manageable. Failing that, The 
Complete Rainbow Guide to OS-9 Levell/ , 
Vo lume 1: A Beginners Guide to Windows 
or Start OS-9 by PaulK. Ward (Kenneth­
Leigh Enterprises) wou ld be the next best 
bets. Start OS-9 is the kind of tutorial 
system that has been needed in the OS-9 
community for years. While this excel lent 
system of tutorials is geared specificall y 
for the CoCo, it should be regarded as a 
necessary volume in any beginning OS-9 
user ' s text and software library. It shou ld 
be parked ri ght next to the two Complete 
Rainbow Guides to OS-9, for Level I and 
Level II, by Dale Puckett and Peter Dibble. 
Anyone who wants to , armed with these 
resources and The Tandy OS-9 Level II 
manual, can now be up and running, guar­
anteed. 

There is a unique phenomenon that takes 
place when you start working with OS-9. 
After a while, once you have begun to take 
control of OS-9, you begin to want to know 
more and more. Excitement and fascina­
tion set in , and you want to get back to the 
CoCo to boot up OS-9 and try something 
new. 

Tandy and OS-9 
Tandy made the choice to bring OS-9 

Level II to the Color Computer 3 when it 
announced the new CoCo in July of 1986. 
For those of us at the Waldorf in New York 
C ity , it was a clay of excitement and stun­
ning surprises from Tandy. One of the more 
exciting moments was watching a Color 
Computer 3 beat out a new Tandy l 000 SX 
for speed. 

In some ways, when Microware Sys­
tems Corporation approached Tandy Cor­
poration about OS-9 for the original CoCo 
and then for the CoCo 3, it was history in 
the making. It changed the course of OS-9 
in the world forever, and OS-9, in some 
ways , is stil l shaping our world today. 

Since announcing OS-9 for the CoCo, 
Tandy has been its staunch supporter and 
developer. Tandy has published many titles 
under OS-9, some even contracted from 
independent developers in the CoCo 
Community . Even before the CoCo 3 was 
announced, Tandy was throwing its con­
siderable corporate weight into the major 
product releases and revisions. Among them 
was the announcement of DeskM ate for the 



CoCo. Remember, today's standards are 
quite different from those of 1986. 

In December of 1986 came the long­
awaited DeskMate 3, and with it, OS-9 
Level II, The OS-9 Level II Development 
System, and Multi- Vue, the windowing 
environment with icons eta/ close behind. 
These were exciting times for the Color 
Computer- Tandy began to contract with 
major software manufacturers like Epyx, 
who published fabulous Lucasfilm games 
like Koronis Rift, Rescue on Fractal us and 
Rogue. Ah, the good old days, trying to get 
gf x linked in memory for high-resolution 
Rogue games! 

It was clear, even this early on, that OS-
9 Level II would fly high. Programs like 
DynaStarforthe CoCo 3, The Wiz, Koronis 
R(fi and DeskMate 3 all made their debuts, 
some as quickly as the May 1987 Chicago 
RAINBOWfest, just a few short months 
after Level II' s official entry into the CoCo 
market. 

By 1988, Tandy had decided that wher­
ever and whenever possible, new releases 
for the Color Computer, like Phantomgraph, 
would be released under OS-9. They see 
OS-9 as the future of the CoCo, and have 
adhered most strictly to this policy. With 
many manufacturers fast producing soft­
ware for OS-9 Level II, it seems as though 

Oblioue Triad 
32 Clll"uc1t St, 
Gcor~ctown,Ontat·io, 
L7G 2A7,CANADA 
(416) 877-8149 

The publications available to help the OS-9 user and programmer. 

FINALLY 
ARCADE STYLE JOYSTICK 

FOR YOUR COCO 
NOW GET THE RESPONSE YOU WANT WHILE 

PLAYING YOUR FAVORITE COCO GAME. 
MOVE THE CONTOURED GRIP A FRACTION 

OF AN INCH ANY DIRECTION AND 
INSTANTLY YOUR COCO PERFORMS 

~ YOUR COMMAND. 
RA INBOW 

FEATURES: 
• auto fire lockdown 

releases continuous 
stream of bullets 

• dualfire buttons 
use either thumb 

or trigger finger 
• suction cup base 

for one hand play 
• 6 micro-switches 

for super sensitivity 

To get your own Quest ron 
Joystick, send $29.95 to 

QUEST RON 
P.O. Box 1013 

Roch este r·. IN 469 75-101.9 
or call 

219-223-5584 
C.O.D.s add $3.00 
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For the CoCo user, there are rea lly only a few choices when it comes to OS-9 , and some of these choices depend on your hardware 
setup; that is, the type of CoCo and peri pheral equipment you have. In fact, if you have a CoCo I or 2, and have 64K of memory, you 
are limited to OS-9 Level I. 

There are several versions of OS-9 Leve l l. The most wide ly-known and -used by CoCoists are re leases 1.00.0 I and 2. 00.0 I. (See 
Figure I below for minimum system requirements.) The di ffe rences between these versions include upgraded graphics capabil ity, hard 
drive support, and some " bell s and whistles" that make 0Sr9 Levell a little eas ie r and more convenient to li ve with . In early OS-9 clays, 
Level I was the only version avail able anywhere fo r any _c omputer. 

L eve l II users must have 128K of RAM to run OS-9 , and as you may surmise, this is where the CoCo 3 comes in . The CoCo 3 comes 
with 128K RAM standard, just enough to support important elements like windows, extended graphics and the M ulti-Vue operating 
environment. OS-9 Level II is really "shoe-horned" into the 128K machines, and if you are at all considering becoming a seri ous user, 
it is strongly sugges ted that you upgrade to 5 12K. While it is poss ible to operate OS-9 from a sing le di sk drive, at leas t one more d ri ve 
is strongly suggested for any real use of OS-9 - the bigger the drive the better. If you are making a hobby of OS-9, you will probab ly 
need a hard dri ve before you know it. See Figure I. 

Level I Level II Level I Level II 
---

Requires 64K RAM YES NOI Configuration Menu N04 YES 

Requires 128K RAM NO ,y Es Enhanced Command Set NO YES 

Requires CoCo 3 NO YES Self-Booting With 
DOS Command YES YES 

Supports 7 Windows NO YES 
Higher Processing Speed NO YES 

Utilizes 512K N0 2 YES 
Supports 2 Modem Ports N04 YES 

Advanced Graphics N0 3 YES 
Prints at 9600 Baud N0 9 YES 

Runs Multi-Vue NO YES 
Supports Multip le 

One Disk Drive Required YES 8 YES 8 Hi-Res Displays NO YES 

Supports Hard Disk N0 4 YES Easy-to-understand 
Manuals NO' YES6 

Supports Double-
Sided Disk N0 4 YES Supports Analog 

RGB Monitors NO YES7 

Supports 40-Track Disks N04 YES 
Supports Composite 

Supports 80-Track Drives N04 YES Monitors N0 7 YES 

Footnotes : 

I . OS-9 Level II requires 128K minimum to operate. 5. Most users would argue that these manuals are unders!anclable on ly to a 
soft ware engineer with a degree in programming. Some might disagree th at 

2. Hard ware is available to upgrade to 5 12K. which might then be utili zed the manuals are user-hostile. 
by OS -9 in 64K bloc ks. 

6. Most use rs agree th at the OS-9 Le ve l l I manuals, while still qui 1e rigorous, 
3. There is some support for advanced graph ics in later versions of OS-9 parti cularl y to the nov ice, are usab le and understandable to the user, mak ing 
Levell such as Levell version 2.00.0 1. T his is limited by the hard ware or the manuals to Level II user-understandable, not qui te use r- friendly. 
the CoCo i!Se lf. no1 spec ifically by OS-9 . 

7. Hard ware limitation of CoCo I and 2. 
4. Software is available such as SDisk by D.P. Johnson and o1her u1ili1ies 
from third party vendors to support device dri vers to use other than single- 8. You can run OS-9 on one disk dri ve. but a minimum of two is strongly 
s ided double-dens i1 y 35-lrack dri ves . and other devices such as hard dr ives . suggested. More serious use rs will like ly need a hard d ri ve as well. 
modem packs, speech synthesizers. etc. There is some li mited suppon for 
more !han s1anctard support 111 OS-9 Leve l I Vers ion 2.00.0 I. 9. OS -9 Leve l I Ve rs ion 1.00.0 I prints a1 a maxim um rate of 2400 baud. 

0 

Figure 1: OS-9 Level I vs. OS-9 Level II 
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Tandy has ensured this place for the Co lor 
Computer. They are throwing in all their 
support to it, and we know the CoCo will be 
around for a long time to come. Of course, 
OS-9 users can relax and breathe eas ier, 
because long after the CoCos are gone (if 
they ever go) , OS-9 wi ll still be there. 

A Rainbow of Colorful Applications 
OS-9 is exciting, new, and on the fore­

front of what is to come. But what good is 
any of that if you can ' t get the computer to 
work for you? What is needed is the right 
tool forthe right job, and with OS-9 you can 
be assured of finding exactly what you 
need. Word processors, spreadsheets, 
communications, databases and high-level 
languages are all there for the asking. 

One of the things that makes OS-9 so 
powerfu l is its ability to use avai lable tools. 
That is to say, if someone has already 
written a program that plays "The Star 
Spangled Banner," you do not have to 
reinvent the wheel by writing it again for 
incorporation into your own patriotic pro­
gram. You may be able to utilize the pro­
gram like taking a book out of a library. 

Another powerful feature ofOS-9 is that 
with in a relatively short period of time, a 
user can learn how to make his or her own 
ideas work with a minimum of program­
ming effort. For new users, this is not as 
important as finding software to get the job 
done for you now, not when you have 
learned enough to do it yourself. 

The following is an extensive li st of 
software applications available to the CoCo 
user. The list is comprised entirely of prod­
ucts and compan ies advertised in THE RAIN­

BOW. (Products highly recommended for 
new users are preceded by an asterisk.) 

Tandy Corporation 

OS-9 Levell and OS-9 Level II operating 
systems: Tandy has li censed OS-9 from the 
original manufacturer, Microware Systems 
Corporation. OS-9 runs on 6809 computers 
like the CoCo 1, 2 and 3, and a globe­
spanning array of other computers, includ­
ing the 68000 series computers. 

Mufli-Vue: This is an excellent windowing 
system designed to take advantage of the 
capabi lities of OS-9 Level II windows and 
the CoCo 3. It has a major shortfall when 
used on a 128K system, in that you can keep 
only one Lo-Res window open at a time. If 
you are serious about Multi-Vue and OS-9, 
you must have 5 l2K to get good use of the 
program. With a combination of 5 12K RAM 
and multiple drives or a hard disk, this is a 
great way to use the CoCo to its full poten-

tial, by running a number of different pro­
grams simultaneously in separate windows · 
(see photo below). 

OS-9 Development System: This is a series 
of software tools, bundled together and 
sold as a package called development tools 
from Tandy. They are neither the best, 
fastest, strongest, nor fullest-featured, but 
they can get the job done. The system 
includes an interactive debugger for testing 
programs and accessing the CoCo's mem­
ory; a screen editor (SC RED) for editing text, 
but this has too few formatting commands 
for use as a serious word processor; and a 
Relocating Macro Assembler (RMA), which 
functions as a macro assembler and linkage 
editor. RMA lets you write, test and then 
assemble separate parts of the program. 
Utili ties include Mak e, which helps keep 
track of programs and files that need to be 
updated because of system changes; Touch, 

which updates the modification date of 
files; and a virtual disk or RAM disk driver 
for high-speed storage in RAM - just 
don ' t forget to save the information on the 
RAM disk before shutting off the system. 
Lastly, there is a set of 12 commands for 
OS-9 that make life a little eas ier when pro­
gramming. 

OS-9 Pascal Version 2.0: This high-level, 
structured computer language was origi­
nally written to provide simple solutions to 
complex problems, and to actually teach 
programming. The OS-9 version is very 
faithfu l to industry standard, and has a 
native source code translator that can run 
programs at four to five times the speed of 
the compiler using P-code methods. This 
version cannot teach you Pascal , but does 
include references for learning it. Pascal is 
not as popular as C, or some of the other 
languages that now make code (programs) 
easier to transfer and translate between 
computer systems of different types . 

OS-9 C Compiler: This is a programmer 's 
language. It is one of the most popular and 
powerful programming languages avai l­
able today. It produces programs that are 
very easy to move to computer systems of 
different types. C works in terrific combi­
nation with the 6809 (CoCo) and OS-9 

(like UNIX), since all three were essen­
tially made for each other. It is not an 
instruction manual , but a reference manual 
(not for beginners). 

TIS Word, TIS Edit, TIS Spell: This versa­
tile set of three programs makes a good, 
solid word processing trio for everyday 
use. The heart ofthese three separately sold 
programs is TIS Edit (also available under 
RS-DOS), which is a screen-editor type 
program. Don't expect miracles from this 
package, but it can handle the basics well. 
Tl S Word is a formatting system that works 
on any OS-9 text fi le , a,lthough it is specifi­
cally geared for TIS Edit files. It is a graphi­
cally-oriented program, which shows you 
what your printed pages will look like, and 
then allows you to print or edit them. It is 
interesting, very easy to use, and sophisti­
cated enough for general purpose everyday 
use. TIS Spell also works with any OS-9 
text file, and spell-checks it for you. TIS 
Spell has a full-featured correction capabil­
ity against a 100,000-word master diction­
ary and a quick dictionary of more com­
monly used words. The combination makes 
for a relatively fast, effective spell checker. 
This program requires a little knowledge 
about OS-9 pathnames and command for­
mats . 

* DeskMate: This integrated set of pro­
grams for the CoCo 1, 2 or 3 was what all 
the rage was about four years ago, when it 
was introduced for the CoCo. It was an 
instant hit running under OS-9, and turned 
the attentions of many users towards OS-9 
for the first time. DeskMate is versatile and 
easy to learn and use with a mouse and 
icons. It has calculator, filer, telecom, text, 
paint and spreadsheet programs to work 
with. They are all bare bones as far as 
programs are concerned, but can make a 
good introduction to OS-9, or if your needs 
are very simple and straightforward make 
for a very easy-to-use little package. Don ' t 
count on any serious text or number crunch­
ing or graphics masterpieces. It does in­
clude an excellent manual, one of the best 
for OS-9 applications. 

* DeskMate 3: This is a rewrite of Desk­
Mate to take advantage of the CoCo 3's 
upgraded capabilities. 

* Phantomgraph: This package allows the 
graphing of data, either input from the 
keyboard or from a spreadsheet file (like 
DynaCalc). It provides good graphing 
capabi lities for the CoCo 3, and a good 
demonstration of OS-9. 

DynaCalc: This is the be all, do all and end 
all of OS-9 spreadsheets. Watch out, Lotus 
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1 -2 -3! A comprehensive manual foc uses 
on program use, not OS-9. Once the system 
is configu red and set up correctl y, users 
(famili ar w ith spreadsheets) will have no 
trouble . Novices , be patient, you can learn 
thi s more rigorous program wi th some d ili ­
gence. It is a powerful spreadsheet implem­
entat ion and well worth obta in ing. 

OS-9 Profile: This database management 
system is easy to learn and use, parti al 
thanks to a we ll -written manual. It is a 
powerful and f lexib le database manage­
ment system fo r OS -9, li kely to be all the 
database most users wi ll ever need . N ine 
d ifferent types of screen des ign and numer­
ous report formats make thi s a versatil e 
package. 

* Biosphere: A simulation of an eco log ica l 
system in a future setting. T hi s is actually a 
quite rea li stic , well-des igned and e legant 
simulat ion, with good graphics - an ex­
cell ent va lue . 

* Korom·s Rift, and Rescue on Fractal us: If 
you li ke h igh-powered graphics, a good 
chall enge and fast ac ti on, these two games 
are for yo u. In Koronis Rift (see photo 
above), yo u are looting hul ks full offutur­
istic weapons and too ls fo r survival, while 
being shot at by nasty guard ian saucers. In 
Fractalus, you are t1y ing to rescue a clowned 
space pi lot in sim ilar peril ous si tuations. 
Both are fun arcade-sty le strategy games, 
and are exce llent demonstrat ions of OS-9 
Level II (CoCo 3) graphics . Great for be­
ginners, who want to have fun with OS-9 . 

* Rogue: This is an implementat ion of an 
o ld favo rite game. W ith OS-9 Leve l II 
graphics it is challenging and enjoyable as 
a combinat ion maze/d ungeon sty le game. 

* Tondv HnmC' Puh/ishC'r: Thi s low-end 
desktop publi shing system fro m Tandy 
would actua ll y be very good fo r an intro­
duction to OS-9 and product ivity. Thi s is a 
fa irl y simp le-to- learn and -use program fo r 
creating integrated text and graphics 
(news letters) on a page. TH P has a number 
of differe nt graphics , fo nts and sty les to 
work with . It does. however. expect tex t to 
be generated by another ed itor under OS-9, 
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although you can enter text d irectly into 
THP. 

Note: This is a good sampling of programs 
ava il ab le from Tandy, nota complete li st of 
OS-9 titles ava il ab le. 

Frank Hogg Laboratory 

Scu lptor: The most powerful software 
system made fo r OS-9. It is a 4GL (Fourth 
Generation Language), SQL (System Query 
Language) and an appli cati on generato r, 
database system and programming lan­
guage. all ro lled into one. Once yo u know 
it, it is ex tremely easy to use as a program­
ming language, and you will be able to 
wri te program in about one-tenth of the 
t ime you could wri te the same thing in C. 
Thi s is a very seri ous developme nt system . 
It is not fo r nov ices. Sculptor runs on a 
5 I 2K CoCo 3 with fl oppy dri ves, but a hard 
dri ve is strongly recommended. O n sale for 
$ 199.95 ($60 fo r upgrade to Version 1.16). 
If you want to pick a language to learn , 
Sculptor is it. Programs that run on the 
CoCo are d irectl y transportable to PC o r 
other computers (modif ied at run time). 

DynaStar/DynaSpe/1 : In my op inion, Dy­
naStar is the best, most seri ous word proc­
essor under OS-9. It is very s im ilar to 
Wore/Star in command fo rmat, has pull ­
down menus and Help screen. A good SO­
co lu m n screen (in / w7 or whicheve r sc reen 
yo u wa nt) is easy to insta ll , and you can 
format text and use many d iverse printers. 
Bold , do uble-strike and unde rline are all 
sup ported with WordStar wo rk-alike 
commands. DynaStar ($99.95) has a ma il ­
merge feature, 29 configurable macros, and 
edits f il es larger than memory. Now that is 
word process ing! DynaSpe/1 ($75 or $25 
with DynaStar purchase) is a spe ll checker 
fo r DynaStar or any text under OS-9. It has 
a 20,000-word d ictionary , which is surpri s­
ing ly small , but is genera ll y considered the 
bes t spe lling checker fo r the CoCo 3 run ­
ning OS-9. Written by Dale Puckett. 

The Wi::: U nquestionab ly one of the f ines t 
OS -9 termina l programs ava il able. Bill 
B rady. the program 's author (and ed ito r of 
MOTD). is a programming ace when it 
comes to OS-9 . Thi s program, although 
difficul t to ins tall for the nov ice, is most 
reward ing in its operation. W indows fo r 
d ialog, system messages, conference mode, 
up/downloads, she ll commands - The Wiz 
has it all. Fo r the CoCo 3 onl y. $59.95, 
incl ud ing free Wi::Pro d isk. 

Inside OS-9 Level II : Thi s authori tat ive and 

compre hensive look inside OS-9 Leve l II 
fo r the CoCo, by Kevi n Darling , is not fo r 
the novice. Thi s 200 plus-page book 
($ 19.95) , publ ished by FHL, is onl y fo r 
those interested in the bi ts and bytes and 
memory registers that actuall y comprise 
OS-9 Leve l II , and how they work to make 
the operating system function. 

Second City Software 

''' Check-09 M\1 \1 ersion 2.0: T his handy, 
easy-to-use, versatile program runs under 
Multi-\lue to balance your checkbook. It 
works well , is easy to install, and even 
includes an ed itor now to enable adjust­
ments to be made after the fact when needed. 
It even incl udes A TM transactions fo r yo ur 
records. Thi s is the f irst program I have 
seen under OS-9 that actually makes do ing 
f inanc ial work fun ($25 .95). 

* The OS-9 Solution: This easy-to-insta ll 
and -run program replaces 20 of the most 
commonl y used commands under OS-9 
Leve l I or II. A menu fo rmat a llows you to 
type onl y the f irst letter of a command, and 
a f il e stack pointer on the screen po ints to 
the f ile that the com mand w ill act upon. 
Other commands check free d isk space, 
fo rmat di sks, etc. T hi s is a great program 
fo r novices because it allows them to inter­
act di rec tl y with the shell by provid ing 
Help screens and good docume ntat ion. The 
Solution works under both OS-9 Leve l I 
and Level II, however, in its current re­
lease, some aspects of The Solution do not 
work under Level II ($24.95). 

.. 
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* Ultimuse Ill (see photo above) : Thi s pro­
gram is one of the best exam ples I've seen 
of what OS-9 Leve l II can rea ll y do. The 
program is des igned to ed it and play m usic 
scores through a MID I key boa rd synthe­
sizer. It is the only example of a program of 
thi s type running under OS-9 that T have 
seen. Ultimuse Ill uses windows and a 
mouse fo r control. There is careful , thor­
ough documentation, and even a tutori al 
fo r the nov ice user to install the program 
quick ly and eas ily. The documentation 
carefully ex pl ains all terms, and shows 



how they might be used. The tutorial is 
excellent, because it takes you from the " in 
the package" stage to the "up and running" 
stage, quickly and easily. If you follow the 
directions, you can ' t miss. The music qual­
ity is exceptional, and the editing feature 
provides a means to access all the elements 
from vocal to violin, and tell s the user how 
to use them to make wonderful music. This 
is a must for music lovers! 

Alpha Software Technologies 

* Presto Partner: This new release is a 
RAM-resident alarm, calendar, phone di­
aler and notepad. It operates in the back­
ground until you call it, and is relatively 
well-mannered with other OS-9 programs. 
When the alarm sounds, the screen on the 
CoCo turns red and starts flashing, and a 
low but aggravating beeping sound occurs, 
until you invoke Presto Partner with the 
CLEAR and ALTkeys . A quicker way to shut 
off the al arm would be nice. ($29.95) 
Requires 512K and Level II . Can be in­
stall ed to Multi- Vue, but no instructions are 
included. 

* The Zapper: This program is easy to 

install and run , but unfortunately, is better 
at di splay ing files a sector at a time than 
recovering lost fi les. Its recovery system is 
a sector-by-sector viewing of a fil e, and 
recovering if poss ible, that depends on the 
user' s eyes ight, more than anything else. A 
file can also be saved by view ing a piece of 
it w ith the Find option, and then backing up 
to the fi le headerto begin saving it. This can 
get rathertedious , as you can imag ine. Sti ll , 
a good package, and worth the money. For 
Level I or II ($ 19.95). 

* Warp One: An easy-to-install and -use 
terminal system for OS-9 Level II and the 
5 12K CoCo, this neat littl e comm unica­
tions program gives you some s•Jphisti ­
cated features like X- and Y -modem fi le 
transfer, as well as capture, autodial, chat 
mode, online timer and macros that you can 
edit and send just by press ing the F2 key. 
Good for all your telecommunications needs. 
Not as sophisticated as The Wiz, but still 
quite good. 

* Multi -Menu: A menuing system for OS-
9 Leve l II that lets you des ign and edit your 
own menus . T here are submenus, and thi s 
is a pull-down type menu system, which 
will run any command put into it. A must 
for the beg inner. Easily installed in Multi-

~@an~~~@m -M~ tho~ ~mdisk!l 
I SolidDrive"' doesn't forget! Built in 

batlery power kicks in when you turn 
off your CoCo to keep all your files 

Vue,Mu lti-Menu is accessed by clicking on 
the menu icon from the Multi-Vue sc reen 
($19.95) . 

* Disk Manag er Tree : Another excell ent 
tool for the beginning OS-9er. It s implifies 
creating, deleting and changing directo ries 
and files, and presents them with a graphi ­
ca l display (like a tree) . The program is 
easy to insta ll , and there are insta ll at ion 
instructions for Multi-Vue. One thing I did 
notice is that if you get ahead of yourself 
using "Type Ahead ," it could be possible to 
start deleting a directory in its entirety by 
press ing the D and Y key combination. 
Another fa il safe should be put in to prevent 
this ($29.95). 

OS-9 Levell/ BBS: This software, now in 
its third release as Version 3.0, is becom ing 
a very sophisticated BBS system. The soft­
ware is actuall y groups ofOS-9 commands 
put together in such a way as to create a 
powerful BBS system with conferencing 
modes, up and download utiliti es, support 
for ASCII capture and for X- and Y -mo­
dem transfer, and more. It has clearly been 
modeled in some ways after DELPHI and 
the authors have clone a good job simulat­
ing a DELPHI-like environment unde rOS-
9. This is a real high-perform ance board 

I safe and ready for use instantly the 
next time you power-up. Unlike The first magazine devoted exclusively to OS-9!!! 

I 
dynamic ramdisks that require lots of 
power and constant refreshing, our 
CMos static rams consume so little 
power that Solid Drive"' will retain n·s 

I information for years . No more 
floppy to ramdisk file copying just to 
get ready to work. If power failures 

I are your problem SolidDrivem is for 
you! The instant power loss occurs 
your valuable work Is protected. 

I SolidDrive"' works with OS9®, 
RSDos or can be accessed from 
machine language programs. You 

I can even use part of SolldDrive"' 
from OS9 and part from RSDos. No 
matter how you use SolidDrive"' we 

I think you'll be amazed at how fast it 
works. There simply Isn't any faster 
long term storage device available 

I for the CoCo. SolidDriverM is 
compatible with Multi-Pak®, or may 
be used with a "Y" cable and comes 

I complete with 059® Level In! device 
driver and formatter software. Available in 512K and 1 Megabyte versions. Factory 
up9rades available for 512K version. Also available RSDos Driver treats 

I SoltdDrive"' as 3 or 6 SSSD RS devices, 27C64 EProm $19.00 Includes software 
to partnion SolidDrlve for use by 059® and RSDos, and Solid Boot© software to 

S lido I b V
'd' C allowautobooldirectto0S9® 

I 0 r Ve™ Y I I COm orp SolidDriveTM is the fastest, 
512K (524,288 bytes) $395.00 mostretiablelong-term 

11 Meg (1 ,048,576 bytes) $695.00 storage available to the 
Please add $4.00 shipping small computer user! 

I 
Arizona Residents add 5.5% Sales tax 2 Year Limited 
Visa MasterCard orders welcome Guarantee 

I Vidicom Corp 20 E. Main st. o Suite 710 ~c~~~~~:~~~fe~·:~~J 
Mesa AZ 85201 (602) 827-0107 and Motorola Inc. MuHi· 

~lours' M-F 9·00 am_ 5·00 pm MST pak is the trademark ... of 
• • Tandy Corp. -----------

Every other month, you will receive a diskjam ·pack eci 
with programs and articles all for OS-9. 

In each issue: ~~ 
Ctq,,~eow 

,/ 10 helpful and usefu l programs to ht·lp bu tl d your OS-9lthr~uy St141.14 .,.to,_, 

./ lnstn..Jc llons, examples, and samples of Bas ic09 procedures and suhrouUru:s to 
help w1lh your own programs and your underst;.Jndtng of 1Ja.stc09. 

.I Program reviews, I lints , Jl elp columns, and fnfonnatlvc articles to adv~mcc: 
your knowledge ofOS-9. 

./ Supplied totally on 5.25" disk 

,/ Oound manual st~nllo each new su bscriber for help In gelling Nl n e-T\lm:s up 
a nd running. as well as Ups on using It with a r~:~rn disk or hard disk . 

r/ All graphtc/joysllck lnlcrfact: for case of ust:!! 

And all t.hi s fo r only $34.95 a yea r! Most o th er 
packages offer only 4-8 prog ram s fo r th e sam e 
amount, while you gct60 programs plu s m ore! 

To orde.r, pka~ r: ~r.nd U.S. c:he.c:k or m uncy ordr.l' tn: 
echntr:al A'\stst.ancr. & lnqiJ!rte. 
Ucu ume to c..ll : 7 -l}pm P.:ST .sunn..,.~ 

12 t hl7f>H·7H!l1 

JWr Enterprises 
5755 Lockwood Blvd. 

Youngstown, OH 44512 
Surry , no C.O.D.'~; fordWl orda~. JJb!rJ.'ie W H': U.S. money orde u . 

Chr:cks, all (}IN 3 w~k~ for recr:tpt of flnll.!Hiue/ba c:k l!'i!!\Je . 

Co pyr"liH /CI /Jt' 
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Table 1: Vendors from Microware 's OS-9 Sourcebook 
Did you think OS-9 was only for the CoCo, and onl y avail able here at home? Well , think again. 
It is also not just the softwa re of which we speak, OS-9 runs on myriads of computer systems, and has numerous versions. There is 

OS-9 Level I, II, OS-9/68000, OS-9 Professional, and OS-9 Industri al. 
All oft he manu facturers listed under"Hardware" build OS-9 systems that run exclusively OS-9! Apple computers, the Atari ST series, 

even Tandy MS-DOS computers, and any other compatibles can run OS-9 as well , with the installation of a 6809 or 68000 processor 
board. Some computers are designed to run OS-9 and MS-DOS plugs into them, not vice-versa. (For information on the difference 
between OS-9 Level II and OS-9 Level I see Figure l. ) 

Software vendors: 

Clearbrook Software Group, Inc. 
Box 8000, Suite 499 
Sumas, Washington 98295 
604-853-9 11 8 
Erina,Seri11a. for system mode debugging, MSF 
(MS-DOS File Transfer) and many other titles 
fo r producti vity and soft ware development. 

Computer Systems Center 
36 Four Seasons Center #332 
Chesterfie ld, M I 630 17 
3 14-576-5020 
DynaCalc fo r OS-9, an excellent , poweJt'ul and 
versatile spreadsheet program. 

Computer Systems Consultants 
1454 Latta Lane N. W. 
Conyers, GA 30207 
404-483-4570 
Super Sleuth. Cmodem, cross assemblers and 
debugging simulators fo r app lications, develop­
ment and producti vity. 

Trend Computer Systems 
828-A Dodsworth 
Cov ina, CA 9 1724 
8 18-33 1-4 114 
CNC: machine shop estimating software. 

Specia lty Electronics 
909 North Cleve land 
Enid. OK 73703 
405-233- 1632 
Accounrs Pavable.Accoums Receil'able, books. 

Southeast Media Div C. P. I. 
5900 Cassandra Smith Rd. 
Hi xson, TN 37343 
6 15-842-4600 
Stylograpil/Merge/Spe/1, Sculptor 4GL, Sah·e, 
Virtual Terminal, high-level programming lan­
guages and more fo r OS -9. 

P lus Five Computer Serv ices 
765 Westwood Drive 
St. Lo uis, MO 63 105 
3 14-725-9492 
MUMPS, a character string manipulation lan­
guage. 

Windrush Micro Systems, Ltd. 
Worstead labs 
North Walsham, Norfo lk NR28 9SA 
England 
0692-404086 
Screen Editor II I (screen/tex t ed iror) and many 
other applications. 

LLoyd l/0 
P.O. Box 30945 
Portl and, OR 97230 
800-227-3719 
CRASMB, CRASMB 16.32 (mnemonic address­
ing and mode handling) fo r softwa re develop­
ment. 
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Gimpel Software 
3207 Hogarth Lane 
Collegevi lle. PA 19426 
215-584-426 1 
Generic Lint (d iagnostic fac ili ty for the C lan ­
guage) and other programming too ls. 

H. C. Anderson Computer. A/S 
Englandsvej 380 
DK-2770 Kas trup 
Denmark 
45 1-5:;4-404 
Cad FinanceOne (G/L, budgeting, P&L's ,etc.). 

Hardware Vendors: 

AAA Chicago Computer Center 
120 Chestnut lane 
Wheeling. lL 60090 
3 12-459-0450 
Elektra-se ries computers. 

Compcontro l B.V. 
Stratumsedijk 3 1 
Postbus /P.O. Box 193 
5600 AD Eindhoven, Holland 
3 1-40-1 24955 
CCS systems and CC board level CPU, storage, 
comm hardware. 

Data Comp Div ision C.P.l. 
5900 Cassandra Smi th Rd. 
H ixson, T N 37343 
6 [5-842-4600 
Mustang 68K computers. 

DEC 
8-2 -52 Nankohigas hi 
Suminoe-KU , Osaka 559 
Japan 
0723-37- 11 0 I 
SP-series computer fo r software development 
and VME (Versa Mod ule European) CPU 
boards. 

EKF Elektroni k GmbH 
Weidekamp Str. I A 
D-4700 Hamm I 
West· Germany 
0238 1- 12630 
68K computers and board level programming­
oriented products. 

Fairli ght Instruments 
15- 19 Bounda ry Street 
R ushcutters Bay, N.S.W 20 11 
Australia 
(02) 33 1 6333 
Fairlight Seri es U CMI for audio and music pro­
duction. 

GESPAC SA 
3, Chemin des Aul x 
1228 Plan-Les-Ouates. Geneva 

Switzerl and 
(22) 713 400 
Gescomp software development system and 
board level CPUs, 1/0 boards, communications 
ports, and more. 

H. C. Andersen Computer A/S 
Englandsvej 380 
DK-2770 Kastrup 
Denmark 
45 I 52 44 04 
Dragon 200 OS-9 Level I system. 

Matri x 
J 203 New Hope Road 
Raleigh, N C 276 10 
(9 19) 833-2000 
6809 and 68000 software developmenr systems 
and numerous board level products. 

MJ. l. 
Les 3 Fontaines 
B.P. 11 0 
951 I 0 Cergy Pontoise, France 
30 735225 
MS-seri es systems and GMl-seri es board level 
products . 

P EP Modular Computers GmbH 
Am Klosterwald 4. 8950 Kaufbeuren 
West Germany 
0834 1-8 lOOt 
68K systems and board level products. 

Robcon O Y 
P.O. Box 46 
SF-0277 J Espoo 
F inland 
(3580) 859 1 I 
Board leve l 68K CPU and l/0 products. 

Synt.el Microsystems 
Queens Mill Road 
Huddersfie lcl HD I 3 PO 
England 
0484535 10 1 
HS6000 Compu ters, board level systems and 
controllers. 

Wind rush Micro Systems 
Worstead Labs 
North Walsham, Norfolk NR28 9SA 
England 
0692-404086 
Omega computer systems and numerous board 
level products. 

XYZ Electronics Inc. 
RR 12 Box 322 
Indianapolis, Indi ana 46236 
(3 17) 335-2 128 
System 7 Computer fo r software development, 
numerous board levels. 

0 



with security levels and enough utilities to 
make anyone serious about a BBS take 
notice. Some of its elegance comes from 
the ability to split users into different levels 
of access. It stays true to OS-9 formats. 
Requires 512K and OS-9 Level II. Includes 
comprehensive installation instructions. Not 
for the novice user ($29.95). 

Microtech Consultants, Inc. 

XWord ($69.95), XMerge ($24.95), X Spell 
($39.95): Three programs for a formidable 
word processing trio. They are designed to 
work with and complement one another, 
and they accomplish this reasonably well. 
XWord is the core of the text-editing sys­
tem. This full screen editor is not set up like 
DynaStar, but does have its own online 
help. Combined with XMerge and XSpell, 
it makes a fairly complete package. The 
spellchecker, at 40,000 words, is twice the 
size of the DynaSpell checker. However, it 
does not automatically replace a misspelled 
word. It is up to the user to correct the 
misspelling with hi s own attempt at the 
correct word. This series of programs high­
lights the capability of OS-9 to filter files. 
Not recommended for the novice. 

D. P. Johnson 

D.P. Johnson Company has long been a 
supporter of OS-9 on the CoCo. Johnson 
was first bringingoutOS-9to MS-DOS file 
transfer utilities five years ago, before 
anyone else. Now the company has grown 
some, but D.P. Johnson keeps producing 
the same kind of reasonably priced, high­
quality software. 

SDisk3: Designed to replace the CC3DISK 

module in the OS-9 Boot file. This utility 
package is designed basically to let you set 
up your drives for your system the way you 
want them set up. Several utility programs 
on the market from other companies re­
quire that SDisk3 drivers be present in 
memory to operate. An automated proce­
dure also helps create a bootable disk with 
the new device descriptors, and several 
other utilities are included on the di sk. A 
must for even the casual user. Can be used 
by a novice, but rigorous. For Level II only. 

SDisk and Bootfix: Same basic idea, but for 
making bootable 40- and 80-track disks 
under Level I OS-9 (SD isk $29.95, SDisk 
and Bootfix $35.95, SDisk3 $29.95). 

* MSF (MS-DOS file transfer): This pro­
gram requires SDisk3 to operate. Central 
commands are for copying, renaming, di­
rectory, remove directory and attributes. 
This is a complete, easy-to-install and -run 
MS-DOS file transfer manager ($45). 

* PC-XFER (MS-DOS file transfer): This 
program requires SDisk3 to operate. Cen­
tral commands are for copying, renaming, 
directory, remove directory and attributes. 
This is a complete, easy-to-install and -run 
MS-DOS file transfer manager ($45). 

FORTH09: This is a powerful implementa­
tion of FORTH for OS-9. One of the most 
powe1ful features of this high-level lan­
guage is that any programs or modules 
written in FORTH do not have to be com­
piled. They can be saved as executable 
machine language modules. This version, 
by D.P. Johnson, tries to stay as close as 
poss ible to the FORTH-83 standard , and 
pretty much does, although there are some 
differences in words (object names). This 
is largely due to the split functionality of 
OS-9, where data and mapping is done 
separately. Nevertheless, Dan Johnson has 
stuck very close to the standard without 

limiting and restricting OS-9, and this makes 
an excellent implementation of FORTH under 
OS-9 ($150). 

Magus Systems Engineering 

4Most: This is a package of four utility 
programs for OS-9. They are powerful 
invocations of OS-9 to be sure, and will run 
both on Level I and Level II machines. 
With Level II, the Shell command that 
replaces the standard shell will not load in 
all its supplemental programs to memory. 
It also takes up a little more space, so with 
I 28K machines , getting everything you 
want in there will be tight. 512K users, 
relax. The new shell gives use of wildcard 
characters (*'sand ?'s), and has parameter 
passing. c Pis a utility that makes it easier to 
copy multiple files, sort them and will copy 
by time. MV makes it easy to move files 
around, and Print gives paginated, format­
ted print to the printer ($24.95). Could be 
used by an advanced beginner. 

Sugar Software 

* OS-9 Calligrapher for Level I or II: This 
program serves as a filter to generate the 
most fantastic and varied fonts you can 
imagine. Either from keyboard input, or 
with a file generated by any OS-9 word 
processor or text editor, OS-9 Calligrapher 
makes beautiful calligraphy out of your 
words. It will even do labels, and most 
anything else you can throw at it. It costs 
only $24.95 , and has dozens of fonts that 
can be bought for it inexpensively (25 to 30 
fonts at $29.95 per disk; specials avail­
able) . This is easy to load on any OS-9 
machine, and easy to run as well. The OS-
9 Font Massager($ I 9.95) is about as easy 
to run. It allows you to modify your fonts in 

T~T ~SEMBLY LAN~ PROG AMM~K:!!: 
"Assembly Language Programming for the CoCo" (The Book) and the CoCo 3 (The Addendum). 
Professionally produced (not just skimpy technical specifications). THE CoCo reference books. 

THE BOOK - 289 pages of teaching THE ADDENDUM - Picks up 
assembly language for the CoCo 1 & 2. where the BOOK left off. Describes 
It's used as a school text and is an ALL the CoCo 3 enhancements & how 
intro to Computer Science. It describes to use them with assembly language. 
the 6809E instructions, subroutines, The most complete GIME spec. 
interrupts, stacks, programming WOW - Super-Res Graphics, 
philosophy, and many examples. Also Virtual Memory, New Interrupts, 
covered are PIAs, VDG, SAM, kybd, and more information not available 
jystk, sound, serial port, and using elsewhere. Find out what the CoCo 3 
cassette and disk. $18.00 + $1.50 s/h. can really do. $12.00 + $1.00 s/h. 

COCO 3 SPECIAL US check or money 
order. RI orders 
add 6% sales tax 

Start your CoCo 
library right. 
See what the CoCo 
can really do and 
save money - buy 
the BOOK and 
ADDENDUM 
for only $27.00 + 
$2.00 s/h. 

TEPCO 
68 James Court 

Portsmouth, RI 02871 

See Us On DELPHI 
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any way you choose, and can even com­
pletely generate new fonts. It will do graph­
ics as well. since the graphics <u·e bit mapped, 
and that means you can draw an icon, fo nt, 
or virtua ll y anything you want. These two 
offerings from Sugar Software make work­
ing with OS-9 enjoyble and rewarding. 

Granite Computer Systems 

* CCS File Transfer Utilities: These utili­
ties require the D.P. Johnson SDisk3 driver 
to operate. You can get the FTU package 
under Multi-VHe ($54.95) or standard for 
($44.95). Nov ices shou ld get the MHiti­
Vue version. lt is relatively easy to load and 
run. Thi s is a comprehensive fil e-transfer 
system for transfers between Flex. OS-9, 
MS-DOS and RS-DOS. Thi s is the onl y 
package ava ilable that wi ll handle all those 
formats and transfers and handle them in 
Multi-Vue. lf you are just starting out in 
MS-DOS or in OS-9 and have f il es to 
transfer between operating systems, or if 
you are an experienced user wi th fil e trans­
fer requirements, CCS FTU is without a 
doubt the way to go. 

Burke & Burke 

* R.S.B. : This could be the ultimate bridge 
to get all you RS-DOS potatoes into OS-9 
without hurting you unduly. Th is is an 
amaz ing implementation of Radio Shack 
BASIC under the auspices of the power of 
OS-9 Level II. If you know BASIC, you 
have very lit tle to do besides boot up and 
run programs. You wi ll lea rn more about 
OS-9 as you go, somewhat serend ipitously, 
due to the change some commands go 
through to make allowances for the ope rat­
ing system. Transferring back and forth is 
easy and straightforward as you "OS-9ify" 
your disks for the transfer. You are guided 
step-by-step through the installation and 
setup process, so there is little chance of 
failure. One caution: This will not teach 
you BASIC. You must learn through the 
books that come with the computer, or 
from THE RAINBOW. R.S.B. comes with an 
instructional manual for the software, not 
the language. 

* PerrASC/1: This scrabble-like game under 
OS-9 wou ld make a terrific ice-breaker for 
those wishing to get into OS-9 relatively 
painlessly and still have fun. This multi­
user word game can be played with others 
on your system, users ca lling you on a 
modem , or solitaire against the computer 
(very difficult to beat). You are given a 
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three-m inute round to make words from 
random letters. There is a 15,000-word 
dictionary that the computer uses to score 
with as we ll. Players may join or leave at 
the begi nning of a round. Warning: If you 
thought Boggle was bad , thi s one is more 
addictive! Requ ires 5 12K and OS-9 Level 
II ($ 19.95 ). 

We are lucky to have 
such a technically 

advanced world where 
we can access and 
control so much 

information. We can 
reach new heights in 

art and entertainment, 
and we can do it at a 

cost most everyone can 
afford. Our Color 

Computers have come 
a long way in eight 

years. 

Kenneth-Leigh Enterprises 

***Start OS-9: Thi s is the book and disk 
tutorial we have all been waiting for. Paul 
K. Ward, OS-9 consultant and program­
mer, has written a tremendous tutorial and 
disk companion that not onl y helps people 
learn about OS-9, but also gives them some 
real app lications and windows to work 
with . In a step by step, plain Engli sh sty le, 
Pau l Ward leads people into the operat ing 
system they have feared most. Jargon, slang 
and needed vocabu lary are provided 
throughout the I 4-day, I 0-tutorial book 
and companion disk package, and if you 
fo llow the tutorials and keep your head on 
straight, in two weeks you will know OS-9. 
Also included with this package is "Start 
Basic09" by Dale Puckett as an appendix to 
Start OS-9, and a number of other informa­
tive and ed uctional articles on hard disks, 
te lecomputing and more. Paul Ward might 
just get voted CoCo Man of the Year for his 
contri bution to the world of OS-9 and the 
CoCo Community ($32.95). 

Falsoft, Inc. 

*';'*The Complete Rainhow CHide to OS-9 
and The Complete Rainbow CHide to OS-9 
Level II , Vo lume I : A Beginners CHide to 
Windows: With their companion disks, these 
RAINBOW-produced books are the last word 
in tutorial and reference for OS-9 on the 
CoCo. Written by Dale Puckett and Peter 
Dibble, these books comp lement and en­
hance any other work, and are su re to get 
you on the road to success with OS-9. Do 
not think of these books as an either/or to 
Paul Ward 's Start OS-9; but a companion 
guide. (These books cost $ 19.95 each. The 
two-disk set for OS-9 is $3 1, the single disk 
for Level II is $19.95.) 

Now What? 
Now we have looked at OS-9, and [ 

certain ly hope you will take the plunge to 
lea rn more about it, because OS-9 is an 
important part of the future. It is being used 
around the world. 

In Japan, espec iall y, there is a tremen­
dous amount of robotics controlled by OS-
9. In England, they control synthes izers. 
and in Australia they bring OS-9 to the 
Am iga computer. 

Here in America, OS-9 is used by Hughes, 
Boe ing Aircraft, NASA, Honeywell and 
North American Rockwell.lt is used in the 
Space Shutt le missions, and is probab ly in 
your GM car or truck somewhere, or had 
something to do with its manufacturing. 

This may not be as far-fetc hed as it 
sounds (Hughes is a division of General 
Motors). Right now, Sony and North 
American Phillips Corporation are work­
ing on a joint venture involv ing a CD-I 
(Compact Di sc-Interactive) machine with 
a computer bus adapter on the back of it. 
The heart of the system is OS-9/68K, in 
ROM, and you can bet when it comes out 
thi s Christmas (rumored at less than a $ 1 ,000 
a piece), OS-9 will leap ahead again. And 
wherever OS-9 goes, CoCo goes too. 

CD-I, from all predictions , will be the 
nex t great development for home entertain­
ment, the arts and computer technology. 
What will Tandy do about that? They have 
always been innovative forerunners; might 
we clare guess at a 68000-based machine? 
All we can do is wait and see. 

We are lucky to have such a technica ll y 
advanced world where we can access and 
control so much information . We can reach 
new heights in art and enterta inment, and 
we can do it at a cost most everyone can 
afford. Our Color Computers have come a 
long way in eight years. r,::;.. 
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R AJNBOWfest is the only computer show dedicated As an additional treat for CoCo Kids of all ages, we 've invited 
exclusively to your Tandy Color Comp uter. fr isky feline CoCo Cat to join us for the show . RAINBOW fest has 

Nowhere else will you see as many CoCo- something for everyone in the family! 
related products or be able to attend free seminars con- If you missed the fun at our lastRAINBOWfest in .. 

ducted by the top Color Computer experts. It's like receiving the . Chicago, why don 't you make plans now to ,.-·' 
latest issue of THE RAINBOW in your mailbox ! join us in Somerset? For members of the 

RAINBOWfest is a great opportunity for commerciaL:: family who don 't share your affinity 
programmers to show off new and innovative products fo r for CoCo, there are many other attrac-
the first time. Somerset, New Jersey is the show to get infor-~~ tions in the Somerset area. 
mation on capabilities for the CoCo, along with a terrific selec-/ The Somerset Hilton- Som-

tion of the latest CoCo software. In exhibit after exhibit, there · erset, New Jersey, offers special rates for 
will be demonstrations, opportunities to experi - RAINBOWfest. The show opens Friday evening 

ment with software and hardware, and spe- with a sess ion from 7 p.m. to 10 p.m. It's a daytime 
cial RAINBOWfest prices. show Saturday - The CoCo Community Breakfast 

Set your own pace between visiting (separate ticket required) is at 8 a.m., then the exhibit hall opens 
exhibits and attending the valuable, free promptly at 10 a.m. and runs until 6 p.m. On Sunday, the exhibit 

seminars on all aspects of your CoCo- hall opens at 11 a.m. and closes at 3 p.m. 
from improving BASIC skills to working with Tickets for RAINBOW fest may be obtained directly from 

the sophisticated OS-9 operating system. THE RAINBOW. We ' ll also send you a reservation form so you can 
Many people who write for THE RAIN- get a special room rate. 

BOW- as well as those who are written about - The POSH way to go. You can have your travel anangements 
,1 are there to meet you and answer questions. and hotel reservations handled through RAINBOW affiliate, POSH 
j You ' II also meet Jots of other people who share Travel Assistance, Inc., of Louisville. For the same POSH treat­

your interest in the Color Computer. It 's a person- ment many of our exhibitors enjoy, call POSH at (502) 893-3311 . 
to-person event and a tremendous learning experience in a fun and All POSH services are available at no charge to RAINBOW fest at-
relaxed atmosphere. tendees. 

FREE SEMINARS 
Cray Augsburg 
RA!NBOW Technical Editor 
OS-9 for Absolute Beginners 

Steve Bjork 
SRB Software 
Game Programming and Insider Hints 

Kevin Darling 
Indep endent Programmer 
Advanced OS-9 

Peter Ellison 
Game Point Sof tware 
Imaging Through the CoCo 

Marty Goodman 
RAINBOW Conrributing Editor 
2 CoCo Consultations Live 

Don Hutchison 
RAINBOW CoCo SIG Staff Engineer 
Inside Delphi 

Jutta Kapfhammer 
RAINBOW Managing Editor 
Writing for Publication 

Mike Knudson 
UltiMusE 
Music and Other OS-9 Applications 

Jeffrey Parker 
Independent Programmer & Author 
Desktop Publishing 

COCO COMMUNITY 
BREAKFAST 

Dale Puckett . RAINBOW Contributing Editor 

Dale L. Puckett, a freelance writer and programmer, serves as director­
at-large of the OS-9 Users Group and is a member of the Computer Press As­

sociation. His username on Delphi is DALEP. 
Mr. Puckett will talk about the people involved in the ongoing develop­

ment of OS-9 and milestones in OS-9: Crazy things which happened in its devel­
opment, mistakes, highlights and its future . 

Don ' t forget ... 
If yours is one of the first 500 ticket orders, a coupon for a complimentary issue of The 

RAINBOW Third Book of Adventures will be enclosed with your tickets - if yours is 
one of the first five orders received from your state, a coupon for a complimentary RAIN­
BOWfest T -shirt will be enclosed with your tickets . So hurry up and place your order to 
take advantage of this offer. 
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RAINBOWfest- Somerset, New Jersey 
Dates - October 20-22, 1989 
Hotel -The Somerset Hilton 
Rooms- Single, $65 per night 

Double, $75 per night 

Advanced Ticket Deadline: October 6, 1989 

.Join us at a future RAINBOWfest! 

RAINBOWfest - Chicago, Illinois 
Dates - April 6-8, 1990 
Hotel- Hyatt Regency Woodfield 
Rooms - $69 per night, Single or Double 

FREE T-Shirt to first five ticket orders received from each state! 

® 

,---------------------------------------, 
1 YES, I'm coming to Somerset! I want to save by buying tickets now at the special 1 

1 advance sale price. Breakfast tickets require advance reservations. 1 

I __ Three-day ticket(s) at $9 each total I 
I fu~ I __ One-day ticket(s) at $7 each total 
I Circle one: Friday-Saturday-Sunday (please print) I 
__ Saturday CoCo Breakfast 

at $12 each 
__ RAINBOWfest T-shirt(s) 

at $6 each 
Specify size: 
__ S __ M __ L __ XL 

(T-shirts must be picked up at the door) 

Handling Charge $1 

total 

total 

TOTAL ENCLOSED __ _ 

(U.S. Currency Only, Please) 
0 Also send me a hotel reservation card for The Somerset 
Hilton ($65 , single or $75 double room). 

Address ________________________________ _ 

City __________________ State ________ _ 

Telephone _______ ZIP _____ _ 

Company ________________________________ _ 

0 Payment Enclosed 

0 VISA 0 MasterCard 0 American Express 

Account Number __________________________ __ 

Exp.Date ______________________________ _ 

Signature ------------------------------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I 

Advance ticket deadline: October 6, 1989. Orders received less than two weeks prior to show opening will be held for you at the door. Tickets wi ll also be available at the door at a slightly I 
higher price. Tickets will be mailed six weeks prior to show. Children 4 and under, free; over 4, full price. , 

I Make checks payable to: THE RAINBOW. Mail to: RAINBOWfest, The Falsoft Bui lding, 9509 U.S. Highway 42, P.O. Box 385, Prospect, KY 40059. To make reservations by phone, I 
~n ~n~k~l~02) 228-4492, ~utside Ken~k~l~-~0~47-0309. ________________________ I 
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By William G. Budenholzer 

5 ing along? That' s what they wanted 
to do. So, after typing a few hundred 
OAT A statements, the CoCo was play­

ing some fam iliar tunes. A touch of CoCo's 
colorful low-resolution graphics offered 
some visual inte rest, but it needed more, a 
lot more. 

[twas difficult to manually compile the 
long li sts of numbers needed for the SOUND 
command. It also needed wo rds. I tried 
sav ing notes on tape and the words were put 
on screen to co incide with the notes, but it 
wasn't user-friend ly. Extended Color 
BAS IC's PLAY command was the inspiration 
for a song ed itor. 

The graphics develop into a piano re­
sembling an o ld upright, with space for the 
words, as in a player piano. A one- line 
routine centers the words in this space. The 
ed itor has two modes of operation , the f irst 
mode allows direct entry of the words and 
notes using Extended BASIC's PL AY e le­
ments. The second mode al lows yo u to use 
the computer's keyboard as a one octave 
musica l keyboard. Both modes support 
vari ous editor functions such as Insert and 
Delete. 

Overture 
To more eas il y exp la in how to use the 

editor, first key in the program, then save 
and run it. When the mai n menu appears, 
press BREAK and type N=30 : GOT0600 . Then 
press ENTER. Thi s should return you to the 
main menu. 



~--------~-==--=----------~------~=--------------------3~2_K_D~i s~k __ C~a=s=s~e~tt~e~M=o=d=if~ic=a=ti~o~n--~~ 
Thi s menu offers various options, most 

of whi ch are self-explanatory in operation. 
Select Editor by press ing I. Edi tor has two 
modes of operati on, the first of which is the 
absolute editor. Press I toaccess thi s mode. 
The screen prompts you with the current 
line number. Enter CHK, (The comma causes 
the ed itor to play and di splay each line of 
the song used during the introduction. ). 
The ch ~trac ters on the left are the same as 
those used for Extended BASIC's PL AY func­
ti on. Those on the ri ght are the words 
di splayed on the piano. Thi s shows the way 
a song is entered into the abso lute editor. At 
the prompt you may use any of PLA Y's va lid 
charac ters, follo wed by a comma, and then 
the word or sy ll able corresponding to that 
note. 

There are a few minor restrictions. You 
must use a space to separate the letters L 
and 0 and the va lue assoc iated with them. 
Thi s is necessary for the editor to keep track 
of their va lues. Do not use L+, L- , 0+, or 
0-. because the ed itor cannot track these. 
Words should be in lower-case for appear­
ance sa ke. The program initially sets the 
va lues for Vat 31 , L at 2. 0 at 2, and Tat 2. 

If yo u should mi ss a note/word combi­
nation. enter INS . . Thi s all ows you to insert 
the mi ss ing note; the edi tor will request a 
line number and after entering the line 
number will ask for the note/word combi ­
nati on to be inserted. 

To de lete a line. type DEL . and press 
ENTER. Then enter the line number to be 
deleted. when requested. The Insert and 
Delete can be aborted by responding with 0 
at the line reques t. 

To check a song's progress type CHK, 
and press ENTER. Thi s di splays the song 
and plays the music. Entering the command 
END . returns you to the eel it menu. 

Al l commands must be followed by a 
comma to satisfy the input. 

Glissando 
The keyboa rd ed itor should be eas ier to 

use forthose familiarwith a musical instru­
ment keyboard. Select ing Option 2 on the 
edit menu starts the keyboard ed itor. Both 
editor modes are compatible, and you can 
switch between them at any time. Going 
from one menu or function to the nex t 
doesn't alter your song in any way. 

Figure I is a set of labe ls for the key­
board editor. These can be photocopied, 
cut out and attached to the front of the keys 
on your keyboard as shown. The letters 
above the labels indicate to which keys 
these labe ls should be attached. Use one of 
the stick-type glues since these won' t drip 
and damage your keyboard. 

Figure I illustrates how the keyboard is 
set up. The two middle rows are used as a 
piano keyboa rd . Row A has the natural 
notes, starting with Con the A key, ex tend­
ing to Bon the J key . Row Q has the black 
or sharp notes . Some of these and other 
keys are used to access various functions in 
the ed itor. The functions have been printed 
above the keys to indica te that the SHIFT 
key must be pressed while se lec ting a func­
tion. The function keys make it much eas ier 
to compose a song. 

To insert a note, simpl y press SHIFT and 
I, then the program requests a line number. 
Respond with the number of the new line 
and enter the note as usual. To delete a I ine, 
press SHIFT and D, then the program asks 
for the number of the I ine to be de leted. The 
program does a search of the song to keep 
the values of Land 0 correct when inserting 
and deleting. 

To change a note' s length , simply press 
SHIFT and L. Then press SHIFT and + to 
increase the length , or SH IFT and - to de­
crease the length. Changing the oc tave 
wo rk s the sa me way. Press SHI FT and 0 , 
then+ or - as above, to increase or decrease 
the octave va lue. 

Press ing SHIFT and T allows the pro­
gram to request a new va lue fo r the tempo. 

Rests are an important part of music, 
and they have been accommodated by 
press ing SHIFT and P. A pause equal to the 
curren t va lue of L is inserted in the song 
after the last note. Thi s position was se­
lected to avo id a bl ank screen while playing 
a pause. 

SHIFT-C al lows the user to check a song' s 
progress. SHI FT-N resets the note counter to 
start a new song. The last command , SHlFT­
E, ends the ed iting sess ion and returns the 
user to the edit menu. 

Crescendo 
The program was built up using a modu­

lar approach. Most of the functions are in 
subroutines. There rea ll y isn' t much struc­
ture , but some control of the program dur­
ing development was necessary. Using 
subroutines also allowed movement of the 
routines to improve smooth operation and 
reduce delay times between notes when a 
song is actuall y being played. 

After the copyright info rmation, the 
program does the necessary clears of string 
and graphics space, then jumps to the Ini­
ti ali zation routine at Line 890. Arrays N$ 
and K are used to convert keyboard input 
into the notes while in the keyboard ed itor. 
Array S$ contains the notes in the song and 
Array W$ has the words. 

Once the program is initi ali zed, it 

branches to the PLAY subroutine at Line 70. 
Subroutine 660 draws the piano on the 
screen. The PRINT@ statement in Line 70 
centers the words in the piano. Line 80 
resets the PLAY statement and branches to 
the main menu at Line 610. Variable X is a 
switch used to automati cally reset the note 
counter, Variable N is used after the greet­
ing is played. 

From the main menu the program can 
branch to the ed itor at Line 90 to the Save 
routine at Line 530; to Line 560 to load a 
song from disk; or to Line 930, where 
BAS IC is reinitiali zed (string space is reset 
to 200 bytes) and the program ends. 

The edit menu at Line 90 has branches to 
Line II 0 for the abso lute ed itor, Line 320 
for the keyboard editor, and Line 740 for ' 
the abridged directions. 

Line l20 contains the IN PUT statement 
for the absolute editor. This line also has 
most of the tests fo r the vari ous fun cti ons 
available in this mode. Line 130 pl ays the 
input, places the notes and words into the ir 
appropriate arrays, and increments the note 
counter. Variable F is used to stee r the 
program to the needed function. Line 160 
starts the Delete routine. The subroutine at 
180 through 200 searches through the song 
when deleting or inserting, to keep the 
values assoc iated with 0 and Lin line with 
the song. Line 210 actuall y does the mov­
ing of data in the array during a delete. 

When inserting, Line 240 takes over, 
and asks for the number of the new line, 
then it opens the appropri ate space and 
accepts the note/word combination to be 
inse rted. 

When check ing a song, a branch to the 
subroutine at Line 280 occurs. The New 
command has its subroutine at Line 300. 

The keyboard ed itor starts at Line 320. 
Line 320 sets the computer to the upper-/ 
lower-case mode. This is necessary to al­
low the keys to take on two separate func­
tions and to make it easier to enter the 
words in reverse video. Line 330 steers the 
program to the Input subroutine at Line 
340. Line 340 does all the housekeeping to 
accept an input, and Line 350 does all of the 
work required to calculate the correct note 
and insert it into the S$ array. Line 360 
accepts the word and increments the note 
counter. 

Line 220 provides the subroutine call s 
accord ing to the se lected function. This 
line also provides some of the controls 
when inserting. 

In the keyboard mode, the Insert func­
tion works differently in that there is no 
separate input route. The subroutine at Line 
260 first opens the necessary space for the 
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inse rt, and then goes to the normal Input 
subroutine for the note and word to be 
inserted. This is a ref inement over previous 
versions of the program; originally, the 
user had to enter data for the note and word 
as in Absolute mode. I decided that this 
required too much concentration of the user 
to be considered easy-to-use. Once the note 
and word are entered, the program checks 
the values of Land 0 to make sure that it is 
reporting the correct value for these vari­
ables. 

The Delete function uses the same sub­
routine as in the Absolute mode, and oper­
ates in exactly the same way. The Check 
and New subroutines are also the same. 

a w 

c 

A 

z 

0 
E R T y 

· ~~ O(_] QU 
X C V B N M 

Figure 1 
Pressing the SHIFT key and the L key 

takes the program to the Length subroutine 
at Line 380. This subroutine places the 
letter Lon the screen to indicate the mode 
and then waits for the + or - keys to be 
pressed. It then calculates the correct value 
for L, converts the value into string form , 
and saves it in L$ to be inserted into S$ at the 

puts it into a string to be inserted into S $. opment of thi s program easier. I use long 
lines to conserve memory , and try to keep 
the subroutines all in the same line to iso­
late them. 

Line 490 resets the computer to the 
upper-case mode and exits the keyboard 
editor to the edit menu . 

approp1iate time. The Octave function starts 
at Line 420 and works similarly. Line 470 CODA 
sets the tempo. This simple subroutine The individual subroutines are not re­
requests the new value for the tempo and ally that complicated , and make the devel-

(Questions or comments concerning this 
article may be addressed to the author at 
7115 Lanham, St. Louis, MO 63143 . Please 
enclose an SASE when requesting a reply.) 

Editors Note: Listing 2 is replaced on this month's 
RAINBOW ON TAPE with the Nickelodeon program 
already mod!f'ied for cassette. The filename is 
NICK EL -C. 

/ 

680 ..... ..... 46 
770 .......... 26 

,J.-..,/ 

l \A' 150 ........... ... 6 
~ 290 ...... .... 184 

450 .. ............ 3 830 .......... 76 
600 ........ 245 END ........ 71 

Listing 1: NICKEL - D 

0 ' COPYRIGHT 1989 FALSOFT,INC 
10 REM NICKOLODEON 4 .0 
20 REM COPYRIGHT (C) 1983,1988 
30 REM BILL BUDENHOLZER 
40 REM****SET UP-1 
50 PCLEAR1:CLS0 :CLEAR1000 :GOT089 
0 
60 REM*****PLAY SONG 
70 GOSUB660 : FORI=l TON-l:PRINT@l 
36 , 8$ : : PRINT@(l44-INT(LEN(W$(1)) 
) /2) , W $ ( I ) ; : PLAYS$ ( I ) : NEXT 
80 PLAY "V31L202 ": FORI=1T01000 : NE 
XT:IFX=l THENN=l:X =0:GOT0610ELSE 
GOT0610 
90 CLS : PRINT@9,P$ : PRINT@74, "EDIT 
~1ENU ": PRINT@l35, " 1) EDIT ABSOLU 
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TE MODE ": PRINT@167 ," 2) EDIT KEYB 
OARD MODE":PRI NT@199, "3) INSTRUC 
TIONS ": GOSUB630 :IFS$= "M" THEN610 
ELSES=VAL(S$):IFS<1 ORS >3 THEN90 
ELSE ONS GOT01 10,320 , 740 
100 REM*****ABSOLUTE EDITOR 
110 CLS:PRINT@9 , P$ : PRINT 
12 0 F =0 : P R I NT N ; : I N PUTS$ , W $ : I F S $ = 
"DEL" THENF=1ELSE IF S$= "IN S" THEN 
F=2ELSEIFS$= "CHK " THENF=3ELS EIFS 
$= "END " THENS$(N)=" ":W$ (N)= "end" 
:GOT090 
130 IFS$= "NEW " THENF=4ELSEIFF TH 
EN140ELSEPLAYS$ : S$(N)=S$ :W $(N)=W 
$: N=N+1 : GOT0120 
140 ONF GOSUB160 ,2 40,280,300 : GOT 
0120 
150 REM*****DELETE 
160 PRINT : INPUT"ENTER LINE #"; LN 
:I FL N=0 THENRET URNELSEGOSU8210:G 
OSUB180:RETURN 
170 REM*****SEARCH 'L' & '0' 
180 L=2 :0=2:FORI=1 TON-1 : E=INSTR 
(S$(I) ,"L" ):IFE THENIFINSTR(S$(1 
), "1" ) THENL=VAL(MID$(S$(l),E+2, 
2))ELSEL=VALCMID$(S$(l ) ,E+2, 1)) 
190 E=INSTR(S$(1), "0" ) : IFE THENO 
=VAL(MID$(S$(l),E+2,1)) 
200 NEXTI:RETURN 
210 FORI =LN TO N: S$(I)=S$(1+1):W$ 
(l)=W$ (1+1) :NEXTI:N=N -1 : RETURN 
220 ONF GOSUB250,160 , 280 ,300,420 



,380,490 ,460,470 : IFIN THEN340ELS 
E330 
230 REM*****INSERT 
240 PRINT : INPUT "ENTER LINE #" ;LN 
: IFLN=0 THENRETURNELSEFORI=N+1 T 
OLN STEP-l :S$(I)=S$(I- 1) :W$(I)=W 
$(I-1) : NEXT : N=N+l : INPUT "NOTE , WO 
RD " ;S$( LN) , W$( LN) : RE TUR N 
250 IN=1 : PRINT : INPUT "ENTER LINE 
#"; LN : IFLN=0 THENRETURN 
260 FORI=N+1 TOLN STEP-1:S$(I)=S 
$ ( I -1 ) : W $ ( I ) =W $('I -1 ) : NEXT : N=N+ 1 : 
TN=N :N=L N: GOSUB340 : GOSUB 180 :I N=0 
: N=TN:RETURN 
270 REM*****CHECK 
280 PRINT : PLAY "V3 1L202T2 ": FORI=1 

TON- 1 : P R INTI ; : PRINTS$ ( I ) , W $(I ) : 
PLAYS$( I) : NEXT : RET UR N 
290 REM*****NE W SONG 
300 PRINT : PLAY "L202T2 ": N=1 :0=2 : L 
=2 :S$(1) ="": W$(l) ="": RETURN 
310 REM*****KEYBOARD EDITOR 
320 CLS : POKE282 ,0 
330 GOSUB340 : GO T0330 
340 F=0 : PRINTN ;" L"L;" O"O:" ?";: GO 
SUB510 :I FA$ =" L" THENF=6ELSEIFA$= 
"0" THENF=5ELSEIFA$="I" THENF=1E 
LSEIFA$=" 0" THENF=2ELSEIFA$= "C" 
THENF=3ELSEIFA$= "N" THE NF=4ELSE I 
FA$ ="E" THENF=7ELSEIFA$= "P" THE N 
F=8ELSEIFA$="T" THENF=9 
350 IFF THEN220E LSEIFAS< "a" THEN 
PRINT : RETURNELSES$=N$(K(ASC(A$)-
96)) : IFS$="" THENPRINT : RETUR NELS 
ES$(N)=T$+L$+0$+S$ :P RINTC HR$(8) : 
S$(N); : PLAYS$(N) : L$= "" :0$="":T $= 

360 INPUT " WORD "; W$(N) : N=N+1:RET 
URN 
370 REM***** ' L' 
380 PRINTCHR$(8) ; "L"; :GOS UB510 : I 
FA$= "+" THENIFL=1 THENL=2ELSEL=L 
*2 
390 IFA$= "=" THENIFL>1 THENL= L/2 
ELSEL=1 
400 IFL>16 THE NL=16 
410 L$= " L "+STR$ ( L) : PRI NTL : RET URN 
420 PRINTCHR$(8) : "0"; :GOSUB510 : I 
FA$= "+" THEN0=0+1 : IF0>5 THENO=S 
430 IFA$= "=" THENO=O-l : IF0 <1 THE 
N0=1 
440 0$= "0"+STR$(0) : PRI NT O: RET URN 
450 REM*****PAUSE 
460 PRINTCHR$(8) ;" P"; L: E$ ="P"+ST 
R$(L) : PLAYE$ :S$( N-1)=S$(N-1)+E$: 
E$= "": RETURN 
470 PRINT : INPUT "IN PU T NEW TE MPO " 
;T$ : IFT$=" " THENRET URN ELSET$= "T" 
+ T$ : RETURN 
480 REM*****END 
490 POKE282 , 255 :S$(N) ="": W$(N)= " 

end ": GOT 090 
500 REM*****I NKEY$ 
510 A$=INKEY$ : IFA$= "" THEN510ELS 
ERET URN 
520 REM*****SAVE SONG 
530 CLS : PRINT@9 , P$ : PRINT : PRINT " 

ENTER SONG NAME":: I NP UTS N$: CLS : 
PRI NT@9 , P$ : PRI NT: PRINT " SAVING 
SONG ": OPEN "0", #1 , SN$ : FORI=1 TON : 
WRITE#1, S$ ( I ) , W$ (I) : NEXT 
540 CLOSE#l :GOT0610 
550 REM*****LOAD SONG 
560 N= 1: CLS:P RINT@9 , P$: PRINT : PRI 
NT " ENTER SO NG NAME ";: INPUTSN$ : 
CLS : PRINT@9 , P$ : PRIN T: PRINT " LOA 
DING SONG " 
570 OPEN " I " .#l.SN$ 
580 IFEO F(1) THEN59 0ELSEINPUT#l . 
S $ ( N) , W $ ( N) : P R I NT W $ ( N) ; : N=N+ 1 : GO 
T0580 
590 CLOSE#1 :GOT06 10 
600 REM*****MA IN MENU 
610 CLS : PR I NT@9 , P$: PRINT@74, "MAI 
N MENU":P RIN T@135 ,"1 ) EDIT SO NG" 
: PRINT@167 ," 2) SAVE SONG ": PRINT@ 
199, "3) LOAD SONG ": PRINT@23 1," 4) 

PLAY SONG " : PR INT@263 ," 5) RE TURN 
TO BASIC ": GOSUB640 :S=VAL(S$) : IF 

S<l ORS>S TH EN 610ELS E ONS GO T090 
, 530 , 560 , 70 , 930 
620 REM*****SELECT 
630 PRI NT@418, "PRESS <M> TO RETU 
RN TO MAIN MENU " 
640 PRI NT@482 , "SE LECTION? " : : GOSU 
8510 : S$=A $: RETUR N 
650 REM*****DRAW PIAN O 
660 CLS0 : FORI=7T056 :SET(I ,4,l) : N 
EXTI:FOR I=8T055 : SET(I , 14 , 1) : NEXT 
I : F 0 R I =8 T 0 55 : SET ( I , 15 , 1 ) : NEXT I : F 
0 R I =8TO 55 : SET ( I , 2 4 , 1 ) : SET ( I , 2 5 , 1 
) : NEXTI : FOR I=4T026 : SET(8, I, 1) : NE 
X T I : F 0 R I =4 T 0 2 6 : SET ( 55 , I , 1 ) : N EX TI 
: FORI=16T026 : SET( 9 , I, 1) : NEXTI 
665 FOR I=l8T025 : SET(10 , I , 1) : NEX 
TI 
670 FORI=18T0 25 :SET(53 , I , 1) :N EXT 
I : FORI=16T026 : SET( 54 , I, 1) : NEXTI : 
FORI=14T049:SET(I , 6,1) : NEXTI : FOR 
I=6T011 : SET(49 , I , 1) : NEXTI : FORI=4 
9T014STEP -1: SET( I , 11 , 1) : NEXTI : FO 
RI=11T06STEP -1:SET( 14, I,l):NEXTI 
: FOR I =10T053 : SET ( I . 16 , 5) : N E XTI : J 
=10 : K=l4 :GOS UB690 
680 J=22 : K=J+4:GOSUB690 :J=34 : K=J 
+4:GOS UB690 :J=46 : K=J+4:GOSUB690 : 
SET(55 ,15,l) : FORI=29T033STEP2 : SE 
T ( I , 2 6 . 2) : N EX TI : P R IN T@13 8, "n i c k e 
lodeon " ;: FORI=1T0 1000 : NEXTI : PLAY 
"V31L202T2 " : RETURN 
690 FORI=J TOK STEP2 : RESET(l , l5) 
: NEXTI 
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700 J=J+7 : K~K+5 
710 FORI=J TOK STEP2:RESETCI,15) 
: NEXTI 
720 RETURN 
730 REM*****INSTRUCTIONS 
740 CLS:PRINT@9,P$ : PRINT : PRINTTA 
B(9) "ABSOLUTE MODE " :PRINT : PRINT " 
ABSOLUTE MODE ALLOWS YOU TO 
ENTER A SONG USING EXTENDED 
BASIC ' S PLAY STRING COMMANDS . 
THE EDITOR PROMPTS WITH THE CUR­
RENT NOTE NUMBER , THEN ASKS FOR " 
750 PRINT "THE PLAY STRING AND TH 
E WORD TO BE DISPLAYED ON THE PI 
ANO . ENTERTHE INFORMATION USING 
THE FOL- LOWING FORMAT : " : PRINT 
" string ,word<ENTER> ":GOSUB870: 
PRINT "FOR APPEARENCE SAKE ENTER 
THE WORD IN LOWER CASE MODE (R 
EVERSEVIDEO) . " 
760 PRINT "SEE EXAMPLE BELOW. " :PR 
INT : PRINT "1 ? L SA,word<ENTER> ": 
PRINT "2 ? 0 3BP8 ,word<E NTER> " :PR 
INT:PRINT "** NOTE THE SPACE FOLL 
OWING THE ' L' AND ' 0 ' IS NECESSA 
RY FOR THEEDITOR TO WORK PROPERL 
y 0 ** " 
770 GOSUB870 : PRINT "THE EDITOR AL 
SO ACCEPTS THE FOL-LOWING COMMAN 
DS : " : PRINT 
780 PRINT " INS ALLOWS INSERTIO 
N OF NOTE ": PRINT " DEL DELETES 
NOTE ": PRINT " CHK CHECKS SONG": 
PRINT " NEW RESETS NOTE COUNTER 
": PRINT " END RETURNS TO MENU ": 
GOSUB870 
790 BL$=CHR$(133l+STRING$(15 ," " 
)+CHR$(138) : PRINT : PRINTTABC9l "KE 
YBOARD MODE " : PRINTTAB(6) ; STRING$ 
(17. 140) : P R I NTT AB ( 6) ; B L$: P R I NTT A 
BC6)CHRSC133) " w e t y u "CH 
R$C138) : PRINTTAB(6)CHR$(133) " a 
s d f g h j "CHR$(138) : PRINTTABC 
6)BL$ 
800 PRINTTAB(6)STRING$(17 , 131) : P 
RINT : PRINT "KEYBOARD MODE ALLOWS 
YOU TO USE THE KEYBOARD AS PIANO 

KEYBOARD . THE KEYS INDICATED AB 
OVE CORRES-POND TO tHE KEYS ON A 

PIANO . ": GOSUB870 
810 PRINT : PRINT "PRESSING <A> GIV 
ES A ' C' NOTE PRESSING <W> GIV 
ES A ' Cif ' NOTE. ": PRINT "EDIT FUNC 
TIONS INCLUDE :": PRINT : PRINT " <O 
> CHANGES OCTAVE ": PRINT " <L> 
CHANGES LENGTH " : PRINT " <I> ALL 
OWS INSERT ":PRINT " <D> ALLOWS 
DELETE " 
820 PRINT " <C> CHECKS SONG " :PR 
INT " <N> RESETS NOTE COUNTER " : 
PRINT" <P> INSERTS A RESTCPAUS 
El ": PRINT " <E> RETURNS TO MENU 
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" : PRINT " <T> ALLOWS TEMPO CHAN 
GE ": GOSUB870 
830 PRINT : PRINT "USE <+> AND<-> 
AFTER <L> AND <O> TO INCREASE 
OR DECREASE LENGTH AND OCTAV 
E. ": PR INT 
840 PRINT " ** YOU MUST PRESS <S 
HIFT> AND THE KEY CODE , TO ACCES 
S ANY COM-MAND . ** ": PRINT : PRIN T" 
INSERT AND DELETE ASK FOR A LINE 
NUMBER . ENTER THE NUMBER OF THE 
LINE TO BE INSERTED OR DE LETED . " 
: GOSUB870 
850 GOT090 
860 REM*****EN TER 
870 PRINT@482 ," PRESS <E NTER> TO 
CONTINU E" ; : INPUTX :CLS: PRINT@9,P$ 
:RETURN 
880 REM*****SET UP-2 
890 DIMS$(100),W$(100) , N$(12) , K( 
25) : PLAY "V3 1L202 ": B$=STRING$(16 , 
128):P$="NICKELODEON " : X=1 :N=1: L= 
2:0=2 : FORI=1T012 : READN$(I) : NEXT: 
FORI=1T025 : READKCil : NEXT : DATAC ,C 
lf . D,Dif . E. F,FI! ,G, G# .A.A#,B.1 ,0,0, 
5,4 ,6,8,10 ,0,12 ,0,0 ,0 ,0 ,0 ,0 ,0,0 , 
3 , 7,11,0 ,2,0 ,9 
900 FORN=1T029:READS$(N),W$(N) : N 
EXT:N=30 : GOT070 
910 DATAL 80 3A,put,B,a ,A,noth , L 
8B,er , L 16A,nic , L 8B,kel ,AP8 , in 

.F# . in,G , the,F.ff . nic,G,ke l ,L 16F/f 
, o, L 8G ,de,F.ffP8 , on . E. all , F# , i , E, 
ev,F/f,er , E. wa nt . F#,f rom , E,you,F# 
, i s,E . mu ,D.s i c , E.mu,D . sic.E .mu.D 
,sic, . end 
920 REM*****END 
930 CLEAR200 :END 

Listing 2: 

520 REM*****SAVE SONG 
530 CLS:PRINT@9 , P$:PRINT:PRINT " 

POSITION TAPE ": GOSUB870 : PRINT : P 
RINT " PRESS PLAY AND RECORD ": GO 
SUB870 : PRINT:PRINT " ENTER SONG 
NAME " ; : INP UTSN$ :CLS : PRINT@9,P$ : P 
RINT:PRINT " SAVING SONG ": OPEN "O 
" ,.ff-1,SN$ : FORI=1 TON : PR INT#-1.S$ 
(I),W$(I) : NEXT 
540 CLOSE#-1:GOT0610 
550 REM*****LOAD SONG 
560 N=1 : CLS : PRINT@9,P$ : PRINT : PRI 
NT " ENTER SONG NAME " ; : INPUTSN$ : 
CLS:PRI NT@9,P$ : PRINT : PRINT" LOA 
DING SONG " 
570 OPEN "I " ,#-1 . SN$ 
580 IFEOF( -1) THEN590ELSEINPUT# -
1 . S $ ( N) . W $ ( N) : P R I NTW $ ( N) ; : N=N+ 1: 
GOT0580 
590 CLOSE#-1:GOT0610 
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It's simple - Give a RAINBOW gift certificate ... 

Let a gift subscription to THE 
RAINBOW carry the premier Color 
Computer magazine right to 
your friend 's doorsteps . THE 
RAINBOW is the information 
source fo r the Tandy Color Com­
puter. 

Each month , your friends will 
enjoy the intelligent programs, 
reviews and articles written ex­
clusively for their CoCo. 

First, your g itt wi II be an ­
nounced in a handsome card . 
Then , all year 'round, they'll re­
member you and your thought­
fulness when they get each edi ­
tion of THE RAINBOW - pages 
loaded with delightful programs, 
regular columns and plenty of 
helpful hints and t ips. 

Generosity benefits the giver, 
too . There'll be no more tracking 
down borrowed copies of THE 
RAINBOW. Your collection will be 
safe at home. 

Give a RAINBOW gift certificate 
and let your friends in on the fun . 
THE RAINBOW is the perfect com­
panion fo r the Colo r Computer! 

Get your order to us by August 
25 and we'll begin your friends' 
subscriptions with the October 
issue of RAINBOW. 

Please begin a one-year (12 issues) gift subscription to 
THE RAINBOW for: 

Name 

Address 
City _______ State ___ _ ZIP _ ___ _ 

From: 

Name 

Address 
City _______ State ____ Z IP _ _ __ _ 

D My payment is enclosed. 
Bill to: D VISA D MasterCard D American Express 
Acct. # ____________ Exp. date ___ _ 

Signature ____ _____ ___ _____ __ _ 

Mail to: 
Rainbow Gift Certificate, The Falsoft Building, P.O. Box 385, Prospect, 
KY 40059 

For credit card orders call (800) 847-0309, 8 a. m. to 5 p.m. EST. 
A ll other inqui ries ca ll (502) 228-4492. 

Subscripti ons to THE RAINBOW are $31 in the United States; U.S. $38 in Canada. The surface rate 
to other countries is U.S. $68; th e air rate, U.S. $103. Kentucky residents add 5% sales tax . U.S. 
currency only, please. All subscript io ns beg in with the current issue. Please allow 6 to 8 weeks for 
delivery. In order to hold down non-ed ito ria l costs, we do not bill. 



I Software CoCo 3 

King's Quest III-
An Animated Adventure Extravaganza 

First, the bad news: King's Quest Ill 
requires 512K. Now that that's out of the 
way, let's get to the good stuff! King's 
Quest Ill from Sierra On-Line is a graphics 
Adventure game that is certain to knock 
your socks off! As Gwydion, you are a 
young slave boy seeking to free yourself 
from the evil wizard Manannan and dis­
cover your true destiny. Along the way you 
must battle giant spiders, fmd magical items, 
weave spells and defend yourself from a 
host of dangerous people and critters. 

Now this might not sound like anything 
new. After all, Adventures have been around 
for years. What makes this one so special? 
Let's take a look. 

The graphics in King's Quest Ill are as 
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breathtaking as they are extensive. Each 
screen conveys not only the contents of 
interest in solving the game, but an entire 
mood appropriate to the setting. From the 
lavishly ornate wizard's bedroom to the 
shabby robber's hideout, from the dank 
cave of the oracle to the sparkling streams 
and waterfalls of the countryside, the me­
ticulous attention to color and detail suc­
ceeds in drawing you right into the story. 
You can almost feel the cool grass of the 
forest and the parched sands of the desert. 

The already excellent graphics are fur­
ther enhanced by animation. The water in 
the waterfall actually falls! Birds and chip­
munks move in the trees, the dog wags its 
tail, and the shopkeeper dusts his shelves. 

Gwydion, of course, also moves through­
out the story, directed either by arrow keys 
or joystick. Some scenes even require a 
strong dose of video game skills in order to 
maneuver past deadly obstacles. 

In many games extensive graphics have 
also meant a skimpy game scenario. The 
big advantage of text-only Adventures used 
to be their greater complexity and scope. In 
King's Quest Ill, though, there are four 
major settings: the wizard's house, the 
countryside ofL!ewdor, the pirate ship and 
the kingdom of Daventry. Each is fraught 
with puzzles and perils easily the equal of 
other entire games I have played. 

Humor is another ingredient no decent 
Adventure should be without. But while 
some games play everything for ·laughs and 
get old quickly, King's Quest Ill is delight­
fully effective in using humor often enough 
to keep the game funny without smothering 
you in dumb gags. There is also a nice blend 
of visual and descriptive humor. Being 
thrown out of the Three Bears' house by 



Papa Bear left me quite unable to continue 
for severa l minutes until my mirth sub­
sided! 

The real attract ion of Adventure games, 
though, is the challenge of so lving puzz les. 
Gwyd ion is faced with a seemingly endless 
stream of them. Some are simple. some 
require careful thought, and others I'm still 
wrestling with after severa l weeks of play! 
Fortunately for folks like me , the simple 
ones are sprinkled throughout the game. 
thus providing occasional ego boosters. 

In order to provide all of thi s fun. Kin g's 
Quest!!! comes on not one di sk, nor even 
two, but on.fil ·e double-sided di sks. Di sk I, 
Side I contains a stripped-clown ve rsion of 
OS-9 to access the game. Once you load 
and run the game you are asked to push the 
joys tick button if you are using a joys tick 
and then to turn over the disk. Side 2 
presents the credits, fo llowed by a com­
plete introduct ion to the game. This can be 

skipped sim ply by press ing the space bar, 
and from that point on the game is played 
entire ly from the remaining fo ur disks. 

While the game is in progress you have 
access to a number of pull -clown menus . 
The "S ierra" menu tell s you "about" the 
program (authorship. copyright notice). Also 
on thi s menu is a help function, which tell s 
you how to use the controls, but gives no 
game hints. The File menu provides func ­
rions for sav ing and restoring a game, re­
starting and quitt ing. Under "Acti on" you 
can check your inventory or look at an 
objec t you're carrying. The "Spec ial" menu 
enables you to alternate between joyst ick 
and keyboard control , togg le the sound or 
game clock on or off. or pause the game. 
Fina ll y, the "Speed" menu is used to con­
trol how quickl y Gwyd ion moves on the 
sc reen. 

The documentation accompany ing 
King 's Quest Ill is clear, complete and 
concise. A reference card provides thor­
ough instructions for making backups of 
the di sks (they are not copy- protected) , 
formaning a save di sk and installing the 
game on a hard drive. It also covers saving 
and restoring a game, troubleshooting hints 
and a summ ary of game commands. 

In add ition to the refe rence card, a game 
booklet contains the story of Manannan, 
the ev il wiza rd , and how you came to be hi s 
slave. Fo ll owing thi s tale are some tips for 
beginning Adventurers, and , finall y. sev-

Scanning the Sierra Scene 
Now in its tenth year. with nearl y 200 em­

ployees. Sierra On-Line. Inc .. is one of th ose 
ent repreneurial success stories. Ken Wi l­
li ams was a mainframe computer program ­
mel·. Wife Roberta had ideas for stories. 
Wo1ling out ol. their k itchen. they combined 
thei r tal ents and produced Mrs /err 1-/ou.\e . 
the rirst of many computer games their lkdg­
l ing company would produce . 

W ith Ken as pres ident and Roberta as ex­
ecutive offi cer and primary des igner. the 
company grew. In 1984. the first install ment 
of King's Quest was released. There are now 
four games in that seri es (King's Quest 1\ ': 
The Perils ol Rosella has not as ye t been 
translated for the CoCo) . which have co llec­
tive ly solei over one mill ion copies. Sierra 
went publ ic in October or last year. and in 
March reponed revenues for the past fi sca l 
year of over $20.9 mill ion . 

A lthough Sierra's product line does in ­
clude a word processor and a home money 
management program , the bu lk or its prod-

ucts continue to be games . Acco rding to 
Kirk Green. Sierra 's pub l ic relations direc­
tor. it can take up to two years from or igina l 
idea to shipping a f in ished product, although 
nine months to a year is more typical. A 
deve lopment ream or four to 10 people wi ll 
include des igners. musicians. programmers 
and art iqs. 

" It 's a lot l ike mak ing a mov ie," says 
Green. "A lot o r people wo rk on separate 
pieces. and you real ly don't have any thing 
unti I i t's all clone." Thi s ana logy is consistent 
wi th the company's basic d irecti on, which he 
describes as "edging toward interac ti ve fi lms 
using a computer." 

T he team w ill genera ll y deve lop a pro­
gram initi ally unde1· M S- DOS. and then port 
it to other machines. One new product clue 
out in one ro two momhs. though, is a tele­
eommunica ti ons package running under 
Tandy's DeskMate in ter face. It's name'l Si­
erm 's On-Line. 

I...J 

It's Not Easy Being 
a Wizard's Slave 

"Co clcannn· office.'" 
Not so much w, an " i f you please." 

Such is my introducti on to Manannan. the 
res ident w izard in King's Quest Ill . Now. 
I 've bee n around a lot of wizards in my day. 
Some are great wanderer> who appear in 
t imes or darkes t peril to help nob le dw;rr­
ves and elves overcome terr ib le ev i Is. 
Others li ve li ke hermi ts. practi cing their 
an s and perhaps tak ing on a >ingle appren­
tice tocarryontheir work. J'vemet wizards 
outcast and bitter, wea lthy and respected. 
r ich and poor. in v inc ible and helpless . But 
never before have I met one as intention ­
all y ru de as this bozo. 

Clean hiso fTice. A ll right. I suppose I 'd 
bell e!'. A ll I have to do is find it. and then 
f igure out how to c lean i t. First step mu->t be 
to go in the front door. J-!mmm. A ha ll way. 
Stairs go up, doors straigh t <rhead and to th e 
ri ght. I 'll try go ing ri ght. 

Oops. I 'm in the d in ing room. T he fu r­
ther door must then be the k itchen. Not the 
oJTice. but l 'll take a quick peck. Yep. Oh. 
hey, r·ood 1 I 'll j ust grab a qu ick bi te before 
... uh oh, there he is aga in . appearing in a 
pu iT oJ'smoke. Doesn' t thi sguyevc r w<rlk ') 

"W!Jen l gir·e on order. ! npcct it to he 
obeyed 1 You'd hcller .\pend so1ne ti111e in 
\ ' Iiiii" 1'00171 

Pooj:1 

Locked in my mom·J What a sorehead. 
Well . i t cou ld be worse . At least I 'm still 
al ive. A nd now I have t ime to exp lore my 
room. Y uk. D irty cot. Ju mpy pill ow. bro­
ken chest of drawers. What ~t li /C. I must be 
a rea l tw it to l ive l ike ... huh '' T he cloorju>t 
opened . I guess my sentence is up. I' ll look 
around here later. 

I wa lk out or my cl ingy room in to an 
up>tairs hall way. T hat doesn' t look l ike an 
office th rough that door. but it might be 
wonh a look. I go in and fi nd the w i?anl's 
bedroom. W hat a pa lace 1 T hi s guy li ves 
li ke a k ing. while I sleep in squalor j ust 
cl own the . . 

"You don't hclong in !Jere \l'illwut pcr­
nJi.lsion-' Now I hur•c 111 tcuciJ \'Olio /essnn 1" 

PooF 
W ha. .'J! T he lousy jnk tu rned me 

into a snai/ 1 Oh. thi s is disgusting 1 I t tak e-, 
sooo long to get an ywhere. and I'm all 
sli my . Ugh! I hope thi s doesn' t last too 
long. I seem to remember a cat hang ing 
arou nd th at lookccl hungry enough to ca t 
almost anythi ng. 

Whew. I 'm myse l f aga in . l-Ie must not 
be such a powerful w izard after all . Defi ­
ni te att itude prob lem. though. Befmc I 
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lea\·e hi s bedroom. I'l l take a quick look in 
thnt d resse r. Look s like a drawer I might be 
ab le to ge t into. Paycli rt - A boule of 
"Rose Peta l Essence "' It 's a c inch thar 
st inker doesn't u:;e 1 hi s fo r co logne. l t m ight 
be mag ic. I' l l just sti ck i t in my pocket and 
get out o r here. 

Down the stai rs I go. Back to the t'ronr 
h<ill. T hi s t ime I 'll rake the door stra ight 
ahead. M ust be the office. It is. M~t y be 1 
could use the essence to c lean the otTice fo r 
me'7 No dice. Mag ic must not work fo r me. 
I guess the fea ther cl uster ly ing on th at 
cabi net has my name on i t. 

"Vou'/1 l!lldt' nn IllOgic orou11d me. 
C 11Tilio11-' " 

Zo;!.1 

He reduced me to ashes . ~1 y I ire is over 
~ ilre~tdy. Rude. V ery rude. ...J 

era! pages of mag ic spell s. These las t pages 
are actua ll y excerpts from Th e Sorccn· of' 
Old. Manannan' s book of mag ic. and are 
cru cial fo r so lving the game. 

In add iti on to quality doc umentation. 
Sierra prov ides the clown-and-o ut gamer 
with a 24-hour game hint hotline. Thi s 
phone num ber put s yo u in contac t with a 
sophistica ted se ries of recorded menu s. 
whi ch can be traversed with a touch-tone 
phone in order to get some ve ry usefu I clues 
abo ut spec ific puzz les in the game. The hint 
line will give you a max imum of two hin ts 
pe r ca ll . preventing anyone from clogging 
the line fo r hours on encl . 

If yo u have onl y a rota ry dia l phone, you 
mu st ca ll the hot! ine during regul ar (Pac if ic 
time) business hours and wa it for someone 
to help yo u. l fo und the line to be very busy 
during those hours. but at ni ght I was ab le 
to ge t thro ugh qu ite eas ily. I won't te ll yo u 
how man y times I ca ll ed fo r hin ts. but I wi II 
ad mi t thi s: l listened to some hint s about 
thin gs l haven't even seen yet in th ree 
weeks of play. I used to thin k I was a decent 
Adventurer. bu t I'm still stru gg ling with 
thi s one 1 

There are only a few minor negati ve 
comments l can make abo ut King 's Qucsr 
Ill . When using the joysti ck to access the 
pull -clown menus. I find it ve ry diff icul t to 
positi on the cursor on the des ired opt ion. 
Also . there are some situ ati ons in which I 
find myse lf t·ephrasing the same command 
several different ways be l'ore ac hiev ing the 
desired result. 

The single most an noy ing thing abo ut 
King's Quest Ill. though. as you may have 
guessed . is hav ing to swap disks in and out. 
and turn them over. in the midd le of' play. lf 
you are fo rtunate enough to have a hard 
disk (I'm not). you can eliminate thi s prob­
lem. bur otherwise yo u are stuck with it. 
Thi s is not a fa ir gripe. of course. since 
without all that data thi s woul d be just 
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another game. However, it can be horribly 
aggravating. lf you bump the joystick while 
waiting fo r a new sc reen to load from di sk, 
fo r example. you can ac tua ll y end up swap­
ping d isks three times to move one sc reen. 

Minor gripes notwithstanding, King's 
Quest Ill is a stellar program. In one amaz­
ing factor. it outshines every other com­
pu ter game l have ever played . That fac tor 
is rea I ism. lr seems si II y to talk of rea l ism in 
context with wizards, mecl usas and the Three 
Bears. but the game has realisti c depth in 
several d imensions. The wizard is an ev il 
meany. but he s leeps, eats and uses a cham­
ber pot (w hich poor Gwydion is forced to 
empty 1). There is not iceab ly more phys ica l 
effo rt in negoti ating the steep mountain 
path s than in wandering through the fo rest. 
When wa lking past the large mirror in the 
wiza rd' s bed room. Gwycl ion' s reflection is 
pe rfec tly rendered. 

These and many other deta ils help to 
draw the player into the story in a way 
usually rese rved fo r books and mov ies. My 
hat is o ff to Robe rta Willi ams and the fo lks 
at Sierra On-Line. Thi s is one grand Ad­
venture ' 

(Sierra On -Line, Inc., d ist. by Tand y CoqJo­
ration , 1700 One Ta ndy Cent er, For t Worth , 
TX 76102; $34.95 : Available in Rad io Shack 
stores nationwide or through Tand y Exp ress 
Order, No. 26-3285 at 800-321-3133) 

- Jim K. Issei 

LH-ardwa-F1re~-_c_o_co----'-1 . _2 _& ___,3 1 

CoCo Stereo 
Headphone-
For Private 
Listening Pleasure 

The CoCo Stereo Headphone Amplifier 
is des igned to take sound from the CoCo's 
cassette port and am pli fy it so that it can be 
heard through "Wal kman "- type head­
phones. It works with both machine ian-

guage and BAS IC programs, and with a ll 
mode ls of the CoCo. 

The package comes wi th a Rad io Shack 
AC adapter (Cat. No. 273-1 43 1 A) that 
supp lies the 9-vo lt power supp ly required 
by the amplifier, but headphones are not 
included. The amplifier unit is packaged in 
a clark gray plas ti c-and-metal case, profes­
sionally made and labeled. It has an in put 
pl ug for the AC adapter, an audi o input 
cable (consisting of a I \6-foot cable with a 
standard cassette port pi ug attached to the 
end), two toggle switches on the face (which 
allow for control of the stereo effec t and 
volume control), and also two stereo head­
phone jacks that acce pt I /8th-inch stereo 
plugs. 

The fi rst toggle sw itch, labe led "Low 
Pass Fi Iter," toggles either on or off. When 
on, the sw itch causes the amp/ ifier fo r the 
left headphone speaker to ki II any sounds 
above a certain level; thi s creates a stereo 
effec t of sorts. If thi s switch is togg led off, 
all sounds are directed to both sides of the 
headphones. 

The second toggle sw itch on the amp! i­
fi er, fo r control of vo lume level, can be 
toggled either high or low. Thi s lets you 
adjust for sound levels that may va ry from 
program to program. In most cases I fo und 
that the low setting on the vo lume sw itch 
supp l iecl more than adeq uate sound to the 
headphones. However, I would rather that 
the toggle had been a knob: At times the 
sound was too loud , and I was unab le to 
lower the vo lume to a comfo rtable leve l. 

The documentation, which comes on 
one sheet of paper, offers hookup in strLt C­
ti ons and a short type- in stereo demo rou­
tine. Insta ll ati on is easy : Just plug the 
amplifier into the CoCo's cassette port , 
plug the power suppl y into the ampli fier, 
plug the power supply into an AC socke t, 
then plug in the headphones. It shoul d be 
noted that two pairs of head phones can be 
used at the same time. 

For cassette users the doc umentation 
includes a method of altering the plug fo r 
cassette-based sys tems. Users so lder the 
un it directl y into the cassette 's cable so that 
unplugg ing becomes unnecessary. 

I tested the ampli f ier unit with my Sony 
stereo headphones and several arcade- type 
games. I also I is ten eel to many of my wife 's 
musica l arrangements (written with Mil­
sica). l found that the music sounds better 
through the monitor's speaker than it does 
through the headphones. But I also fo und 
that music li stened to through the head­
phones sounds much better with the Low 
Pass Filter toggle sw itch in the OFF pos ition 
(stereo effect off). 

With most arcade games the amplifier 
produces a sound that, though simi lar to 
that produced by the monitor's speaker, is 



rather unique. The "surround sound" effec t 
yo u ge t while playing you r favorite arcade 
game- along with the increased vo lume 
- may actually increase yo ur score. You 
become more aware of the sound , and yo ur 
response time to the visual effects prompted 
by sound is lowered. 

Ove rall. I was a little di sappointed with 
the quality of sound. There seems to be a 
loss in clarity, and some background hum 
can be heard through the headphones. As 
far as using the amplifier with mu sic, I fee l 
too much f ide li ty is lost. 

However, if yo ur computer area hap­
pens to be in the fam il y room or somewhere 
e lse where noise from arcade games both­
ers family members. yo u may f ind a perfect 
so lution in the CoCo Stereo Headphone 
Amplifier. You can have nice. loud. sur­
round-sound arcade action without di sturb­
ing someone who is reading or watching 
TV . 

(M ike Forrest, 2501 Sum mer Tree La ne, 
#1096, Arlingto n, TX 76006, 817-860-3885; 
$39.95) 

- Dan Hagarty 

I ~ ..,., CoCo 1, 2 & 3 I 
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Lock Master­
Padlocks Your Disks 

Lock Master. from Right Brothers Soft­
ware. is a machine-l anguage program that 
works as its name might suggest. It locks a 
di sk (w ith or without a password) so that 
the directory can no longer be read by the 
0 I R routine; therefore. no program can be 
loaded from the di sk. It also makes the 
routines think the di sk is full . preventing 
the disk from being written to by SAVE or 
SAVEM. 

The program works on any CoCo with at 
least one disk dri ve . It comes with a short. 
three-page manual that is easy to read and 
understand. You should have it read, the 
di sk backed up. the program cop ied and 
your first di sk locked in about I 0 minutes. 
Lock Master is an auto-exec uting program. 
so all you have to do is load the program. If 
yo u choose to employ a password , yo u can 
use any characte rs (printable or not) except 
the numbers 0 through 3, because Lock 
Master interprets these as drive change 
requests. If you try to change to a drive that 
does not ex ist, the program returns an error 
and does a warm start. 

The program does its mag ic by filling 
the unall ocated gran ules in the file alloca-

ti on tab le (FAT) with Hex 4Fs, so that the 
granules appea r to be allocated . Nex t it 
takes the directory entries. encrypts them 
and copies them to the second 16 bytes 
(whi ch are not used) of the 32 bytes used for 
eac h entry. leaving ze roes in the first 16 
bytes . When the routines look at the direc­
tory entries, they don't see any because 
onl y the first byte is examined to see if it 
con tains a letter. 

Because of thi s, when a 0 I R command is 
given on a locked di sk, nothing gets printed 
- the di sk appears to be empty, and it 
wo uld be easy to reformat or back up over 
the di sk by acc ident, destroying its con­
tents. To help prevent thi s, Lock Maste r lets 
you copy a special file to the di sk before 
locking; after lock ing, the 0 I R comm and 
revea ls the lone f il e of LOCKED . BIN on the 
di sk. Thi s feature also makes it eas ier to 
unl ock the di sk beca use yo u need onl y 
insert it in a dri ve and enter L OAD~! " LOCKED " . 
Another idea to help prevent acc idental 
eras ures is to put labels on all locked d isks. 

There are a few prob lems with the pro­
gram. but they are relati ve ly minor and 
don't detract from the overa ll quality. 

The f irst problem is that after yo u lock 
or unl ock a d isk the program does a wa rm 
start. This is onl y a problem if you want to 
lock or unl ock several di sks at a time, and 
it is more a problem with conveni ence than 
with the program itse lf. 

Next, if yo u already use a program of 
some kind that backs up the directo ry track 
to another track, Lock Master will not lock 
the backup directory. In thi s case the pro­
tection given is minimal aga inst someone 
with a di sk editor and knowledge of where 
the backed-up directory is loca ted. Since 
Lock Master has no way of know ing the 
locat ion of the copy, it can't be ex pected to 
lock it. I s imply mention thi s becau se it isn't 
menti oned in the documentat ion. 

Finall y, the doc umentati on states that 
"it is imposs ible to break the protec tion, 
even with a 'disk zapper.' " First off, noth­
ing is imposs ible; some things are just 
highly unlike ly, espec ia ll y where comput­
ers are concerned. While most "d isk zap­
pers" are not des igned to break the protection 
Lock Master gives, with d isk editors it is 
poss ible- espec iall y when accompa nied 
by a little human ingenuity. 

The encryption used by Lock Maste r is 
a fa irl y straightfo rwa rd substitution cipher, 
and once the cipher is broken the disk editor 
can be used to rep lace the directory entries. 
The breaking of the cipher, however, may 
prove to be more difficult and time-con­
suming than the relative value of the infor­
mat ion ga ined from the di sk. While techni­
ca ll y the statement in the documentation is 
probably true, it imp! ies a higher degree of 
sec urity from unauthori zed use than it act u-

all y has , although the security it does offer 
is high in relati ve terms. 

In conclusion, Lock Master is we ll ­
constructed and will probab ly prov ide as 
much protection as the normal CoCo user 
would need (unless he or she is try ing to 
protect state sec rets) . Considering the over­
a ll quality and ease of use, the pri ce is fa irl y 
reasonable. I look forward to see ing more 
products from Right Brothers in the future. 

(R ight Brothe rs Software, 1173 Niagara St., 
Denver, CO 80220, 303-377-3409; $14.95 plus 
$2 S/H) 

- Chris Hyde 

i,O;e-f;+ CoCo 3 I 
'---t) -.-w-a-re·----· 

Chess Made Easy­
your First Piece 
of Chess Pie 

This is not another computer chess game 
at all, but rather the first of what I hope 
could be a line of chess tutorial s from a new 
software supplier. I beli eve thi s tutori al 
will aid even the yo unges t of "s iude nts" 
who show an interest in the game of chess. 
And what a way for a retiree to launch a new 
interest ! 

Chess Made Easy provides that neces­
sa ry "crawling before wa lking" process 
that teac hes the student all she or he needs 
to know to start play ing chess, but with a 
bi g difference: You don't have to pore over 
dull books and li fe less diagrams for your 
basics. You see the moves onscreen. Chess 
Made Easv is a visuall y stimul ati ng study 
that graphicall y demonstrates the chess 
pieces in fundamental board placement and 
movement. It takes the student through a 
number of routines, then asks questions 
based on what it has just shown. 

'l'i:i:iii.ii%' 
.1..1..1..1..1..1..1..1. 

Lesson I covers board layo ut and basic 
board notat ion. 

Lesson 2 gives the va lue of each piece 
(relative to other pieces), its board place­
ment and direction(s) of movemen t. It a lso 
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looks at two spec ial moves. cas tling and en 
passam capture. 

The nex t lesson is somewhat more cle­
tai led. covering chess notati on (fo r record 
keeping). demonstrated with ac tual onscreen 
moves. 

The des ired resul t. winning . is the aim of 
the game as presented in Lesson 4. 

An aside: Chess is ve ry often referred to 
as a battl e. the board as a batt leground and 
the pieces as so ldiers in an army. Hi story 
shows that many famo us mili tary com­
manders and tac ti cians were av id chess 
players. The development of the game spans 
several centuries . 

Back to the lesson at hand. Lessons 5. 6 
and 7 disc uss in some detail. aga in with 
graphic examples, vari ous moves in what 
may be descri bed as the opening, mi clcll e 
and clos ing phases of the game. In each 
case . we ll -known ploys are give n. Learn to 
try out the Sicili an Defense. the Skewe r 
Attack and ways to check mate or to at least 
sta lemate if you are. peri sh the thought, 
los ing. 

By the time you have studied these 
lessons. maybe with a reference manual 
and chessboard at yo ur side. you shoul d be 
ab le to play your first game with either a 
human opponent or an elec tronic one. 

Program operation is simple and straight­
fo rward . There is no manual to cling to 
because the program is all menu -d ri ven 
with onscreen tex t in large. easy-to- read 
characte rs. regardless of monitor type. 

I have viewed Chess Made Easy with a · 
TV and a Hi-Res monitor capab le of com­
posite. RGB and monochrome green modes. 
It looks good in all modes. even with the 
arti fac ts fo und on the telev ision, though the 
hi gh reso lu tion tends to crowd the graphics 
close to the left side of the TV. 

A little "quirk" was noted in operati on. 
however. that depends on what viewing 
mode yo u are in . When you choose a lesson 
nu mber. you are prompted fo r the type of 
monitor. to press C fo r compos ite moni to r/ 
TV orR fo r RGB. 

When C is se lected and a lesson is 
finished. the program loops back to the 
main menu; no problem. However. when R 
is se lected and the lesson completed. the 
program seems to start a retu rn to the main 
menu . bu t then locks up on a bl ank sc reen. 
No real problem here either if you don't 
mind entering RUN " CHESS . BAS " aga in . 
Also, you can simply type and enter any 
des ired lessons such as LOAD " LESSON2 " , 
then run , without go ing through the menu s. 

I fo und CoCo Chess/Ware's program 
infom1ati ve, helpful' and quite user-friendly 
with a very nominal cos t. 

It defi nitely has to improve my standing 
in the chess world , wh ich is that of an 
unknown with ranking somewhere between 
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never hav ing beaten my sons-in-law and 
gloating over a couple of easy- level com­
puter chess game wins. Chess Made Easy, 
where were you when I needed you? 

(Afta monow Soft wa re, 46 Howe St. , Milford , 
CT 06460, 203-878-3602; $20) 

-Jim Franklin 

'-s-' coco 1. 2 & 3 I u 01-t-w-a-re----'------' 

Disk Doctor­
Blocking Out 
the Bad Sectors 

Disk Docror is a disk repair utili ty that 
runs with Hyper-I/O on yo ur CoCo I, 2 or 
3. requiring at least 64K of RAM . It is 
wri tten in BAS IC and machine language and 
runs with the command RU N " DO CT OR " after 
Hvper-110 has been loaded. Disk DoC/or is 
used to locate and block out defecti ve sec­
tors on your hard dri ve as we ll as on your 
fl oppy disks. We all have experi enced 
defec ti ve disks and I/0 errors. Disk Doctor 
serves as an effec tive too l to prevent such 
errors. and it is easy to use. 

The program starts by presenting a col­
orful titl e page and then prompting the user 
to enter the dev ice name of the di sk to be 
checked. If you wanted to check one of 
Hyper-I/O's Mass Storage Areas, you would 
enter I HOI A. where A is one of the MSAs to 
be checked. To check a f loppy. you would 
just enter /DO . The computerbeginscheck­
ing all of the sec tors of the spec if ied dev ice, 
displ ay ing the current track num ber so you 
know at a glance what the computer is 
do ing. lf it finds a defecti ve sector, the 
track. sector and granule are shown on­
sc reen. 

Because Disk Doctor onl y reads the disk 
when checking fo r sec tor errors. it can be 
used on any disks- including those with 
data on them - but it cannot check a disk 
that has not been fo rm atted. Once the disk 
test is complete, you are given the option of 
blocking out any defecti ve sectors fo un d. 
This is clone by mak ing the granul es that 
relate to the defec tive secto rs in the GAT 
(Granule All ocation Table) appear to be 
full. Thi s method prevents bl ocked-out 
sec to rs from be ing wri tten to in the future, 
and so prevents disk crashes and flO errors. 

As each sector is processed you wi II see 
the granule num ber followed by one of 
three messages : 

I. Blocked Out - this means that the 
program has successfull y blocked out the 

defec ti ve sector as we ll as its related gran­
ule on the di sk. 

2. Already in Use- thi s means that the 
granule containing the defective sector 
already has data wri tten in it and, as a result. 
cannot be blocked out. 

3. Directory Error - this means that 
Track 17 has a bad sector and the compute r 
can't block it out. Some sa lvage proced ures 
are desc ri bed in Disk Doctor' s three-page 
manual. 

If you I ike, you can even generate a hard 
copy of the test resul ts for each disk checked. 
Thi s printout includes the defec ti ve track , 
sector and granule as well as the elate checked 
and the disk name- a handy reco rd that 
can be kept fo r reference. 

Disk Doctor is a we lcome utility, espe­
ciall y for hard dri ve users with Hyper-I/O. 
It does its job quick ly and eas il y and is very 
reasonabl y pri ced. Bes ides , anyone who 
li ves in Cocoa Beach must know what he's 
doing. 

(KB Enterprises, 435 Brightwa ters Dri ve, 
Cocoa Beach, FL 32931 , 407-799-3253; $17.95 
plus $ 1.50 S/1-1) 

- Robert Gray 

LHa-fdwa-re------' 

HD-1-
Feature-Packed 
Hard Drive 

Howard Med ical has a package deal for 
you if you're in the market fo r a hard drive 
for your CoCo. Wi th the pri ce of hard 
dri ves continuall y coming clown, it's a good 
time to eva lu ate the poss ibili ty of add ing a 
hard dri ve to your CoCo setu p. The pack­
age I received consisted of a Seagate ST-
225 20-Meg half-he ight hard dri ve housed 
in a case with power suppl y and fan. 

Also included was the XT-RTC hard 
dri ve interface made by Burke & Burke. 
"RTC" refers to an on- board, quartz crys­
tal, controlled rea l- ti me lithium battery 
back up clock, which is optiona l. The term 
"XT" refers to the PC compatibili ty of the 
hard dri ve as well as the in terface board. 
This fea ture alone, in my opini on, makes 
the package an attrac ti ve deal. If you were 
ever to purchase an MS -DOS compatible 
such as a Tandy I 000, you would already 
own a hard dri ve and interface card that 
plugs directly into it. 

The XT board plugs in to the CoCo inter­
face board, and these two boards are housed 



in a case that plugs directly into your Multi­
Pak Interface. A flat ribbon cable couples 
the hard drive to the interface board. At first 
glance, I thought the interface housing 
looked a little strange since it was smaller 
at one end than the other. After close ex­
amination, though, I found that Burke & 
Burke was wise to design it this way, be­
cause it allows the case to fit into the Multi­
Pak slot without the hard drive interface 
card having to be modified. If such a 
modification were made, the case could be 
parallel at both ends, but the card would not 
be directly compatible in a PC. Burke & 
Burke has done its homework in this area, 
and the result is a hard drive package that's 
easy to install and use. 

The CoCo XT Color Computer hard 
disk interface provides these important 
features: 

• adaptation of DTC5150 hard disk 
controller for use in CoCo I , 2 or 3 

• controller support for one or two hard 
drives of any configuration up to 1024 
cylinders and 16 read/write heads (120 
megabytes) 

• installation directly in any Multi-Pak 
slot 

• a direct microprocessor interface (CoCo 
XT) that is 30 percent faster than other 

SASI/SCSI Color Computer hard disk 
systems I've seen 

• compatibility with all versions of CoCo 
OS-9 Level I or II 

It's a joy to be able to run 
all of my favorite 

programs by simply 
changing directories on 

the hard drive- it 
eliminates the hassle of 
swapping floppy disks. 

A floppy disk accompanying the CoCo 
XT package allows you to create hard drive 
device descriptors. And, if you like, you 
can even configure the hard drive to be­
come the default drive. A "park" utility 
protects the read/write heads during trans­
portation of the hard drive. 

While many CoCo users are fearful of 
hard drives because they appear to be "too 
complicated," I can assure you that this is 
not the case at all. Howard Medical has 
developed an easy, step-by-step approach 
to fmmatting and configuring the hard drive 
so you can get it up and running right out of 
the box in a matter of minutes. 

While we're discussing complexity, let 
me also add that if you'd rather not have to 
run your hard drive under OS-9, there is 
also available a software package written 
by Burke & Burke called Hyper-I/O. This 
nifty program allows you to boot your hard 
drive using Radio Shack's Disk Operating 
System under BASIC and configure your 
hard drive any way you like. 

You will need a minimum of 64K RAM 
to useHyper-110. I set mine up in a manner 
Burke & Burke calls MSAs or Mass Stor­
age Areas, which treats your hard drive like 
hundreds of floppy disks. An MSA may be 
as large as 3,000,000 bytes or as small as 
2000 bytes. The size depends on how you 
configure the hard drive in terms of tracks 
and sectors. The number of MSAs depends 
on how many device descriptors you set up. 
The Hyper-I/O software provides nine 
device descriptors, each of which may be 
used to describe a single MSA up to 26. 
Since each descriptor can handle as many 
as 26 MSAs, Hyper-I/O can access over 
100 hard disk directories using just four of 
the device descriptors. 

Hyper-I/O is menu-driven and contains 
several utilities that make it very easy to 
use. I especially like Hyper-I/O and the 
MSA feature it offers because I prefer to 
run my CoCo under Disk BASIC. I've got all 

(Mult i-Vue compatlbleD 
This is what you have been waiting for! Finally RAM-Resident software for your COCO 3! Runs in the background while you do other work! Includes a note-pad that does 

=~ ~f::a i~~e~ u~ ~~r ~a~~ul~~:~t· I~ c:~~nu~~~d~.:~. ~~-~.~~:. ~. ~~~-~-~. ~~~-~- -~~~-~ . ~.~.~ .. ~.~.:~.~-i~~. :.~~~ .. ~.~~~~·. -~- -~~~.~. ~~~ ~ ~ . ~~~~.~- -~·~-~~ ~~.~-· .. ~.~.~~: . ~ ~~~! ... :~ ~~. :.~.~~~. ~-~~ .. ~~;iz~ 
$26.95 

System comes complete and ready to run. Use the built in menus or create your own. Run your own programs or games on-line! Complete message system included. File tranafer 
system supports Xmodem and Ymodem as well as keyword searching! Even comes with it's own Terminal program! Now includes ANSI graphics menus and editorl See..1!_lc __ 
board while it runs! For a DEMO call (508)675·0912 (3/1212400 baud). Galactic Conflict game also included! 512k OS9 Level IT and RS-232 Pak Required ..... ... .. .. .... ... ... . Only ~ 

$26.95 

Without the right tools, OS9 is dif!icult ... Theae ARE the right tools! With these great utilities you11 be using OS91ike a pro! Complete wildcard, Tree and Windowing utilitieo make 
OS9 easy to use. If you want to use 099, This is what you need! 25 great utilities for only $24.95! Stop fighting with OS9! 128k OS9 Level IT Required ... ... ...... ... ... ... ...... Only ~ 

C Multi-Vue compatlbleD (Multi-Vue compatlb leD 
$22.45 

This versatile utility makes your 089life a breeze! No more fighting with complex directory structures. No more searching for files and typing long path names. Everything i• 
displayed using windows. Allows you to change, create, and delete directories quickly. AlBo allows you to copy, view and delete files easi ly . Great for the 089 beginner! 
512k 089 Level II Required..... ....... ...... ...... ..... .. . ............................................................... ... . .......... .. .... ... .. .. .... .......... . ..... Only ~ 

$26.95 
(Multi-Vue compatlbleD (Multi-Vue compatlbleD 

Easily create your own pop-down menus with this great utility! No programming experience neccessary! With this utility you can run any 089 command or program froru....t!.._ __ 
menu. Menu creation is super-simple and super ear~y! Actually see the menu as it develops. A must for any Multi-Vue user! 512k 089 Levelll and Multi-Vue required .... ~ 

(Multi-Vue compatlbleD W!!IJp One (Multi-Vue compatlbleD $l
7
.
95 

Finally a complete 089 Level II windowing tenninal! Many features include Auto Dial & Macro, X & Ymodem, ANSI graphics, buffer capture, on-line timer, chat-mode, windows 
and much, much more! Perfect for any BBS user! 512k OS9 Level II and RS-232 Pak Required ... ..... .. .. ...... .......... ...... ..... .... ......... ........ .... .. .... ... ... ... .................. .. Only~ 

'Jl'be ii•uu $31.45 

This wonderful utility allows you to patch anything! Patch commands on disk and fix CRCs automatically! Patch the OS9boot flle! Save lost files! Fix crashed disks! 
64k OS9 Lev el I or II required.. .... ................... .. .... ... ............... ..... ..... ... .. ... .... .... ....... ... ... . ......................... ... .. .. . . ... ........ On!~ 

To help new 089 user's get into 089 we are making this special one month offer. For 
this month on1y you canget Leve1 II Too1s, Disk Manager Tree, AND Presto-Partner for 
on1y $49.95!!! That's a savings of OVER 40%!! !~:;:,·;t~9s9.d Beginn•~· speoial prioeo good through 

Send check or money order to: Alpha Software Technologies, P.O. Box 16522, Hattiesburg MS. 39402 

$ 7.95 

Or call: (601) 266-2773 (voice) / (508) 675-0912 (modem) Please add $3.00 Shipping and handling, all ordn shipped on the same day 
via first Claoo U.S. Mall. Moat orders arrive wijhin 3 days. COD orders add $2.50 extra. 
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my favo rite games, utiliti es . educational 
and te lecommunications programs set up 
under their own directori es . so alii have to 
do is open the app ropriate direc tory with a 
command like thi s: OPEN DRIVE 0 , " /HO/ 
G". The G is where I have my games stored 
and HO is the dev ice descriptor used to te ll 
the computer to look on the hare! drive. 

Typing D I R di sp lays a ll the fil es in direc­
tory G just as Di sk BAS IC does . except that 
a line appears at the top of the directory 
li sting that shows you whi ch dri ve and 
direc tory it 's readi ng. Si mpl y run or load 
the fi le as you usuall y do. Under 1-l\'fl l? l'-110 
you can still access yo ur fl oppies. so it 's the 
best of both worlds. 

Assuming that you want to run yo ur 
hard dri ve under OS-9. you will need the 
fo llow ing: 

two blank floppi es 
OS-9 System Master di sk 
CoCo XT manual 
CoCo XT disk 
OS-9 operating sys tem manual 

With the computer and Multi-Pak turned 
off. inse rt the hard dri ve interface into Slot 
3 of the Multi-Pak. Howard Medical has 
already configured the XT di sk to use Slot 
3. but you can change thi s if yo u like. Nex t. 
yo u will make a back up copy of yo ur OS-
9 System Mas ter and copy some fil es onto 
the back up. A few more steps are included 
in the step-by-step instructions that results 
in a new boot di sk yo u will use whenever 
yo u run your hard dri ve under OS-9. 

The instructions prov ided are fo r OS-9 
Level II and a CoCo 3. but yo u can use 
simil ar steps for Leve l I and a CoCo I or 2. 
If you are currentl y ru nning OS-9 , yo u will 
have no trouble setting up yo ur hard dri ve 
boot di sk. If yo u are new to OS-9. you mu st 
be ca reful as you fo llow these steps: I fo und 
some instruct ions in the OS-9 Leve l II 
manual that we re not tota ll y acc urate. I had 
to ask a friend of mine who is familiar with 
Level !I to help out. 

Once yo u have created yo ur new boot 
disk, the system operates fla wless ly. People 
at Howard Med ica l are available to hand le 
your technical questions. I ca ll ed a couple 
of times and fo und them quite happy to 
help. A comprehens ive 54-page instruc­
ti on manual covering all hard ware and 
software aspects of the Burke & Burke 
controller is provided and contains a wealth 
of technica l information in add iti on to the 
detail s yo u need to further customi ze the 
sys tem beyond what Howard Medical has 
prov ided. 

I' ve been using thi s sys tem fo r seve ral 
months now and have not had any prob­
lems with it at all. It 's a joy to be ab le to run 
all of my favorite programs by simpl y 
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chang ing d irec tories on the hard dri ve- it 
eliminates the hass le of swapping floppy 
di sks. I own a PC compatibl e with a hard 
drive. and the access speed of the Howard 
Medical's HD- 1 CoCo hard drive is every 
bit as fa st, if not fa ster. than that of my PC. 
The hard wa re is of topnotch. no-shortcut 
quality. using LSis and state-of-the art 
surface-mount circuit-board technology 
with go lcl-p latecl card contacts. With this 
hard dri ve and Burke & Burke's interface 
and softwa re. CoCo users can full y utili ze 
the powe r of a hard di sk system with the 
added benefit of already hav ing a PC­
compat ible hard drive and interface if they 
eve r dec ide to step ove r to a PC. 

(Howa rd Medical Co., 1690 N. Elston , Chi­
cago, IL 60622, 312-278-l-t4U; $4'J9 for 20-
Meg, $598 for -tO-Meg) 

- Robert Gray 

lSef-t-w-are- OS-9 Lev.§_l~ 

PertASCII­
W ord Gatne or 
Verbal Abuse? 

PertA SC/1 is a multiplaye r word game 
offe red by Burke & Burke for the Color 
Compute r I. 2 or 3 using OS-9 Leve ll or II 
with at leas t 64K of memory and one di sk 
dri ve. You may not recogni ze the name, but 
you'll recogn ize the game. Your CoCo 
se lec ts a group of random lett ers from the 
alphabet and di splays them on the sc reen. 
The race is on. Try to make as many unique 
wo rds as yo u can from the given letters. 
Scoring is based on the length and number 
of words found. The first one to 5000 wins. 

Maybe PenASC/1 doesn't sound like 
much. but quite a bit is go ing on behind the 
scenes. Foremost is the capability for up to 
I 5 playe rs to play sim ultaneo usly. More 
than two players requires a 5 12K CoCo 3, 
but one or two playe rs can play on ei ther a 
64K or 128 K CoCo. Multiplaye r, in this 
sense, means that each use r mu st have hi s 
own computer. Pei'IASC/1 functions as a 
BBS of so rts, permitting players on differ­
ent terminals to communicate via their 
modems. a ll playing the same game to­
gether. 

Pen ASC/1 includes a 40-page owners 
manual that detail s the rules and scoring 
and gives directions for installing the pro­
gram on a hard di sk system. The instruc­
tions we re easy to fo llow and the installa­
tion procedure wo rked fla wless ly. I onl y 
wish I'd read the instructions before trying 

to do itmyse lf. l probably could have saved 
myself several hours of pens ive head­
scratching. 

If you prefer so litary games or just don't 
have fri ends, a ve ry special feature of the 
game is its ability to participa te as one of 
the playe rs. It comes with a 3500-worcl 
dictionary that the computer uses as its 
database. In the manu al, Burke & Bu rke 
states that most people have a I 0.000-word 
vocabul ary. I'm not an av id playe r o f wo rd 
games. but I thought of myself as having 
fai r Eng li sh sk ill s and a decent vocabulary. 
With this in mi nd, I thought I'd be able to 
give the CoCo a good run for its money. 
Not so. This is where the humili ati on be­
ga n. I won only one game. In many l was 
routed. This is just what I needed after a 
rough clay at work . I was grateful for being 
alone when I played it. Later I was able to 
sco ff at the failures of un suspec ting others 
whom I introduced to PertASC/1 . 

One cauti on conceming the computer's 
ab ility to participate is that during play the 
computer must access the dict ionary fil e. 
Therefore, those lack ing a RAM disk. hard 
di sk or no-ha lt contro ll er may find key­
board response a bit slow because of fl oppy 
di sk ope rations the computer mu st perform 
as it races through its dictionary fil e. find ­
ing words you never even thought of 

Anothe r notable feature of PeuASC/1 is 
that it provides fo r the rev iew and chal­
lenge of any doubtful words. If you're a 
trusting soul , let me warn you in ad vance 
that Per/ASCII tri es to sli p in a bog us word 
here and there. So keep a sharp eye on the 
CoCo's li st of wo rds at the end of each 
round . Which leads me to a minor criti ­
cism: You can't pause during a game. You 
and the computer are locked in mortal 
combat. I imag ine, though. that a pause 
feature would interfere wi th the ope rati on 
ofmultipl aye r games. and games don't last 
that long anyway. 

Most game des igners wou ld have been 
satisfied at thi s point , but not the peop le at 
Burke & Burke. They include a separate 
utiliti es di sk that perm its hard di sk and 
large r floppy drive systems to incorporate 
a large r dictionary. Among the utiliti es 
incluclecl are the foll owi ng: AddPe 1·t and 
Del fJert , which allow words to be added to 
or deleted from the dictionary; A lll-Jords , 
wh ich di splays all the wo rds in the 
di ctionary; CHKPert , which looks up wo rds 
and li sts those not found in the dict ionary: 
and Di ce l-J ords , which displays all the words 
in the dictionary that can be formed from a 
spec ific li st of lette rs. 

The ruthless manner in whi ch PeuAS­
C/1 demolishes its opposit ion can be soft­
ened by editing an environment fil e that is 
part of the game sys tem. The environment 
fil e can be edited with any wo rd processor 



difficulty. Even at the lowest level, I had 
trouble and pushed my troops too hard . It's 
a good thing that thi s is only a game, o r I'm 
afraid that the good old United States of 
America would be populated with lots of 
red flags! 

(SPORTSware, 1251 S. Reynolds Road, Suite 
414, Toledo, OH 43615, 419-389-1515; $21) 

-David Miller 

1 Software OS-9 Level II I 

Nine-Times­
An On-Disk 
OS-9 Magazine 

OS-9 enthusiasts will be interested to 
know that there's a new magaz ine on disk 
devoted to the OS-9 operating system. It's 
called Nine-Times, and it's published s ix 
times a year. The magazine requires the use 
of a CoCo 3, l28K or 512K RAM, and OS-
9 Leve l II. A joystick or mouse is recom­
mended , but the program will work with 
the keyboard arrow keys using informa­
tion provided in the four-page printed 
instructions. Nine-Times can also be in­
stalled onto a hard drive if you have one. 

Running the magazine is fairly straight­
forward, assuming you have some operat­
ing knowledge of OS-9 Level II. 512K 
users wi ll find it a lot easier than will l28K 
users, who must go through several steps to 
make room for Nine-Times. 

If you have 512K, all you have to do for 
starters is merge the STDFonts and STDPt rs 
files contained in the SY S directory on your 
OS-9 master disk. You will also have to 
load the RunB, SY sea ll and In key modules 
from the CMOS directory of your BAS IC09 

config disk . Then after loading in any of the 
window screens other than the standard 32-
column sc reen , you enter at the prompt: 
OS9 : mag. After a few seconds the colorful 
Hi-Res main screen of Nine-Times appears. 

Nine-Times uses the familiar point-and­
shoot technique for selection of its options: 
Print Files , Departments, Articles and 
Programs. Each se lection results in a pull­
down menu with a list of various options 
avail able. Selecting Print Files lets yo u 
send text file s to a printer if you have one 
hooked up. Departments has several files 
that tell you all about advertising rates in 
the magazine , subscription information, 
ordering back issues and similar informa­
tion . The Articles selection contains vari­
ous newsworth y items of interest, as well 
as tutori al programming examples . Thi s is 
also the section of the magazine in which 
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you w ill find ed itori a l comments. Selecting 
Programs results in a li sting of prog rams 
available in that issue of the magazine. 

Making a se lecti on of a program li sted 
g ives you a preview of what the program 
does and how to execute it, but you have to 
run the program outside of the Nine-Times 
magazine environment. I think it would be 
a nice feature to be able to run the programs 
from within the magaz ine f ramework , but, 
as it is, you can ex it the magazine to get 
back to the OS-9 prompt. Because Nine­
Times is memory-res ident, you can s imply 
type r unb ma gaz in e to get back into the 
magaz ine environment. The rev iew issue 
contained an assortment of l 0 ready-to-run 
OS-9 utility programs. They all worked 
fine and are currently enjoying a spot on my 
hard drive. 

Nine- Times is just the kind of software 
the OS-9 community needs. If OS-9 is to 
become a more popular operating environ­
ment, then it must also lend itse lf to becom­
ing a little more user-friendly . Nine-Times 
is certainl y that. The on-disk magazine is a 
nice idea, and editor Jordan Tsvetkoff is to 
be commended for such a well-designed 
program . 

(JWT Enterprises, 5755 Lockwood Blvd., 
Youngstown, OH 44512, 216-758-7694; 
$34.95 per year for six issues) 

-Jerry Semones 

1 Softwar-e·--_c_oc_o --'--1, _2 &_3_,1 

Roots-
The Basics of 
Assem.bly Language 

One of the things that keeps most people 
from programming in assembly language 
is the amount of work it takes to do very 
s imple tasks. To print "he llo" on the screen 
in BASIC, one mere ly types PR IN T " HELLO " . 
In assembly language, doing the same thing 
requires many lines of code. That's why 
GSW Software has written Roots. Roots is 
an assembly language source code file that 
contains over I 00 routines that take care of 
everything from disk and cassette I/0 to 
reading the joystick ports to clearing the 
screen. Most of the routines will work on 
any Color Computer, but some will work 
only on the CoCo 3. 

Roots comes on a di sk that contains two 
files , ROOTS.ASM and FONT . DAT . The file 
ROOTS. ASM is an ASCII file containing the 
assembly source code. FONT . DA T is a font 
file containing a font for printing tex t on 
high-resolution graphics screens. Theoreti­
cally, the programmer who wants to use 

some of the routines from Roots just puts a 
line in his program that instructs hi s asse m­
bler to include the ROOTS . ASM source code. 
Then whenever he wants to use one of the 
routines, he sets up the required conditions 
and calls the routine with a J SR ro utine . For 
instance, to clear the CoCo 2 tex t screen to 
black, the following two lines are required: 

L DA ItO 
JSR CLSA 

When I program , I use the C compile r 
and RMA under OS-9. However, before I 
purchased OS-9, I used Color Disk EDTASM 
for my assembly language programming. 
So, I pulled it off the shelf and shook off the 
dust. EDTASM would not load or include 
ROOT S. ASM. Every time I tri ed to load it I 
would get a bad line number error. I booted 
OS-9 and did some checking. As I men­
tioned earlier, ROOTS. ASM is a straight ASCII 
file. EDTASM has its lines strictly format­
ted with line numbers and tab characters. 
After deciphering EDTASM's file format, I 
wrote a program to convert ROOTS . ASM to 
an EDTASM file. Once thi s was done, the 
file loaded and assembled perfectly. I then 
set out to write some programs. 

I have a natural bent toward graphics , so 
I attempted to write a graphics program . 
Almost immediately I had problems. It 
seems to me that many of the CoCo 3 
graphics routines were written spec ificall y 
for a 128K CoCo. Since my CoCo has 
512K, this caused problems. The routines 
would not allow me to set up the graphics 
screens where I wanted them, and wo uld 
only clear them if they were within the 64K 
address space of the prog ram. From my 
examination of the code, I believe they 
would work in 128K, but I had to modify 
them so they would do what I wanted them 
to do . The other routines I tried worked 
fine. The manual documents them quite 
well, so any programmer should be able to 
change things to suit hi s own tastes. 

I found Roots to be a well-designed 
package. The 35-page manual provides 
complete descriptions of all the routines 
and variables used in the source code f ile, 
and also instructions for calling them. I 
recommend that the author include an 
EDTASM version of the f ile because I'm 
sure many people still use it. Also , the 
routines such as LPEEK, LPOKE , LPUT, LGET , 
e tc. , should be generali zed to 512K. Aside 
from these criticisms, I thought Roots was 
very he lpful and a great timesaver. If you 
plan to program in assembly under Disk 
BASIC, thi s is for you. 

(GSW Software, 8345 Glenwood, Overland 
Park, KS 66212, 913-341-3411; $25) 

-Robert L. Marsa 



or OS-9's Ed i t command. The environ­
ment file lets the user set the time within 
which the players must find their words. 
The longer the time, the better chance you 
have to catch up to the computer. It also lets 
you handicap the computer by causing it to 
sk ip some of the words it may find in its dic­
tionary, thus reducing its total count of 
words fou nd. 

By way of final notes, knowing how to 
type works to your advantage in this game. 
For most, however, this won't be a problem 
because the hard part is finding the words, 
not typing them. Also, the round time can 
be adjusted to compensate for hunt-and­
peekers. Lastly, because of its multiuser 
design. Pert ASCI I does not utili ze graphics 
-so don't expect "Wheel of Fortune" type 
glitz. 

Attention OS-9ers out there. This game 
is absolute proof that OS-9 can do things 
that are unrelated to work and business. 
Take a break. Playing PertASCI I takes only 
a few minutes, and you're a better person 
for it. Start it up in another window so you 
won't feel guilty. 

(Burke & Burke, P.O. Box 58342, Renton, 
W A 98058, 800-237 -2409; $19.95 plus $3 S/ 
H) 

-Ernest F. Zore 

~ft~a~re~ _______ c_oc_o_3~1 

CC3 Flags­
Conquering the World 

CCJF/ags is a spinoff for one or more 
players of a popular military strategic board 
game. It comes on an unprotected disk and 
requires a CoCo 3, a disk drive and either a 
color composite or an RGB monitor. Al­
though it plays best with a joysti ck, you can 
use the keyboard arrow keys. The game 
sc reen shows a somewhat crude but color­
ful representation of a world map. To the 
ri ght of this map are various menus that let 
you zoom in on the continents of interest. 

The object of CCJF/ags is to conquer 
the world by occupying all of the ten·ito­
ries . In order to do thi s, you must defeat the 
other players in combat for each territory. 
At the end of each turn, you rece ive addi­
tional troops based on the number or terri­
tories and continents that you control. Your 
ability to win depends on your use offorce 
and strategic placement of troops. 

From the menu you choose the spec ific 
continent in which you want to wage war. 
That continent wi II be displayed as a 

"zoomed" picture and show the flags repre­
senting the players. After selecting Invade 
from the menu , you se lect the country you 
want to attack by highlighting your flag. 

periodically reinforce your troops using an 
available menu option. 

To successfully defeat your opponents 
you will need to practice good military 
strategy. Reckless attacks will almost al­
ways end in your defeat. It is vita l that you 
control the entire continent before you move 
to others, otherwise your opponents wi II be 
able to reinforce their armies and invade 
your territories. You must also be careful of 
the placement of your arm ies once you 
have secured a continent. You want to mass 
your armies and then conduct a border 
crossing. In some instances you will find 
that just sheer numbers at a border will 
deter your opponent from attacking you. 

You must have a minimum of two armies 
in a country in order to attack an adjacent 
country. You can continue to attack other 
countries until you run out of armies, but 
obviously thi s is not advisable. It's best to 

As you can see, CCJF/ags is filled with 
endless opportunities and strategies.lf you 
like the board game Risk, you will enjoy 
CCJF/ags. It's a game that can be played at 
your own leisure and at increasing leve ls of 

Pretniutn Printer Systetns 
CoCo I, II & III Compatible 

MULTI-FONT PRINTER 

NX-1000 
7 Color Printer 
for Your CoCo 
The NX-t 000 gives you 
plenty of print options for 
attractive printing. 
Four typestyles. 
Four pitch sizes, 
in standard 
and italics 
lor a total 
ol32 
NLQ 
modes. 
The NX­
t 000 Rainbow 
gives you all these features plus 
online access to 7 color printing and graphics. 
Black, blue, red, yellow, green, violet, and 
orange. Both models have a 1 year warranty 
and a 30 day online trial. 

NX·1000 SPECS: 144 cps Orah, 36cps NLO (18 x 23dot matri~). 

4NLO Fonts . ltalic:s.Sub &S~rscnpts. Emphasize<I, Oou· 

blestrike .Proportionai.Condensed. lni emauonai. Oownkl~e 

Ouad Ta!I,Doub!e Taii.Uoderlrna,9•Pitchs,ForwardondRwerse 
n/2 16"line feeds,Absolutear Re!ative Vert& Hou .Tabs, Leh. 
Centeror Right .lllsti11Cation,B Graphles Modes tG1920dpi,Macta 
lnstroctlon. Bidlrectil)ll,Adjustable Tracror Fee<I. 200• Printnble 
Cl\aracters, Sem1 Auto Sheet Fee<! . FrOtlt Panel Sol! Toucll 
CDfl!rol. Eps0t1 and IBM Emulate. 4k Data Butler, He ~ Dump 
Ralnbow:Same~uscoklr. 

NX-1000 SYSTEM INCLUDES: 
• Star NX-1000 Printer $19995 
• Blue Streak Ultima 
·Software Support Trio +$10 Shipping & Ins. 

COMPLETE 
NX-1000 RAINBOW SYSTEM 
INCLUDES: $27995 
• Star NX-1000 

Colour Printer +$10 Shipping & Ins. 

• Blue StreakUitimaCOMPLETE 
• Software Trto 
• Color Super Gemprin1 

The Smallest, Sleekest, 
Fastest Serial To Parallel 
Converter You Can Buy! 
7 Switchabel Baud Rates 

300.600 •1200. 2400. 
4800 • 9600 • 1 9200 
Use this "smart" cable to con­

nect a Centronics parallel printer 
to any version CoCo or use it to 
improve perlormance of your 

current printer. The 
cables are long-life, high 
quality shielded cables 
with moulded plugs lor 
extra durability. 

Try a Blue Streak Ultima on 
your system lor 30 days A ISK 

FREE. One year warranty. 

The Blue 
Streak Ultima 

Powered version 
add $6.00. 

.. 

$3995 
t$2 Shipping 

Software 
Support Trio 
Type Selection/Tutorial 
Online instructional program that will select 24 
special features of your printer or display meth­
ods to incorporate them into your 
programs. 

Super Gemprint 
Will transfer Pmode 0. t, 2, 3, or 4 picture screen 
to printer 8"xt I" hardcopy. Black/white, white/ 
black or grey level shading lor color. 

Hi-Res Super Gemprint 
Disk soHware that will transfer a Hscreen t. 2. 3, 
or 4 picture screen to printer. Grey level shading 
for color. 

All Three 
Programs 

$19 95 

Color Surer 
Gemprin 
Print your Graphics Screen 
in Color on your NX-1000 
Rainbow! 

Use your favorite program to create a 
pmode or hi-res graphic image, but 
don1 stop there! Run our color graph· 
ics software and print a color image 
using a palette of 81 + colors on your 
NX-1000 Rainbow from a CoCo 1, 2. 
or 3. Requires 32k ECB Disk. 

Order Your System Today ... Call (513) 885 .. 5999 

DAYTON ASSOCIATES 01H~,{, INC. 
9644 Quailwood Trail • Spring Valley, Ohio 45370 

(513) 885-5999 

Visa & Master accepted within 
the continental U.S. 

Ohio residents add 6% sales tax 
COD add $3.00 

Shipping charges to Canada, P.R., HI, AK, APO, FPO 
aredouble.Triplechargetoallothercountries. 
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The following products have recently been received by THE RAINBOW, examined 
by our magazine staff and issued the Rainbow Seal of Certification, your assurance 
that we have seen the product and have ascertained that it is what it purports to be. 

4-D Chess, a 3-D chess game with a time 
element. Users can "time out" their pieces for 
strategic effect. Comes on disk for the CoCo 3. 
Microcom Software. 2900 Monroe Ave .. Roch­
ester, NY 14618, (800) 654-5244; $24.95 plus 
$3 SIH. 

CAR, the "Computerized Auto Record," a pro­
gram that sets up a disk file for keeping track of 
automobile maintenance and costs. It reminds 
users when to change the oil, and rotate the tires, 
etc. Requires a CoCo I, 2 or 3 with at least 64K 
ECB. E.Z. Friendly, 118 C01·/ies Ave .. 
Poughkeepsie . NY 12601 . (9 14) 485-8150; $9.95 
plus $1.50 Sl H. 

CEBBS, a "CoCo Electronic Bulletin Board 
System" that runs on a CoCo 3, requiring an RS-
232 pack, a Multi-Pak or Y -cable, at least one 
disk drive, and an auto-answer modem with a 
DTR lead. Features compatibility with Hyper-// 
0 and includes a 45-page manual. KB Enter­
prises, 435 Brightwaters Drive. Cocoa Beach, 
FL32931, (407) 799-3253; $59.95 plus $/.50S! 
H. Also distributed by Microcom Software. 

Color Schematic Designer, an interactive sche­
matics/CAD program for the CoCo 3 that fea­
tures a workspace larger than the screen, pull­
down menus, three circuit layers and three fonts. 
Requires a CoCo 3 and a disk drive. Microcom 
Software. 2900 Monroe Ave .. Rochester, NY 
14618. (800) 654-5244; $39.95 plus $3 SIH. 

Donut Dilemma, an arcade game rewritten to 
support the CoCo 3. The player must fend off 
menacing, bouncing donuts and travel up 
through I 0 bakery levels to throw the switch on 
"Antonio's Donut Factory." On disk for CoCos 
I , 2 and 3. Game Point Soft'>vare. P.O. Box 
6907. Burbank. CA 91510 , (818) 566-3571. 
$ 19 .95. 

Extended ADOS-3, a CoCo 3 enhanced DOS 
that shares space with ADOS-3 in a !6K EPROM 
and adds the following: a 512K RAM disk; a 
menu utility for file execution; wildcard COPY 
and KILL commands; file dating; key repeat; 
block move/copy of BASIC lines; text screen 
dumps and more. For 128K/512K CoCo 3s with 
ADOS-3. SpectroSystems, !Ill/ N. Kendall 
Drive .. Miami, FL 33176. (305) 274-3899; 
$39 .95 for disk, $64.95 with ADOS-3, $2 SIH. 

Font/Icon Editors, a utility disk of icon and 
font ed itors for Cer-Comp's Wi1idow software. 
Includes JconEdir (for creation and editing of 
icons - comes with a set of 16 icons) and 

F ontEdit (for creating and editing character 
fonts). Comes on disk for the CoCo 3. Requires 
Window Master. Cer-Comp, 5566 Ricochet Ave., 
Las Vegas, NV 89 110 , (702) 452-0632; $19.95 
plus $3 S!H. 

KJV on Disk #39 , the books of James , I Peter, 
II Peter, and I, II and III John of the King James 
version of the Bible on disk in ASCII files for the 
CoCo I, 2 and3. BDS Software. P.O. Box485, 
Glenview, IL 60025, (312) 998-1656; $3 SIH. 

Master DIR, a directory database program that 
lets the user create a master directory file of over 
2200 disk directories from as many as 250 disks. 
Requires a CoCo 3 and a disk drive. 
SPORTSware, 1251 S. Reynolds Road, Suite 
414, Toledo. OH 43615, (419) 389- 1515; $18. 

MC-1 Mini Controller, a floppy disk control­
ler that works on CoCos I , 2 and 3 with or 
without a Multi-Pak. Features a 24/28-pin socket, 
a switch for selecting between DOSs if a DOS 
pin is installed, and gold-plated edge connectors. 
C.R .C. Computers, 11 Boul. des Laurentides. 
Laval. Quebec, Canada H7G 2S3, (514) 967-
0195; $75. 

Omni Utility 2.0, an update of the disk utility 
featuring support for multiple drives, capability 
for backing up a section of a disk as opposed to 
a whole disk at a time, and the ability to compare 
two files to see if they are exact duplicates. On 
disk for the CoCo 3. GSW Software, 8345 Glen­
wood, Overland Park, KS 66212, (9 13) 34 1-
3411; $20. 

Revenge of the Mutant Miners, a version of 
the Mutant Miners arcade game written for the 
CoCo 3 and a disk drive; joystick required. 
Players travel up I 0 levels of mines, using 
ladders, transporters and springboards, avoid­
ing mutants all the while.JR &.IR Softstuff, P.O. 
Box 118, Lompoc. CA 93438, (805) 735-3889; 
$19.95 plus $3 SIH. 

The Seventh Link, an epic Adventure in which 
the player must guide a party of travellers as they 
try to save their homeworld of Elira from de­
struction. Features scrolling-screen graphics, 
dungeons, sea journeys and battles with mon­
sters. On disk for the CoCo 3. Oblique Triad, 32 
Church St. , Georgetown, Ontario , Canada L7G 
2A7, (416) 877-8149; $38 U.S., $48 Cdn. 

Slots & Cards, a computerized trip to the gaming 
tables of Vegas. Players can try their luck at five 
slot machines, four video card games (including 
Blackjack and Five-Card Draw) and keno. 
Features color graphics and comes in a three­
disk set for CoCos I, 2 and 3. MichTron, 576 S. 
Telegraph, Pontiac, M/48053, (313 )334-5700; 
$39.95. 

Snake Pit, a one- or two-player "wormy"-type 
game on disk for CoCos I , 2 and 3. Players try 
to block off each other's snake without running 
into walls or snake bodies. Game Point Soft­
ware, P.O. Box 6907, Burbank, CA 91510, 
(818) 566-3571; $19.95. 

• SofScrn, an ML text enhancement utility 
(40- and SO-column) that lets users design non­
destructive text screens, offering control of the 
destructive carriage return and cursor. Users can 
print to or erase from screen without clearing 
other data. On disk for the CoCo 3. W. Lee 
Pearson, P.O. Box 2319, Owensboro, KY 42302, 
(502) 684-5680; $14.95 plus $2.50 S!H. 

Window Master V.2.21, an upgrade of a win­
dowing environment under Disk BASIC. Fea­
tures include support for multiple fonts and up to 
31 windows. New features include a revamped 
calendar program, graphics demos, and a con­
figuration program. Requires a 128K or 5l2K 
CoCo 3, a disk drive, a Hi-Res Interface, and a 
joystick or a mouse. Cer-Comp, Ltd., 5566 
Ricochet Ave.,Las Vegas,NV 89110, (702)452-
0632; $69.95 plus $3 SIH. 

• First product received from this company 

The Seal of Cert(fication is open to all manufacturers of products for the Tandy 
Color Computer, regardless of whether they advertise in THE RAINBOW. 

By awarding a Seal, the magazine certifies the program does exist- that we have 
examined it and have a sample copy- but this does not constitute any guarantee 
of satisfaction. As soon as possible, these hardware or software items will be 
forwarded to THE RAINBOW reviewers for evaluation. 

-Lauren Willoughby 
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~~~B~A~S~I~C~T~rRa~iRRHiRHQ~------------------------------16_K_E_cs~~ 
There is more than one way to skin a cat, 

and more than one way to create the graph­
ics characters CHR$ C 128 l through CHR$ ( 143 l , 
wh ich we produced in the last tutori al. 

Two things inspired thi s lesson. First, I 
wondered if the program could be ti ght­
ened up and made shorter. If so, how? 
Secondly, creating our set doesn 't confine 
us to the 16 traditional shapes in the set. 
Practice is req ui red to master GET/ PUT , but 
as you become fa miliar with it, you will 
choose thi s technique fo r creative ventures . 

Look at Listing I. It is a variant of 
Li sting 2 from the last lesson. If you saved 
it , load it and do some deleting to put it into 
shape for thi s tutorial. If yo u dicln ' t save it, 
start typing! 

Delete lines 700 through 900, 2 10, 250, 
290, 3 10, 330, 350, DRAW lines and the 
mating GET lines, 4 10, 450, 490, 5 10, 530 
and 550. 

Type EDIT2 and press ENTER. Type 40 
and press the space bar until the cursor is 
under the comma after H C 2 l . Then press H 
(to chop off the I i ne) and type 
8 l( 2 ) , 0 1 ( 2 ) , I ( 2 ) , J ( 2 ) and press ENTER. 

It is eas ier when deleting individual lines to 
key in the line number to be deleted and 
press ENTER . 

You may mask or unmask Line 999, 
your utility , whenever you want during thi s 
sess ion. If the cross-hairs bug you, mask 
Line 60. 

Turn your attention to the GET lines 
beginning with Line 400. The variables 
that constructed A1 , C1 , El , F1, G1 and H1 are 
gone. Ignore the variab les I and J for now. 
There is an alternate way to create the six 
deleted shapes, by using PRESET after the 
mate to be ct:eated. 

Add the test line: 700 PUTC64,48J ­
C 72 . 60 l . A. PSET . Then run the program. 
Type ED IT 7 0 0, press ENTER and X to end. 
Backspace three spaces to get under the S, 
and type RESET and press ENTER to change 
PSET to PRESET . Then run the program. We 
changed CHR$ C 128 l to CHR$ C 143 ). The best 
method to create a blank is to skip the area 
and print nothing. Another way to set these 
two characters will be introd uced in the 
next tu tori a I. 

Change Line 700 to end , B, PSET . Then 
ru n the program. Add Line 710: 710 
PUTC192-48)-(200 , 60),8,PRESET . Then 
run the program. 

Florida-based Joseph Kolar is a veteran 
wrirer and programmer who specializes in 
inrroducing beginners ro rh e powers of rhe 
Color Compurer. ' 
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A technique 
for creative ventures 

The Art of 
Graphics 

Characters 
By Joseph Kolar 

Rainbow Contributing Editor 

Note the two different renditions of B. 
The reverse image lost something in the 
translation; the color-filled parts have pri­
ority, and PRESET changed them to blanks. 
The balance of the graphics character was 
co lor-filled. That 's why we didn 't de lete 
Bl. We need it to make an accurate repre­
sentation of CHR$ (134) . 

Change Line 710 to end , 81, PSET . Then 
run the program. Add these lines: 

720 PUTC64 ,1 44J-C72 . 156J . C. PSET 
730 PUTC192 ,1 44)-(200 ,1 56l ,C,PR ESET 

Then run the program. 
This pair, CHR$(131) and CHR$(140), 

come ou t fairly well . The di stortion is there 
but is small enough to be inconseq uentia l. 

Change the va ri ab les in lines 720 and 
730 to D. Then run the program. Here is a 
bad replication. Since there are only eight 
spaces on the hori zontal, Line 720 paints 
four I ines and leaves four blank . In the 

CHR$ (128) A, PSET 
( 137) B, PSET 
( 131) C,PSET 
(133) D. PSET 
(139) E, PSET 
(142) F, PSET 
( 141) G, PSET 
(135) H, PSET 

reverse image, it seems as iffive are blank 
and three painted. Mask Line 999 to see it 
properly. Then run the program. It is too 
obvious, so substitute in Line 730, 01 , PS ET 
for D, PRESET and run the program again . 

Change the variable in Line 700 to E and 
change Line 710 to end , E. PRESET and run 
the program. CHR$ C 132) is narrow, as pre­
dicted, in the upper-left quadrant , but ac­
ceptab le. 

In success ion, change the variables in 
lines700through 710to F,G, H. Then run the 
program. 

When you have viewed them all and feel 
them to be adeq uate, Table 1 shows the 
variable endings to create the characters. 

Delete lines 700 through 730. Here is a 
challenge. Using the PRESET variab les, E, F, 
G and H, butt the four units aga inst each 
other to make a cross. It is elongated clue to 
the nature of the graphic set, which was 
made in a 2:3 ratio, (narrower than long) . 
Also, we have a narrow section due to using 
PRESET . (There are ways to get an accurate 
representation, but it is an involved proc­
ess. You may want to cogitate and try to 
solve the problem.) 

To demonstrate creating new shapes to 
augment a normal complement of graphics 
characters, I decided to create two diagonal 
characters. Key in lines 360, 380, 560 and 
580 from Listing I . 

To check Variable I, key in Line 720 
and run the program. Next, key in Line 750 
and run the program. Note that the mates 
are slightly different. 

To check Variable J, key in Line 730 
and run the program. Then key in Line 760 
and run the program. The PRESET I and J 
characters are slightly smaller because 
of the previously encountered mating 
distortion. 

We will now make a des ign from these 
newly-developed diagonals. To better 
understand it, use real graph-paper to plot 
what each line adds to the program. 

CHR $(143) reserve blank space 
(134) 81 , PSET 
(140) Cl , PSET 
( 138) 01, PSET 
( 132) E1 , PRESET 
(129) F1, PRESET 
(130) G1; PRESET 
(136) H1 , PRESET 



I used each quad-ruled square to repre­
sent a single graphics character. Each box 
was slashed and colored to reflect the part 
of the design placed in that area. Coordi­
nates were marked along the perimeter so 
the upper left-hand coordinates could be 
plucked out. 

Key in lines 700, 710, 740 and 770 
through 830. Then run the program. Just to 
see what happens add K C 9 0 ) to Line 2. Now 
enter the following lines: 

840 GETC96 , 48)-(160 . 96l . K. G 
841 PU TC96 , 96)- ( 160, 144), K, PS ET 

Then run the program. A GET was made 
out of the mess created in lines 700 through 
830. My plan was to put it on upside-down, 
so I wouldn't have to key in lines 840 
through 980. I failed, but now know that I 
can save a PUT , and with an appropriate GET 
and DIM , it can be placed elsewhere on the 
screen. 

Remove . K C 9 0) from Line 2 and delete 
lines 840 and 841. Key in lines 840 through 
980 and run the program. 

Unless you are looking for detail , you 
are not likely to notice that the design needs 
color in the middle . Key in Line 990 and 
run . 

We can use curliques at the four 90-

degree angle corners. Usually, I would 
move lines 999 and I 000 to a higher num­
ber to make room, without destroying the 
tutorial format. The lines were bypassed. 
Key in lines 995 and 2000 through 2 I 00 to 
add the four elements and run the program. 

To get a variation, change the ends of 
lines 2000 through 2030 to read respectively 
B, 81, B, 81, all four PRESE T. Then run the 
program. 

You are encouraged to play with this 
program after you save it and then take a 
break. 

In Listing l we tightened up a program 
- that is, shortened it, not necessarily 
made it simpler. The idea was to tighten-up 
the graphics character set. What other inter­
esting shapes can we create? 

If you glance at Listing 2, you ' II notice 
a familiar format. Load in the first listing. 
Delete lines 200 through 995 and Line 
2000 and rekey Line 2 from Listing 2. 

Line 200 is a diamond made using only 
the M option. Line 210 is a hexagon and 
Line 220 is a couple of bars. Use graph­
paper to rough out the des igns. 

Key in lines 200 through 630 and run the 
program. The three designs are displayed 
side-by-s ide. You can see why CoCo's 
designers didn ' t include graphics boxes 
using diagonal lines . Nevertheless, the 

designs are intei'esting and provide gri st for 
our graphics mill. 

Change lines 610 through 630 from 
PSET to PRESET and run. It 's not very im­
press ive. We have three des igns to use as 
elements in a design. 

In Line 699, we chose a set of starting 
coordinates (80 , 80) , which do not coincide 
with the PRIN T@ utility . 

If you want to be consistent, pick any set 
of coordinates that begin at the upper left­
hand intersection of a selected graphics 
box. 

The beauty of using the (x,y) system is 
that, at any time, a design consisting of 
many program lines may be maneuvered to 
a new location by changing the value of one 
or both of the variables in a single program 
line. 

Key in Line 700 and run the program. 
Around the four sides of this shape, we add 
the other units. List Line 700. The starting 
coordinates are (x,y). We know each design 
element occupies an 8-by-12 matrix. In 
order to place a design above the one that 
begins at (x,y) the horizontal coordinate 
remains the same. The vertical coordinate 
must move 12 spaces up. 

The rule is : From the point of origin , a 
movement down or to the right is positive, 
(plus, or+). If the movement from the point 

PROGRAMS ON SALE THIS MONTH 

KEN-TON ELECTRONICS 
PRESENTS 

$15 each-tape or disk 

Words I, II, or III 

Vocabulary Builders I, II, or 

of Fortune I Coco2 

Cocowheel of Fortune/Coco3 + 

Cloze Exercises - Grades 3 to 7 
(Please s peci fy grad e des ired) 

Story Deta ils Gr. 2-3 ur 4-5 
(Please Specfy )' 

~ 
(718) 948-2748 

227 Hampton Green, 
Staten Island, N.Y . 10312 

Add $1.00 postage, NY res. add tax 
VISA, MC -Send for free catalog 

"Real" SCSI INTERFACE 
- AND-

THE DUAL RS-232 PAK 

HARD DRIVE 
INTERFACE 
$89 or $119 (with RIC) 
Real-Time Clock Battery-backed 
L.R. Tech Compatible 
Owl DOS Compatible 
RGB DOS Compatible 
H-DOS Compatible 
OS-9 Compatible 
28 Pin Rom Socket 

DUALCOMM 
BOARD 
$74 (single) $89 (Dual) 
Replaces RS-232 PAK 
2-6551 A.C.I.A.'s 
2 Independent RS-232 Channels 
Jumper Selectable for up to 4 
(Four) Channels (with 2nd board) 
Ultra low power draw 
28-Pin ROM Socket 

Build yo ur Hard Drive the RIGHT way with a REAL SCSI Interface. All 
our products are MIL-Specification Quality P.C. Boards and carry a full 
90 day warranty. Both the Dual Comm and the SCSI Interface work 
directly with a Y-CABLE or the Multi-Pak Interface and are made in the 
U.S.A. 

CALL US FOR PRICES ON CUSTOM SYSTEMS, 
HARD DRIVES AND CABLES 

Terms: 
Check or M.O. accepted (US Funds only) 
Please add S4.00 for S & H 
Phone Orders are welcomed' 
Calll·116·837·9168 (24 hr. order line) 

W KEN-TON 
ELECTRONICS 
187 GREEN ACRES RD. 
TONAWANDA, NY 141 50 
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of ori gin is up or to the left, it is negati ve, 
(minus or- ). lfr . the ve rti ca l coordinate is 
up 12 units. it fo ll ows that r=r-12. The 
starting coo rei i nates are (.1 .\'· 12) . To deter­
mine the ending coordinates. we add to .r.r-
12 plus +8.+ 12=.r+8 .r-12+ 12=r or (.1+8.r), 
the ending coordinates. Key in Line 7 10 
and run the program. 

The rules cion ' t change in midstream. 
Regardless of pos iti ve or negative starting 
coordin ates , we must always acid the offset 
to get the ending coord inates. 

Key in Line 720. From its contents. can 
you tell where it will be located in relati on­
ship to the central element? Take a consid­
ered guess. then run the program. 

Remember. every location is based on 
.1.r as defined in Line 699- not the last 
program I ine writren. 

Since the box is directly underneath the 
box beginning at (.r.r) .. r remains unchanged. 
coordinate r must beg in 12 units in a clown 
(pos iti ve) di rec ti on. or r=r+ 12. (.1.1'+ 12) . 
The offset. +8.+ 12 is aclclecl to get the 
e ndin g pa ir of coo rdin ates . .r+8: 
r + 12+ 12=r+24: or (.1+8. r+24 ). 

Key in Line 730. Where do yo u ex pec t 
to see it located? Run the program. We 
intend to place thi s element to the left of the 
centerpiece. Our rule te ll s us that left from 
the point of ori gin is negative. 

From the point of ori gin . (.1,r) . we se t .r 
to .r-8, to a llow for the eight space width . It 
occ upies the same row as the central unit. 
so r remains unchanged (.r-8.r ). The offset 
is added. +8.+ 12: -8+8=0 so .x-=.1: r=r+ 12 , 
or (.r.r + 12). the ending coordinates. 

Key in Line 740. The element fall s to the 
ri ght of the central unit. a positi ve clirec-

Listing 1: D IA ~I ONDl 

0 ' LISTINGl 
l CLEAR500 

tion . To all ow for the width of the central 
element..r mu st beg in at.r+8. We add +8 to 
get the end va lue .. x-+26. Aga in , the -" va lues 
remain unchanged . They can be ex tracted 
from any previous I ine along the same row. 
r and r+ 12 or (.1+8.\·)-(.1+ 16,y+ 12) . Then 
run the program. 

Change the va lues of Line 699 to a value 
less than or eq ual to .r=232 :v= 168. Then 
run the program. 

Des ign time! Rekey Line 699 X=2 4 
Y=l68 . We have moved the entire five unit 
des ign. Now run the program. 

Whar is the least va lue you can change .r 
to'l A clue is in the error message ?FC 
ERROR in 730. 

Something in Line 730 is rejec ted, so the 
error must be in a line that prov ides data to 
Line 730. The vari ables r,v. and I are the 
prime suspec ts. I checked the line that 
prov ides .r..r va lues first. and am sure I is 
a lri ght. It worked prev ious I y, meaning DIM , 
DRA W and GET lines with I are operat ional. 
Ll ST699 prov ides the initi al value of .I ,J. 

CoCo demand s that .x-=8 or hi gher. Re­
ferring to Line 730, I see that if.1 = 7. then 7-
8=- 1, or off the sc reen. 

Rekey Line 699 as X=8 : Y= 168 :. then run 
the program. Add FOR X=l6 TO 232 STEP 
24 . Acid Line 750 as NEXT and run the 
program aga in. There is a ni ce row at the 
bottom - our des ign is three graphics 
characte rs wide. or 24 units. The Step 24 
a ll ows ten 24 unit sections to be pl aced in 
the row in succession. To get an ass ist from 
the utility to ge t the va lues for the FOR/N EXT 
loop. unmask Line 999. Beginning at eight 
on the hori zontal ba lances the des ign units. 
Manu all y counting the spaces , I 0 des igns 

will fit. I wanted the hori zontal starting co­
ord inate of the lOth des ign on the row. 
Eac h des ign is 24 units wide. N inefullunits 
occupy 21 6 spaces plus 16 units offset 
equals 232, the starting hori zontal coOJ·cii ­
nate of the I Oth des ign. 

We might as we ll make a nes ted FOR/ 
NEXT loop and give v a workout. Add at the 
end of Line 699 : FOR Y=24 to 132 STEP 32 
and rekey Line 750 as NEXTY . X and 
DE L61 0 · 630 . Then run the program. 

Unless you looked carefull y. you may 
not notice a mi stake. The entire panel is 
we ll-centered, forced to ba lance. and the 
length of the three verti ca l boxes is 36, not 
32. 

Change Line 699 so STEP32 becomes 
STEP36 . Then run the program. The des ign 
is O.K. , but not the verti ca l centering. One 
way to so lve the problem is a two-step 
maneuver. First, we add another row of 
des igns. 

In Line 699, change 132 to 168. Run the 
program and verify that the row is properl y 
placed. We saw the empty top ro w. To 
center it vertica ll y. move up to halve the 
empty row. Since we are go ing up. (the rule 
says negati ve), we divide the length of the 
box, 12-by-2 . It is a negati ve d irec ti on so it 
is -6. Adjust Line 699 from 24 to 18 in the 
v loop. Then run the program. 

By tri al and error I determined the va l­
ues to make a large box. Key in the line 760 
COLOR4 : LINEC34 . 4 J(233 . 148J . PRESET . BF . 
Then run the program. You probab ly don 't 
ex pect thi s when starting with the test di s­
play of the three graphi cs characters. It 
makes a ni ce titl e panel. so save it. 

0 

200 DRA W" BM0,0R8 Dl 2L8Ul2 " : PAIN T( 
2 , 2) , 4,4 

2 DIM A(2) , B(2) , C(2) , 0(2) , E(2),F 
(2),G(2) , H(2) , Bl (2) , 01(2) , I(2) , J 
( 2) 

220 DRA W" BM20,0 BR4R40 6L8 06R4 Ul2 " 
: PAI NT(26 . 2),4 , 4 : PA I NT (22 ,8) ,4 , 4 
230 DRA W" BM30,0 R4 01 2R4U 6L8U6 " : PA 
I NT(32,2) , 4 ,4 : PAIN T(36 ,8) , 4 , 4 
24 0 DRA W" BM 40,0R806L8U6 ": PAI NT(4 
2' 2) ' 4 ' 4 

102 

3 GOT0199 
10 PMODE3 , l : PCLS : SCREEN1,0 
20 A$ =" R6403 L6403 ": B$=A$+A$+A$+A 
$ 
30 C$="S4Dl91R8Ul91R8 " : 0$=C$+C$+ 
($+($ 
40 DRA W" Sl6C4B M0 ,0"+B$+B$+B$ 
50 DRA W" BM0 , 0"+0$+0$+0$+0$ : DRAWD 
$ 
60 DRA W" C2B M128 ,009 6Nll 28 NR12809 
6C4 " 
99 GOT099 
199 PMODE3 , l : PCLS 
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26 0 DRA W" BM6 0,0 R4Dl2L4Ul2 ": PAINT 
(62,2) , 4 ,4 
270 DRA W"BM70 , 0BR4R4012L4Ul2 ": PA 
I NT(76 , 2) , 4 ,4 
280 DRA W" BM80 , 0B R4 R406L 4U 6": PAIN 
T(86,2),4,4 
300 DRA W" BM100 , 0BD1 2BR4R4U 6L4 06 " 
: PAINT(l06 ,8) ,4 , 4 
320 DR AW" BM12 0,0BD6R406L4U 6": PAI 
NT(l22 .8) , 4 , 4 
34 0 DR AW" BM140 , 0R40 6L4U 6": PAINT ( 
142 , 2) , 4 , 4 



360 DRAW"BM160 , 0R8M-8,12U12 ": PAI 
NT(162,2) , 4,4 
380 DRAW "BM180 , 0R8D12M -8 , -12 ": PA 
INT(186,2) ,4,4 
400 GET(0 ,0)-(8,12) ,A, G 
420 GET(20,0) -(2 8 , 12) , 8,G 
430 GET (30,0)-(38,12),81,G 
440 GET(40,0)-(48,12) , C,G 
460 GET(60,0J-(68 ,1 2) , D,G 
470 GET(70,0)-(78 , 12J.D1.G 
480 GET(80,0)-(88 , 12) . E,G 
500 GET(100 ,0)-(108,12) , F, G 
520 GET(120,0)-(128 , 12),G,G 
540 GET(140,0) -( 148 , 12) , H, G 
560 GET(160,0) -( 168,12) ,I ,G 
580 GET(l80,0)-(188,12),J,G 
600 PCLS:SCREEN1,0 
700 PUT(120, 48)-( 128,60) , I,PRESE 
T 
710 PUT ( 128 , 48)-(136 ,60 ),J ,PRES E 
T 
720 PUT(120,60)-(128,72) , I , PSET 
730 PUT(128 , 60)-(136 , 72) , J , PSET 
740 PUT(112,72) -( 120,84) , I,PSET 
750 PUT(120,72)-(128 ,84) , I , PRESE 
T 
760 PUT(128,72) -( 136 ,84),J , PRESE 
T 
770 PUT (136,72)-(144,84) ,J,PSET 
780 PUT(96 ,84) - (104 . 96) ,I ,PRESE T 
790 PUT(104,84)-(112 . 96) ,I,PSET 
800 PUT(112,84) - (120,96),I,PRESE 
T 
810 PUT(136,84)-(144 , 96) , J , PRESE 
T 
820 PUT(144,84)-(152,96) ,J, PSET 
8 3 0 PUT (15 2 , 84) - ( 16 0 , 9 6 ) , J , PRES E 
T 

Listing 2: 0 I AMONOZ 

0 'LISTING2 
1 CLEAR500 
2 DIM K(2),L(2J,M(2) 
3 GOT0199 
10 PMODE3 . 1:PCLS : SCREEN1,0 
20 A$="R6403L64D3 " : 8$=A$+A$+A$+A 
$ 
30 C$="S40191R8U191R8 ": D$=C$+C$+ 
C$+C$ 
40 DRAW"S16C4BM0 , 0"+B$+8$+8$ 
50 DRAW "BM0,0"+0$+0$+0$+0$ : DRAWD 
$ 
60 DRAW"C2BM128 , 0096N Ll28NR12809 
6C4 " 
99 GOT099 
199 PMODE3,1 : PCLS 
200 DRAW'BM200,0BR4M-'-4,6M -4 , 6M-4 
, -6M+4 , -6" : PAINT ( 204 , 2) , 4, 4 

840 '*******HOR I Z. PLANE****** 
850 PUT(96,96) - (104,108),J , PSET 
860 PUT(104 , 96)-(112 , 108),J,PRES 
ET 
870 PUT(l12,96) - (120,108) , J,PSET 
880 PUT(136,96) - (144 , 108 ), I , PSE 
T 
890 PUT(144,96)-(152 ,1 08),I ,PR ES 
ET 
900 PUT(l52,96) - (160 , 108),I ,PS ET 
910 PUT(112 , 108 )-( 120 , 120J , J , PRE 
SET 
920 PUT(120 ,1 08) - (128 , 120),J,PSE 
T 
930 PUT(128,108)-(136,120) ,I,P SE 
T 
940 PUT(l36,108) - (144 ,1 20),I ,PR E 
SET 
950 PUT( l 20,120) - (128,132),J,PRE 
SET 
960 PUT(128,120) - (136,132) , I , PRE 
SET 
970 PUT(120 ,1 32)-(128 ,1 44) , J,PSE 
T 
980 PUT(128 . 132)-(136 ,1 44) , I,PSE 
T 
990 PUT(126,90) - (134 ,1 02) , D, PSET 
995 GOT02000 
999 'GOT020 
1000 GOT01000 
2000 PUT(104 , 60)-(112 . 72) , 81,PSE 
T 
20 10 PUT(144,60) - (152 , 72) , B,PSET 
2020 PUT(104,120) - (112,132J,B,P S 
ET 
2030 PUT(144 , 120)-(152 , 132),Bl,P 
SET 
2100 GOT0999 

210 DRAW"BM220 , 0B D4E4F404G4H4U4 " 
: PAINT(224,2) , 4 , 4 
220 DRA W" BM240 , 0R804 NL 804NL804L8 
U12 ": PAINT(242 , 6) , 4 , 4 
400 GET(200 , 0) - (208,12J , K,G 
410 GET(220 , 0) - (228,12) , L, G 
420 GET(240,0) - (248 , 12J ,M, G 
600 PCLS : SCREE N1,0 
610 PUT(128, 96)-(136,1 08),K,PSET 
620 PUT(l44,96)-(152 .1 08),L , PSET 
630 PUT (l60 , 96) - (168 ,1 08) ,M,PSET 
699 X=80 : Y=80 
700 PUT(X , Y) - (X+8,Y+12) ,M, PRESET 
710 PUT(X , Y-12)-(X+8,Y) , K, PSET 
720 PUT(X ,Y +12J - (X+8,Y+24J , K,PSE 
T 
730 PUT(X-8,Y) - (X,Y+12) , L,PSET 
740 PUT(X+8,Y) - (X+ 16,Y+12) ,L , PSE 
T 
999 'GOT020 
1000 GOT0 1000 ~ 
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I~ ~~vl~is~h~·nlnflg~¥~J~e~n~------------------------------------~1~6K~Ec~B~~ 
If you have an idea for the "Wishing 
Well," submit it to Fred c/o THE RAIN­

BOW. Remember, keep your ideas spe­
cific, and don' r fo rget this is BASIC. All 
progm ms resulting from your wishes 
are .for your use, but remain the prop­
erty of the author. 

lt is al ways a pleasure to get letters from 
readers who are using a spec ific program 
that I have li sted. Thi s month 's offering is 
the result of a repl y and a request 1 rece ived 
several weeks ago. It will also be a big 
bonus to the many CD (Compact Di sc) 
owners around the country who are lucky 
enough to use a CoCo. 

The Mail 
Mr. Donald Villi ard of Starkville, Mi s­

siss ippi , recentl y wrote: "Your arti cle in 
the April '89 issue ('How Much Time?', 
Page 89) aroused my interest. 1 saw where 
you added and subtracted time interva ls. 
Although 1 have limited use for the pro­
gram as it appears in the article, I do have a 
problem with adding time." 

"l am an offi ce manager for the Mi ss is­
sippi State Department of Health and one 
of my duties includes the veri fication of 
i ndi victuals' Time Study fo rms, which must 
be verifi ed each month. At present I have 
approximate! y 25 such Time Study form s 
to check and double check monthly ... . 
Since your program is the first I've seen that 
deals with time, I was wondering if you 
could help me to write a program to add 
time . .. . Any help would be greatl y appre­
ciated. " 

Fred Scerbo is a special needs instructor 
.for the No rth Adams Public Schools in 
No rth Adams, Massachusetts . f-I e holds a 
master's in education and has published 
some ofthe flrst software a vailable.for the 
Co/or Computer through his sofiware flrm . 
Illustrated Memory Banks . 

/ 

Attention compact disc users 

More TilDe 
Applications 

By Fred B. Scerbo 
Rainbow Contributing Editor 

While there have been programs written 
to deal with adding time, l have never 
written one. Tirne Card was designed to 
fi gure out the difference between time­
clock entries . 

What Mr Villi ard needs, instead, is a 
program all ow ing him to add increments of 
time. which is not what Time Card does . 
Therefore, the program has been completely 
rewritten to allow the entry of diffe rent 
data, with diffe rent results. Best of all , 
there is another use. 

Attention CD Users 
One of my bi ggest vices is buying music 

recorded on digital compact di scs (COs). 
Once l heard the quality of dig ital sound, 1 
rea li zed! could never buy albums or pre­
recorded tapes again. 

However, 1 do like to make tapes of my 
COs to play on my car stereo. The bi ggest 
problem I usuall y face in making these 
tapes is fittin g the correct amount of music 
on the correct length tape. 

Real Time, as it turns out , also helps add 
up the time each song runs, so I can make 
a tape of the ri ght length . Since the time can 
be viewed as "minutes:seconcls," as we ll as 
"hours:minutes, " this little calcul ator pro­
gram can acid minutes or hours. 

Therefore, all you home taping fo lks 
now have a program to make your task a 
little easier. 

How the Program Works 
Remember, time is added on a base 60 

number system. A minute turns over after 
59 seconds. The same goes for minutes and 
hours. 

Real Time lets you add using a base 60 
number system so you can accurately add 
individual time amounts from a li st. You 
may consider the amounts as minutes with 
seconds, or as hours with minutes . The 
readout is the same. 

The program is also des igned to add no 
more than 99 hours or 99 minutes. Thi s 
should be suitable fo r both purposes, since 
no one should be working a 99 hour week, 
and few people use longer than a C-90 (90 
minute) length cassette tape. 

Running the Program 
On running the program, you see our 

standard titl e card . Press ing ENTER starts 
the program . You are then asked to enter 
the first time amount. Twelve hours and 
fifteen minutes , for example, is entered as: 

l- 2 -l-5 

A four-digit number does not require 
press ing ENTER, while a shorter number 
I ike 2: 15 or : 15 does . After entering the 
nex t number to add , the total appears on the 
screen. You may continue adding by press­
ing the space bar. At this point, you need 
only add the next number to go on. Running 
totals are carri ed fo rward . If you wish to 
res tart the program , simpl y press CLEAR 

and the totals are reset. Be sure to type 
slowly. You really cannot correct mi stakes 
if you type too quickly . That' s all there is to 
it. It is different from Time Card. 1 hope all 
of you can f ind some use for it bes ides Mr. 
Yilliard. Until then, keep those ideas com­
lll g Ill. 0 

.....c=:= / 

l \ A' 55 ................ 154 
~ 170 ... ... ...... 180 

4 REM* BY FRED B. SCERBO * 
5 REM* 60 HARD I NG AVE NU E * 
6 REM* NORTH AD AMS, MA 01 24 7 * 

280 ............ 210 
END ....... ... .... .. 59 

The listing: REALTIME 

104 

1 REM* ************************** 
2 REM* REALTIME CALCULATOR * 
3 REM* COPYRIG HT (C) 1989 * 
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7 REM****************** ********* 
8 CL EAR 1000 
9 CLS 0 
10 PRI NT STR I NG$( 32 , 188)STRI NG $(3 
2 . 204) ; 
15 FORI =1 TO 160 : REA D A: PRI NTCHR 
$(A+128) ; : NEX T 
20 PR IN TSTRI NG$(32 ,1 95)STRI NG$(3 
2 . 179 ) ; 



25 PRINT@358," REALTIME CALCULAT 
OR II t 

30 PRINT@390," BY FRED B. SCERB 
0 II t 

35 PRINT@422," COPYRIGHT (C) 198 
9 II; 
40 DATA94,92,94.92,90,93,88,9 3 ,9 
2,93,92,93,88,93,92,92,90,21,28. 
28,26,30,28,29,20,30 .. ,21,28,28. 
29 
45 DATA88 ,80,90, ,88,85, ,85, ,85 , . 
85, ,85,,80,82,21, .. ,26, ,21. ,2 6, . 
. 21 ... 
50 DATA .. 90,,,85, .85. ,85,,85. ,85 
,9 2 ,92,90.21,. ,,30,28.29,, 26 ,. , 2 
1 ' , ' 
55 DATA, ,90,, ,85, ,85, ,85, ,85, ,85 
.. ,80,21, .. ,26, ,21, ,26,. ,21, .. 
60 DATA ,81,91,,,87,82,87,82,,,87 
,82,87 ,83,83,90,21,19,19.26,27,1 
6,23,17,27,19,23,21,19,19,23 
65 MM=1 
70 IFINKEY$ <> CHR$(13)THEN70 
75 A$(4)="00:00" 
80 A$(1)= "00:00":A$(2)="00:00":A 
$(3)="00:00" 
85 CLS:GOSUB90:GOT0165 
90 PRINT@0,""; :PRINT: PRINT 
95 PRINTTAB(5)"TIME ADDING CALCU 
LA TOR" 
100 PRINT 
105 IF MM=2THENPRINTTAB(5)"LA ST 
ENTRY "A$ (1): GOT0115 
110 PRINTTAB(5)"FIRST ENTRY: 

"A$ (1) 
115 PRINT 
120 IFMM=2 THENPRINTTAB(5)"NE XT E 
NTRY: "A$(2):GOT0130 
125 PRINTTAB( 5) "SECOND ENTRY: 

"A$(2) 
130 PRINT 
135 PRINTTAB(5)"TIME ELAP SE D: 

"A$( 3) 
140 PRINT 
145 PRINT 
150 PRINTTAB(5)"PRESS SPACEBAR F 
OR MORE" 
15 5 PRINTTAB(5)"PRESS CLEAR FOR 
RE START" 
160 RETURN 
165 REM START CALCULATIONS 
170 FORO= MM T02 
175 FORI=1T04 
180 X$ =I NKEY$: I FX$=" "THEN1 80 
185 IFX$=CHR$(13)THEN240 
190 IFX$=" "THEN80 
195 IFX$ =C HR$(12)THENZ$="":MM=1: 
GOT075 
200 X=ASC(X$)-48:IFX<0THEN180 
205 IFX >9THEN180 
210 Z$=Z$+X$ 
215 IFI=1THENA$(Q)="00:0"+Z$ 

22 0 IFI=2THENA$(Q)="00:"+Z$ 
225 IFI=3THENA$(Q)="0"+LEFT$(Z$, 
1) +":"+RIGHT$(Z$,2) 
230 IFI =4 THENA$(Q)=LEFT$(Z$, 2)+ " 
: "+RIGHT$(Z$,2) 
235 GO SUB90:NEXTI 
240 Z$ ="" 
245 CH=VAL(MID$(A$(Q),4,1)) :I F C 
H=>6 TH EN Z$="":A$(Q)="00:00":GOS 
UB90:GOT0175 
250 NEXTQ 
255 A( 2 ,2)=VAL(LEFT$(A$(2),2)):A 
( 2 , 1 ) =VAL( RIGHT$ (A$ ( 2 ) , 2 ) ) 
260 A(l,2)=VA L(LEFT$ (A $(1 ),2)) :A 
( 1 , 1 ) =VAL( RIGHT$ (A$ ( 1 ) . 2) ) 
265 A( 3, 1) =A( 1,1)+A (2,1):IF A(3, 
1) =>60 THEN A(1,2)=A(1,2)+1:A( 3 , 
1)=A(3,1)-60 
270 A(3,2)=A(1,2)+A(2,2) 
275 C$=S TR$(A( 3,2) ):IF LEN(C$) =2 

THEN C$="0"+RIGHT$(C$,1) EL SE C 
$=RIGHT$(C$,2) 
280 D$ =S TR$(A(3.1)) : IF LEN(D$) =2 

THEN D$ ="0"+RIGHT$ ( D$,1) EL SE D 
$=RIGHT$(D$,2) 
285 A$(3)=C$ +" : "+D$ 
290 GOSUB90 
295 C(1)=VAL(C$): D(1)=VAL(D$) 
300 C(2)=VALCLEFT$(A$ (4),2)) :D (2 
)=VAL( RIGHT$(A$(4) ,2)) 
305 D( 3 )=D(1)+D(2):IF D( 3)=>60 T 
HEN D( 3 )=D(3) - 60:C(1)=C(1)+1 
310 C(3)=C( 1)+C(2) 
315 C$=S TR$(C( 3)): IFLEN(C$) =2 TH 
EN C$ ="0"+RIGHT$(C$,1) EL SE C$ =R 
IGHT$ (C$,2) 
320 D$=STR$(D(3)):IFLEN(D$)=2 TH 
EN D$ ="0"+RIGHT$(D$,1) EL SE D$=R 
IGHT$(D$, 2) 
325 A$(4)=C$+ " : "+D$ 
330 GOSUB90 
335 X$= INKEY$ : IFX$=""THEN 335 
340 IFX$ =" "THEN355 
345 IF X$=C HR$(12)THEN MM=1:GOT07 
5 
350 GOT0335 
355 A$(1)=A$(3): MM=2 : A$(2)="00:0 
0" : A$( 3 )="00:00":GOT085 

TH E AMER ICAN HEART 
ASSCU: IATION 

MEMORI AL PR<LRAM . 

~ 

• • &·a Amencan Heart 
V Association 

Th 1s space prov1ded as a public serv1ce 
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Novices 
Niche TI-IE RAINBOW is a teaching environment and we reali ze that the 

majority of our readers will always be beginners. In our continuing effort 
to always keep the new user in mind , and in addition to the many beg inner 
feature artic les and programs published in every issue, "Novices Niche" 
contains shorter BASIC program listings that entertain as well as help the 
new user ga in expertise in all aspects of the Color Computer: graphics, 
music, games, utilities, education, programming, etc. 

As The World Turns 
By Michael P. Kraft 

~ 
~ 

Although sine and cos ine may not seem particularly exc iting in 
themselves (or as part of a math ass ignment), they can be very 
useful in graphics programs that draw circles or e llipses. This 
program draws eight graphics screens in PMODE 0, then uses the 
time-honqred "page-flipping" method to produce animation . The 
result is a two-dimensional simulation of a three-dimensional 
rotating sphere. 

The program begins by drawing a circle that will become the 
outer boundary of the sphere. Next, the program ca lculates and 
draws vertical cross sections, which, on a real sphere, take the form 
of circular arcs when viewed head on. After completing one 
graphics screen, the program begins another, moving the locat ion 
of the arcs to s imulate rotat ion of the sphere . When all eight screens 
are drawn, the program e nters a loop , which displays each screen 
in rapid succession. 

This method of animation can be used with any symmetrical 
object. Note that the speed of rotation can be increased or de­
creased by changing the length of the delay loop in Line 270. Also, 
before running the program , be sure to type PCLEARS to reserve 
enough memory for the graphics screens. 

The Listing: WORLDl 

0 ' COP YRIG HT 1989 FALSOFT.INC 
10 ' AS TH E WORLD TURNS 
20 ' (C) 1989 MICHAEL P. KRAFT 
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30 ' 
40 POK E654 95,0 
50 R=90 
60 FORS=1T08 
70 PMODE0,S:COLOR0,1:PCLS :SCREEN 
1,0 
80 F=0 
90 ' **CALC ULATE OUTER CIRCLE** 
100 A=1.5708 : FORP=1.5708T07 .8540 
STEP20/R :F=F+1:GOSUB290 
110 NEXTP 
120 ' **CALC. ELIPSES ON LEFT** 
130 M=(S -1)* .0 3927 
140 FORA=1 . 5708-M T0 1 . 5708/10 -M 
STEP -1. 5708/5 
150 FORP=1 . 5708T04 . 7124STEP20/R 
160 F=F+1 
170 GOSUB290 
180 NEXTP : F=0 : NEXTA 
190 ' **CALC. ELIPSES ON RIGHT* * 
200 FORA=0+M T01.5708STEP1. 5708/ 
5 
210 FORP=1 . 5708T0-1.5708STEP -2 0/ 
R 
220 F=F+1 
230 GOSUB290 
240 NEXTP :F=0:N EXTA 
250 NEXTS 
2 6 0 ' * * '' F LI P " G R A P H I C S P A G E S * * 
270 FORS=1TOB:PMODE0 . S:SCRE EN1,0 



: FORD=1T040 : NEXTD , S: GOT0270 
280 ' **DRAW ELI PSES ON SCREEN** 
290 IFF=1THENXX=128 : YY=186ELSEX X 
=X :YY=Y 

3-D Grapher 
By John Mosley 

I CoCo3 i 

You can create some exotic graphi cs using 3- vari able equati ons 
and a I ittle tri gonometry. To see some 3-D graphics just type in the 
li sting and run the program. To stop the program press BREAK . To 
use yo ur own equati ons. edit Line 120 and change it to Z = (your 
own equation using X and Y) . Some interesting ones are Z = SIN 
( COS ( X/ Y l) and Z = SiN ( X* Y* . 000 1 l . 

The Listing: GRAPH 

0 ' COPYRIGHT 1989 FALSOFT , I NC 
10 POKE65497 ,0 : X=-300 : Y= -90 
20 HSCREEN4 : PALE TTE0 ,0 : HC LS0 : PAL 
ETTE1,63 : HCOLOR1 
30 GOSUB 150 
40 FORX=-300 TO 300 ST EP S 
50 GOSUB 120 
60 HLINEC320+X*Z , 96-(90*Z))-(320 
+X*Z ,96-(90*Zll , PSET 
70 FORY=-90 TO 90 STEP T 
80 GOSUB 120 

But It's Not Winter Yet! 
By Andre Needham 

~ 
~ 

Yes, I know no one wants to think of winter yet. but thi s 
snowflake is just a computer generated image . Its formal name is 
"von Koch Snowfl ake Curve ." and it is generated rec ursively from 
a tri angle in the following manner: Take each s ide of the tri angle 
and remove the middle third. Now. add two-thirds of a smaller 
tri angle to each side to reconnect the lines. Do thi s over and over 
(recursive ly) and you get a snowfla ke . 

Us ing thi s program couldn 't be simpler- just type it in and run 
it. Each success ive generati on is di splayed on the sc reen while the 
next one is being computed. Once it appears that the snowfl ake has 
stopped grow ing. press any key to watch it aga in . or press BREA K 

to stop the program. 

The Listing: SNOF LAKE 

0 ' COPYRIGHT 1989 FALSOFT , INC 
10 DIMX(1026) , Y(l026) ,A(l026l 
20 IX=0 
30 XC1l =128 : Y(1) =10 : XC2l=188 : YC2 
)=114 : X(3)=68 : Y(3)=1 14: X(4)=128 : 
YC4 l=10 : IT=4 : PT=4 : A(1)=2 :AC2l=3 : 
A(3)=4 :A(4)=0 : MT=7 

300 X=SINCAJ *COS(P) *R+128 
310 Y=SIN(P)*R+96 
320 LI NE( XX,YYJ -( X,Y l , PSET 
330 RETURN 

90 HLINE - C320+(X*Z) , 96+(Y*Zll , PS 
ET 
100 NEXTY , X 
110 GOTO 130 
120 Z=COSC X* Y* . 0001 l : RE TURN 
130 ON BRK GOTO 140 : GOTO 130 
140 END 
150 S=6 : T=6 : RETURN 

40 PMODE4 , 1 : SCREEN1 , 1 : PCLS0 : COLO 
R1 ,0 : LP=1 : CC=0 
50 X=X(LP) : Y=Y(LP) 
60 IFCC=0 THENDRA W"BM=X ;, =Y; " : CC 
=1 
70 LINE-CX , YJ , PSET 
80 LP=A(LP) : IFLP=0 THEN 90 ELSE 
50 
90 IFIX=IT THE N 200 
100 GOSUB110 : GOT040 
110 LP=1 
120 LO=A(LP) 
130 XK=(X(LQ)-X(LPll/3 : YK=(Y(LQl 
-Y(LPl)/3 
140 X(MTJ=X(LP)+XK : X(MT+2l=X(LP ) 
+XK+XK : Y( MT)=Y(LPJ+ YK : Y(MT+2)=Y( 
LP l+Y K+Y K 
150 X(MT+1)=( X( LP)+ X(LQ))/2+CYCL 
Q) -Y(LP))/3 . 4641 
160 Y(MT+l)=(Y(LP)+Y(LQ))/2 - (X(L 
Q) -X(LP))/3 . 4641 
170 A(LP)=MT :A(MT)=MT+1 :A(MT+1)= 
MT+2 : A( MT+2l=LO :M T=MT+3 
180 LP=LO : LO=A(LQ) : IFL0>0 THEN 1 
20 
190 IX=IX+1 : RETURN 
200 IFI NKE Y$= "" THEN200ELSE20 
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l Home Help \I 
Want A Personalized 
Phone Number? 
By David Driessen 

~ 
~ 

"Act Now ~ Call 555-FAST. For more in formation dial 567-
HELP." Ever wish that yo u had a persona li zed phone number') If 
yo u have ever checked the cos t of hav ing yo ur number changed. 
let alone the problem of findin g an unused number that spell ed 
something. you might find it impract ical. But not any more. In fac t 
you may already have a theme phone number and not even know 
it. Thi s program takes yo ur number and spell s out all the combi­
nations of letters that would di al yo ur number. In addition to words 
the letters can stand for a phrase or ac ronym. like NASA . 

The program starts out by prompting you for the number of 
digits. It then gives you an estimate of the number of poss ible 
combinations. In numbers with a 0 or a I. the ac tual number is less . 
If yo u want all of the combinations of you r entire phone number, 
includ ing the area code. you are looking at a lot of wo rd s. I usuall y 
run onl y the last fo ur or five di gits. The program then gets your 
number and starts to work. You can print to sc reen or printer. Use 
SHI FT @ to stop the sc reen. 

The hea rt of the program is in lines I I 0 to 130. N (X) ranges from 
0 to 2 and tracks which of the three poss ible letters that e~ch digit 
could represent. X moves ac ross the number and increments tl1e 
N( X l fo r eac h number as needed. 0( X l is the dig it itse lf. If your 
number contains a 0 or a I. the program won't print dupli ca te 
combinati ons. Line 130 prints out the current combination of 
letters. Line 150 sets up an array showing which letters are on 
which button. Maybe yo ur number spell s out my favorite combi­
nation: COCO' 

The Listing: FONEFIND 
0 ' COPYRIGHT 1989 FALS OFT,IN C 
10 ' FONE FINDER 

Now, Where Was I? 
By Ernie Thompson 

~ 
~ 

Apart from a rare few. l suspect most RA INBOW readers are onl y 
ab le to pu rsue their favo rite magaz ine in short sess ions. Then it's, 
"Now where was I? What was the name of that program or ad. and 
what page was it on') " 

Tak ing impromptu notes on the back of an old enve lope will 
hardl y suffi ce . You lose the enve lope. Also. of the fortun ate few 
who ca n sit down and read the co lumns at one sittin g, cover to 
cove r. at the end he or she must take notes . ~ 

Th is program prints a format used to keep track of programs, 
arti cles and any comments needed to he lp yo u with future refe r­
ences. Then when RA INBOW is being read, the appropri ate prompts 
can be fi ll ed in. 
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20 ' BY D DRIESSEN 4/89 
30 GOS UB150 
40 INPUT"HOW MANY DIGITS " ;D : D=D -
1 
50 PRINT "TOTAL NUMB ER OF COMBINA 
TIONS COULD BE " ; FIX(3A(D+1)) 
60 FOR X=D TO 0 STEP -1: PRINT "ENT 
ER DIGIT "; D- X+1 ;: INPUT D(X):NEXT 

X 
70 INPU T" SHOW COMBINATIONS ON <S 
>CREE N OR <P>RINTER " ; O$ 
80 IF O$= "P"THEN P= -2 : P1=79 -D EL 
SE P=0:P1 =3 1-D 
9 0 P R I NT II P , " EVER WAN TED A ' PER S 0 
NALIZED ' PHONE NUMBER? BELOW ARE 

PRINTED ALL THE COMBINATIONS OF 
LETTERS WH ICH YO UR PHONE NUM BER 
CAN SPELL OUT . GOOD LUCK !!": PRI 

NT/!P ," HIDDEN WORDS IN ";: FORO=D T 
0 0 STEP-1 : PRINT#P ,S TR$(D(0)) ; : N 
E X T 0 : P R I NT# P . " " : P R I NT II P . " " 
100 X=0 
110 IF X>D THEN PRINT#P , "" : END 
120 IF N(Xl>2 OR (D(Xl<2 AND N(X 
)> 0lTHEN N(X)=0 : X=X+1 : N(X)=N(X)+ 
l:GOT0110 ELSE X=0 :GOSUB130 : N(X) 
=N(X)+1 : GOT0120 
130 FOR Y=D TO 0 STEP -1:PRINT#P . 
N$(0(Y) ,N (Y)) ; : NEXTY : PRINT#P, " 
";: IF POS(P)>P1 THENPRINT#P ,"" 
140 RETURN 
150 FOR X1 =0T09:FORY1=0T02:READN 
$( X1 . Yl): NEXT Yl, Xl : RETURN 
160 DATA0,0,0,1 . 1.1 .A, B.C. D.E,F. 
G.H. I ,J , K, L,M ,N,O, P. R.S ,T.U , V .W. 
X,Y 

The Listing: RBOWLI ST 

0 ' COP YRIGHT 1989 FALSOF T, INC 
5 CLEAR 400 
10 PRINT# -2.C HR$(27l ;CHR$(56l 
20 A$(1)= "RAI NBOW ITEM NOTES YEA 
R 19 . . MTH ...... " 
30 A$=STRING$(33 . 241) 
40 A$(3)=STRING$(79 ,42) 
50 A$(2)=STRI NG$ (37 , 241) 
60 B$= "NAME " 
70 B$( 1) ="ADRS " 
80 B$(2)= "CITY " 
90 B$(3)= "TITL " 
100 B$(4)= "PAGE " 
110 B$(5)= "CMTS 
120 C$=STRING$(6,224) 



VIDE 0 DIGITIZER 

T he Rascon Video Digitizer is a state­
of-the-art image processing system 
designed to take advantage of your 

Color Computer 3's graphic capabilities. 

The Rascon Video Digitizer connects 
easily to any color or black & white video 
camera, video recorder or video disc 
player and captures images with 
precision accuracy. 

Why settle for a 256 x 256 image area 
when the Color Computer can display so 
much more? We asked that question 
ourselves. Our only answer was to provide 
an image area of 640 x 200 and 
320 x 200! Say good -bye to those 
useless !a-resolution images created by 
other digitizers on the market. 

Life is not simply black & white, that's why 
we added living color to our Digitizer. 
Now, through the use of advanced 
programming techniques, 512K Color 
Computer 3 owners can capture images 
from their video camera and display 
them in 4096 Super Hi -Resolution 
graphics! 

FEATURES 

Support of 640 x 200 16 Level Grey Images 

Support of 640 x 200 4 Level Grey Images 

Support of 320 x 200 16 Color Images 

Support of 4096 Hi-Res Color Graphics in 512K mode 

Support of Multiple Image Buffers in 512K mode 

Control of Contrast & Brightness via Control Knobs 
found on Digitizer 

Professional . Easy to Use Pop-Up Menu System 

Designed Exclusively to Take Advantage of the power 
of the Color Computer Ill 

Built in Histograph utility to Aid in Image Quality 

Easy to use Paint and Palette editing. no need for additional 
Graphic editors 

15 Day Full Money Back Guarantee 

Interface through Joystick Ports 

Requires additional cost of Y.COble or Multi-Pak interface 

P.O. Box 6907, Burbank. CA 91510-6907 
(818) 566-3571 • BBS: (818) 772 -8890 

Toll Free: 800 877 -2232 ext. 139 

RASCAN DS-69b 
YES NO YES NO 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

Capture images effortlessly. Simply select 
the image capture option and turn your 
Rascon unit on. Within seconds your 
image will be captured and displayed 
on your screen. Images can be fine tuned 
by use of the contrast and brightness 
knobs found on the Rascon unit. 

Rascon also features a professional 
pop-up menu system which will allow for 
easy palette manipulation and color 
painting of captured images. 

The Rascon Video Digitizer comes 
complete with Rascon driver software, 
an easy to read manual, sample graphic 
images disk and print driver disk (support­
ing most printers) . Although no further 
graphic editors are necessary to produce 
quality images, Rascon images can be 
easily loaded into ColorMax and 
CoCo Max graphic editors. 

Whether your interests are in desk-top 
publishing, report generation or simply for 
fun, the Rascon Video Digitizer will 
provide you with images of near photo­
graphic quality! 

THE 
RASCAN 
VIDEO 

DIGITIZER 

$15995 

NO RISK GUARANTEE 
If you are not completely satisfied 

with the performance of your 
Rascon Video Digitizer, you may 

return it. undamaged within fifteen 
days for the full refund of the 

purchase price plus shipping costs. 

Personal checks. money orders. and American C.O.D. orders accepted . 
Inc lude S3.00 for SIH. S2.50 extra for C.O.D. orders. [Cal. res . add 6.5% tax.) 
ATTENTION PROGRAMMERS: Game Point Software is looking for talented 
writers . Top royalties guaranteed. 



130 CLS : I NPUT "HO W MANY SHOULD I 
PRINT " ; L 
140 FORT=1 TO L 
150 PRI NTII-2,CHR$(27J ;CHR$(14J : P 
RINTII -2, A$(1) : PRINTII -2, CHR$ (27) ; 
CHR$(15) 
160 PR INTI!-2 ,A$ (3) : PR INT# -2 , "" 
170 FORX=1T06 
180 PR INT# -2 , 8$ ; A$ ; C$ ;8$(5) ;A$ : P 
R I NT II -2 , '"' 
190 PRI NTH -2 , 8$(1) ; A$ ; C$ ;A$(2) : P 
RINTII -2, "" 
200 PRI NT#- 2 , 8$(2) ; A$ ;C$ ;A$ (2) : P 

l Music I ! 

Sound-To-Play 
Conversions 
By Bill Bernico 

~ 
~ 

Sometimes when I write a program with sounds. I'd li ke to use 
the PLAY command. But since I'm more familiar with the SOU ND 

command. l usuall y fall back on it. onl y because I'm not sure whi ch 
PLAY note is the same as which SOUND va lue. Thi s program matches 
them up fo r you. 

Not every SOU ND va lue has an equivalent in PLAY and vice versa. 
PLAY can go lower than SOUND. but SOUND can go hi gher th an PLAY . 
That's why the DA TA statements start first with the second octave 
(02 ) and end with SOUND va lue 238. when there is actuall y another 
whole octave (01) and SO UND values up to 255 . 

When the program is run. you are asked to in put a SOU ND value 
from 1 to 255 . lf there is not an eq ui valent PLAY va lue. the program 
states so and moves on. If there is. the va lue appears. You can also 
li st all the equivalents by press ing L, when given the choice. 

The Listing: PLAYCO NV 

0 ' COPYRIGHT 1989 FALSOFT ,IN C 
1 ' SOUND -TO - PLAY CONVERSIONS 

(C) 1989 FROM 
BILL BERNICO SOFTWARE 

2 CLEA R100 : DIMP$(63) , S$(63) : FORC 
=1T063 : READP$(C) ,S $(C) 
3 IF P$(C)= "*" THUI 5 
4 NEXT C 
5 CT=0 : CLS : GOSUB 30 
6 P R I IH @4 8 9 , " l I S T 0 R q U IT " ; 
7 PRlNT@97 , "ENTER THE SOUND VALU 
E (1-255l ": INPUT SV$ 
8 IF SV$ ="0"THEN CLS : LIST1 : END 
9 I F SV$= "L" THEN 18 
10 IF SV$= ""THEN 7 
11 PRINT : FOR C=1 TO 63 
12 IF S$ (CJ= SV$ THEN PRINT "SOUND 

" ; S$(C) ;" , 1 = PLAY " ; CHR$( 34) ;" L 
30 " ; P$(C) ; CHR$(34l : PLAY "L30 "+ P$ 
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R I NT II -2 , '"' 
21 0 PRINTII -2 , 8$(3) ;A$ ; C$ ;A$(2) : P 
RINT# -2 ,"" 
22 0 PRINTII -2,8$(4) ;A$ ; C$ ; A$(2) : P 
RI NTff -2 , "" 
230 PRI NTII -2 ,STRI NG$(80 , 229l : PRI 
NT# -2 , "" 
240 NEXTX 
260 PRI NTII -2 , STRING$(9,10J 
265 NEXTT 
280 CLS : PRINT "<SPACE> FOR RESE T" 
: EXEC44539 : GOT 0130 

( C l : CT =C T + 1 
13 NEX T C 
14 IF CT=0 THEN PRINT TA8( 3) "NO 
EQUI VALENT IN "; CHR$(34l ; "PLAY "; 
CHR$(34) 
15 IF CT=0 THE N FOR X=1 TO 60 : EX 
EC 43345 : NEXT X 
16 GOS UB 31 
17 GOTO 518 CLS : GOSUB 30 
19 PRI NT@66 ," PRESS ANY KEY FOR N 
EXT VALUE ": PRINT 
20 FOR C=1 TO 63 
21 PRINT "SOUND " ; S$(CJ " ,1 =PLAY 
"; CHR$(34) ; " L30 " ; P$(CJ ;CHR$(34) 
22 PLAY "L30 "+ P$(C) 
23 EXEC 44539 
24 IF P$(C) ="058 " THEN 16 
25 NEXT C 
26 DATA0 2F ,5 , 02FII.19 , 02G - , 19 , 02G 
, 32 ,0 2GII,45,02A - ,45 , 02A , 58,02AII , 
69 , 028- , 69,028 , 78 
27 DATA0 3C , 89,03CII,99 ,03D- , 99 ,0 3 
D , 10 8 , 0 3 Off , 11 7 , 0 3 E- , 11 7 , 0 3 E , 12 5 , 
03F,1 33 ,03Fff,140 , 03G - , 140 ,03G,l4 
7 ,03GII,1 53 ,0 3A- ,153 ,03A,159,03AII 
' 165 , 038 - ' 16 5 ,038 ' 170 
28 DATA04C,176 , 04CII , 180 , 04D - , 180 
.040,18 5 , 04DII . 189 , 04E - , 189 ,04E,1 
93,04F, 197 ,04FII,200 , 04G - , 200 , 04G 
. 204 , 04GII , 207,04A - , 207 , 04A , 210 ,0 
4Aff . 213 , 04B - , 213 ,048 , 216 
29 DATA05C , 218 ,0 5C ff , 22 1 , 05D - , 221 
,050 , 223,05Dff . 225 . 05E - , 22 5 ,05E . 2 
27 ,0 5F , 229 , 05F II , 23 1 , 05G - , 23 1 , 05G 
, 232 ,05Gff,234,05A - ,234,05A , 236,0 
5AII , 237 , 05B - , 237,058 , 238 , *, * 
30 PRI NT@4 , "SOUND-TO - PLAY CONVER 
SI ON ": FOR X=l028 TO 1051 : POKE X, 
PEEK ( XJ -64 :N EXT X: RETURN 
31 PRINT@484 , "HIT ANY KEY TO CON 
TINUE "; : FOR X=1508 TO 153 0 : POKE 
X, PEEK(X) -64 : NEXT X: EXEC 44 53 9 : R 
ETURN ~ 



Dr. Preble's Programs 

Since 1983 

Pyramix 
This fascinating CoCo 3 game continues 
to be one of our best sellers. Pynmix is 
100 % machine language written 
exclusively to take advantage of all the 
power in your 128K CoCo 3 . The Colors 
are brilliant. the graphics sharp, the 
action fast. Written by Jordan Tsvetkoff 
and a product of ColorVenture. 

The Freedom Series 
Vocal Freedom 

I 've got to admit. this is one nifty 
computer prosram. Yoe6/ Frft!dom turns 
your computer into a digital voice 
recorder. T he optional Had:er·s Pac lets 
you incorporate voices or sounds that you 
record into your own BASIC or ML 
programs . This is not a synthesizer. 
Sounds are digitized directly into 
computer memory so that voices or 
sound effects sound very natural. One 
"off-the-shelf" application for Vocal 
Freedom is an automatic messaae miader. 
Record a message for your family into 
memory. Set Vocal Freedom on 
automatic . When Vocal Freedom "hears" 
any noise in the room, it plays the pre­
recorded message! Disk operations are 
supported. VF also tests memory to tah 
advantage of from 64K up to a full 
512K . Requires low cost amplifier (RS 
cat. 11277-1008) and any microphone. 

Mental Freedom 

Would your friends be impressed if your 
computer could read their minds? Mental 
Freedom uses the techniques of 
Biofeedback to control video game action 
o n t h e screen .Telekillesis? Y e s . y o u 
control the action with your thoughts and 
emotions. And, o h yes. it talts i n a 
perfectly natural voice without usine a 

speech synthesizer! Requires Radio 
Shack's low cost Biofeedback monitor, 
Cat. 1163-675. 

BASIC Freedom 

Do you ever type in BASIC programs . 
manually? If you do. you know it can 
be a real chore . Basic Freedom changes 
all that. It gives you a full screen editor 
just like a word processor . but for 
BASIC proarams. Once load ed in , it is 
always on-line . It hides invisibly until 
you call it forth with a single keypress! 
This program is a must for programers 
or anyone who types in programs. By 
Chris Babcock and a product of 
Color Venture. 

Lightning Series 
These three utilities give re a l power to 
your CoCo 3. 

Ramdisk Lightning 

This is the best Rarndisk available. It 
lets you have up to 4 mechanical disk 
drives and 2 .l.am drives on-line and is 
fully compatible with our printer spooler 
below. 

Printer Lightning 

High capacity prial spooler for CoCo 3. 
Load it and forget it--e x rept for the 
versatility it gives you. Never wait for 
your printer again! Printer runs at high 
speed while you continue to work at the 
keyboard! Will operate with any printer 
you have already hooked to your CoCo. 

Backup Lightning 

This utility requires 512-K. Reads your 
master disk onre and then makes 
superfast multiple disk backups on all 
your drives! No need to format blant 
dists first! Supports 35. 40 or SO track 
drives. 

1 COCO Braille 
Produce standard grade 2 Braille un a 
Brother ctaisy wheel printer. Easy to use 
for sighted or blind user. No taowled1e 
of Braille is necessary. Call for free 
sample . The rais ed dots produced are 
easily touch readable by the blind . The 
print-to-braille algorithm is robust with 

errors rarely being made--and . it has the 
ability to learn! 

Prices 
CoCo 3 only 

.6/IID Dis~ LilhllliDI- Disk .......... $ 1 9. 9 5 
PriDII!r LltfbiDilll Did ............ ... . S 1 9. 9 5 
Ihe~•p LilhllliDI- Disk .... . .. ... .. .. $ 1 9. 9 5 
Alii~~. Dis.t ....... ... .. ..... ........ $49.95 
Pyrn.ix. Dis.t . .... . ..... ....... ........ S 2 4. 9 5 

CoCo 1.2. or 3 

Yon/ Frtfl!dD.III. Dis.t ...... .. ......... $34.95 
Yon/ Frtfi!dom H6e~us l'lrc .. .... .. $14.95 
COCO Bni/lc ........... .. .......... . ... $69 .95 

CoCo 2 or 3 only 

.llt!llt6/ Frtfl!l/om Did:. . .............. S 2 4 . 9 5 
86sie Frt!INIOIB, Dis.t . .. .... .... . ..... $ 2 4 . 9 5 

CoCo 1 or 2 only 

YDOS. Tbl! U.11dis~. a menu operated 
ramdisk for the CoCo 1 or 2. LOAD. 
SAVE. KILL. DIRECTORY. are all 
supported. Tape ......................... $24.95 
YDU.IIP. backup Undisk files to single 

tape file. Tape .......................... $14.95 
YP~INT. P r i n t U n .:1 i s k d i r e c t o r y . 

Tape .. . ... .............. ......... . . .......... $9.95 

We Sllip FAST! 
Add $2.50 shipping/handling 

in USA or CANADA 

Add $5.00 to ship to other 

countries 

Dr. Preble"s Programs 

6540 Outer Loop 

Louisville. K.Y 40228 

1 24 Hour Order Line 

I Visa. MasterCard. COD, Check f (502) 969-1818 



\AINBOWTECH 

Computer Knowledge 
in Any Language 

I love the scene in Star Trek IV, in which 
Scotty tries to program the ancient (late 
1980s) computer to design a new material. 
He first talks to it by commanding "Com­
puter!. .. ", but is met with no response and 
is forced to rely on the archaic keyboard! 

The day of the natural language com­
puter is coming-maybe by the late 1990s. 
For the time being, however, we must com­
municate with computers through "unnatu­
ral" languages- BASIC, COBOL, Pascal, C, 
Forth and assembly language. 

How does communication with these 
languages work? Why are there so many? 
Which one is best for the CoCo? In this 
article I'll try to answers these questions. 
By the end of it, you will have a better idea 
of what's involved in communicating with 
your CoCo using these languages. 

The Benchmark Programs 
The best way to illustrate languages is 

with concrete programs. For this reason, 
let' s propose a few problems. I'll show you 
how the problems are solved in different 
languages and then compare the code. (A 
few of the Pascal and C examples may use 

Bill Barden has written 27 books and over 
100 magazine articles on various com­
puter topics. His 20 years' experience in 
the industry covers a wide background: 
programming, systems analysis and man­
aging projects for computers ranging from 
mainframes to micros. 
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By William Barden, Jr. 
Rainbow Contributing Editor 

special functions requiring additional pro­
gramming.) 

• Problem One: A grey-suited Tandy sales­
man wants to calculate interest on a $3000 
charge card account used to buy a CoCo 3, 
Tandy lOOOTL, and a Nintendo. The inter­
est is 18.4 percent per year and the sales­
man wants to make $150 per month pay­
ments. 
• Problem Two: A CoCo hacker wants to 
sort a list of numbers on a CoCo 1, 2 or 3. 
The list can be any size up to 100 entries. 
The result should show the characters ar­
ranged in ascending sequence (I , 5, I 00, 
312,988, etc). 
• Problem Three: The Tandy bell ringer 
must ring five bells at the Tandy Center at 
noon every day. The bell ropes are labeled 
A, B, C, D and E. To create an interesting 
song, he decides to play all the arrange­
ments of the five bells. First he rings 
ABCDE, then ABCED, then ABDEC, then 
ABDCE, and so forth. How can he write a 
program to list all of the arrangements? 

Good 01' BASIC 
Let's try these problems in BASIC, but 

first, it 's important to know a little about 
the language. 

BASIC was designed by Kemeny and 
Kurtz at Dartmouth in the early 1970s. 
Before BASIC there were FORTRAN (one of 
the first), a FORmula TRANslator; COBOL, 

a business-oriented language; assembly 

language for each different computer; and 
others. BASIC, though, was . . . well. . . basic. 
The language was easy to use and its com­
mands made sense-PRINT printed results, 
GOTO caused the program to start at another 
point. Not only that, but BASIC was very 
interactive- if you had the short program: 

100 INPU T A 
110 I NPUT B 
120 C ~ A + B 
130 GOTO 1000 

This added two user input numbers, A and 
B, and if you wanted to see the result, you 
could add the new line: 

125 PRINT The r esult i s " ; C 

It printed the results immediately, instead 
of making the program change on a punched 
card, requiring you to take the cards repre­
senting the program to a computer center, 
having them compile the program, and then 
executing the compiled program to get the 
correct result- all of which took about a 
half-hour at least. 

Interpreters Versus Compilers 
This ability to rapidly change the pro­

gram and immediately execute the changed 
version is characteristic of "interpreted" 
languages, such as BASIC. Interpreted lan­
guages are very friendly and easy to mod­
ify, but are not all that fast in execution. 



Listing 1: ECB Interest Program 

100 ' CALCULATE INTEREST IN ECB 
110 IN=(18 . 4/12l/100 
120 INPUT " LOAN AMOU NT:"; PR 
130 PRINT "MD INTR TO PRIN BALAN 
CE " 
140 PRINT 

!50 FOR I=1 TO 24 
160 CI=PR*IN 
PR=PR+IN-150 
180 PRINT USING "## ## .# #### .## 

iNNNt . !Nt " ; I , C I , 1 50 · C I . P R 
190 NEXT 

Listing 2: Bubble Sort in ECB 

100 ' BUBBLE SORT IN ECB 
110 DIM A(l00l 
120 FOR ! =0 TO 100 
130 INPUT A(!) 
140 IF A(!)=0 THEN GOTO 160 
150 NEXT I 
160 [=[ ·1 
170 LS=I-1 
180 SW=0 
190 FOR J=0 TO LS 
200 IF A(J) <= A(J+1) THEN GOTO 
260 
210 SW=1 
220 B=A(J) 
230 C=A(J+1) 
240 A(J)=C 
250 A(J+1)=8 
260 NEXT 
270 LS= LS ·1 
280 IF SW=1 THEN GOTO 170 
290 FOR J=0 TO I 
300 PRI NT A(J) : 
310 NEXT 

Listing 3: Permutations in ECB 

100 ' BELL-R INGI NG PROBL EM I N EC 
B 
110 A$= "ABCDE " 
120 GOSUB 300 
130 E NO 
300 ' ROT ATE 1, 2 . 3 , 4, 5 
310 FOR L= l TO 5 
320 GOSUB 400 
330 A$=R I GHT$(A$ . 4)+LEFT$ (A $ , 1) 
340 NEXT L 
350 RETURN 
400 ' ROT ATE 2 , 3 . 4 , 5 
410 FOR K=l TO 4 
420 GOSUB 500 
430 A$=LEFT$(A$ , 1)+MI0$(A$ ,3 , 3)+ 
MI0$(A$ , 2,1) 
440 NEXT K 
500 ' ROTATE 3 . 4 . 5 
510 FOR J=l TO 3 
520 GOSUB 600 
530 A$=LEFT$(A$ . 2)+MIO$(A $, 4 , 2)+ 
M!D$(A$ , 3 , 1) 
540 NEXT J 
550 RETURN 
600 ' ROTATE 4 AND 5 
610 FOR I=1 TO 2 
620 PRINT A$ 
630 A$=L EFT$(A $, 3)+MI0$ ( A$, 5. 1)+ 
MID$(A$ ,4 , 1) 
643 NEXT I 
653 RETU RN 

"Compiled" languages require more time­
consuming editing by an editor, recompila­
tion by a software program, and load ing by 
a loader program to see the results. H ow­
ever, compiled languages are much faster 
than interpretive languages . 

Some compilers, such as Borland 's Turbo 
Pascal and Turbo C (not available on the 
CoCo) make it easy to go from one step to 
ai1other, almost like an interpretive lan­
guage. However, just about nothing beats 
the friendliness of interpretive BAS IC, as , 
for example, CoCo Extended Co lor BAS IC. 

Color BASIC a nd Ext. Color BASIC 
CoCo Color BASIC and Extended Co lor 

BASIC are similar to the ori ginal Kemeny 
and Kurtz BAS IC. You don' t need OS-9 to 
run them. They ' re interpreter languages 
and friendly (as friendly as a computer 
language gets) . 

One bit of advice: If you want to try 
programming in BASIC and haven' t up­
graded to Extended Color BASIC, do so. The 
original CoCo BASIC is not powerful enough 
to do interesting things , as is Extended 
Color BASIC. 

Di sk BASIC simply builds on Ex tended 
Color BAS IC by adding a few more operat­
ing system commands. CoCo 3 Super 
Extended BASIC is essentially Ex tended 
Color BASIC with high-reso luti on capabil­
ity . For simplic ity , I ' ll use the term Ex­
tended Color BASIC to mean the ori ginal 
Extended Color BASIC, Disk BASIC or Super 
Extended BASIC in the following discus­
sions. 

Running the Benchmarks 
Li st ings I through 3 show how the three 

benchmark problems are coded in CoCo 
Extended Color BASIC. To try these your­
self, carefull y type in the programs, line by 
line. If you make a mi stake, retype the line 
in its entirety. After entering the last line, 
save it and type RUN after the " OK" prompt 
to execute the program. 

Listing I shows the Ex tended Color 
BASIC solution to the interest problem. Each 
BASIC line is numbered. I used increments 
of ten , but could have used any sequence of 
line numbers - I , 5, 9, II , I 00, 1000, 
I I I I , and so forth , as long as they increase. 
Any higher line number is put in order, so 
it ' s easy to insert lines using an intermed i­
ate number. 

The I N PU T statement allows you to input 
a number. The PRJ NT statement prints re­
sults, tex t or numbers. Addition, subtrac­
tion, multiplication and division are handled 
by the +, · , * , and I characters, just as you'd 
write them. The I N, PR, I and C I symbol s 
are variables that hold initial, intermediate 
and final results. About the only thing not 
too obvious here is the loop from the FOR 

statement to the NEXT statement. The con­
trol variable I goes from one to 24 in steps 
of one. The loop is executed 24 times to 
compute the current interest (C I ) and new 
principal ( PR). The PRI NT USI NG statement 
helps in formatting the resul ts- the lt# .#ft 
characters define the format. 

Listing 2 is a little more difficult. It f irst 
allows the user to input the li st of numbers, 
which is stored in an array of I 0 I entri es 
(zero through I 00). The program then sorts 
the array entries, which at thi s point are in 
the order received , by a sort method known 
as the " bubble sort". 

In the bubble sort, each pass through the 
loop results in the next largest va lue being 
added to the end of the array. For each pass, 
adjacent pairs of va lues are compared and 
a swap of two characters are m ade i f the 
first item is greater than the second. Thi s 
program is about the same complex ity as 
the first and uses about the same BASIC 

statements, except for a 0 I M statement to 
allocate memory space to Array A. After 
the program sorts the values, the sorted 
array is listed on the screen. 

Listing 3 is more difficult yet. It in ­
volves a building block ca lled a "subrou­
tine." A subroutine in BASIC is a set of 
statements, one to many, that can be exe­
cuted at several pl aces within a BASIC pro­
gram. The subroutine saves repeating the 
statements each time they are executed ; 
instead the statements are present at just 
one point. More complicated BAS IC pro­
grams use many subroutines, some small 
and some large. 

In Listing 3, there are three subroutines, 
each called by a GOSUB . In fact, one subrou­
tine calls another- they are ac tuall y th ree 
nested subroutines. Listing 3 also uses the 
string statements LEFT$ , R l GHT$ and M I 0$ 
to manipulate a string Variable A$ . The 
string variable in thi s case holds the f ive 
tex t characters A ,B,C,D and E. These char­
acters are shuffled around to form all of the 
arrangements o f A ,B,C,D and E. 

First the left-most character is moved to 

the end, then the second character is moved 
to the end, then the third character, and then 
the fourth. The seq uence for the first time, 
ABCDE, becomes ABCED, then ABDEC, 
then ABDCE, and so forth. The new ar­
rangeril ent is printed each time the last two 
text characters are swapped. 

BASIC09 
If Color Extended BASIC is so wonder­

ful, why have BAS IC09? And what is BA­

SIC09? To answer those quest ions, we need 
to look at a current trend in computing 
ca lled "structured programming". 

In the years from the first commercial 
computers in 1952 to the late 1960s, pro­
grammers spewed out, to paraphrase Carl 
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Listing 4: BASIC09 Interest 

PROCEDURE intrst 

As ide from the 
fac t that BA­
SIC09 fo ll ows 

Listing 5: BASIC09 Bubble Sort 

PROCEDURE bubble 
REM Calculate interest in BASIC09 

structured pro­
gramming prin­
ciples, it has one 
other advantage 
- it' s faste r 
than interpre-

REM Bubble Sort in BASIC09 
BASE 0 DIM i : INTEGER : principal.monthly ,curren: : REAL 

INPUT "Loan amount : " , Pl'incipal 
monthly=18 .4/12/100 

DIM values ( 100) : INTEGER 
DI~l a,b . i , j,lastl : IIHEGER 
i=0 PRINT " Mo Intr To Prin Balance " 

PRINT " -- ---- ------- -- REPEAT 
FOR i=l to 24 ti ve Co lor Ex­

current=principal*monthly 
principal=principal+monthly-150 

tended BASIC­
anywhere f rom 
two to I 0 times 

INPUT values(i) 
i=i+1 

UNTIL values(i-1)=0 
i =i -1 PRINT USING "i3>,r6 . 2> . r8 . 2> . r8 . 2> " . i , current,150-

current ,principal 
as fas t. Given a 
choice of run­
nin g a de -

swap= I 

Sagan, "billions and billions" of lines of 
code, much of it a j umbled mess that onl y 
the ori ginal programmer could dec ipher, 
and often not even the original program­
mer. Companies began spending 90 pe r­
cent of their programming budget on pro­
gram mai ntenance- correcting errors and 
add ing embelli shments to these convoluted 
programs. Obv iously. something had to be 
clone. 

The resul t was new programming lan­
guages that we re structured imo small 
mod ules li ke subroutines. The modules 
performed a we ll-defined task and had one 
entry and ex it point (one RETURN, fo r ex­
ample). The use of GOTO statements was 
discouraged or fo rbidden. 

Pascal, C and Mocl ul a 2 are examples of 
structured languages . Examples of unstruc­
tured languages are assembl y language, 
COBOL, FORTRA N and BAS IC. BAS IC, espe­
ciall y. incurred the wrath of the academi c 
communi ty . It was deemed a hopeless mess 
of "spaghetti code'' and dropped from the 
compu te r sc ience curri culum at many 
schools. Structured languages we re fo und 
to be eas ier to dec ipher and understand. 

BAS IC09 is a structu red ve rsion of BAS IC. 
But it only runs unde r OS-9 on the CoCo . 
Why? There's no reason why BAS IC09 
couldn' t be made to run without OS -9. It 's 
just that when Microware sold Tandy on 
the idea of the OS-9 operating system, they 
also included compiled languages, and BA­
SIC09 was one of those. Because BAS IC09 is 
compiled, it isn' t quite as interacti ve as 
Color Extended BASIC. although it is ni ce ly 
integrated into a package with ed itor and 
exec uti on capabil ity (unli ke the nightmar­
ish steps one must perfo rm to ed it and 
exec ute OS-9 Pascal or C). 

Another de triment to BAS IC09 is that yo u 
must be a bit of an OS-9 ex pert to use it. OS-
9 is not the mos t use r-fri endly operating 
sys tem. Ne ither is its close relati ve Xe ni x 
and more distant relati ve UN IX. Yet, UN IX, 
Xenix and OS-9 remain ex tremely power­
fu l operat ing systems and have many sup­
porters. 
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bugged, operati onal program in BAS IC09 or 
Extended Color BAS IC, I would pick BA­
SIC09 every time. However, there is usuall y 
a lot more time and gri ef in achieving a 
debugged BAS IC09 program than an Ex ­
tended Co lor BAS IC version. 

There are other advantages, which we ' II 
look at in a moment . 

Looking at the Benchmarks 
Listings 4 through 6 show the BAS IC09 

ve rsions of the three Benchmark programs. 
There are some obv ious diffe rences be­
tween the Ex tended Color BAS IC and BA­
SIC09 versions. First, yo u ' II noti ce there are 
no line numbers. Line numbers are permit­
ted in BAS IC09, but often are not used. 
Remember, line num bers are ti ed in with 
GOTO s, and GOTOs are discouraged in struc­
tured languages. 

Nex t, yo u may noti ce loops indented 
several spaces. Thi s helps define the struc­
ture of the program. The program generall y 
flows from beg inning to end with short 
loops in the midd le. 

Also, both upper- and lower-case char­
acte rs can be used, prov iding yo ur CoCo 
can support them. Another advantage to 
BAS IC09 is that variable names. such as 
principal and monthly, can be more than 
two charac-
te rs. Mo re 

lastl=i-1 
WHILE swap<>0 DO 

swap=0 
FOR j=0 TO lastl 
swap=l 
IF values(j)>values(j+l ) 

swap=l 
b=values(j) 
c=va 1 ues ( j+ 1) 
values(j)=c 
values(j+1)=b 

ENDIF 
~!EXT j 
1 astl=l astl-1 

ENDWHILE 
FOR j=0 TO i 

PRINT values(j) :" 
NEXT j 

THEN 

would expect the BAS IC commands to be 
the same, and thi s is true to a certain ex tent. 
However, look at the diffe rent format be­
tween the PRINT USING in L isting I and 
Li sting 4. The fact is, Ex tended Color BA­
SIC and BAS IC09 are not ve ry compat ible. 
BAS IC09 looks for a comma instead of a 
semicolon in certain com mands. and re­
quires a different fo rmat, complete ly, in 
others. It wo uld be nice to be able to use the 
interacti ve power of Ex tended Co lor BAS IC 
to rapidl y debug programs and then to com­
pi le the de bugged programs with BAS IC09 
for highest speed, as you can do on PC 
systems with GW-BAS IC and Q uick BAS IC or 
Turbo BAS IC. Forget it with standard Ex-

tha n two 
c h a r ac t e r 
names are 
a ll owed in 
E x t e n ded 
Color BASIC, 
but onl y the 
f irst two 
c h a rac te rs 
are meaning­
ful (I NTER­
EST and I NTR 
wo ul d be 
co ns ide red 
the sa me 
name) . 

Listing 6: BASIC09 Permutations 

PROCEDURE driver 

y 0 u 

REM Permutati ons i n BASIC09 
DIM letters :STRING[l0] 
INPUT l etters 
RUN Permutati on(l,letter s) 

PROCEDURE Permutation 
PARA M n: INTEGER; a$ : STRING[10 ] 
DI I~ i : INTEGER 
FOR i=l to len(a$)-n+l 

a$= LEFT$ (a $,n-l)+RIG HT$(a $. LEN(a$)-nJ+MIDS(a$ . n . 1 ) 
RUN Permutation(n+1 .a$) 

NEXT i 
IF n=LEN(a$ ) THEN PRINT a$ 
ENDIF 
END 



Listing 7: Pascal Interest 

(* Pas ca l Inte re s t Program *) 
program Interest: 
var 

Pr incipal ,Monthly,Curren t : Real: 
I : In t eger: 

begin 
Write ( 'Pri nci pa 1 : '); 
Read ( Prin cipal); 
Writeln; 
Mo nt hly: =l 8 .4/12/100; 
Wr i t e(' Mo I ntr To Prin Balance'); 
Wri t eln; 
Write( ' - ­
Writeln ; 
fo r I :=l to 24 do 

begin 

- - -- - - - ' ) ; 

Curren t :=Principal*Monthly; 
Pri nc i pal :=Princ ipal+Monthly-150; 
Wr ite (l : 3 ,Current:6:2,150-Current :8 :2 ,Principal :8:2); 
Wr i teln ; 

end; 
end 

tended Color BASIC and BASIC09 (but see 
the "Other BASICs" subhead). 

Another obvious difference in the BA­
SIC09 code is the DI M statement. In Ex­
tended Color BASIC, this "sizes" arrays. In 
BASICD9, it also determines the variable 

type. In most structured languages, vari­
ables must be declared before they are 
used. This is called "strongly typing" vari­
ables. Although this isn't mandatory in 
BASIC09 for simple variables, I've done it 
here for discussion purposes . Variable I is 

an "integer" variable ( -32768 to +32767 ) 
andvariablesp r i nc i pa l ,mo nt h l yand cu r ­
re nt are "real" variables- mixed num­
bers such as 34. 45 , -65. 77 and 2901 . 66 . 
The purpose of such variable typing is to 
catch variable errors before the program is 
compiled. Another ground rule in struc­
tured languages is that variable names of­
ten exist only within the module - "lo­
cally." This eliminates problems in a 3000-
line BASIC program in which I and J are 
erroneously used at the beginning of the 
program and then again at the end, as the 
programmer searches for variable names . 
In a program made up of modules with 
local variables, I and J might be found in 
several modules , but each module would 
not be aware of the use of I and J in 
different modules, and, in fact, would be 
stored as physically different variables . 

In Listing 5, WHI LE and REPEAT loop 
structures are used. These are not found in 
Extended Color BASIC (WH IL E is found in 
OW-BASIC used on MS-DOS systems.). 
They are different ways to define a loop 
structure without using GOTOs. The IF state­
ment is different as well - an entire se­
quence of actions can be defined, every­
thing between the IF and END IF state­
ments. 

By the way , for a speed comparison 
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Listing 8: Pascal Bubble Sort 

(* Pascal Bubble Sort Program*) 
program Bubble ; 
val' 

Swap : Boolean : 
Lestl .A. B.C, I , J : Integer : 
V6lues : array[0 . :100] of Integer : 

begin 
I :=0 ; 
repeat 

~·J rite ( ' ? ' ) : 
Read (Va lues[i] ) : 
WriteLn : 
I :=I+1 : 

u n t i l V a l u e s [ i - 1 J =0 : 
I :=1 -1 : 
Swap :=True : 
Lastl :=I-1 ; 
while (SI.Jap<>Falsel do 

begin 
Swap :=False ; 
for J : =0 to Last l do 

beg i n 
Swap :=True : 
if (Values[J]>Values[J+1Jl then 
begin 

B:=Values[JJ : 
C:=Values[J+1] : 
Values[J] :=C : 
Values[J+1] :=B : 

end : 
end : 

Lastl :=Lastl-1 : 
end : 

for j :=0 to I do 
write (Values[j] .' ' ) : 

end . 

Listing 9: Pascal Permutations 

Program Driver : 
(* Pascal Permutation Program *) 
Type 

AString=stl'ing[10]: 

Var 
Letters :AString : 

procedure Permut( N: Integer : var S:AString l : 

Var 
J : Integer : 

beg"n 
for J :=1 to Length(S) -N+1 do 

begin 

be tw ee n Ex te nd ed 
Co lo r BAS IC and BA­

SIC09 : T he sort of 30 
va lues runs in 36 sec­
onds fo r the ECB ver­
s ion and five seconds 
for the BASIC09 version. 

Li sting 6 is in terest­
ing. It shows the modu­
lar ity of a structured 
lang uage like BAS IC09. 

There are two proce­
dures here, a main dri ver 
and a subroutine . The 
main procedure dr iv er 
ca ll s subroutine pe r ­
mutat i on by a RU N state­
ment to do the shif ting 
of le tters. However, 
pe rmu t at i on a lso ca ll s 
permut ati on. How can 
thi s be? What you ' re 
see ing here is " recur­
s ion ," the ability of a 
program to ca ll itse lf. 
When per mu tat i on is 
ca lled, two parameters 
are passed w ith it , the 
starting pos it.ion of the 
le tter and the string 
in vo lved . Dr iv e r ca ll s 
per mu tat i on to start 
from the left of the string 
(for example, the "a" in 

S:=Copy(S , 1 ,N-1l+Copy(S . N+1 . Length(Sl Nl+Copy(S .N, 1) ; 
Permut(l~+l . Sl : 

end : 
if N=Length(SJ then 

begin 
write(S) ; 
writeln : 

end : 
end : 

begin 
Read( Letters l : 
vlrite( Letters) : 
Pe1·mut(l , Let tel's) : 

end . 
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abcde). Permutati on call s itself to start from 
small er and sma ll er pieces of the string 
("bcde", "cde", "de" and "e"). Rec urs io n 
generally makes programs smaller and more 
e legant. lt can't be used for every problem, 
but can be used fo r problems that perform 
re petitive functi ons. 

Pascal 
Pasca l is a fairly new lang uage, hav ing 

been around on ly s ince the earl y 1970s. lt is 
one of the first structured languages , and has 
achieved wide acceptance in university com­
pute r sc ience courses. In the rea l program­
ming world , however, Pasca l was hardly 
used , until Borl and Intern at ional brought 
o ut its Turbo Pascal for MS-DOS systems. 
Prior to Turbo Pascal, compili ng a Pasca l 
program took labori o us edi ting, compiling , 
testing and then a repeat of the whole process. 
Turbo Pascal made the process a lot eas ier 
by making the editor, compi le r and loader 
part of the same package and e nabling the 
use r to move between one and the other by 
a few keyst rokes. 

Unfortunately, Pascal under OS-9 is more 
akin to one of those laborious Pasca l com­
pilers than Turbo Pascal or BAS IC09. It ' s a 
rea l chore to edit , compile, load and execute 
a program . (l just know l ' ll have OS-9 buffs 
putting plastique under my car seat after 
say ing thi s .... ) However, the mo re profi­
c ient you become with OS-9 and Pascal 
itself, the less of a chore it is. S ince Pasca l is 
no w so popul ar, it is certa inly one of the 
lang uages you might want to try. However, 
be forewarned , N iklas Wirth , the fa ther of 
Pascal , has created a new language, Mod­
ul a-2, which threatens to replace Pascal in 
computer science courses. There is a great 
deal of similarity between the two languages, 
just as there is between BASIC09 and Pascal. 
lf yo u can program in structured BAS IC09, 

you' re almost there in Pasca l. T he struc­
tures, commands and concepts are very close. 

Looking at the Benchmarks 
Compare the Pascal Interest program, 

Listing 7, with the BASIC09 vers ion. Like BA­

SIC09 and other structured lang uages , Pascal 
re li es heav ily on indentions to define the 
loops and other structures. Yo u won ' t see a 
GOTO in Pasca l e ithe r - flow is from beg in­
ning to end of the program. The v a r section 
of the program defines vari ables. A co ns t 
section (not shown) defines constants . Pas­
ca l is even mo re strongly " typed" than BA­

SIC09 . You must dec lare eve ry vari a ble you 
are go ing to use in the v a r sectio n. Pascal 
and Modula-2 are a little retarded in print 
formatting . Thew rit e stateme nts a llow you 
to form at lines, but on ly by defining " fie lds" . 
The : 8 : 2 characte rs, for example, define a 
f ie ld width of e ight characters, w ith a dec i­
mal f ie ld of two characte rs. 



Listing 10: C Interest Program 

/* C Interest Program */ 

flo at prin cipal , mo nth ly , cu rr ent ; 
i nt i; 

ma i n( l 
I 

pr in tf( "Princ i pal : " ) ; 
s ca nf ( "%f " .&prin cipal l ; 
pri ntf( "\n " ) ; 
monthly=18 .4/ 12/100 ; 
printf( " ~i o In tr To Prin Sal ance\ n" ); 
pri nt f ( " -- - - - - - - -- --- - - - - -- - \n " l ; 
fo r (i =1 ; i<24 ; i++ ) : 

current=principal*monthly ; 
princ i pal=p ri ncip al +mon thly -150 ; 
p r i n t f ( "%3 d %6 . 2 f% 8 . 2f %8 . 2f \ n" , i , curr ent , 150 -

cu rre nt . pr i nc ipal ) ; 
I 

The Pasca l Buh!J/e Sort program. Li st­
ing 8. foll ows the BAS IC09 version close ly. 
About the onl y differences are the more 
ex tensive use of "beg in" and "end'' to denote 
loops. The Boolean Vari able Swap can 
have either one of two va lues. True or 
Fa lse. Boo lean vari able types are found in 
many structured languages. 

The Pasca l Permutation program. Li st­
ing 9, also foll ows the BAS IC09 ve rsion 
close ly. Like the BAS IC09 ve rsion , it per­
forms the computation by rec ursive ca ll s. 
Pasca l seems to be more ve rbose than BA­
SIC09 because of all the begin s and ends. 
Thi s program shows. further, the way para­
meters are passed between subroutines 
(procedures) . Variables are local in many 
cases - Variable J . for example, is not 
recogni zed outside of procedure permuta­
tion. Variables can be passed between 
procedures by Va lue or Variab le. Value is 
just a copy. but Vari ab le allows a va ri ab le 
to be changed. The whole idea here is to 
keep mod ules as separate units without 
affecting other mod ules unless required. 

The C Language 
The interesting thing about C is that it is 

very much ti ed in with UN IX/Xenix/OS-9. 
As a matter of fact. most of UN IX was 
written in the C language, illustrating how 
it can be used for system s programming 
purposes . It has a lot of "bit twiddling" 
operations that permit a systems program­
mer to examine bits and fields within bytes, 
something that Pasca l does not have. 

Les t you think that C is just for systems 
programmers, it has many other capabi li­
ti es . The structure is ve ry simi Jar to BAS IC09 
or Pascal with functions (subroutines) , 
indented code, loops, deemphasis on GOTOs, 
and about the same types of operations. 

C has had a large use r base for some 
time. Many programmers using the UN IX 
operating system on larger computer sys-

tems use C. The language became very 
popu lar on MS-DOS systems after intro­
duct ion of Borland 's Turh o C and 
Microsoft' s QuickC. (L ike it or not, many 
CoCo software prod ucts fo ll ow the trends 
in the MS -DOS world. ) 

C in OS-9 shares the same implementa­
ti on problems as Pasca l - it's harder to 
edit. com pile, load and execute than BA­
SIC09, bur it may be worth the trouble to 
in vest the time in lea rning how to use it 
eff icientl y. 

Looking at the Benchmarks 
Listings I 0 through 12 show the three 

benchmark programs in C. 1 think you' ll 
ag ree thatthe li stings look a lot cleanerthan 
the Pascal versions- C eliminates a lot of 
ex traneous form atting such as begin and 
end . The le ft and ri ght braces pe rform the 
same functions. Like Pascal, C is more 
strongly typed than a BAS IC interpreter or 
BAS IC09 . Variab les must be declared before 
they are used and may be mi xed numbers 
(rea l), in tegers, characters, strings or other 
types. There are no Boolean types in C. The 
cumbersome : = of Pasca l is replaced by a 
simple = for ass ignment. The FOR loop 
looks mys teri ous, but is fa irly powerfu l­
the first fi eld is the initi al va lue (! =1), the 
nex t, the conditions under which the FOR 
loop operates ( I< 2 ~ ), and the last, actions to 
take on each pass (normall y thi s involves 
incrementing a control vari able by a ++ 
operation). 

The print formatt ing is also a little eso­
teric- dec imal (integer) or f loating-point 
numbers may be formatted for f ield width 
and number of dec imal pl aces , and may be 
ri ght or left justifi ed. The sc an f command 
reads in an input va lue. The & character is 
used to denote the address of the variab le (& 
principal). When variables are "global" in 
memory, or are to be passed as parameters , 
they mu st be changed via the ir address 

Listing 11: Bubble Sort in C 

/* C Bubbl e Sort Pr ogram * / 

in t Sl'la p . lastl,a , b . c,i , j ; 
int valu es [100]; 

rna in ( l 

i =0 ; 
do 

I 
printf ( "\n? " ) ; 
scanf ( "%d" .&valu es [i ]) : 
i ++ ; 

I 
1'1 hi l e ( v a l u e s [ i - 1 J ! =0 J ; 
i -- ; 
Sl'l ap=l; 
la s tl=i -1 ; 
l'lhil e (sl'lap==1l 

I 
s l'lap=0 ; 
for ( j =0 ; j < = l as t l ; j ++ ) 

Sl'la p=l: 
if (values[j] >value s [j +1J l 

b=values[j]; 
c=values[j +1J ; 
values[j]=c : 
valu es[j+1]=b ; 

I 

I 

I 
lastl =lastl -1 : 

for ( j =0; j<=i ; j++ ) 
pt'intf( "%d ". values[j] ," " ) ; 

Listing 12: Permutations in C 

I* C Pe rmut at ion Program*/ 

typedef char AString[10J : 

AStt'ing Letters ; 

void Permut( in t n , ASt rin g s) ; 

main ( l 
I 

scanf( "%s ", &Lett e rs) ; 
Permut(0, Lett er s ) ; 

void Pe t' mut ( int n. AString sl 
I 

i nt j , k; 
c l1 ar temp : 
for ( j =n ; j<=strlen( s ) - 1 : j++ )l 

te mp=s[n] ; 
fo r (k=n ; k< str len( s) -1 ; k++ ) 

s[k]=s[k+1J: 
s [strl en(s)-1J=temp : 
Permut( n+1 , s) ; 

if (n==strlen(s)-1) 
printf( "%s\n " , s) ; 
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pointer. a somewhat complicated proce­
dure compared to the pass-by -va lue and 
pass-by-vari ab le method in Pascal. 

The C Permutation program has been 
changed sli ghtl y from the Pasca l ve rsion. C 
does not all ow very much in the way of 
string process ing functions. Here the strings 
are treated as character arrays , and the 
shuf flin g of characters is clone by mov ing 
the characters between array elements. Like 
the Pasca l ve rsion . however, the process­
ing is clone by rec ursive ca l ls to funct ion 
pe r mut . 

Assembly Language 
Nothing inspires more awe and loathing 

than assembl y language. The 6809 micro­
processor has a bu ilt-in set of instructi ons 
to do relati vely simple things, such as aclcl ing 
two numbers held in spec ial memory loca­
ti ons cal led "registers", subtracting two 
numbers. comparing two numbers, or chang­
ing the sequence of instructi ons. A bout the 

most complicated these instructi ons get is 
the M ultipl y instruct ion, w hich .. . you 
guessed it ... mu lt iplies two numbers. 
There are about 60 bas ic instructions in the 
6809. 

The 60 bas ic instructions can be put 
toge ther in long sequences to do just about 
any thing. A ll app licati ons programs ulti ­
mately reduce clown to a sequence of these 
instruc tions. executed at rates of hundreds 
of thou sands per second . Jump and B ranch 
instruct ions are similar to GOTOs and I F .. 
. THEN statements and cause different se­
quences of these instructions to be exe­
cuted. L oops are used, just as in BAS IC and 
other higher-leve l languages. 

T he 6809 contains log ic to decode the 
binary data representing these instructions 
into the proper machine language instruc­
ti on. T he two bytes 1000 10 11 0 11001 00 
decode into " Acid I 00 to the contents of the 
A reg ister and put the results into the A 
register ''. Constructing a machine language 

Listing 13: Assembly Language Bubble Sort 

00100 * ASSEMBLY LA NGU AGE BUBBLE SORT 
0000 BD A92B 00110 JSR $A92B CLEAR SCREE N 
0003 0F 6F 00120 CLR $6F INITIALIZE DISPLAY 
0005 BE 005E 00130 LOX #AA POINT TO AA 
0008 C6 64 00140 LOB #100 (FOR 1=0 TO 100) 
000A BD A0000 00150 P130 JSR ($A000) (I NPUT ... 
0000 A? 80 00160 STA . X+ ... A(!)) 
000F BD A002 00170 JSR ($A002) DISPLAY 
0012 81 00 00180 CMPA if0D (IF A(J)=CR ... 
0014 27 03 00190 BEQ Pl60 ... THEN GOTO 160 
0016 SA 00200 DECB (NEXT Il 
0017 26 F1 00210 BN E P130 
0019 30 1F 00220 P160 LEAX - 1, X ( I =I -1) 

001B BF 00C3 00230 ST X I I STORE I 
001E 30 1F 00240 LEAX - l.X ( LS= .. . 
00 20 BF 00C5 00250 STX LS ... I - 1) 
0023 7F 00C2 00260 P170 CLR sw (SW=0) 
0026 BE 005E 00270 P200 LOX JfAA (FOR J=0 TO LSl 
00 29 A6 84 00280 LOA , X 
0028 Al 01 00290 C~IPA l,X (IF A(J)<=A(J+1) . .. 
0020 2F OD 00300 BLE P260 . . . THEN GOTO 260) 
002F C6 00 00310 LOB #0 
0031 F7 00C2 00320 STB sw S\~=1 

0034 A6 84 00330 LOA , X (B=A(J)) 
0036 E6 01 00340 LOB l,X CC=A(J+1l) 
0038 E7 84 00350 STB . X ( A(J l=C) 
00 3A A7 01 00370 STA 1 . X (A(J+l)=B) 
003C 30 01 00380 P260 LE AX 1, X BUMP J 
003E BC 00C5 00390 CMPX LS (NEXT .. . 
0041 2F E3 00400 BLE P200 ... ) 
0043 ?A 00C5 00410 DEC LS ( LS=LS -1) 

0046 70 00C2 00420 TST sw (IF SW=l. .. 
0049 26 DB 00430 BNE P170 ... THE N GOTO 170) 
004B BD A92B 00440 JSR $A92B CLEAR SCR EEN 
004E BE 005E 00450 LOX #AA. (FOR J=0 .. .. 
0051 BC 00C3 00460 P290 CMPX IT ... TO I) 
0054 2E 07 00470 BGT P320 (PR INT .. . 
0056 BD A002 00480 JSR ($A002) ... A( J) ; 
0059 30 01 00490 LEAX 1 . X 
0058 20 F4 00500 BRA P290 
0050 39 00510 P320 RTS 
005E 00520 AA RMB 100 (DIM A) 
00C2 00 00530 sw FCB 0 SW VARIABLE 
00C3 0000 00540 II FOB 0 I VARIABLE 
00C5 0000 00550 LS FOB 0 LS VARIABLE 
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program consists of writing the proper codes 
in binary and then entering them into a 
block of memory. T he 6809 then starts at a 
g iven memory locati on and decodes and 
executes the instructions one at a time to 
perform the program . 

Since writing hundreds of thou sands of 
zeroes and ones would be excruc iating 
agony for any programmer, an automatic 
program ca lled an assembler converts a 
more English- li ke form of the instruct ion 
sequence into the proper binary codes . 
Listing 13 shows such an assembly lan­
guage listing . 

Assembly language is an intermediate 
step between a high-leve l language and 
mach ine code. Most compilers prod uce an 
assembly language program , then assemble 
the program to produce the m ach ine lan ­
guage code. Rather than writ ing in the 
higher-l evel language, though, some pro­
grammers choose to program d irectly in 
assembly language. 

Assembl y languages offer some great 
advantages. The biggest advantage is it 's 
ex treme speed, as much as hundreds of 
times faster than interpretive BAS IC. An­
other advantage is ex treme! y compact code 
can be custom-tai lorecl for an application. 

However, assembly language is a very 
ted ious and exact ing language in w hich to 
code. It 's also difficult to learn. The d iffi­
culty lies not so much in w hat the in struc­
ti ons do as in how to put the instructi ons 
together to perform useful and efficient 
functi ons. 

The assembl y language l i st ing above is 
a ve rsion of Benchmark Program 2. I ' II 
describe w hat it does in a moment, but f irst 
look at the general layout: The four f ields at 
the ri ght of the I isti ng (from P 130 over) are 
w hat the programmer actuall y enters into 
the ed ito r porti on of the assembler pro­
gram. Each line represents a singl e ma­
ch ine language instruction . The four f ields 
at the left (from Line 00 I 00 to the left) are 
what the assembler program generates on 
the printed li sting. 

The fourth col umn consis ts of line 
numbers, sta r ting f rom Line 00 I 00. 

The left-most co lumn 1s the ac tual 
memory locat ion in which the mach ine 
language code of the instructi on is stored. 
Since a m achine language instruction may 
consist of from one to five bytes, these 
locati ons m ay change by these amounts. 
M emory locati ons are in hexadec im al , a 
shorth and form of binary. 

The next two co lumns are the actual ma-
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chine code in hexadecimal for each instruc­
tion. Each two hexadecimal digits repre­
sents a byte of data (7F is binary 011111 I 1 , 
for example) . 

Color Computer Assemblers 
Assemblers for the Color Computer come 

in one of two flavors, non-OS-9 and OS-9. 
Unfortunately for fledgling CoCo hackers, 
the non-OS-9 assemblers, EDT ASM + (for 
tape users) and Disk EDT ASM + were dis­
continued after OS-9 was introduced. 
However, copies are still available from 
your local CoCo club. There are a number 
of patches that enable them to work with 
the CoCo 3. These two assemblers are 
excellent- I can ' t say enough about them 
for the beginner or intermediate user. 

The OS-9 assembler is also good, but 
not for the novice. By the nature of OS-9 
programs (modules that can be moved 
around in memory) the assembler programs 
for OS-9 are more complicated and require 
advanced programming techniques, such 
as position independent (relocatable) code 
(allowing the resulting assembly language 
modules to be loaded anywhere in memory 
instead of at specific locations) . Cut your 
teeth on EDTASM+, cassette or disk ver­
sion, and then move up to the OS-9 assem­
bler. 

Looking at the Benchmarks 
Unfortunately, I can ' t provide a nice, 

succinct listing of equivalent assembly 
language code for all of the Benchmarks. 
Assembly language operates by perform­
ing very rudimentary operations. Just about 
anything can be built from these rudimen­
tary operations, but it may require a great 
deal of code to do so. In the Benchmark 
Program One, for example, floating-point 
operations are performed to do addition , 
subtraction and multiplication of mixed 
numbers such as 296.67 and 83.88. The 
actual assembly language code to perform 
floating-point operations takes about 600 
instructions in Extended Color BASIC. Ei­
ther you must code these operations your­
self, steal an existing assembly language 
routine to do the operation, or call an exist­
ing routine in Extended Color BASIC. For 
this reason, assembly language programs 
are best for programs that do not require a 
great deal of floating-point computations 
or print or display formatting. Integer 
computations can be performed with rela­
tive ease, however. 

The program shown in Listing I 3 is a 
version of Benchmark Program Two. The 
right-most column is a comments column 
in which any explanatory text can be writ­
ten . I've matched the assembly language 

code with code for Listing 2 by indicating 
the corresponding Listing 2 operations in 
parentheses in the comments . Actually , 
this program is somewhat simplified from 
the BASIC version. It accepts only single 
characters as data to be sorted, rather than 
complete decimal values, as in the BASIC 
version. The sorted results are displayed on 
the screen as a sorted string of characters. 
The program uses two subroutines from 
ROM, an INPUT CHARACTER subroutine 
( JSR ( $AOOO l) and a DISPLAY CHARACTER 
subroutine (J SR ( $A 00 02) ). Again, such 
input and output operations must be built 
from the ground up, or existing subroutines 
used. In this case, BASIC ROM contained 
appropriate subroutines. 

Other CoCo High-Level Languages 
Although Extended Color BASIC/Disk 

BASIC, BASIC09, Pascal, and Care probably 
the most popular high-level languages 
available for the CoCo, there are several 
other high-level languages available -
versions of BASIC, Logo and FORTH. 

Other BASICs 
In addition to Radio Shack versions of 

BASIC, there are several developers who 
have enhanced Extended Color BASIC to 
add new hardware capability (especially 

A DIAMOND IN THE ROUGH 
~ Face the challenge. experience the peril. 
err. ... ~ and live the excitement in this 
~,.. two disk. PM ODE 4 Graphics 

' Adventure. BASIC with M/L subroutines 

The answer to the Hi-Res joystick 
adapter blues! Now there is no need 

(CoCo 1. 2. 3) $19.95 

BURIED BUXX 
to keep plugging and un-plugging 
Hi-Res joystick adapters when 
changing programs! Simply install the 
HAWKSoft Dual Hi-Res joystick 
Adapter and change adapters with 
the flick of a switch'' Works as.e. TANDY 
Hi-Res adapter or e. COLORWARE Hi-Res 
adapter; includes an eprom-e.ble patch 
for basic and works as a La-Res 
joystick when called from Basic' The 
HAWKSoft Dual Hi-Res joystick 
Adapter also allows full use of the 
cassette jack for a cassette player or 
hardware copy-protection modules , 
Never chen ge joystick cables ageinll 
Only $30 intra price 5/H included!! 

HA WKSoft P.O. Box 7112 
Elgin, It. 60121-7112 

(312)-742-308i eves. 

See Review 'Rainbow· 2/89 
Fly your helicopter into enemy territory. dig 

up the loot and return to base . 
Watch out for the ever-present patrol aircraft and 

ground based missiles. 
100% Machine Language (CoCo l. 2 or 3 and Joystick) $19.95 

REVENGE of the 
MUTANT MINERS 

CoCo 3 owners rejoice! Mutant Miners is back with game 
configuration mode and much more! 

Joystick required. $19.95 

Many more programs available. 
Call or write for a com Jete list. 

dR & dR SOFTSTUFF 
P.O. BOX 118 • Lompoc, CA • 93438 • (805) 735-3889 

\~ Orders Accepted 24. Hours a Day. ~~· 
~) All Programs on D1skette Only. ...... . .J 

All orders add $3.00 shipping. C.O.D. orders $4.00 additional. 
US FUNDS ONLY. NO FOREIGN C.O.D.'s 

You can usually get us in person from 5-11 PM PST. 
If you get the machine. leave a message 

and we will call back at your convenience. 
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disk drivers ), better memory access, or new 
commands. /\1/rDOS adds new hard ware 
features and six commands to Di sk BAS IC. 
ADOS, from SpectroS ystems, adds new 
commands and utilities . 5 I 2K BASIC. from 
Microcom, allows full memory lo be ac­
cessed on CoCo 3s . M.l K from CoCo 
Connection adds hardware suppo11 and abou t 
40 new commands. 

The silver lining to this 
weather fax picture of 
storm clouds is that the 
CoCo really has a wealth 
of languages available 
for it. 

There are also several deve lopers who 
ha ve implemented BAS IC compilers. Cer­
Comp·s CBASIC Ill Editor/Compiler is an 
integrated package that ed its and compiles 
Extended Color BAS IC statements. Burke 
and Burke's R.S.B. runs Ex tended Co lor 
BAS IC programs under OS-9 and al so en­
hances the language. M LBASIC from 
WasatchWare is an enhanced BAS IC/Ex ­
tended Color BASIC comp iler that acids 
enhanced machine language capability. 

For a more extensive description of these 
products. look for their rev iews in back 
iss ues of THE RAINBOW. 

Logo 
Another CoCo high-leve l language is 

Logo. Logo was ori gi nall y developed for 
grade schoolers to draw pictures on the 
sc reen by moving a grap hics device ca ll ed 
a '' turtl e." Radio Shack's version, D.L. 
Logo (Dale Lear Logo). is roughl y equiva­
lent in capability to the ori ginal Color BA­
SIC, but has some good grap hics and sound 
feat ures . Logo has never become reall y 
popular lang uage in the computer market. 

FORTH 
FORTH has been around si nce the early 

cl ays of microcomputers. D. P. Johnson 
offers FORTH for the CoCo under OS-9. 
The language is rad ically different from 
any discussed up to this point. It was devel­
oped fo r use in small computers with lim­
ited memory fo r control app li cations. 
FORTH is a '·stack-oriented" language, 
meaning it has a last-in , first-out memory, 
similarto the Reverse Poli sh Notation used 
on Hew lett-Packa rd calcu lators. 

FORTH starts with a kernel of basic 
operarion s - adding two bytes, subtrac t­
ing two bytes, comparing two bytes, and so 
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forth. All operat ions are clone with the 
stack. Adding two numbers adds rhe first 
two numbers on the stack and puts the 
result back on the stack. You define and 
add new functi ons at will by combining 
rhese basic operations. 

What About Other Languages'? 
The languages desc ribed above, Ex­

tended Color BAS IC, BAS IC09, Pascal , C, 
assembl y language, Logo, and FORTH , 
are about the on ly languages ava ilab le for 
the CoCo. Languages such as COBOL, FOR­
TR AN, PL/L APL, Modula-2 and Sma lltalk , 
although they are very popular in other 
segment s of the computer world , are sim­
pl y not ava il ab le for the CoCo. The reason 
they are not ava il ab le is that it takes an 
enormou s amount of effort - roughly two 
or three man years- to write a compiler 
for any compute r. That 's abo ut 5000 hours 
at $50 per hour, making the typica l com­
piler cost about $250,000' The CoCo has 
BAS IC because some supplied language was 
necessa1·y, and Microsoft was supplying 
BAS IC for virtuall y every new computer 
that came out in the 1970s . BAS IC<l'J, Pascal 
and C are a fallout from Rad io Shack 's 
dec ision to use OS-9. These compilers were 
bundled with the dea l for the operating 
system and ex isted in other vers ions. Logo 
and FORTH are relat ive ly easy to imple­
ment and were, therefore, cost e fficient. 
What I'm driving at is thi s: Don ' t ex pect to 
see COBOL. FORTRAN, or Ada on the CoCo. 

The sil ve r lining to thi s weather fa x 
picture of storm clouds is that the CoCo 
reall y has a wea lth of languages ava ilable 
fo r it. Extended Co lor BASIC and enhanced 
products, BAS IC09 and other BAS IC compil ­
ers, Pasca l. and Care exce ll ent languages. 
Logo is a good training language for kids, 
And FORTH works nicely for short to 
intermediate size program s. 

Availability 
Unfortunate ly, Radi o Shack language 

products for the CoCo do not do well in 
sa les. Part of the problem is probably the 
Shack's pricing - all of the OS-9 lan­
guages are oflered at about $ 100, a hefty 
price for the average CoCo use r. As a 
consequence, Radio Shack has dropped 
some of the CoCo lang uage products from 
the cata logs. You' ll see the OS -9 operating 
system and development software in the 
catalog pages , but will not see BASIC09, 
Pasca l. Cor Logo. At thi s time of writing, 
most of these products are ava ilable by 
spec ial order if you can' t find ex isting 
stocks in stores . 

Non-Rad io Shack products, however, 
are doing better. Most deve lopers know the 
CoCo market and have priced the products 
compet iti ve ly. All of the products men-

tionecl by name were adverti sed in recent 
RAINBO W ads. 

Which Language is Best? 
Obviously, the best language is the one 

used by the Enterprise's on-board com­
puter. None of the languages discussed 
here is a quantum leap forwa rd from the 
others , even though you ' II hear aficionados 
of BASIC09 or C tell you differentl y. On the 
CoCo, it rea ll y comes clown to whether 
you're an OS-9 freak or not. If you've 
invested the time in learning how to use 
OS-9, then BAS IC09 is a very powerful , 
structured language that is fairly interac­
tive. I'd hearti ly recommend it. 

If yo u haven' t taken the steps to lea rn 
OS-9, then Extended Color BAS IC is an 
exce llent implementation of BASIC, although 
somewhat s lower than BASIC09. and not 
along structured lines. When I sii down at 
a keyboard to whip off a quick program, I 
always tend toward interpretive BASIC­
it 's just so interactive and easy to use. On 
the other hand , if you are using a large, 
complex program that has to run at a high 
rate of speed, BAS IC09 or C under OS-9 is 
probably the way to go. 

I' II admit to being pre judiced in favor of 
Cover Pasca l. It does things a lot cleaner. 
with less clutter. C appears to be the most 
popular high- leve l language for micros at 
thi s time. 

Assembly language may be worth the 
trouble if you want the absolute fas tes t 
version of an app li ca tion. However, be 
prepared for a lot of tedious coding and 
agonizing debugging. Also be prepared to 
write a lot of your own special input, output 
and number crunching subrout ines. 

Although FORTH is appea ling, once 
yo u' ve undertaken a large programming 
project in it, you' re locked into its strange 
structure. At least with other lang uages, 
especially the structured ones, you can easily 
translate code from one to another- not so 
with FORTH. 

I wouldn ' t consider Logo as a serious 
language for intermediate CoCo users, a l­
though it is a good learning language for 
CoCo kids. 

Thi s gives you some insight into the 
language options ava il ab le with the CoCo. 
You can ' t go too far wrong with any of 
them , espec iall y BASIC or the structured 
languages. You ' II have contro l ofyour own 
destiny and app lications by writing yo ur 
own programs, and yo u ' II be building up a 
base of computer knowledge to benefit you 
in any language. If you avoided program­
ming up to thi s point, try one of the lan­
guages mentioned. If you ' re programming 
only in Extended Color BAS IC ri ght now, 
try BASIC09, Pascal. or C - you have 
nothing to lose but your GOTO s! ~ 
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Warrior King 

An exciting arcade game. The BEST karate 
game ever created for the CoCo! Destroy 
opponents and evade obstacles as you 
grow ever closer to your ultimate objective. 
Spectacular graphics, sound effects, and 
animation! Req . 64K CoCo, disk drive, and 
joystick. Only $24.95. 

"The CoCo karate gap has been filled 
and Kung-Fu Dude does it excellently. I 
highly recommend it!" 

- 2188 Rainbow review 

Become RASTANN, Warrior King, on the quest 
to regain his rightful crown, hidden deep within a 
sinister land. Battle monsters, gain magic and 
weapons, and travel through harsh wilderness 
and dark castle dungeons in this medieval realm. 
From the creator of Kung-Fu Dude comes this 
awesome arcade game for the CoCo II II Warrior 
King uses the most detailed 320x200 16 color 
graphics and high speed machine code to vault 
you into a world of fantasy. Dare ye challenge 
the many perils ahead in order to become WAR­
RIOR KING? Req. 128K CoCo Ill , disk drive, and 
joystick. Only $29.95. 

This is THE graphic adventure for the CoCo 
Ill! Unparalleled 320x200 animated 
graphics will leave you gasping for more! 
You quest for the Phoenix Crossbow in this 
post-holocaust world of science and fan­
tasy. In Quest of the Star Lord is a full 4 disk 
sides of mind-numbing adventure! Req. 
128K CoCo Ill and disk drive. Only $34.95. 
Hint Sheet: $3.95. 

"A dynamite program! The best graphics 
I've seen to date on the CoCo Ill. You have 
to see it to believe it. " 

- 8188 Rainbow review 

STA£HGTH ~= · 

All programs CoCo 1, 2, 3 compatible, unless otherwise stated 

Sundog Systems 
21 Edinburg Drive 
Pittsburgh, PA 15235 
( 412) 372-567 4 

The epic adventure is back! The largest adven­
ture campaign ever seen for the CoCo is again 
available! A total of six disks of intense graphic 
adventure will have you playing for weeks! Each 
section is a two-disk stand alone adventure, but 
all three together form an epic saga. Quest for 
the legendary Earthstone in the ancient dwelling 
of the dwarves while you enjoy the classic 
graphics that made this trilogy famous! Each 
adventure can be purchased separately for 
$29.95, the lowest price ever, or you can pur­
chase the entire set for only $74.95! Req. 64K 
CoCo and disk drive. 

"One of the best adventures I have experienc-
ed to date!" - 6186 Rainbow review 

"The animated graphics are dramatic, detail-
ed, and excellent!" -11187Rainbowreview 

"The adventure of a lifetime. Don't miss out!" 
_.:. 7188 Gamer's Connection review 

Become a super­
hero in this 
unique 64K ac­
tion adventure. 
Great graphics 
and sound ef­
fects! See 5/87 
Rainbow review. 
Disk $19.95. 

])J~f-lG()l'J 13Lf-\1)13 
Another great 
64K animated 
adventure! Can 
you obtain the 
enchanted s',\lord 
to slay the evil 
dragon? See 11186 
Rainbow review. 
Disk $19.95. 

Enter the era of 
monsters and 
magic in this 
splen9id 64K an­
imated adven­
ture! See 12186 
Rainbow review. 
Disk $19.95. 

Personal checks, money orders, and Amer­
ican C.O.D. orders accepted. Include $2.50 
for SIH . $3.00 extra fdr C.O.D. orders. PA 
residents add 6% sales tax. Authorship and 
dealer inquires welcome. 



RAINBOWTECH 
OS-9 Level II 

OS-9 Makes Big Showing at Chicago 

H igh visibility-If! had to describe 
OS-9 at RAINBOWfest Chicago, 
those two words would do the job. 

This month presents a look at a few of the 
rising stars of the OS-9 world who were 
there, a discussion of the new products that 
were demonstrated, and Maxie, a mouse­
and menu-driven icon editor in the Multi­
Vue Shell. 

Questions and Answers 
Kevin Darling and friends presented the 

"Overview ofOS-9" session at noon Satur­
day. Along with Gary Robinson of Tandy, 
James Jones of Microware, Kent Meyers, 
Kevin Pease and Paul Ward , Darling 
moderated a question and answer session 
bar none. 

The session started with a request for 
audience feedback regarding the design of 
a possible OS-9 Users Group 68K com­
puter. Kevin Pease had been working on 
the project for several months and needed 
to get a feel for the needs of OS-9 users. 

Questions included: What do you want? 
What applications do you need? Should 
this computer run 6809 software? Do you 
want it to use dual6809/68000 processors? 
What about a 68K computer with a GIME 
socket and a DA T that would let you use 
two megabytes of memory - and still be 
CoCo compatible? The audience met the 
challenge of his questions. 

Most of the audience wanted cheaper 

Dale L. Puckett, a freelance writer and 
programmer. serves as director-at-large 
of the OS-9 Users Group and is a member 
of the Computer Press Association. His 
username on Delphi is DALEP: on packet­
radio, KO!-IYD @ N4QQ ; on GEnie, 
D .PUCKETT2; and on CIS, 71446.736. 
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Rainbow Contributing Editor 

and easier word processors , spreadsheets, 
business software and educational soft­
ware- all running under OS-9. They also 
were clearly addicted to the CoCo OS-9 
CLEAR key. 

Why can't I pluck down $300 and buy 
an application program that will do some­
thing? Inquiring minds wanted to know. 
Word PeJfect and WordStar are being ported 
to UNIX. How do we get these programs on 
OS-9? 

James Jones explained that 80 percent 
of Microware' s business is in the controller 
market and they don ' t have the resources to 
support any more business. That's why 
they haven't been actively interested in the 
personal computer market. Yet, as he re­
minded us, OS-9 is the only operating 
system NASA trusts to run real-time soft­
ware aboard the space shuttle. 

Gary Robinson explained that Tandy 
buyers don't have time to pursue develop­
ers and encouraged OS-9 users to convince 
RS-DOS developers to get on the OS-9 
bandwagon- and then take their products 
to Tandy. 

Paul Ward said he thought we must 
attract the developers first , especially the 
ones who are young and hungry- people 
at companies who already use UNIX. He 
thought they would be the easiest to lure 
into the OS-9 world and issued a call for all 
C programmers to port any and all UNIX 
programs into the OS-9 environment. The 
seminar audience responded in kind. 

"Give us the tools!" "Fix up the C 
compiler!" At this point Gary Robinson 
noted that even though the C compiler is 
not in stock at Radio Shack stores any 
longer, it is available by mail order. 

But, that brought up another question 
popping up at RAINBOWfest. Will there 
be an upgrade for the OS-9 C programming 
package? The answer, "Probably not." Yet, 

with all the interest expressed in Chicago, 
maybe someone was listening. 

James Jones explained the difference 
between the Level I and Level II compilers, 
noting that the Level I compiler works 
under Level II. He also noted many patches 
available on the electronic forums that let 
you set up your machine in a number of 
different ways . 

This mention of OS-9 SIGS on CIS, 
DELPHI and GEnie prompted Darling to 
repeat a survey. Last year, during our 
seminar, Kevin asked the audience how 
many people were active on an electronic 
forum. Six hands went up. This year more 
than half the audience held up their hands. 

Ward then jumped in to point out that 
68K C programmers are in big demand­
earning $60K per year in some cases. He 
gave, as an example, a new fiber optic 
experiment for NASA and the University 
of Maryland. 

Taking a positive note, James Jones 
announced a magic number - 515-224-
1929. Jones told the audience they would 
be amazed at the programs available for 
OS-9 68K. 

"You just don't see the ads," Jones said. 
"The problem is that people just haven't 
heard much about recently developed OS-
9 software." Jones encouraged the audi­
ence to get a hold of The OS-9 Catalog and 
The OS-9 Sourcebook. Both publications 
are free , from Microware. 

Jones told the group he thought CDJ 
(Compact Disc Interactive), means a lot to 
CoCo OS-9 users because it lets them get 
ahead of the learning curve before these 
new machines hit the market this Christ­
mas. He said many opportunities would be 
available for people with OS-9 experience. 

When the questions turned to problems, 
the group discussed the myth of programs 
only being 64K long with OS-9. Not true! 



Wizpro and several other professional prod­
ucts on the market today are more than 
128K long. 

The group also discussed Level IT's image 
problem. "Because Color Computer Artist 
and Home Publisher are slow, everyone 
assumes OS-9 Level II is slow," Darling 
said, noting how Art Flexer had been teas­
ing him about how he was able to play 
Scramble faster on DELPHI using RS­
DOS. 

"That 's alright," Darling replied online, 
''I'm also playing Flight Simulator in an­
other window." 

Darling then asked the group how many 
people had demonstrated their CoCo OS-9 
Level II system to MS-DOS users. Many 
had. But first he presented his own sce­
nario. 

"Show him text, he says fine. Show him 
graphics, he says fine," Darling said. "Then 
after you show him two or more programs 
running at the same time, he ' ll say, 'this is 
a demo, ri ght?'" 

One person in the audience told how a 
local OS-9 Users Group made about 200 
enemies at a computer fair. After watching 
OS-9 perform, all the MS-DOS Users Group 
members turned their back on the OS-9 
booth. 

Speaking of MS-DOS , Darling attrib­
uted the Quote of the Day to Bill Gates at 
Microsoft. " It is virtually impossible to do 
any serious multitasking with less than four 
megabytes of memory. 

"Turn on your CoCo, fire up your favor­
ite OS-9 Level II word processor, type 
those words and smile! 

Alpha Software Hits OS-9 Market Hard 
Meeting Keith Alphonso and seeing the 

many OS-9 products he has put on the 
market was a highlight of RAINBOWfest 
Chicago. It 's great to see young people take 
a fresh approach to new markets . While 
Alphonso has only been in the CoCo OS-9 
market since June last year, he' s accom-

plished much. 
" I had been programming the Color 

Computer for years - using RS-DOS," 
Alphonso said. "I owned OS-9 Level I, but 
never used it much. When Level II came 
out, I fell in love with the windows and 
really wanted to get into it. I discovered I 
could do a lot of things I just couldn 't 
accomplish with RS-DOS. 

"When I first started, I discovered a lot 
of things that were hard to do with plain 
vanilla OS-9. That's when it started," he 
said. "Since I was a programmer, I wrote 
tools for myself - things to make life 
eas ier." 

Alphonso built quite a collection, thought 
they were pretty good, and so decided to 
sell them. Alpha Software was born. 

"I had eagerly antic ipated OS-9 Level 
II. Since I bought it, I 've never gone back to 
RS-DOS- I haven ' t seen an "OK" prompt 
in months," he said. 

Alphonso said there were problems to 
overcome, but bit-by-bit, with help from 
friends like Kevin Darling, he became a 
star OS-9 programmer in hi s own right. 

"I have a good friend who helped me and 
even wrote one of the packages I sell to­
day." 

To get Alpha Software started, Alphonso 
looked through some of the best software 
he had written and grouped a number of the 
smaller programs together to form a handy 
package of OS-9 tools. Alphonso also be­
lieves in the future of telecommunications 
-to the extent that he has written a bulletin 
board program for OS-9 Level II. 

"A friend asked me to write it for him," 
Alphonso said . " He had been running an 
RS-DOS board and didn't really like it. He 
brought me some ideas for an OS-9 bulletin 
board and we put them all together. We use 
multiple processes, with one process call ­
ing another to set up a board that can be 
completely configured by any user. " 

"The reaction to Alpha Software's first 
appearance at RAINBOWfest Chicago was 

OS9: SOFTWARE <D P Johnson >my_system 

very good," Alphonso said. "A lot of people 
didn't know what to expect from our ad ." 

Alphonso's thoughts for newcomers to 
OS-9? "The road hasn't been too hard and 
long," he said. "It was slow at first - I 
needed more software. But after I wrote the 
software, and used OS-9, I found I could 
really fly. Our Tools can help everyone 
trying to bootstrap into OS-9." Alphonso 
said, "If you have the right tools, any job is 
easy." 

Alphonso tells beginners that the first 
step is to put together a working system. 
"You need to have drives I d 0 and I d 1 
configured to operate with a step rate of six 
milliseconds . You need to have your boot 
file right and you need to get a RAM disk 
set up, etc. 

Alphonso takes the most pride in Alpha 
Software's latest product, Presto- Partner. 
"Both programmers and users will find it 
useful ," he said. " Its calculator and notepad 
can help anyone stay organized. The pro­
gram runs itself in its own device w indow 
in the background. Various overlay win­
dows are used to display several utilities 
that pop up when you type spec ial key 
strokes. Presto-Partner is very much like 
Sidekick. 

"Most of Alpha Software's programs 
use a text interface. In fact, Alphonso' s 
only mouse-based interface is fo und in 
Multi-Menu, a program that lets you run 
non-Multi- Vue compatible software in a 
Multi-Vue environment. It also lets you 
create your programs so they will run in 
Multi- Vue, even if you don't know how to 
write them for Multi- Vue." 

For example, you can write a straight 
old-fashioned BASIC09 program and call it 
from Multi-Menu. Each Multi-Menu can 
run up to 10 OS-9 commands. Why 10? 

"You can have lOmenu items in up to 10 
menu entries ," Alphonso said. "It's sort of 
like owning an automatic visual shell. I 
didn 't want to make Multi-Menu too big 
however, because it would require too much 
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memory. 
What's the nex t step in the evolution of 

Multi-Mentt? ·'Multi Tnnls. which lets yo u 
create buttons and scroll bars," Alphonso 
sa id . "''ll probably add thi s capability to 
Multi-Menu. but I may release it as a sepa­
rate package you can integrate with Multi­
Menu. 

" If I make it a separate package, I'll 
include all the things needed to build a 
completely mouse-driven inte1face,'' he said, 
" including automatic dialog boxes and an 
automatic method to open and read or write 
to a file se lec ted from a I ist of fil es pre­
sented in a dialog box simi Jar to the Macin­
tosh standard file dialog." 

Alphonso believes there 's a speed prob­
lem with Multi-Vue. not ing that the time 
required to update the mouse pointer drags 
clown the system a bit. But he had n' t seen 
the new GShell+ module. whi ch was en­
hanced by the OS-9 Users Group. 

What else does Alpha Software se ll ? 
"Le,·el II T nnls is a group of programs 

that does a number of things I' ve always 
needed to clo." Alphonso sa id. " It gives yo u 
wild card commands to efficientl y move 
fil es around . There' s a set of tree di spl ay 
commands that give yo u a visual ass ist 
when yo u are trying to find a file. You can 
li st an entire directory and actuall y break 
out any fi le. " 

The OS-9 Lerel/1 BBS Release 3 .0 is 
Alphonso's most popular program. "We 
have more than I 00 people using it ,'' he 
sa id . Ou r users are spread throughout the 
country and Canada . We're busy now set­
ting up a support group fo rthe board. Mike 
Camera will take charge of the new service. 

Not all of hi s customers. are using it to 
run a pub li c bulletin board. A few are using 
it as a pri vate E-Mail system. Some even 
use it as a menu to run their own OS-9 
app li cat ions. 

"Most people rea ll y li ke it. '' Alphonso 
sa id. "Especia ll y the people who prefer 
OS-9. I' ve had a few people who don ' t 
know a lot about OS-9 a1icl have had trouble 
running it. Others sa id it forced them to run 
OS-9." 

Did he have to overcome any technica l 
problems while writing it? 

' 'We II . there was the carrier-detec t prob­
lem,'' he sa id. "The AC I APAK driver has thi s 
capability built in. but it doesn't always 
work quite right." 

Alphonso wrote a routine that ki ll s any 
process started by the parent if carri er de­
tect is lost. It also took him a while to so lve 
the baud-rate detection problem. The pro­
gram now se ts itse lf up fo r 1200-baud 
operation and wa its for a use r to press the 
ENTER key. Depending on what OS-9 re­
turns. it sw itches the speed up or down. 

Alphonso was able to te ll which direc-
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ti on to sw itch the speed to because one 
speed ret urns an arrow, the other returns a 
junk charac ter. He checks thi s character, 
then resets and goes. If nothing happens in 
four seconds. he resets and goes back to 
1200 baud. 

A pub I ic doma in version of Gala tic 
Cnnflict . a game first published in THE 

RAI NBOW in November, 1986, is now 
bundl ed with BBS Release 3 .0. It was trans­
lated to BASIC09 by John Sebella and Melvin 
Gaskins of Hobart , Indi ana. 

Hyper-Tech - Another Rising Star 
Ke ith Alphonso wasn' t the on ly yo ung 

man at RAINBOWfest, Chicago determined 
to capture a piece of the pie crea ted by OS -
9's increased popularity. 

We were also pleased to mee t and inter­
view Eri c Cri chl ow ( HYPERTE on DEL­
PHI) and hi s fri end Cheste r Simpson. Eri c, 
17 and Chester, 19, teamed up with Mike 
Haa land to form Hype r-Tech in June of 
1988. Together, the trio plans to introd uce 
several exc iting new OS-9 products in the 
near future. 

Cri chl ow's labo r of love is Shel/mate, a 
$25 program that em ul ates the popular 
hands-free fil e management techniques of 
the Macintosh and Amiga on an OS-9 stage. 
It' s used to copy, de lete, move and rename 
f il es. It can also li st f il es. print them or 
di splay pictures from them - even arc and 
de-arc them. 

"Shel/mate lets you perform essentially 
every operation you could ever want." 
Crichl ow sa id. " It 's especia ll y handy when 
you need to move a large number of fil es 
and want to do it with ve ry few keystrokes 
or mouse moves. When I' m through I hope 
Shel/mate will have everything Multi-Vue 
has built into it-and much more. Besides, 
it's my fi rst C program . .. ev,e rything I 
lea rn will go into constant updates of the 
program. 

So how did Hype r-Tech get started? 
"We felt the Color Computer 3 offe red 

an amazing amount of potenti al no one was 
exp loring unde r RS-DOS or OS-9,'' 
Cri chlow sa id. "We fe lt the on ly way to do 
anything to help the CoCo reach its poten­
tial was to write some programs ourse lves ." 

By thi s time, Cheste r was already profi­
cient with assembly language program­
ming under RS-DOS. Mike and Eri c were 
sta rting to learn C. Cheste1· was already 
working on graphics and animation pro­
grams under RS-DOS. 

Cheste r began to design a graphics and 
animat ion deve lopment sys tem. Mike 
started talking to di stri butors and lea rned 
there was a big demand for easy an imat ion 
programs. Chester's passion became a major 
projec t. 

Chester's OS-9 product is so young it 

doesn ' t even have a name. An RS-DOS 
version already on the market is ca ll ed 
Jnwgemaster. JmagemastN runs on a 128K 
system and ed its 64-by-64 pi xe l graph ics 
images that can be used to create grap hi cs 
images fo r autom ati on sequences. 

Eri c and Mike want to do many things . 
"Tandy and Microware gave us much power 
and opportunity in the OS-9 Leve l I I win­
dowing system. Hard ly anyone has clone 
anything with it ," Crichlow sa id. "We want 
to do things with Multi-Vue windows that 
most people think are imposs ible.'' 

For example? 
"Graphics! Menus ' A clipboard stan­

dard," Cri chl ow sa id. I' m also attempting 
to set up windows you can move and res ize. 
I fi gure it can do it the same way Multi- Vue 
does. If you c li ck on the menu ba r, but not 
on a se lec ti on. it will know yo u are ask ing 
to move the window ." 

How will he do it? 
'Til dei ni z the window and g ive yo u a 

box the same size as your original window . 
Then. afte r you move the box and res ize it. 
I' II read the parameters of the box aga in and 
open a window the s ize you want at the 
locati on yo u req ues t. In the meantime, I 
will have saved a buffer with all the data 
that was in your wi ndow ori ginall y. After I 
crea te the new window. I'll write it back 
out aga in. 

MVCanvas Promises Speed a nd Ease 
MVCam·as is another Hyper-Tech prod­

uct that lurks on the immediate horizon. In 
fact. it may be ava ilable by the time you 
read thi s column . 

" We plan fo r MVCanms to be j ust as 
fun cti onal as any RS-DOS pai nt program 
- bar none," Simpson sa id. " It will also be 
just as quick. You' ll be able to access a pop­
up menu that hold s all of the draw ing tools 
from the menu bar at the top of your sc reen. 
Thi s means yo u' ll have the entire sc reen 
free fo r your arti sti c masterpiece," he sa id . 
"MVCc/17\ 'C/S is an intelligent program.'' 

Mike grabs a piece of the sc reen and 
holds it in a buffer, then uses a Mulli-Vue 
ca ll to make the buffer hi s pointer. Thi s lets 
Multi- Vue hand le moving the image around 
the sc reen. 

MVCanms also supports large fonts. 
While Mike works on the program , Ches ter 
is creating the new fonts- rang ing from 8-
by-8 to 24-by-32 pixels using lmagemaker. 

It was the impress ive speed of MVCan­
,·as that prodded Chester to make the move 
to OS-9. To him , speed is eve rything. 
Simpson is presentl y working on a graph­
ics program that can transport im ages back 
and fort h between RS-DOS and OS-9 pro­
grams. He hopes to be ab le to save an image 
to the OS-9 clipboard. transfer it to an RS­
DOS disk and then load it into lmagemaker 



-or vice versa. 
The beta version of MVCanvas I re­

ceived May 5th had the font capabilities 
installed. You could also load and save 
clips and manipulate them. It also has an 
Undo feature command at the top of its edit 
menu. Just think , they told Mike it couldn't 
be done. 

Hyper-Tech had not yet announced the 
price of MVCanvas during RAlNBOWfest. 
The first people to hear about the new 
program will most likely be people who 
check into DELPHI or CIS. Hyper-Tech 
plans to post a demo there as soon as the 
program is ready for release . 

After they release Shell mate and MVCan­
vas, Eric , Chester and Mike hope to do a lot 
with integrated Multi- Vue windows and 
graphics packages. 

Disto4-in-1 Board with RGB Hard Disk 
Chris Rochon's wife, Johanne, gave birth 

to a beautiful baby daughter earlier this 
year. At RAINBOWfest the couple's 
company, CRC Computers, gave birth to 
another great OS-9 product. 

The new 4-in-1 card, designed by RAIN­
BOW 's Tony DiStefano is an answer to the 
Multi-Pak hater ' s dream. When you add 
this plug-in card to your Disto Super Con­
troller II, you can throw away your Multi­
Pak Interface. With this combination you 
have a floppy disk controller that does not 
halt the processor when it's reading to or 
writing from the disks; a real-time clock; a 
Centronics parallel port; an RS-232 p01t 
able to work with Tandy's AC I APAK drivers; 
and a hard disk interface able to communi­
cate with either an SASI or SCSI disk 
controller. You're in business! 

I kept my Multi-Pak because I use the 
512K RAM disk card, also designed by 
DiStefano and sold by CRC. This outboard 
RAM disk is indispensable to me when I 
am experimenting with a C program or 
running the fantastic mouse-/menu-based 
word processor, Window Writer, from Owl­
Ware. 

The new 4-in-1 from CRC is fantastic. It 
comes with cables designed to plug di­
rectly into your hard disk, as well as your 
parallel and serial devices. All its compo­
nents are rated at two megahertz, so you no 
longer need to slow down your CPU when 
you perform 1/0. Yet, the cables aren't all 
you receive with CRC's 4-in-1 card. You 
also receive OS-9 drivers for the real-time 
clock, parallel port, RS-232 port and the 
hard disk interface. And not only do the 
drivers come in the package, they are easy 
to install and work well. All you need to do 
to get up and running with this new card is 
to OS-9 a new OS9B OOT file, using the 
OS9Ge n utility. 

But, I expected the best. The drivers 

were written by Kevin Darling. Despite the 
enthusiasm, that ' s only half the good news. 
Next month, I'll tell you how we're using 
the new Disto/CRC 4-in-1 card with a new 
SCSI controller, and drivers from Roger 
Krupski at RGB Computer Systems. This 
combination was made in heaven- espe­
cially for people who want to be able to 
reserve a portion of their hard disk drive for 
RS-DOS use. But the best thing about this 
combination is that it lets you boot auto­
matically into OS-9 when you turn on the 
power. Again , we'll have more about this 
combination next month. 

Robert Moody's Maxie 
Maxie, Robert Moody's deluxe BASIC09 

icon editor described in the July column , is 
not included this month because of maga­
zine space limitations. However, because 
we want you to share our enthusiasm, the 
28listings that make up Maxie are included 
on this month's RAINBOW ON DISK. The 
executable I-code modules, as well as the 
source code are also available for down­
loading from the RAINBOW ON DISK section 
of the DELPHI Color Computer/OS-9 
Online Forums. 

Because Robert Moody wants to share 
his bag of tricks with the rest of the Color 
Computer Community, we will print the 
BASIC09 source code for Maxie over the 
next three issues so that you can study one 
short module at a time. After we've mas­
tered the pieces, we ' ll dig into the main 
program and see how Moody brings the 
total product together by excercising the 
smaller and shorter tools. It's amazing what 
people can do once you get them started. 

Maxie was born after Moody studied the 
listing of our MVShe/llast August. It ' s an 
amazing program. In it you'll find many 
secrets to fully exercising the Multi-Vue 
menus system, getting the most out of your 
CoCo's mouse, and performing magic using 
0S-9's GET/PU T buffers. 

TCP-IP for OS-9 
We ran into James Jones from Microw­

are at RAINBOWfest Chicago and he had 
good news for amateur radio operators. He 
had just received a public domain version 
of Phil Kam's TCP-IP implementation from 
Peter Dibble. It had been written inC using 
the OSK (OS-9 68K) compiler. Peter re­
ceived it from a German group, and prom­
ised to send me a copy. I' II try to get it in the 
OS-9 Users Group library . When I receive 
it, I'll try to put out a note on the packet 
radio network also. 

That ' s it for August. I hope you're en­
joying your summer and will join us again 
in September for more exciting OS-9 news. 
Until then .. . Keep On Hacking! 

NEVER BEFOREII 
INTRODUCING THE SUPER DISK 

Never before has there been a system like the 
SUPER DISK and it's companion manual. Here 
are it's main features: 

THE SNOOPER Examine ALL tracks and sec· 
tors of a disk, even those meant to be HIDDEN. 
Read, write, copy, auto-search for file starts (even 
multiple start addresses). Do quick hex to decimal 
conversions. Find SECRET data! Auto-analyze 
disks to discover unusual formats, and MORE! 

THE PROTECTOR Authors, protect your work! 
Use THE PROTECTOR to defeat PIRATES. The 
SECRET methods revealed allow you to create 
virtually unlimited protection schemes, including 
multiple level protection. Even protect BASIC 
programs! 

FORMAT PLUS Custom build your own secret 
disk format. (Use with THE PROTECTOR) 

COPY PLUS Will automatically analyze and copy 
virtually any disk. You'll need this to make copies 
of your disks made with THE PROTECTOR! 

THE MANUAL contains instructions to fully utilize 
THE SUPER DISK. Also included are facts about 
copy protection NEVER BEFORE published. 
Learn the untold truth about disk management. 
Authors, you've spent days, weeks , months 
developing commercial software. Don't Give It 
Awayl Protect it! 

THE COMPLETE SUPER DISK SYSTEM 
$49.00 

SPORTSware SUMMER SPECIALS 

WARGAME DESIGNER II $24.00 
WGD ICON DISK #1 14.00 
INVASION NORTH 14.00 
ATTACK ON MOSCOW 14.00 
ROBOT COMMAND 14.00 
DUNGEON WARRIOR 14.00 
GHOST HUNTERS 14.00 
ORC AMBUSH 14.00 
ZULU REVENGE 14.00 
DESERT RATS 14.00 
FORT APACHE 14.00 
TECH WARS 14.00 
ROTC 14.00 
ISLAND DOMINATION 14.00 
MAIL MASTER 10.00 
GRIDIRON STRATEGY 19.00 
WEEKLY WINNER 2.0 15.00 
NEW CATALOG ON DISK 3.00 
BLACK GRID 19.00 
COC03 WHEEL Revised 4/89 19.00 
COC03 HINT 19.00 
BIG SCREEN 12.00 
FUN PACK Flipped Disk, Pegs, Flags 18.00 
CC3 CRAM 12.00 
CC3 FLAGS 19.00 
MASTER DIR 19.00 
PENINSULAR WAR 19.99 
THE RUSSIAN CAMPAIGN 19.00 
REBELS NORTH 19.00 
QUATRA BRAS 19.00 

VISA & MASTERCARD accepted 
FREE SHIPPING 

SPORTSware 
1251 S. Reynolds Road, Suite 414 
Toledo, Oh1o 43615 
{419) 389-1515 

August 1989 THE RAINBOW 125 



Racksellers 

These Fine Stores Carry THE RAINBOW 
The retail stores listed below carry THE RAINBOW on a regular basis and may have other 

products of interest to Tandy Color Computer users. We suggest you patronize those in your 
area. 

AlABAMA FLORIDA KENTUCKY 
Birmingham Jefferson News Co. Boca Raton Great American Book Co. Hazard Daniel Boone Gulf Mart 

Little Professor Book Center Clearwater The Avid Reader Henderson Matt's News & Gifts 
Brewton McDowell Electronics Dania Dania News & Books Hopkinsville Hobby Shop 
Florence Anderson News Co. Davie Software Plus More Louisville Hawley-Cooke Booksellers (2 Locations) 
Greenville M & B Electronics Ft. Lauderdale Bob's News & Book-Stare Newport Simon's Castle News 
Madison Madison Books Clarks Out of Town News LOUISIANA 
Montgomery Trade 'N' Books Gainesville Paper Chase Baton Rouge City News Stand 
Tuscaloosa Turtle's Records & Tapes Jacksonville Book Co. Lockport N Doctor/Radio Shack 

AlASKA 
Merritt Island The Open Door New Orleans Sidney's News Stand Uptown 
North Miami 

Foirbcnks Arrow Appliance/Radio Shack Beach Almor Bookstore Monroe The Book Rack 
Baker & Baker Booksellers Panama City Boyd-Ebert Corp. MAINE 

ARIZONA Pensacola Anderson News Ca. Bangor Magazines, Inc. 
Cottonwood A & W Graphics Co. Pinellas Park Wolfs Newsstand Brockton Voyager Bookstore 
Flagstaff McGaugh's Newsstand South Caribou Radio Shack 
Lake Havasu Pasadena Poling Place Bookstore Oxford Books-N-Things 

City Book Nook Starke Record Junction. Inc. Sanford Radio Shack 
Phoenix Houle Books Radio Shack Dealer 

MARYlAND Little Professor Book Center Sunrise Sunny's at Sunset 
Software, Etc. (2 Locations) Tal lahassee Anderson News Co. College Pork University Bookstore 

TRI-TEK Computers DuBey's News Center MASSACHUSETTS 
Sierra Vista Livingston's Books. Inc Titusville Computroc Boston Eastern Newsstand 
Tempe ASU Bookstore GEORGIA Cambridge Out Of Town News 

Arizona Small Computer Atlanta Borde(s Ipswich Ipswich News 
Books. Etc. Bremen Bremen Electronics/Radio Shack Littleton Computer Plus 
Computer Library Forest Pork Ellers News Center Lynn North Shore News Co. 

Tucson Anderson News Co. Jesup Radio Shack Swansea Newsbreok. Inc. 
Software. Etc. Thomasvi lle Smokehouse Newsstand MICHIGAN 

ARKANSAS Toccoa Martin Music Radio Shack Al len Park Book Nook. Inc. 
Eldorado Howard's Newstand IDAHO Birmingham Border's Book Shop 
Fayetteville Vaughn Electronics/Radio Shack Boise Book Shelf. Inc. Durand Robbins Electronics 
Ft. Smith Hot Off the Press Newsstand Moscow Johnson News Agency E. Detroit Merit Book Center 
Litt le Rock Anderson News Co. Hillsdale Electronics Express/Radio Shack 

CALIFORNIA IlliNOIS Holland Fris News Company 

Berkeley lyon Enterprises Belleville Software or Systems Kalamazoo The Book Raft 
Centralia Books & Co .. Inc. lowell Lowell Electronics Buena Park Software. Etc. Champaign Bookmark Muskegon The Eight Bit Corner 

Canoga Park Software. Etc. Chicago B. Dalton Booksellers Niles Michiana News Service Ci trus Heights Software Plus Decatur Book Emporium Perry Perry Computers 
Hollywood Levity Distributors K-Mart Plaza Riverview Riverview Book Store 

Stef-Jen. Inc. Northgate Mall Roseville New Horizons Book Shop Universal News Agency East Moline Book Emporium 
La Jolla Butler & Mayes Booksellers Evanston Norris Center Bookstore MINNESOTA 
Los Angeles Center Fold Newsstand Kewanee Book Emporium Burnsvi lle Shinder's Burnsvi lle 

Circus of Books (2 Locations) Lisle Book Nook Crystal Shinder's Cr ;stal Gallery 
Software. Etc. Lombard Empire Periodicals Edina Shinder's leisure lane 

Manhattan Newton Bill's N Radio Shack Minneapolis Shinder's (2 Locations) 
Beach Software. Etc. Paris Book Emporium Minnetonka Shinder's Ridge Square 
Marysville Bookland Peoria Book Emporium Roseville Shinder's Roseville 
Napa Bookends Bookstore Sheridan VIl lage St. Paul Shinder's Annex 
Northridge Software. Etc. Westlake Shopping Center Shinder's Maplewood 
Oakland DeLauer's News Agency Illinois News Service Shinder's St. Pauls 
Rancho Springfield Book Emporium MISSOURI 

Murieta Software Plus Sangamon Center North Farmington Ray's N & Radio Shack 
Redondo Town & Country Shopping Ctr. Flat River Ray's N & Radio Shack 
Beach Software. Etc. Sunnyland Book Emporium Florissant Book Brokers Unlimited 
Sacramento Deibert's Readeramo West Frankfort Paper Place Jefferson City Cowley Distributing 

Tower Magazine Wheeling North Shore Distributors Ki rksvi lle T&R Electronics 
San Francisco Booksmith St. Louis Book Emporium 

Book works INDIANA 
NEBRASKA Castro Kiosk Angola D & D Electronics 
Lincoln Nebraska Bookstore Santa Monica Midnight Special Bookstore Radio Shack 
Omaha Nelson News Software. Etc. Berne White Cottage Electronics 

San Jose Computer Li teracy Bookshops Bloomington Book Corner NEVADA 
Santa Rosa Sawyer's News. Inc. Crawfordsville Koch's Books Carson City Bookcellor 
Stockton Harding Way News Dyer Miles Books Las Vegas Hurley Electronics 

Paperbacks Unlimited Franklin Gallery Book Shop Steve's Books & Magazines 
Sunnyvale Computer Literacy Ft. Wayne Michrona News Service 

NEW HAMPSHIRE Torrance El Camino College Bookstore Garrett Finn News Agency, Inc. 
Indianapolis Boakland. Inc. Manchester Bookwrights 

COLORADO Borders Bookshop West lebanon Verhom News Corp. 
Aurora Aurora Newsstand Indiana News NEW JERSEY Colorado 

Springs Hathaway's Southside News Atlantic City Atlant:c City News Agency 
Denver News Gallery lebanon Gallery Book Shop Cedar Knolls Village Computer & Software 

Martinsville Radio Shack Glenwood Nappanee Richards K-40 Electronics NEW MEXICO 
Springs The Book Train Richmond Voyles News Agency. Inc. Albuquerque Page One Newsstand 

Grand Santa Fe Downtown Subscription 
Junction Readmore Book & Magazine IOWA 

Longmont City Newsstand Davenport Interstate Book Store 
NEW YORK 

DELAWARE Des Moines Thackery's Books. Inc. 
Amherst Villac e Green-Buffalo Books 

Newark Newark Newsstand Fairfield Kremers Books & Glfl s 
Brockport Lift Bridge Book Shop. Inc. 

DISTRICT OF COLUMBIA KANSAS Brooklyn Cromland. Inc. 
Washington. Hutchinson Crossroads. Inc. Elmira Heights Southern Tier News Co .. Inc. 

DC Chronicles Topeka Palmer News. Inc. Fredonia On Line: Computer Access Center 
NewsRoom Wellington Dandy's/Radio Shack Dealer Hudson Falls GAWest&Co. 
World News. Inc. Wichita Lloyd's Radio Huntington Oscar's Bookshop 
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NEW YORK (cont'd) 
Johnson City 
New York 

Rochester 

Unicorn Electronics 
Barnes & Noble-Sales Annex 
Coliseum Books 
Eastern Newsstand 

Grand Central Station. Track 37 
200 Park Ave .. (Pan Am #1) 
55 Water Street 
World Trade Center #2 

First Stop News 
Idle Hours Bookstore 
International Smoke Shop 
Jonil Smoke 
Penn Bock 
State News 
Walden Bocks 
World Wide Media Services 
Microcom Software 
Village Green 
World Wide News 

NORTH CAROLINA 
Cary News Center in Cary Village 
Chapel Hill University News & Sundry 
Charlotte Newsstand lnt'l 
Hickory C' Bocks & Comics 
Jacksonvil le Michele's. Inc . 
Kernersville K & S Newsstand 
Lexington Martin's News Stand 
Marion Boomers Rhythm Center 
Winston-Salem K & S Newsstand (3 Locations) 

OHIO 
Akron 
Canton 
Chardon 
Cinc innati 
Cleveland 
Columbiana 
Columbus 

Dayton 

Dublin 
Fairborn 

Findley 
Lakewooc 
Lima 
Miamisburg 
Parma 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Taklequah 
Tulso 

OREGON 
Eugene 
Portland 

Salem 

PENNSYLVANIA 
Allentown 
Altoona 
Bryn Mawr 
Feasterville 
King of Prussia 
Malvern 
Reading 
Temple 
West Chester 
York 

RHODE ISLAND 
Newport 

SOUTH CAROLINA 

Rainbow News Ltd. 

Churchill News & Tobacco 
Little Professor Book Center 
Thrasher Radio & TV 
Cinsoft 
Erieview News 
Fidelity Sound & Electronics 
B5 Software 
Micro Center 
The Newsstand 
Bocks & Co. 
Wilke News 
Wright News & Bocks 
Bock Barn 
News-Readers 
Sandbox Micro Systems 
Wilke's University Shoppe 
Open Bock 
Lakewood International News 
Edu-Caterers 
Wilke News 
Bookmark Newscenter 
Book Nook. Inc. 
Fine Print Bocks 
Plaza Bock & Smoke Shop 

Thomas Sales. Inc. dba Radio Shack 
Steve's Bock Store 

Libra Bocks - Bock Mark 
Fifth Avenue News 
Rich Cigar Store. Inc. 
Sixth & Washington News 
Capitol News Center 
Checkmate Book 

Owl Services 
Newborn Enterprises 
Bryn Mawr News 
Global Bocks 
Gene's Books 
Personal Software 
Smith's News & Card Center 
Software Corner 
Chester County Bock Co. 
The Computer Center of York 
Tollgate Bookstore 

Bellevue News 

Charleston Hts. Software Haus. Inc. 
Clemson Clemson Newsstand 
Florence Ray· s # 1 
Greenvil le Palmetto News Co. 
Spartanburg Software City 

TENNESSEE 
Brentwooc 
Chattanooga 

Knoxville 

Memphis 
Nashville 

Smyrna 

Bookworld #5 
Anderson News Co. 
Guild Books & Periodicals 
Anderson News Co. 
Davis-Kidd Bookseller 
Computer Center 
Davis-Kidd Booksellers 
Mosko's Place 
R.M. Mills Bookstore 
Delker Electronics 

TEXAS BRITISH COLUMBIA (cont'd) 
Big Spring Poncho's News Chilliwack Charles Parker 
Desoto Maxwell Books Coquitlam Cody Books LTD 
Elgin The Homing Pigeon Coortenay Rick's Music & Stereo 
Ft. Worth Trinity News Dawson Creek Bell Radio & TV 
Hartington Book Mark Golden Toks Home Furnishings 

UTAH Langley Langley Radio Shack 

Provo Valley Book Center Ne lson Olive(s Books 
New West-

VIRGINIA minster Ciady Bocks LTD 
Danvi lle K & S Newsstand Parksville Parksville TV 
Hampton Benders Penticton D.J.'s 
Lynchburg Self Serve Software Four Corner Grocery 
Norfolk 1-0 Computers Sidney Sidney Electronics 

Turn The Page Smithers Wall's Home Furniture 
Richmond Volume I Bookstore Squamish Kotyk Electronics 

WASHINGTON Vancouver Active Components 

Port Angeles Port Book & News Friendlyware Computers 
Granville Book Co. 

Seattle Bulldog News Siliconnections Books LTD 
WEST VIRGINIA 100Mile 
Huntington Nick's News House Tip Top Radio & TV 
Madison Communications. LTD MANITOBA 
Parkersburg Valley News Service Altona L.A. Wiebr Ltd. 
South Lundar Goranson Elec. 

Charleston Spring Hill News Morden Central Sound 
WISCONSIN The Pas Jodi's Sight & Sound 
Appleton Badger Periodicals Selkirk G.L. Enns Else. 
Cudahy Cudahy News & Hobby Steinback Frey Ent/Radio Shack 
Kenosha R.K. News, Inc. Virden Archer Enterprises 
Madison PicA Book NEW BRUNSWICK 

University Bookstore Moncton Jeffries Enterp rises Milwaukee Juneau Village Reader Sussex Dewitt Elec. 
Waukesha Holt Variety 

ARGENTINA NEWFOUNDLAND 
Botwooc Seaport Elec. 

Cordoba Information Telecommunications Carbon ear Slade Realties 
AUSTRALIA Labrador City N.P. Investments (Mall Drugs) 

Blaxland Blaxland Computers NOVA SCOTIA 
Kingsford Paris Radio Electronics Halifax Atlantic News 

CANADA: ONTARIO ALBERTA Angus Micro Computer Services 
Banff Banff Radio Shack 
Bonnyville Paul Terc ier Aurora Compu Vision 

Concord Ingram Software 
Brooks Double "D" A.S.C. Radio Shack Exceter J. Macleane & Sons 
Calgary Billy's News Hanover Modern Appliance Centre 
Claresholm Radio Shack Associated Stores Huntsville Huntsville Elec. 
Drayton Valley Langard Electronics Kenora Donny "B" 
Edmonton CMDMic ro Kingston T.M. Computers Fairview D.N.R. Furniture & TV 
Fox Creek Fox City Color & Sound Listowel Modern Appliance Centre 

South River Max TV AS. C. Radio Shack Dennis TV 
Ft. Saskatche- Toronto Gordon and Gotch 
wan Ft. Mall Radio Shack. ASC 
Grande QUEBEC 

Cache The Stereo Hut LaSalle Messageries de Presse Benjamin Enr. 
Grande Pont. Rouge Boutique Bruno Laroche 

Centre The Book Nook SASKATCHEWAN Hinton Jim Cooper 
Assiniboia Telstar News lnnisfail L& S Stereo Estevan Kotyk Electronics Leduc Radio Shack Associa ted Stores 

Le thbridge Datatron Moose Jaw D&S Computer Place 
Nipiwan Cornerstone Sound Lloyd minster Lloyd Radio Shack 
Regina Regina CoCo Club Okotoks Okotoks Radio Shack 

Peace River Radio Shack Associated Stores Software Supermarket 

T avener Software Saskatoon Everybody's Software Library 

St. Paul Walte(s Electronics Shell brooke Gee. Laberge Radio Shack 

Ste ttler Stettler Radio Shack Tisdale Paul's Service 

Stra t11more Wheatland Electronics Unity Grant's House of Sound 

Taber Pynewooc Sight & Sound YUKON 
West lock Westlock Stereo Whitehorse H & 0 Holdings 
Wetaskiwin Radio Shack 

BRITISH COLUMBIA JAPAN 
Burnaby Compulit Tokyo America Ado. Inc. 
Burns Lake VT. Video Works 

PUERTO RICO Campbell 
River TRS Electronics East Isla Verde The Color Computer Store 

Also available at all B. Dalton Booksellers, and 
selected Coles and W. H. Smith in Canada, 
Waldenbooks, Pickwick Books, Encore Books, 
Barnes & Noble, Little Professors, Tower Book & 
Records, Krach's & Brentano's, and Community 
Newscenters. 
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Advertisers Index 

We encourage you to patronize our advertisers - all of whom support the Tandy Color 
Computer. We will appreciate your mentioning THE RAINBOW when you contact these firms. 

Alpha Products . ............... 21 
Alpha Software Technologies ... 95 
Burke & Burke ...... .. ... .. .... 35 
CRC/ Disto .................... .41 
Cer-Comp Ltd .................. 53 
Colorware . ....... . .. . ......... 19 
Computer Island .... . . .... .... 101 
Computer Plus .... ... . ..... ..... 3 
D.P. Johnson ..... .. ...... . .. . 123 
Danosoft ... .. . . . .............. 45 
Dayton Associates of 

W. R. Hall , Inc .............. 97 
Dr. Preble's Programs ..... ... . 111 
Frank Hogg Laboratories ....... 81 
Game Point Software ..... .43, 109 
Gimmesoft ................... .47 
Granite Computer Systems ..... 16 
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HawkSoft, Inc . . . .. .. . . . ...... . 119 
Howard Medical .......... 130, IBC 
JR & JR Softstuff ............. 119 
JWT Enterprises ... .. . ..... .. .. 77 
Ken-Ton Electronics ... .. ... . . 101 
Metric Industries ..... ........ . . 37 
MichTron ............ ... ..... . BC 
Microcom Software .... 7, 9, 11, 13, 

15, 17 
Microtech Consultants 

Inc ... .......... . .. ........ 59 
Oblique Triad ..... ...... .. .. .. . 73 
Orion Technologies ...... . ... . . 65 
Owl-Ware ....... .... . ... 69, 70, 71 
Perry Computers . ... ........... 23 
Questron .... . .. ..... ... . .. . ... 73 
RAINBOWfest ... .... . ... .. . 82, 83 

fE Call : 
Belinda Kirby 
Advertising Representative 
(502) 228-4497 

o Call: 
Kim Vincent 
Advertising Representative 
(502) 228-4492 

The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box 385 
Prospect, KY 40059 

FAX (502) 228-5121 

Rainbow Gift Subscription .. . ... 89 
Rainbow on Tape & Disk .. , ... IFC 
Ru laford Research ..... . ... . ... . 8 
SO Enterprises .. ...... ..... . ... 25 
Second City Software ......... 129 
Simply Better Software ......... 55 
Spectrosystems ................ 57 
SPORTSware .. . .... . . ........ 125 
Sugar Software ................ 51 
Sundog Systems .............. 121 
T & D Software . . . . . . .. . 29 , 63, 115 
Tandy/Radio Shack ... . . ....... 33 
Tepco ................ . . ....... 79 
Tothian Software ... ......... .. . 34 
True Data Products .... . ...... . 49 
Vidicom Corporation ... . .. ... . . 77 
Zebra Systems ... ......... .. ... 31 



"What if. .. 
all CoCo music software programs were this good?" 

UltiMusE Ill (the Ultimate Music Editor, CoCo Ill) is a MIDI 'Notation 
Sequencer'. It lets you write and edit sheet music on a 640x192 
graphics screen using the mouse, play it on ANY MIDI-equipped 
synthesizer(s), and print out the score .. . Written by an experienced 
computer professional who is also a serious amateur musician and 
composer. With UltiMuse Ill, there is no more 'faking' to play what you 
want to hear! Perfect for the trained musician, UltiMusE Ill's natural 
notation also helps a beginner to copy a favorite piece of sheet music 
just as it looks. Why should your music sound like a machine? UltiMusE 
Ill has a wide pitch range, from 4 octaves below Middle C to over 3 
above. Each staff has a 4-octave range centered on one of four clefs ­
Treble, Guitar, Bass, and Double Bass. Staff placement, clefs, and part 
and MIDI channel assignments can ALL be edited... Professional 
software should use a professional Operating System. UltiMusE Ill 
uses the advanced features of OS-9 Level II and does not interfere with 
its windowing and multi-tasking in any way. 

SYSTEM REQUIREMENTS 
CoCo Ill with at least 256K memory & OS-9 Level II 

Mouse or Joystick. Hi-Res Joystick Adapter recommended 
Synthesizer(s) with MIDI-In jack, plus serial cable 

Tandy Dot Matrix Printer and a MIDI Interface Pak & Multi-Pak 
Interface are optional 

UltiMusE Ill $54.95 
CASIO MT-240 MIDI KEYBOARD ..... .. ... ... .... . . .......... $149.95 
A/C POWER ADAPTER .. . ...... .. . .. ............. . .... . .. . . $14.95 
SERIAL TO MIDI CABLE ............ . .. . . .. ... . ........... . . $19.95 

NEW PRODUCTS FROM SCS 

WORD SEARCH: $22.95 
Word Search Generator Utility will 
create simple to complex Word 
Search puzzles. The whole family 
will enjoy generating their own 
puzzle. Word Search Generator 
Utility is ideal for newsletters or 
monthly flyers. Full printer and 
disk supported. 64k Disk 

MORSE ON: $19.95 
A complete Morse Code Totorial 
program for all CoCo's. 64k DISK 

SPACE RAIDERS: $16.95 
Fast action arcade game that will 
test your skill and reflexes! Pro­
gram allows you to save or load in 
your high scores and is CoCo 1, 2 
& 3 Compatible. 32k Disk 

STARPIC UTIUTY: $19.95 
STARPIC PICTURE UTILITY will 
print PMODE pictures on your 
Star NX-1000 printer. STARPIC 
works within a Point 'N Click pull 
down menu environment. Loads 
in ANY / MAX extension picture 
file. Select different PMODE 
screens and even 'INVERT' your 
picture! 64k Disk 

DMP-PIC UTIUTY: $19.95 
Same full features as STARPIC, 
but supports the Tandy DMP 
printers. 64k DISK 

GEM-PIC UTIUTY: $19.95 
Same full features as STARPIC, 
but supports the Gemini-1 0, 10X 
& SG-1 0 Printers. 64k DISK 

STAR*MAX: $24.95 
Finally, an easy to use, full fea­
tured Color Print Utility for the Star 
NX-1 000 Rainbow Printer. Print 

~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1 CoCo Max 3 or Col orM ax pictures 

Start OS-9 (Book & Disk) $32.95 
Basic Screen Editor $19.95 
Check-{)9MV $25.95 

$19.95 SUMMER SPECIAL 
- BUY ONE, GET ONE FREE! -

CoCo Calender Deluxe Multi-Pak Crack 

in living color and bring your 
CoCo 3 screen to the printed 
page. 128k Disk 

A-DOS3 $34.95 Schematic Drafting 

Ram Disk Lightning $16.95 Processor 

BackUp Lightning $16.95 
Tape to Disk Utility 
Printer Font Generator 

Printer Lightning $16.95 ColorMax3 Font Editor 

OS-9 Solution 
BlackJack Royale 
Fast Dupe II 
TelePatch 
Pyramix 

CGP*MAX: $19.95 
Same basic program as StarMax, 
but, CGP-MAX is for your Tandy 
CGP-220 color printer. 128k Disk 

THE NEWSPAPER PLUS $48.95 
DeskTop Publishing for the CoCo 3? With the ALL NEW NEWSPAPER PLUS, 
you can create complete and sophisticated Banners, Headlines along with 
Text Columns and Graphics. NEWSPAPER PLUS allows for importing differ­
entpictures, fonts and fill patterns from disk for that pro-look. Comes complete 
with 22 fonts, 50 NewsArt pictures and fill patterns. 128k Disk 
THE NEWSPAPER GRAPHICS DISK I $19.95 
NewsArtA thru Z: 26 NEWSPAPER PLUS ClipArt Disks $9.95 ea./ $100 set 

MASTER CARD- VISA 
C.O.D. - MONEY ORDERS 

ADD $2.50 SHIPPING 
($4.50 FOREIGN) AND 
AN ADDITIONAL $2.50 
FOR C.O.D. ORDERS 

Allow 1 to 3 weeks delivery 

P.O. BOX 72956 
ROSELLE, IL 

60172 

ORDER 
312-653-5610 

BBS 
312-307-1519 



20,000,000 Bytes or the equivalent to 
125 R.S. 501's on line are packed into 
this hard drive, pre installed and ready 
to run . This complete, easy to use 
package includes a Seagate· 20 Meg 
Hard Drive, a DTC 5150 Controller and 
interface: heavy duty case & power 
supply, and a 1 year warranty. This 20 
meg Hard Drive will also work with 
Tandy and IBM clones. Basic driver, 
$29.95, lets you access this hard drive 
without need for OS-9. New Case with 
FAN. 

20Meg 

HD-2 30 Meg 

HD-3 40 Meg 

30 Day Money Back Guarantee 

Howard Medical's 30-day guarantee 
is meant to eliminate the uncertainty 
of dealing with a company through 
the mail. Once you receive our 
hardware, try it out ; test it for 
compatability. If you 're not happy 
with it for any reason , return it in 30 
days and we'll give your your money 
back (less shipping. ) Shipping 
charges are for 48 states. APO, 
Canada and Puerto Rico orders are 
higher. 

BF111===== 
Howard Medical Computers 

1690 N. Elston 
Chicago, Illinois 60622 

Order Status and Inquiries 
312-278-1440 

Show Room Hours 
8:00- 5:00 M-F 
10:00- 3:00 Sat. 



DISTO DC-7 
• Mini Disk Controller for CoCo 1, 2, 3 
• Includes RS 1.1. Modifyed to access DS 

Drives $75 (2 ship) 

RS 1.1 DOS 
• ROM Chip for Disk Controller 
• Works for CoCo 2 or 3 

MICRO WORKS DIGITIZER 
• DS-698 Color 1.5 Second/Picture $150 
• DS-69 B& W 2 Second/Picture $100 

YCABLE 
WORDPAK-RS 

MEMORY 
• 512K Bare Board 
• Populated 512K & Software 

for CoCo 2 

Howard Medical Computers 
1690 N. Elston 

Chicago, Illinois 60622 

Order Status and Inquiries 
312-278-1440 

Master Card • Visa • 
American Express 

C.O.D. • School P.O.'s 




