


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 
airmail.* 

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: 0 THE RAINBOW and RAINBOW ON TAPE 

Name __________________ _ 

Address 

City ______ State ___ ZIP ___ _ 

D THE RAINBOW and RAINBOW ON DISK 

0 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: Wh ile group purchases of RAINBOW ON TAPE and RAINBOW ON DISK 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 libra ry 
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 . 

. ········· ··················· ··· ··························································································· · . .. . 



DMP-132 $199* 

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 1000TX 1 Drive640K 
Tandy 3000 NL 1 Drive 512K 
Tandy4000 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 Wheei269.oo• 
Tandy LP-1000 Laser Printer 1S99.00 
Star Micronics 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 1124192 CPS 399.00 
Okidata 320 300 CPS 369.00 
Okidata 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 Peripheral 2400 Saud 
Practical Peripheral1200 Saud 

52.00 
S5.00 

229.00 
149.00 

COLOR COMPUTER MISC. 
Radio Shack Drive Controller 99.00 
Extended Basic Rom Kit (2S pin) 14.95 
64K Ram Upgrade Kit (2 or S 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 S515 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 Simul. 
Flight 16 Flight Simul. 

TAPE DISK 
25.95 

34.95 34.95 
34.9534.95 
34.9534.95 

COCO Uti ill by Mark Data 39.95 
COCO Max Ill by Colorware 79.95 
Max 10 by Colorware 79.95 
Auto Term by PXE Computing 29.95 39.95 
TW-80 by Spectrum (CoCo3) 39.95 
TeieWriter 64 49.95 59.95 
TeieWriter 128 79.95 
Elite Word SO 79.95 
Elite Calc 3.0 69.95 
CoCo 3 512K Super Ram Disk 19.95 
Home Publisher by Tandy (CoCo3) 35.95 
Sub Battle Sim. 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 Levell! by Tandy 71 .95 
OS-9 Development System S9.95 
Multi-View by Tandy 44.95 
VIP Writer (disk only) 69.95 
VIP Integrated Library (disk) 149.95 

Prices are subject to change without notice. 
Please call for shipping charges. Prices in our re­
tail store may be higher. Send for complete 
catalog 
*sale prices 

CALL TOLL FREE 
1-BOG-343·8124 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

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

P.O. Box 1094 
480 King Street 
Littleton, MA 01460 

us 
SINCE 1973 

IN MASSACHUSETTS CALL (5081 486-3193 



Features 

16 
Auto Repeat ~ 
William R. Medlock 
Repeating characters at 
the push of a button 

26 
The Heat is On! 
The RAINBOW Staff 
A midyear buyers guide 
to the latest new games 
and game hardware 
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29 
l Habla Espana/? ~ 
J.A. Ottum 
Make your CoCo multilingual 

34 
Shopping Spree ~ 
Curt Coty 
Dodging moving 
merchandise 
and collecting coupons 

66 

34 

42 
The Tho lean Web~ 
Thomas J. George 
Encounter a web-like 
maze of alien energy 

50 G,~ 
EduSpe/1, Part II ~~ 
Samuel D. Johnson 
Second in a series 
developing a talking 
spelling tutor 

~~/ti-Res~ 
Ron C. Stanwood 
Transfer PM ODE 3 and 4 
graphics to the 
HSCREEN display 

72 
The Economy 
Printer Buffer, 
Part II of II 
Harleen Francisco 
Construction and 
troubleshooting 
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80 
Getting~ 
More Graphic 
William P. Nee 
Part XIII : Machine language 
made BASIC 

101 
The Schematic ~ 
Scoundrel, 
Revisited 
Ron Grant 
A "mini-CAD" program 
becomes more user friendly 

126 
SysCa/1 Sounds + 
Darrel Behrmann 
A simpler way to call the 
S.S. Tone system call 

128 
A CLS Command + 
for OS-9 
Mark E. Sunderlin 
Clear text to one 
background color 

131 
Anniversary Special: 
One-Liners for the 
Color Computer 
The RAINBOW Staff 
Our birthday present -
to you 

147 
The Eighth Year of 
RAINBOW 
Leslie A. Foster 
An index to the articles, 
programs, reviews and 
authors of the past year 



I Novices N ich~ 
103 
Bowling 
Thomas Wong 

104 
Story Writer 
John Friedrich 

105 
Tax and Tip 
Ellen Aftamonow 

106 
Up-Down LIST 
Grahame Pollock 

106 
On the Run 
Patrick Benny 

108 
Doggone 
Lyn Arko 

108 
Slope and Funnel 
Tio Babich 

I Rainbo .. vtech 

130 
Barden's Buffer ~ 
William Barden, Jr. 
Bouncing ball design 

138 
KISSable OS-9 ~ 
Dale Puckett 
Adding fireworks to Find 

"Accessible Applications" 
will return next month. 

I Departments I 
Advertisers Index __ 160 
Back Issue Info 131 
CoCo Gallery 33 
Letters to Rainbow __ 6 
One-Liner Info 74 
Racksellers 158 
Rainbow Info ____ 14 
Received & Certified _122 
Submitting Material __ 140 
Subscription Info __ 144 

I Columns 
96 
BASICally Speaking 
Larry Boeldt 
BASIC problems solved here 

78 
CoCo Consultations 
Marty Goodman 
Just what the doctor ordered 

87 
Delphi Bureau 
Don Hutchison 
A shareware terminal 
program and Greg Law's 
database report 

~ 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 RAI N· 
BOW ON DISK. Those with only the 
disk symbo l are not avai labl e on 
RAINBOW ON TAPE. For details, 
Check the RAINBOW ON TAPE and 
RAINBOW ON DISK ad on the inside 
front cover. 

I Product Re'Jie,.vs 

124 
Doctor ASCII 
Richard Esposito 
The question fixer 

12 
Print #-2, 
Lawrence C. Falk 
Editor's notes 

98 
Turn of the Screw 
Tony DiStefano 
Everyday conversation 

91 ~~ 
Wishing Well -v 
Fred Scerbo 
Getting a piece of the pie 

"BASIC Training" and 
"Education Notes" will return 
next month. 

DIR-MGR+/Mike Forest __________ 121 

Fast Formatter/80S Software 119 
Hard Drive Zap/KB Enterprises 116 
Mutant Miners/JR & JR Softstuff 115 
Nine-Digit Calculator/80S Software 119 
Notes/ Robert Pori 120 
Newspaper Plus/Second City Software 112 
Omni Utility/ GSW Software 116 
Ultra-Merge/ Tothian Software 121 
VIP Calc Ill/SO Enterprises 116 
The Wheeler/ Oavisson 117 

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, RAINBOWfest and THE RAINBOW and 
RAINBOWfest 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. 
• Entire 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 other 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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BACK TALK 

Editor: 
Some time ago I wrote to you regarding 

the problem that seems to exist in the 
CoCo world- in Europe, North America, 
and here in Australia. Your editorial in the 
April issue ("Print #-2," Page I 0) seems to 
underline rather than allay this. 

INTERT AN Australia continues to carry 
the CoCo, but rumors of them getting out 
of the computer business are rife, and till 
now no confirmation or denial has been 
forthcoming. 

I told you about my own experience in 
Europe and the United Kingdom, where 
Tandy Europe decided not to carry the 
CoCo. Canada is now next in line. What­
ever strength the exchange rates argument 
may carry to support INTERTAN Can­
ada's decision, I still think the average 
Canadian would prefer to buy locally where 
he has his local Tandyman available for 
support. 

Any CoCo software or peripherals ad­
vertised in RAINBOW are readily available 
here in Australia. The real prices are con­
siderably higher than I would pay if I or­
dered from a U.S. dealer, but I and many 
others prefer to buy here simply because of 
guarantee and support considerations. 

The assurance that INTERT AN here or 
there will "continue to support the CoCo" 
just isn't good enough. I have invested in 
software and peripherals and want assur­
ance that when my CoCo 3 has had its day, 
a replacement will be available. In fact, I 
think that in Europe, the United Kingdom, 
Canada and the United States, there are not 
and never have been enough CoCos to 
provide a wide enough market and repeat 
market basis. 

Witness your own magazine - the 
extra pages promised the middle of last 
year have never eventuated. If Tandy re­
ally wants to sell CoCos or any other 
Tandy computers, I suggest it abandon 
their policy of selling only through their 
own or specifically franchised outlets, and 
get its computers on display and in compe­
tition with the Commodores and Ataris in 
the department and electronics stores where 
the average computer buyer shops. 

In addition, a little public relations via 
the media would do no harm. Each of the 
two most-read morning newspapers here 
in Sydney has a large computer section 
once a week, and anything new in the way 
of software or peripherals for Commo­
dore, Atari and IBM gets an objective 
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editorial review. Pre-Christmas, by popu­
lar request, one newspaper devoted a lot of 
space to a rundown on what was available 
for the prospective down-market home 
computer buyer. The journalist later re­
peated what he said on a national prime­
time television program. But guess which 
home computer did not get a mention! 

Editor: 

Keiran Kenny 
Cremorne NSW, Australia 

Wrongful Death 

The news about our "death" was greatly 
exaggerated. I am referring to Mr. Norman 
Thode's letter in the May issue of RAIN­

BOW, where he says that we are no longer 
in business. 

We are in business, but two and a half 
years ago we moved to a bigger location. 
The post office steadfastly refuses to re­
deliver old mail to a new address after 12 
months. We have tried to have letters 
mailed to the old address redirected to us 
or to a P.O. Box, but to no avail. 

Anyway, we have expanded the range 
of our Maclnkers, now supporting over 
24,000 printers and all multicolor ribbons. 
We can satisfy old and new customers. 

Editor: 

Jimmie A. Moglia 
Computer Friends, Inc. 

14250 NW Science Park Dr. 
Portland, OR 97229 

Print Backwards 

Upon reading your Apri l 1989 article 
on word processors for the Color Com­
puter ("Deciding What's Write for You," 
Page 26), I noticed you failed to mention a 
very important feature found only in the 
OS-9 word processor Dynastar (Page 4 ). It 
has the ability to print documents back­
ward. Oddly enough, this feature is not 
mentioned in the manual. Can anyone tell 
me how to use this feature? 

Robert Moy 
316 6th Street #9 

New York, NY 10003 

Radio Man Sights Plane Error 

Editor: 
I enjoy the graphics in "CoCo Gallery," 

but noticed a small error in the June 1988 

issue, Page 34. The plane is not a North 
American P-51.lt looks more like a Curtis 
P-40. The lower part of the fuselage under 
the engine is larger than on a P-51, which 
is more streamlined. Also, you can't put a 
single belly tank on a P-51. It requires two. 
The vertical empennage on the P-51 is 
more rectangular than the picture. 

The P-51 was much more widely known 
with the Bubble Canopy. The type of can­
opy in the picture was used on P-Sis be­
fore the D-model, which was produced 
and used in larger numbers. 

This error interested me because I was 
a radio man in the 308th Fighter Squadron 
of the 31st Fighter Group, during World 
War II. The 31st was the top scoring group 
in the Mediterranean Theatre, having shot 
down 573 enemy planes. 

Arthur B. Davenport 
Melbourne, Florida 

INFORMATION PLEASE 

Editor: 
Albert Schriefer's letter(May '89, Page 

6) regarding DeskM ate 3 's conversion works 
fine except I don't have printer capabili­
ties. Is there any information that got left 
out? 

Hadley J. Hazen 
Thornton, Colorado 

Whenever you config a new OS-9 disk, 
you must select the P device from the first 
screen if you anticipate using a printer. 

Triple Trouble 

Editor: 
How do you get Joesph Kolar's three 

Flight programs, (May '89, Page 88) to 
run on a CoCo3? The program stops on 
Line 110 with an FC (Function Call) Error. 
How do you type three listings in- one at 
a time or all together? I am new with 
computers and will appreciate any help I 
can get? 

Alta Jrana 
Tempe, Arizona 

As listed, the Flight programs should 
work as mentioned in the aritcle. Recheck 
your typing through the listing . Multiple 
listings should be entered and saved sepa­
rately. 
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=:oiLJ~ ~Cl<+rift?_)= ~:t:~ 
by Walter Bayer -~ ~~ 
The ultimate desktop publishing program for the CoCo 3. Allows COMPLETE CONTROL of all the elements in th 
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 
$69.95 (2nd Day Air Shipping at no 
extra charge) 

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

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

~MUSIC kJ . 

Y. · 

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 

From Colorware® ... 

Max 1 o· $39 95 I 

Spelling Checker for Max 10:$29.95 
Max 10.Fonts (36fonts): $29.95 
CoCo Max Ill: $49.95 
CoCo Max Ill Fonts (95 fonts) : $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 

Lightmng Series 
(From Colorventure) 

512K Backup Lightning: Back 
up your Disks Fast!! Only $19.95 
Printer Lightning: Lets ym 
print & simultaneously continuE 
with programming. Only $16.95 

CoCo Util IT 
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 

X 
~~ 

enocopy 0

""' ' "'' :,.; 

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

The Lyra Companion (Book): $9.95 
CoCo Midi 3 Hardware: Sophisticated 
MIDI sequencer I recorder. Only $149.95 
CoCo Midi 3 Software: $59.95 

MAXP ATCH: Run CoCo Max 2 on CoCo 3 
$19.95 

300 different computers. For ex. 
you could transfer files between 
CoCo, IBM, NEC, Model 3, etc. 
Requires an IBM Compatible 
with 2 drives. Only $79.95 

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

CEBBS 
By Kevin Berner 
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. Intra. Special. Only 
$49.95. Min Req. CoCo 3, 1 Drive, & RS232 
Pack. 

DOS 
ADOS 3: Advanced Operating 
System for the CoCo 3. 
Epromable. Only $34.95 ADOS 
(CoCo 1 ,2): $27.95(Note: Extended 
ADOS Might Be Available by the time you 
read this!) 
MJK DOS: Powerful Operat­
ing System w/ Full Screen Editor, 
Epromabje. 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 

Color Schematic Designer 
by Prakash Mishra 

Excellent Circuit Schematic Designer 
for the CoCo 3. Pull Down Menus, 
Keyboard/ Mouse/ Joystick Support, 
Multiple UNDOs, Symbol Modify/ 
Rotate/ Line/ Box Draw, Hi-Res Fonts 
,workspace of 640 x 1000 pixels, 3 
layers & print support for DMP /Epson 
Compatible Printers. Only $39.95 

JI!JI' MICROCOM SOFTWARE2900 Monroe Ave, Rochester, NY 14618. • To Order: Refer to Page 17 of dur 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, lnfo:.716-383-8B30. Fax: 716-383-0026 

' 



CLOAD Protection 

Editor: 
I have a 64K ECB CoCo 2 with a cas­

sette recorder. Is there a way to protect a 
program from being modified or LLI STed? 
If so, how would I go about doing this? 

Michael T. Lawrence 
Winton, California 

See "DoYouHaveaQuestion" (Janu ­
ary '89, Page 53) for a BREAK protection 
routine. To prevent a LIST, enter POKE 
383 ,158. 

Easing Into the System 

Editor: 
I've decided to try to learn how to use 

OS-9. What would be the best way to get 
started so I won't get discouraged and 
quit? I have a CoCo 3 with two disk drives 
and a DMP-105 printer. I have purchased 
OS-9 Level II, but so far I feel confused 
with the whole thing and am looking for a 
good way to ease into the system. Please 
help. 

Eric Thompson 
Cape Girardeau, Missouri 

See next month's issue for Jeffrey 
Parker's article, "Getting Started with 
OS-9." 

At Your Service 

Editor: 
I am writing for information about or­

dering from Radio Shack's National Parts. 
I need to order some ICs and was told that 
the part number is no longer good. I have 
obtained the part numbers from The Tandy 
Service Manual, so I suspect they are cor­
rect. I have even given them the generic IC 
number, but to no avail. Perhaps there is a 
secret to ordering parts that Radio Shack 
managers are unwilling to tell me. 

The ICs in question are a floppy disk 
controller, WD-1773-PH (Radio Shack 
#MS-6429) and the D.A.C., SC-77526-P 
(Radio Shack #MS6201). 

I thank you for any light you can shed 
on the subject. 

Herbert Enzman 
432 Patuxent Road 

Odenton, MD 21113 

Parts can be ordered from Tandy Na­
tional Parts only through your local Radio 
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Shack by supplying the catalog numberfor 
the main product (e.g., #26-3029 disk 
controller). We suggest that you order 
during Fort Worth business hours and 
prepay your order. This ensures that the 
order is placed properly. 

Baseball Program Needed 

Editor: 

Script typesetter. These are functions we 
simply cannot do on a Color Computer. 

This system allows us to take text files 
produced on the Color Computer (or,for 
that matter, an MS-DOS system), produce 
typeset-quality galley proofs on plain pa­
per through laser printers, "pass copy 
around" electronically and, finally, do 
the kind of complicated page layout neces­
sary to produce a magazine the size of 
RAINBOW with the kind of quality you ex-

Is there a baseball statistics program or pect. 
a baseball card collections program avail-
able for the CoCo 3 and DMP-130 printer? 

Pat Norris 
16436 SR 231 

HINTS & TIPS 

Nevada, OH 44849 Editor: 

Check out Fun Stats (June 1989, Page 
110). 

CoCo Loyalty 

Editor: 
It took me over a year before deciding 

which low-end computer to buy a few 
years ago. I took the gamble on the CoCo 
rather than Commodore or Atari because 
of Telewriter-64. I wasn't disappointed. 

Now I'm ready .to move on to the CoCo 
3 plus Telewriter-128, and go whole hog 
with disk drives, digital monitor, faster 
modem - the works. However, if THE 

RAINBOW doesn't think a CoCo word proc­
essor is good enough to produce its edito­
rial content, is there any point? Why don't 
we all just switch to MS-DOS and buy 
your other magazine? 

I feel very strongly that as a sign of faith 
to your loyal readership and the computer 
you support, you must stay with the CoCo, 
using all the available word processors 
and hard disks. Your constant use of the 
programs will lead to their improvement, 
just as dedicated Telewriter fans produced 
the many patches over the years. 

William Condie 
Freehold, New Jersey 

Of course a Color Computer is "good 
enough" to produce our editorial content. 
In fact, CoCos are used to produce some­
thing on the order of75 to 80 percent of all 
editorial copy that appears in THE RAIN­

BOW. This includes material submitted by 
authors, material that we produce our­
selves, and program listings. 

However, since going to a new typeset­
ting operation, the text flies must pass 
through our network and into our Post-

I have discovered a subroutine in Cyrus 
Chess (Cat. No. 26-3064) which devises a 
checksum arrangement that prevents the 
program from operating in RAM, or from 
disk. The subroutine, which occupies $C842 
to $C851, does not seem to have any func­
tion in Cyrus. By making the following 
patch: $C842 20 OE BRA $C852, I was able 
to save Cyrus off to tape and to disk, and it 
executed properly. My CoCo is a 64K "F" 
board. Since a checksum was devised to 
prevent execution in RAM, CoCo 3 own­
ers should at least give my patch a try. 

Cyrus Chess, like most Tandy ROM 
Paks, is not relocatable. I used a program 
devised by Richard Esposito and Ralph 
Ramhoff to save ROM Paks to disk and 
relocate them back for execution. 

Editor: 

Bill Kreamer 
Troy, New York 

REVIEWING REVIEWS 

I want to express complete agreement 
with Dave Otis' comments (May '89, Page 
8) on Jim Issei's review of Max-10, and to 
add a caveat for owners of Radio Shack 
DMP-110 printers. The program is indeed 
a versatile text editor with a very slow text 
printout compared with those character­
based using the printer's ROM. 

Colorware's advertisement lists the 
DMP-110 as one of Max-10's supported 
printers, but this is not completely true. 
With this printer the program works, but 
not as set forth in the owner's manual. I 
called Colorware's attention to the fact 
that the printed page did not match the de­
piction on screen (the dotted line signaling 
the end of the page and the Page Preview) 
because of an overly-long printout beyond 
the end-of-page perforation on fanfold paper. 
They stated that this was "normal" with 
the DMP-11 0 and they did not contem­
plate program changes to correct it. Ap-



... Just think of any word 
processing feature- --chances 
arc very like ly that Word Power 
has it .. . packs a lot of features 
... excellent word processor..." -
-- Rainbow's Word Processor 
Comparison Article "Deciding 

Word 
Power 3.2 

friendly ... amazing execu­
tion speed ... nwch easier to use 
than VIP software & 2 other 
word processing systems I've 
tried ... very user-friendly ... mas­
sive text storage capacity 
... highest among word proces­
sors ... " - Rainbow Oct. 88 
Review for Word Power 

What's Right For You" April Spooler 
1989 Rainbow: Page 26. 

More Versatile • More Powerful With 
• 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. 

D IS P LAY & S P E E D I!:::=~:=:~:::: i!i!i!i1!~1i~i!i!'i~j!~~~::~::::::~:~~~:::~~:~~~~~:~~~:::::g:::':~::~~:~~:~::::~:~:~~~~~~~~~~~ ::~:r:~:~:~:~:::~~i!i' IJillJI 
Word Power 3.2 runs at double-clock speed 

· 1 and uses the true 80-column display with 
. ; 6 . ~ 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 ME M 0 RY I:~~:::::::~::::=:~:::~:==::::::::::::::::::~:::::~~~::=:::::::J::~:::::=::::=:::~:=:~:::~:::::::::::t::::::::~:::::• 

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

EFFORTLESS EDITING lt:':ff::'ttt:fffffff1iifffffi::t:t?:::m:m:;:::: :f'illl 
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 );OOPS Recall 
during dclete;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/bot tom 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 tmrrr::::m: ::m:r::::m:m:::r:r:::::mrr 
Pop-up a 4-function calculator while you edit! Great for tables! 

SAVING/LOADING TEXT i:~:~::::::~i!i!i\!ii!:i:!:i:{{jiiiilil~!~i!):~:::::::::'I!i :~:::::::t:~:=~::~::::::~~!i!II!'=rj 
Word Power 3.2 creates ASCII format files 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 files by simply 
cursoring through the disk directory. Supports double-sided 
drives & step-rates. 

PRINTING lili!\\\If'jfj'j\f\j'j~)fj))\)~)\)\f))))')f))\)f)\)~)\)\j))\)')\)\)'f))\)\)\)\)')\)If\:)))\'))\f')\)\)')'j)f)f))\)i)\f))::::\\))\)')\f))f)\)')fi)\)\i:)\)\)\)fj))ff'f))\)f):j)j))i)\f)). 
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 S P 00 LE R U\m{:mm:::~::::::m{=}m:~:~=~~~:j{~~:}'~~{'}i1}{'i'~'}}'{{~'~~{}i~}ii))i{@J1l 
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 lt:::::t:=::tr:::::=:r::::::::t:r:::t::t\:1 ::tt~~:t::::=:r::m:r:ij 
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{:)i\(1})i!i){i)i}){{{i\1\i)i!i)!i11({i)i)i1i)i1i)i)111}\(i}!1!1\1\i\m}\i)i1!11i(J 

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~:=:~:~:::~:~:~:::~:::::~::::::::::::ti~i)\i\j)!f~!i\~\j\j\j\i\~)i!i!)\j)f)!ti!ii!Iil\!\'i!'\i''''@] 
Splits the screen in half so you can view one portion of your text 
while you edit another. You'll love it! 

PUNCTUATION CHECKER [\\)\)\j)j)j)j)i)j)jij))i\i)i)Ii!)j)j)j~j\j)j)j)jj~jjij)ji)\j)j)j)j1j~::~:::~:::]ll 
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 t:n:mmmrr:=:=r:n::~rrmn:n:'''''{:n::r:n:n:mtt:nuu==n:n:n:=r'n:n:Iill 
Word Power 3.2 comes with a well-written instruction manual & 

~All-~ i~e?;YE!!!~:::::~:!:~::::~~:~::::~~!~::::~:~:~:~!~{~~:::~!b:_::d;:;,i]~~!~i~!~] ~ ~~!~~nac~ie~~~f :a~~~w:~~~o;~~t~~~ c~~~s ~:.:~ 
people? Could be qmte a chore. Not with Word - ' UNPROTECTED disk and IS compatible With 
Power 3.2! Using this feature, you can type a letter, RSDOS. Only $79.95 
follow it with a list of addresses and have Word Power 
print out personalized letters. It's that easy! 

JI!JI' MICROCOM SOFTWARE, 2900 Monroe Ave, Rochester,NY 14618 [~~~ ffi Ill 11:1 
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 Call Toll 11' ree 1-800-654-5244 (9am-8pm 7 days/week) 
Technical Support ( 4-8pm) , Order Status, Info, Technical Info; 716-383-8830 



parently the difficulty is that the DMP-110 
uses graphic linefeeds based on 60ths of an 
inch, while other printers are based on 
linefeeds of 72nds of an inch. 

To Colorware's credit they offered to 
refund my purchase price. I have since 
acquired a Star NX-1000, which works 
perfectly with Max-10, albeit painfully 
slow on text printout as Dave Otis noted. 
DMP-11 0 owners be forewarned if your 
documents run to more than three quarters 
of a page. 

Editor: 

George Q. Slocum 
Ossining, New York 

REQUEST HOTLINE 

Please try to include a few more pro­
grams for small business people in upcom­
ing issues. (Printer output is imperative.) 
An excellent example would be something 
like a disk-based estimation program for a 
small-time handyman, electrician or 
plumber. 

The program should input such vari­
ables as the price of materials, labor, hours 
to accomplish a certain task, projections as 
to profit expected, and "what if' calcula­
tions, along with state and federal tax 
charges to both screen and printer. 

The Color Computer is underrated and 
I believe such a program would show it 
off. 

Editor: 

Allan Smith 
Jasper, Tennessee 

A Plea for Help 

I have a suggestion for an interesting 
and helpful tutorial. It may appeal to many 
of your readers, particularly since your 
magazine has become so involved with 
DELPHI. 

I enrolled in DELPHI when it was first 
presented in THE RAINBOW. I fooled around 
with it a little, used up the free time and 
quickly became "lost". Then I just forgot 
about it. Then about a year ago, my son 
bought himself a Tandy 1000 and became 
involved with DELPHI through the litera­
ture included in the computer box. He has 
a degree in Computer Science, so he didn't 
get lost, and in the process of exploring it, 
came across TQ. We quickly became ad­
dicts . This brought to mind the fact that I 
had enrolled in DELPHI previously, so I 
dragged the stuff out and tried to get in­
volved again. I am doing better with it this 
time, but am still pretty "lost" except for 
the simpler things. 

Why couldn't someone from your staff 
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- or from DELPHI - do an article on 
some phase of DELPHI each month, ex­
plaining what it is for, and then giving 
step-by-step (and I do mean step-by-step) 
instructions as to how to use that particular 
phase. After the preliminaries, you could 
start with fun things and then work up to 
the conferences and other more serious 
uses of DELPHI. 

I've had a CoCo since 1982 (a CoCo 1 
16K ECB, now a CoCo 3) and have sub­
scribed to THE RAINBOW for almost all of 
that time and really enjoyed and use it a 
lot. I have taught myself some program­
ming, write programs for my own use, and 
adapt others. I particularly enjoy typing in 
games from THE RAINBOW for use by the 
rest of my family. But I am not very up on 
electronics. 

I think you have many readers who are 
not hackers but would enjoy using DEL­
PHI if someone would tell them how. 

Editor: 

Thelma J. Saffold 
Austell, Georgia 

KUDOS 

I wrote a letter to Larry Boeldt asking 
some questions about programming nu­
merical variables. I included my home 
address and telephone number. A short 
time after mailing the letter, Larry called 
me at home one evening and offered me 
help. Our conversation lasted about five or 
ten minutes and Larry completely answered 
my questions and solved my programming 
problem. I tip my hat to Larry Boeldt! 

All the folks who work on THE RAIN­

BOW must be terrific because THE RAIN­

BOW is terrific. 

Editor: 

Roger I. Carlson 
Tinley Park, lllinois 

Quality Counts 

I have to comment on the fine quality of 
two products I recently bought: Lyra and 
Simply Better. 

Lyra is fantastic. It plays eight-part 
music through my Casio MT-240 using up 
to three instrument sounds (other synthe­
sizers can play more instrument sounds si­
multaneously) and requires no special in­
terface other than a MIDI cable that Ru­
laford Research sends free with the pro­
gram. And the ad doesn't mention that 
with Lyra comes Lyraprint, which allows 
you to print your creations with any amount 
of space between score lines if you desire 
to write in lyrics. 

Simply Better is an excellent word proc­
essor. You can randomly select any of five 
fonts available on your printer, plus under­
lining. The fonts appear in colors you se­
lect, and underlining appears on-screen. It 
is command driven- a little harder to use 
at first, but once you learn the commands, 
you can really fly. I still haven't discov­
ered everything Simply Better will do, but 
with the professional looking, easy-to-under­
stand manual, I should have no problem. 

Both these companies were polite and 
extremely helpful on the phone. I don't 
think anyone can be disappointed with 
their products and service. 

Tony Whitaker 
Norfolk, Virginia 

Getting Your Money's Worth 

Editor: 
I would like to express my thanks to one 

of your contributors, Mr. Philip Brown, for 
his OS-9 article, "BASIC09 Programming 
Tool" (May '89, Page 138), on passing 
variables between simultaneously running 
programs. This one article is worth the 
price of all THE RAINBOW magazines I have 
ever bought. 

I have always wondered whether there 
was a way to break the 64K barrier of OS-
9 Level II by taking advantage of its multi­
tasking abilities. Using his method, there 
is no reason programs of any size cannot 
be developed for the CoCo, limited only 
by the amount of memory in the machine, 
rather than the 64K, the 6809 can access 
directly. 

Also, while he discussed the implem­
entation in BASIC09, there is no reason the 
same technique could not be used in other 
languages, especially Cor assembly. 

Joseph A. Consugar 
Annapolis, Maryland 

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. 



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 w1tho~t leav1~g the sec~mty 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. 

Joo 
~<<~:o~<s 
OflrNt~{,~~ 

'" 
00 POKES 

PEEKS,'N EXECS 
UPPLEMENT TO soo 
POKES,PEEKS, 'N EXECS 00 POKES, 

PEEKS, 'N EXECS 
for COCO Ill 

*Autos tart your BASIC programs 
*Disable Color BASIC/ECB/Disk 
commands 

200 additional Pokes, Pecks and Execs 
(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 
*HPRINT Character Modifier 

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

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

*Transfer ROMPAKs to tape 
500 

"""' 1'/.El' ~ N EXEC.S 
*Set 23 different GRAPHIC modes 
*Merge two BASIC programs 
*And much much more!!! 

•• ,~ Htl 

r~ ~ IR L\Jt ()fl LOMI'UrEP * Graphics Dump (for DMP printers) 
/Text Screen Dump 

Only $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 

~ 

1<\n invaluab_le aid for Basic a~d Machine Language programmers, these 
books proVIde a complete disassembly and annotated listing of the 
BASIC/ECB and Disk ROMs. These listings give complete, uninterupted 
·memory maps of the four ROMs. Gain complete control over all versions of 
the color computer. 

EXTENDED COLOR BASiC· UNRAVELLED: COLOR . 
BASIC and EXTENDED BASI() ROM Disassembly: $39.95 
DISK BASIC UNRAVELLE BASIC ROM 1.1 and 
il .O Disassemb.Iy : $19.95 · 
'BOTH ECB AND DlSKB YELLED: $49.95 
SUPER EXTENDED BAS YELLED: SUPER EX, 

ENQED BASIC ROM bly for CoCo 3. $24.95 
COMPLETE UNRAVELLED SERJES (all3 books): $59,95 

CoCo 3 Service Manual: $39.95 
CoCo 2 Service Manual: $29.95 
Start OS9 Book + Disk: $32.99 
Inside 089 Level II: $19.95 
Rainbow Guide To OS9 Level II: $19.95 
Rainbow Guide To OS9 Level ll bisk: $19.9S 
Complete Rainbow Guide To Q "9.95 
Complete Rainbow Guide to Q $29.95 
CoCo 3 Secrets Revealed: $19. 
Basic Programming Tricks: $12. 

0Assemhly Language Progr 
Addendum For CoCo3 (tepco 

,, Color Computer Disk 'Manual: 

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 of the 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 fill ed 
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 in 
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 !Jle flying, diving & bloodthirsty bats. Only 
$19.95 ·:~·~~.~\ . . . 
Cashman: Explosive color, fast-movmg ammat10n 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!JI' MICROCOM SOFTWARE 2900 Monroe Ave, Rochester, NY 14618. I VISA If ~~~==li:l1 
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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Fun at the 'Fest 
I just returned from RAINBOWfest-Chicago, and though my legs are weary, my 

feet hurt, and I'm suffering from a lack of sleep, it was wonderful. 
We had more exhibitors than last year, a huge number of CoCo Community 

members from as far away as Brazil, interesting seminars, and a lot of fun. But the best 
part ofRAINBOWfest, was as always, the people. This year I took the flight home with 
the RAINBOW crew on Sunday night rather than going back Monday. As a result several 
of us got a chance to talk on the way to the airport and during the flight to Louisville. We 
talked mostly about the people at RAINBOW fest - there was such a variety. Everyone 
from mothers and infants to grandparents and in between, including guys who could 
anchor the offensive line for the Chicago Bears. All share an interest in the CoCo. 

RAINBOW festers, on one hand, are serious about the CoCo, but on the other, have 
so much fun. Three or four delegations of Canadians stopped by to talk and ask what they 
could do to change INTERTAN's mind about the CoCo in Canada, a subject which I 
wrote about several months ago. Then came smiles and laughter from those same people 
when they saw a particular piece of software run efficiently. A smaller but even brighter 
smile came from a little boy who won one of the three stuffed CoCo Cats (a new feature 
of the 'fest), which were given away at THE RAINBOW's Photo Button Booth. 

It was great to see our new booth-holders so pleased that their programs and 
hardware setups were received with enthusiam by the crowd. We also enjoyed seeing 
how much our long-time RAINBOW fest exhibitors were refreshed as they spoke face­
to-face with people whom they previously talked with only on the telephone. 

En route back home, we decided that what makes RAINBOW fest so very special is 
the people who share a common interest in a most uncommon thing- our own Color 
Computer. 

Technical editor Cray Augsburg mentioned that the CoCo is the longest-lived 
computer in the world today. I believe the reason for this is the CoCo Community. 

When I worked for United Press International a long time ago, we were ruled by one 
simple stipulation: "Write this story for a milkman in Kansas City." That "Kansas City 
Milkman" became a hallmark of what UPI considered good writing - universal, 
understandable and clear. The Color Computer is the Kansas City milkman's computer, 
and that's why it's still around while lots of other computers are on the scrap heap. 

What is more important, all of the "Kansas City Milkpeople" gather in Chicago in 
the Spring, and in New Jersey in the Fall to talk about their computers, learn a little more, 
and see what the latest software and hardware is all about. It renews and invigorates the 
spirit. 

What was especially interesting about this recent show was that COMDEX, the 
spring meeting of the PC crowd, had been in Chicago the week before. There were some 
exciting developments, I ike the announcement of Intel's new 80486 chip, as well as the 
fact that a number of people attending COMDEX came to RAINBOWfest. One person 
commented, "I came to both events, but RAINBOWfest is where my heart is." 

-Lonnie Falk 
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lows you to take snapshots of The Source: Best Disassembler. and more. Only $24.95 XSpell: 40000 word spelling 
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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 DISK or RAINBOW ON TAPE service. 

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: 

10 CLEAR200 , &H3F00: I =&H3F80 
20 PRINT " ADDRESS: " ; HEX$ (I); 
30 INPUT " 8YTE " ;8$ 
40 POI<E I , VAL ( " &H"+8$) 
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 &H7F80. 

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 
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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. f i r s t file to the screen by typing 
1 is t read . me . firs t and pressing ENTER. 

4) Entering d i 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 d i 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 CMOS directory on your system disk with one 
of the following commands: 

One-drive system: copy /d0 / cmds / filename / d(i:l / 
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 / d1 / cmds / filename / d(i:l / 
cmd s / 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 

~ 
RAINBOW 
CE R TIFICATION 

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 firm 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,X-1 
30 x=256*PEEK (35)+178 
40 FOR z=x TO X+77 
50 READ Y:W=W+Y:PRINT Z,Y;W 
G0 POI<E Z, Y: NEXT 
70 IFW=7985THEN80ELSEPRINT 

" DATA ERROR": STOP 
80 EXEC X: END 
'30 DATA 182, 1, 106, 167, 140, 60, 134 
100 DATA 12G, 183, l, 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, l, 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 



DISTO PRODUCTS 
All Disto 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. 

Disto Mini Controller (with RSDOS or CDOS): $74.95 
Disto Super Controller (with RSDOS or CDOS): $99.95 

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

• Hard Disk Adapter: $39.95 w/ RS232: $69.95 
• 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 
• 4-in-1 Board: Parallel Port, RT Clock, RS232 & Hard Disk 

Interface: $114.95 
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 

-.:uc·<<>rn< w/ Seagate Hard Drive, Controller, Cables, CoCo XT 
Cables, Case (with fan & 60W Power Supply), 

Software (OS9 Software & HYPERIO Software!) & Instruction 
Manuals. Assembled/Tested/Formatted. Just Plug'N'Run. 
Multipak. The Best Hard Drive Deal for the CoCo. ~-·-.?:"~-._ 

Seagate 20 Meg System: $509 659 seagate ·· 
Seagate 30 Meg System: $539 
CoCo XT: Use 2 5-120 Meg Drives with your CoCo. Only $69.95 
w/ Real Time Clock: $99.95 
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). 
HYPE Rill: Adds RAM Disk & Spooler to CoCo 3 HYPER 1/0. 
Only $12.95 
HYPE RIO Utilities (by Kevin Berner) 
Hard Drive Utilities: MSA Backup, Copy/Kill/Rename, Hard 
Disk Backup to Floppies (vica versa) & more. Only $21.95 
Disk Doctor: Checks/locks out bad sectors. only $17.95 
Hard Drive Zap: View tracks, sectors, modify data on your hard 
disk. Only $21.95 

Magnavox 8CM515 

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 D ISTO Controller- with gold 
plated contacts & built -in ROM which allows you to access BOTH 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 Uti] 2.1A & 
Super Tape/Disk Transfer) . Our drive systems are head & shoulders above the rest! 

RGB Monitor 
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! 

Drive 0 (with Disto Controller, Case, Power Supply, 1 Drive Cable, Manual, Software): $209 
Drive 1 (withCase,PowerSupply&Software): $129 Bare 51/4" 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 RGB Cable for CoCo 3 and 
Composite Video I Audio Cable Set with 
Purchase of Monitor: $19.95 

~~_, ___ _. 

Brand New 128K Color 
Computer 3 with $50 
worth of following books: 
• 500 Pokes Peeks 'N 
Execs 
• Basic Program. Tricks 
• CoCo 3 Secrets 
Revealed 

Only $159 
(Add $10 S&H) 

Seikosha, EPSON, DMP,Panasonic, Oki 
Gell1,ini Ribbons: Only $8.50 each 

We 
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Repeating characters at the push of a button 

Auto Repeat 

E 
very one who has used one of those 
more powerful, but more expen­
sive, machines misses some of its 

features in the CoCo. For instance, wouldn't 
it be nice to produce a whole line of 
periods, or some other character, at one 
press of the key? It would be convenient 
while editing a line of BASIC. Or wouldn't 
it speed things up if, while the computer is 
crunching data, you can enter more data, 
even though the computer is not ready to 
process it? 

While on the subject of "what ifs", 
concerning Microsoft's ON BREAK busi­
ness, if it was ON BREAK GO SUB rather than 
ON BREAK GOTO, you could really lock out 
the BREAK key. The author programmed 
on a Dartmouth BASIC machine, which 
allows either choice. If you miss the BREAK 

key, you're still not home free; there is a 
menu on the screen and you must push 
CLEAR. If the programmer doesn't antici­
pate this in the program, he or she can't get 
the menu back. 

This article provides the solution to the 
auto repeat, BREAK and CLEAR problems 
for ali CoCos. The second and final article 
of theseries will present Key Ahead, a pro­
gram to work with the CoCo 3. 

This month's item is a program called 
Repeat that provides auto repeat, BREAK 

key lockout and CLEAR key lockout. Re­
peat can be loaded to any empty area of 
memory, such as the first page of graphics 

William Medlock is a self-taught computer 
user who has worked at everything from 
fixing TVs to designing telemetry systems 
and hardware. He is currently involved in 
hardware, firmware and software devel­
opment of LAN inte1jaces. 

16 THE RAINBOW July 1989 

Part I of II 

by William F. Medlock 

that cannot be PC LEA Red, or, if you have a 
CoCo 1 or 2, the memory above the disk 
ROM starting at $EOO. After starting, it 
installs itself in the operating system and 
you can go about your business. It works 
with ali BASIC or machine language pro­
grams. 

Program Listing 
As already mentioned, Repeat loads to 

any address. It is written with relative 
addressing and a load address must be 
specified when loading. An ORG statement 
can be added to the beginning to create a 
load address in the file, but this is left to the 
reader's discretion. 

Repeat is divided into two sections, the 
first of which is the Start-Up routine. 
Beginning at Line 200, it tests which oper­
ating-system version is installed by check­
ing the second byte of the POLCAT jump 
address. If the computer is a CoCo 2 or 3, 
the Start-Up routine modifies itself and the 
program body. Line 230 loads the two 
values used in the modification. Line 240 
modifies Line 260 and Line 250 modifies 
Line 870. Line 260 loads the address in the 
Keyboard routine of the operating system 
in which a JUMP command is inserted by 
lines 270 through 300. 

The second section is the body of the 
program, including a part of the CoCo's 
operating system called PO LCAT. If you've 
done any assembly language programming, 
you have used it; it is pointed to by the 
value in locations $AOOO and $A001. The 
purpose of PO LCA T is to scan the keyboard, 
determine which key is being pushed, and 
return the ASCII value of the key. 

The purpose of Repeat is to enhance 
PO LC AT, not replace it. The enhancement 
cannot fit into the operating system, so 
control of POLCAT must jump out and back 

in again. This is why the Startup-routine 
inserts a JUMP command. 

The keyboard is laid out in rows and 
columns. PO LC AT places a signal on each 
column, one at a time, while it tests each 
row for the signal. When detected, the row 
and column are converted into the ASCII 
code of the character. At the low end of 
memory is stored a matrix corresponding 
to the rows and columns of the keyboard. 
The matrix contains the row and column of 
the first key pushed; the bit is the row and 
address in the column. 

When control arrives at Repeat, Regis­
ter A contains a value in which all the bits 
are high, except for the one corresponding 
to the row containing the pushed key, if in 
the current column. This value is also 
pushed to the top of the stack by POLCAT. 
Register X contains the address in the 
matrix corresponding to the current col­
umn of the keyboard. If the value in A is 
$FF, no key has been pushed. 

When the JUMP instruction is inserted 
into PO LCA T it destroys two commands. 
The result is that the value in A on return­
ing to PO LCAT must be the compliment of 
what it was on entering Repeat; Line 370 
does this for a no-key situation. In some 
versions of the operating system, the carry 
bit in the Condition Code register must be 
set. Line 380 does this. 

When a key is pressed, Repeat tests for 
the BREAK key row and column (lines 410 
through 440). If they both are true, control 
jumps to NOKEY and back to POLCAT. If 
either is false, Repeat then tests for the 
CLEAR key row and column. If either is 
false, control jumps to GOO OKY (lines 460 
through 490). 

When the CLEAR key is pressed, the 
SHIFf key must be tested because SHJFf. 

CLEAR produces a back slash (\). This is 



Full Powerfory~~~3~ASIC. 
(From Danosoft) 
Gives upto92K User Memory in 128K CoCo and 476Kin 512K 
CoCo from BASIC with any mix of program/variables. You can 
have one BIG program or 58 Separate ones running at once 
from computer memory in multiple windows! Big Basic also 
allows you to Disk Chain any size program. Step up to the 
full potential of your CoCo 3 with Big Basic. Only $39.95 

512K Upgrades 
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 A/B CoCo II: $39.95 

(Free 64K Software included with 64K Upgrades) 

COMMUNICATIONS 
EXTRAVAGANZA 

(1} Avatex 1200e Modem: Fully Hayes Compatible 300/1,200 
w speaker, Auto Dial/Answer/Redial. 
(2} MODEM CABLE (4pin to DB25; Reg $19.95) 
(3) Autoterm Software (Reg $39.95) 

KEYBOARDS, ETC ... 
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 

(CoCo 3 Keyboard includes free Function Keys Software) 

' 
r:9~iifii1'1Tii''irr!M 
1 , 1, 11 r 11 1 r, I 1, I 

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;;, · 1r] 
Both Eprom Programmer & Eraser: $179.95 £!11t•r•'• 
2764 Eprom: $8 27128 Eprom: $9 . _ .. ____ _,1 

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

, Etc. 
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 $27.95 v t 
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 

CHIPS, Etc.,-. 
(4} Free Compuserve Offer & Access Time Genuine RS Disk Rom 1.1 (Needed for CoCo 3) : $29.95 
(5} UPS 2nd Day Air Shipping ECB Rom 1.1: $29.95 

Only $129.95 68B09E Chip: $14.95 68B21 Chip: $5.95 
Avatex 1200e Modem Only : $85 GIME Chip for coco 3:$39.95 
Zoom 2400 Modem Only: $149 Genuine RS Multipak PAL Chip (Specify 26-3024 1 26-3124): 
Communications Extravaganza 2400: Includes $19.95 
Zoom 2400 baud modem, cable, software & 2nd Day Air Ship- PAL Switcher: Allows you to switch between CoCo 2 & 3 
ping. Only $189.95 modes when using the Multipak. You need the OLDER & 

All our modems carry a 2 Year Warranty! NEW PAL Chip for the 26-3024 Multipak. Only $39.95. With 

}fA _j. . . ·' < • < .··• NEW PAL Chip Only $49.95 

MJ.(jMICROC0~ ~"·fTWA:RE 2900 Monroe Ave, Rochester, NY 14618. < • . 

1 

. To Order: All Orders $50 &"~bo~e (except l?rinters, Monitors, Drives, Computers) shipped by IJPS 21)d Day Air at no extra 
charge in Continental US. We ~ccept Visa, MC, Amex, Discover, Check, MO & School PO's. Please add $3.00 S&H ($10 tor 
Drives) in Continental US; a[l others add 10% S&H (Min $5). NYS Residents please add sales tax. Our . 
Australian Peripheral Development. Ph: 07-208-7820. 
Credit Card Toll Free Orderline 1-800-654-5244 (9AM- 8PM 7 DAYS/WEEK) 
Tech. Info (Between 4-Bpm), Order Status, Info: 716-383-8830. Fax: 716-383-0026. 



done by changing the signals to the key­
board, sending different data to the PIA or 
peripheral interface adapter connecting the 
computer to the keyboard, and testing the 
signals from the keyboard. 

The test for the SHIFT sequence in lines 
510 through 600 follows. Push the currenf 
key code to the stack and temporarily hold 
the value, placed in the PIA by POLCA T, in 
A. Then load the new value for the PIA 
into B and place the new value into the 
PIA. Load the new keyboard output signal 
into B and place the PO LCA T value back 
into the PIA. Next, test the keyboard out­
put signal for the SHIFT key and pull the 
current key code off the stack back into A 
(this does not change the CC register). 
Branch to GOODKY if SHIFT has been pressed. 
Branch to NOKEY if SHIFT has not been 
pressed. 

Lines 620 and 630 are the POLCAT 
commands destroyed when Repeat installs 
itself into the operating system. Their 
function is to compare a pressed key with 
the previous pressed key. If the keys are 
the same, A contains a zero; otherwise the 
appropriate bit in A is set and all others are 
cleared. The original purpose was to pre­
vent an uncontrolled repeat of the pressed 
key. The new purpose is to either clear 
COU NT2 and return a key code immedi-

ately, or jump to SAMEK Y, which controls 
the initial delay counter. 

COU NT 2 contains the current count ofthe 
delay counter, which determines how long 
to wait for the repeat to start. There are two 
different counter limits, one used with 
machine language programs, such as 
EDTASM, Scripsit and Pyramid, the other 
used with BASIC. For a machine language 
program, use Line 720; for BASIC, use Line 
730. 

When COU NT2 reaches its limit, control 
jumps to RPTKEY . If not, COUNT2 is incre­
mented and control jumps to NO KEY. 

At RPTK EY, the uncomplimented key 
code is restored to A without changing the 
value of the stack pointer. COUNT contains 
the current value of the delay counter 
determining the repeat speed. COUNT is 
tested to see if it has reached zero; if it has, 
control jumps RE T KEY. If not, it is decre­
mented and control jumps to NO KEY. 

At RET KEY , COUNT is restored to its initial 
value. Here, again, there are two different 
values, one for machine language pro­
grams and one for BASIC. For a machine 
language program, use Line 830; for BASIC 

use Line 840. The key code in A is comple­
mented and control is returned to PO LCA T. 

All of the storage locations used by 
Repeat are referred to with program-counter 

relative addressing, all of the jumps within 
the program are with BRAN CH commands, 
and all of the jumps back to PO LC AT are 
with JMP commands. These three rules 
make it possible for Repeat to load to any 
address in which the operator wants it to 
reside. 

The means used to return control to 
PO LCAT deserves attention. There are three 
locations in Repeat that pass control back 
to PO LCAT; the return location is different 
for various versions of the operating sys­
tem. How does the Start-Up routine set the 
return address in all three places with some 
efficiency? The answer is with indirect 
addressing. 

Indirect addressing means the address 
desired is in a memory location. An ad­
dress contained in another address is called 
a vector or pointer. There are different 
forms of indirect addressing, but the one 
used in Repeat is called PC Relative Indi­
rect. The JMP (RETRN,PCR) states that the 
return address is in RETRN and RET RN is 
located by adding a constant to the pro­
gram counter. Therefore the Start-Up rou­
tine only has to change one location 
instead of all three. 

If a BREAK key lockout is not desired, 
Line 420 should be changed to BRA . If a 
CLEAR key lockout is not desired, Line 470 

(Multi-Vue compatib le !) 
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 automatic number calculations, a calendar with alarm, a phone book that can auto-dial your phone, a real-time clock and much, 
much, more! This program will organize your entire life! 512k OS9 Level II Required ... .................................... .. ............ .... ........... ...... ... Only ~ 

~ !QSgJJ lLeu] lliT JEllE\S lR<&TI!&flP! 3.Q ~ $26.95 

System comes complete and ready to run. Us~ilt in menus or create your own. Run your own p~s or games on-line! Compl ete message 
system included. File transfer system supports Xmodem and Ymodem as well as keyword searching! Even comes with it's own Terminal program! 
Now includes ANSI graphics menus and editor! See the board while it runs! For a DEMO call (504)734-0192 (300/1200 baud) 
or (508)675-0912 (3/12/2400 baud). Galactic Conflict game also included! 512k OS9 Level II and RS-232 Pak Required ............ ...... .................. Only ~ 

lLenll rrrr 'lroolg $26.95 

Without the right tools, OS9 is difficult ... These ARE the right tool s! With these great utilities you'll be using OS9 like a pro! Complete wildcard, Tree 
and Windowing utilities make OS9 easy to use. If you want to use OS9, This is what you need! 25 great utilities for only $24.95! Stop fighting with OS9! 
128k OS9 Level II RequirP.d ....... ... .. .... .... ........................................................ .. ........ .. .... .......................................... ... .... ... . .... . .. .... .... . Only $~ 

liJJig]k Milllllil!!:!&ll' 'fi!FI<& s2245 

command or program from a menu. Menu creation is super-simpl e and super easy! 
A must for any Multi-Vue user! 512k OS9 Level II and Multi -Vu e r equired.......... .. .. ......... .................. . ................... .. ........ .. ........... Only SJ:9.QCi:: 

\mf "" $17.95 
(Multi-Vue compatlb leD :N@l!'@ Yllll!FI (Multi-Vu e compatlbleD 

Finally a complete OS9 Level II windowing terminal! Many fea tures include Auto Dial & Macro, X & Ymodem, ANSI graphics , butTer 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 ~ 

'flhe ~ilJRJit!&I $31.45 

This wonderful utility allows you to patch anything! ::'atch comma nds on disk and fix CRCs automatically! Patch the OS9boot fil e! Save lost files! 
Fix crashed disks! 64k OS9 Level I or II required ............................................................................................................................. .... Only ~ 

18 

Send check or money order to: A lpha Software Technologies, P.O. Box 16522, Hattiesburg MS. 39402 ~ •X $
17

·
95 

Or call : (601) 266-2773 (voice) / (508) 675-0912 (modem) Please add $3.00 Shipping and handling, all ordero shipped on the same day 
via first Clau U.S. Mail. Most orders arrive w~hin 3 days. COO orders add $2.50 extra. 
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3 Fabulous Bargains! 
These specials will be withdrawn without notice. Don't miss them! 

The Dazzling Word Processor 

$3995 

The Famous Graphics Creator 

$4995 

Save $70 

BOTH 
CoCo Max Ill and Max-1 0 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-1 0 is just that and more. It allows on 
screen mixmg 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 105.106.1 10.130: 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: Mar10 and CoCo Max Fonts aren't interchangable. 
- Spell Checker 50000 word dictionary for 
on line spell checking and dictionary lookup. 
Perfect seamless integration with Max-1 0. 
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 processor1with "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 pomt 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 sing le or double 
size. Select 16 of 64 available colors. al l 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.MXLX 
AND COMPATIBLES: STAR/GEM!NI NX 10.NX · 1000· 
0MP 100.105.106.110.120.1J0.200: OKI 82A. 182.192 : 
CGP 220(B&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 fo nts or edit existing 
ones. Order #C-16. ... . .. ........ $19 . 95 
- Color Printer drivers for NX - 1 000 
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 
~ - VIS4 ~ (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% sales tax. 
Shipping: $4 per order (usually UPS ground). UPS 2nd Day Air: $4 extra. Next Day service 

available. canada: $6 per order (Airmailj. Outside US and Canada: Add 10% of order total. 
(coLORWARE 

COLORWARE 
242-W West Avenue 
Darien, CT 06820 



should be changed to BRA. 

Assembling the Program 
Listing 1, REPEAT, is entered using a 

disk assembler such as Color Disk EDTASM, 
or the cartridge EDTASM. If a disk assem­
bler is used , REPEAT can be assembled to 
disk without a start address. It can then be 
loaded into any part of memory and started 
using: LOADM " REPE AT" .address: EXEC. 

The same procedure can be used if the 
cartridge EDTASM and a tape system are 
used, with c LOA OM instead of LOA OM. If you 
have a disk system, but only have the 
cartridge EDT ASM, first decide what address 
will be used for the start of the program. 
Then assemble to tape or memory, and 
save to tape. Re-insert the disk controller, 
load REPEA T from tape, and resave to disk 
using SA V EM. 

The BASIC Program 
If you are not already familiar with this 

procedure, do not have an assembler, or do 
not feel confident with either of these 
procedures, use the BASIC program in­
cluded in Listing 2. 

The BASIC version requires a minimum 
of effort; the loading address is fixed. The 
options offered in the assembly language 
version are here in the form of prompts. If 
needed, the prompts can be replaced with 
constants for specific applications. The 
options cannot be in the assembly lan­
guage versions as prompts because of the 
increased complexity of the program. 

Note that the line numbers are not con­
secutive multiples of ten, as is customary. 
The second article in this series will fea­
ture a BASIC program called Key Ahead . 
Both programs are written so either can 
run alone or merge into one that does the 
functions of both. If you have a CoCo 3 
and plan on using Key Ahead from next 
month's issue, key in the program exactly 
as listed, even though certain lines are not 
executed. Do not renumber the lines. If 
you have a CoCo 1 or 2, lines 140 through 
170 can be omitted and the program re-
numbered. · 

As with any BASIC program that pokes a 
machine language program into memory, 
prevent yourself a Jot of grief by always 
saving the program before trying it. As a 
matter of fact, I even go so far as to open 
the door of the disk drive when trying an 
unproven machine language program. 

Applications and Caveats 
If you have a CoCo l or 2, remember to 

change to the 64K mode the very first 
thing after turning on the computer. If 
using the machine language version, load 
the program to $EOOO. Repeat works 
wonderfully at this address since there is 
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Listing 1: 

i!i!i!ll B6 Ai!ll1 
1111513 81 CB 
i!f!i!S 26 liB 
iJIIi!7 CC E3E7 
i!f!)!A A7 BD i!llf!6 
f!i!f!E E7 BD llf!84 
i!Sll2 BE A1Ef! 
f!i!lS 86 7E 
iJf!l 7 A7 85! 
iJ)!l 9 31 BD f!lli14 
i!i!lD 1i!AF 84 
5151211 39 

f!i12l 81 
1'5123 26 
i!iJ25 4F 
511'26 53 
iJiJ27 6E 

iJiJ2B ac 
f!iJ2E 26 
f!iJ3iJ 81 
f!)!32 27 

i!f!34 ac 
)!f!37 26 
f!)!39 81 
iJiJ3B 26 

iJf!3D 34 
iJiJ3F B6 
i!iJ42 C6 
iJiJ44 F7 
iJ iJ 47 F6 
II)J4A B7 
iJiJ4D C4 
iJI'4F 35 
515151 27 
i!iJ53 2)1 

)!)ISS AS 
)1)157 A4 

f!f!59 27 
)195B CC 
)ii!SE ED 
)1)162 A6 
11)164 43 

FF 
)16 

9D 11116A 

)1154 
)14 
BF 
F1 

)1153 
1C 
BF 
18 

112 
FFII2 
7F 
FF)!2 
FFIJ)I 
FFII2 
41' 
)12 
)12 
D)! 

84 
84 

SJE 
ilili!ll 
BD 111136 
61 

)!5I6S 6E 9D 11112C 
515169 EC BD lli!2B 
51SJ6D 1SJ83 113)!SJ 

)15171 27 
f!5173 C3 
f!)J76 ED 
f!i!7A 2i! 
)!517C A6 
i!SJ7E 6D 
i!SJ82 27 
i!SJ84 6A 
i!SJ88 211 
i!l!BA C6 

SJ!ISC E7 
)1!19)1 43 
SJSJ91 6E 
SJSJ9S 
SJ)l97 
)!j198 

119 
SJIIII1 
SD 11)!1E 
A9 
61 
BD lli!1S 
)16 
BD IIIIIIF 
9B 
811 

BD 1111)17 

9D lli!llfl 
A1E4 

f!i!ll9f1 TITLE REPEAT.ASM 
5I i! 1 ilil **************''**"'n"**"'*** 
f!fl11i! * BREAK & CLEAR KEY * 
f!f!12ll *LOCKOUT AND AUTOREPEAT * 
f!i!13i! * MAY BE LOADED TO ANY * 
f!f!14f! * LOCATION. * 
f!ll15f! ••••••••••••••••••••••••• 
llf!16f! 
)! )! 17)! *A lriHirlArnA-IrHiriAh\Aci<A*A >lril Ah\Aci<A*'AAirlA'*A"irA *'AAirlArlrl<AA 

)11118>! * START-UP ROUTINE * 
f!)!19il ••••••••••••••••••••••••• 
)!)!2iJ)! BEGIN LDA 
iJ112111 CMPA 
1'112211 BNE 

$Ai!il1 
#$CB 
OLD 

NEll' OS 

11)12 3)1 LDD 
)1112411 STA 

#$E3E7 MODIFY PROGRAM FOR COC02 OS 
OLD+2,PCR 

lliJ2511 STB RETRN+1, PCR 
)1112611 OLD LDX 
iJ)!2711 LDA 

#$A1Eil INSERT JUMP IN OS FOR RPT 
#$7E 

)!)!28il STA 
f!)!2911 LEAY 
f!f!3)!f! STY 
)!)!31il RTS 

,X+ 
START,PCR 
,X 

)!iJ3 211 •••••••••••••••• • •••••••• 
11)133>! * PROGRAM BODY * 
i!ll34il • •••••••••••••••••••••••• 
iJ)!35 f! START CMPA #$FF 
)!f!36i! BNE TSTBRK IF KEY IN PRESENT COL PUSHED 
i!)!37f! NOKEY CLRA MAKE A SHOW NO KEY 
f!i!38il COMB SET CARRY 
)!f!39i! JMP [RETRN,PCR) * BACK TO OP SYS 
)!)!4)!il *""'* TEST BREAK KEY 
f!ll41il TSTBRK CMPX #$1S4 BREAK KEY COL 
i!)!42f! BNE TSTCLR 
ll il 43il CMPA #$BF BREAK KEY ROll' 
i!)!44il BEQ NOKEY "NO KEY" EXIT 
)!f!45il ***'* TEST CLEAR KEY 
f!)!4611 TSTCLR CMPX #$153 CLEAR KEY COL 
iJf!47iJ BNE GOODKY ALL OTHER COLUMNS 
f.!fl48)1 CMPA #$:OF Ci.t:Ai\ ii:t:"i i\uw 
11)149f.! BNE GOODKY NOT CLEAR KEY 
fi)!Sf!f! ***'* IS CLEAR KEY SHIFTED? 
iJ)!51)1 PSHS A SAVE KEY NUMBER 
)11152)1 LDA $FF)!2 KEY BOARD INPUT 
)IIIS3fl LDB #$7F 
iJf!S4il STB $FF)!2 SET SHIFT COL LOW 
II)ISSfl LDB $FF)!f! KEY BOARD OUTPUT 
f!f.!56f! STA $FF)!2 RESTORE KEYBOARD I NPUT 
iJ)!57iJ ANDB #$4)1 TEST SHIFT ROll 

RESTORE KEY NUMBER )!)!58)! PULS A 
iJII59iJ BEQ GOODKY SHIFTED 
)!)1611f! BRA NOKEY NOT SHIFTED 
)11161f! ••••••••••••••••••••••••• 
)1)162f.! GOODKY EORA ,X * SAME KEY OR DIFFERENT KEY 
)1)163)1 ANDA ,X * 
)1)164)1 ••••••••• • ••••••••••••••• 
fl)l65)1 BEQ SAMEKY SAME KEY 
f.!f.!66)1 LDD #)lfli!ll 
)1>!67)1 STD COUNT2, PCR CLEAR DELAY COUNT 
)1)168i! LDA 1, S RESTORE A 
fli!69f.! COMA 
i!f.!7)1f.! JMP 
flf.!71)1 SAMEKY LDD 
flf172i! CMPD 
)lf173i! * CMPD 
)1)174f.! BEQ 
)!)!75)1 ADDD 
)!)!76)1 STD 
)!)!77)! BRA 
II)J78iJ RPTKEY LDA 
)J)J79i! TST 
)liJBiJ fl BEQ 
II)J81fl DEC 
)!)!82)! BRA 
)Jf183f.! RETKEY LDB 
)!1184)! *RETKEY LDB 
)!)!85)! STB 
)!)!86)! COMA 
)!)!87)! JMP 
)!)!88)! RETRN FDB 
)!)!89)! COUNT RMB 
)J)J9)Ji! COUNT2 RMB 
)1)!91)! END 

[RETRN,PCR) 
COUNT2,PCR 
#$3)Jf.! DELAY COUNT, THIS LINE WITH ML 
#$6)! USE THIS LINE ll'ITH BASIC 
RPTKEY IF DELAY COMPLETE 
#1 
COUNT2,PCR 
NO KEY 

INCREMENT DELAY COUNT 

1, S RESTORE A 
COUNT,PCR REPEAT SPEED 
RETKEY SEND CHARACTER 
COUNT,PCR DELAY COUNT 
NO KEY 
#$8)! REPEAT SPEED PRESET, ll'ITH ML 
#$)!8 USE THIS LINE ll'ITH BASIC 
COUNT,PCR RESET REPEAT SPEED 

[RETRN,PCR ) 
$A1E4 RE-ENTRY ADDR 
1 
2 

f!)!f!flll TOTAL ERRORS 



Classroom to advanced industrial applications. 

NEW: REMOTE A-BUS I 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 all the products. 

,.--------------- Important ________________ ~ 

Be a Wizard in your Lab, Factory, College, Home ... 
It used to be difficu~ and costly to do process control, robotics, data 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A-BUS system makes it 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 with 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. 

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 fit an A-BUS 
Motherboard for expansion to up to 25 cards in any combination. 

,.------About Alpha Products 
All A-BUS Systems: t Come assembled and tested t Include detailed manuals wHh schema1ics 
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) 
t can grow to 25 cards ~n any combina1ion) per adapter + Provide jumper selectable addressing 
on each card t Require a single low cost unregulated 12V power supply + Ate usual~ shipped 
from stock. (CNernight service is available.) 

Founded in 1976 for the purpose of developing low cost UO devices for personal computers. Alpha 
has grown to serve over 70000 customers in over 00 countries. A-BUS users include many of the 
Fortune 500 OBM. Hewleff-Packard. Tandy. Bell Labs. GM ... ) as well as most major unr,ers~ies. 
A-BUS products are U.S. designed. U.S. btJm. and serviced wortdwide. 
overseas distributors: England: caldy Science Assoc. Ud .. Me!seyside. 051 342 7033. 
Australia: Brumby Technologies Pty. Ud .. NSW, 7591638. France: Coserm. Rungis. 46 86 64 75 

Inputs, Outputs, etc. 
Analog Input: 8 analog inputs. D-5.1V in 20mV steps (8 bHs). 
D-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 wHh the 
RE-156 card.) AN-146: $153 

Relay Card: 8 individual~ controlled industrial relays each wHh 
sta1us LED's (3A at 120VAC contacts. SPST). RE-140: $142 

Reed Relay Card: 8 reed relays (20mA at sovoc. SPST). 
Individual~ controlled and latched. w~h status LEDs.RE-156: $109 

D/A converter: 4 Channel 8 Bit D/A converter w~h output 
amplifiers and separate adjustable references. DA-147: $14i 

24 line m 1/0: Connect 24 input or output signals (TTL orsv 
levels or sw~ches). Variety of modes. (Uses 8255A) DG-148: $72 

DlgHallnput: 8 optical~ isolated inputs. Input can be 5 to 100V 
vo~age levels or switch closures. IN-141: $65 
DigHal Output Driver: 8 outputs: 250mA at 12V. Drive relays. 
solenoids. stepper motors. lamps. etc. ST -143: $78 

Clock wHh Alarm: Powerful clock/calendar. Ba«ery backup. 
nming 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. WiU accept up to 10 
i.C.s. Wrth power & ground bus. PR-152: $16 

Counter Timer: Three 16 bn counters/timers. use seperate~ or 
cascade for ioog (48 bit) counts. CT -150: $132 

Call ru ap~~oo eng~eers to d'&uss yru !X~ect. 

Motion Control 
Smart Quad Stepper Controller: The wortd's finest. 
On board microprocessor controls four motors simunaneous~. 
Uses simple English commands like 'MOVE ARM 10.2 ONCHES) 
LEFT'. For each axis. you control coordinates (absolute or rela­
tive). ramping. speed. un~s. scale factors. etc. Many inputs for limH 
switches. etc. On the fly reporting of speed. position ... Bum in 
drivers for small motors (such as M0-103 or 105). SC-149: $299 
Options: ·.,. 5 amp/phase power booster for 1 motor: PD-123: $49 
... Remote 'teach' keypad for direct motor control: RC-121: $54 

A large A-BUS system wHh two Motherboards 
Adapter in the foreground plugs into PC.X'T .AT type slot. 

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

Stepper Motors: (4 phase. unipola~ 
M0-103: 2W dia. W shaft. 7.5'/step. 12V. 5 oz-in torque. $15 
M0-104: 2' dia. 1!4' shalt. 1.SO/step. sv. 60 oz-in torque. $45 
Mo-105: 1.r square . . 2' shaft. 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 for more than 2 cards. 
A-BUS Parallel Adapters for: 
IBM PCtxr/AT & compatibles. Uoooonemtorlongilct AR-133: $69 
Apple ll,ll+,llel'lugolr*>anyilctlnolde. AR-134: $52 
Commodore 64.1281"<JgolniDEJpansionPortonbd. AR-139: $48 
TRS-80 Model 102,200Uoes40pln'Sfstombos'. AR-136: $76 
Mod elf 00 (Tandy portable) Plugs 1n1o socket on baton~. AR-135: $75 
TRS-80 Modei3.4.4D Y-cablo available 150 pin boo is used. AR-132: $54 
TRS-80 Model I PlugolniD40plnoxpansionbus. AR-131 : $39 
Tandy Color Computers Fots A01.4 skxt.lumpakorY-cablo AR-138: $49 

A-BUS Cable: Necessary to connect any parallel adapter to 
one A-BUS card ortofilst m<Xherboard. 50 pin. 3ft. CA-163: $24 
Special Gabie for two A-BUS cards CA-162: $34 

Serial Adapter: Connect A-BUS systems to any RS-232 port 
Allows up to 500ft from computer to A-BUS. SA-129: $149 
Serial Node: To connect addHionaJ SA-129/A-BUS systems to 
a single RS232 serial port (max 16 nodes). SN-128: $49 
Serial Processor: same as above plus bui~ in BASIC for off­
line monHoring,logging, decision making. etc. SP-127: $189 
Use SA-129 or SP-127 wnh modems for remote da1a acquisHion. 

Motherboard: Holds up to 5 A-BUS cards in sturdy aluminum 
frame w~h card guides. A sixth connector allows (using cables CA-
161 : $12) add~ionat Mo1herboards to be added. MB-120: $108 

Power Supply: Power pack for up to 4 cards. 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 VISa. Mastercard. Checks. and M.O. C.O.D. is $4 extra. 
Purchase orders are subject to credH apprOYaf. CT residents add 7.5"/o sales tax. 
Shipping: $4 per order (usual~ UPS ground). UPS 2nd Day Air: $4 extra Next Day service 
available. Canada: $6 per order (AirmaiQ. Outside US and Canada: Md 10"/o of order total. 

ALPHA [fll®@J[lJ)©fl~ 
a S11;oma lndustrres Company 242-W West Avenue, Darien, CT 06820 



no problem with memory contention. As 
far as I know, Repeat runs with every­
thing, machine language or BASIC, when 
loaded to this address. 

The CoCo 3 presents some problems. 

is nothing to worry about; or it can be 
loaded using ZBug. If using this method, 
Line 310 must be changed to SW I before 
assembling. Remember, as always with a 
CoCo 1 or 2, to load Repeat to $EOOO. 

Repeat to $EOO; EDTASM will crash. 
If you do not own an assembler, do not 

be confused with the preceding informa­
tion. Just use the BASIC version and enjoy, 
but limit your use to BASIC programs with­
out machine language subroutines. Or test 
Repeat with the machine language pro­
gram extensively to insure their compati­
bility. 

For a BASIC program without low-resolu­
tion graphics, load Repeat to address $EOO 
for a disk system (assuming that you have 
not used the FILES command), or address 
$600 for a tape system. If the applications 
program uses low-resolutions graphics, 
you can always PC LEAR an extra page for 
the program. 

When creating a version of Repeat for 
EDTASM, keep this version only on 
EDT ASM disks. If regular Repeat is loaded 
and started with ZBug, or if EDTASM 
Repeat is loaded and started in BASIC, the 
system will hang. Turn off the computer 
and start over again. 

The assembled version of Repeat can be 
loaded and started by a BASIC program. 
The BASIC version of Repeat can be merged 
into the head end of a BASIC program. Both 
techniques greatly increase operating ease. If the applications program is machine 

language, you need to experiment, by trial 
and error, to find out where the program 
starts and ends, and what addresses it uses 
for data. Load the program to a different 
address and see if everything works. Some 
suggestions are to load address $EOO first. 
If this does not work, try loading it to 
$7FOO. 

UsingEDTASMwithaCoCo 1 or2can 
be done two ways: Repeat can be started 
before running DOS, in which case there 

Using Repeat and EDTASM with a CoCo 
3 requires some precautions. Repeat must 
be loaded with ZBug and cannot be started 
while in BASIC. This means changing Line 
310 to SWI as is mentioned above. Before 
loading, the manual origin must be set to 
$7FOO, which is done by typing 0 while in 
EDIT OR, then typing 7FOO. After starting 
Repeat, you can drop down to the EDT ASM 
DOS to check the directory, but on return­
ing to the editor, always reset the manual 
origin before proceeding. Since EDTASM 
uses all available memory, do not load 

Part II will cover the Key Ahead pro­
gram and the changes needed for Repeat 
to be used with it. 

(Questions or comments concerning this 
article may be addressed to the author at 
2429F Wesvill CT, Raleigh, NC 27607. 
Please include an SASE when requesting a 
~~.) 0 

Listing 2: REPEAT 

0 ' COPYRIGHT 1989 FALSOFT,INC 
10 CLEAR 200,32511:REM ADD-1 
20 PR I NT"REPEAT KEY":OF=0 
40 ADD=32512:EX=ADD 
50 INPUT"SPEED FAST OR SLOW (F 0 
R S)";SP$ 
60 IF SP$0"F" AND SP$ 0 "S" THEN 

50 
70 INPUT"BREAK KEY LOCKOUT (Y OR 
N)";BR$ 

80 IF BR$0"Y" AND BR$ 0 "N" THEN 
70 

90 INPUT "CLEAR KEY LOCKOUT (Y 0 
R N)";CL$ 
100 IF CL$0"Y" AND CL$0"N" THE 
N 90 
110 READ BYTE 
120 IF BYTE= 256 THEN 180 
130 POKE ADD,BYTE:ADD=ADD+1:GOTO 
110 
140 REM 
150 READ ADD:IF ADD=256 THEN 170 

ELSE READ V1,V2 
160 POKE ADD+EX,V1:POKE AD D+E X+1 
,V2:GOTO 150 
170 POKE EX+186,0:POKE EX+187,21 
:POKE EX+214,4 
180 IF SP$="S" THEN POKE EX+111, 
3 :POKE EX+112,0: POKE EX+139,128 
190 IF BR$="N" THEN POKE EX+OF+4 
6,32 
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200 IF CL$="N" THEN POKE EX+OF+5 
5,32 
210 EXEC EX:END 
220 DATA 182,160,1,129,203, 38,1 1 
,204,227,23 1,167 ,141,0,6,231, 141 
,00,132 
230 DATA 142,161,224,134,126.167 
,128,49,141,0,4,16,175,132 
290 DATA 57 
300 DATA 129,255,38,6,7 9,83,1 10. 
157 ,0. 106,140,1,84,38.4,129.191, 
39,241.140,1 
310 DATA 83,38,28,129,191,38,24, 
52,2,182,255,2,198,127,247,255,2 
,246 
320 DATA 255,0,183,255,2,196,64, 
53,2,39,2,32,208,168,132,164,132 
,39 
330 DATA 14,204,0,0,237 ,141,0,54 
,166,97,67,110,157 ,0,44,236,141, 
0 . 
340 DATA 43,16,131,0,96,39,9,195 
,0,1,237,141,0,30,32,169,166,97 
350 DATA 10 9 ,141,0,21,39,6~10 6 ,1 
41,0,15,32,155,198,8,231,141,0,7 
360 DATA 67,110,157 ,0,0.161,228, 
0,0,0 
370 DATA 256 
420 DATA 16,0,207 ,27,0,79,39,1.1 
3,43,0, 184,51,1,9,55,1,1,59,0,25 
5 
430 DATA 63,1,253,67 ,1,249,71,0, 
204 ,100,0,210,256 
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''' Gl,,ESOFT ))) 
A new generation of Color Computer products 

MAX SOUND RA I NBOW 
C£RT l F'D:Rf t:oH 

A High Quality Digital Audio Sampler and Sequencer ...... 
Tum 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 

Call to hear 'OVER THE PHONE' Demo • 9am to 9pm VOICE only. 
DOWNLOAD Demo Files 300/1200/2400 24 hrs • 301-675-7626 MODEM only. 

(128k or 512k CoCo m oaly) DISK ••• > > > N £ W L 0 W p R 1 C E > > > •• $49.95 

Games See previous Rainbow ads Ut ·z•t • 
for complete descriptions. l l zes 

Warrior King .............................. $29.95 Fkeys m ...................... $19.95 

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

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

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

Hall of the King I,II or Ill each $29.95 MPI-CoCo Locking Plates 
Dragon Blade ............................. $19.95 26-3024 or 26-3124 ........... $ 7.95 

~ V-Term Terminal Emulator 
~municate with VAX, UNIX, Mainframe, and BBS 

A 
RA I NBOW 
CERT J F"U:Af IOH ..... 

Systems! 
-VT-100, VT-52, Vidtex (includes RLE graphics display), and standard CRT emulations. 
-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 1/0 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 oaly) •••••• $39.9~ 

T elevak II (CoCo 1/11/III) A TRUI.EY COMPATIBLE RS-232 INIEHFACE! 
Now, fr~'" 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 Slg 

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

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

Order Une 
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 



The Rainbow Bookshelf 

Fill out your CoCo library 
with these selections 

The Complete Rainbow Guide to OS-9 
Authors Dale Puckett and Peter Dibble show how to take 

advantage of OS-9's multitasking and multiuser features . An easy­
to-read , step-by-step guide packed with hints, tips, tutorials and free 
software in the form of program listings. 
Book $19.95, Disk Package $31 (2 disks, book not included) 

The Complete Rainbow Guide to OS-9 Level II 
Vol. 1: A Beginners Guide to Windows 

Puckett and Dibble have done it again! T hey uncover the 
mysteries of the new windowing environment and demonstrate 
clever new applications. More hints, tips and plenty of program 
listings. Book $19.95, Disk $19.95 

The Rainbow Introductory Guide to Statistics 
Dr. Michael Plog and Dr. Norman Stenzel give a solid introduction 

to the realm of statistical processes and thinking for both the 
beginner and the professional. (80-column printer required .) 
Book $6.95, Tape or Disk $5.95, Package $11 .95 

The First Rainbow Book of Adventures 
Contains 14 winn ing programs from our first Adventure contest. 

Includes Sir Randolph of the Moors, Horror House, One Room, Dr. 
Avaloe and more. Plus hints, tips on solving Adventures. 
Book $3.50, Tape $3.50 

The Second Rainbow Book of Adventures 
Featuring 24 of the most challenging Adventure games ever 

compiled . Meet the Beatles and battle the Blue Meanies, find a 
hidden fortune, or win the heart of a mysterious princess. Ring 
Quest, Secret Agent Man, Dark Castle, Curse of Karos and more! 
Book $13.95, Tape $13.95 

The Third Rainbow Book of Adventures 
The excitement continues with '19 new Adventures. Discover 

backstage int rigue at the London Theatre, attempt a daring space 
rescue, or defeat evil in the year 2091 as a genetic android . Evil 
Crypt, Spymaster, Time Machine, The Amulet, and that's only the 
beginning! Book $11 .95, Tape $9.95, Two-Disk Set $14.95 

The Fourth Rainbow Book of-Adventures 
Fourteen fasci nat ing new Adventures from the winn ers of our 

fou rth Adventu re compet iti o n . Re ly o n you r w its t o escape a h ostil e 
military installation, try to stop the Naz i plan to invade Great Britain , 
manage to reinstate ou r defense system before the enemy launches 
a massive missile attack, and more! 
Book $10.95, Tape $9.95, Two-Disk Set $14.95 

The Rainbow Book of Simulations 
20 award-winning entries from THE RAINBOW's first Simulations 

contest. You are a Civil War Commander, an air traffic controller, 
a civil defense coordinator, or a scientist on Mars . . . your wits are 
on the line. 
Book $9.95, Tape $9.95 

The Second Rainbow Book of Simulations 
The 16 winners from our second Simulations contest. Fly through 

dense African jungle, bull your way down Wall Street, lead a bomb 
squad, or try your hand at Olympic events. Test your skills and 
talents. Book $9.95, Tape $9.95, Disk $10.95 

r----- - - --------------------l 
I want to start my own Rainbow Bookshelf! l 
Name ____________________________________ ___ 

Address l 
City 1 
State ZIP 1 
0 Payment Enclosed, or 0 Charge to: 

0 VISA 0 MasterCard 0 American Express 
Account Number------------------------------­
Card Expiration Date 

Signature 
Please send me: 
D The Rainbow Book of Simulations 
D Rainbow Simulations Tape 
D The Second Rainbow Book of Simulations 
D Second Rainbow Simulations Tape 
D Second Rainbow Simulations Disk 
D The Complete Rainbow Guide to OS-9 (book only) 
D Rainbow Guide to OS-9 Di sk Package (2 disks) 
D The Windows & Applications Disk for 

The Complete Rainbow Guide to OS-9 Levell I, Vol. I 
D The Rainbow Book of Adventures (first) 
D Rainbow Adventures Tape (first) 
D The Second Rainbow Book of Adventures 
D Second Rainbow Adventures Tape 
D The Third Rainbow Book of Adventures 
D Thtrd Adventures Tape 
D Thtrd Adventures Disk Set (2 disks) 
D The Fourth Rainbow Book of Adventures 
D Fou rth Adventures Tape 
D Fou rth Ad ventures Disk Set (2 disks) 
D Introductory Guide to Statistics 
D Guide to Statisti cs Tape or Di sk (indicate choice) 
D Guide to Statisti cs Package (indicate choice of tape or disk) 

·Add $2 per book Shipping and Handling in U.S. 
'Outside U.S., add $4 per book 
'Kentucky residents add 5% sales tax 

$9.95 __ _ 
$9.95 __ _ 
$ 9.95 _ _ _ 
$9.95 __ _ 
$1 0.95 __ _ 
$19.95 ___ _ 
$31.00 __ _ 

$19.95 _ _ _ 
$ 7.95 __ _ 
$ 7.95 __ _ 
$13.95 __ _ 
$13.95 __ _ 
$11.95 _ _ _ 
$ 9.95 __ _ 
$14.95 __ _ 
$10.95 ___ _ 
$ 9.95 ___ _ 
$14.95 ___ _ 
$ 6.95 ___ _ 
$ 5.95 __ _ 
$1 1.95 ___ _ 

(Allow 6to B weeks for delivery) Total ________ _ 

Mail to: Rainbow Bookshelf, The Falsoft Building, P.O. Box 385, 
Prospect, KY 40059 
To order by phone (credit card orders only) call (800) 847-
0309, 8 a.m. to 5 p.m. EST. For other inqu iries call (502) 
228-4492. 

I Please note: The tapes and disks offered by The Rainbow Bookshelf are not stand-alone products. 
I That is, they are intended to be an adju nct and complement to the books. Even if you buy the tape 
1 or disk, you wi ll st ill need the appropriate book. OS-9® is a registered trademark of the Microware 

1~~~~~~---------------------J 



It's Word Processor Trade-in Time Again! 
Send us ANY word processor and get VIP Writer III for $49.95! 

Include $3 for shipping . Send $52.95 and your old word processor to the address below. Offer expires 9/15/89 so Hurry! 

VIP Writer III ver. 2 *Cat. # 90_908 Rated "BEST" in RAINBOW Sept. 1988 
AUTOMATIC TEXT FORMATTING VIP Writer Ill offers screen widths of 32, 40, 64 & 80- all with 24 lines and actual lower 

case letters using the CoCo 3's hardware display. It runs at double clock speed and has 4-
color menus making VIP Writer Ill FAST and EASY to use! You can choose foreground, 
background, hi lite and cursor colors from up to 64 hues. Color can be turned ON or OFF 
for the best possible display using a monochrome monitor or TV set. VIP Writer Ill has a 
context sensitive help facil ity to display command usage in easy to read colored windows. 

CUSTOMIZER & PRINTER INSTALLER 
VIP Writer Ill comes with a configuration I printer installation program which lets you 
customize VIP Writer Ill to suit your own liking. You can set screen width and colors as well 
as margins and more. You can also install your own printer and set interface type (serial, 
parallel or J&M), baud rate, line feeds, etc. Once done, you never have to enter these 
parameters again! VIP Writer Ill will load n' go with your custom configuration every time! 

MORE TOTAL TEXT STORAGE 
VIP Writer Ill has 106K total text storage in a 128K CoCo 3 (495K in 512K). VIP Writer 
Ill creates ASCII text files which are compatible with all other VIP Programs as well as 
other programs which use ASCII files. You can use VIP Writer Ill to even type BASIC 
programsl There is a .i8K text buffer (438K in a 512K CoCo 3) and disk f1le linking 
allowing virtually unlimited text space. VIP Writer Ill works with up to four disk drives and 
lets you display directories and free space as well as rename or kill disk fi les. In addition 
VIP Writer Ill is 100% compatible with the RGB Computer Systems Hard Disk. 

POWERFUL EDITING FEATURES 
VIP Writer Ill has a full featured screen editor which can be used to edit text with lines up 
to 240 characters long with or without automatic word wrap around. You can select 
type-over mode or insert mode. There is even an OOPS command to recall a cleared text 
buffer. Other editing features include: Type-ahead • typamatic key repeat and key beep 
for flawless text entry • end of line bell • full four way cursor control with scrolling • top 
of textfile • bottom of textfile • page up • page down • top of screen • bottom of screen • 
beginning of line • end of line • left one word • right one word • DELETE character, to 
beginning or end of line, word to the left or right, or entire line • INSERT character or line 
• LOCATE and/or CHANGE or DELETE single or multiple occurrence using wildcards • 
BLOCK copy, move or delete with up to TEN simultaneous block manipulations • TAB key 
and programmable tab stops • word count • line restore • three PROGRAMMABLE 
FUNCTIONS to perform tasks such as auto column creation and multiple copy printing. 

Writer Ill or Library /W owners: Upgrade to the VIP Writer Ill 2.0 
for $10 + $3 S/H. Send ORIGINAL disk and $13 total. 

VIP Database III *cat. #90-91s 
VIP Database Ill features selectable screen displays of 40, 64 or 80 characters by 24 
lines wilh choice of 64 foreground, background, hilile and cursor colors for EASY DATA 
ENTRY. II uses the CoCo 3's hardware screen and double clock speed lo be the 
FASTEST database available! VIP Database Ill will handle as many records as will fit on 
your disks and is structured in a simple and easy lo understand menu system wilh full 
prompting for easy operation. Your data is stored in records of your own design. All files 
are fully indexed for speed and efficiency. IN-MEMORY SORT of records is LIGHTNING 
FAST and provides for easy listing of names, figures , addresses, etc., in ascending or 
descending alphabetical or numeric order. Records can be searched for specific entries 
using multiple search criteria. The built-in mail-merge lets you sort and print mailing lists, 
print form letters, address envelopes- the lisl is endless. The buill-in MATH PACKAGE 
even performs arithmetic operations and updates other fields. VIP Database Ill also has a 
print spooler and report generator which uses print forms you create. DISK $69.95 

VIP Database owners: Upgrade to the VIP Database Ill for 
$39.95 + $3 S/H . Send ORIGINAL disk and $42.95 total. 

VIP Library /WDCE $179.95 
The VIP Library IWDCE (Writer Database Calc Enhanced) combines all six 
popular VIP application programs- VIP Writer Ill, Database Ill , Calc Ill, Speller, 
Terminal and Disk-ZAP - into one program on one disk called VIP Desktop. 
For VIP Library shipping please add $4 USA. $5 Canada. $10 Foreign. 

VIP Library owners: Upgrade to the VIP Library /WDCE for $99.95 
+ $3 S/H. Send ORIGINAL disk and $102.95 total. 

VIP Library /WOE owners: Upgrade to the VIP Library /WDCE for 
$10 + $3 S/H. Send ORIGINAL disk and $13 total. 

SD Enterprises info line (805) 566-1317 
P 0 Box 621 Carpinteria, Ca. 93013 

Non VIP Library orders add $3 for shipping and handling in USA. Canada $4. Foreign 
$6. COD orders add an additional $2. 75. Checks allow 3 weeks for delivery. 
California residents add 6% sales tax. 

VIP Writer Ill automatically formats your text for you or allows you to format your text in 
any way you wish. You can change the top, bottom, left or right margin and page length. 
You can set your tex t flush left, center or flush right. You can turn right hand 
justification on or off. You can have headers, footers, page numbers and TWO auxiliary 
lines which can appear on odd, even or all pages. You can also select the line on which they 
appear! You can even change the line spacing! Parameters can be altered ANYWHERE! 

PREVIEW PRINT FORMAT WINDOW 
VIP Writer Ill features an exclusive format window which allows you to preview your 
document BEFORE PRINTING IT! You are able to move up, down, left and right to see 
centered and justified text, margins, page breaks, broken paragraphs, orphan lines etc. 

PRINTING VERSATILITY 
VIP Writer Ill prints TWICE as fast as any other CoCo word processor! It supports most 
serial or parallel printers using J&M JFD-CP or Rainbow interface and gives lou the 
ability to select baud rates from 110 to 19,200. You can imbed printer contra codes 
anywhere in your tex t file EVEN WITHIN JUSTIFIED TEXT! VIP Writer Ill also has 
TWENTY programmable printer macros which allow you to easi ly control all of your 
printers capabili ties such as bold, underline, it'!lics and superscript using simple key 
strokes. Other features include: multiple copy printing • single sheet pause • line feeds. 

BUlL T IN PRINT SPOOLING 
VIP Writer Ill has a print spooler with a 57,000 character buffer which allows you to print 
one document WHILE you are editing another. You don't have to wait until your printer is 
done before starting another job! Some word processors DO NOT include this feature! 

50,000 WORD SPELLING CHECKER 
VIP Writer Ill includes VIP Speller (not FREEWARE) to check your text for misspelled 
words It has a 50,000 (not 20,000) word dictionary that can be added to or edited. 

QUALITY DOCUMENTATION 
VIP Writer Ill comes with a well written 125 page manual which is Laser printed, not dot­
matrix like the competition. It includes a tutorial , glossary of terms and examples for the 
beginner as well as a complete index! VIP Writer Ill is truly the BEST you can buy. 
VIP Writer Ill includes VIP Speller 1.1. DISK $79.95 

VIP Writer owners: Upgrade to the Writer Ill 2.0 for $49.95 + $3 
S/H. Send ori inal disk and $52.95 total. 

VIP c a1 c m *Cat. #90-916 
FAST 4-color POPUP menus • PRINT SPOOLER 
32, 40, 64 and 80 Column HARDWARE display! 
Runs VERY VERY FAST at double clock speed! 
Now eve:y CoCo 3 owner has access to a calculating and planning tool betler than 
VisiCalcr , containing all its features and commands and then some. VIP Calc Ill allows a 
large works heel with up to 512 columns by 1024 rows! In addition, VIP Calc Ill has up lo 16 
windows which allow you to compare and contrast results of changes. Other lealures 
include 8 AND 16 digit precision • trig. functions • averaging • algebraic functions • column 
and row ascending and descending SORTS • locate formulas or titles in cells • block move 
and repl icate • global or local column width • limilless pro9rammable functions • create 
BAR charts. Embed printer control codes for customized pnnting. Combine spreadsheet 
dala with VIP Writer documents to create ledgers, projections, slatislical & financial 
budgets and reports. DISK $69.95 

VIP Calc owners: Upgrade to the VIP Calc Ill for $29.95 + $3 S/H. 
Send ori inal disk and $32.95 total. 

Buy RGB-DOS for $29.95, 
Get Hard Disk supporl, new commands and a Disk Drive FREE!* 

Sounds too good to be true? If you own a Radio Shack FD 502 or other double sided Disk 
Drive, using RGB-DOS, you can access the other side of your Disk Drive giving a second 
disk drive absolutely free!' RGB-DOS also supports up to 2 Hard Drives that can be 
used by DISK BASIC as well as OS-9. RGB-DOS works with CoCo 1, 2 and 3 and 
supports double sided drives and faster stepping rates. Other features include: Full 
screen directory display shows drive #, free space and even a disk name! • RUNM 
command and FLEXIKEY Last Command Recall and Edit system • EPROM version executes 
any program when CoCo is turned on for hands free start-up. 64K Req'd. 

SD Enterprises credit card I COD order line. 

1-800-322-9873 EXT 3 
*Available through your nearby Radio Shack Computer Center® and participating Radio Shack stores and dealers 

or order direct from Express OrderSM by dialing 1-800-321 -3133. 



A motley crew: In the foreground, Tandy's Color Mouse and the 
Wlco Trackball from Zebra Systems; In the back, the CH Flight· 
Stick and Questron's joystick. 

A HANDLE ON THE SITUATION 
The Questron Joystick ($29.95) has it all: a base with suction 

cups for secure one-handed operation; two firebuttons - one 
top-mount and one trigger-mount; a pistol grip for comfort and 
precision ; audible clicks for movement and firing ; and an Auto­
fire switch. This is a joystick designed for spl it-second decisions 
in fast-action arcade games. The Auto-fire button sends out a 
steady stream of bullets or laser bolts, etc., letting you devote 
your full attention to the business of "driving ." This is definitely 
one of the most comfortable joysticks around. 

(Questron, P.O. Box 1013, Rochester, IN 46975, 219-223-
5584) 
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Turn up the heat 
with the games of 
summer-
the newest and 
the hottest for your 
Color Computer 

THE REIGN OF THE RODENT 
The joystick, whether it deserves it or not, has garnered itself 

the reputation of being the "adolescent interface." Even though 
it is not limited for use with game software. Try maintaining 
dignity when demonstrating serious programs like Max-1 0 to 
MS-DOS snobs- with a joystick. Bombs away! Plug in a two­
button Tandy Color Mouse ($49.95) instead. (And after your 
misled MS-DOS acquaintances leave , you can try mousing 
around in games that call for a paddle ball-type control.) 

(Tandy Corporation, 1700 One Tandy Center, Fort Worth, TX 
76102) 

IN THE PALM OF YOUR HAND 
If it's an arcade trackball you 've been wanting, the Wico 

Command Control ($49.95) just may be what you 're looking for. 
Test the freedom of full360-degree movement. Determine how 
fast you want to zoom across the screen by how fast you rev your 
hand over the surface. Your brain will think that your hands have 
wandered off to the local arcade hangout. 

(Zebra Systems, Inc., 78-06 Jamaica Ave., Woodhaven, NY 
11421' 718-296-2385) 

THE SKY'S THE LIMIT 
Takeoffs are never a problem with the self-centering Flight­

Stick ($74.95), a solid, top-of-the-line joystick that's designed 
and marketed for the Tandy 1000. (You did know that Tandy 
1000 and Color Computer joysticks are interchangeable, didn't 
you? CoCo kudos go to Gregory Snow for bringing the Flight­
Stick to our attention.) 

The FlightStick for the 1 000 features a pistol grip with both top 
and trigger-finger buttons. The joystick, designed with flight 
simulators in mind, floats on two rotational axes and gives the 
user a sense of enhanced precision . About the largest joystick 
we've ever seen , it's base is heavy and broad enough so that it 
can sit on a desktop without danger of tipping or slipping - no 
handholding required. 

(CH Products, 1225 Stone Drive, San Marcos, CA 92069, 
619-744-8546) 

.~ 
'/ 



MAKE LOVE, NOT WAR 
Are you above the age of consent? If not, turn 

back now, skip over to the next product mention 
-you shouldn't be reading this! Now, we can talk 
about Leisure Suit Larry in the Land of the Lounge 
Lizards ($39.95), a 3-D animated adventure game 
of the adult variety. 

See, there's this guy Larry, and he's just turned 
40, and he's never ... I mean, his only goal in life 
is to lose his . . . Well , suffice it to say that the 
game is a tongue-in-cheek, risque romp through 
an evening you'll never forget as you help Larry 
run the mile for manhood. Leisure Suit Larry 
requires a 512K CoCo 3 and a disk drive. 

(Sierra On-Line, Inc., P. 0. Box 485, Coarse­
gold, CA 93614, 209-683-4468) 

/. 

MAKE WAR, NOT LOVE 
for the do-it-yourself warmonger: Design and 

play your own conflict simulations. Wargame 
Designer II ($25) for the CoCo 3 comes with one 
ready-to-go scenario and four extra icon sets. 
Use a joystick to custom-create terrain down to a 
tree. Determine your unit's strength, firing range 
and level of aggression. Think strategy, plan your 
moves; the computer takes care of "paperwork. " 
You couldn't "stand" Custer's defeat? Do it your­
self. Think Waterloo was a rather soggy end to a 
humble emperor's career? Become Napoleon 
and try, try again . 

(SPORTSware, 1251 S. Reynolds Road, Suite 
414, Toledo, OH 43615, 419-389-1515) 

CHESS IN THE 4TH DIMENSION 
Yes, the fourth dimension, that of time. 4-0 

Chess ($24.95) is two-player 3-D chess with a 
little something extra- a time element. Players 
can actually teleport or time out a piece for a des­
ignated period (the teleporting move must be a 
legal one at the time of initiation) . Lots of havoc 
can be wreaked by one well-planned remateriali­
zation! 

If 4-D is too exotic, there is also a two-player, 
2-D (standard) mode. No matter what dimension 
played, 4-0 Chess requires a CoCo 3, a disk drive 
and a chess partner. 

(Microcom Software, 2900 Monroe Ave., Roch­
ester, NY 14618, 800-654-5244) 
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CASHING IN YOUR CHIPS (Below) 
If you like to take risks but won 't venture past a safe bet, 

Slots & Cards ($39.95) is for you ! It doesn't matter how 
much you blow at slot machines, poker or keno tab les, 
your wallet wil l never feel a thing . What's your game -
slots, video poker, blackjack, keno, high/low? They're all 
here, accompanied by brilli ant graphics for CoCos 1, 2 
and 3. 

(MichTron, 576 S. Telegraph, Pontiac, Ml 48053, 3 13-
334-5700) 

THE PLANET SAVERS (Above) 
Rumor has it that it takes at least 200 hours (but only if 

you're good) to solve The Seventh Link($38 US, $48 CON) , 
an exciting graphics adventure for the CoCo 3. Be you 
dwarf, human, giant or elder, you start out in one little 
kingdom and perhaps voyage to other planets in order to 
prevent the destruction of your homeworld, Elira. 

In this game, players climb mountains, sail across the 
ocean, battle menacing strangers, and perhaps even nego­
tiate a resurrection or two (but that's very expensive) . 
Beware of sea snakes, stone giants and slime! The screen 
scrolls so that you feel you 're in a gigantic maze. Even 
though Oblique Triad supplies some hints and a map, The 
Seventh Link is not for the faint of heart. Science fiction fans 
will find the manual good reading . 

(Oblique Triad, 32 Church St., Georgetown, Ontario, 
Canada L7G 2A 7, 416-877-8149) 

THE ZAX IS BACK! (Left) 
Here's an update of a Zaxxon-type program rewritten in 

1 00-percent machine language by Steve Bjork to take 
advantage of the CoCo 3's graphics and sound - Z'B9 
($24.95) . Call on the best of your arcade skills to defeat the 
flying fortresses and the evil creature that lurks at its heart. 
Pilot your spaceship over walls , around forcefields , and fire 
on anything in your path . Be blown away yourself by smooth 
3-D animation and digitized sound effects! 

(Game Point Software, P.O. Box 6907, Burbank, CA 
91510, 818-566-3571) 

BACK IN THE URANIUM MINES (Left) 
If you thought it was safe to go back in the uranium mines 

after Mutant Miners, think again! Those irradiated radicals 
are back in Re venge of the Mutant Miners ($19.95)! Ten 
levels deep in the bowels of the earth, you must work your 
way up a network of ladders and springboards, leaping over 
areas where the "floor" has collapsed . But above all , you 
must avoid the mutated miners and seek out uranimite, a 
powerful substance that gives you temporary ability to over­
come them. 

Revenge of the Mutant Miners is a one- or two-player 
game for the CoCo 3 and a disk drive. It can be configured 
for level of difficulty, number of lives for each player, and 
starting screen: Play at any level you like! 

(JR & JR Softstuff, P.O. Box 118, Lompoc, CA 93438, 
805-735-3889) 
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Make your CoCo multilingual 

LHabla Espanol? 

Y our computer can. In fact, you can 
program a computer in almost any 
language. Why should you have to 

learn a foreign language to communicate 
with your computer when it only uses ones 
and zeroes? Because of the numerous let­
ters appearing in computer magazines from 
South America, I chose Spanish to illus­
trate this technique. 

Espana! is written in BASIC, simply load 
and run. The program will work on any 
Radio Shack Color Computer system. Please 
remember to save a copy before you run it 
the first time, using SAVE "ES PANOL! BAS". 
You may save it in machine language by 
first running it and then using 
SAL VARM " ESPAN OL. BIN" , 3 1 870 , 
32767 .31870. Before reloading, be sure to 
reserve memory by using the CLE AR com­
mand. Remember, key words are reserved 
and cannot be used for variable names. 
Words reserved by Espana! can be found in 
the tables. 

This utility has some nice surprises. 
Because your BASIC programs are not re­
ally changed, that is, the memory in which 
the program resides is not affected by the 

J.A . Ottum is a Lieutenant Commander 
in the U.S. Navy, presently the command­
ing officer at the Naval and Marine Corps 
Reserve Center in Springfield, Missouri. 
He has worked with computers since 1968 
and wasfirst introduced to the Radio Shack 
Color computer in 1981 . 

program, you can use a program written in 
English, edit it in Spanish, run it in Greek, 
and print it in French. Try listing a program 
on your printer to discover the second sur­
prise. Your printer is also bilingual. If using 
the ASCII option when saving a program, 
ensure that the same key word tables are 
installed when loading. Multilingual , yes, 
but only one language at a time please. 

For 16K users, simply replace lines I 0, 
20, 40, 200 and 210 with lines 15, 25, 45, 
205 and 215 respectively. 

When entering a program the key words 
are converted to and stored as tokens, which 
are used to store memory. An example of a 
key word is "Print" and the token associ­
ated with this key word is 135. Instead of 
using five bytes to store the word "print," 
one byte is used to store the number 135. 
When you list a program, each token, either 
one or two bytes long, is looked up in a 
table and the appropriate key word is printed. 
Since the addresses of the token tables 
reside in RAM, you can easily create your 
own key word tables . 

To install a key word table, change this 
address . BASIC uses two key word tables, 
one for commands and one for functions . 
Super, Extended BASIC and Disk BASIC 

each use two other tables. This gives a 
maximum of eight key word tables (see the 
tables). Espana! installs all of these tables, 
but your system will use only those tables 
that apply. 

The tables are installed by executing a 
simple and sh01t machine language pro-

gram. This machine language routine is 
built by the BASIC program, lines 40 through 
110 and 200. For those of you studying 
assembly language, it simply consists of a 
series of LDX s and STX s followed by an RT S. 

The tricky part of creating a key word 
table is that 12 8 must be added to the ASCII 
value of the last letter of each key word. 
This is used by the tokenize and untokenize 
routines in BASIC ROM to flag the end of 
each key word. 

Try rewriting this utili ty in another lan­
guage. The challenge to writing this pro­
gram is the interpretation. On your next 
visit to a favorite bookstore note that there 
are numerous English-Spanish books, all 
conversational, none technical. Other pos­
sibilities include the use of an alternate 
character set to handle non-standard char­
acters or development of your own private 
key words. If you encrypt selected key 
words you may discover a simple way to 
protect your favorite programs from being 
edited, listed or saved without permission. 
This is accomplished by removing and 
changing the number of selected key words, 
by spelling these words in a non-standard 
format, or by. using lower-case key words 
(see the tables). 

(Questions or comments concerning this 
article may be addressed to the author at 
5858 S. Roanoke, Springfield, MO 65807. 
Please include an SASE if requesting a 
reply.) 

0 
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Table 1: 

Number Keyword Table 
of 
Entry 

of Address 
Keywords Table 

BASIC Commands 
BASIC Commands 
Extended Commands 
Extended Functions 
Disk Commands 
Disk Functions 
Super Commands 
Super Functions 

288 
293 
298 
303 
308 
313 
57698 
57703 

289-290 291 -292 
294-295 296-297 
299-300 301-302 
304-305 306-307 
309-310 311 -312 
314-315 316-317 
57699-57700 57701-57702 
57704-57705 57706-57707 

Table 2: BASIC Commands and Functions 

English Spanish English Spanish 

FOR PARA GO IR 
RE M NO TA ' 

ELSE SINO IF SI 
DATA DATO PRINT IMPRESSAR 
ON SOBRE INPUT ENTRAR 
END FI N NEXT SIGUIE NTE 
DI M DEC LARA R RE AD LEER 
RU N EMPEZA R RESTORE RECOBRAR 
RE TURN VO LVER STOP PARAD 
POKE METER CONT SEGUIR 
LIST LIST A CLEAR RESGU ARDAR 
NE W NUE VO CLOAD CCARGAR 
CSA VE CSAL VA R OPEN ABRIR 
CLOS E CERRA R LUST LLI STA 
SET PON ER RESET REP ON ER 
C LS CLA REAR MOTOR MOTOR 
SO UND SON IDO AUDIO DIDO 
EXEC COM ENZAR SKIP F SALTA R 
TAB( TA B( TO HAST A 
SUB SUB THEN ENTONCES 
NO T NO STEP ESCALA 
OFF APAGAR + + 

- * * 
I I @ @ 

AND y OR 0 
> > = = 
< < SG N SG N 
TNT !NT ABS AB S 
USR uso RND RND 
SI N SIN PEEK VER 
LE N LO NGITUD STR$ STR$ 
VAL VA L ASC ASC 
CHR$ CHR$ EOF EOF 
JOYSTK JOY ST K LEFT$ IZ OUIRDO 
RIGHT$ DEREC HO MID$ MEDIO 
POINT PU NTO INKEY$ TI PO 
MEM MEM 

Note: Lowercase 'y' and ' o' were used to avoid confu-
sion with variables Y and 0 since 'AND' translates to 
Y, and ' OR' translates to ' 0 ' 
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Table 3: Extended BASIC Commands and Functions 

English Spanish English Spanish 

DEL BOR RAR EDIT CAM BIAR 
TRON TRON TRO FF TROFF 
DEF DEFIN IR LET DE JAR 
Ll NE LI NEA PC LS PC LA REAR 
PSET PP ONER PRES ET PREP ONER 
SCREE N PANTA LLA PC LEAR RESERVA 
COLOR CO LOR CIRC LE CIR CULO 
PAINT PINTAR GET COG ER 
PUT APARTAR DRAW DIB UJAR 
PC OP Y PCO PIA PMO DE PMODO 
PLAY JUGAR DLOAD DC ARGAR 
RE NUM NUME RO FN FN 
USI NG US AR AT N ATN 
cos cos TAN TAN 
EX P EXP FIX FIX 
LOG LO G POS POS 
SOR SOR HEX$ HEX$ 
VARPTR IMPRIMIR IN STR INST R 
TIM ER TI EMPO PPOI NT PP UNTO 
STRI NG$ HI LO 

Table 4: Super Extended Commands and Functions 

English Spanish English ' Spanish 

WIDTH ANCHO PALETTE PIN CEL 
HSCREE N HPA NT ALLA LPO KE LMETER 
HCLS HCLAREAR HC OLOR HCOLOR 
HPAI NT HP INTAR HCIRCLE HCIRC ULO 
HLI NE HLI NEA HGET HC OGER 
HPU T HA PARTAR HBUFF HBUFF 
HPRINT HIMPRE SA R ERR ERR 
BRK ROMP ER LOCATE SIT UA R 
HSTAT HSTAT HSET HPON ER 
HRESET HRE PON ER HDRAW HD I BUJAR 
CMP CMP RGB RGB 
ATT R ATTR LPEEK LVER 
BUTTO N BOT ON HPO INT HPU NTO 
ERNO ER NO ERLI N ERLI N 

Table 5: Disk BASIC Commands and Functions 

English Spanish English Spanish 

DIR DIR DRI VE UN I DAD 
FIE LD CAM PO FILES AR CHIVO 
KILL CORTAR LOA D CARGAR 
LSET LPONER ME RGE UNIR 
RENAME NOMBR E RSET RPON ER 
SA VE SALVAR WRITE ESC RIB IR 
VERI FY VERI FICAR UNLO AD UNCARGAR 
DS KINI ININ IAR BACKUP DUP LI CAR 
COPY COP IA DSKI$ DSK I $ 
DSKO$ DSKO$ DOS DOS 
CVN CVN FREE GRANHO 
LO C LOC LO F LOF 
MKN $ MKN$ AS COMO 



BEST PUBLIC DOMAIN PROGRAMS 
FROM T&D SUBSCRIPTION SOFTWARE 

T&O 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! 

Music 1·7 ADVENTURES 1,2 
Each Disk/Tape Contains 
9 Great Adventures 
Ready To Run ...-(' ~:~ 

(.;"-'; · . 
Order A1 Or A2 •' · .. ' 

TELECOMMUNICATIONS 1·3 
T1 - Haysae, Kermtt, Mterm 
T2 - CobsterTerminal Package 
T3- MikeyterTerminal Package 

GRAPHICS 1· 4 

[:,.:~ 

~~ ,lJII 
EDUCATION 1·4 

G1 - 12 Basic Graphic Programs 
G2 - 12 Basic Graphic Programs 
G3 - 9 Coco 3 Graphic Programs 
G4 - 22 Coco Max Pictures 
GS - 22 Coco Max Pictures 
G6 - 22 Coco Max Pictures 
G7- 1S Coco Max Pictures 
GB- 22 .Bin Pictures 

E1- 12 Programs For Young Kids 
E2- 12 Programs For Hi~Jh School Kids 
E3 • 11 Programs Teach1ng The Coco'S Commands 
E4 • S Graphics Programs About Australia 

G9- 22 .Bin Pictures 
G10 • 14 Large .Bin Pictures 
G11 • 8 Mge Pictures 

HOME MANAGEMENT 1·4 
• 12 Programs Each Disk/Tape • 

H1 - ChE<ckbook, Database, Word Processor, + 
H2 ·Cash Journal, Investments, Mail Ust, + 
H3 - f'inance, Int. Rates, Stocks, + 
H4 ·Spelling Fix, Spelling Checker, + 

UTILITIES 1·8 
• 12 Programs Each, 1-4 Require Disk • 

U1 - Backup3S, Diskzapr, Romcopy, Timer, + 
U2- Customize, Diskfix, Disktest, Muttback, + 
U3 - Diskaid, Dsklibry, Mldata, Playmac, + 
U4 - Macpix, Stat-Log, Unarc, Unmaster, + 
US • Assemblr, Mcbase, Squeezw, Wr~er, + 
U6 • Chr-Ed3, Hgrcolor, Minidos, Updnlist, + 
U7- Head Print With 30 Mini Pictures 
U8 - Fig Forth Language W~h 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 • 

G12- Coco Max 3 Pictures I.Jii:~=======!ii. 
G13 • ~~acpaint Graphic Editor 
G14 • S Macintosh Pictures 

GAMES 1·11 . 
• Each Disk/Tape Contains 12 Programs· ~Y 
GA1 • 3Dtictac, Missle, Poker, Tycoon,+ 1~¥ 
GA2- Chess, Motojump, Rider, Slots,+ :1;:; 
GA3 • Battship, Golf, Lander, Robots, + · ;;;.. 
GA4 - Abm, Cartel, Subchase, Trek, + - .... 
GAS - Blackjack, laser, Raceway, Utopian, + 
GA6 - Kings, Navyguns, Poolgame, Subship, + ; ~· ;::· . ~ 
GA7 • Connect4, F-16, Life, Mazeland, + Q9 "ol""" - w 
GAB · Chute, Football, Othello, Slither, + • • 
GA9 • Civilwar, Flight, Prix, Stock,+ """=,.~~:::5iiii;iii·~::J:-::::;;.-,;;­
GA10- Cave, Fly, Pedro, Scramble,+ ~-0 :y .. ~ 
GA11 -Bunkers, Craps, Gunner, Nukeattk, + 

MAIL TO: 

T &D Subscription Software 
- ------- 2490 Miles Standish Drive 

Holland, Michigan 49424 
(616) 399-9648 

Call or write tor a FREE catalog ! 

CIRCLE ISSUES DESIRED Name __________________________________ _ 

Ml Gl El Ul GAl 
M2 G2 E2 U2 GA2 
M3 G3 E3 U3 GA3 
M4 G4 E4 U4 GA4 

Address; _______________________________ _ 

M5 G5 U5 GAS 
City ______________ _ State ___ Zip M6 G6 H1 U6 GA6 

M7 G7 H2 U7 GA7 
GB H3 us GAS 

A1 G9 H4 GA9 
A2 GIO GA10 

Gil GA1 1 Credit Card "-------------------------------

T1 G12 
T2 Gl3 
T3 G14 

Expires ________________________________ _ 

PLEASE CIRCLE 

TOTAL AMOUNT~------------------------- TAPE DISK 

Please turn to pages 110 and 111 for our Subscript ion Software! 



The listing: ES PANO L 

0 ' COPY RIGHT 1989 FALSOFT,INC 
10 CLEAR 897.31869 
15 'CLEAR 897, 15485:'16K USERS 
20 P=31919 
25 'P=15535: '16K USERS 
30 FOR K=l TO 8 
40 G=31865+6*K 
45 'G=15481+6*K: '16K USERS 
50 READ N,D 
60 POKE G-1,142 
70 POKE G,INT(P/256) 
80 POKE G+1,P-INT(P/256)*256 
90 POKE G+2,191 
100 POKE G+3,INT(D/256) 
110 POKE G+4,D-INT(D/256)*256 
120 FOR X=1 TO N 
130 READ A$ 
140 FOR Y=1 TO LEN(A$) 
150 POKE P,ASC(MID$(A$,Y ,1)) 
160 P=P+1 
170 NEXT Y 
180 POKE P-1,128+PEEK(P-1) 
190 NEXT X,K 
200 POKE 31918,57 
205 'POKE15534,57: '16K USERS 
210 EXEC 31870 

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. 
RAINBOW 
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FEATURES: 
• auto fire lockdown 

releases continuous 
stream of bullets 

• dua l fire buttons 
use eithe r thumb 

or trigge r finger 
• SLLction cup base 

for one hand play 
• 6 micro-switches 

for super sensitivity 

To get your own Quest ron 
Joystick, send $29.95 to 

QUESTRON 
P.O. Box 1013 

Rochester. IN 469 75-1013 
or call 

219-223-5584 
C.O.D.s add $3.00 

215 'EXEC 15484: '16K USERS 
220 . 
230 'SUPER EXTENDED COMMAND KEYW 
ORDS 
240 DATA 23,57699,ANCHO , PINCEL,H 
PANTALLA.LMETER,HCLAREAR,HCOLOR, 
HPINTAR,HCIRCULO,HLINEA,HCOGER,H 
APARTAR,HBUFF,HIMPRESAR,ERR,ROMP 
ER,SITUAR,HSTAT,HPONER,HREPONER, 
HDIBUJAR,CMP,RGB,ATTR 
250 . 
260 'SUPER EXTENDED FUNCTION KEY 
WORDS 
270 DATA 5,57704,LVER,BOTON,HPUN 
TO, ERNO, ERLI N 
280 . 
290 'DISK BASIC COMMAND KEYWORDS 
300 DATA 20,309,DIR,UNIDAD,CAMPO 
,ARCHIVO,CORTAR,CARGAR, LPONER,UN 
IR,NOMBRE,RPONER,SALVAR,ESCRIBIR 
,VERIFICAR,UNCARGAR,ININIAR,DUPL 
ICAR,COPIA,DSKI$,DSKO$,DOS 
310 . 
320 'DISK BASIC FUNCTION KEYWORD 
s 
330 DATA 6,314,CVN,GRANITO,LOC,L 
OF,MKN$,COMO 
340 . 
350 'EXTENDED BASIC COMMAND KEYW 
ORDS 
360 DATA 25,299,BORRAR,CAMBIAR,T 
RON,TROFF,DEFINIR,DEJAR,LINEA,PC 
LAREAR,PPONER,PREPONER,PANTALLA, 
RESERVA,COLOR,CIRCULO,PINTAR,COG 
ER,APARTAR,DIBUJAR,PCOPIA,PMODO, 
JUGAR,DCARGAR,NUMERO,FN,USAR 
370 . 
380 'EXTENDED BASIC FUNCTION KEY 
WORDS 
390 DATA 14,304,ATN,COS,TAN,EXP, 
FIX,LOG,POS,SQR,HEX$,IMPRIMIR,IN 
STR,TIEMPO,PPUNTO,HILO 
400 . 
410 'BASIC COMMAND KEYWORDS 
420 DATA 53,289,PARA,IR,NOTA, ',S 
INO,SI,DATO,IMPRESAR,SOBRE,ENTRA 
R,FIN,SIGUIENTE,DECLARAR,LEER,EM 
PEZAR,RECOBRAR,VOLVER,PARADA,MET 
ER,SEGUIR,LISTA,RESGUARDAR,NUEVO 
,CCARGAR,CSALVAR,ABRIR,CERRA R~ L L 
ISTA,PONER,REPONER,CLAREAR,MOTOR 
,SONIDO,OIDO,COMENZAR 
430 DATA SALTAR,TAB( ,HASTA,SUB.E 
NTONCES,NO,ESCALA,APAGAR,+,-,*,/ 
,11,&,@,>.=.< 
440 . 
450 'BASIC FUNCTION KEYWORDS 
460 DATA 20,294 , SGN ,INT, ABS,USO, 
RND,SIN,VER,LONGITUD,STR$,VAL,AS 
C, CHR$,EOF,JOYSTK,IZOUIREDO,DERE 
CHO,MEDIO,PUNTO,TIPO.MEM ~ 



CoCo Gallery 

1st Place From RAINBOWfest Live- Chicago '89 

B~f lor DGt·td lJnfkn 

Clown Joe D. Walker 
Joe, of Jackson, Michigan, has 14 years of experience with IBM 
mainframes. His hobbies, besides the CoCo, are model railroad­
ing and photography. This scene was designed using CoCo Max 
Ill and printed via Joe's program Star*Max. 

SHOWCASE YOUR BEST! 
You are invited to nominate original work for 

inclusion in upcoming showings of "CoCo Gal­
lery." Share your creations with the CoCo Com­
munity! Be sure to send a cover letter with your 
name, address and phone number, detailing how 
you created your picture (what programs you 
used, etc.) and how to display it. Also please 
include a few facts about yourself. 

Don't send us anything owned by someone 
else; this means no game screens, digitized 
images from TV programs or material that's al­
ready been submitted elsewhere. A digitized copy 
of a picture that appears in a book or magazine is 
not an original work. 

We will forward one first prize of $25, one 
second prize of $15 and one third prize of $10. 

Please send your entry on eit~er tape or disk 
to the CoCo Gallery, THE RAINBOW, P.O. Box385, 
Prospect, KY 40059. Remember, this is a contest 
and your entry will not be returned. 

-Tony Olive, Curator 

3rd Place 
Fire Station No.1 
Jim Noah 

Jim, a recently retired district fire chief, has combined his 
hobbies of art and studying the history of the fire department 
by drawing the original and newer stations from the Fort 
Worth, Texas area using CoCo Max Ill. 

2nd Place From RAINBOWfest Live- Chicago '89 

Plane Joan Feldvary 
In addition to gardening and part-time nursing, Joan, from 
Jackson, Michigan, enjoys using her CoCo for desktop pub­
lishing, data processing and graphics applications. This 
plane was generated with CoCo Max Ill. 
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Dodging moving merchandise and collecting coupons 

Shopping Spree 

By Curt Coty 

S hopping Spree is an action game 
that challenges you to avoid streams 
of toys, appliances, sporting goods 

and other items moving about a depart­
ment store, and to collect as many coupons 
as you can. 

You control the shopping cart located at 
the top center of the screen. When the 
game starts there is a beep and the cart 
begins moving to the left. The items for 
sale flow from right to left in the top aisle. 
Flow is directed from the left to the right in 

Curt Coty is a computer science student at 
Michigan State University. 
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the middle aisle, and the bottom aisle 
flows from right to left as does the top 
aisle. The right joystick lets you jump 
between aisles and avoid being carried off 
the screen. As you move between aisles 
you must avoid crashing the cart into any 
of the items moving about the store. When 
an opportunity occurs you should "jump" 
on a coupon, symbolized by a dollar sign 
($), which determines your score. 

The shopping spree begins on the top 
floor of a five-story department store. The 
top floor houses the electronics - televi­
sions, radios, and telephones. If you suc­
ceed in collecting six coupons in the elec-

tronics department you are promoted to 
the toy department, one floor down and 
one floor closer to getting out of the de­
partment store safely. If, however, you do 
not succeed in getting the first cart out of 
the store safely, you have two extra carts 
with which to continue. After collecting 
six coupons in the toy department you 
proceed to the third floor, and so on. 

In the center of the screen is an arrow 
pointing to the floor and department on 
which you are currently located. Above 
that, in the rectangle labeled "coupons", is 
a representation of how many coupons are 
still needed before descending to the next 
department. The reserve carts are placed 
below the coupons and to the far right of 
the screen. 

The program uses three machine lan­
guage subroutines to move the merchan­
dise through the store. Be sure to save the 
program before running it, because an 
error in these routines may crash the pro­
gram if they are not entered correctly. 
Also, because the graphics memory changes 
when a disk controller is plugged into the 
color computer, the program requires a 
disk drive. Perhaps some adventurous person 
can modify the subroutines to work with a 
tape system. This program uses the high­
speed poke for the CoCo 3: POKE 65497 . 0 
so be sure to press the Reset button before 
saving it. 

(Questions or comments concerning this 
article may be addressed to the author at 
4072 11 Mile Road, Auburn, MI486JJ. 
Please include an SASE when requesting a 
reply.) 0 



Choose from a library of popular titles 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 
N intendoTM 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 N intendo of America , Inc. 

learning programs for chi ldren 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 1989 Software Buyer's 
Guide. Or pick one up at any 

Radio Shack-your one-stop 
neighborhood software center. ·------·· I Send me a new 1989 Software Guide. I 

Mail to: Radio Shack, Dept. 90-A-019 I 300 One Tandy Center, Fort Worth, TX 76102 I 

I Name I 
I Address I 
I 

City 

State I 
I ZIP I 

Phone--- -------

~. ........ .11 

1tad1e lhaeK 
The Technology Store™ 

A DIVISION OF TANDY CORPORATION 



190 .......... 37 1420 ...... 150 
420 ..... ... 208 1670 ...... 243 
480 .......... 66 1910 ........ 15 
680 ........ 219 2060 .... 162 
970 .......... 47 2330 ........ 37 
1200 ........ 6 END .......... 1 

The listing: SPREE 

0 ' COPYR IGHT 1989 FALSOFT,INC 
10 'SHOPPING SPREE (C) 1989 BY C 
URT COTY 
20 CLE AR 500,32500:PCLEAR 7 
30 CLS : PRINT"AR E YOU USING A RGB 

MONITOR?" 
40 I$=INKEY$:IF I$="" TH EN 40 
50 IF I$="Y" THEN CL$="620056365 
2205625633836 17" ELSE CL$="5 1003 
20620153245632 10631 " 
60 FOR X=0 TO 15: PALE TTE X,0: NE X 
T X 
70 PA LETTE 4,VAL(MID$(CL$, 1 ,2)) 
80 PALETTE 5,VAL( MID $(CL$,3,2)) 
90 PA LETTE 6,VAL( MI D$(CL$,5,2)) 
100 PALETTE 7,VA L(MID$(CL$,7,2)) 
110 C LS0 
120 DIM N$(10),L$ (26),GD(20, 14 ), 
SH(15,10), MT (15,10) 
130 DATA 14 ,8, 10,0,0,0,0,0,0,0,8 
,0,0,0,0,0,14,8,0,0,0,0,0,0,0 
140 DATA 12,10,14,10,14,10,14,10 
,14,10,10,14,10,14,10,0,12,10,14 
,10,14,5,13,5, 13 
150 DATA 12,8,8,8,12,8,14,8,14,8 
,8,8,8,12,10,0,12,8,14,8,8,5,12, 
5,12 
160 DATA 0,0,0,0,0,0,8,0 ,8,0 ,0,0 
,0, 12,8,0 ,0,0 ,8,0,0,4, 12,4,12 
170 WIDTH 32:POKE 41382, 128:POKE 
65497,0:POKE 63506,33:POKE 6377 

2,33 
180 FOR C=1 TO 3 
190 FOR Y=0 TO 96 STEP 32 
200 PRINT@ Y+C*66,""; 
210 FOR X= 1 TO 25 
220 READ D 
230 PRINT CHR$( 128+16*C+D); 
240 NEXT X,Y 
250 RESTORE 
260 NEXT C 
270 PRIN T @ 392,"(C) 1989 BY CUR 
T COTY"; 
280 PAL ETT E 1,56:PAL£TTE 2,59 : PA 
LETTE 3,10: PALETTE 12,59 
290 LV=5:SP= LV:N C=0 
300 D$="BR2;D8;U1;L2;R5;U3;L5;U3 
;R5" 
310 P$="CBAABCFCBAABCFFGEA" 
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320 ML$="8E143EA684A701301F8C124 
026 F58E14208600A7843088E08C 12402 
6F639 " 
330 TT=32500: DEFU SR0=TT:GO SUB390 
340 M L$ ="8E 10 21A684A 71 F30018C 11F 
F26F58E 11FF8600A7843088 E08C 101F2 
6F639 " 
350 TT=32650:DEFUSR1=TT:GOSUB390 
360 ML $="8E 14E 1A684A7 1F300 18C16B 
F26F58E 16B F8600A7843088E08C 14DF2 
6F639 " 
370 TT=32550 :DEFU SR2=TT: GOSUB390 
380 GO TO 410 
390 VV =0 :FOR I=1TOLEN (ML$)STEP2 :A 
A$=M I D $ ( M L$, I , 2) : AA=VA L( "&H "+AA$ 
) :PO KE TT+VV, AA: VV=VV +1:NEX T I 
400 RETURN 
410 'DEFINE CHAR AC TER SET 
420 N$(0)=" NU 6R4U6 L4R6D6BR4 " : N$ ( 
1)="R6 UL 2N L4U 5L2DR 2BR 6B D5":N$ (2) 
="R6UNL2BU2U3L6R4D3L4D3BR10":N$( 
3)="R6 U3NL4U 3L6R4D6BR6":N$ (4 )="B 
U3NU 3R4 ND 3U3R2 D6BR4 " 
430 N$(5)=" UR 2D L2R6 U3L6U3R2ND3R4 
BR4BD6":N$(6)="NU6R6U3LND3L5U3R6 
DL2BR6BD5":N$(7)="BU6R4D6RU6RD6B 
R4":N$(8)="U3NR4U3R4D6RU6RD6L6BR 
10":N$(9)="BU3NR4U3R4D6RU6RD6BR4 
" 
440 L$ (0)=" U6R2N D6R4D 3NL6D3BR4 ": 
L$(1)= L$(0)+" BL4 L6BR 10":L$(2)="N 
R6U6R2ND6R4D2BF4":L$(3)="U6R2ND6 
R2F2D2G2BR6":L$(4)="NR6U3NR4U3R2 
ND 6R4BD6BR4 ":L$ (5)=" U3NR4U3R2ND6 
R4BD6BR4":L$(6)="NR6U6R2ND6R4BD4 
D2BR4" 
450 L$ ( 7)="U6R2 D3ND3R4U3D6BR4 ": L 
$(8)="R2U6L2R6 L2D6R2 BR4 ": L$(9)=" 
R2U6L2R6 L2D6BR6 " : L$ (10)="U6R2D2N 
M+4 , -2 ND 4F4BR4":L$ (1 1) ="U6R2D6R4 
BR4":L$(12)="U6R2ND6F2E2D6BR4" 
460 L$( 13)="U6R2 D3R2 D3R2N U6BR4 ": 
L$(14)=" U6R6 L4D 6R4 NU 6BR4 ":L $( 15) 
=" U6R2 ND 6R4D3L4BD 3B R8" : L$(16)="U 
6R2ND6R4 D6L6R4B U2M+4, +2BR4 ":L$ (1 
7)="U6R2 ND 6R4 D3L4R2 M+ 2,+3BR4": L$ 
(18)="R6 U3L2N D3L4U 3R2ND3R4BD6BR4 
" 
470 L$( 19)="B U6R2 ND 6R2ND6R2BD6BR 
4" :L$(20)=" U6R2D6R4NU6BR4 ":L$(21 
)="BR2H2U4R2D4F2E2U4BD6BR4": L$ ( 2 
2)="B U2U4R2D6E2F2N U6BR4 ":L$ (23)= 
"UE2 H2UR2D F2G2 DB R4 UH 2E2UBD6BR4" : 
L$(24)=" UR 2D L2R 6U3 NU 3L6U3R2D3BR8 
BD3":L$(25)="R6UL2DL4U2M+6, -2 U2L 
6DR2 
480 GOTO 520 
490 FORK=1TOLEN(W$):L=ASC(MID$(W 
$,K,1)):IFL>64ANDL<91THENL$=L$(L 
-65)E LSE IFL=46 THE NL$="URD LBR6 "EL 



Purveyors of fine Color Computer Hardware and 
Software Since 1987 

INTERNATIONAL ORDERS: 
206-235-0917 

TOLL-FREE U.S. ORDER HOTLINE: 
1-800-ADS-AHQY 1-800-237-2409 

TECHNICAL SUPPORT: 
1-206-235-0917 

uarterMeg 
for $89.95! 

dips at cJtr current roloronco markot 17ico. Duo 10 
pricos wo sutJoct to dungo v.ithoul notico. 

0 File Svstem 
c. 

Repack 0 
Your OS9 disks are suffering from a bad case of 
fragmentation, and we've got the $29.95 cure. 

Our revolutionary circuit combines four 64K x 4 memory 
chips on the QuarterMeg board with the four identical 

memory chips in the 128K CoCo 3 to double your OS9 and 
BASIC memory to 256K. 

Did you know that as you modify or create files, OS9 breaks them up into smaller and 
smaller p ieces scattered randomly across your disks? It's true, and it means that your 
OS9 system gets less efficient (and just a little slower) every time you use it. 

Zero-K QuarterMeg (no chips) -- $39.95 
Also available: Standard QuarterMeg (4 chips), Full 

QuarterMeg (8 chips) & Fat QuarterMeg (512K •• 16 chips) 
»> MARKET PRICE «< 

Our new File System Repack program exam ines each file on your hard or floppy disk. It 
reverses the effects of fragmentation by gathering up and combining pieces of files. In 
addition to the immediate benefit of a faster system 1 our program a lso reduces disk 
head movement •• in the long term, decreasing wear on your system's mechanical parts. 

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

Burke & Burke's R.S.B. software gives you a complete, OS9-compatible version of Disk Extended Color BASIC. We've added new software for 
OS9-style graphics, sound, printer, and disk 1/0. The BASIC you know and love is now running under Level 2 OS9 windows! 

R.S.B . loads and saves files using OS9's file format, so we've also included utilities to transfer BASIC programs and data files betwen OS9 and BASIC 
disks. Of course, you can't use R.S.B. to run machine language programs, and some BASIC command s work slightly differently under R.S.B. 

Your BASIC programs can take full advantage of great OS9 features like hard disks, no-halt floppies , multi-tasking, and 2 MHz operation . 

R.S.B. raquires a CoCo 3 with at least 128K RAM (256K strongly recommended), a floppy controller 
with e ither Tandy Disk BASIC or DISTO CoCo 3 COOS, and Level 2 OS9. 

R.S.B. Version 1.3 
$39.95 

CoCo-XT Hard Disk Interfaces 
Hundreds of Color Computer enthusiasts in the US, Canada, Europe, 
South America, and Australia love our affordable high-performance hard 
disk interfaces! Look at these features: 

NO HALT • 1 or 2 hard drives • 30% faster than SASI • Uses PC-type 
hard disk drives & controllers • 5 Meg to 120 Meg per drive • Does 
not use interrupts • Multi-PAK recommended • Works with 12 Volt 
Y-cables • Includes EZGen boot file editor for easy installation 

Each interface includes a durable, fully enclosed metal housing , user 
manual, and software for use with HYPER-I/O or OS9. The CoCo XT-RTC 
adds a battery-powered real time clock I calendar for OS9 and BASIC. 

g~g~ ~~-RTC ~~~:~~ (a~ii~f-Bo) 
The Profesional Touch: XT-ROM 2.3 
Install XT-ROM in your CoCo XT hard disk controller's BIOS ROM socket . It 
automatically boots and reboots OS9 from your hard disk. 

Select among any of two different hard disk boot files, two 
different floppy boot files, or your BASIC ROM at power-up. '-..:....;...;;......;;....;_~ 
XT-ROM gives your system that " professional touch" . Great for 
un attended BBS, home security, or other fai l-safe CoCo applications. 

Wild & MV Version 2.1 

Use "wildcards" with 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 
Contact Frank Hogg Hardware. or What? 

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

HYPER-I/O modifies the Disk BASIC in your CoCo 1, 2, or 3 to provide a 
" Dynamic Disk Interface". Use your existing BASIC and MiL software 
with hard disk interfaces (CoCo XT, DISTO, LR), RAM Disks, and any mix 
of floppy drives from 160K to 720K each. Fully RESET protected, user 
configurable, expandable, EPROM-able HYPER-I/O V2.6B is th e most 
versatile CoCo hard disk DOS available. Please specify H YPER-I/O, 
DISTO HYPER-I/O, or LR HYPER-I/O when ordering. 1 $

29
_
95

1 

HYPER-Ill (Adds RAM Disk and Print Spooler to CoCo 3 HYPER-I/O. 

$12.95 

HYPER-I/O & HYPER-Ill work with your 
8&8, RG8, LR, or DISTO Hard Disk 

HYPER-1!0 Utilit1·es Th e HYPER-I/o HARD orsK uTtL­
...,~ ...... ~:...:.. .... r....--"""'-""-""'"'-'"'"""""" !TIES let you perform wildcard 
by Kevin Berner copy, delete, and search operations 
on your HYPER-I/O directories. Great timesaver for moving data from 
floppy disk to hard disk, or for BBS maintenance. Kevin's DISK DOCTOR 
will lock out bad sectors on your hard or floppy disks, and includes a 
disk-zap utility designed specifically for use with HYPER-I/O. 

DISK Doctor $17.95 HYPER-I/O Hard Disk Utilities $21.95 

v 
~ 

Pt:R T :A.SC'L 'L 
$19.95 

PERTASCII is a Level 2 OS9 scrambled­
letter word game for 1-16 players: yourself, 
the computer, other users on your system, 
even friends that call in on a modem. 

Great for BBS and multi-user systems ... or pl ay against the computer to 
hone your skills! Includes a user-expandable 15,000 word vocabulary . 

Minimum 256K CoCo 3, Leve l 2 OS9 , and one disk drive required. CoCo 2 
and 128K owners : watch for our 128K I 64K version! 

Labs, Howard Medical 
Computers, or MlcroCo m 
Tec hn ologies for 
i nform ation about 
co mplete Burke & Burk e 
har d di sk systems 

68B09E 2MHz Microprocessor 
4' Hard Disk Cable Set 

$14.95 
$17 .50 

$9.95 

Yst another~lurn .t dJnl}! rrFn1 
Don't be afraid ofthe dungeons. . . 1 ~ ., .$9 .9 5! ~ 
Jia:g g otpa: ttb 

Blank 27128 EPROM 
(for HYPER-I/O) 
Hard Disk BIOS Socket Installed $7 .50 

P.O. Box 58342 
(206) 

Renton, WA 98058 
235-0917 

DAGGORPATCH puts the thrill back into your Dyna Micro Dungeons of Daggorath™ 
game cartridge by patching it to run from disk. Includes disk load & save, 
auto-repeat command, pause, DMP-100 screen dump, tape-to-d isk, and morel 

I PLEASE ADD 8.1% 
SALES TAX . COD's add $2.75. 

Minimum U.S. shipping & handling $3.00. 
$4.00 minimum shipping to Canada. 

Please allow 2 weeks for delivery. Overnight or 
2-day delivery ava ilable for In-stock Item s. 

Te lephone orders call (800) 237-2409 

~ 
RAINBOW 
CERTlFICAliON 

SEAL 

Burke & Burke Advertisement The RAINBOW July, 1989 (Composite BIW) 
Copyright 1989 by Burke & Burke 



SEIFL<480RL>57THENL$="BR6"ELSEL$ 
=NS(L-48) 
500 DRAW L$:NEXT K 
510 RETURN 
520 'DRAW SCREEN 
530 PMODE3,l:COLOR 8,5:PCLS 
540 GET(l,l)-(16,ll),MT,G 
550 DRAW"BM 20,80;C6":W$="COUPON 
S":GOSUB 490 
560 FOR X=120 TO 200 STEP 16:DRA 
W"BM"+STRSCX)+",73;C6;"+D$:NEXT 
X 
570 DRAW"BM60,9;S4;C7":W$="SHOPP 
lNG SPREE":GOSUB 490 
580 DRAW"BM62,10;C6":W$="SHOPPIN 
G SPREE":GOSUB 490 
590 DRAW"BM75,110;C6":W$="FLOOR" 
:GOSUB 490 
600 DRAW"BM103,125;C6":W$="5 ELE 
CTRONICS":GOSUB 490 
610 DRAW"BM103,140":W$="4 TOY SH 
OP":GOSUB 490 
620 DRAW"BM103,155":W$="3 HOUSEW 
ARES":GOSUB 490 
630 DRAW"BM103,170":W$="2 SPORT! 
NG GOODS":GOSUB 490 
640 DRAW"BM103,185":W$="1 GROCER 
Y":GOSUB 490 
650 DRAW"BM3,70;C8;R249;F3;08;G3 
;L249;H3;U8;E3" 
660 DRAW"BM3,0;R249;F3;08;G3;L24 
9;H3;U8;E3" 
670 DRAW"BM3,88;R249;F3;097;G3;L 
249;H3;U97;E3" 
680 COLOR 8,8 
690 LINEC0,33) - C255,33),PSET 
700 LINEC0,52) - (255,52),PSET 
710 CR$="C6;R2;D2;R13;05;L3;D2;L 
2;U2;L4;D2;L2;U2;L1;U3;Rl2;L12;U 
2" 
720 DRAW"BM124,17"+CR$ 
730 DRAW"BM200,96"+CR$:DRAW"BM22 
0,96"+CR$ 
740 GETC124,17) - (139,27),SH,G 
750 PCOPY 1 TO 5: PCOPY 2 TO 6 
760 GOTO 1660 
770 'DRAW TELEVISION 
780 PALETTE 6,VALCMID$CCL$,5,2)) 
790 PALETTE 7,VAL(MID$(CL$,7,2)) 
800 DRAW"BM25.121;C7;F5;E5;G5;C6 
;R8;08;L16;U8;R8" 
810 PAINTC25,130),6,6 
820 COLOR 7,7 
830 LINE(24,127)-(32,133),PSET.B 
F 
840 COLOR 8,8:PSETC36,128):PSETC 
36,131) 
850 'DRAW RADIO 
860 COLOR 7,7 
870 LINEC22,145)-(37,154),PSET,B 
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F 
880 LINEC22,141)-(27 ,145),PSET 
890 DRAW"BM22,146;C5;R16" 
900 COLOR 6,6 
910 DRAW"BM26,148;R3;F1;D2;G1;L3 
;H1;U2;E1":PAINTC26,151) 
920 DRAW"BM34,148;R1;D1;L1" 
930 DRAW"BM32,145;C8;D1" 
940 'DRAW TELEPHONE 
950 DRAW"BM24,161;C6;R12;F2;D2;L 
2:U2;L12;D2;L2;U2;E2;D1;R12" 
960 DRAW"BM28,164;C6;D2;R4;U2;D3 
;R2;F2;D5;L12;U5;E2" 
970 PAINTC30,170) 
980 COLOR 5,5 
990 FOR X=26 TO 36 STEP 4:PSETCX 
,169):PSETCX,171):PSET(X,173):NE 
XT X 
1000 RETURN 
1010 'DRAW TEDDY BEAR 
1020 PALETTE 6,VAL(MID$CCL$,9,2) 
) 
1030 PALETTE 7,VALCMID$(CL$,11,2 
) ) 
1040 DRAW"BM30,122;C6;R4;U1;R2;D 
2;L1;D3;G2;D1;R4;E1;G1;L3;D1;F2; 
D1;G1;L1;H1;L2;G1;L2 ';H1;U1;E2;U1 
;L3;H1;F1;R4:U2;L2;U4;L2;U2;R2;D 
1;R2 " 
1050 PAINT(32,124),7,6:PAINTC32, 
130),7,6 
1060 'DRAW TOP 
1070 DRAW"BM28,141;C6;R5;L2;D3;R 
4;D1;R2;G7;U1;H5;U1;R2;U1;R4" 
1080 PAINT(28,146),7 ,6 
1090 DRAW"BM28,145;C8;R4;BD2;R1; 
L5;R2;BD2;R1" 
1100 'DRAW SHIP 
1110 COLOR 6,5 
1120 DRAW"BM22,169;C8;F5;R8;E5;L 
16" 
1130 PAINTC30,172),7,8 
1140 DRAW"BMj0,168;C7;U7;R2;F6;L 
4;H1" 
1150 RETURN 
1160 'DRAW MIXER 
1170 PALETTE 6,VALCMID$CCL$,13,2 
) ) 

1180 PALETTE 7 ,VAL(MIDSCCL$,15,2 
) ) 
1190 DRAW"BM26,121;C6;R8;F2;02;G 
1;L6;D6;R8;02;L12;U11;E2" 
1200 PAINTC30,123),8,6 
1210 DRAW"BM34,127;C7;D2;R2;D2:L 
3;U2;R1" 
1220 'DRAW COFFEE POT 
1230 DRAW"BM28,141;C7;R1;02;R2;F 
2;08;L8;U8;E2;R2;L2;G2; L2;D1 
1240 DRAW"BM34,145;C6;R2;04;L2" 
1250 PAINT(30,147),7,7 



1260 ' DRAW CLOCK 
1270 DRAW"BM28, 161; C6 ;R6; F4 ; D5 ; G 
3;L7; H3;U 6;E3" 
1280 PAINT C2 8,164),7 ,6 
1290 DRAW"BM 30, 167 ;C6 ; U4;D4;R3 
1300 COLOR 8 ,6 
1310 PSE TC 30,16 3):PSET C36 ,1 67) :P 
SET( 26 ,1 67) :PSET( 30,1 72 ) 
1320 RETURN 
1330 'DRAW RAQUE T 
1340 PALETTE 6 ,V AL(MID$(CL$,1 7 , 2 
) ) 
1350 PA LETTE 7,VAL (MID$ (C L$ ,19,2 
) ) 

1360 DRAW" BM22, 127 ;C6;R7; U2;E 3 ;R 
4; F3 ; D5 ;G3 ;L4;H 3 ;U 2;L7" 
1370 PAIN TC35, 125) , 7 , 6 
1380 'DRAW BASK ETBALL 
1390 DRAW "B M26, 142;C8;R8; F2; D6; G 
2;L8; H2; U6; E2" 
1400 PA IN T(30, 145) ,8 ,8 
1410 DRAW " BM 25, 143 ;C6;D1;R2;D6 ;L 
2; D1" 
1420 DRAW"BM36, 143 ; C6 ;D1;L2;D6; R 
2; D1" 
1430 DRA W"BM 30,143 ;C6;D9" 
1440 ' DRA W FOOTBALL HELMET 
1450 DRAW"B M30 ,1 61; C6 ;R3; F3; D5 ;L 
3 ; D5 ;L8 ;U1;H 2; U7 ;E3 ;R2" 
1460 PAINT C30,1 65) ,8 , 6 
1470 DRA W" BM30,172 ;C6;R8" 
1480 RET UR N 
1490 'DRAW BOTTLE 
1500 PALETT E 6, VALCMID$ CC L$ ,2 1, 2 
) ) 

1510 PALETTE 7 ,V ALCMID$C CL $,23,2 
) ) 
1520 DRAW" BM29 ,1 21; C6 ;R1; D4;R3; D 
9; L7; U9; R3 ;U4" 
1530 PAIN TC30 .1 29) , 7,6 
1540 'DRAW APPLE 
1550 DRAW "BM28, 143 ;C7 ; R4;F4 ;D4 ;G 
3 ; L4 ;H4; U3; E4" 
1560 PAIN TC30, 145) , 7, 7 
1570 DRAW"BM 30, 143 ;C8 ;E2 ;G 2; H2" 
1580 CO LOR 5,5 
1590 PSETC32, 145) : PSETC32, 146) 
1600 'DRAW BOX 
1610 DRAW"BM24, 173 ; C6 ;U 7 ; R6 ;D 7; L 
6;R7; E5; U7 ;G5; L7;E 5; R6" 
1620 PAIN TC28 ,1 70) ,8 , 6 
1630 PAINT (30,1 65) ,8, 6 
1640 PAI NT (34,1 68) ,8 . 6 
1650 RETURN 
1660 WI DTH 32 : SC REEN 1 , 1 
1670 PLAY "T10;L2;03" 
1680 DRA W"BM 50,45 ;C8;":W$=" PRESS 
FIRE BUTTON" :GO SU B 490 

1690 FO R X=1 TO LEN(P$ ) 
1700 PLAY MID$(P$, X,1 ) 
1710 IF BUT TON C0)=0 THEN NE XT X 

EL SE 1730 
1720 GO TO 1690 
1730 PCOP Y 6 TO 2 
1740 RC=3 
1750 ' START PROG 
1760 PLAY "Tl 0 ;Ll 0 ;0 2" 
1770 DS=2 00 
1780 H=124:V=-1:V1=- 1: CH =0: CV=0 
1790 COLOR 5 , 5 
1800 PCOPY 5 TO 1 
1810 LI NE(0, 36)- ( 255 ,50 ) ,P SET, BF1820 
LIN E(0 , 54) - (255,69 ), PS ET,B F 
1830 ON LV GOSUB 1490 , 1330 , 1160, 
1010 . 770 
1840 I F SP<> 1 THEN SP=LV 
1850 DRA W"BM85, "+S TR$(11 7+(5- LV ) 
*15 )+ " ; C8 ; FS ; G5; E3; Ll 0 ; R10 ; BU4 ; L 
10" 
1860 SOUND 150 ,5 
1870 J=JOYS TK( 0) :J1=J OY STKC1) 
1880 V1 =V 
1890 IF J 1=63 THEN IF V<1 TH EN V 
=V+1: PLAY" BBA" 
1900 IF J1 =0 THEN IF V>- 1 THEN V 
=V-1:P LAY "BBA" 
1910 I F V<> V1 THEN I F PPOIN T( H, 4 
1+20* V)=5 AND PPOIN T(H+15,41+20* 
V)=5 AND PPO I NT(H+7 ,42+20* V)=5 T 
HEN PUT (H, 37+20*V1)-( H+1 5,47+20* 

The answer to the Hi-Re s j o ysti c k 
adap t er blu es! Now th ere is no need 
to keep pl ugg i ng and u n - p lu gging 
H i -Res j oyst ick adapters when 
changing programs! Si mp l y in stall the 
HAWKS of t Du al H i-Res jo yst ic k 
Ad apte r and change adapters with 
the f lick of e. sw itc h'! Works e s . e TAt-!DY 
Hi-Res adapter or a CO LO R WAR E Hi-Res 
adapter ; in cl udes an epr om-able patc h 
f or basic and works as a La-Res 
joy stic k when called from Bas i c' The 
HAWK So f t Dual Hi -Re s jo ysti c k 
Ad apter also allows full use of the 
ca sset t e jack for a cassette p l ayer or 
hardware copy-pro t ection module s. 
Never change joystick cables again ll 
Only $ 30 intr a p ri ce 5/ H in clu de d!! 

HA WKSoft P.O. Box 7112 
El gin, 11. 601 21-71 12 
(312)-742-3084 eves . 
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V1 ) ,MT,P SET:PUT (H, 37+20*V)- (H+15 
,47 +20*V) , SH,P SET: EL SE GO SU B 20 
70 
1920 FOR C=1 TO CSP-1)*20 :NE XT C 
1930 U=U SR0(0) :U=U SR1 (0) :U=U SR2C 
0 ) 
1940 C1=C1+1:C 2=C2+1:C3=C3+1 
1950 IF V=0 THEN H=H+8 EL SE H=H-
8 
1960 IF CH<>0 THEN I F CV=0 THEN 
CH=C H+8 ELSE CH=CH-8 
1970 IF CH<0 OR CH>245 TH EN CH=0 
1980 I F H<0 OR H>235 THEN 2070 
1990 R=RND (3+S P) :O=RND (3) :W=RND C 
3) 
2000 GE T(20,1 01+20*0) - (40, 115+20 
*O) , GD ,G 
20 10 IF W=2 THEN HP=2 EL SE HP=23 
4 
2020 IF R=1 AND C1>3 THEN PUT( 23 
5 ,1 7) - (255 ,30) ,GD, PSET: C1=1 
2030 IF R=2 AND C2 >3 THE N PUT (0 . 
36) - (20 ,50) , GD,PSET :C2=1 
2040 I F R=3 AND C3 >3 THEN PU TC23 
5,55)-(25 5, 68) ,GD, PSET:C3=1 
2050 IF R=4 AND CH=0 AND PPOIN T( 
HP.W *20+4) =5 TH EN CV=W-2:DRAW"BM 
"+STRSCHP) +","+STR $CC V*20+38)+"C 
6;"+D$: CH=HP:IF W=1 TH EN C1=1 EL 
SE IF W=2 THEN C2=1 EL SE C3=1 
2060 GOTO 1870 
2070 'CART CRA SHED 
2080 IF H<0 THEN H=0 EL SE IF H>2 
45 THEN H=24 5 
2090 PUT CH, 37+20*V1) - (H+15,47+20 
*V1 ) ,MT. PSET 
2100 IF ABS( H-C H)<17 AND CV=V TH 
EN 23 40 
2110 FOR X=1 TO 10 
2120 PUT(H,3 7+20*V) - (H+15,47+20* 
V). SH. PRE SET 
2130 PLAY "C AA " 
2140 PUT(H, 37+20* V) - (H+15, 47+20* 
V),S H,P SET 
2150 NE XT X 
2160 FO R X=1 TO 500:N EXT X 
217 0 RC= RC -1:IF RC=0 THEN 2220 
2180 COLO R 5, 5 
2190 IF RC=2 THEN LI NE(220, 90)-( 
240,11 0) ,PSET,BF 
22 00 IF RC=l THEN LINE( 200, 90) - ( 
220,110),PSET,BF 
22 10 GOTO 1780 
2220 PALETTE 7 ,V AL(MID$ (C L$,1 5, 2 
) ) 

2230 WIDTH 40:ATTR 5, 7:CLS8 
22 40 MS="GAME OVER" 
2250 FO R X=1 TO LENCM$ ) 
2260 FOR Y=0 TO 16 
2270 LO CATE X+15,Y 
2280 PRINT MID$ CM$, X,1 ) ; 
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2290 NE XT Y: SO UND 200,1:NE XT X 
23 00 LOCATE 9,1 8 :PRINT"YOU COLLE 
CTED";NC;" COUPON S"; 
23 10 LOCATE 13 , 20:PRINT"TRY AGAI 
N (Y/ N)"; 
2320 I$=INK EY$ : IF I$="" THEN 23 2 
0 
23 30 IF IS="Y" THEN LOCATE 12.20 
:ATTR 5, 7 ,B:PRINT"RE-ENTERING ST 
ORE "; :NC=0: LV=5 : SP=LV:GOTO 520: 
EL SE IF IS="N" THEN POKE 654 96 .0 
: END: ELS E 23 10 
23 40 'CART LANDED ON CO UQON 
2350 NC=N C+1 
2360 DRAW" BM"+STR$ ( CH )+". "+ST R$ ( 
CV*20+38) +"C5 ;"+D$ 
237 0 PUT (H, 37+20*V)-( H+15,47+20* 
V) , SH,PSET 
2380 IF PPOINT(H-1,4 2+20*V) <> 5 0 
R PPOINT (H+17 ,4 2+2 0*V)<>5 THEN G 
OTO 2110 
2390 PLAY"Tl 0; L10; 02; CC DDEEFF CA D 
AE" 
2400 DRAW" BM" +ST R$( DS)+", 73 ;C 5"+ 
D$ 
2410 DS=DS- 16:CH=0 
2420 IF DS=104 TH EN 2440 
2430 RETURN 
2440 'NEW LEVEL 
2450 PLAY"Tl0;L5;02; CFABDAFA" 
2460 LV=LV -1 
2470 COLOR 5,5 
2480 LINE( 20,11 5)-( 100,1 75) ,P SET 
,BF 
2490 COLOR 7,7:FOR X=120 TO 200 
STE P 16:DRAW"BM"+STR $(X)+",73;C6 
;"+D$:NEXT X 
25 00 IF LV =0 THEN GOTO 2520 
25 10 GOTO 1750 
2520 'ESCAPED FROM STORE 
2530 FOR X=1 TO 40 
25 40 PCOPY 1 TO 7:PCOPY 2 TO 1:P 
COPY 3 TO 2:PCOPY 4 TO 3:PCOPY 7 

TO 4 
2550 NE XT X 
2560 COLOR 5,5:LINE(0, 36 ) -( 25 5, 5 
0), PSET,BF 
257 0 DRAW"BM30,4 5;C8":W$=" YOU ES 
CA PED THE STORE":GOSUB 490 
2580 FOR X= 1 TO 3 :SOUND 100,3:FO 
R Z= l TO 500:NEXT Z,X 
25 90 COLOR 5, 5:LINE(0, 36)-(255,50 
) ,PSET,BF 
26 00 DRAW"BM 25 ,45;C8":W$="PREPAR 
E FOR NE XT LEVEL":GOSUB 490 
261 0 PLAY "Tl0;L2;03"+P$+P$+"T5 ; 
L2;AA" 
2620 COLOR 5,5:LINE(20 ,115 ) - (100 
,1 90 ) ,PSET,BF 
2630 LV=5 
26 40 GOTO 1750 



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 capabi lities. 

The Rascon Video Digitizer connects 
easi ly 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 d isplay 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 lo-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-(;able 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 rnost 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 Dig itizer will 
provide you with images of near photo­
graphic quality! 

THE 
RASCAN 
VIDEO 

DIGITIZER 

$15995 

NO RISK GUARANTEE 
~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 p lus shipping costs . 

Personal checks, money orders. and American C.O.D. orders accepted. 
Inc lude $3.00 for S/H. $2.50 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 . 



Feature 16K Disk 

Neutralize the force fields 
before the enemy ships strike. 

By Thomas J. George 

© n a journey through deep space your starship encounters 
a web-like maze of pure energy constructed by the Tholeans 
-alien beings no human has seen before. Sensors indi­

cate the maze consists of three levels and your trapped ship must 
neutralize the force fields holding it by passing over them before 
the enemy ships can overtake and destroy you. 

Tholean Web is an action/arcade game consisting of two parts 
-a BASIC program (WEBBAS, Listing 1) and a machine language 
program, WEB.B I N. Listing 2, WE BDAT creates this machine lan­
guage binary file. It contains check sums for each line and indi­
cates if a typing error has been made. Note: You cannot run WEB BAS 
immediately after running WEBDAT without first clearing memory 
either by a cold start-up (POKE113.0: EXEC40 999) or turning the 
computer off briefly. Line 10 in Listing 1 cannot be deleted or 
changed. If it is, the program erases itself from memory soon after 
starting. The speedup POKE is used in lines 5050 and 5070. If your 
CoCo will not accept this poke you can delete these two lines. The 

Tom George holds a Ph.D. in organic chemistry and is a specialist 
in clinical chemistry with a Philadelphia area hospital. His 
computer interests are in assembly language and the OS-9 oper­
ating system. 
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machine language program is "hard coded" at address 14000 and 
cannot be relocated in memory without changing the code. 

Game Play 
When WEBBAS is run a test screen appears; if it is red press any 

key to continue, if it is blue, press Reset and type RUN until the 
screen is red. When the title screen stops, press the fire button to 
start play. Using the right joystick you must move around the maze 
and change the red lines to blue. When a square is cleared it is filled 
and score points are awarded. When all the squares are filled, the 
next level is entered. 

You cannot destroy the enemy ships, but you can stun them 
briefly using the fire button. If you survive Level three you are 
awarded 500 bonus points. You can continue to play by pressing 
Y at this point, and you will return to Level one with your current 
score. If your ship is hit, pressing Y restarts the game and N clears 
memory and restarts the computer. You continue to score as long 
as you survive. Ten stuns are given for each level. Use them 
carefully. Each level you advance your stuns will have less and less 
effect. Good luck, Captain! 

(Questions or comments concerning this article may be ad­
dressed to the author at 1700 Huntingdon Pike, #904, Huntingdon 
Valley, PA 19006. Please include an SASE when requesting a 
reply.) 0 



Make Some Handy Tandy 
Connections. 

The largest group of Tandy® users in the world 
shares its problems and solutions online every day in 
CompuServe's Tandy Forums. And you can join them. 

You'll find users of every kind of Tandy computer, 
who have worked the bugs out of any application 
you're likely to encounter- from CoCo games and the 
OS-9 operating system to the most advanced program­
ming problems for MS-DOS® desktops and laptops. 

Tandy Forums are the first place you'll hear 
about new products, sometimes even as they're being 
developed. Find out which software is best for your 

applications. And keep up with the latest information 
on upgrades as soon as they're available. There's no 
better way to get more out of your Tandy. 

To join CompuServe, see your computer dealer 
To order direct or for more information, call 800 
848-8199. In Ohio and Canada, call 614 457-0802. 
If you're already a member, type GO TANDYNET 
at any ! prompt. 

CompuServe® 
An H&R Block Company 



Editors Note: The machine language file, WEB. BIN, 
created by the program in Listing 2 is included on 
this month's RA1NBOW ON TAPE/DISK. 

L_ 
/ 

l \/f's0 .......... 212 
;_J 310 ........ 105 

580 ........ 235 
3050 ...... 105 
END ........ 233 

Listing 1: WEBBAS 

0 RE M ** LINE 10 IS SOFTWARE PRO 
TECTED! DO NOT DELETE OR CHANGE! 
5 ' CDPYRIGHT 1989 FALSOFT,INC 
10 CLS:PRINT@195,"(C)1986 BY THO 
MAS J GEORGE" 
20 CLEAR200,14000:DIMN$(11):LOAD 
M"WEB":PMODE4,1:POKE179,2:PCLS:S 
CREEN1,1 
30 I FI NKEY $='"'TH EN30 
40 PCLS0:PMODE3,1 
50 A=14000:B=A+1:B1=A+3:B2=A+4:C 
=A+2:D=15359:E=A+S:F=14255:G=148 
84:H=14738:I=15337:J=15503:Z=155 

MACI 
MAGI KAGUS Adventure Ga~e Interpreter - Only $22.50 US 

ALL NEW CONCEPT IN ADVENTURE GAMING! 

PLAY OVER THE MODEM <or use a terainal) tor TW0-PLAYER 
action~ - or play two characters on the salle screen~ 
MODULAR - the gan~ actually GROWS as you add n~ bDdules' 
REPLAYABLE- every tiae is different' 

Comes complete with ga~e 1110dule 1. 

Play the hero or play the villain in this contest of 
aight and mind' Can you discover Dr. Djinn's deadly secret 
in ti~e? Will your super <or not so super) po~ers save the 
day? Why are you .. earing this stupid-looking costu~e 
anyway? Ans .. er all these questions and bOre .. hen you play: 

The Legacy of Dr. D.j inn <SUPER!-£ ROES series) 

4MOST Four POWERPACKED OS9 programs! - Only $24.95 US 

Includes all new SHELL ~ith built-in '"ildcard 
processing and pararr,ateY passing to procedure files~ 

6PAK Six GREAT 059 utilities! - Only $12.95 US 

WHERE, CALC and FOUR MORE' 

See our May advertisment tor 1110re on 4MOST and 6PAK' 

Send cheque or hDni?!J order pa,able to: 

MAGUS SYSTEMS ENGINEERING 
33A Woodvale G~een, 

Nepean, Ontario, CANADA 
f\2G 4H3 

Please add $2 US tc total order tor shipping. 
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29 
60 DRAW"BM57,74S3C3BD8R6ND12R6BR 
8BU8BR12BD20U12L12ND12 U8BR28BD20 
L8U12NR8BD6R8BR30BU6R6ND12R6BR8B 
U8BR12BD20U12L12ND12 U8BR28B D20L8 
U12R8D12BR8BU20D20R10BR15BU1 L8U1 
2NR8BD6R8BR18BD7U12L10ND12BD6R10 
BR18BD7U12L10ND12" 
70 DRAW"BM118 ,105S3D12Ll2U12BR6D 
12BR28L12U12NR12BD6R12BR8BU6R12D 
12L12U12U8":EXECZ 
80 PMODE4,1:FORK=1T0100 
90 X1=RND(250):Y1=RND(l85) 
100 PSETCX1,Y1,3):NEXT 
110 FORX=1T02000:NEXT:PMODE3,1 
120 FORX=2T00STEP-1 
130 COLORX,3 
140 L=0:M=255:N=0:0=191 
150 LINE(L,N)-(M,O) ,PSET.B 
160 L=L+2:M=M-2:N=N+3:0=0-3 
170 IFL>4STHEN190 
180 IFL<255THEN150 
190 NEXT 
200 P=PEEK(65280):IFP=1260R P=25 
4THEN210ELSE200 
210 N$(0)="BRNR2HU3ER2FD3GBR3" 
220 N$(1)="BR2USNGBDSBR4" 
230 N$(2)="BUSR3FDGL3D2R4BR2" 
240 N$(3)="BUSR3FGNL2FDGNL3BR3" 
250 N$(4)="BU5D3R3NU3NRD2BR3" 
260 N$ ( 5 )=" R3EUH L3U2 R4BD5B R2" 
270 N$(6)="BUNUFR2EUHL2G U2ER2FBD 
4BR2" 
280 N$(7)="BUSR4D2LD3BR3" 
290 N$(8)="BRHUEHER2FGNL2FDGNL2B 
R3" 
300 N$(9)="BUFR2EU3HL2GDFR2EBD3B 
R2" 
310 N$(10)=N$(1)+N$(0) 
320 W$="BR16U8R6D3NL6D5BU8BR6NR6 
D8R6U4L2BR8BD4U8R6D4NL6D4BR6U8BR 
6D1ND7F6D1U8BR10ND2R6D4L4D2BD2D" 
330 SC=0:NO$="":CT=33:GOT0 1010 
500 REM ** BOARD SET-UP 
510 EXECD:POKE178,2:CT=CT-1:POKE 
J. CT 
520 DRAW"S4BM12,1ND156BR32ND156B 
R32ND156BR32ND156BR32ND156BR32ND 
156BR32ND156BR32ND156BM0,5NR250B 
D30NR250BD30NR250BD30NR250BD30NR 
250BD30NR250" 
530 POKE178,3 
540 DRAW"BM129,189R6U5L6U4ER5BR8 
BD10U10L4R8BR4D9FR4EU9BR6D10 U8F6 
U8D10BR6R6U5L6U4ER5BR18BD10S8"+N 
$ ( s) 
550 DRAW"S4BM7,173R6U5L6U5R6BR10 
LSGD8FR5BR4BUNFU8ER4FD8GL4BR11U1 
0R5FD4GL3F4BR6U10NR6D5NR6D5R6" 
560 DRAW"S4BM7.189NU10R7BR3U10NR 
6D5NR6D5R6BR4BU10D8F3E3U8BD10BR6 



Color Computer I, II, III 

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

159'95 
Driveo 179 95 

Drive o 269 95 
Drive 0 & 1 

• Full Ht Drive • Double Sided Slim Line Drive • 2 Double Sided Slim Line Drive 
• Single Case • Case holds 2 slim line drives • Case holds 2 slim line drives 
• Heavy Duty Power Supply • Heavy Duty Power Supply • 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 

2nd Drive 
for new Radio Shack 
includes: 
• Slim Line DS/DD Drive 
• Cabling & Instructions 
• Mounting Hardware 

Full Ht Drive ..................... ....... 89 95 

Full Ht Drive Ps/Case ........ 129 95 

Slim Line Drive ................. .. ... 99 95 

Slim Line Drive Ps/Case ... 139 95 

2 Slim Drives Ps/Case ...... 239 95 

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 vo.se ................. .. 

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 CALL • Software 

QUALITY 
CUSTOMER SERVICE 

508-278·6555 

TECHNICAL ASSISTANCE 
508-278-6556 

1:111 
Ell I 

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 
3W' Mitsubishi $119.95 

TOLL FREE ORDER LINE 

1-800-635-0300 
TRUE DATA PRODUCTS 

115 MAIN ST., P.O. BOX 347 
UXBRIDGE, MA 01569 

508·278·6555 
HOURS: MON·FRI. 9-6, SAT. 1(}.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 



U10NR6D5NR6D5R6BR4NU10R7BR17S8"+ 
N$ ( L) 
570 NO$=STR$(SC):DRAW"S8BM73,173 
" : F 0 R X= 2 T 0 LEN ( N 0 $ ) : DRAWN$ ( VAL( M I 
D$(NO$,X,1))):NEXT:RETURN 
580 DRAW"S8BM200,189"+N$(S-1):S= 
PEEK(C):EXECF:RETURN 
1000 REM ** LEVEL ONE 
1010 PMODE4,1:PCLS:SCREEN1,1 
1020 L=1:S=10:GO SUB500 :E XECG 
1030 EXECE 
1040 IFPEEKCB) <>0 TH EN5000ELSEIFP 
EEK(C)<>S THENGO SUB580:GOT01040E 
LSESC=SC+25:GOSUB570:IFPEEK(A)=3 
5THEN2010 
1050 GOT01030 
2000 REM ** LEVEL TWO 
2010 L=2:S=10:PCLS:GO SUB 500 :E XEC 
G 
2020 DRAW"S4C0BM76,37D26BM76,97D 
26BM172,37D26BM172,97D26C1 " 
2030 EXECE 
2040 IFPEEK(B) <> 0THEN5000ELSEIFP 
EEK(C)<>S THENGO SUB 580:GOT02040E 
LSESC=SC+30:GOSUB570:IFPEEK(A)=2 
7THEN3000 
2050 GOT02030 
3000 REM ** LEVEL THREE 
3010 L=3 :S=10:PCL S:GOS UB 500:EXEC 
G 
3020 DRAW"S4C0BM 76,37D86BM 172,37 
D86BM54,65R42BR54R44BM54,95R42BR 
54R44C1" 
3030 EXECE 
3040 IFPEEKCB) <> 0THEN5000ELSEIFP 
EEK(C)<>S THENGO SUB580:GO T0 3040E 
LSESC=SC+35:GOSUB570:IFPEEK(A)=2 
3THEN401 0 
3050 GOT03030 
4000 REM ** END ROUTINE 
4010 PCLS:EXECG:FORZ=1T090:X=RND 
( 2 50) : Y=RN D (160) : P SET (X , Y, 3) : N EX 
T 
4020 SC=SC+500:EXECD:EXECH:EXECI 
:GOSUB550 
4030 DRAW"S4BM44,114F4NE4D4BR10U 
8R6D8L6BR12NU8R6U8BR8 D4BE4BR 2D5F 
3E3U5BR6NR6 D4NR6D4R6BR22NR6 U4NR 6 
U4R6BR6NR6D4R6D4L6BR12NR6U8R6BR6 
ND8R6D3NL6D5BR6U8R6D4L6BR12BU4NR 
6D4NR6D4R6BR6U8R4F2D4G2L4BR12U2B 
U2U4" 
4040 DRAW"BM66,137U8R6D4L6BR12NU 
4D4R6BR6U8R6D3NL6D5BR8U4NH4E4BD8 
;XW$;" 
4050 A$=INKEY$:IFA$="Y"THEN1010E 
LSEI FA$="N"THENPOKE11 3,0:EX EC40 9 
99ELSE4050 
5000 REM ** END GAME 
5010 AA=PEEKCB1):BB=PEEKCB2) 
5020 DD=((AA*256)+BB)-3584 
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5030 Y=INTCDD /32) 
5040 X= INT(((DD /32)-Y)*256) 
5050 POKE65495,0 
5060 PMODE3,1:FORK=1T031:CIRCLE( 
X+12, Y+3), K,3: PLAY"L102T255V"+ST 
R$(K)+"EDCFADBEA":NEXT:PMODE4,1: 
FORK=31T01STEP-1:CIRCLECX+12,Y+3 
) ,K,0: PLAY"L102T255V"+STR$(K)+"E 
DCFADBEA": NEXT 
5070 POKE65494,0 
5080 EXECI:GOSUB550 
5090 DRAW"S4BM136 ,171R6U4L6U4R6B 
R4D8BR6U4NL5U4BR6D8BR6U8R604L6BR 
22BU4D8R5BR3U8R6D8L6BR10R6U4L6U4 
R6BR4R8L4D8" 
5100 DRAW"BM128,179R8L4D8BR8U8R6 
D4L6BR2F4BU8BR4F4NE4D4;XW$;" 
5110 A$=INKEY$:IFA$="Y"THEN330EL 
SE IFA$="N"THENPOKE11 3 ,0:EXEC4099 
9ELSE5110 
5120 REM ** END OF LISTING 

/ 

[\A' 130 .......... 191 
~ 210 .......... 116 

280 .......... 183 
END ........ 254 

Listing 2: WEBDAT 

0 REM (C) 1986 BY THOMAS J GEORGE 
5 ' COPYRIGHT 1989 FALSOFT, INC 
10 PCLEAR1:CLEAR70,14000:CLS:LN= 
100:P=14000 
20 READ L$, C:S=0 
3 0 P R I NT @0 , " W 0 R K I N G 0 N LI N E " ; L N 
40 FOR X=0 TO 63 
50 V=VAL("&H"+MID$(L$,X*2+1,2)) 
60 POKE P,V:S=S+V:P=P+1:NEXTX 
70 IF C<>S THEN PRINT"DATA ERROR 

IN LINE";LN:END 
80 LN=LN+10:IF P<15728 THEN 20 
90 CLS:SAVEM"WEB/BIN",14000,1572 
8, 14000:PRINT"WEB /BIN SAVED TO D 
ISK" 
100 DATA "FFFF0000FFAD9FA00AB601 
5AF6015BBE3D05810E2523812D221FC1 
0C221BBD394D3089FF60A68861841881 
081027008F8110102700891600898132 
252BC10C22 ", 5597 
110 DATA "0 316007EC10E25 19C1 2D22 
15B D392C300 1A 6886284188108276581 
102761160061C132253216005A810E25 
208 12D 22 1CC1 3225 18BD394D308900A0 
A689008184", 4711 
120 DATA "188108273A811027361600 
36C1322507810C222B16002B810C1022 



fUNOO& fl/fTfMf 
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 Ill! 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 sc ience 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 I The best graphics 
I 've seen to date on the CoCo Ill. You have 
to see it to believe it." 

- 8188 Rainbow review 

STA&:NOTH ~=· 

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!" -11187 Rainbow review 

"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 5187 
Rainbow review. 
Disk $19.95. 

])J~l-lGC)l'J J3Lfi.1)1~ 
Another great 
64K animated 
adventure! Can 
you obtain the 
enchanted sword 

· to slay the evil 
dragon? See 11186 
Rainbow review. 
Disk $19.95. 

Enter the era of 
monsters and 
magic in this 
splendid 64K an­
imated adven­
ture! See 12186 
Rainbow review. 
Disk $19.95. 

Personal checks, money orders , and Amer­
ican C.O.D. orders accepted . Incl ude $2 .50 
for SIH . $3.00 extra for C.O.D. orde rs . PA 
residents add 6% sales tax. Authorship and 
dealer inquires welcome. 



0025C10E2514BD392C301FA688608418 
810827108110270C200D810E2206C10E 
22022003BF", 3642 
130 DATA "36B3CE3D0FBE36B3BD3B05 
BD3992BE3D09BD3AFFBE3D0DBD3C357D 
3D0127057A3D012006BD3879BD37F 6B D 
3B1ABD3C5C7D36B 1102602A1B6FF0046 
102404B9CE", 6362 
140 DATA "2328BD3923BE36B3308840 
CE3D15E6C1C4F0E7805FE780E6C0C40F 
E784CE 2328BD3923C E3D0FBE36B 3C608 
A6C0A780A6C0A780A6C0A78430881E5A 
26EE BD 3BCB", 8450 
150 DATA "BD3C3E160268BE3D09FC3D 
09B336B32A092B3E7C36B1BD3CA93910 
83001C2E16301FA68860841881081027 
02E28110102702DC1602F43089FF60A6 
8861841881". 5625 
160 DATA "08102702CA8110102702C4 
308900A020061083 FFE 325 163001A688 
6284 188108102702AB8110102702A51 6 
02BD308900A0A6890081841881081027 
0292811010". 4720 
170 DATA "27028C3089FF602097BE3D 
0DFC3D0D830E00830020108300202CF7 
F73D04 FC36B3830E00830020 10830020 
2C F7F0 3D0427652B372A4A3089 FF60A6 
886184 1881" , 5722 
180 DATA "081027038081101027037A 
308900A0202 F308900A0A68900818418 
8108102703648 1101027035E3089 FF60 
301FA68860841881081027034D811010 
2703473001", 4232 
190 DATA "3001A68862841881081027 
0338811010270332301F20BAFC3D0DB3 
36B32A0C1027 FEF01083FFE025A820C0 
1083001 F2E8520B8335 F1183000026F8 
39A6885 F84", 5541 
200 DATA "18810827128110270EA688 
6384188108270581 102701398655A788 
6139A688E18100273DA6886081552714 
A6886281552709A6886184E78A102006 
8696200286", 5567 
210 DATA "56C610E788E1E701E78821 
E78841A78861E7890081E78900A1E789 
00C1E78900E139CE3D0FBE36B3BF3D05 
8D2F8D45E6C1C4F0CA02E780C622E780 
E6C0C40FCA", 8801 
220 DATA "20E78430881E8D2C8D128D 
403343C655E780E780E78430881E8D31 
39 E6C1C4FCCA01E780C655E780E6C0C4 
3FCA40E78430881E39E6C1C4F0CA05E7 
80C655E780", 8824 
230 DATA "E6C0C40FCA50E78430881E 
39E6C0C40FCA50E780E6C0C4C3CA14E7 
80E6C0C4F0CA05E78430881E39108E3A 
5B200A108E3A522004108E3A49863FB7 
FF238E001E". 7730 
240 DATA "E6A05D27131F98F7 FF2012 
12125C26F71F89301F26EF20E5 39B4B E 
C8D2D2C8BEB400B4B6B8BABCBEC0C200 
B4A000C605F73D02CE0E81108E0E81C6 
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07F73D03A6". 7772 
250 DATA "C901E24D266EC605F73D04 
C61F33C820A6C4840C8108275C5A26F2 
33C9 FC217A3D0426E7C613F73D0486FF 
C6FC33A900E1A7C0A7C0E7C433C81E7A 
3D0426F2BD". 7712 
260 DATA "3A18CE3D0FBE36B3C608A6 
80A7C0A680A7C0A684A7C030881E5A26 
EE4F108E2269EDA1EDA1EDA431A81C10 
8C23C926F17C36B039332431247A3D03 
268233A903", 7185 
270 DATA "A431A903A47A3D021026FF 
6E16FBB6BF3D07CE3D27C608A680A7C0 
A680A7C0A684A7C030881E5A26EE39CE 
3D27B E3D07BF3D09A6882181551027FC 
D7 A6881 F81", 7337 
280 DATA "501027FCCEA68823810510 
27FCC5A68900C08 1551027FCBB810510 
27FCB5A68900C28i551027FCAB815010 
27 FCA586AAE6C1E780A780E6C0E78430 
881E8D1A8D". 7951 
290 DATA "2E8D42C6A6E780C666E780 
C66AE78430881E8D318D198D0139E6C1 
C4FCCA02E780A780E6C0C43FCA80E784 
3088 1E39E6C1C4F0CA0AE780A780E6C0 
C40FCAA0E7", 9396 
300 DATA "8430881E39E6C1C4C0CA2A 
E780A780E6C0C403CAA8E78430881E39 
CE3D27BE3D07C608A6C0A780A6C0A780 
A6C0A78430881E5A26EEBE3D07394F5F 
8E2200ED81", 8081 
310 DATA "8C25FE26F9B63CF6814710 
2600FE398E15CEBF36B3BF3D058E103C 
BF3D07BF3D097F36B18E2100BF3D0BBF 
3D0D7F3D017F36B0860AB736B2BD3CCF 
B63CED8154", 6873 
320 DATA "102600C839BF3D0BCE3D3F 
16FEC7CE3D3FBE3D0BC608A6C0A780A6 
C0A780A6C0A78430881E5A26EEBE3D0B 
39C E3D3FBE3D0BB F3D0D16FEBB7A36B2 
2B39BD3A1E". 7090 
330 DATA "C60486E8B7FF22CE07D0BD 
392386 F8B7FF22CE07D0BD39235A26E7 
BD3A1E861CB73D014F8E2479ED81ED84 
30881 E8C25D926F416FDA216FB068E00 
07863FB7FF". 7844 
340 DATA "23860A1F895A26FDF6FF20 
C8F0F7FF204C819625EE301F8C000026 
E08D01398E3CE2108E04C3C61AA680A1 
A0261E5A26F739684369717978766042 
596054484F", 6999 
350 DATA "4D4153604A6047454F5247 
450F717EA02700FFFF0000FFFF0000FF 
FF0000FFFF0000FFFF0000FFFF0000FF 
FF0000FFFF0000FFFF0000FFFF0000FF 
FF0000FFFF", 7505 
360 DATA "0000FFFF0000FFFF0000FF 
FF0000FFFF0000FFFF0000FFFF0000FF 
FF0000FFFF0000FFFF0000FFFF0000FF 
FF0000FFFF0000FFFF0000FFFF0000FF 
FF0000FFFF", 8160 
370 REM ** END IF LISTING 



To order your free subscription-­
Write: Frank Hogg Laboratory, Inc., 

770 James Street, Syracuse, NY 13203 
Or Call 1-315/474-7856 

FAX 1-315/474-8225 
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I Feature 

The second in a series of articles developing a new, 
talking spelling tutor 

EduSpell 
Part II: The Dictionary 

By Samuel D. Johnson 

I fyou are either a teacher or a 
parent with kids in school, I'm 
sure there have been times when 

you wished you could use your computer 
to make your students' studies more effec­
tive. However, much of the software mar­
keted falls short offulfilling this goal, and 
many people simply do not have the time 
or expertise to write their own programs. 

CoCo users, though, have a tremen­
dously versatile computer that is compa­
rable in power to some computers costing 
several times more. I recently had occa­
sion to use a PC clone and CoCo, one after 

Samuel Johnson, a Lieutenant Commander 
in the U.S. Navy, is currently stationed in 
Charleston, South Carolina. He is an honor 
graduate of Vanderbilt Uniersity and holds 
an electrical engineering degree. His us­
ername on DELPHI is SDJ9060. 

50 THE RAINBOW July 1989 

the other, to download some files from 
Delphi. I handled the PC first, then discon­
nected the modem and went online with 
CoCo, the first time I had ever done both 
during the same day. The same protocol 
and 1200 baud were used for both, yet the 
online screen updates and error checking 
in downloading were significantly quicker 
using a 2MHz CoCo than a 5MHz PC. 

The CoCo's peripheral support is as 
good or better than any computer on the 
market, and now that the software gurus 
are getting back on board the CoCo train, 
the Color Computer stands tall in any 
applications environment. 

Speech programs are on the forefront of 
advanced laboratory software development, 
and good speech synthesis programs are 
now developed for the CoCo with a num­
ber of different speech synthesizers. But 
due, most likely, to a lack of applications, 

Tandy has let both the Speech/Sound car­
tridge (S/SC) and required Multi-Pak In­
terface slip out of production. However, 
any speech capability can be used. All you 
need to do is change the EduSpell subrou­
tines that enable a synthesizer to use 
commands. 

I began working on EduSpell, using a 
64K CoCo 2, and now use a 128K CoCo 3. 
The program works fine, including the 
Speech Synthesizer. 

The EduSpell System 
EduSpell, introduced in the December 

1988 issue (Page 42) pushes CoCo to the 
limits of its Disk Extended Color BASIC 

operating envelope, with a set of programs 
that improve spelling. 

In the first article we built a basic sys­
tem to build and administer spelling tests, 
using the Tandy Speech/Sound Cartridge 
(SIS C), consisting of four listings : 

ROMRAM: puts the CoCo in the all-RAM 
mode 

SPE LL ER: the main program for entering 
words and building tests. When words are 
entered, it creates a "word" consisting of 
51 bytes: 20 for the correct spelling of the 
word; 20 for the synthesized version to 
enhance correct pronunciation, and 11 data 
bytes to identify a word's difficulty level. 
As in Version 1, SPEL LER has the capabil­
ity to build test files using the words you 
enter, and saves them in a file as a test that 
can be individually administered orally as 
many times as you want via the S/SC. 
Several tests can be stored on a single disk 
because each has its own name. Version 1 
also has the ability to immediately run the 
testing program by selecting the appropri­
ate option after entering and editing all the 
desired words. 

TAKETEST: orally administers the spelling 
tests. It performs other functions beyond 
simply asking spelling words. With Ver­
sion 1, TAKETE ST keeps a running score and 
congratulates or chides the student. 

SE TH E LP: a program that is only run during 
system setup. It establishes a data file, 
HELP. SCN, containing text data statements 
that can be called to appear at strategic 
program locations as pop-up screens. The 
HELP system is handy information describ­
ing how to use the fundamental aspects of 
the system for new and infrequent users . 
The text style data statements in HELP. SCN 
are. called using a standard module subrou­
tine inserted into each program that uses 



help screens. The routine uses data point­
ers passed to it from the program location 
referring to the subroutine that picks out 
the HELP. SC N data statements to be dis­
played. These are the variables HS (Help 
Start location) and HE (Help End location). 

The Upgrades 
This article, second in the EduSpell 

series, builds on the above programs and 
capabilities started in the first article, 
expanding the system as necessary tb fa­
cilitate some powerful, added capabilities 
derived from the automated update and 
search capability in EduSpell' s dictionary. 

Adding the dictionary and program­
ming to support its basic utilization is the 
thrust of this article. To harness this power, 
a new program, PUTWORDS, has been added. 
Its purpose is to ensure efficient dictionary 
organization and revision. 

SIS Cartridge Multi -Pak 64K Disk 

We will move the opening menu from 
SPELLER and add a new menu driver MAl N­

MENU, which ultimately becomes a power­
ful master program for EduSpell. If the 
dictionary is the heart of the system's 
applicability, the menu driver is the heart 
of its user friendliness. We'll also add 
more on-line help to support all the im­
provements. 

The New Features 
One of the deadly features of most 

unsuccessful software is that it is simply 
too difficult to use. EduSpell' s main menu 
program uses one-touch selection menus 
that basically drive the system to the ap­
propriate task. All you need to know is 
what you want to do and the menu routine 
will drive you there automatically. 

When the upgraded system is started up 
by running ~1A I NMENU, it arrives at the main 

menu, which is similar to the first menu of 
Version 1, but now has four numerical 
primary choices in addition to the letters 
D, to enter the system date (the last date 
entered is shown by default), and H to ask 
for the Help screens that tell you what can 
be done at this screen. 

The primary options are either to: add 
words to the dictionary; make up a test 
from the dictionary; make up a test using 
all new words that will also be added to the 
dictionary; or administer a test. 

In the first case, the program jumps to 
the SPELLER program with a flag saved, 
indicating the choice to add new words to 
the dictionary. This process is similar to 
that of inputting words described in the 
first article. When the keyboard entries are 
completed, they exist in the array W$. 

The selected words are then reviewed 
as a separate group, during which you can 
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delete words, change their sound, or enter 
up to 50 new ones. They are then saved in 
a temporary file on disk and execution is 
transferred to PUTWORDS, which sorts them 
and inserts them into the dictionary as 
described before. 

Option 2, Creating tests from the data 
files , was a major milestone in the devel­
opment of EduSpell. Through a sequence 
of complex programming steps, EduSpell 
enables you to select words for your test by 
either picking words from existing test 
data files, such as for a review (Case 1 ), or 
bracketing any or all of several statistical 
parameters using the dictionary as an ob­
ject file (Case 2). 

In Case 1, EduSpell presents the tests 
that exist on the disk and permits you to 
pick which tests to use to select words 
from. The subsequent selection process is 
similar to that for tests made up from 
dictionary words. 

In Case 2, several parameters are pre­
sented on the screen, such as the prior 
percentage of times the candidate word 
was spelled correctly and the difficulty 
level, to be bracketed with search values. 
For example, if you wish to seek only 
words that have given the students trouble, 
such as all words with less than 70 percent 
performance by the students, set the high 
percentage at 70. 

The Repeats option offers the opportu­
nity to select words that appear to give the 
students difficulty from the standpoint of 
speech synthesis. The se lection criteria is 
how many times the word has been asked 
to be repeated during formal spelling ex­
aminations. 

To establish a bracket of difficulty lev­
els, simply select the difficulty bracket 
and you will be prompted to enter the 
minimum difficulty level (0 to 9). 

The menu asks how many words you 
want it to retrieve at a time as candidate 
words - up to 80 words can be brought 
into memory at a time. (This is not the 
number of words on the test.) Once search­
ing begins, EduSpell retrieves words that 
fit within the prescribed bracketed require­
ments. Then you can pick which of the 
words are to be on the test by selecting 
each as they appear in groups of ten on the 
screen. 

The parameters can be selected indi­
vidually or as a set. If no parameters are 
changed, 100 words are selected without 
the Auto-Test Maker from all difficulty 
levels. 

With the Auto-Test Maker option, the 
Number of Words option is the number of 
words to be on the test (zero to 50). Auto­
Test Maker goes completely through the 
dictionary or candidate spelling tests, 
depending on whether Case 1 or 2 is in 
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progress, looking for words that fit the 
selected bracketing requirements. Once 
the designated number of words are found, 
the Auto-Test Maker continues through 
the dictionary, replacing already chosen 
words at random to ensure the sampling is 
representative throughout the alphabet. 

EduSpell allows you to page up and 
down through the words to review and 
select from them to create a test. When 
you ' re done, the test is assigned a name 
and saved. 

Building a direct test, Option 3, is also 
similar to the procedures described in the 
first article. Up to 50 new words are en­
tered and a test is created, but in addition to 
the option of administering the test the 
words are added to the dictionary. 

Taking a test, Option 4, again, resembles 
procedures in the first article. However, in 
this upgraded version the test administra­
tion program has been enhanced with the 
ability to update the dictionary ' s statistics 
for each word based on the results of the 
test being taken. 

The system date can also be entered, 
which is stored in the first data bin of the 
HELP . SC N data file, and retrieved when 
necessary. 

(You may note that there are actually 
three bits of data stored in the first 51 byte 
bin of HEL P. SC N. One is the name of any 
test selected to be administered, taking up 
the first 12 bytes, the second, in the 13th 
and 14th bytes, is whether the test is to be 
practice or"real", and the third, in the 15th 
through 17th bytes, is the system date. 
This technique makes more data space 
available on the disk even though bytes 18 
through 51 of that data bin are presently 
wasted . (Each file takes up a minimum of 
one disk sector or 256 bytes.) 

The Help screen options are placed stra­
tegically throughout the system to enable 
you to find out what each major option 
does . Each time, the same basic Help 
routine is used to retrieve the Help screen 
data according to the values of H S and HE 
passed to the subroutine. 

The Dictionary 
Incorporating the dictionary into the 

system can be done several ways, the 
simplest of which is to use the upgraded 
EduSpell system, simply entering the words. 
This is easy to do once you have upgraded 
the system with this article's suggestions. 
However, when each word is entered, it is 
pronounced to allow you to check the 
sound. Getting the feel of the S/SC takes 
some time and you can easily spend a lot of 
time doing this since many of the words, as 
you know from using EduSpell with the S! 
SC, require intentional misspellings to get 
a correct synthesis. 

To get the system rolling, the program 
MAKE DICY (Listing 5) has been provided to 
create a small starter dictionary. Although 
only 22 words, the format can be used to 
add as many words as you like, but you 
must be careful of the voice synthesization 
if you choose to do this. Study the words 
provided to see what works without incor­
rect spellings in the synthesization. You 
can add words up to the limits of the disk 
size, including all files (several hundred 
words). (Note that the program currently 
supports only one disk operation and the 
dictionary must also fit on the same disk as 
the program files. 

For subscribers to RAINBOW ON TAPE 

and DISK, this month's edition includes 26 
data listings A. BAS through Z. BA S. as well 
as a program similar to MAKEDICY. These 
files set up a dictionary of several hundred 
words at the sixth grade level. The set-up 
procedure is given in the Up-and-Running 
sidebar. 

Either way, you will be starting out the 
dictionary with all the entries in the proper 
alphabetical order for maximum efficiency. 

How the Dictionary is Used 
The development of PUT WORDS was nota 

simple task. Inserting a new 3-by-5 card 
into an alphabetical listing sounds pretty 
easy, however, even the large and expen­
sive spell-checking programs that permit 
adding words to the dictionary take the 
slow and easy way out. They actually 
accomplish this by adding the words into a 
second file, usually referred to as a per­
sonal dictionary file. Opening the second 
file and checking separate alphabetized 
listings can impede the speed of these 
programs. 

There actually exists a compromise. 
Using binary-packed versions of the words 
permits tremendous speed, but then add­
ing new words into the dictionary without 
creating a second file means unpacking 
virtually the entire dictionary (which then 
probably will not fit in memory), inserting 
the added word alphabetically, then re­
packing and saving it. EduSpell saves the 
words in 51-byte segments in random file 
access format. This permits speed more 
than fast enough for the application and 
readily enables adding (or later deleting 
and editing) words to the dictionary by 
using digital pointers to find alphabeti­
cally sequential words not in numerically 
sequential file segments. Although using 
this technique means fewer words com­
pared to the binary packed system, there is 
little need for more than a few hundred 
words in a single grade spelling diction­
ary. Also, when the system is operational, 
you see that its disk access speed is ade­
quate for its tasks. 



At the fundamental level, speed is not 
essential in using EduSpell's dictionary. 
Also, when initialized using MAKED ICY, the 
dictionary is actually in alphabetical order 
as written into the data bins in the diction­
ary file, WORDLI ST, for maximum access 
speed. However, it seems unnecessary to 
sit waiting while the disk drive crunches 
away looking through separate files for 
your added words. This is the case as you 
develop separate dictionaries a few words 
at a time. EduSpell's dictionary actually 
inserts the new words in a digitally logical 
way, alphabetized accordingly. 

Because PUTWORDS is essentially a back­
ground task, no help screens are incorpo­
rated. Even though you never make any 
decisions once it goes into action and it 
does its job quite well. It is instructive to 
examine how the pointing is carried out to 
permit PUTWORD S to insert the words in the 
correct alphabetical order, even though 
they are saved in the next sequential sector 
bin. 

The secret to this approach is in how the 
dictionary is accessed. EduSpell uses ran­
dom-access data storage in the dictionary 
and each word's data stored with it con­
tains digital pointers to the previous and 
next alphabetical words. These pointers 
are in the eighth through eleventh bytes of 

the eleven data bytes associated with each 
word. The 48th and 49th bytes point to the 
previous word, and the 50th and 51st point 
to the next. These bytes are encoded 
numerically using the CH R $ < l statement in 
PUTWORDS. 

When PUTWORDS wants to insert a word 
into the dictionary, it first searches for the 
alphabetical point where the word should 
go. Then it affixes the next pointer of the 
previous word and the last pointer of the 
next word to the word to be inserted and 
alters the pointers of the last and next 
words to point to the storage location of 
the newly inserted word. It does this by 
calculating the values to assign the pointer 
bytes using the storage location bin num­
ber of the new word. It assigns these numbers 
according to the formula: 

number = A + 256 * B 

where A is the ASCII value of the data in 
the 48th byte and B that of the 49th (in the 
case of the pointers to the last word). 

For example, if you added "sat" as the 
600th word in your dictionary, PUTWORDS 
would first determine what words are be­
fore and after it alphabetically in the existing 
WORDLIST.DAT file, possibly "sand" and 
"soot". Assuming "sand" was stored in the 

320th data bin in the file and "soot" the 
321st, the pointers for "sat" would be 320 
and 321. The 48th and 49th bytes would 
then be stored as: 

B = FIX(321/256) = 1 

A = 321 - 256 * B = 65 

and stored as CHR$ < 1 land CHR$( 65) in the 
48th and 49th positions respectively. Similar 
calculations result in storing CHR$ < 1 l and 
CHR$(66) in the 50th and 51st places to 
point to "soot" in Location 321. 

Of course, PUTWORDS must also change 
the next pointer of "sand" to 600 vice 321 
and the last pointer of "soot" to 600 vice 
320, to point to the added word between 
them, vice each other. 

Note that the pointers are actually inde­
pendent of actual alphabetical order and, 
subsequently, if"slot" is later added as the 
625th word, alphabetical access is easily 
maintained. 

This approach permits a large diction­
ary that is readily accessible and limited in 
size only by the storage space available on 
the disk. Speed is maintained through the 
random access method, even though words 
to be selected for a spelling test are scat­
tered throughout the dictionary. 

ARIZONA SMALL COMPUTER 
ccoco 2,3) PERIPHERALS 

1,2.3) A budget graphics 
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graphics and sounds. RAINBOW review Sept ·aa. Disk ....... . ..... Onty $19.95 

KEYBOARD COMMANDER ccoco z.J )this space ship 
typing game is a fun way to learn the keyboard. Teac h es a ll the 
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Gain freedom from 
your computer I MPI $125.00 
QUME double-
sided drives 
40 Track $ 75.00 
80 Track $ 85.00 
Supports full AT 
command set. $125.00 
Auto answering only $ 50.00 

Installed 
$160.00 
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However, some slowdown does occur. 
Searching various locations throughout the 
dictionary after you have added a lot of 
new words will slow down the word selec­
tion process to a minor extent. In a future 
article we will add a utility to reinitialize 
your dictionary and regain maximum speed 
whenever this becomes a problem. 

Importantly, "aardvark" is the first sig­
nificant word likely to show up on any 
sixth grader's spelling agenda in my 
Webster's Dictionary, and "zoom" is the 
last. Adding these words to the dictionary 
enables always knowing the first and last 
words. This comes in handy with diction­
ary utilities. (Because of the larger dic­
tionary in the RAINBOW ON TAPE and DISK 

edition, the word "zymurgy" is used as the 
last word there.) 

Doing the Upgrade Shuffle 
The quantum improvement in Edus­

pell's usefulness, test building procedures 
and desire to use a modular concept re­
quired rewriting some of the Version I 
listings. Every effort was made to keep 
things simple in the upgrade from Version 
1 to Version 2. For subscribers to RAINBOW 

ON TAPE and DISK, the entire set of new 
program listings are available, ready to 
run after performing the dictionary and 
SETHELP setup routines described in the 
Up-and-Running sidebar. Version 3, in the 
next article, is virtually completed based 
upon Version 2. After these changes, the 
system will be upwardly compatible with 
follow-up articles. 

SPELLER required significant revision 
to incorporate adding words to the diction­
ary and the routines that select words from 

. the candidate words. In fact, its expansion 
resulted in the creation of the program, 
PUTWOROS, necessary for staying within 
BASIC memory limitations. Because these 
changes are extensive, a complete new 
listing is provided. This listing is an over­
lay of the old version and can either be 
typed in completely or altered appropri­
ately using the upgrading steps outlined in 
the Up-and-Running sidebar. 

The routine for entering new words into 
the dictionary at lines 500 through 520 in 
Version l was sped up with the replace­
ment lines 499 through 520. 

For instance, the Review Words proce­
dure beginning at Line 700 was replaced 
by the greatly improved. 

As a matter of interest to RAINBOW old 
timers, the routine in lines 3300 through 
3384 is a routine from many issues. It is 
modified here to list only selective data 
file types on the screen, such as spelling 
tests. You select one of the displayed fi les 
and it saves the name and then carries out 
its instruction. 
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Up-and-Running 
The steps to upgrade EduSpell and the new listings needed are summarized as 

follows (Note: RAINBOW ON TAPE and DISK users only:Refer directly to Section 
III.): 

I. Upgrade your existing EduSpell system as follows: 

ROMRAM (from Article 1): Change Line 12 to RUN "MAINMEN U". 

MAINM ENU: Type in Listing 1; save as "MAINMENU". 

SPEL LER: Refer to Listing 2. You can either type in the new listing or make the 
following changes to your existing SPELLER program: 

• Line 10: Change the CLEAR statement to CLEAR9000: as shown in the middle 
of the line. 
• Line 40: Insert IF 0= 1 THEN at the beginning and change the value of B $ to 
01 as shown. 
• Add lines 12, 42, 44 and 55. 
• Delete lines 100 through 130 and type in lines 100 through 499. 
• Line 500: Delete the beginning GO SUB3110: I =O: statements. 
• Change the name of variable L$ in lines 540,550 (twice), and L$ in Line 560 
to E$. 
• Delete lines 570 through 630 and replace with new line numbers 570 through 
630. Note that there is a lot of similarity here, but too many changes to 
mention individually. These could easily be made to your current file. 
• Line 710: Delete UN LOAD: FOR L=OT09 and add L =0 . 
• Retype Line 720 as shown in the listing. 
• Line 730: Delete the 77 0 after THEN and insert the PRINT statement also 
shown in the listing. 
• Line 770: Add IF O< 2TH EN to the beginning of the line. 
• Line 790: Change the CHR$(9 5) statement to CHR$( 94 ) . Delete the 
remainder of the line after the statement L= L - 1: and add the I F statement as 
shown in the listing. 
• Line 800: Change the values of HS and HE to 24 and 28, respectively, delete 
780 atthe end of the line, and add EL SE SOUND1 20. 2: GO T0780 to the end of the 
line. 
• Add lines 810 through 830 . 
• Delete Line 920. 
• Line 930: Add 0=1 : to the beginning of the line. 
• Delete the existing Line 980 and add lines 972 through 990. 
• Change lines 3010 and 3020 to replace Y$ with YY$ as shown and add the 
ELSE Y $=Y Y $ statement to the end of Line 3020. 
• Type in new lines 3300 through 3384. 
• There are several optional changes to the HELP subroutine starting at Line 
40 l 0. Refer to the article for these. 

PUTWO RDS: Type in Listing 3. 

TAKETEST: 

• Add Line 45: 
45 Z$= " % % If# % %". 
• Delete lines 130 through 180. 
• In Line 300, change the value XB to be set equal to 2200. 
• Delete lines 370 and 380. 
• Change the GOSUB statement in Line 490 to read GO SUB 1430 vice to Line 
1420. 
eAddLine615: 61 5 if I F C> OTHEN MID$(W$ (3 .I J. 3 .1 J = CHR$(C). 
elnLine710,addtothebeginningoftheline: MID$(W$ (3 . I ) ,1, 1 J=C HR$( 1): . 
• In Line 940, replace FIX ( P+ . 5 J with I NT( P) . 



• Change Line 990 to: 990 GOTO 2000. 
• Type in lines 2000 through 2300 as follows: 

2000 POKE65495,0 ' *** SO RT WO RD 
S FOR UPDATE 
201 0 FOR I= 1 TO E-1 
2020 FOR J= 1 TO E-1 
2030 IF W$(1 , Jl< W$(1 ,J+1) THEN2 
070 
2040 W1 $ = W$(l . Jl :W 2$ = W$(2 , Jl 
:W3$ = W$(3 .J) 
2050 W$(1 , Jl = W$(1 ,J+1): W$(2 , J 
l = W$(2,J+1): W$(3 ,Jl = W$(3 ,J+ 
1) 
2060 W$(l,J+l) = W1$ : W$(2 ,J+l)­
= W2$ : W$(3,J+l) = W3$ 
2070 NEXT J 
2080 NEXT I 
2090 POKE65494 , 0 
2100 ' *** UPDATE DIC'Y DATA 
2110 OPEN "D".#l ."WORDLIST/DAT " . 
51 
2120 FIELD#1 . 51 AS B$ 
2130 FOR I=l TO E 
2140 NL=256* ASC(M IDS( W$(1,1) , 48 
.ll l+ ASC(MIDS( W$(1 , 1) ,49 ,1 )) 
2150 GET#1 , NL:BBS=B$ 
2160 NI=256*ASASC(M ID$(BB S. 50, 1) 
) + ASC( Ml0$(W$(BB$,51 , 1ll 
2170 GE T#1 .N I:BBS=B $ 
2180 NR=ASC(MID$(BB $, 41 , 1ll:NB=A 
SC(MID$(BB$,42 , lll:RP=ASC(Ml0$(B 
B$ , 43.1)) 
2190 RN = ASC(M lD $(W$( 3, I ) ,l ,l)) 
: BN=ASC( MI D$( W$(3, I ),2,1)):PR=A 
SC( MID$(W$(3,Il,3 , 1)) 
2200 MI0$(BB$ ,4541,1l=CHR$(NR+RN 
): MIDS(BB$ ,42,1)=CH R$( NB+B N): MI 
DS(BB$ , 43 , 1l=CHR$( RP+PRl 
2210 LSE T BS=BBS:P UT#1. NI 
2220 NEXT I 
2300 UNLOAD:GOSUB1000: PRINT@32* 
8+6 ," TRA NSFERRI NG TO main menu "; 
:RUN "M AI NME NU /BAS " 

SETHELP: Type in Listing 4. Save the program as SETHELP and make backup 
copies. Run SETHE LP to create the new Help file and copy this file to your new 
EduSpell System Disk 2. 

II. Create the dictionary as follows: 

• Type in Listing 5 and save as MAKED ICY. BAS. 
• Make sure that you have made backup copies and used a blank, formatted 
disk, and run MAKED ICY. This results in initializing a small dictionary of 22 
words to get you started. 
• Make a backup copy of your completed dictionary disk and set your original 
aside. 
• Copy the dictionary file WO RD LIST . DAT onto the disk containing the 
upgraded EduSpell system files. 
• Make backup copies and Version 2 of EduSpell is ready- Boot up! 

III. RAINBOW ON TAPE and DISK users only: 

• Start out with a blank formatted disk and save each of the files named A. BAS 
through Z.BAS and MAKE DI CY . BAS onto it. Make sure to save MAKE DI CY in 
ASCII format by entering SA VE"M AKE DIC Y", A. Makeatleastone backup copy. 
• With at least one backup disk stashed safely away, run A. BAS arid watch as 
your wo RD LIST. DA T dictionary is created. 
• When this is completed, the dictionary will exist in the file WORD Ll ST. DA T 
and MAKED ICY and all the data files will be erased. 0 

There are several minor improvements 
in the HELP subroutine starting at Line 
4000 in s PELLER, in addition to the changes 
in the insert (these are optional changes): 

(1) Old Line 4030 is moved to 4055, a 
slightly different order of execution for 
speedup of the scrolling 

(2) The IF statement can be added at the 
end of old Line 4050, but before the re­
mark, as follows: 

:I F XH=1 THEN RETURN 

(3) There is a minor change of Print 
Location 488 to 487 in Line 4080. 

( 4) Lines 4110 through 4140 can be 
deleted and replace with line numbers 
4105 and 4110. 

(5) Old Line 4110 is replaced by 4095. 

Because of the big changes to sPELLER, 
SETHELP's data is totally different from 
Version 1. Several screens are added. 
SE TH E L P is then run to create the new 
HELP. SC N file. After running SETH E LP, save 
the program in your archives and put 
HELP. s c N on EduSpell Version 2 program 
disk. 

For RAINBOW ON TAPE and DISK users, 
the program MAKEDICY processes the 26 
data listings, A. BAS to Z. BAS, and initializes 
WORD LIST. OAT. When these dictionary ini­
tialization programs are run, they destroy 
themselves from the disk as they are run in 
order to make room for the resultant dic­
tionary file. To start the initialization proc­
ess, the first data program, A. BAS is exe­
cuted as described in the Up-and-Running 
sidebar. MAKEDICY is subsequently merged 
into each of the 26 data files and they 
automatically execute in a chain by track­
ing and incrementing the variable string 
N X s. Because it is merged, it must be saved 
in ASCII format. Be sure all copies of 
MAKEDICY are saved in ASCII format by 
adding . A at the end of the command 
string SAVE "MAKEDICY/BAS ",A. 

For others, enter Listing 5 and save it. 
Make backup copies and then run the 
program as MAKE o IcY . The version in List­
ing 5 will not self-destruct. 

The data lines of these listings consist 
of the proper spelling of each word, its 
speech synthesis, and a nominal level of 
difficulty. (Feel free to change it.) Where 
there is no second version of the word, it 
means the synthesized version is exactly 
the same as the actual spelling. In that 
case, MAKEDICY duplicates the actual word 
into the entry for the synthesized version. 
This should ease your typing burden a bit, 
but the main advantage is that you can see 
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where synthesis matters by looking at these 
data listings. I recommend that you keep 
these listings handy to see those cases 
where the spellings differ. It will help you 
when entering new words to see what 
works. 

These data entry initialization proce­
dures were chosen because ultimately the 
dictionary data file can be much too large 
to fit into memory. Therefore, several small 
files and an implementing program permit 
you to create a file that otherwise would be 
impossible. Also, using this method al­
lows use of a word processor to make life 
simpler, especially if you have a spell 
checker (obviously, you need to be careful 
with dictionary spelling). 

MA KE D I CY and the data files should be 
copied onto separate disks and run sepa­
rately. Be certain that you have a backup 
before running the initialization process. 
Make at least two or three backups of each 
of the disks before starting this procedure. 

In this article, the changes to the test 
administration program, TAKETEST, are few. 
The changes are minor with the exception 
of the routine now in lines 2000 through 
2220 (refer to the Up-and-Running side­
bar). This is a valuable enhancement as 
you use the program throughout the school 
year. The routine enables updating histori­
cal data for each individual word in the 
dictionary that appears on a given test. 
This information is later used during word 
searches to bracket words of interest. 

The number of times the word was 

given is incremented, the number of times 
it was spelled correctly when asked is 
updated and the number of times the stu­
dents have asked to have the word re­
peated are all updated in the dictionary 
content of each word . The words are first 
sorted alphabetically to enhance disk ac­
cess time (lines 2010 through 2080) . 

Note that lines 2000 and 2090 utilize 
the speed-up and slow-down pokes for 
older CoCos. If your machine doesn't require 
them, make Line 2000 a blank comment 
line ( 2 0 0 0 ') and omit Line 2090. 

After all is done and the dictionary is 
updated, Line 2300 returns you to the main 
menu program. 

Summary of EduSpell Version 2 
As EduSpell exists after this upgrade, 

you will have an excellent educational 
application that is capable of: 

• building and administering oral spelling 
tests. 
• creating tests by selecting and using a 
random search procedure followed by se­
lecting the test words from the candidate 
words based, possibly based on the histori­
cal data associated with each word. 
• creating tests by bracketing any of sev­
eral named parameters and having your 
CoCo make up a test automatically. 
• naming and saving tests while online. 
• adding as many words to the dictionary 
as the disk will hold. 
• simple creation of new dictionaries by 

plugging in new words into Listing 5 to 
create a new WORDL I ST. OAT file. (If you do 
this, you should make the first word early 
in the dictionary, such as "aardvark" and 
the second word late, such as "zoom" to 
ensure PUTWORDS always rounds its corner 
properly when adding new words. Be sure 
to position the word as the last one in the 
dictionary in Line 240 of Listing 5. This 
causes the seeking code for the next word 
to circle back to the start of the dictionary.) 

Hints of Things to Come 
The next articles in this series will add 

significant dictionary editing abilities and 
other goodies to enhance new word entry 
significantly. Although EduSpell avoids 
bells and whistles, we will add a utility to 
permit using the dictionary for crossword 
puzzle types of searches. Part 4 will add 
printing features, teacher administrative 
utilities and student data files that will also 
be automatically updated after the student 
takes a test. 

This is a major upgrade to EduSpell. If 
you have problems getting Version 2 op­
erational, I will be glad to assist via Delphi 
(user name SDJ9060), but due to my fre­
quent extended absences, I cannot prom­
ise a prompt time frame for response. 

(Questions or comments concerning this 
article may be addressed to the author in 
care of THE RAINBOW at the Fa/soft Build­
ing, P.O. Box 385, Prospect, KY 40059. 
Please include an SASE when requesting a 
reply.) 0 

For your convenience, the modified version of the 
EduSpell system (all programs) are included on this 
month's RAINBOW ON TAPE Atd DISK. Although they 
arenotlistedhere, ROMRAM andTAKETEST (jromPart 
1) and the dictionGly files, A. BAS through Z. BAS, 
are also included on this month's edition of RAINBOW 

ON TAPE and DISK. Tape subscribers must copy the files 
to disk before execution. 

KEN OR NAMES OF FILES TO 
BE PRINTED 

11 DIM D(4):0(1)=FREE(0) 'IF USI 
NG > 1 DRIVE THEN ADD D(2)=FREE( 
1), ETC. 
12 ZB$="<d>ATE <h>ELP" 
14 GOT06370 
100 GOSUB9000:PRINT@32*3+9,"E D 
US PEL L";:PRINT@32*6+7,"sele 
ct option:";:PRINT@32*8+3,"<1>-

/ 

l \A 11s .......... 132 6360 ........ s4 
~ 3110 ······ 221 7000 ........ 68 

6042 ........ 74 END ...... 209 
6250 ........ 64 

Listing 1: MAI NMEN U 

0 ' COPYRIGHT 1989 FALSOFT,INC 
1 PMODE0:CLEAR5000:CLS5 
2 Z9=1 ' Z9 IS A FLAG 
3 Z8=0 ' ZB IS A FLAG 
4 ' Z8=0 -> INITIALIZE DATE I 

Z8=1 -> STORING DATE I 
Z8=2 -> STORING A STRING WI 

TH THE NAME OF THE TEST TO BE TA 
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put words into dic'y"; :PRINT@32 
*9+3,"<2> - build test from file 
s"; :PRINT@32*10+3,"<3> - build d 
irect test": :PRINT@32*11+3,"<4> 
- take a test"; 
102 PRINT@32*15+10,ZB$; 
105 PRINT@5,USING"system date: # 
#I iN!! #if"; Y R, MO, DA: 
115 K=0:GOSUB 8000:Z=VAL(Y$) 
116 IF Y$="D"THEN3000 'CHANGE SY 
STEM DATE 
117 IF Y$="H"THEN HS=1:HE=5:GOSU 
B18000:GOT0100 'CALL HELP SCREEN 
s 
120 ON Z GOTO 130,130,130,6000:G 
OT0100 
130 GOSUB9000:PRINT@32*8+6,"shif 



ting to 'SPELLER'"; :GOSUB1500:RU 
N"SPELLER" 
1500 OPEN"D",#1,"HELP/SCN",17 
1510 FIELD #1,12AS A$,2AS B$ 
15 20 Z$=STR$(Z) 
1530 LSET A$="WORDLIST/DAT":L SET 
B$=RIGHT$(Z$, 2) 

1540 PUT #1.1:CLOSE#1:RETURN 
3000 'CHANGE DATE /R 
3010 GOSUB9000:Z8=2:PRINT@32*11+ 
15, "##!##!#it";: PRINT@32*12+15, " y 
r mo da";:PRINT@32*11,"";:LINEIN 
PUT"SYSTEM DATE: ";C$ 
3019 ' *** CHECK FORMAT 
3020 S1 =IN STR(C$,"/"):S2=INSTR (4 
,C$,"/"):IF S1=3AND S2=6THEN3100 
30 30 PRINT@32=14+6,"wrong format 

. . .. "; :SOUND1 20,3:GOSUB7000:GOT 
03010 
3100 '*** IF FORMAT OK THEN ... 
3110 YR=VALCMID$(C$,1,2)):MO=VAL 
(MID$(C$,4,2)):DA=VAL(MID$(C$,7, 
2) ) 
3119 ' *** STORE DATE ON DISK 
3120 Z8=2:GOT06370 
5000 CLS4:PRINT@32 *7+8 , "TRANSFER 
RING TO"; :PRINT@32*9+12,"editli s 
t";: RUN"EDITLI ST" 
6000 'S/R TO LIST FILES - ADOPTE 
D FROM rainbow 
6005 CLS4:PRINT@32 *7+11,"0NE MOM 
ENT";: PRINT@32 *9+1 3 . "PLEASE"; 
6010 DIM T$(11,7),N$(68) , TP(68) 
6020 N=1:DR=0:DN$="0" 
6026 F1$="TST" 
6030 FORX=3T011:DSKI$DR,17 ,X,A$, 
B$:C$=A$+LEFT$(B$,127):FORI=0T07 
6040 T$(X,I)=MID$(C$,I *3 2+1, 32 ): 
Cl =ASC(T$(X,I)):IF C1=255THEN 607 
0ELSE IF C1=0THEN6060 
6041 IF LEFT$(T$(X,I),8)="DOS BO 
OT"THEN6060 ' CAN'T PRINT /BIN F 
ILES 
6042 IF MID$(T$(X,I),9, 3)<> F1$ T 
HEN6060ELSE N$(N)=LEFT$(T$(X,I), 
12): TP(N)=ASCCMID$(T$(X,I),12,1) 
) 
6050 N=N+1:IF N=69THEN6070 
6060 NEXTI, X 
6070 N=N-1:FORX=1TON:N$(X)=LEFT$ 
(N$(X) ,8)+". "+MID$(N$(X) ,9,3) :NE 
XT 
6080 CLS6:PRINT@32*15+14," <f >";: 
PRINT@0,""; 
6090 IFN<=30THENPP=1:N1=N 
6100 IFN >30THENPP=2:N1=30 
6110 IFN >60THENPP=3 :N1=30 
6120 FORX=lTON1:PRINT" "N$(X),:N 
EXTX 
6130 IFPP=20RPP=3THENPRINT@480," 
PRES S <M> FOR MORE .. . "; 
6140 L$ =">":R$="<":P=0:Y=1 
6150 PRINT@P,L$; :PRINT@P+1 3 ,R$; 

6160 FOR X=338T03 45: POKEX,255:NEX 
TX 
6170 IFP EEK(338)=191TH EN6360 
6180 IFPEEK( 339)=191TH ENCLEAR : GO 
T0 601 0 
6190 IFPEEK( 341 )=24 7THEN 6320 
6200 IFPE EKC342)=247 TH EN6330 
62 10 IFPEEK( 343)=2 47TH EN6340 
6220 I FPEE K(344)=247 THEN6350 
6230 IFPEEKC 344 )=254 TH EN6260 
6240 IFPEE K(343)=253 THEN6270 
625 0 GOT0 6170 
6260 PRINT@32*13+2 .U SING"/Nf FREE 

GRANULE S ON DRIV E ft" ;F REECD R) ,D 
R; :GOSUB 7000:GO T0 6160 
6270 I~PP=2 ANDY = 1THEN C L S:FORX=31 
TON: PRINT " "N$ (X), : NEXT:PRINT@48 
0. "PRE SS <M> FOR MORE . . . ";: Y=2: P 
=0:N1=N-30: GOT06 150 
6280 IFPP=2A NDY =2 THEN Y=1: P=0:N1= 
30: GOT0 6080 
6290 IFPP=3A NDY =1THEN CLS:FORX=3 1 
T 0 61 : P R I NT " " N $ ( X ) , : N E X T : P R I N T @4 
80,"P RESS <M> FOR MOR E ... "; : Y=2: 
P=0:N1=N-59 :GOT06150 
6300 IFPP=3A NDY =2T HEN CLS:FORX=62 
T 0 N : P R I N T " " N $ ( X ) . : N E X T : P R I N T @4 8 
0," PRE SS <M> FOR MOR E . . . "; :Y=3 : P 
=0:N1 =N-61: GOT0 6150 
6310 I FP P=3A NDY =3 THEN Y=1 :P=0 : N1= 

COLOR RIBBONS & PAPER 

COLOR RIBBONS 
RED • BLU E • GREEN • BROWN • PURPLE • YELLOW 

Ribbons Price Each: Black Color Heat 

Radio Shack - DMP 100 6 .00 9.00 
- DMP 110 4. 15 4 .75 
- DMP 120 6 .75 8.50 
- DMP1 30 5 .25 6.50 
- DMP 200 6.75 8.50 
- DM P 230 /520 4.00 5.25 
- DM P 2 100 5. 75 
- DMP 410/ 5 10 5.00 7.00 
- DM P 430 12 .00 

A pple lmagewriter 1/ 11 3.75 4.50 
Citi zen 120 D 5 .00 6.00 
Epso n M X80 /LX800 3. 75 4.25 
Okidata 182/19 2 6.50 7.50 
Panasonic K-X P 1090 6. 75 7. 75 
Seikosha SP 800/1000 5 .25 6 .50 
Star NX10/NL10 5.00 6.00 
Star NX 1000 C a I I F o r 

COLOR PAPER 
BR IGHT PAC K-- 200 Sheets/ 50 each co lor: Red, 

Transfer 

5. 75 

7.95 

6.50 
7.95 
6. 75 

7.95 
7.95 

P r i c e 

Blue, Green , Yellow. 9 1/2 x 11 - $10 .90/pk . 

PASTEL PACK - 200 Sheets/ 50 each color: Pink, 
Yell ow, Blue, Ivo ry. 9 1/2 x 11 - $10.90/pk. 

T-SHIRT RIBBONS !Heat Transfer) - Ca ll For Price. 

COLOR DISKETTES 
5 1/4 " DS/DD Rainbow Pack. 10/pack - $12.50 

For ribbons & paper not listed above, call for price & avaiL Pr1 ce & spec. subJeCt to 
change w/o notice. Min. order S25.00. Min . S & H $3.50. Add $2.25 C.O.D. add'l 
IL rP.s . add 6 .25 % tax. MC & Visa accepted . 

RENCO COM PUTER SUPPLIES 
P.O. Box 475, M anteno. IL 60950 U.S.A. 

1-800-522-69 22 • (Ill 1-800-356-998 1 • 815 -468-808 1 
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30:GOT06080 
6320 IFP<17THEN6150ELSEP=P-32:PR 
INT@P+32," "; :PRINT@P+45," ";:GO 
T06150 
6330 IF P/16=>CN1-2)THEN6160ELSE 
P=P+32:PRINT@P -32," "; :PRINT@P-1 
9," "; :GOT06150 
6340 P=P-16:IFP<0THENP=0:GOT0615 
0ELSEPRINT@P+l6," "; :PRINT@P+29, 
" "; :GOT06150 
6350 IF P/16=>CN1-1)THEN6160ELSE 
P=P+16:PRINT@P -16," "; :PRINT@P -3 
," "; :GOT06150 
6360 F=P/16+CY -1)*30+1:F$=N$(F)+ 
":"+DN$:TP=TP(F) 
6365 Z8=1 
6370 OPEN"D" .#1. "HELP/SCN" ,17 'S 
TORE NAME OF TEST FILE TO RUN 
6380 FIELD #1.12AS A$,2AS 8$,3AS 

C$ 
6381 IF Z8=0 AND Z9=1THEN6388ELS 
E IF Z8=2THEN6395ELSE F1$=MID$(F 
$,10,3) ' GET DATE IF INITIAL EL 
SE PUT NEW DATE WILL PUT NAME OF 

TEST TO TAKE 
6383 BB$=C HR$(0)+CHR$(0):GOTO 63 
90 
6388 GET#1,1:B=VAL(B$):GOSUB1000 
0:IF B=9THEN CLOSE#l:Z=6:GOT0600 
0ELSE Z9=0:LSET B$ ="11":PUT4fl.1: 
CLOSE#1:GOT0100 '***NOTE: B-0 0 
N STARTUP 
6390 LSET A$=F$:LSET B$=BB$ : GOTO 
6400 
6395 LSET C$=CHR$CYR)+CHR$(M0)+C 
HR$(DA) ' DATE OF TEST 
6400 PUT #1,1 
6410 CLOSE#1 
6411 IF Z8=2THEN Z8=0:GOT0100 

/ 
/ 

l \A' 55 .......... 239 740 ........ 238 
.-:J 220 ........ 193 970 ...... .. 176 

310 ........ 125 2080 ...... 39 
326 ........ 150 3312 ...... 169 
342 .......... 94 3354 ······ 182 
360'. .. ..... 138 3382 ...... 189 
372 ........ 161 END ........ 16 
560 .......... 69 

Listing 2: SPELLER 

0 ' CO PYRIGHT 1989 FAL SOFT,INC 
10 PCLEAR1:CLEAR9000:XB=500 
12 Hl$="":DN$="":Fl$="":F$="":YY 
$="":Y$="":X9=0:0=0:H=0: H1=0:HT= 
0:XH=0 :HS=0: HE=0:ZZ=0:Z1=0:Z 2=0: 
N1=0:N=0 : NN=0 : NT=0:K=0:L=0:M=0:P 
=0:PP=0:J=0 :JJ=0 : E=0 : TG=0:RB=0:I 
I=0:X=0:Y=0:TT=0:DR=0 : L1=0:JK=0 
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6420 GOSUB9000:PRINT@32*8+4,"tra 
nsferring to TAKETEST" 
6430 RUN"TAKETEST/BAS" 
7000 FOR X9=1T0600:NEXT X9:RET UR 
N ' PROGRAMMED DELAY LOOP 
8000 YY$=I NKEY$ ' ROUTINE TO MIN 
IMIZE INKEY$ ERRORS 
8 0 10 Y Y $ = I N K E Y $ : I F Y Y $ =," " T H E N 8 01 
0ELSE Y$=YY$ :YY$=INKEY$:RETURN 
9000 CLS:SOUND200,1:RETURN 
10000 'GET DATE S/R 
10010 YR=ASCCMID$CC$,1, 1)):MO=AS 
CCMID$CC$,2,l)):DA=ASCCMID$CC$,3 
,1)):RETURN 
18000 XH=0 :0PEN"D",ii2,"HELP/SCN" 
,130 
18010 FIELD#2.l30 AS H$ 
18020 CLS8:PRINT@43," H E L P" 
; :IF XH=1THEN RETURN 
18030 FOR H=6T013:PRINT@32* H+8,S 
TRING$(16," ");:NEXT H 
18040 FOR H=HS TO HE:GET#2,H+l 
18050 Hl$=MID$CH$,1,2):PRINT@32* 
3+14,USING"<%%>";Hl$; 
18060 FOR Hl=1T08:PRINT@32*(4+H1 
)+8,MID$(H$,16*CH1-1)+3,16); :NEX 
T H1 
18070 PRINT@32*15+7,"<W>ait <R 
>eturn>"; 
18080 Y$=INKEY$ : FOR X9=1T0300:Y$ 
=INKEY$:IF Y$=""THEN NEXT X9 
18090 IF Y$="W"THENPRINT@32*15+2 
,STRING$(28," "); :PR I NT@32*15+3, 
"press any key to continue"; :GOS 
UB8000:GOT018110 
18100 IF Y$="R"THEN CLOSE#2:Z=0: 
RETURN 
18110 XH=1:GOSUB18020:X H=0: NEXT 
H:GOT018020 

20 POKE65494,0:0PEN"D" .#1,"HELP/ 
SCN",l7 
30 FIE LD#1, 12AS A$,2AS B$ , 3AS C$ 
40 IF 0=1THEN LSET A$=F$:LSET 8$ 
="0 1" :LSET C$=DA$:PUT#1,1:CLOSE# 
1:RETURN ' ***STORE NA ME OF FIL 
E 
42 GET#1,1 : Z=VALCB$) '***GET D 
ATE AND ACTION CODE 
44 DA$ =C$:YR=ASCCMID$(C$,l,l)) :M 
0=ASCCMID$(C$,2 , l)) :DA=ASCCMID$( 
C$,3 , 1)):CLOSE#1 
50 DIM W$(3,50).A$(3,80).S$(80), 
B $ ( 6) 
55 DIM T$(11 , 7),D$(68),N$(68),F$ 
(68) 
60 Z1$=" ## % 

%":Z4$=STRING$(32," ") 
70 Z$="fNI# % % II % 

%" 
100 RP=0 : RP$="0F F" :AG=0:AG$="0FF 



":00=0:DL=0:DH=l0:PT=l00:PC=0:NT 
=20: IF 0=1THEN200 
110 ON Z GOT0499.120,499:Z=2:PRI 
NT@265. "error det ected" ;: GOT0980 
12 0 P 0 K E 6 54 9 4 . 0 : 0 PEN" 0" . ffl . "W 0 R 0 
LI ST/ OAT" ,51 
130 FIELD#l.20AS B$ (1) ,20AS B$(2 
),llAS B$(3) 
140 E=LOF(l) 
150 FOR J=lTO 80 :S$(J)="" :NEXT J 
200 GOSUB3110: PRINT@l 31 . "se l ect 
words by:"; : PR IN T@229,"<1> PARAM 
ETE R SEARC H"; :PRINT@293. "<2> BU I 
LD A REVIEW TE ST" ; :GOSUB 3050:GOS 
UB 3010: I F Y$=" H"THEN HS=6 :HE=8 :G 
OSUB4010:GOT0200 
210 IF Y$=CHR$(12)THEN IF N>0 THE 
N340 EL SE PRINT@453,"s ure ?"; :GO SU 
830 10 : IF Y$="Y"THEN RU N"MAI NMENU 
"ELSE200 
220 GOSUB3110:ZZ=VAL(Y$) 
230 ON ZZ GOTO 300 ,3302 :GOTO 200 
300 SOU ND 200,l :PRINT@6,"searc h p 
ara mete r : "; : PRINT@l 35, USI NG"<l > 
score<= ###%";PT:PRINT@l99,"<2> 
difficulty"; :PRINT@263,"<3> rep 

eats : ";RP$; :PRINT@327. USI NG "<4> 
NO. WORDS= ###";NT:PRINT@391," 

<5> auto-test mak er : ";AG$; 

"Simply Better" Word Processor 
' RUN 2 INTERACTING 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." 
~:~~~~~ -Rainbow Magazine 

1'levJ 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 IJ!!:I 
L::::--X/.J For Color Computer 3 only. Please add $3 S/H .!'~ 

Simply Better Software TECHNICALASSISTANCE 

P.O. Box 20726 9AM - 5PM 
Portland, OR 97220 (503) 254-7225 

302 GOSUB3060:GOSUB3010:IF Y$=" H 
"TH EN HS=l 5:HE=22:GOS UB4010: GOS U 
B3 110:GOT0300 EL SE IF Y$=C HR$ (12) 
THEN O=l:GOT0100ELSE I F Y$="S"T H 
EN I=0:GOT0 314ELSE ZZ=VA L(Y$ ) :0N 

ZZ GOT0304,306,308,310.312:GOTO 
300 
304 PRINT@l48,"-%"; :PRINT@l48. 
"";:LINE INPUT"";PT$:PT=VAL(PT$ 
) : SO UND1 80. l:IF PT=l00T HEN PC=0: 
GOT0300 EL SE PC=l:GOT0300 
306 DD=l:PRINT@224.Z4$; :PR I NT@23 
5. "minimum: "; :P RINT@243. ""; :GO S 
UB3010:SOU ND1 80. l :PR INT Y$; : DL =V 
AL(Y$) :PRINT@245," max im um: ";:PR 
INT@253,"" ; :GO SUB 30 10 :PR INT Y$ ;: 
DH=V AL(Y$ ) :SOUND1 80. l: GOT0300 
308 IF RP=0 THEN RP=l:RP$=" ON":S 
OUND220. l :G OT0 300 EL SE RP=0:RP$=" 
OFF":SOUND180.l:GOT0300 
310 PRINT@343," " ; :PRINT@343,"" 
;:LINEINPUT"";N$:NT=VAL( N$): IF N 
T>80THEN SO UND1 20,2: NT=80:PR INT 
Z4$; : PRINT@352,"MAX IMUM NO. IS 8 
0" ; :XB=800:GOSUB3210 :P RI NT@343.Z 
4$; : GO T0300E LSE SO UND1 80. l :GO T0 3 
00 
312 IF AG=0T HEN AG=l :AG$=" ON":S 
OUND220.l:GOT0300ELSE AG=0 :AG$ =" 

French Basehall ......... $19 . 95 

Spanish Base ball ........ 19. 95 

Cocowheel of Fortune 
( for Coco3/RGB Monitor). 19.95 

Number Seq uences .. . . . .. 19.95 

Signed Numbers ....... .. 19.95 

Area and Perimeter ...... 19.95 

Co ntext Clues Grade 2 ... 19.95 

Cocojot. ...... ........... 16 .95 
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i 
OFF":SOUND180,1 : GOT0300 
314 TN=N+ NT:IF 0=3 THEN RETURN 
316 PRINT@0,STRIN G$(96,C HR$(239) 
); : PRINT@41,"- SEARC HIN G-"; 
320 K=K+1:IF E<K THEN 336E LSE POK 
E65494 ,0:GET#1.K :POKE 65495,0 
322 IF 00=0 THEN 324E LSE D=ASCC MID 
$(B$(3),4, 1)):IF DH>= D AND DL<=D 
THEN 324ELSE320 

324 TG=ASCC MIO$(B$( 3),2 ,1)): IF 0 
<3 OR RP=0 THEN 326E LSE RB=AS C( MID 
$(B$(3),3 ,1)):IF RB >=TGA.5-1 AND 
0<3 THEN326 EL SE IF 0=3 AND RB >0 
THEN 326 EL SE320 

326 IF PC=0 OR 0=3 THEN 328E LSE TC 
=ASC(MIO$(B$(3),1,1)) : I F TC/( TG ­
.01)<=CPT+ .02)/100 THEN 328E LSE320 
328 N=N+1: I=I+1: J=N:IF N<=T N TH E 
N330EL SE IF RNO(E) <E/25 THEN N=N­
l : J=R NO(NT)ELSE N=N-1:I=I -1:GOTO 
320 
330 A$( 1,J)=B$(1):A$(2,J)=B$( 2): 
A$(3, J)=B$ (3) 
332 IF I=NT AND AG<> 1 THEN 336 
334 IF I>= NT TH EN I=0 :GOT0320 EL S 
E320 
336 IF 0=3 THEN RET URN 
338 IF AG=1 THE N FOR I=1TO NT : FO 
R J=1T03:W$(J,I)=A$( J , I ):NEX T J, 
I: NN=NT: GOT0710 
340 L=L-1 
342 GOSUB3 11 0:PRI NT" J N <#> 
I.J 0 R 0 S"; :PRIN T@28, USING"iN/";N 
N: PRINT STRING$( 32,"-"); :IF L<- 1 
THEN L=- 1 
344 Z2=0:L= L+l:IF L>=13 THEN Z=3 
: GO T0110 
346 FOR I=1 TO 10 
348 J=10* L+I 
349 IF CJ> TN AND 0<2 )0RC0 >1ANDJ > 
TN) THEN PR INT@357,"e nd of f il e" 
; : GOT0356 

~ 3 50 I I= I : I F I= 10TH EN I I =0 
3 52 P R IN T@3 2 * ( I+ 1 ) , USIN G Z $ ; J , S $ 
(J) , II, A$(l,J) 
354 NE XT I 
356 Z2=0: IF 0<2 THEN PRINT@484,"< 
g> <r> <A> <ON > <#> <h>" ; EL SE P 
RIN T@486,"< r > (A) <ON > <#> <h>"; 
358 PRINT@448,"s el ect words for 
the t est:"; :GO SUB3010 
359 IF Y$="H"THEN HS=9 : HE=13: GOS 
UB4010 :GO SUB3110: L=L-1:GOT0342 
360 IF Y$="R"T HEN 710E LSE IF Y$=" 
G"AND 0<1THEN361E LSE366 
36 1 IF N>80-NT+1THEN 362E LSE365 
362 GOS UB3110:PRINT@130,"TOO MAN 
Y WORD S IN MEMORY .. " ; :PRI NT@192 
, "NEED TO:"; :PRINT@231," <c l ea r> 
MEMORY"; :PR I NT@264," <r>ev i ew & 

CA NCEL GET";: PRI NT@32 4." OR <u>S 
E SELEC TED WORD S" ;:PRINT@366,"& 
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CLEAR OTHER S" ; :GOSUB3010 
363 IF Y$="R"THEN710 EL SEIF Y$=C 
HR$(1 2H HEN 365 ELSEIF Y$0"U"T H 
EN SO UND1 20, 1:GOT0363 ELSE PRINT 
@422," :: ok :: one moment : :"; : Z 
Z=TT:FOR J=1 TO TN:IF S$( J)="-> 
"THEN ZZ=ZZ+1: W$ (1 , ZZ )=A$ (1, J ): W 
$(2,ZZ)=A$(2,J):W$(3,ZZ)=A$(3,J) 
:S $(J)="" 
364 A$(l,J)="":A$(2,J)="":A$(3,J 
)="" :NE XT J:N=0:TT=ZZ:L=0 
365 I=0:GO SUB 3110:GOT0314 
366 IF Y$ =C HR$(94)THEN L=L-2:GOT 
0342ELSE IF Y$=CHR$(10)THEN342 
368 IF Y$=CHR$(13)THEN 370 ELSE 372 
37 0 PRINT@448,Z4$; :GOT0358 
372 IF ASC(Y$)>47 AND ASCCY$)<58 

THEN Y=VAL(Y$)ELSE SO UND 120 . 2: 
GOT0358 
373 IF Y=0 THEN Y=10 
37 4 J=10*L+Y:IF S$(J) =" "THEN NN= 
NN +1:IF NN >5 0THEN399ELSEPRINT@28 
, US I N G "iN/" ; N N : W $ ( 1 , N N ) =A$ ( 1 , J ) : W 
$(2,NN)=A$(2,J):W$(3,NN)=A$(3,J) 
:S $(J)="->"ELSE SOUND100,2:GOTO 
358 
376 PRINT@32*( J -10*L+1)+4,"->"; 
: GO T0370 
399 GOSUB3110:PRINT@100,"0BTAINE 
0 50 WORD S"; : XB=1200:GO SUB 32 10 
499 I=0 
500 A$=" ENTER THE WORD": GOSUB202 
0:A$="THEN SLA SH":GOS UB20 10:A$=" 
THEN THE LEVVEL OF DIFF ICULTY":G 
OSUB2010:X9=1000:GOSUB3210:A$="A 
S FOLLOW S": GOSUB2010 
510 GOSUB3110:PRINT"enter: WORD / 
'LEVEL'"; :GOSUB3210 
520 I=I+1:IF I>5 0THEN I=50 :GOSUB 
3110 :A$="THAT WAS FIFTY" :PR INT@2 
64,A$; :GO SUB 2020:Y$=" S" :GOT0600 
530 GOSUB3110:LINE INPUT"enter w 
ord: ";O$:IF 0$=""THEN 530 EL SE FO 
R 0=1 TO LEN(0$):IF MI0$(0$,0, 1) 
="/"THEN 540 ELSE NEX T 0 
540 E$=MI0$(0$,0+1) :W$(l,I)=LEFT 
$ ( 0$ , 0-1) : W $ ( 2 , I ) =W $ (1 , I) :A $=W $ ( 
2, I):XB=40*LEN(0$):GOSUB2020 
550 IF LEN CE$)< 1THEN PRINT@37," l 
eve l: ";: LINEINPUT""; E$ 
560 W$( 3, I )=S TRING$(11 ,C HR$(0 )) : 
M I 0$ ( W $ ( 3 , I ) , 4 , 1 ) =C H R $ ( VAL( E $ ) ) 
57 0 I F Z1 =0 THEN P R I NT W $ ( 1, I ) ; " 
=":PR INT" "; W$ (2,I) ; EL SE 

IF Zl=2THEN PRINT W$$ (1,I );"=": 
PRINT" ";W$(2,I); 
580 PRINT@1 30, "<ENTER > -> 'OK'"; 
:PRINT@16 2,"<C LEAR > -> 'd el et e w 
ord ' "; : PRINT@194 , "< BAR >-> 'c h 
ange so und'";:IF CD= 1TH EN590E LSE 

PRINT@226." < S > -> 'OK & sav 
e to disk'"; 



590 GOSUB3010:IF Y$ =CHR$(12)THEN 
530 
600 IF Y$<>"S"THEN610ELSE NN=I: F 
OR I=lTO NN:MIO$(W$(3,I),5,3)=0A 
$:NEXT I : IF Z=1THEN F$="TEMP/WRO 
":GOT0710ELSE710 
610 IF Y$=CHR$(32)THEN630 
620 IF Y$=CHR$(13)ANO CD=1THEN R 
ETURN 
625 IF Y$=CHR$(13)THEN520ELSE590 
630 PRINT@320,Z4$;Z4$;Z4$; :PRINT 
@320,"";:LINE INPUT"new sound:" 
;A$:IF A$=""THEN630ELSE W$(2,I)= 
A$:GOSUB2020:GOT0560 
710 V=0:Z2=1:L=0 
720 A$=" ": GOSUB2020: GOSUB3110: P 
RINT"review ";:IF Z=lTHEN PRINT" 
words";ELSE PRINT"test words"; 
730 FOR P=1 TO 10:I=10*L+P:IF I> 
NN THEN PRINT@421,"end of fi l e"; 
: GOT0770 
740 PRINT@32*(P+2),USING" INN!% 

%";I,W$(l,I) 
750 IF V=1THEN A$=W$(2,I):GOSUB2 
010:XB=300:GOSUB3210 
760 NEXT P 
770 IF 0<2THEN PRINT@484,"<e/d/s 
/c/v> <UP> <ON> <h>"; 
780 GOSUB3010:IF Y$="0"THEN B$=" 
OELETE":GOSUB1010:GOT0720ELSE IF 
Y$="V"THEN V=ABS(FIX(V/2-l)):GO 

T0730 
790 IF Y$="S"THEN910ELSE IF Y$=C 
HR$(94)THEN L=L-1:IF L=-1THEN L= 
0:GOT0720ELSE720 
792 IFY$="C"THEN GOSUB810:GOT072 
0 ELSE IF Y$=CHR$(10)THEN L=L+1: 
GOT0720 
794 IF Y$="E"THEN N=0:TT=NN:L=0: 
GOSUB3110:IF Z<>1THEN314ELSE510 
800 IF Y$="H"THEN HS=24:HE=28:GO 
SUB4010:GOT0720ELSE SOUND120,2:G 
OT0780 
810 PRINT@416,"";:LINE INPUT"ent 
er no. to change: ";I$:I=VAL(I$) 

820 IF Z1=2THEN I=10*L+I:A$=A$(2 
,I)ELSE A$=W$(2,I) 
830 GOSUB2020:CD=1:GOSUB3110:GOS 
UB570:C0=0:RETURN 
910 IF Z=1THEN930ELSE GOSUB3110: 
PRINT@270,"- -/TST"; :PRINT@ 
3ll,"(assumed)"; :PRINT@256,"": :L 
INE INPUT"name of test: ";F$:F$= 
F$+"/TST" 
930 0=1:GOSUB20:0PEN"0",#1.F$,51 
940 FIEL0#1,20 AS A$,20 AS B$,11 

AS C$ 
950 FOR I=1 TO NN 
960 LSET A$=W$(1,I):LSET B$=W$(2 
,I):LSET C$=W$(3,I) 
970 PUT#1.I:NEXT I:CLOSE#1 
980 IF Z=2THEN F$="MAINMENU"ELSE 

F$="PUTWOROS":GOSUB3210 
990 CLS4:PRINT@232,"TRANSFERRING 
TO";:PRINT@300,F$; :IF Z=2THEN R 

UN"MAINMENU"ELSE RUN"PUTWORDS" 
1010 PRINT@479,Z4$; :A$="ENTER NU 
MBER TO "+B$:XB=50*LEN(A$):GOSUB 
2020:PRINT@480,A$;": "; :GOSUB301 
0 
1020 IF X8=1THEN I=VAL(Y$)+10*L: 
RETURN 
1030 IF ASC(Y$)>570R ASC(Y$)<48T 
HEN RETURN 
1040 NN=NN-1:Y=VAL(Y$):IF Y=0THE 
N Y=10 
1050 Y=10*L+Y:FOR I=Y TO NN:FOR 
P=lT03:W$(P,I) =W$(P,I+1):NEXT P, 
!:RETURN 
2010 XB=40*LEN(A$) 
2020 X=&HFF00:Y=&HFF7E:POKE X+1, 
52:POKE X+3,63:POKE X+35,60:POKE 
65407,34 
2030 FOR M=1 TO LEN(A$) 
2040 IF PEEK(Y)AND128=0THEN2040 
2050 POKE Y,ASC(Ml0$(A$,M,1)) 
2060 NEXT M2070 IF 
PEEK(Y)AND128=0THEN2070 
2080 POKE Y;13:GOSUB3210:POKE654 
07,51:RETURN 

"Assembl y Language Programming fo r the CoCo" (The Book) and the CoCo 3 (The Addendum). 
Professionally produced (not just skimpy technical specifica tions) . TH E CoCo reference books. 

THE BOOK - 289 pages of teaching 
assembly language for the CoCo 1 & 2. 
It's used as a school text and is an 
intro to Computer Science. It describes 
the 6809E instructions, subroutines, 
interrupts, stacks, programming 
philosophy, and m any examples. Also 
covered are PIAs, VDG, SAM, kybd, 
jystk, sound, serial port, and using 
cassette and disk . $18 .00 + $1.50 s/h . 

THE ADDENDUM - Picks up 
where the BOOK left off. Describes 
ALL the CoCo 3 enhancements & how 
to use them with assembly language. 
The most complet e GIME spec . 
WOW - Super - Res Graphics , 
Virtual M emory, New Interrupts, 
and more information not av a il able 
elsewhere. Find out what the CoCo 3 
can really d o. $12 .00 + $1.00 s/h . 

COCO 3 SPECIAL US check or money 
order. RI orders 
add 6% s ales tax 

Start your CoCo 
library right. 
See wha t the CoCo 
can really do and 
save money - buy 
the BOOK and 
ADDENDUM 
for only $27.00 + 
$2 .00 s/h . 

TEPCO 
68 James Cour t 

Portsmouth , RI 02871 

See Us On DELPHI 
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3010 YY$=INKEY$ 
3020 YY$=INKEY$:IF YY$=""THEN302 
0 ELSE Y$=YY$ 
3030 IF Y$=CHR$(94)AND Z2=1THEN 
GOSUB2020 
3040 RETURN 
3050 PRINT@490," <c lear > <h>": : 
RETURN 
3060 PRINT@485," <c lear > <s> TART 

<h>" ; :RETURN 
31 10 CLS:SOUND200,1:RETURN 
32 10 FOR X9=1TO XB:NEXT X9:XB=50 
0:RETURN 
3302 DR=0: DN$="0": Ll=1: F1 $="TST" 
:JK=0:M=0:J=0:GOSUB3110 
3304 CLS4:PRINT@235,"0NE MOMENT" 
; :PRINT@301,"PLEASE"; 
3306 FOR X=3T011:DSKI$DR,17,X,A$ 
,B$:C$=A$+LEFT$(8$,1 27) :FOR I=0T 
07 
3308 T$(X,Il~MI0$(C$,I *32+1,32) : 
C1=ASC(T$(X,I)):IF C1=255THEN331 
4ELSE IF C1=0THEN3312 
3310 IF MID$(T$( X, I), 9,3)0 Fl$ T 
HEN3312ELSE M=M+1:N$ (M)=LE FT$(T$ 
( X , I ) , 8) +" /" +M I D $ ( T$ ( X , I ) , 9 , 3 ) 
3312 NEXT I,X 
33 14 CLS6:PRINT@454," <enter> TO 

SELECT "; :PRINT@486," <c lear > 
TO CONTINUE "; :PRINT@2, "indicat 

e tests: (*--*)"; :PRINT@32 
. . 
3316 IF M<=30THENPP=1:N1 =M 
33 18 IF M>30THENPP=2:N1=30 
3320 IF M>60THENPP=3:N1=30 
3322 FOR X=Ll TO N1: PRINT" "N$ ( 
X) ,:NEXTX 
3324 IFPP=20RPP=3 THENPRINT@480," 
PRESS <M> FOR MORE ... "; 
3326 L$=" )":R$="<":P=32 :Y =1 
3328 PRINT@P,L$; :PRINT@P+15,R$; 
3330 FORX=338T0345:POK EX,255:NEX 
TX 
3332 IF PEEK(338)=191THEN3366 
3334 IFPEEK( 339)=191THEN3368 
3336 IFPEEK(341 )=247 THEN 3358 
3338 IFPEEK( 342)=247 THEN 3360 
3340 IFPEEK(343) =247THEN3362 
3342 IFPEEK(344 )=247T HEN 3364 
3344 IFPEEK(343)=253THEN3348 
3346 GOT03332 
3348 IFPP=2ANDY=1THENCLS:FORX=31 
TO M:PRINT" "N$(X), :NEXT: PRINT@ 
480, "PRESS <M> FOR MORE ... ";: Y=2 
:P=32:N1=M- 30:GOT03328 
3350 IFPP=2ANDY=2T HENY =1 :P=32:N1 
=30:GOT03314 
3352 IFPP=3AN DY =1THENCLS:L1=3 1: F 
ORX= L1T061:PR INT" "N$(X), :NEXT: 
PRINT@480,"PRESS <M> FOR MORE ... 
"; :Y=2:P=32 :N1=N-59 :GOT03328 
3354 IFPP=3A NDY =2T HENCL S: L1=64:F 
ORX=LlTON:PRINT" "N$(Xl, :NEXT:P 
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RINT@480,"PRESS <M> FOR MORE . .. " 
; :Y=3:P=32:N1=N-61:GOT03328 
3356 IFPP=3A NDY= 3T HENY =1:P=32:L1 
=1:N1=30:GOT03314 
3358 IFP<49THEN3328ELSEP=P-32:PR 
INT@P+32," "; :PRINT@P+47 ," ";:GO 
T03328 
3360 IF P/16=> N1 THEN3330ELSEP=P 
+32:PRINT@P-32," "; :PRINT@P -17 ," 

"; :GOT03328 
3362 P=P-16:IFP<32THENP=32:GOT03 
328ELS EPRINT@P+16," "; :PRINT@P+3 
1," "; :GOT03328 
3364 IF P/ 16=>N1+1 THEN3330ELSEP 
=P+16:PRINT@P-16," "; :PRINT@P-1, 
" "; :GOT03328 
3366 F=P/16+(Y-1)*30-1:IF 0$(F)= 
"*"THEN SOUND120,1:GOT03328ELSE 
0$(F)="*":JK=JK+1:F$(JK)=N$(F)+" 
:"+DN$:PRINT@P+1,"*"; :PRINT@P+14 
, "*";: GOT03328 
3368 UNLOAD:0=3:GOSUB3110:GOSUB3 
00 
3370 FOR JJ=l TO JK:POKE65494,0: 
IF AG=0THEN TN=0 
3372 GOSUB3110: PRI NT@235, "access 
i n g" ; : P R IN T@2 9 6 , F $ ( J J ) ; 
3374 OPEN"D",1!1,F$(JJ),51 
3376 FIELD1!1,20AS B$(1),20AS B$( 
2) ,11 AS B$(3) 
3378 E=LOF(1):IF AG=0 THEN NT=E: 
TN=TN+E 
3379 K=0:I=0:GOSUB320 
3380 POKE65494,0:CLOSE1!1 
3382 NEXT JJ 
3384 0=2:IF AG=0THEN340ELSE338 
4010 POKE65494,0:XH=0:0PEN"D",#2 
,"HELP/SCN",130 
4020 FIELD1!2.130 AS H$ 
4040 CLS8:PRINT@43,"H E L P"; 
4050 FOR HT=6T0 13:PRINT@32* HT+8, 
STRING$(16," ");:NEXT HT:IF XH=1 
THEN RETURN 
4055 FOR H=H S TO HE:POKE 65494,0 : 
GET1!2,H+1:POKE65495,0 
4060 H1$=MIO$(H$,1,2):PRINT@32*3 
+14, USING" <%%>":H1$; 
40 70 FOR H1 =1T08:PRINT@32 *(4+Hl) 
+8,MID$(H$,16*(H1-1)+3,16); :NE XT 

H1 
4080 PRINT@487,"<W>ait <R>etur 
n>": 
4090 Y$=INKEY$:FOR X9=1T0500:Y$= 
INKEY$:IF Y$=""THEN NEXT X9 
4095 IF Y$="W"THEN GOSUB4110: GOT 
04105 
4100 IF Y$="R"THEN CLOSE#2:POKE6 
5494,0:RETURN 
4105 XH=1:GO SUB4040: XH=0:NE XT H: 
GOT04040 
4110 PRINT@480," press any key 
to continue ... ";: GOSUB3010: RETU 
RN 



, 

l v1200 ...... 219 
....:.J 864 .......... 32 

914 .......... 51 
END ...... 115 

Listing 3: PUTWORDS 

0 ' COPYRIGHT 1989 FALSOFT,INC 
1 ' *** ACCESS temp/dat VIA pass 
/wrd 
10 FILES 3,630:PCLEAR1:CLEAR1500 
0 
15 OPEN"D",#1,"PASS/WRD",14 
20 FIELD#1.12 AS A$,2 AS B$ 
25 GET#l.1 
30 F=INSTR(A$,"/") 
35 PRINT A$;"#";" F = ";F; 
62 FS=STRING$(12," ") 
64 MIO$(F$,1,F-1l=MIO$(A$,1,F-1l 
:MIO$(F$,9,4l=MIO$(A$,F,4l 
70 CLOSE#1 
82 DIM W$(3,100) 
99 CLS(5):PRINT@32*7+6,"GETTING 
.. ; F$; 
100 OPEN"D".#1.F$,51 
110 FIELD#1.20 AS A$,20 AS B$,11 

AS C$ 
120 N=LOF(l) 
130 FOR I=1 TO N 
140 GET#l. I 
150 W$(l,I)=A$:W$(2,Il=B$:W$(3,I 
l=C$ 
160 NEXT I 
200 CLOSE#1 
800 ' ***SORT temp/dat ALPHABET! 
CALLY 
801 POKE65495,0:GOSUB2300:PRINT@ 
32*7+6,"sorting ";F$; :PRINT@32*8 
+9,"alphabetically"; 
802 FOR I=1 TO N-1:K=0 
803 FOR J=1 TO N-1 
804 IF W$(1,Jl<W$(1,J+1)THEN805 
ELSE K=1:Wl$=W$(l,Jl:W$(l,Jl=W$( 
1,J+1l:W$(1,J+1l=W1$:W2$=W$(2,Jl 
:W$(2,Jl=W$(2,J+1l:W$(2,J+1)=W2$ 
:W3$=W$(3,J):W$(3,J)=W$(3,J+1l:W 
$(3,J+1l=W3$ 
805 NEXT J 
807 IF K=0THEN810ELSE NEXT I 
810 GOSUB2300:CLS(4):PRINT@32*4+ 
11,"accessing";:PRINT@32*6+12,"W 
ORO LIST"; 
819 POKE65494,0 'SLOW DOWN TO ge 
t 
820 OPEN"D",#1,"WORDLIST/DAT",51 
822 FIELD#1,51 AS B$ 
855 E=LOF(1):NL=1:NN=1:GET#1:BB$ 
=B$:GOSUB9000 
860 K=0:FOR I=1 TON 
861 W$=STRING$(5l,CHR$(0) l :MID$( 
W$,1,20l=W$(1,Il:MIO$(W$,21,20)= 

W $ ( 2 , I l : M I 0$ ( W $ , 41 , 11 l =W $ ( 3 , I l : P 
RINT@32*8+6,USING"1Nf =";I; :PRIN 
TW$(1,Il; :IF K=1THEN900 
862 PRINT@32*12+5,USING"#### WOR 
OS IN wordlist";E+I; :PRINT@32*14 
+9,USING"### WORDS TO GO";N-I; 
863 NL=NN:IF NN=0THEN K=1:GOT086 
1ELSE GET#1,NN:BB$=B$:GOSUB9000 
864 PRINT@32*13,USING"####";NL;: 
PRINT@32*14,USING"####";NN; :PRIN 
T@32*15,LEFT$(BB$,20l; 
865 IF LEFT$(BB$,20l<LEFT$(W$,20 
lTHEN863 'NEXT WORD 
867 IF LEFT$(BB$,20l=LEFT$(W$,20 
)THEN GOSUB9100:NEXT I:GOT0923 ' 
*** (OUT) - NOT "<" OR "=" -> 

RESTACK POINTERS 
870 MID$(W$,48,2)=MIO$(BB$,48,2) 
:MM=NL:GOSUB9200:MIO$(W$,50,1l=M 
1$:MIO$(W$,51,1l=M2$' ***CHANGE 

'W' POINTERS TO (E+IlTH & PREVI 
OUS WORDS 
871 LSET B$=W$:PUT#1,E+I 
872 MM=E+I:GOSUB9200:MIO$(BB$,48 
,1l=M1$:MIO$(BB$,49,1l=M2$:LSET 
B$=BB$:PUT#1.NL ' ***PUT 'LAST' 

POINTER TO 'E+I'TH WORD 
874 BB$=W$:GOSUB9005:GET#1.NN:BB 
$=8$ 
875 MIO$(BB$,50,1l=M1$:MIO$(BB$, 
51, 1 l=M2$ 
877 LSET B$=BB$:PUT#1.NN 
880 ' *** PUT POINTER TO NL 
888 LSET B$=W$:PUT#1.E+I 
889 NN=E+I:NEXT I:GOT0923 
900 MM=E+I:GOSUB9200 
910 MIO$(BB$,50,1l=M1$:MIO$(BB$, 
51,1l=M2$ 
912 LSET B$=BB$:PUT#1.NL 
914 MM=NL:GOSUB9200:MIO$(W$,48,1 
l=M1$:MID$(W$,49,1l=M2$:MIO$(W$, 
50,1l=CHR$(0):MIO$(W$,51,1)=CHR$ 
(1) 
916 MM=E+I:&ET#1,MM:BB$=B$:NL=MM 
918 NEXT I 
923 CLOSE#1:GOSUB2300:PRINT@32*8 
+6,"going to MAINMENU"; :RUN"MAIN 
MENU" 
1280 YY$=INKEY$ 
1290 YY$=INKEY$:IF YY$=""THEN129 
0 
1300 Y$=YY$:RETURN 
2300 CLS(5):SOUND200,1:RETURN 
5000 FOR X9=1 TO 500:NEXT X9:RET 
URN ' *** SHORT DELAY S/R 
9000 ' *** GET POINTER TO NEXT W 
ORO AND CONVERT CODE ASC -> ## 
9001 X1=50:X2=51:GOT09010 
9005 X1=48:X2=49 
9010 NL=NN 
9020 N1$=MIO$(BB$,X1,1l:N2$=MIO$ 
CBB$,X2,1) 
9030 N1=ASC(N1$l:N2=ASC(N2$l:NN= 
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256*N1+N2 
9039 RETURN 
9100 ' ***COMBINE CIF DUPLICATE 

WORD) #TIMES GIVEN, ANSWERED C 
ORRECTLY AND REPEAT REQUESTS 
9105 FOR II=1 TO 3 
9110 A1 =ASCCMID$CBB$,40+II.1)):A 
2=ASC (MID$ ( W $ ( 3. I) • I I . 1) ) :MID$ C B 

Listing 4: SETHELP 

0 ' COPYRIGH T 1989 FALSOFT.INC 
10 OPEN"D".if1."HELP/SCN",130 
20 FIELD#1.130 AS A$ 
30 MU=28 
40 FOR 1=1 TO MU 
50 B$=STRING$(130,CHR$(0)) 
60 READ B$ 
70 LSET A$=B$ 
80 PUT #1, 1+1 '***NOTE: THE FIR 
ST LO CATION IS USED FOR DATA PAS 
SING 
90 NEXT I 
100 PRINT "DONE" 
110 END 
118 '*** ( 1 - 5 ) - MAINMENU L 
INE 117 
120 DATA" d <d>ATE 

CHANGE DEFAULT DATE 
DEFAU 

LT DATE IS USED THROUGHOUT UNLES 
S CHANGED" 
130 DATA" 1ALLOWS PUTTING WORD( 
S) INTO THEDIC'Y WITHOUT CREAT 
ING A TESTOR PRACTICE FILE 

FORMAT IS: <WOR 
D>I< LEVEL>" 
140 DATA" 2ALLOWS CREATING A TES 
T FROM DIC'Y WORDS BASED 

ON GIVEN PARAMETERS" 
150 DATA" 3ALLOWS MAKING UPA TES 
T FROM ALL NEW WORDS. THESE 

ARE PUT INTO THE DIC'Y" 
160 DATA" 4TAKE A TEST FROMTHE T 
EST LIST MENU. WHICH WILLBE CA 
LLED" 
288 '*** ( 6 - 8 ) - SPELLER LI 
NE 200 
350 DATA" 1SEARCH FOR WORDSWITHI 
N STATED PARAMETERS WHICHWILL 
BE ASKED EXAMPLES: DIFF 
ICULTY = 6 FREQUENT MISSESFREQU 
ENT REPEATS" 
360 DATA" 2SEARCH THE TEST FILES 

FOR WORDS WITH SELECTED PARAM 
ETERS - WHICH WILL BE ASKED 
" 
370 DATA" clear CANCELS THIS 
SEARCH AND TRANSFERS BACK TO TH 
E LISTING ROUTINE CIF ANY PREVI 
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B$,40+II.1)=CHR$(A1+A2) 
9115 NEXT II 
9120 LSET B$=BB$:PUT#1.NL 
9125 RETURN 
9200 M1=FIXCMM/256):M2=MM-256*M1 
:M1$=CHR$CM1):M2$=CHR$(M2):RETUR 
N ' *** CONVERT ## TO CHR$ 

OUS SEARCH)OR TO mainmenu" 
378 '*** ( 9 - 13 ) - SPELLER L 
INE 358 
380 DATA" GSEARCHES FOR 
WORDS USINGNEW PARAMETERS 

MO RE 

NEW WORDS ARE APPEN 
OED TO THE CANDIDAT E LIST" 
390 DATA" RREVIEW TEST - LIST 
IS COMPLETESELECTED WORDS ARE R 
EVIEWED THEN PUT ON DISK" 
410 DATA"UPSCROLL BACK TO PREVI 
OUS TEN WORDS" 
420 DATA"DNSCROLL DOWN TO NEX T 
SECTION" 
430 DATA"##ENTER THE NUMBEROF TH 
E WORD TO BE ADDED TO THE TEST 
LIST" 
435 DATA" DDISPLAY DATA - WILL 
DISPLAY DATA FIELDS ON FORMA 
TTED SCREENOF EACH WORD REQUE 
STED" 
438 '*** ( 14 - 21 ) - SPELLER 
LINE 302 
440 DATA" 1 score 

TAKES WORDS WITH < 0 
R = ENTRY INTENDED TO FINDWORDS 

THAT CAUSEPROBLEMS" 
450 DATA" 2 difficulty 

SET MIN AND MAX DIFFI 
CULTY LEVELDESIRED defau 
lt values : LOW=0; HIGH=10" 
460 DATA" 3 repeats 

TORY OF 
470 DATA" 

FOR THE 

PICKS WORDS WIT HA HIS 
REPEAT REQUESTS" 

4SELECT NUMBER OFWORDS 
AUTO-TEST MAKER 
default= 100" 

480 DATA" 5auto-test maker 
'OFF -> CANOl 

DATE WORDSWILL BE SELECTED 
YOU SELECT DESIRED WORDS FROM 

THE GROUP" 
490 DATA" 5auto-test maker 

WILL BE 
USING THE 
ED (AUTO)" 
500 DATA" 

' ON' -> WORDS 
SELECTED FOR THETEST 
PARAMETERS YOU ENTER 

<clear> 
RESETS ALL PARA 



I · 

METERS TO 
VALUES" 

510 DATA" 

THEIR DEFAULT 

<s>TART 
COMMENCE SEARCH USING 

PARAMETERSAS ENTERED" 
518 '*** ( 22 - 27 ) - SPELLER 
LINE 420 
520 DA TA " 

FIELDS ON 
CH WORD 
530 DATA" 

D<d>isplay data 
WILL DISPLAY DATA 
FORMATTED SCREENOF EA 
REQUESTED" 

S <s>ave 
SAVE WORDLIST TODISK 

Listing 5: MAKEDICY 

0 ' COPYRIGHT 1989 FALSOFT,INC 
10 CLS:CLEAR:CLEAR 10000:FILES 3 
,2000 
20 RESTORE 
30 OPEN"D",/t1,"WORDLIST/DAT",51: 
FIELD/t1,20AS A$,20AS B$,11AS C$ 
100 I=LOF(1):FOR J=1 TO 200:I=I+ 
1 
110 CC$=STRING$(11,CHR$(0)) 
120 READ A1$,A2$,A3$:PRINT@32*12 
,A1$:PRINT@32*13,A2$:PRINT@32*14 
,A3$ 
130 IF A1$=""THEN390 
140 PRINT@64,I:" ";J:PRINT@12 
8,A1$:PRINT@160,A2$:PRINT@192,A3 
$ 
150 MID$(CC$,4,1)=CHR$(VAL(A3$)) 
160 L1 =FIX((I-1)/256):L2=I-1 -256 
*L1:MID$(CC$,8,1)=CHR$(L1):MID$( 
CC$,9,1)=CHR$(L2) 
170 N1=FIX((I+1)/256):N2=I+1-256 
*N1:MID$(CC$,10,1)=CHR$(N1):MID$ 
(CC$,11,1)=CHR$(N2) 
210 IF A2$=""THEN A2$=A1$ 
220 LSET A$=A1$:LSET B$=A2$:LSET 

C$=CC$ 
230 PUT /t1,I:NX$=LEFT$(A1$,1) 
240 IF A1$="ZOOM"THEN300 
250 NEXT J 
300 E=LOF(l) 
310 X1=FIX(E/256):X2=E-256*X1 
320 GET /t1,1:CC$=C$ 
330 MID$(CC$,8,1)=CHR$(X1):MID$( 
CC$,9,1)=CHR$(X2) 
340 LSET C$=CC$ 
350 PUT ffl, 1 
360 GET #1, E 
3 7 0 MID$ ( C C $ , 10 , 1) =C H R $ ( 0 ) :MID$ ( 
CC $,ll,l)=CHR$(1) 
380 PUT #1,E 
390 CLS:PRINT"DONE !":END 
500 KILL"NX$+"/BAS" 
510 N=INSTR(1,LT$,NX$) 
520 NX$ =MID$(LT$,N+1,1) 
530 LOAD NX$,R 

... USES SELECTED WORDS" 
540 DATA" C <c>hange 

ALLOWS CHANGING AN EN 
TRY" 
550 DATA" <bar> 

SCROLL TO NEXT SET 0 
F SELECTED WORDS" 
560 DATA" G<g>et more words 

REVERTS BACK TO SEARC 
H FOR MORE WORDS ... CURRENTWORDS 

ARE SAVED" . 
570 DATA" A go back to 

previous screen" 

1000 DATA "AARDVARK 
,"ARDVARK 8" 
1010 DATA "ABANDON 
,""," 4" 
1020 DATA "ANYWHERE 
,"ANYWHARE 5" 
1030 DATA "BIOLOGY 
,"BI OLOGY 6" 
1040 DATA "BOUGHT 
,""," 4" 
1050 DATA "CABBAGE 
,"CABBIDGJH 6" 
1060 DATA "CARRIAGE 
,"CARRIDGJHH 7" 
1070 DATA "CEREAL 
,"CEAREEUL 4" 
1080 DATA "CONSTITUTION 
,""," 6" 
1090 DATA "DIAMETER 
,"DI AEMUHTER "," 6" 
1100 DATA "DOZEN 
, "DOZZEN "," 6" 
1110 DATA "FAILURE", "FAILL URE", 
u 5" 
1120 DATA "FISSION 
,"FIZZION 6" 
1130 DATA "GEOGRAPHY 
,""," 6" 
1140 DATA "LEGISLATURE 
, "LEGIS LAITURE 7" 
1150 DATA "PLATEAU 
,"PLAET 0 7" 
1160 DATA "RADIUS 
,"RAIDEE US 5" 
1170 DATA "SENATE 
,"SENNUT 6" 
1180 DATA "SURGEON 
,"SURDGUN 7" 
1190 DATA "WHI STLE 
,"WHISSEL 5" 
1200 DATA "WRINKLE 
,"REENKEL 5" 
1210 DATA "ZOOM 
,"ZOOM 4" 
1220 DATA 

1. 

: 
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I s your CoCo 3 giving you the LoRes 
artifact color blues? Does your color 
monitor display all your multihued 

works of art in drab black and white? 
Frustrated with high-resolution gra­
phics because there's no way to load or 
save the screens? Multi-Res gives you 
the solution to all these problems and 
more. 

The utility Multi- Res allows the user 
to transfer PMDDE 3 and 4 low-resolution 
graphics to the higher-resolution 
HSCREEN display. Other features include 
high-resolution SA VE and LOAD func­
tions and the ability to display multi­
resolution renditions of a picture on one 
screen. 

Included on this month's RAINBOW 

ON DISK is a sample file, MI55IDN.BIN, 

for you to experiment with. To view it, 
(or another picture) select the "Load 
Which Picture? (D) for Directory" 
option. If you already have the desired 
low-resolution graphics in memory, just 
press ENTER. If you do not, enter the 
filename (be sure to add the extension 
if it is other than / BIN . If you want to 
look at the directory before entering the 

Ron Stanwood is the author of Saguaro 
Software's CoCo Bookkeeper, and 
many other shareware programs for 
both CoCo and MS-DOS computers. 



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? 0 CoCo 1 0 CoCo 2 0 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 39o/ ff · Non-U.S. subscribers must 
wo ears - / 0 0 cover pnce inquire aboul mulli-year 

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

Address:__ ___________________ _______ _ 

City State ZIP ___ _ 

0 Payment Enclosed (payment must accompany order) 
Charge: 0 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, $115 (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., $1 4 
(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: D NEW 

D RAINBOW ON TAPE 

D RENEW (attach label) 

D RAINBOW ON DISK 
(Available beginning with the October 
1986 issue) 

D A Full Year 

Name 

D Single Issue (specify month & year) _____ _ 

Address 

City State ___ _ ZIP ___ _ 

D Payment Enclosed (payment must accompany order) 

Charge: D VISA D MasterCard D American Express 

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

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

The \ndispensab\e 

THE RAINBOW is the biggest, best, brightest and 
most comprehensive 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 advertise­
ments: THE RAINBOW is known as the medium for 
advertisers - 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' tutorials and arcade 
games to telecommunications and business and 
finance programs . Helpful utilities and do-it­
:tour~elf 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 necessity 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 willing 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 library will grow. 
With your first year's subscription, you'll get almost 
250 new programs: games, utilities, 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 fill out and 
return the attached reply card. No postage neces­
sary. 



filename, press D. 
You will then be asked to enter your 

HSCREEN selection. (The resolution and 
number of available colors are dis­
played to aid in your decision). Each 
HSCREEN display has its own unique 
effects on the transfer, with HSCREEN 1 
being the closest to a true copy of the 
original. 

Having selected the desired resolu­
tion, you will be asked where on the 
high-resolution screen you would like 
the transfer placed . Available options 
are Flush Left, Flush Right or Center. 
For now, just pick a number. You will 
be more familiar with placement after 
you've transferred a few pictures and / 
or played with the special effects created 
through multi-resolution transfers . 

The final prompt before the transfer 
takes place asks: "Swap Red I Blue (Y I 
N)?". Multi-Res sets the palette registers 
for HSCREEN 1 upon startup. However, 
it has no way of knowing which artifact 
colorset is in effect in your low­
resolution screen, or, for that matter, 
which colorset was in effect when the 
original picture was created. If the 
picture you want to transfer has a blue 
sun and red sky or similar color inac­
curacies, you can correct them here by 

pressing Y. From here on the procedure 
is automatic. Sit back and watch as your 
low-resolution graphics get transferred 
to high-resolution, or go get coffee. 
Complete transfer of the picture takes 
a few minutes. Once the transfer is 
completed, press any key (except the 
BREAK key) to return to the main menu. 

As you watch the transfer take place, 
some very different effects are taking 
place behind the scene, on the other 
H5CREENs you aren't using. On all menu 
selections other than Save Hi-Res , 
memory location $E6C6 contains a 33. 
This allows the user to return to the 
high-resolution screen without erasing 
it. It also allows the superimposing of 
one resolution over another. To see an 
example of multi-resolution transfer, 
try the following: 

I. Transfer a Lo-Res picture to 
H5CREEN 2. Select Flush Right for screen 
placement. 

2. With the first transfer complete, 
return to the main menu screen, select 
Function 3 and transfer the same low­
resolution image to H5CREEN 1. Use 
Flush Left for screen placement. 

3. For a final resolution, return to the 
main menu screen, select Function 3 

and transfer to H5CREEN . Select Flush 
Right for screen placement. 

Once you've finished transferring 
your low-resolution graphics to the 
desired t-J5CREEN, press the spacebar to 
return to the main menu screen, then 
sel~ct Function 2, Save Hi-Res. 

The Save menu screen will appear 
and you will be prompted "Save File­
name (no extension)?". Type in the 
name you wish to use for the high­
resolution picture (eight characters 
maximum) and press ENTER. The pro­
gram checks to see if enough space 
exists on the disk in Drive 0. If there is, 
your high-resolution display is saved as 
a four-part file, the title of each part 
being displayed on the screen as it is 
saved. Should the disk check reveal a 
lack of required ·storage space, you will 
be advised: Not Enough Sp ace -
Change Disks and Press Any Key to 
Continue . When you have changed 
disks , press any key except the BREAK 
key. The program will again check for 
adequate disk storage space before 
saving the picture. 

Selecting the Load Hi-Res option 
transfers you to a second menu screen 
where you are asked to type in the name 

SPECIAL DEAL ON 500 
PROGRAMS IS BACK! 

BEST 
BACK BY POPULAR DEM~ND! GET OUR LATEST 
50 DISKS OR TAPES FULL OF OVER 500 PROGRAMS. 
HERE IS WHAT YOU'LL RECEIVE: 

*Over 250 Utility/Home Application Programs including a 
Word Processor, Database, Spreadsheet, Disk Utilities, 
Business Software, Electronics Series, Educational Pro­
grams for Kids, plus much more! 

*Over 200 exciting games including King Pede, Kron, Star 
Trek, Flight Simulator, Wizard, Horse Races, Football, plus 
much more. 

*Over 30 adventures including Rambo, Haunted House, 
Power Sword, Skid Row, plus 32k graphic adventures. 

Individual issues sell for $goo each or $450°0 

for all 50. We slashed the price to 
only $150°0 ! 

REG. $450 ~ $150°0 

TURN TO 
PAGES 110 & 111 
FOR A COMPLETE 
LISTING OF ALL 
OUR PROGRAMS. 

**THIS MONTH ONLY** 
Buy this package of 500 

programs a,nd receive a free 
6 month subscription. 

WE'VE CHOSEN THE BEST OF OVER 760 PROGRAMS (OVER 6 YEARS 
OF ACCUMULATING FINE SOFTWARE), AND PACKAGED THEM FOR 
YOU. 12 PROGRAMS EACH PACKAGE. COLOR COMPUTER I, II or Ill. 
SPECIFYTAPE OR DISK. ONLY$29.95 EACH PACKAGE! 5 NEW ONES! 

#1 Home Mgint I 
Budget 
Checkbook Balancer 
Cost of Living 
Tinyca lc Spreadsheet 
Electronic Datebook 
Accoun t Manager 
Stock Market 
Word Processor 
Lottery Analyst 
Coco Database 
Coco Terminal 
Barlender 

#4 Business Helper 
Wmkmale /).1,.. 
Word Processor '~~ 

~~~=~~!~eet OM 
Accounts Receivable Z }' 
Accounts Payable 
Income Property 
Mail List 
Small Business Helper 
Stock Charting 
Job Log 
Asset Manager 

#7 Machine Lang. Tut. 
Basic Compiler 
ML Tutorial Pt. 1 
ML Tu torial Pt. 2 
Ml Tutorial Pt. 3A, 38 
ML Tutorial Pt. 4 
ML Tutorial Pt . 5 
ML Tutorial Pt. 6 
ML Tutorial Pt 7 
ML Tutorial Pt. 8 
MLT Dictiohary 
Coco Technical Look 
Coco Technical Look Pts. 1-3 

#2 Education #3 Adventures II 
Flash Card Dungeon Mast.er [ J 
Spanish Lessons Hired. Tired. F1red .........._ ~\~~ / 

I'ffei~ITv~~~~~st jcuen~f~ld _.- #'J 
Arith. Football Keys / J \ 
Cost of Living Amulet of Power 
Math Tutors 1, 2 The Trip 
Trigonometry Tutor Cookies 
Typing Game Barracks 
Word Tests Genesis Project 
Talking Alphabet Rambo 
Clown Dunk Math Zigma Experiment 

#5 Games Ill #6 Electronics Tutorial 
Sandy Rover ........_ \ / / Electron!cs 1 + 2 \ J / 
Gray Lady .rA 1 Electron•cs 3 + 4 '-.... ""A 1 

Flii?PY T~e Seal 'ti/:!A;,i",.. Etectron~cs 5 + 6 / 'l'/:/A .. ;­
Ab•e Bwlders / "Y · Etectromcs 7 + 8 // "Y 
Panzer / "'-Electronics 9 + 10 I \. 
Mrs. Pac Electronics 11 + 12 '\. 
Fire Runner Electronics 13 
Cosmic Rays Electronics 14 
Dig Electronics 15 
Battle Tank Electronics 16 

~r~~ Pede ~::~:~~~:~; :~ 
#8 Gamble Issue #9 Coco 3 Only \ // 
Horse Racmg \ l / Paint Coco 3 
Rack Track - · 1\1~ / Conver ~ Coco 3 -- Itt~ / 
~:~f~~~~~ne / 'Jz'~ ~~~~~~ ~::~e --- ~, 
Lotte•y Aoalysl j / \ Bo.wling 3 j j \ " 
Coco Keena Coco 3 t Coco 2 
Lucky Money W1zard 
Betting Pool Coco 3 Drawer 
Baccarat H-Aes Chess 
Draw Poker FYR-Draca 3 
Turtle Races Whammy 3 
Hi-La/Craps Coco 3 Screen Pnnt 

s 95 * Special This Month * 
29 EACH SET Buy 2 Packages and get 1 FREE 
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of the previously saved high-resolution (YI N)?", before the actual loading is 
graphics . This done, a prompt asks for displayed. The screen then shifts to the 
an HSCREEN number (1 through 4) that requested high-resolution display and 
you wish to load the graphics into, and the file is loaded while you watch. To 
finally, you are offered an option of return to the main menu, simply press 
changing the colorset, "Swap Red / Blue the space bar. 

(Questions or comments regarding 
this program may be directed to the 
author at 20727 Fraser Hwy., Apt. 5, 
Langley, B. C., Canada V3A 4G4. 
Please enclose an SASE when request­
ing a reply.) 0 

The Listing: MUL TIRES 

,0 '***************************** 
** MULTIRES ** 

l '** (C) 1988 BY R. STANWOOD ** 
2 '***************************** 
3 'COPYRIGHT 1989 FALSOFT,INC 
1~ HSCREEN4:HSCREEN~ :CLS: 'Provid 
es HCLS on initiali zation only 
2~ PALETTE CMP: 'Fix monitor type 
3~ PALETTE ,0,48:PALETTE 1,~:PALE 
TTE 2,6:PALETTE 3,9: 'Change pale 
tte to match PMODE4 artifact col 
ors 
4~ DIM H(256) ,V(192) 
5~ PRINTTAB(8)"MULTI-RESOLUTION" 
:PRINTTAB(8)"GRAPHICS UTILITY":P 
RINTTAB(4)"(C) 1988 BY R.STANWOO 
D" 
6~ PRINT:PRINTTAB(5)"(1) LOAD HI 
RES":PRINTTAB(5)"(2) SAVE HIRE 

S":PRINTTAB(5)"(3) LOAD/DUMP LOW 
TO HI":PRINT :PRINTTAB(9)"SELECT 
1-3":EXEC44539:A$=INKEY$ :A=VAL ( 

A$) :IFA<1 OR A>3 THEN 6~ 
7~ CLS:ON A GOTO 28~,39~,8~ 
8,0 HSCREEN ~:PRINT:PRINTTAB(6)"L 
OAD WHICH PICTURE?":PRINTTAB(7)" 
(D) FOR DIRECTORY" :INPUT P$:IF P 
$="D" THEN DIR:GOT08~ 
9~ PRINT"MAKE INTO:":PRINTTAB(4) 
"(1) 32~ X 192 4 COLOR" :PRINTTAB 
(4) 11 (2) 32~ X 192 16 COLOR":PRIN 
TTAB(4)"(3) 64~ X 192 2 COLOR":P 
RINTTAB(4)"(4) 64~ X 192 4 COLOR 
" 
1~~ PRINT:PRINTTAB(9)"SELECT 1-4 
":EXEC44539:A$=INKEY$:S=VAL(A$): 
IFS<1 OR S>4 THEN 9~ 

11,0 PRINT:PRINTTAB(8)"(1) FLUSH 
LEFT":PRINTTAB(8)"(2) FLUSH RIGH 
T":PRINTTAB(8)"(3) CENTRE":PRINT 
:PRINTTAB(1~)"SELECT 1-3":EXEC44 
539:L$=INKEY$:L=VAL(L$) :IF L<1 0 
R L>3 THEN 11~: 'Select hi-res sc 
reen positioning 
12~ IF L=2 AND S<3 THEN L=64 ELS 
E IF L=2 THEN L=384 ELSE IF L=3 
AND S<3 THEN L=32 ELSE IF L=3 TH 
EN L=192 ELSE L=~ 
13~ IF P$=""THEN15~ 
14~ PMODE4,1:SCREEN1,1 :LOADM P$: 
FOR X=1T02~~~:NEXT 
15~ PRINT:INPUT"SWAP RED/BLUE (Y 
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/N )" ;SW"$:IF SW$="Y" THEN PALETTE 
2,9:PALETTE 3,6: 'Switch colorse 

t if requested 
16~ POKE65497,~: 'Set to 2Mhz 
17~ POKE&HE6C6,33: 'Allow for ret 
urn to HSCREEN with picture inta 
ct 
18~ V=~ 
19~ FORH=,0T0255 
2~~ PMODE3,1 
21,0 H(H)=PPOINT(H,V) :NEXT 
22~ HSCREEN S:FOR X=~T0255:HSET( 
X+L,V,H (X)) :NEXT 
23~ V=V+1 
24~ IF V<192 THEN 19~ 
25,0 POKE 65496,,0 
26~ EXEC44539: 'Press any key to 
continue 
27~ RUN 
28~ POKE&HE6C6,141:CLS:PRINT:PRI 
NTTAB (2)"LOAD FILENAME (NO EXTEN 
SION)":INPUTF$: 'Return to coldst 
art configuration before saving 
screen 
29~ PRINTTAB(5) ;:INPUT"HSCREEN N 
UMBER";H 
3~~ PRINT:INPUT"SWAP RED/BLUE (Y 
/N)";SW"$:IF SW$="Y"THEN PALETTE 
2,9:PALETTE 3,6 
31~ HSCREEN H:FOR M=&H7~ TO &H73 
32~ POKE &HFFA2,M: 'Manipulate MM 
U to load into low memory 
33~ FI$=F$+"/HR"+HEX$(M-&H7~) 
34~ LOADM FI$ 
35~ NEXT 
36~ POKE&HFFA2,&H7A: 'Return MMU 
to co1dstart settihg 
37~ EXEC44539 
38~ POKE&HE6C6,33:RUN 
39~ POKE&HE6C6,141:CLS:PRINT:PRI 
NTTAB(2)"SAVE FILENAME (NO EXTEN 
SION)":INPUT F$ 
4~~ IF FREE(,0)<16 THEN PRINT"NOT 

ENOUGH SPACE - CHANGE DISKS":PR 
INT" (PRESS ANY KEY TO CONTINUE 
)":EXEC44539:GOT0 4,0~ 

41~ FOR M=&H7,0 TO &H73 
42~ POKE &HFFA2,M 
43~ FI$=F$+"/HR"+HEX$(M-&H7~ ) 
44~ PRINT"saving: "+FI$ 
45~ SAVEM FI$,&H4~~~,&H5FFF,&H4~ 
~~ 
46~ NEXT 
47~ POKE&HFFA2,&H7A 



DISK 
CONTROLLER 

We at OWL-WARE are 
pleased to announce that we 
have purchased the rights to ail 
of the Color Computer 
Products of J&M Systems. 
J&M has had more experience 
with CoCo controiiers than any 
other supplier (except for 
Radio Shack® itself) and we 
are proud to add them to our 
nest! OWL-WARE wiii now be 
producing J &M controllers 
under the OWL brand. These 
controllers all use J&M's 
proven des igns, with some 
minor improvements, and they 
wiii serve you for years to come. 

• Ail gold contacts 
• Works with all CoCo 

models (1,2,3) 
• Holds 2 switchable ROMS 
• Positive switching by 

simple jumper or optional 
external switch (No erratic 
software or pokes re­
quired) 

• Buffered I/0 lines to help 
prevent burn-out if unit 
accidentally pull e d out 
with the system on 

• Latching chips are sock­
eted to speed repairs 

• Does not use the WD1773 
chip which caused 
problems with many CoCo 
3 systems and is now dis­
continued 

• Attractive ail metal case 
• Dealer inquiries now in­

vited 

See the next 2 pages for mQre 
drive and software ~p~ciats 

from OWL-WARE 

DWL\>_4)?, 
----lrDRIVE SYSTEM' ____ IIr 

Disk drives are not our only business, but they sure are our 
main business! We have been selling hard and floppy drives for 
the CoCo longer than any other Rainbow advertiser. Our double 
sided drives are brand new, half-heights with a full one year 
~arranty! The fuii-height drives offered cheap by our competi­
tion are used or swplus! 

CASE AND 
POWER 
SUPPLY 

In recent months it has be­
come very difficult to obtain de­
pendable, safe power supply 
and cases for floppy drive sys­
tems. They just couldn 't pass 
our quality control. OWL­
WARE has now produced a 
case and power supply that you 
can be proud to own and use. 
We believe that this is the best 
and most attractive drive case 
available for any computer. 

• Built in surge protector! 
(we believe that this fea­
ture is unique in CoCo 
drive cases) 

• Sleek, modern design 
• Heavy-duty power supply 
• Fully shielded data cable 
• Modular power s uppl y 

construction for ease of 
repairs 

• Stackable case design 
• Dealer inquiries now m­

vited 

<OWL-WARE 
P.O. Box 116-A 

Mertztown, PA 19539 
-ORDER LINES (only)­

(800) 245·6228 
(215) 682-6855 (PA) 



Proven 
On the Razor's Edge of 

NEW! lmP.roved Hard 
Drive Interface 

Same Proven Performance for Demanding Home or 
Business Users at an Attractive Price 

OWL-WARE has Acquired the NEW LRTech Design! 
OWL-WARE has now been supplying •Optional Real Time Clock with built 
Color Computer hard drive systems for in battery (3-10 yea•· lifetime) 
about 4 years. We have reached our • With the Clock you have 240 Bytes of 
position in the hard drive market by battet·y backed up RAM for passwm·d 
providing our customers with a high protection 01• data storage! 
quality product that they can be proud 
to own and use. These systems have •Same supet· stable LRTech quality 
been designed around the LRTech Quality is obvious when compared to 
Hard Drive Interface which we believe any other HD interface. Chip count 
is superior in quality to anything else on with clock only 2less than a 4inl board. 
the market. We at·e now pleased to an-
nounce that we have acquired the full Interface Pl"ice only: $85. 
rights to a new, improved version of Real Time Clock-RJ\1\1: $25. 
this well-know product! 

There are several new features with this 
improved interface. These include: 

•Full SASl/SCSI compatible (this al-
lows many add-ons to the versatile 
SCSI buss) 

• Lower factory-direct prices 

• Fast Delivery from factory stock 

• Additional SCSI options next month! 

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 4 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 
interface for CoCo hard drives avail-
able. 

* BASIC Hard Drive Systems 
Feature OWL B&B 
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/FIO[:>t:J::l 

Built in Park YES No 

Sr::>eed* 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 
indexing method, but both systems are 
fast. On ours all BASIC commands 
work including DSKINI, DSKI$, and 
DSKO$. 

Prices: With/Without Hard 
Drive 

$35./$79. 



Multi-Tasks 
Quit Box 

[ 1 

Pull-Down Menus 
Pull Down 
Menus and 

Help Screens 
A full selection of pull 

down menus and detailed 
help screens make learn­
ing easy and are only a key 
stroke (or mouse click) 
away. All menus and help 
screens can be user con­
figured for everything in­
cluding menu colors and 
contents. You don't like 
the color of a menu? You 
think one menu item 
should be listed different­
ly? Change them! 

Window Writer is 
the first Color Com­
puter word processor 
which takes full ad­
vantage of OS/9. The 
result is a word 
processor which is 
fully as modern and 
professional in action 
as those previously 
available only for the 
IBM and Mac. The 
operating system al­
lows true multi-task­
ing with other 
programs or itself. 
Not limited to just 
printing one file and 
editing another. You 

Text ursor 
Position 

Insert Toggle Word Wrap Current The menus and help 
screens can be reached by 
cursor keys or the mouse 

(or joystick) or can be accessed by control keys. can print one file in one window while you edit files in other 
windows. At the same time you can be running a small program 
in another window. You can cut and paste between sections of 
files in different windows. 

Hi-Res Display 
Window Writer uses an 80-column monitor display screen for 

clarity. As shown in the above screen drawing, you can quickly 
see how to access the menus and help screens. You can deter­
mine the current position by page, line number, and column. The 
mouse can use this section to quickly change to a specific page 
or line in the file. The text insert and word wrap toggles also are 
indicated and changeable with the mouse button. 

Ram Disk 
A RAM disk is set up in Window Write1· to make full use of 

all or a user specified portion of the memory on the 512K CoCo 
3. On the 128K CoCo a smaller RAM disk is set up to still allow 
use of all available memory for file editing. For use of all features, 
a 512K machine is required. 

The RAM disk is used for storage of the file(s) being edited, 
for the clipboard for cut and paste, and as a print spooler for the 
file being printed. Window Writer's clipboard can be saved to 
disk or pasted into any file being edited because files use the same 
clipboard memory. The RAM disk also can be used with other 
OS/9 programs. 

Mail-Merge 
With Window Writer you can create form letters and send 

them out to a list of addresses in an address file. First names or 
other information can be added to "personalize" these letters. 

Toggle File Name 

OWL's 
Efficient 
Mouse 
Useage 

(Makes editing 
a snap!) 

Editing 
Like most modern word processors, with Window Writer 

there is always more than one way to access any editing feature. 
You can access editing by menus 
using mouse, "keyboard mouse", 
or through control keys. Full help 
screens are quickly available for 
all editing features. A help screen 
can be left visible while needed 
and then quickly removed to get 
back to full screen editing. 

One nice feature is the price: 

only $59. 

For the DynaSpell Spelling 
Checker by Dale Puckett: 

only $20. additional! 

CJWL-WAwtE 
P.O. Box 116-A 

Mertztown, PA 19539 
-ORDER LINES (only)­

(800) 245-6228 
{215) 682·6855 (PA) 



I Feature 

The Economy Printer Buffer 

T 
his article continues last month's 
discussion of the Economy Printer 
Buffer. We covered the features, 

hardware, interfaces, modular software, 
simple code and benefits, and continues 
with construction and troubleshooting. 

None of the components are critical, but 
please note that an external-clock version 
of the processor, the MC6803E, is not suit­
able for this design. 
A regulated Sv sup-

Part 2 of2 

By Harleen Francisco 

2716 is, in relation to the 6803 and 6821, 
rotated 180 degrees . 

Should you decide not to use a PCB, 
remember to keep the clock circuit com­
pact and close to the processor. Be gener­
ous with supply decoupling, especially 
around the RAMs. Finally, be conscious 
of handling MOS devices by grounding 
yourself. (Don't wear a long shirt.) 

ply capable of deliv­
ering I A is needed; 
typical current re­
quirements are 

W/J4 W/J3 W/J2 Operation 

Serial-to-paralle l 0 0 
about 500ma. 

Instructions 
Please read and understand this infor­

mation package before starting construc­
tion. (CoCo owners should disregard those 
steps addressing the parallel version, 
which is for only TRS-80 Model III own­
ers.) 

Begin construction by gathering the 
necessary parts (all are readily obtain­

able). For economy 
measures, sockets 
are not called out in 
the parts list. How­
ever, I do recom­
mend socketing at 

Although con­
struction is straight­
forward, use of a 
PCB is recom ­
mended. High-qual­
ity IC sockets 
should be used for 

0 Serial-to-parallel (ext. baud option) 

least the major 
items, CPU, ROM 
and Memories. 

the processor, the 
PIA and RAM. These few components 
should be inserted last to avoid not only 
damage to the more expensive compo­
nents, but also wasting a lot of time in trac­
ing faults resulting from the damage. It is 
advisable to perform a continuity test be­

Parallel-to-parallel 

Table 1 

There are three operating modes on the 
printer buffer determined by the state of 
the mode switches immediately after power­
up. These switches, shown on the circuit, 
act as follows. (See Table 1.) 

fore inserting the processor, PIA or mem- Repeat Copies 
ory devices. Note that on the PCB, the Keeping the abort/repeat key pressed 
..----------------, for more than a second or so causes print-

#W··"'Aifuiihtilhr£Wfffiwwwfu&4iii•i1ATh!fiiikii4'&~e&d ing to abort, provided that it is not already 
Harleen Francisco is a pediatric nurse completed, and resets the BU FIN pointer to 
who enoys working with children. Her the start ofthe user data. The error LED will 
hobbies include music, horseback riding light to indicate this. Subsequent releasing 
andcomputers.Harleen,togetherwithher of the key initiates printing of a further 
husband, Gene, design and develop com- copy after a short delay. This may be 
puler peripherals. performed as many times as you want. 
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Orient the cir­
cuit board Side 2 
toward you and re­
fer to Figure 1. In­
stall and solder all 
resistors, observing 

Rl3 and R14, which stand on end. Then in­
stall and solder all .l).IF decoupling capaci­
tors labeled as Cd. Likewise, install and 
solder diodes and remaining capacitors, 
remembering to observe polarity where 
indicated. Following these, install and 
solder sockets where required. Complete 
socketing will aid your troubleshooting if 
you make an error. Remember to observe 
the proper orientation of ICS and IC 11. Fi­
nally, install and solder the crystal. 

At this point, recheck your work. All 
passive components should be in place and 
soldered. 

Now, install and solder the following: 
1) the LEDs, remembering to observe 
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About 
The One-Liner 

Contest . ., 

THE RAINBOW's One-Liner 
Contest has now been ex­
panded to include programs 
of either one or two lines. 
This means a new dimen­
sion and new opportunity 
for those who have "really 
neat" programs that simply 
just won't fit in one line. 

Here are the guidelines: 
The program must work in 
Extended BASIC, have only 
one or two line numbers and 
be entirely self-contained­
no loading other programs, 
no calling ROM routines, no 
poked-in machine language 
code. The program has to 
run when typed in directly 
(since that's how our read­
ers will use it). Make sure 
your line, or lines, aren't 
packed so tightly that the 
program won't list com "" 
pletely. Finally, any instruc­
tions needed should be very 
short. 

Send your entry (prefera­
bly on cassette or disk) to: 

THE RAINBOW 
One-Liner Contest 

P.O. Box 385 
Prospect, KY 40059 
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polarity (You may wish to extend these 
with a length of wire for chassis mount­
ing.); 2) all ICs and solder those not fitted 
with sockets, remembering to observe the 
proper orientation of IC5 and IC11; 3) a 
wire from IC 11 to 21 to IC 11 to 24 (Orient 
the circuit board Side 1 toward you and 
refertoFigure 1A.); 4) a wire from the host 
connector Pin 1 to Pin 24 (This defeats the 
PE signal for some computers.); 5) a 2K 
ohm resistor from IC11 to 19 to IC11 to 24 
holes provided underneath IC 11 on Side 1 
of the circuit board. (Cut the path from 
ICll to 19 to ground, underneath ICll.); 
6) a wire from Pin field 4 to IC3 to 3; 7) a 
wire from IC2 to 5 to IC3 to 2; and a wire 
from Pin field 18 to IC12 to 34. 

Inspect all your workmanship at this 
point. If you have a magnifying glass 
available inspect your soldering with it. 
Check the memory area very closely, sol­
dering shorts are likely in this section. 

Now inspect ICs for proper socket in­
sertion, watching for legs hanging outside 
of sockets and bent. Attach a de-energized 
5v supply to the points indicated in Figure 
1. If 'you are planning to use the serial 
input, you must also provide+ 12 volts and 
-12 volts. A supply suitable for powering 
the buffer is shown in the schematic. (See 
Figure 2.) Energize the power supply. 
Momentarily connect Pin field 18 to GND, 
with both LEDs lighting as contact is 
made. Then remove the connection, 
checking that both LEDs go out. This is the 
reset connection for the buffer. You may 
wish to install a permanent switch for the 
Reset function. 

If the last step fails, de-energize the 
supply and go to the troubleshooting sec­
tion of this article. Do not continue until it 
functions as described. Now connect and 
hold contact with the "dupe" termirrals. 
LED 2 will light in about three seconds. 
This is the repeat copy function for the 
buffer. You may wish to install a switch 
for the dupe function. If this fails, de­
energize the supply and go to the trou­
bleshooting section and do not continue 
until it functions as described. 

The cabling you will now make de­
pends upon your requirements. If you are 
planning to use the buffer in the parallel 
input mode, build the cable as described in 
Figure 3. For your reference and conven­
ience, I have shown the proper jumper 
wire set up for parallel input in Figure 3A. 

If you are planning to use the buffer in 
the serial input mode, build the cable as 
described in Figure 4. Again, for your 
reference, the setup for serial input is 
shown in Figure 4A. 

The output from the buffer is parallel 
and the output cable should be built as 

described in Figure 5. The standard model 
Economy Buffer is parallel-to-parallel or 
9600-baud serial-to-parallel, however, I 
have allowed for external baud-rate selec­
tion. The user is expected to provide the 
external baud rate. A proven method is 
shown in Figure 6. 

The proper jumper wire set up for exter­
nal baud rate is shown in Figure 6A. At­
tach the required cabling and external 
baud rate source if required. Then, verify 
the jumper wire setup for your require­
ments and attach the output to a Centron­
ics-type parallel printer. 

Energize the printer, computer and 
Economy Buffer, then print data as nor­
mal. Your computer should have returned 
to the cursor prompt long before your 
printer has finished. When the printer has 
finished the data block, connect the points 
labeled "duped" together. The printer 
should repeat the printout. You may wish 
to permanently attach a switch to DUPE 
for repeat printing. 

Troubleshooting 
These hirits should be useful if any 

debugging proves necessary . Using an 
oscilloscope, recheck the oscillator, and 
switch it off immediately if it is not run­
ning. You probably have a short circuit 
somewhere around the microprocessor. If 
the clock is running, check that the E­
clock and AS are functioning properly. 

Check that there is "sensible" activity 
on the data and address buses. If not, check 
the mode-select circuit around PO to 2, and 
the R~set line. Try holding the Reset line 
low, momentarily, and examine the 
printer port for activity. Looking at the 
various chip-enable signals is also a good 
guide to what is happening. 

A negative-going pulse of about 34ms 
·width and 2ms period should be present on 
pins 4 and 9 of the microprocessor. 

The falling edge of this pulse is used to 
initiate the RAM Refresh Interrupt Mod­
ule. Common causes of problems in a 
design like this are solder bridges and/or 
static damage to devices; so care in con­
struction is essential. 

The mairr problems encountered in a 
project of this nature are: 

1) solder bridges (Inspect your work 
or have a friend inspect it for you.) 

2) bad solder joints (as in Item 1) 
3) ICs not correctly inserted in 

sockets (Look for folded over legs, 
or legs hanging from sockets.) 

4) defective parts (Try substituting 
new parts in an organized manner.) 

5) improper orientation of parts 

(Check your work against Figure 1.) 
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If you have an oscilloscope you may 
check the following: 

-Observe the clock signal at Pin 3 ofiC7 
(6803). The frequency of the symbol 
should be 4.9152MHz. 

- Observe the E-signal at Pin 40 of IC7 
(6803). The frequency of the symbol 
should be 1.2288MHz. 

-Observe the Refresh Timer at pins 4 and 
9 of IC7 (6803). It should be a negative 
going pulse of 3f.IS with a period of two 
milliseconds. 

-Observe the AS signal at Pin 39 of IC7 
(6803) and Pin ofiC 1 I (74LS 11). The 
frequency should be a positive going 
pulse of I 70 ns. 

-Observe the address and data lines (all 
will be active). 

- Depress the Reset switch. Both the 
error (LED2) and the busy (LED 1) 
should come on and remain on while 
the Reset switch is depressed. Both wi ll 
go off when the switch is released. 

-Depress and hold the dupe switch. Both 
LEDs should remain off, but if you con­
tinue to hold for about three seconds, 
the error (LED 2) should come on. 

[The printed circuit board (a double­
sided board) is available for $25 from the 
author at the address below. Also avai lable 
is the programmed EPROM for $10.] 

(Questions or comments concerning 
this project may be addressed to the author 
at 8332 Peggy Street, Tampa, FL 33615 . 
Please include an SASE when requesting a 
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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 running parameters 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 ROB 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 CDN. 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 Manl1al. 

"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 Ont. Residents add 8% PST. 

SEAL 

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 



I CoCo Consultations 

Ribbon Replacements 
My DMP-105 printer no longer winds 

used printer ribbon into its cartridge. As 
far as I can tell, this is the only problem it 
has. Replacing the ribbon cartridge did 
not fix the problem. What can 1 do? 

Keith Bauer 
Menominee, Michigan 

The problem is apparently with the rib­
bon take-up mechanism. Inspect the printer 
carefully and see if you can find a problem 
with the gears turning the shaft that causes 
the ribbon to wind. If you see an obvious 
source for the problem, it might pay to buy 
the Tandy service manual for that printer 
and order the needed broken gear or shaft. 

The DMP- I 05 is not, in my opinion, 
worth repairing. I suggest getting one of the 
current low-end Panasonic or Gemini NX 
printers. For about $140 to $200 they are 
superior to the DMP-105 and will last a lot 
longer. 

Occasionally Tandy puts its DMP-132 
printer on sale for $250 or so, and at that 
price it is a good choice for those afraid to 
buy non-Tandy brand equipment. Consid­
ering it comes with a serial input built-in, it 
is quite competitive with various third­
party alternatives. Personally, I prefer the 
third-party items offered by RAINBOW ad­
vertisers. 

More Computer Crashes 
When I run a program that causes the 

computer to rapidly flip in and out ofPMODE 
0,1: SCREE N 1. 1 (10 PMODE 0,1:SCREEN 
1 . 1 :T~T+1:PRJ NT T;:GOTO 10),mycom­
puter crashes. Bfi!O.•.K and Reset will not 
work, though a cold start (coNTROL-ALT­

Reset) works. / havea512KCoCo3 . What 
is wrong here? 

Wendell G. Bartlett 
N. Anson, Maine 

Martin H. Goodman, M.D., a physician 
trained in anesthesiology, is a longtime 
electronics tinkerer and outspoken com­
mentator- sort of the Howard Cosell of 
the CoCo world. On Delphi, Marty is the 
S!Gop of RAINBow's CoCo SIC and data­
base manager of OS-9 Online. His non­
computer passions include running, moun­
taineering and outdoor photography. Marty 
lives in San Pablo, California. 
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CONSULTATIONS 

By Marty Goodman 
Rainbow Contributing Editor 

I ran the exact same program on my 
CoCo and had no problems. I suspect the 
problem is a flaw in the timing of your 
GIME chip, which could be fully corrected 
with a 1987 model GIME chip. Unfortu­
nately, '87 GIME chips cost about $50 if 
ordered from National parts. 

Check the date on your GIME chip. Is it 
dated 1986? If so, you've likely found the 
problem. If dated 1987, I'm stumped. 

Color Restoration 
How can I restore color to games that 

show red and blue colors when used on a 
CoCo 2, but show only black and white 
stripes when used with my RGB monitor on 
a CoCo 3? 

Robert Titmas 
Howell, New Jersey 

It appears you purchased one of the less­
capable RGB monitors (like a CM-8 from 
Tandy) that does not take both RGB and 
color composite video. It is because of the 
problem you describe that I have repeat­
edly recommended that folks buy the Mag­
navox 8CM515 monitor or a Sony 
KV I 311 CR monitor. If your RGB monitor 
(CM-8) cannot accept a composite color 
video (RCA jack ) input, then you do have 
one alternative that works some of the time: 

Try RGB Patch sold by Microcom. This 
will fix the colors for the RGB monitor 
when used with a good fraction of Radio 
Shack Disk BASIC based games, although it 
will not do much for games like Rocky's 
Boots and Robot Oddessy, which operate 
under OS-9. 

Scripsit Font Selection 
How can I get Scripsit II to select fonts 

on my Centronics brand printer? 
Willard G.Langham 
Burbank, California 

I suggest trying a different word proces­
sor. I have no problem selecting any printer's 
fonts using Telewriter, Word Power 3.2 or 
VIP Writer. I believe of those three, VIP 
Writer 111 is available in a version that runs 
on a cassette-based system. 

Old Gray CoCo 
My old gray CoCo "ain' t what it used to 

be." It crashes after a few minutes of 
operation. I took it to Radio Shack (under 
a "maintanance contract") and they re­
turned it saying there was no problem. 

Ray W edynsneki 
Shakertown, Pennsylvania 

When I encounter such a problem, I try 
a new SAM (74LS783) chip or a new CPU 
(6809E) chip from my stock of parts. If 
replacing one or both of those chips does 
not work, try replacing the memory chips 
(4164). If that does not fix the problem, 
don't waste any more time on it. Consider 
purchasing a newer CoCo. 

Your technical questions are wel­
comed. Please address them to CoCo 
Consultations, THE RAINBOW, P. 0. 
Box 385, Prospect, KY 40059. 

We reserve 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 Marty 
through the Delphi CoCo SIG. From 
the Co~o 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 
complete instructions. 



II::I The Calligrapher is now available for MS-DOS ~ 
The OS9 Calligrapher is now av ailab le to run on MS-DOS computers. 
This includes all the fonts as well as the Font Massager. Your OS9 font 
files are compatible. See the descriptions below . 

CALLIGRAPHER 
CoCo Calligrapher - Turn your 
CoCo and dotrmatrix printer into 
a callig-rapher's quill. Make beau­
tiful mvitations, flyers, certif­
icates , labels and more . Includes 
three 1h inch high fonts. Works 
with many printers such as Ep­
son, Gemim and Radio Shack. 
Over 135 additional fonts are 
available (se e be low). Tape / Disk 
(RS-DOS) ; $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, 

centenng, left, right or fu ll justi­
fy, line fi ll , marginl line width, 
pa~e size, page breaK and inden­
tatiOn. Includes the same 3 fonts 
with additional fonts available 
below. 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 Business; 
Set #1 Wild W es t and Checkers; 
Set#5 Stars, Hebrew and Victorian ; 
Set #6 Block and Computer; 
Set #7 Small : Roman, Italics, Cubes, etc; 
Set #8 Novelty fonts; 
Set #0 Gallant and Spartan; 
Set #10 Several Roman fonts; 
Set #11 Goth ic and Script; 
Set #12 More Roman and Italic; 
Set #13 Several Courier fonts; 
Set #14 Modern and Screen; 
Set #15 Tektron and Prestige. 

Economy Font Packages avail-
able 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 5; 
Pkg#3- Above font sets 7, 8 and 9; 
Pkg #1- Abov e font sets 10, 11 and 12; 
Pkg #5- Above fo nt sets 13, 14 and 15. 

Calligrapher Combo Package- Includes the Calligrapher 
and any two Economy Font Packages (your choice) for 
only $59.95. Soecifv RS-DOS, OS9 or MS-DOS. 

y (J/TfL(lk 'BaJhra~ 9MI111 

The CoCo Calligrapher! 
The Font Massager - This 
OS9/MS-DOS utility program al­
lows you to do many things to 
Calligrapher font fi les. You may 
create new fontsf modify existing 
fonts, invert onts, compress 
fonts, double the height and/or 
width, halve the h eight 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 conve r­
sion. Simply copy or upload the fi les 
from one OS to the other.). Specify 
OS9 or MS-DOS ; $19.95. 

INFORMATION MGT. 
TIMS Combo Package - All 
three of the followmg pro­
grams: TIMS , TIMS Mail and 
TIMS Utility on one disk -
$34.95. 

TIMS (The Information Man­
agement System) - Tare or disk, 
fast and simple genera data base 
program. Create files of records 
that can be quickly sorted, 
searched, deleted and updated . 
Powerful printer formatting . Up 
to 8 user fie lds, sort on up to 3 
fie lds. Tape / Dis k; $19.95. 

TIMS Mail - Tape or Disk based 
mailing list program. Files are 
compatible With TIMS. Fast and 
simple to use. Sueports labels 1, 
2 or 3 across, 2 )2 to 4 inches 
wide . Tape / Disk; $19.95. 

TIMS Utility - Utility companion 
for TIMS and TIMS Mail for 
multi- term search (AND and OR 
logic), global change and delete, 
~lit large files and more! 
Tape/DisR; $14.95. 

EDUCATIONAL 
Trig Attack - Ages 9 and up. An 
educational arcade game where 
playe rs learn important math 
concepts as they play. Sound 
effects, colorful graphics. Excel­
lent manual includes an introduc­
tion to trigonometry. Tape / Disk; 
$19.95. 

The Educational Combo- Th e 
Combo includes th ese 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 presidential 
trivia game 
The Great USA ( ages 9 and 
up) a trivia game ot the states 
Trtg AttacK. (ages 9 and up) 
Zap those TTigs 

A ll five, program~, on one disk; 
$49.95 t save $50! ) . 

SPECIAL INTEREST 
Rental Property Income and Ex­
pense Management Package -
Maintain rental property incom e 
and expense records and print re ­
ports. 28 expense categones . This 
program may be tax deductib le. 
Disk only; $29.95. 

CoCo Knitter - Easy to use pro­
gram to display or print instruc­
tions to kn it a sweater: Cardigan 
or Pullover; Round or V-neck; 
Raglan or Setrin Sleeve· 3 
weights 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. 

~Ea~ RAINBOW VIS4' 
CERTIFICATION -

SUL 

*TRS-80 is a trademark of Tandy Corp . 

SUGAR SOFfWARE 
P.O. Box 7446 

Hollywood, Florida 33081 
(305) 981-1241 

All programe run on t.he CoCo 1, 2 and 8, S2K 
Extended Baeic, .,>lees otherwiee noted. Add 
$1. 50 pe r tape or disk for s'!iJ'ping and han ­
dling. Flor ida residents add 6'}0 sales tax. COD 
orders add $5 . Deale r inquirie s invited . Ord ers 
generally s hipped in 24-48 hours . No re fund s 
or exchanges without prior auth oriz a tion. 



Feature 32K ECB 

A quicker way to draw a line 

Machine Language Made BASIC 
Part XIII: Getting More Graphic 

T
he LINE routine in ROM is an effi­
cient but slow way of connecting two 
points. This routine computes, then 

sets the bit and byte for every point, but there 
is a quicker way to draw a line once you've 
gotten the first bit and byte. The only addi­
tional information you need is the slope of 
the line- the ratio of they length to the x 
length. 

To draw a line you need to get the x 1 ,y 1 
and x2,y2 coordinates, compute the slope, 
then P SET from the start to the end. There are 
four possible line types to consider: 

a) x l<x2 and yl<y2 and (y2-yi)<(x2-xi) 
b) x l<x2 and yl<y2 and (y2-yi)>(x2-x i) 
c) x l<x2 and y1>y2 and (y2-y1)<(x2-xl) 
d) x l<x2 and yi>y2 and (y2-yl)>(x2-x1) 

If x 1 is greater than x2, reverse xI ,y 1 with 
x2,y2 to force x 1 < x2. The difference in the 
xcoordinates (x2-xl) is called dx; the differ­
ence in they coordinates (y2-yl) is dy. The 
slope of a line is dy/dx and you'll arrange to 
keep it between zero and one. 

For the first line type, say that x1=0, 
yl=191 , x2=255, and y2=0, a line from the 
lower-left comer to the upper-right comer. 
x2-xi is 255-0, so dx=255; y2-yi is 0-191, or 

Bill Nee bucked the "snowbird" trend by 
retiring to Wisconsin from a banking career 
in Florida. He spends the long, cold winters 
writing programs for his CoCo. 
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-191, but this is because the computer 
numbers from the top down instead offrom 
the bottom up. To make the display look 
correct, compute dy as -191 but then make 
dy negative, which Jets you use dy as + 191 . 
Now the slope of dy/dx appears positive. 

In PM OO E 4, the x distances always in­
crease by one bit and they distances always 
decrease by the slope. The number of points 
to set is (x2-x 1 )+ l, or dx+ 1. Start by setting 
the bit in the byte corresponding to xl,y1 
then decrease the point counter. Once the bit 
and byte are computed, all changes will be 
from there, so use Register A as the current 
bit and Register X as the current byte. The 
point counter keeps track of how many more 
bits to set. 

The nextx position is one bit to the right. 
If already in the right-most bit, moving one 
bit more to the right puts you in the first bit 
of the next byte, where you need to reset the 
bit (Register A) to zero and increase the byte 
(Register X) by one. If not in the right-most 
position, move on to the slope. 

While keeping track of the slope in Reg­
ister B, when we add the slope any result 
greater than or equal to a value of one sets the 
carry bit in the CC register. Remember, the 
slope is always represented as a fraction, 
which can be checked with a BCC. If the 
carry bit is clear, set the bit/byte and get the 
next position. If the carry bit is set, set the bit 
in the byte just above the current byte, or 
byte minus 32. In either case, decrease the 
point counter and compute the next position. 

When the point counter is zero, you are 
finished drawing the line. Using only one 
byte for the slope, some calculations may be 
one row off at the end, which is more than 
compensated for by the program's execu­
tion speed. 

Follow through Listing 1 at the end of the 
article. This program draws a line from 
0,191 to 255,0. (Location $FF/100 was set 
to #$2000 before entering the program.) 
Initially the number of points in OCOU NT was 
256, or Hex 0, but since the count is de­
creased before seeing if it has reached zero, 
it takes 256 (dx+ 1) repetitions to get back to 
zero and end the routine. 

That takes care of only one of three line 
types. Table 2 shows how to arrange all four 
line types. Remember, there is always xl<x2. 
If dx=O, the program draws a horizontal 

line; if dy=O, the program draws a vertical 
line. If dx=dy, the slope is the highest frac­
tion possible, which is #$FF. It takes a two­
byte slope to get #$0100. 

First, let's check xi and x2 with: 

LOA Xl 
CMPA X2 
BLE CONTINUE 
LOB X2 
STA X2 
STB Xl 
LOA Yl 
LOB Y2 
STA Y2 
STB Yl 



$FF02 (output) 

VALUE FE FD FB F7 EF DF BF 7F 
$FE @ A B c D E F G 
FFD H I J K L M N 0 
FFB p Q R s T u v w 
0F7 X y z *UARR *DARR *LARR *RARR space bar 
OEF 0 1 2 3 4 5 6 7 
(INPUT) DF 8 9 I 

BF ENTER CLEAR BREAK 

*UARR=up arrow *DARR=down arrow *LARR=left arrow *RARR=right arrow 

LOA #$(OUTPUT Value) 
STA $FF02 
LDA $FFOO 
CMP A #$(INPUT Value) 
BEQ 

Check for: 
Uparrow 
Down Arrow 
Left Arrow 
Right Arrow 

OUTPUT 
F7 
EF 
OF 

BF 

Next, check if y 1 is less than y2 (Line 
Type a or b) , or greater than y2 (Line Type 
cor d). Then compared.x and dyto see if you 
need to compute Slope Type a (dy/d.x) or 
Slope Type b (d.x/dy). 

It takes four slightly different routines to 
draw each of the four possible lines. The 
differences in each are DCOUNT, the change in 
x directions (by bit or slope), and the change 
in y directions (by slope or bit). You can use 
the chart to see if they change is positive or 
negative; thex change is always going to be 
positive since you are drawing from left to 
right (x l<x2). 

Whenever dy is greater than dx (Line 
Type b or d), the changes in x and y are 
computed in the opposite way. They change 
is always one byte higher or lower (byte plus 
or minus 32). The x change increases to the 
right by the amount of the slope in Register 
B. If the slope sum is less than one (carry is 

TYPE CONDITIONS SLOPE 
a y1<y2 dy<dx -dy/dx 
b y!<y2 dy>dx dx/-dy 
c y1>y2 dy<dx dy/dx 
d yl>y2 dy>dx dx/dy 

INPUT 
F7 
F7 
F7 
F7 

Table 1: Color Computer Keyboard 

not set), the same bit is used; ifthe slope sum 
is one or more, the next bit to the right is 
used. The bit must then be checked to see if 
it is actually the first bit in the next byte. 

What do you do with a machine language 
program that draws lines? Since it draws so 
quickly, maybe you can combine this pro­
gram with a previous one. How about using 
it with the 3-D Rotation Program by plotting 
your own coordinates, connecting them with 
lines, then rotating the entire display? 

The program in Listing 2 starts by read­
ing the coordinates. (The necessary data is 
stored by Listing 3 so you will need to run it 
first.) Keep them between -50 and +50 so 
they don't rotate off the screen. If you need 
a coordinate greater than 50, be sure that 
SOR(x*x+y*y+Z*Z) is 90 or less. Remem­
ber, all coordinates are in relation to the 
center of the screen atO,O,O. Coordinates are 
stored as two-byte numbers starting at $6700. 

xCHANGE yCHANGE DCOUNT 
+1 BIT -SLOPE dx+l 
+SLOPE -1 BIT dy+1 
+I BIT +SLOPE dx+1 
+SLOPE +1 BIT dy+l 

Table 2: 

The program then reads the beginning 
and end point of each line, storing them in a 
line table starting at $6500. Point one is at 
Location $6700+0, Point two at Location 
$6700+6, etc, while any point is at Location 
$6700+(Point-l)*6. For a line between Point 
5 and 7, the program stores (5-1 )*6 and (7-
1)*6 in the line table. The line numbers are 
added later to $6700, locating xl,yl,zl and 
x2,y2,z2. 

The program then displays the object and 
waits for you to approve or change it. Once 
approved, all coordinates are rotated, all 
lines are drawn, and the new picture is 
displayed. Pressing X rotates the object 
around the x axis; pressing Y rotates it 
around they axis; and pressing Z rotates it 
around the z axis. Not pressing any key stops 
the action, and pressing BREAK ends the 
program. 

The point coordinates (two bytes each) 
for x, y and z are stored in a table beginning 
at $6700. The line coordinates (x1,y1, and 
x2,y2) are also two bytes each and are stored 
in a table beginning at $6500. Since each 
line takes four bytes, you can store 127lines 
before running into the point table. If you 
need more lines, move the point table to 
$6800 or $6900. Remember, the work area 
for point rotation starts at $7000 - but, this 
too, can be relocated. 
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One subroutine needing some explana­
tion is PICK. This routine allows you to hold 
a key down for continous movement rather 
than pressing it each time. The Color Com­
puter keyboard is like a big matrix (see 
Table 1). 

What do YQ.u do with 
a machine language 
pr~gram that draws 
lines? Since it draws 
so.quickly, qt~ybe 
you can corrt6ine this 
program with a pre-. . 
VIOUS one. 

Every key pressed has a value in $FF02 
(output) and $FFOO (input). To check for a 
certain key, load Register A with its output 
value and store this in $FF02. Then load 
Register A with the contents of $FFOO and 
compare A to the desired key's input value. 
If they are equal, that key has been pressed. 
To check for the letter X, the commands are: 

LOA 
STA 
LOA 
CMPA 
BED 

/I$ FE 
$FF02 
HFOO 
/I$F7 
X ROT AT 

"X" OUTPUT VALUE 

"X" INPUT VALUE 

To make the picture more realistic, all the 
lines are in perspective, based on the z dis­
tance. Any point at zero z distance has a 
perspective factor of one; all other points 
have a factor of (128-Z)/ 128. The 128 dis­
tance was chosen to make division easier by 
using shifts. New x1 =128+(128-Z)*x/128; 
new y1=96-(128-Z)*y/128. These are the 
points now used to draw the lines. 

Finally, all symbols are assigned at the 
beginning of the program. During the LIN E 
subroutine the DP register is set to #$60, 
speeding up the program since the computer 
now only has to read one-byte locations (the 
$60 is assigned by the DP register). Listing 
3 shows how to run the program from BASIC. 

Using data lines lets you check coordinates 
as you go along. The listing takes a while to 
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Listing 1: BINLINE 

00050 TITLE MACHINE 
00100 ORG 
00110 START LOB 
00120 JSR 
00130 LOB 
00140 JSR 
00150 JSR 
00160 LOB 
00170 JSR 
00180 LOB 
00190 JSR 
00200 l OA 
00210 STA 
00220 LOB 
00230 STB 
00240 LOA 
00250 STA 
00260 LOB 
00270 STB 
002B0 LOA 
00290 SUBA 
00300 STA 
00310 INCA 
00320 STA 
00330 LOB 
00340 SUBB 
00350 NEGB 
00360 STB 
00370 BSR 
00380 BSR 
00 390 LOOP4 PSHS 
00400 LOB 
00410 ORB 
00420 STB 
00430 PU LS 
00440 DEC 
00450 BED 
00460 INCA 
00470 CMPA 
00480 BLO 
00490 CLRA 
00500 LEAX 
00510 LOOP 5 ADDB 
00520 BCC 
00530 LEAX 
00540 BRA 
00550 DONE JSR 
00560 CLRB 
00570 JSR 
00580 SWI 
00590 CS LOP E LOA 
00600 LOB 
00610 STB 
00620 LOB 
00630 STB 
00640 CLRB 
00650 LOOP1 ASLB 
00660 ROLA 
00670 BCS 
006B0 CMPA 
00690 BLO 
00700 LOOP 2 SUBA 
00710 !NCB 
00720 LOOP3 DEC 
00730 BNE 
00740 STB 
00750 RTS 
00760 BYTE LOA 
00770 LOB 
00780 MUL 
00790 ADDA 
00800 TF R 
00810 LOB 
00B20 LSRB 
00830 LSRB 

LANG UAG E PROGRAM1 
$3000 
/14 PMODE 
$9628 
lfl PAGE 
$9653 
$9542 PCLS 
lfl GRAPHICS 
$95AA 
lfl COLOR SET 1 
$9682 
/10 
X1 
/f191 
Yl 
//255 
X2 
/10 
Y2 
X2 
Xl 
ox (X2-Xll 

DCOUNT DX+1 
Y2 
Yl 

DY - (Y2- Yl) 
CSLO PE 
BYTE 
B 
, X BYTES' S OLD CONTENTS 
A,U (NE WJOR(OLD) 
, X BYTE'S NEW CONTENTS 
B 
DCOUNT ONE LESS BIT TO SET 
DONE FINISHED? 

/18 GONE TO FAR RIGHT? 
LOOP5 IF NOT, CONT INUE 

IF SO , BACK TO 0 
1,X AND NEXT BYTE OVER 
SLOPE ADD THE SLOPE 
LOO P4 IF NOT >1 THEN CONTINUE 
-32 , X ELSE GO UP ONE BYTE 
LOOP4 
$ADFB INKEY$ 

SET FOR TEXT 
$95AA 

RTS IF IN BASIC 
DY DIVISOR 
ox DIVIDEND 
DIVSR 
/18 8 BIT ACCURACY 
COUNT 

ADJUST AWAY FROM · DECIMAL 

LOOP2 
DIVSR 
LOOP3 
DIVSR 

CO UN T 
LOOP1 
SLOPE 

Yl 
lf32 BYTES/LINE 

$BA TOP- LEFT VIDIO 
D,X 
X1 



00840 
00850 
00860 BIT 
00870 
00880 
00890 
00900 
00910 Xl 
00920 Yl 
00930 X2 
00940 Y2 
00950 DX 
00960 DY 
00970 DCOUNT 
00980 D1VSR 
00990 COUNT 
01000 SLOPE 
01010 

LSRB 
ABX 
LDA 
ANDA 
C LRB 
LDU 
RTS 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
END 

Listing 2: BINROTAT 

BYTE LOCATION 
Xl 
1n GET BETWEEN 0-7 

#$92DD ROM OR TABLE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
START 

00050 TITLE MACHINE LANGUAGE PROGRAM 2 
00100 ORG $6000 
00110 POINT RMB 2 
00120 LINE RMB 2 
00130 NP RMB 1 
00140 NPl RMB 1 
00150 NL RMB 1 
00160 Nll RMB 1 
00170 Xl RMB 1 
00180 Yl RMB 1 
00190 X2 RMB 1 
00200 Y2 RMB 1 
00210 DX RMB 1 
00220 DY RMB 1 
00230 OCOUNT RMB 1 
00240 DIVSR RMB 1 
00250 SCOUNT RMB 1 
00260 SLOPE RMB 1 
00270 FLAG RMB 1 
00280 SHOW LOB 114 
00290 JSR $9628 
00300 LDB Ill 
00310 JSR $9653 
00320 JSR $9542 
00330 LBSR LINES 
00340 LOB Ill 
00350 JSR $95AA 
00360 LDB Ill 
00370 JSR $9682 
00380 LOD #$6700 
00390 STO POI NT 
00400 LOO #$6500 
00410 STO Ll NE 
00420 LOB f/$FF 
00430 STB >$B5 
00440 WAIT BSR PICK 
00450 PAGE5 LOB f/5 
00460 JSR $9653 

.00470 JSR $9542 
00480 BSR PICK 
00490 BSR LOOP5 
00500 LOB f/1 
005 10 JSR $95AA 
00520 PAGEl LOB #1 
00530 JSR $9653 
00540 JSR $9542 
00550 BSR PICK 
00560 BSR LOOP5 
00570 LOB Ill 

00580 
00590 
00600 
00610 
00620 
00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 
00800 
00810 
00820 
00830 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 
00920 
00930 
00940 
00950 
00960 
00970 
00980 
00990 
01000 
01010 
01020 
01030 
01040 
01050 
01060 
01070 
01080 
01090 

PICK 

type in, but is worth the effort. The program 
can also be used as a driver for putting in 
your own coordinates. If you change the 
machine language program, be sure to get 
the new locations for N P (number of points), 
N L (number of lines), and SHO W (display 
address) . When running BASROTAT, know 
that the program is computing 168 new 
points (56 coordinates times 3) and drawing 
84 lines. With all of this background, see if 
you can write a program that does all of this 
in four dimensions. 

Questions or comments concerning this 
tutorial may be directed to the author at 
Route 2, Box 216C, Mason, Wl 54856-930. 
Please enclose an SASE when requesting a 
reply. 0 

JSR $95AA 
BRA PAGE5 
LDA #HE 
STA $FF02 
LDA $FF00 
CMPA #$F7 
BEO X ROT AT 
LOA fi$FD 
STA $FF02 
LDA $FF00 
CMPA II$ F7 
BEO YROTAT 
LDA fi$FB 
STA $FF02 
LOA $FF00 
CMPA II$ F7 
BEO ZROTAT 
LOA II$ FB 
STA $FF02 
LOA $FF00 
CMPA fi$BF 
BEO OVER 
BRA PICK 

X ROT AT LOX I/$ 6 7 0 2 
LDY II$ 6 7 04 
RTS 

Y ROT AT LOX ff$6704 
LOY #$6700 
RTS 

ZROTAT LOX fl$6700 
LOY l/$6702 
RTS 

OVER CLRB 
JSR $95AA 
JMP [$FFFEJ 

LOOP5 LDU //$7000 
LOB NP 
STB NPl 

LOOP3 LDO .X 
STO .u 
STO 4,U 
ASRA 
RORB 
ASRA 
RORB 
ASRA 
RORB 
ASRA 
RORB 
ASRA 
RORB 
ASRA 
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01100 RORB 01860 STA Yl 
01110 ASRA 01870 LOX /f$6700 
01120 RORB 01880 LDD ,U++ 
01130 STD 2,U 01890 LEAX D,X 
01140 LDD . u 01900 LOA /f$80 
01150 SUBD 2.U 01910 SUBA 4,X 
01160 STD . u 01920 STA DX 
01170 LDD ,Y 01930 LOB , X 
01180 ASRA 01940 STB DY 
01190 RORB 01950 LBSR MULT 
01200 ASRA 01960 ADDB #128 
01210 RORB 01970 STB X2 
01220 ASRA 01980 LOB 2,X 
01230 RORB 01990 STB DY 
01240 STD 2,U 02000 LBSR MULT 
01250 LDD . u 02010 LOA #96 
01260 SUBD 2,U 02020 PSHS B 
01270 STD . X 02030 SUBA ,S+ 
01280 NEWY LDD • y 02040 STA Y2 
01290 STD 6,U 02050 PSHS u 
01300 STD 8 , U 02060 LOA X1 
01310 LDD 4.U 02070 CMPA X2 
01320 ASRA 02080 BLS CONTl 
01330 RORB 02090 LOB X2 

. 01340 ASRA 02100 STA X2 
01350 RORB 02110 STB X1 
01360 ASRA 02120 LOA Yl 
01370 RORB 02130 LOB Y2 
01380 STD 4,U 02140 STA Y2 
01390 LDD 8,U 02150 STB Yl 
01400 ASRA 02160 CONTl LOA X2 
01410 RORB 02170 SUBA X1 
01420 ASRA 02180 STA DX 
01430 RORB 02190 LOB Y2 
01440 ASRA 02200 SUBB Yl 
01450 RORB 02210 STB DY 
01460 ASRA 02220 LOA Yl 
01470 RORB 02230 CMPA Y2 
01480 ASRA 02240 BLS LINECD 
01490 RORB 02250 LI NEAD NEG DY 
01500 ASRA 02260 LOA DY 
01510 RORB 02270 CMPA DX 
01520 ASRA 02280 BHS LI NEB 
01530 RORB 02290 LINEA LOA DX 
01540 STD 8,U 02300 INCA 
01550 LDD 6,U 02 310 STA DCOUNT 
01560 SUBD 8,U 02320 LBSR SLOPEA 
01570 ADDD 4,U 02330 LOOPA4 PSHS B 
01580 STD ,Y 02340 LOB . X 
01590 LEAX 6 , X 02350 ORB A,U 
01600 LEAY 6,Y 02360 STB , X 
01610 DEC NP1 02370 PULS B 
01620 LBNE LOOP3 02380 DEC DCOUNT 
01630 LINES LOU /f$6500 02390 LBEO DONE 
01640 SET DP $60 02400 INCA 
01650 LOA /f$60 02410 CMPA #8 
01660 TFR A,DP 02420 BLO LOOPA5 
01670 LOB NL 02430 CLRA 
01680 STB Nll 02440 LEAX l.X 
01690 LLOOP LOX #$6700 02450 LOOPA5 ADDB SLOPE 
01700 LDD . U++ 02460 BCC LOOPA4 
01710 LEAX D, X 02470 LEAX -32,X 
01720 LOA /f$80 02480 BRA LOOPA4 
01730 SUBA 4,X 02490 LINEB LOB DY 
01740 STA DX 02500 INCB 
01750 LOB , X 02510 STB DCOUNT 
01760 STB DY 02520 LBSR SLOPEB 
01770 LBSR MULT 02530 LOOPB4 PSHS B 
01780 ADDB #128 02540 LOB . X 
01790 STB X1 02550 ORB A. U 
01800 LOB 2 , X 02560 STB , X 
01810 STB DY 02570 PULS B 
01820 LBSR MULT 02580 DEC DCOUNT 
01830 LOA !196 02590 BEO DONE 
01840 PSHS B 02600 LEAX -32,X 
01850 SUBA ,S+ 02610 ADDB SLOPE 
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02620 BCC LOOPB4 03210 SLOPEB LOA ox 
02630 IN CA 03220 LOB DY 
02640 CM PA lt8 03230 CON T2 STB DIV SR 
02650 BLO LOOPB4 03240 LO B #8 
02660 C LRA 03250 STB SCOU NT 
0267 0 LEAX 1.X 03260 CL RB 
02680 BRA LOOPB4 03270 SLOOP 1 AS LB 
02690 LI NECD LOA DY 03280 ROLA 
02700 CMPA ox 03290 BCS SLO OP2 
02710 BHS LI NE D 03300 CMPA DIVSR 
02720 LI NEC LOA ox 03310 BLO SLOOP3 
02730 INCA 03320 SLOOP2 SUBA DIVSR 
02740 STA DCOUNT 03330 !N CB 
02750 BSR SLOPEA 03340 SLOOP3 DEC SC OUN T 
02760 LOOPC4 PSHS B 03350 BNE SLO OP1 
02770 LOB • X 03360 STB SLOPE 
02780 ORB A, U 03370 BYTE LOA Yl 
02790 STB . X 03380 LO B lt32 
02800 PULS B 03390 MUL 
028 10 DEC DC OUNT 03400 ADDA )$BA 
02820 BEO DONE 03410 TF R D. X 
02830 INCA 03420 LOB X1 
02840 CMPA lt8 03430 LSRB 
02850 BLO LOOP C5 03440 LSRB 
02860 CLRA 03450 LSRB 
02870 LEAX l. X 03460 ABX 
02880 LOO PC5 ADDB SLO PE 03470 BIT LOA X1 
02890 BCC LOO PC 4 03480 ANDA #7 
029 00 LEAX 32. X 03490 CLRB 
029 10 BRA LO OP C4 03500 LOU /f $92 00 
02920 LINED LOB DY 03510 RTS 
02930 ! NCB 03520 MULT CLR FLAG 
02940 ST B DCOUN T 03530 LOA ox 
02950 BSR SLOP EB 03540 LOB DY 
02960 LOO PD4 PSHS B 03550 BPL CMUL 
02970 LOB • X 03560 NEGB 
02980 ORB A,U 03570 IN C FLAG 
02990 STB , X 03580 CMUL MUL 
03000 PU LS B 03590 TST FLAG 
03010 DE C DCO UNT 03600 BE Q DM UL 
03020 BE O DONE 03610 NE GA 
03030 LEAX 32 . X 03620 NEGB 
03040 ADD B SLOP E 03630 SBCA lt0 
03050 BCC LOOPD4 03640 DMU L ASRA 
03060 IN CA 03650 RORB 
03070 CMPA #8 03660 ASRA 
03080 BLO LOOP D4 03670 RO RB 
03090 CLRA 03680 AS RA 
03100 LE AX l.X 03690 RORB 
03110 BRA LOO PD4 03700 ASRA 
03 120 DONE DEC Nll 03710 RORB 
03130 PULS u 03720 AS RA 
03140 LBNE LLOOP 03730 RORB 
03150 CLRA 03740 ASRA 
03160 TFR A, DP 03750 RORB 
03 170 RT S 03760 ASRA 
03180 SL OP EA LOA DY 03770 RORB 
03190 LOB ox 03780 RTS 
03200 BRA CONT2 03790 EN D SH OW 

Listing 3: BAS RO TA T 80 IF Z<0 THEN 
SE POKE P+4,Z 

POKE P+4,256+Z EL 

0 . COPYRIGHT 1989 FALSOFT,INC 90 POKE P+1,0:POKE P+3,0:POKE P+ 
10 PC LEAR8 5,0 : P=P+6:NE XT 
20 CLEAR200,&H6000-1 100 NL=84:POKE&H6006,NL 
30 P=&H6700:L=&H6500 110 FOR N=1 TO NL:READ A,B 
40 NP=56:POKE&H6004,NP 120 A=(A -1)*6 
50 FOR N=1 TO NP:READ X,Y ,Z 130 MSB=INT(A/256):LSB=A-MSB*256 
60 IF X< 0 THEN POKE P,256+X EL SE 140 POKE L,MSB:POKE L+1,LSB 

POKE P,X 150 B=(B-1)*6 
70 IF Y<0 THEN POKE P+2,256+Y EL 160 MSB=INT(B/256):LSB=B-M SB*25 6 
SE POKE P+2,Y 170 POKE L+2,M SB:POKE L+3 , LSB 
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180 L=L+4 : NEXT 
190 EXEC&H6013 
200 DATA -20 ,40,-40 
210 DATA 20,40,-40 
220 DATA 20,20,-40 
230 DATA 40,20,-40 
240 DATA 40,-20, -40 
250 DATA 20,-20,-40 
260 DATA 20,-40,-40 
270 DATA -20,-40,-40 
280 DATA -20,-20,-40 
290 DA TA -40,-20,-40 
300 DATA -40,20,-40 
310 DATA -20,20,-40 
320 DATA 40,40,-20 
330 DATA 40,40,20 
340 DATA 40,20,20 
350 DATA 40,20,40 
360 DATA 40, -2 0,40 
370 DATA 40,-20,20 
380 DATA 40,-40,20 
390 DATA 40,-40, -20 
400 DATA 40,-20,-20 
410 DATA 40,20,-20 
420 DATA -20,40,40 
430 DATA 20,40,40 
440 DATA 20,40,20 
450 DATA 20,40,-20 
460 DATA -20,40,-20 
470 DATA -40,40, -20 
480 DATA -40,40,20 
490 DATA -20,40,20 
500 DA TA -20,-40,40 
510 DATA 20,-40,40 
520 DATA 20,-40,20 
530 DATA 20,-40,-20 
540 DATA -20,-40, -20 
550 DA TA -40,-40, -20 
560 DATA -40,-40,20 
570 DATA -20,- 40 ,20 

Or. Nibble 
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580 DATA 20,20,40 
590 DATA 20,-20,40 
600 DATA -20,-20,40 
610 DATA -40,-20,40 
620 DATA -40,20,40 
630 DATA -20,20,40 
640 DATA -40,20,20 
650 DATA -40, -20,20 
660 DATA -40 , - 20 , -20 
670 DATA -40 ,20 ,- 20 
680 DATA -20,20,-20 
690 DATA 20,20,-20 
700 DATA 20,-20,-20 
710 DATA -20,-20,-20 
720 DATA - 20 , 20,20 
730 DATA 20,20,20 
740 DATA 20, -2 0,20 
750 DATA -20,-20,20 
760 DATA 1, 2,2, 3 ,3,4,4,5,5, 6,6,7 
,7 ,8,8,9,9 ,10,10,11,11,12 , 12, 1 
770 DATA 13, 14,14,1 5, 15,16,1 6,17 
,1 7, 18, 18,19,19,20, 20,2 1, 21,5,4, 
22,22, 13 
780 DATA 23,24,24,25,25,14,13,26 
,26,2, 1,27, 27 , 28 ,28, 29,29,30,30, 
23 
790 DATA 31 ,32,32,33,33, 19,20,34 
,34,7,8,35,35,36,36,37 , 37,38,38, 
31 
800 DATA 24,39,39,16,17,40,40,32 
,31,41,41,42,42,43,43, 44,44, 23 
810 DATA 29,45,45,43,42,46,46,37 
,36,47,47,10,11,48,48,28 
820 DATA 27,49,48,49,12,49,26,50 
,22,50,3,50,21,51,34,51,6,51,47' 
52 ,9,52,35,5 2 
830 DATA 30,53,44,53,45,53,25,54 
,39,54, 15,54,40 ,55, 18,55,33,55,4 
1,56,46,56,38,56 

WHO'S HE CALLING ·auM MY"? 
ll1 NOT THE ONE WHO 
GAVE 1\ GOS\.li:J W\11-\0liT f\ 

Rt1URN. 



I Delphi Bureau 
Attention, Delphi game players! In a 

cooperative venture, Rick Adams (RICK­

ADAMS) and Delphi have developed a CoCo 
terminal program just for game-playing. 
It's called GameTerm, and it's yours for 
the downloading from the database of the 
CoCo SIG. 

GameTerm is not public domain soft­
ware nor is it for sale. It is not a full­
fledged terminal program either, but it is a 
lot of fun to play with. Do anything you 
want with it, but further distribution must 
be free and all copyright notices remain as 
is. 

GameTerm is designed to work on the 
CoCo 1, 2 or 3 and requires an RS-232 pak 
or third party equivalent. It can be easily 
modified to work on cassette systems. 
Game Term doesn't require a monitor, so it 
can be used with a TV set as a display 
device. The display is 32 columns of up­
per-/lower-case text on a two-color screen. 
(Foreground and background colors are 
selectable on a CoCo 3.) The program is 
designed to function at 300 or 1200 baud. 

Enter DA TEL at the CoCo SIG prompt 
to get to the Telecommunications topic of 
the database, then type READ GAMETERM to 
get to the files you ' II need. Just as with 
DELPH!term, a BASIC and binary program 
are used so users may customize the pro­
gram to their individual tastes. Just download 
GAMETERM.BAS and GAMETERM.BIN for the 
terminal program itself, although you'll 
probably want to download the documen­
tation file, too. (It's called GAMETERM. DOC 

in the database.) For advanced hackers, 
Rick has very graciously provided the source 
code. 

Using GameTerm 
GameTerm imitates a terminal program 

until it detects a Delphi Scramble game, at 
which time it enters its scramble mode 
when Delphi outputs the first Scramble 
board. GameTerm responds by reconfigur­
ing the screen to show three windows: one 
window shows the Scramble board and is 
updated every time you press ENTER to 
insert a blank line; another window shows 

Don Hutchison works in Birmingham, 
Alabama, as a senior project engineer 
involved in the design of industrial con­
trols systems. His Delphi username is DON­

HUTCHISON. 

A shareware terminal 
program just for 

game-playing 

Come and 
·Get It! 
By Don Hutchison 

CoCo SIG Staff Engineer 

valid word entries entered (one word per 
line); and a third window shows your typ­
ing and "chit-chat" during the game. 

GameTerm works much the same way 
when playing Delphi's Fliplt! game. En­
tering this game automatically triggers the 
Fliplt! mode. In this mode the game board 
is updated automatically during play in the 
top window. Use your (low-resolution) 

joystick or mouse to point to the next 
move, and click to enter. The lower win­
dow shows "chitchat" during the game. 

Future versions of GameTerm will 
include support for Delphi's newest game, 
PokerShowdown.Sorry,PokerShowdown 
was put online just as GameTerm was 
being uploaded. Rick says, "Give me time." 

GameTerm also features a very inter­
esting "doodle" mode, while a user is in 
Delphi conference. Special ASCII sequences 
are interpreted as GameTerm "doodle" 
commands. The first command causes 
GameTerm to split the screen into two 
windows. The top one is used as an artist's 
scratchpad for "doodle" commands that 
specify lines, pixels and alpha characters 
to be drawn. With the proper commands, 
one can draw pictures on the screens of 
everyone in conference who is using Game­
Term. The commands are meaningless to 
those without the program, so it's advis­
able for users to gang up only in their own 
conference for this kind of stuff. 

Terminal Programs 
While there are many good terminal 

programs for the Color Computer adver­
tised in RAINBOW, we also have three great 

Database Report 
By Gregory A. Law 
CoCo SIG Database Manager 

In the general topic area Kevin 
Leger (KEVINLEGER) uploaded "Using 
a Monochrome on CoCo 3", an article 
which includes a simple BASIC program 
addressing the problem of 80-column 
text with a monochrome monitor. Brian 
White (BRIANWHITE) uploaded Max­
I 0 documentation written by the author 
of M ax-1 0, giving detailed information 
left out by Colorware. Fred McDonald 
(FREDMCD) gives us a somewhat hu­
morous directory he discovered on one 
of his disks. Marty Goodman (MAR­

TYGOODMAN) uploaded an essay titled 
"A Possible Aids Cure." Chris 
Burk (COCOXT) uploaded a patch to 
Hyper-I/O Version 2.6a to fix a sticky 
FAT problem. Bill Moyer (WILLUM) 

provided us with a BASIC program that 

patches DeskMate to run the printer at 
2400baud. 

In the CoCo 3 Graphics topic of the 
database, Richard Trasborg (TRAS) 

uploaded 640 picture format utilities to 
convert C-See graphics images to Color 
Max format and a set of G-rated images 
showing an animated girl exercising in 
each. Randy Cassell (BBTROLL) 

uploaded a digitized image of Fred 
Savage from The Wonder Years. Andy 
Duplay (KB8BMN) uploaded a mono­
chrome GIF image of Vanna White. 
Joe M. Villarreal (VILLARREAL) 

uploaded a 320-by-200 16-color pic 
ture of Roger Rabbit in Color Max 3 
format. Pete Ellison (PETEELLISON) 

uploaded a description of the features 
available in the Rascan video digitizer, 
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ones in the CoCo SIG's database. I'm 
referring to Mikeyterm, Greg-E-Term and 
DELPH!term. All three are shareware and 
can be downloaded from our database or 
obtained directly from the authors . 

This does not mean they are public 
domain; they are not. All three are copy­
righted programs. While the authors allow 
them to be copied freely and posted on 
networks and bulletin boards, you should 
support the authors with a donation if you 
continue to use the program. That's simply 
the way shareware works. 

Mikeyterm and Greg-E-Term work on 
the CoCo 1, 2 or 3. DELPH!term works 
only on a CoCo 3, and supports either the 
RS-232 pak or the serial port. Greg-E­
Term operates at 300, 1200 or 2400 baud 
through the bitbanger port or an optional 
RS-232 pak. Mikeyterm functions at 300 
baud, only through the serial port, yet will 
operate at300, 1200or2400 baud if you're 
using an RS-232 pak. 

featuring colorized video images and a 
brief description of the Rascan video 
digitizer, and Rascan spinning coin 
animation displaying a spinning coin. 
John Malon (JOHNLM) uploaded a GIF 
image of women wearing sunglasses. 
Dennis L. Wood (DLWOOD) uploaded 
BIG TEN. CM3, commemorating the 1989 
Big Ten basketball champ's 
achievements. Tim Jones (TIMJONES) 

uploaded a Mickey Mouse picture in 
Color Max 3 format and a picture of a 
dinosaur. Luis Martinez (LUMA) 

uploaded a picture of a 1938 Lasalle 
saved inC oC oM ax 3 format and Funny 
Graph, courtesy of the Puerto Rico 
Color Computer Club. Ken Schunk 
(KENSCHUNK) uploaded a . new and 
improved MGE viewer for IBM clones 
with an EGA or VGA card and a new 
and improved DS-69 viewer for IBM 
clones with an EGA or VGA card. 
Robert Wilson ( COCOTIGER) uploaded 
pictures of Merlin, a wizard and an 
alien saved in CoCo Max 3 format and 
a picture of a dragon in CoCo Max 3 
format. Dennis Zobel (DZ) uploaded a 
picture of a covered bridge in Rat for­
mat created by Gian Polizzi. 

In the Source for 6809 Assemblers 
topic of the database, Randall Reid 
(RANDOMR) uploaded an article that 
gives some key entry points for disk 
functions in Disk BASIC. Don Hutchison 
(DONHUTCHISON) uploaded NUTRAX to 
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All three programs feature an error­
detecting protocol for file transfers . While 
Mikeyterm supports X-modem protocol, 
Greg-E-Term Version 2.5 and DELPHI­
term support the popular Y -modem proto­
col. Using Y -modem may result in shorter 
file transfer times for you. 

While DELPH/term and Mikeyterm 
download into a buffer area, Greg-E-Term 
features direct-to-disk downloading, which 
may be advantageous for downloading 
files larger than the available buffer area. 
This means that Greg-E-Term is capable 
of downloading files up to about 155,000 
bytes (the capacity of a standard CoCo 
disk), while DELPH!term and Mikeyterm 
are limited to files of about 40,000 or 
so bytes. 

It's impossible to say which terminal 
program is right for you. All we can sug­
gest is that you download (or read online) 
the documentation file for each program 
and compare each program for the features 

format tracks 35 through 39 for those 
that have upgraded to 40-track disks. 

In the Utilities and Applications topic 
of the database, Randy Cassell uploaded 
a program to keep track of up to 25 
player statistics for baseball and soft­
ball teams; a program written origi­
nally to keep track of a local junior 
basketball leagues fund raiser; and a 
program to track a Sub Sale for little 
league teams consisting of up to 20 
teams with 15 players each. Ken Halter 
(KENHALTER) uploaded a program for 
calculating a CRC value for any file 
you specify; a program to calculate 
information on a right triangle; and a 
program to print 32-, 40- and 80-col­
umn layout sheets used to design menus 
and other screen images. John Malon 
uploaded a utility to transfer a ROM 
Pak to disk and a RAM Disk program 
for the 128K and 512K CoCo 3. Mat­
thew Hunt (MATTHEWHUNT) uploaded 
a CoCo 3 program for graphing mathe­
matical equations including lines, pa­
rabolas, hyperbolas, circles, ellipses and 
trig functions over virtually any range 
and includes a printer screen dump. 
Ronald Zborowski (BIGZ) uploaded 
ROMMOVER.BAS to copy 16K and 32K 
ROM Paks to disk and requires a CoCo 
3 and Multi-Pak interface. Steve Bjork 
(6809ER) uploaded a file titled 
KILLSND . BIN to create anonymous 
sounds everytime you delete a file. You 

you desire. After that, either download the 
terminal program or order it directly from 
the author. Ten dollars is not a lot to spend 
for any of these terminal programs, and 
you simply can't go wrong by ordering all 
of them. 

For Mikeyterm, send $I 0 to: 
Mike Ward 
1807 Cortez 
Coral Gables, FL 33134 

For Greg-E-Term, send $10 to: 
Greg Miller 
9575 Royston Road 
Grand Ledge, MI 48837 

For DELPH!term, send $10 to: 
Rick Adams 
Color Central Software 
712 Brett A venue 
Rohnert Park, CA 94928 

must download it to discover what sound 
it uses. Don Hutchison uploaded 
NUTRAX.BIN that formats tracks 35 
through 39 for those who have just 
purchased 40-track drives. Don Jere 
(DONJERE) uploaded an improved ver­
sion of his financial calculator, featur­
ing better screen formatting and more 
pleasing colors than the previous ver­
sion. Alan Dekok (ALANDEKOK) 

uploaded a set of files allowing you to 
use DSK IN I without clobbering every­
thing in mt:mory for both Disk BASIC 1.0 

and 1.1. NV7L uploaded a Bible reading 
program for generating one-page per­
sonalized printouts, giving a scripture 
reading for each day of the year. Bruce 
Bell (BRUCEBELL) uploaded a utility 
presenting all64-foreground and -back­
ground color combinations in the cur­
rent palette and allows you to change 
the colors with the arrow keys. 

In the Hardware Hacking topic of 
the database, Ken Johnston (KEN­

JOHNSTON) uploaded a detailed list of 
the CoCo 3 registers and their mean­
ings. 

In the Games topic, Ronald Zborow­
ski uploaded a program to load Rad 
Warrior, Silpheed and Pitfall from disk 
and run them in RAM. (Useful for those 
who have transferred these games to 
disk.) Jim Rix (JIMRIX) uploaded a 
program that allows players of Advanced 
Dungeons and Dragons to generate the 



(Rick also includes a copy of Game­
Term, too!) 

Rick Adams _(RICKADAMS) and Mike 
Ward (MIKEW ARD) are online on Delphi 
almost every night and are available to 
answer any questions you might have about 
their programs and/or telecommunications. 

New Database Submission Procedure 
The way you submit files for inclusion 

in the database has been changed. It is no 
longer necessary to request a free upload­
ing appointment from us. You may now 
upload at your own convenience and you're 
not billed for time spent using the new 
Submit procedure. You also don't need to 
upload the files to your workspace first, 
since you may now upload the files from 
within the Submit procedure. The net re­
sult is a procedure that's much easier to 
use. 

For now, you may continue to use the old 

values of gems, jewelry, monster hit 
points and statistics of the characters. 

In the Telecommunications topic of 
the database, Rick Adams (RICKADAMS) 

uploaded Game Term to provide a graph­
ics interface ori Delphi. It supports 
Scramble, Flip It! and a unique realtime 
conferencing "doodle" mode is pro­
vided. 

OS-9 Online 
In the General Information topic, 

Karl Quinn ( QKQ) uploaded a review 
of the new VED text editor. Mike Stute 
(GRID BUG) uploaded news of the latest 
virus that attacked various systems. Bob 
Montowski ( GRAPHICSPUB) uploaded a 
solution to Leisure Suit Larry in the 
Land of the Lounge Lizards. 

In the Applications topic of the 
database, Jeff Blower (SEBJMB) 

uploaded a file containing the execut­
able source code for some predefined 
window creation commands. Michael 
Weigel (MAREK) upload~d Shell+ Ver­
sion 2.1, written by Ron Lamrriardo, 
featuring wildcards. Dick White (DICK­

WHITE) uploaded the template to Form 
1040 for the year 1988, with Forms A 
and B. Steve Clark (STEVECLARK) 

uploaded a file consisting of various 
shell scripts for Shell+, including backhd, 
ccs, ccg, qman, ff, tshare and procmon 
and a dBASE Ill+ data utility, allowing 

Submit procedure when you first request 
free time, then upload the files to your 
workspace and submit them to the data­
base. However, this procedure will be 
discontinued in a few months. 

To use the new procedure, simply type 
the Submit command from the database 
prompt and choose "New" at the menu. 
While it may seem a little intimidating at 
first, just consider the whole process as a 
form to be filled out, and consider each 
menu item as one blank on the fom1. Just 
choose an item and then answer the ques­
tion. 

If you ' ve been putting off uploading 
that new program or picture because you 
weren't sure how to do it, it's now a whole 
lot easier! 

Storage Charges 
Just a short reminder that Delphi users 

are charged for disk space for the files 
which they keep in their workspaces. 

you to read, display and print dBASE 
Ill+ and FoxBase+database ( . DBF) files 
under OS-9. David Cook (DCOOK) 

uploaded a cash register program that 
automatically calculates tax. 

In the Utilities topic of the database, 
Tracy L. Skaggs (ATRDES) uploaded a 
short program that runs Home Pub­
lisher under Multi-Vue. Zack Sessions 
(ZACKSESSIONS) uploaded a file tore­
place a previous upload and AIF and 
Icon files to run Sub Battle, Micro­
scopic Mission, Kings Quest 3, and 
Flight Sim ll under Mutli-Vue. Alan 
Sheltra (PHDRAGON) uploaded a utility 
that takes the current window's attrib­
utes, such as the window type, size ahd 
palettes, and allows you to create any 
type wiri.dow, a simple phone file data­
base and autodialer titled PF. AR, and 
Version 2 of his phone dialer, which 
adds a search routine and a simple 
notepad editor titled PFV 2. AR. Jeff Blower 
uploaded a utility to selectively delete 
files from a user specified directory and 
requiresDLS Directory also in the data­
base, and a utility to quickly and easily 
change directories in OS-9 titled SETD. 
Newton White (PERFUMER) uploaded 
REWRITE. PAK, which transfers a com­
plete disk over the modem. Jim Hollier 
(PGnM) uploaded a sample file manage­
ment utility. Colin McKay 
(COLINMCKAY) uploaded CM32VEF for 
converting CoCo Max 3 graphics files 

Monthly storage charges are as follows: 
The first 25,600 characters (50 blocks) are 
provided at no additional charge with your 
Delphi membership. Each additional! 024 
characters (two blocks) costs 16 cents per 
month. (One block equals 512 characters.) 
Now might be the time for some house­
cleaning if you've allowed your work­
space to get full of little-used files. 

For database uploaders, storage space 
might be charged to you if you don't delete 
the files after you submit them to the SIG. 
The Submit process makes it very easy to 
delete the files from your workspace by 
asking you if you want the files deleted. 
So, to avoid unnecessary charges to your 
account, remember to delete the uploads 
from your workspace after submitting them 
to the SIG for publication. 

These charges are explained in the Delphi 
manual and online at the main menu. To 
review the rates, just enter USING DELPH I 
RATES at the main menu. 0 

to VEF format, a program that converts 
files between VEF and CoCo Max, and 
a BASIC09 program, displaying the sec­
tor allocation map on your disk drives 
titled DAM. AR. Roger Bouchard (HARD­

W AREHACK) uploaded the source and 
executable files for a utility that sets the 
date and time from either the RGB or 
Disto real-time clocks and allows you 
to set the date and time in the real-time 
clock. Warren Moore (WJMOORE) 

uploaded GETS I ZE written in BASIC09 to 
display the size of any type of file. Jim 
Smith (JWSMiTH) Uploaded MOUSE. AR 
that changes the system defaults for the 
mouse or joystick and TYPE. A R, a utility 
for creating the window type specified 
and executing a program on that window. 
Mike Woolley (WOOLLEY) uploaded a 
program that converts numbers to their 
decimal, hexadecimal, binary, octal or 
Roman numerals. 

In the Device Drivers topic of the 
database, Chris Burke uploaded an EzGen 
patch file to fix bugs in Version 2.4 of 
BBFHDI SK. DR, in which the cache is not 
flushed after a Read error and the for­
mat routine hangs on certain hardware 
errors. Duane Penzien (DUANO) 

uploaded a device driver and descriptor 
for the MC6850 ACIA with hardware 
polling for OS-9 Level I. 

In the Patches topic of the database, 
Zack Sessions uploaded patches to allow 
Microscopic Mission to run from a 
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window other than /TERM, originally 
written by Ron Lammardo. Mike Hus­
key (KINGTRENT) uploaded a patch for 
SETIME that uses the format MM/DD/ 
YY instead of YY/MM/DD. Kenneth 
Tipper (ATUC) uploaded a program that 
tailors TS Sp e ll and TSSpellw for the 
user defined paths to the dictionary and 
to allow more control over the sharing 
of personal dictionaries. Dennis Skala 
(DENNYSKALA) uploaded BBCLOCKl. AR 

to make the standard Level II clock 
module directly access the Burke & 
Burke hardware clock, which results in 
more accurate timekeeping. Mike Sweet 
(DODGECOLT) uploaded details of how 
to make an OS-9 boot ROM. Roger 
Bouchard uploaded VED Vl. 5, a MOD ­

PAT CH file to fix two bugs in the VED 
editor. 

In the Telecom topic of the database, 
Philip Brown (THEFERRET) uploaded a 
simple terminal program with X-mo­
dem file transfers. D. Philipsen (DPHIL­

IPSEN) uploaded the latest version of 
SuperComm, which supports ANSI and 
OS-9 terminal emulation, X-modem and 
Y-modem file transfers and an auto-

dialer titled Supercomm Ver 1.12. Jim 
Smith uploaded a time-sharing monitor 
for detecting the baud rate of the caller. 

In the Graphics and Music topic of 
the database, Jeff Blower uploaded a 
utility that works with V E F I 0 and D LS to 
simplify viewing graphics pictures in 
VEF format. Mark O'Pella (MDODEL­

PHI) uploaded the theme from Cheers 
and Hello by Lionel Ritchie for Ultimuse. 
Bruce Isted (BRUCEISTED) uploaded a 
program for printing VEF pictures to C. 
Itoh, Tandy, Epson, Gemini, IBM anrj 
Star Micronics printers. Steve Clark 
uploaded a program for running slide 
shows of graphics files and works with 
MAC SHOW , RLE , VEFIO, GI FO S9, and other 
graphics viewers. Kevin Darling (KDAR­

LING) uploaded a utility that plays Amiga 
and Macintosh sound files under OS-9 
and a program that loads a VEF picture 
and then saves any portion of it as a GET I 
PUT buffer. Michael Schneider (MSCH­

NEIDER) uploaded several Macintosh 
sound files saying "You're no Jack 
Kennedy", Robin Williams saying "Good 
Morning Vietnam!", the breaking glass 
sound effect as heard on Late Night 

with David Letterman, thirteen sound 
files from Star Trek, two sound files 
from the movie Attack of the Killer 
Bimbos, "Badges, we don't need no 
stinkin' badges", and the well-known 
saying from Mission Impossible "This 
disk will self-destruct in five seconds". 
Mike Knudsen (RAGTIMER) uploaded 
the latest version of Ultimuse, a nice 
graphics music editor and synthesizer 
sequencer. (Requires a MIDI capable 
synthesizer to use.) Bob Montowski 
( GRAPHICSPUB) uploaded sound files of 
Sam Kinison and VEF pies of President 
Reagan, Catherine Deneuve and others. 
Glen Hathaway (HATHAWAY) uploaded 
Mona Lisas and Mad Hatters (Part 2) 
by Elton John for Ultimuse. Jim Buck 
( COCOROGUE) uploaded lfYou Love Me 
(Let Me Know) by John Rostill for Ul­
timuse, and sound files of the last space 
shuttle mission. Kris Rehberg (KRIS­

REHBERG) uploaded a utility to play 
Musica files. Zack Sessions uploaded 
CARMEN under Multi-Vue for running 
Where in the World is Carmen Sandiego? 
with Multi-Vue . 

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 
-ic 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 

Modei 1 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 interface) 

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 7 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 
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Some of the Printers 
That Can-
Supply power for the 101 and 
104 are Radio Shack, Star, 
Okidata, Brother, Juki, and 
Smith Corona. 

Some of the Printers 
That Cannot -
Supply power for the interfaces 
are Epson, Seikosha, 
Panasonic, Silver Reed and 
NEC. If your printer cannot 
supply power to the interface 
you can order your interface 
with the "P" option or you can 
supply your own AC adapter. 
We recommend the Radio 
Shack 273-1431 AC adapter 
with a 27 4-328 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 
pl ease 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 



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' !forget tbis is BASIC. All 
programs resulting from your wishes 
are foi· your use, but remain the prop­
erty of the author. 

The mail and phone calls received in re­
cent weeks have been most supportive of 
our recent educational programs designed 
to help young students. With those sugges­
tions in mind for this ~onth, and upcoming 
months, we will examine a new program 
on visualizing fractions. 

Fractions are both abstract and concrete 
mathematical concepts. Teaching a young­
ster these concepts can be very difficult if 
we use only number representations. 

Many years ago in grammar school, we 
learned fractions with the ole' cardboard 
slices from an "apple pie." By rearranging 
and actually handling the slices, we were 
able to make an abstract concept more 
concrete. 

Today I find some of my own students 
having trouble understanding that the frac­
tion one-eighth means that the whole is 
divided into eight equal parts, of which 
only one part remains. Again, literally seeing 
this relationship makes understanding easier. 
But instead of cardboard cutouts, I have 
chosen to use the CoCo. 

Fred Scerbo is a special needs instructor 
for the North Adams Public Schools in 
North Adams, Massachusetts . He holds a 
master's in education and has published 
some of the first software available for the 
Color Computer through his software firm, 
Illustrated Memory Banks. 

Getting a piece of the pie 

Getting 
the Whole 
Picture on 
Fractions 

By Fred B. Scerbo 
Rainbow Contributing Editor 

Fractions] is a program designed to aid 
students in visualizing this math concept. 
Using the screen structure developed for 
Opposite Concepts and other recent pro­
grams, I took fractions from one whole 
through one-ninth and displayed them in 
an easy-to-use reviewable format. 

Some readers recently asked why I 
continue to write these programs in black 
and white, when color seems so much 
more effective. First of all, using the PMODEO 
screen allows more use of limited memory 
in BASIC. Secondly, since only one graphics 
page is used, the speed of execution is 
more rapid using a smaller amount of 
memory in the graphics mode. Finally, 
incorporating color into these drawings 
would make the program more difficult to 
write and execute. 

Mu~ic, Mu~ic, Mu~ic! 

32K ECB 

Presently the strings that draw the graph­
ics in this and other recent programs con­
tain all the information needed to create 
the image. This program, Fractions], is 
the first to even incorporate a PAIN T state­
ment. 

Since using the PAINT statement adds 
extra steps to each drawing command and 
requires coordinates for the painting, I 
chose not to use it. The more complex the 
drawing, the more PAINT statements it 
might need. One drawing may only re­
quire one, while another requires five or 
six, making the program too complicated. 
(Remember, I am trying to show you easy 
routes in using BASIC.) 

Using color also makes inverting the 
screen more difficult, and since one draw­
ing is always in the negative, it would 
defeat the whole purpose of having color. 

Another major reason for sticking with 
black and white is that it helps keep the 
student's attention focused on "the task by 
presenting less distraction. In addition, the 
program is useful on a black and white as 
well as a color TV. 

Using the Program 
While running the program, proceed to 

the menu after the title card by pressing 
ENTER. 

Pressing A allows you to review all the 
fractions one at a time, written with a 
graphics representation. Advance to each 
one by pressing ENTER. The displayed image 
allows the student to point out and count 
the pieces on the screen. 

Section B, the graphics quiz, works like 
all other graphics quizzes. The numerical 
expression of the fraction appears in the 
upper left part of the screen as a negative 
image while three choices appear in the 
remaining corners. 

Do you like music? We've got just the thing for your CoCo (any version)! Lyra Lybrary, with 356 titles' on 17 disks, 
is a gold mine of music. Styles ranging from classical to rock and roll. Titles including popular hits such as Axel F, 
The Pink Panther, The Maple Leaf Rag, La Bamba, and Classical Gass. There are whole disks of Christmas music, 
polkas, and Chopin piano preludes. Each disk has 40 to 90 minutes worth of music on it! Use the included player 
program to play up to 8 parts through your TV or monitor speaker, or hook up a MIDI synthesizer using a cable 
you can easily make yourself for the ultimate in CoCo music. All music files are compatible with our music editor, 
Lyra. Each disk may be purchased separately for $14.95, or you can buy the whole library for only $125. That's a 

savings of over $129! mRulaford Research 
P.O. Box 143 And don't forget, we also offer other goodies for the music lover. Such as 
Imperial Beach, CA .92032 Lyra, the graphics music editor, CoCo MIDI 3, the MIDI recorder, and 
(619) 690-3648 (evenmgs 6-lO PT) much more! Give us a call... you'll be glad you did. 
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by using this screen setup. Pressing the space bar moves the flash­
ing cursor. Simply press ENTER when you 
have the correct match, press the@ key to 
check your score, and press C to continue. 
This returns you to the position from which 
you stopped. 

other written quizzes. You must match the 
numeric fraction with its written version. 
Press the @ key and continue to work the 
same way on this quiz. 

One of our next steps is showing which 
fractions are equal to others, such as 1/2 = 
2/4. This important skill can be reinforced 

If you have any suggestions about other 
skills that could be represented with this 
graphics screen format, drop me a line and 
I'll see what I can come up with. Until 
then, see you next month. 

The written quiz works the same as 

/ 
....L--./ 

l \.A' 50 .......... 127 500 ...... 209 
~ 100 ........ 174 565 ............ 41 

180 ............ 9 650 .......... 69 
275 .......... 113 740 ...... 104 
360 .......... 27 END ........ 176 
420 ........ 217 

The listing: FRACTION 

1 REM*************************** 
2 REM* VISUALIZING FRACTIONS 1 * 
3 REM* COPYRIGHT (C) 1989 * 
4 REM* BY FRED B. SCERBO * 
5 REM* 60 HARDING AVENUE * 
6 REM* NORTH ADAMS, MA 01247 * 
7 REM*************************** 
10 CLEAR3000 
15 CLS0:PRINTSTRING$(32,188);STR 
ING$(32,204); :FORI=1TO 224 :READ 
A:PRINTCHR$(A+128); :NEXT 

20 DATA29,28,28,26,30,28,29,21,2 
8,29,21,28,29,21,28,30,29,20,30, 
21,28,29,20,30,18,29,24,30,29,84 
,93,92 
25 DATA21,,24,26,21,21 .. 21,21, 
,20,20, ,26,20, ,26,21, ,21, ,26,26, 
21,,26,,,85, 
30 DATA21,. ,18,26, ,21,21,16,21,2 
1, ... ,26,. ,26,21, ,21. ,26,21,21 .. 
26 ... 85. 
35 DATA21,28,28,26,30,29,28,21,2 
8,29,21, .. ,,26,. ,26,21. ,21, ,26,2 
0,23, ,28,29, ,85, 
40 DATA21,,,,26,21, ,21, ,21,21,,, 
. ,26,. ,26,21. ,21, ,26, ,31,. ,21, ,8 
5. 
45 DATA21,,,,26,20,26,21, ,21,21. 
.21,. ,26,. ,26,21, ,21, ,26, ,21. ,18 
,21 .. 85, 
50 DATA28,24, ,20,28, ,28,20, ,20,2 
0,28,28, ,20,28, ,20,28,20,28,28,2 
0.28, ,28.24.28,28,84,92,92 
55 PRINTSTRING$(32,195);STRING$( 
32,179); 
60 PRINT@388," VISUALIZING FRACT 
IONS 1 ~; . 
65 PRINT@420," BY FRED B.SCER 
BO "; :PRINT@452," COPYRIGH 
T (C) 1989 "; 
70 X$=INKEY$:IFX$<>CHR$(13)THEN7 
0 
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75 DIM P$(9,2),A$(6),B$(9),C$(9) 
,A(9) ,N(9) ,B(4) ,C(4) ,D(4) ,E(4) ,F 
(4),A0(9) 
80 FORI=1T03:READ C(I),D(I),E(I) 
. F ( I ) :NEXT: FORI= 1T06: READA$ ( I ) : N 
EXT:READ O$:FORI=1T09:READP$(I,1 
) , B $ ( I) , P $(I , 2) . C $ ( I) : NEXT 
85 COLOR1,0:FORI=1T09:P$(I,1)=0$ 
+P$(I,1):NEXTI 
90 REM TITLE 
95 CLS:PRINTSTRING$(64,"="); :PRI 
NT@68,"VISUALIZING FRACTIONS 1": 
PRINTSTRING$(64,"="); :PRINT@198, 
"A) REVIEW FRACTIONS":PRINT@262, 
"B) QUIZ GRAPHICS":PRINT@326,"C) 

WRITTEN QUIZ" 
100 PRINT@388,"<<<SELECT YOUR CH 
OICE>»" 
105 PRINT:PRINTSTRING$(32,"="); 
110 X$=INKEY$:X=RND(-TIMER):IFX$ 
="A"THEN395ELSEIFX$="B"THEN115EL 
SEIFX$="C"THEN615ELSE110 
115 CLS0:PMODE0,1:PCLS1 
120 LINE(0,0)-(254,170),PRESET,B 
125 LINE(6,4)-(122,82),PRESET,BF 
130 LINE(128,4)-(248,82),PRESET, 
B 
135 LINE(6,86)-(122,164),PRESET, 
B 
140 LINE(128,86)-(248,164),PRESE 
T,B 
145 DRAW"BM26,188C0NU10R10NU10BR 
6R10U6L10U4R10BR6NR10D4NR10D6R10 
BR12BU6NE4D2F4BR6R10U6L10U4R10BR 
6ND10R10D4NL10BR6NR10D6U10R10D10 
BR6NR10U10R10BR6NR10D4NR10D6R10B 
R10U10NL4R10D4NL10D6NL14BR6U10R1 
0D4NL10D6BR6U10R10D4L10R4F6BR6E4 
U2H4" . 
150 DATA130,6,246,80,6,86,120,16 
2,130,86,246,162 
155 PAINT(2,2),0,0:PCOPY1T03 
160 PMODE0,4:PCLS1 
165 LINE(0,0)-(254,170),PRESET,B 
F 
170 LINE(8,6)-(120,80),PSET,BF 
175 PCOPY4T02:PMQDE0,1:SCREEN1,1 
180 DATA"BM2,8C1","BM130,8C0","B 
M2,90C0'',"BM130,90C0","BM2,48C0" 
. "BM130. 48C0" 
185 FORI=1T09 
190 A(I)=RND(9):IFN(A(l))=1THEN1 
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195 N(A(I))=1:NEXTI:FORY=1T09:CO 
LOR1,0 
200 FOR I =2T04 
2 0 5 B ( I ) = R N D ( 3 ) + 1 : I F N ( B ( I ) ) =0 THE 
N205 
210 N(B(I))=0:NEXTI:FORI=1T04:N( 
I)=1:NEXT 
215 B=RND(9):IFB=A((Y))THEN215 
220 C=RND(9):IFC=B OR C=A((Y)JTH 
EN220 
225 DRAW A$(l):DRAWP$(A(Y),1) 
230 DRAW A$(8(2)):DRAWP$(8,2) 
235 DRAW A$(8(3)):DRAWP$(C,2) 
240 DRAW A$(8(4)):DRAWP$(A(Y),2) 
245 CIRCLE(l88,42) ,34,0, .9:PAINT 
(170,40) ,0,0 
250 CIRCLE(60,124) ,34,0, .9:PAINT 
(42,122) ,0,0 
255 CIRCLE(l88,124) ,34,0, .9:PAIN 
T(170,122),0,0 
260 COLOR1,0 
265 Z=0 
270 PMODE0,4 
275 DRAW A$(l)+"C0":DRAWP$(A(Y), 
1 ) 
280 DRAW A$(8(2))+"C1":DRAWP$(B, 
2) 
285 DRAW A$(8(3))+"C1":DRAWP$(C, 

2) 
290 DRAW A$(8(4))+"C1":DRAWP$(A( 
y) • 2) 
295 CIRCLE(l88,42),34,1,.9:PAINT 
(170,40),1,1 
300 CIRCLE(60,124),34,1,.9:PAINT 
(42,122),1,1 
305 CIRCLE(l88,124),34,1,.9:PAIN 
T(l70,1 22), 1,1 
310 PMODE0,1:SCREEN1,1 
315 LINE(8,6) - (120,80),PSET,B 
320 X$=INKEY$:IFX$=" "THEN330ELS 
EIFX$="@"THEN785 
325 COLOR1,0:LINE(8,6)-(120,80), 
PRE SET, B: GOT0 315 
330 Z=Z+1:IFZ=4THENZ=1 
335 COLOR1,0:LINE(C(Z),D(Z))-(E( 
Z),F(Z)),PSET,B 
340 X$=INKEY$:IFX$=" "THEN330ELS 
EI FX$=CHR$ ( 13 HHEN350ELSEI FX$="@ 
"THEN78 5 
345 COLOR1,0:LINE(C(Z),D(Z))-(E( 
Z) , F ( Z)) , PRESET, B: GOT0335 
350 IFZ+1=B(4)THEN360 
355 NW=NW+1:FORK=1T05:PMODE0,4:S 
CREEN1,l:SOUND10,3:PMODE0,1:SCRE 
EN1,l:SOUND1,3 : NEXTK:GOT0335 
360 NC=NC+l:PMODE0,4:PCLS1:LINE( 

• 2 DOS Switcher (switch included) 
• NO clumsy jumpers to move 

Super Controller I 
Along with the included DOS, 

• Accepts 24 or 28 pin EPROMs plug-in three more software selectable DOSes 
67$ DOS included (add 10$ for 2nd DOS) or 2764 or 27128 EPROMs burned to your liking. 

See page 123, March 89 Rainbow for more info 
The internal M.E.B. (Mini Expansion Bus) lets you add 
DISTO's incredible Super Add-ons. 

Super RAM 3 
ZeroK Board 25$ 

Free software included 

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

70$ 3 in 1 Multi Board Adapter 
Parallel Printer Port, Real Yime Clock 
and a true RS-232 Serial Port . 
External DC adapter requi red. 
(OS-9 Driver included) 

35$ Real Time Clock & Printer Interface 
• BL·rfered Read/Write sector achieved without halting the CPU. OS-9 Driver (20$) 
· Continual use of keyboard even while reading or writing to ·disk. SO$ Mini EPROM Programmer 
·System's clock no longer looses time during Read & Write. 30$ Hard Disk Adapter 

• NMI is blocked & transferred to IRQ in software Works with SASI & SCSI interface. 
for low CPU overhead. • Completely Interrupt driven for fast No Multi-Pak needed if used with' SC1 or SC2. 
& smooth Multi-Tasking operations. Compatible with RGB DOS and Burke & Burke 
• Drivers written by KEVIN DARLING Hyper 1/0. OS-9 Driver included. 

,~~~~~~,~ Hard Disk Adapter with RS-232 

~lririllriili~ NEW 4 IN 1 MUL TIBOARD ADAPTER 
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0,40)-(256,126),PRESET.B:LINE(6, 
44)-(124,122),PRESET,B:LINE(130, 
44)-(248,122),PRESET,B:PAINT(2,4 
2). 0. 0 
365 DRAW A$(5):DRAWP$(A(Y),1) 
370 DRAW A$(6):DRAWP$(A(Y),2):CI 
RCLE(188,82),34,0 .. 9:PAINT(170,8 
0). 0. 0 
375 SCREEN1,1 
380 X$=INKEY$:IFX$ <> CHR$(13)THEN 
380 
385 PMODE0,1 
390 PCOPY3T01:SCREEN1,1:PCOPY2TO 
4:NEXTY:GOT0785 
395 PMODE0,2:PCLS1:SCREEN1,1:LIN 
E(0,40)-(256,126),PRESET,B:LINE( 
6,44)-(124,122),PRESET.B:LINE(1 3 
0,44)-(248,122),PRESET,B:PAINT(2 
,42) ,0 ,0 
400 FORI=1T09:DRAW A$(5):DRAWP$( 
I.1) 
405 CIRCLE(188,82),34,0, .9 
410 DRAW A$(6):DRAWP$(I,2):PAINT 
(170. 80). 0. 0 
415 X$=INKEY$:IFX$ <> CHR$(13)THEN 
415 
420 COLOR1 ,0:LINE(8,46)-(122,120 
),PSET.BF:LINE(132,46)-(246,120) 
.PSET.BF:NEXTI 
425 RUN 
430 DATA"BR30BD20D10R10U10NL10BR 
6ND10F10NU10BR6NR6U6NR6U4R6" 
435 DATA"BL52BD18D10R6NU10R6U10B 
R6D10U6R8U4D10BR6U10R8D10NL8BR6N 
U10R6BR6NR8U6NR8U4R8BR16BD4R8L4U 
20G2" 
440 DATA ONE WHOLE 
445 DATA"BR" 
450 DATA "1" 
455 DATA"BL44BD18D10U6R8NU4D6BR6 
U10R8D4NL8D6BR6NU10R8BR6U6NR8U4R 
8BR18BD6NR8U4R8U4L8BU4L2R12L6BU4 
U8" 
460 DATA ONE HALF 
465 DATA "BR58BD34NU28ND28 
470 DATA "1/2" 
475 DATA"BL48BD18R4ND10R4BR6D10U 
6R8U4D10BR6U10BR6ND10R8D4L6F6BR6 
R2NU10R8U10NL10BR18BD6R8U4NL8U4L 
8BU4L2R12L6BU4U8" 
480 DATA ONE THIRD 
485 DATA "BR58BD34NU28M-26,+15M+ 
26.-15M+26,+15" 
490 DATA "1/3" 
495 DATA"BL52BD18NR8D4NR8D6BR12N 
R8U10R8D10BR4NU10R8NU10BR4U10R8D 
4L6F6BR8U10L4R8BR4D10U6R8U4D10BR 
20BU2U8D4L8U4BU4L2R12L6BU4U8" 
500 DATA ONE FOURTH 
505 DATA "BR58BD34NU28ND28NL32R3 
2 " 
510 DATA "1/4" 
515 DATA"BL46BD18NR8D4NR806BR16N 

94 THE RAINBOW July 1989 

U10BR6U6NR8U4R8BR6R4ND10R4BR6D10 
U6R8D6U10BR18BD6R8U4L8U4NR8BU4L2 
R12L6BU4U8" 
520 DATA ONE FIFTH 
525 DATA "BR58BD34NU28M-30.-10M+ 
30,+10M+30,-10M-30,+10NG22NF22 
530 DATA "1/5" 
535 DATA"BL46BD18NR8D4R8D6NL8BR6 
NU10BR6E10G4H4F10BU10BR4R4ND10R4 
BR6D10U6R8D6U10BR18BD6NU4R8U4L8U 
4NR8BU4L2R12L6BU4U8" 
540 DATA ONE SIXTH 
545 DATA "BR58BD34NU28ND28M-26,+ 
15M+52, -30M-26,15M+26,+15M-52.-3 
0" 
550 DATA "1/6" 
555 DATA"BL56BD18NR8D4R8D6NL8BR4 
NR6U6NR6U4R6BR4D6F4E4U6BR4NR6D4N 
R6D6R6BR4U10F10U10BR4R4ND10R4BR6 
D10U6R8D6U10BR18BD6U8L8ND2BU4L2R 
12L6BU4U8" 
560 DATA ONE SEVENTH 
565 DATA "BR58BD34NU28M-24,-20M+ 
24,+20M-30,+4M+30.-4M -16,+25M+16 
.-25M+16,+25M-16,-25M+30,+4M-30, 
-4M+24.-20 
570 DATA "1/7" 
575 DATA"BL50BD18NR8D4NR8D6R8BR6 
NU10BR6NR8U10R8BD4NL2D6BR6U10D4R 
806U10BR4R4ND10R4BR4D10U6R8U4D10 
BR14BU4NU4R8U804L8U4NR8BU4L2R12L 
6BU4U8" 
580 DATA ONE EIGHTH 
585 DATA "BR58BD34NU28ND28NL32NR 
32NE22NF22NG22NH22" 
590 DATA "1/8" 
595 DATA"BL46BD18ND10F10U10BR6ND 
10BR6ND10F10U10BR4R4ND10R4BR4D10 
U6R8U4D10BR18BU4R8U4NU4L8U4NR8BU 
4L2R12L6BU4U8" 
600 DATA ONE NINTH 
605 DATA "BR58BD34NU28M-18,-22M+ 
18,+22M-30,-6M+30,+6M-26,+15M+26 
,-15M-12,+26M+12,-26M+12,+26M-12 
,-26M+26,+15M-26,-15M+30.-6M-30, 
+6M+18.-22" 
610 DATA "1/9" 
615 CLS:V=1 
620 FORI=1T09 
625 AO(l)=RND(9) 
630 IF N(A0(I))=1 THEN 625 
635 N(A0(I))=1:NEXTI 
640 FOR P=1T09 
645 CLS 
650 PRINT@68,"WHAT IS THE SAME A 
S" 
655 PRINT@132,C$(AO(P))+" ?" 
660 FOR O=lT02 
665 C(Q)=RND(9):IF C(Q)=AO(P) TH 
EN665 
670 FOR K=0-1 TO 0STEP-1:IF C(K) 
=C(Q) THEN665 
675 NEXTK 



680 NEXTO:C(3)=AO(P) 
685 FOR E=1T03 
690 F(E)=RN0(3) 
695 FOR K=E-1 TO 0 STEP-1:IF F(K 
)=F(E) THEN690 
700 NEXTK:NEXTE 
705 PRINT 
710 PRINTTAB(8)"1-"+B$(C(F(1))): 
PRINT 
715 PRINTTAB(8)"2-"+B$(C(F(2))): 
PRINT 
720 PRINTTAB(8)"3-"+B$(C(F(3))): 
PRINT 
725 G$=I NKEY$: I FG$="@"THEN785 
730 IF G$=""THEN725 
7 3 5 G= VAL( G $ ) 
740 IF G<1 THEN 725 
745 IF G>5 THEN 725 
750 IF C(F(G))<>AO(P) THEN765 
755 PRINT:PRINT" RIGHT! IT IS: 
"+B$(A0(P)) 
760 NC=NC+1:GOT0775 
765 PRINT:PRINT" SORRY! IT IS: 
"+B$(A0(P)) 

770 NW=NW+ 1775 
X$=INKEY$:IFX$ <> CHR$(13)THEN 
775 
780 NEXT P 
785 CL S: PRI NT@101, "YOU TRI ED"NC+ 
NW"TIMES &":PRINT@165,"ANSWERED" 
NC"CORRECTLY" 
790 P~INT@229,"WHILE DOING"NW"WR 
ONG." 
795 NO=NC+NW:IF N0=0THEN NQ=1 
800 MS=INT(NC/N0*100) 
805 PRINT@293,"YOUR SCORE IS"MS" 
%." 
810 PRINT@357,"ANOTHER TRY (Y/N/ 
C) ?"; 
815 X$=INKEY$:IFX$="Y"THEN RUN 
820 IFX$="N"THENCLS:END 
825 IFX$="C"THEN835 
830 GOT0815 
835 IFP >9THENRUNELSEIFV=1THEN645 
840 IFY >9THENRUNELSEIFV=0THEN310 

"LESS THAN HALF~PRICE" SALE •• ,,, .FROM BILL BERNICO SOFTWARE' 
CoCoPack, FunPack, ValuPack, SubPack, UtiiPack, BonusPack 
and 3-Pack (Vol. 1-4) previously offered at $6 each. Now get 
all 10 disks for just $29. Over 330 progra~s in all (about 
125 of them are for the CoCo 3l. You'll g~t graphics, home 
help, 111usic, utilities, games, screen fonts, tutorials, edu­
cational, printer, databases and dozens of subroutines that 
you can use in your own progra1s, Even a si1ple word pro­
cessor is included. Send cash, check or money order (U.S. 
funds only) to Bill Bernice 16721 Lakeshore Rd. Cleveland, . 
WI 53015. Include three 25 cent stamps for a speedy return. 
Orders are filled and sent same day, Li1ited offer so hurry! 

VIP Writer 1.1 
RATED "BEST" IN SEPT '88 "RAINBOW" 

VIP Writer has all the features of VIP Writer Ill described elsewhere in this 
magazine except the screen widths are 32, 51, 64 & 85. Screen colors are black, 
green & white, double clock speed is not supported, Spooler and menus are 
unavailable because of memory limitatios. Even so, VIP Writer is the BEST word 
processor for the CoCo 1 & 2! Version 1.1 includes the configuration program 
and RGB Hard Disk support. Includes VIP Speller 1.1 DISK $69.95 
Available through Radio Shack Express Order Cat. #90-141 
Wrner owners: to Wrner 1.1 for $20 + $3 SIH. Send original disk and $23 total. 

VIP Speller 1.1 
INCLUDES 50,000 WORD DICTIONARY 

VIP Speller works with ANY ASCII file created by most popular word processors -
even Telewriter 64. It automatically checks text files for words to be corrected, 
marked for special attention or even added to the 50,000 word Dictionary. You 
can even view the word in context. Words can be added to or deleted from the 
dictionary orJou can create your own dictionary! New features of version 1.1 are 
FASTER an more reliable disk access and printing at 9600 baud. DISK $34.95 

I owners: I 1.1 lor $10 + $3 S/H. Send · 1 I disk and 3Total. 

VIP Calc 1.1 
"MORE USEABLE FEATURES" FEB. 1985 "RAINBOW" 
VIP Calc has all the features of VIP Calc Ill described elsewhere in this magazine 
except the screen widths are 32, 51, 64 & 85. Screen colors are black, green and 
white, double clock speed and Spooler are not supported. Even so, VIP Calc is the 
most complete calc for the CoCo 1 & 2! Version 1.1 has faster and more reliable 
disk access and improved display speed. DISK $59.95 
Calc owners: to Calc 1.1 for $1 o + $3 SIH. Send i disk and $13 total. 

VIP Database 1.1 
"ONE OF THE BEST" JUL '84 "RAINBOW" 

VIP Database has all the features of VIP Database Ill described elsewhere in this 
magazine except the screen widths are 51 , 64 & 85. Screen colors are black, 
green and white, double clock speed and Spooler are not supported. Even so, VIP 
Database is the most complete database for the CoCo 1 & 2! Version 1.1 has 
faster and more reliable disk access and single spaced reports. DISK $49.95 
Database owners: to Database 1.1 for S/H. Send disk and $13 total. 

VIP Disk-ZAP 1.1 
RAVED ABOUT IN THE APRIL 1983 "RAINBOW" 

Now you can retrieve lost data on any disk. VIP Disk-Zap is the ultimate repair 
utility for repair of most disk errors. VIP Disk-Zap verifies diskettes, reads and 
writes any sector and lets you retrieve all types of bashed text files, BASIC and 
ML programs. VIP Disk-Zap includes an Informative 50 page tutorial manual. 
New features of version 1.1 are FASTER and more RELIABLE disk access and 
printing at up to 9600 BAUD. DISK $24.95 

Disk-Zap owners: upgrade to Disk-Zap 1.1 for $10 + $3 SIH. Send original disk and $t3 

$149.95 + 
S/H. 

he VIP Library 1.2 
combines all 6 

updated VIP 

VIP VIP Integrated Library 
. Send disk and $48 total. 

SPECIAL Upgrade from ANY VIP program to the VIP 
Library for $99.95 + S/H. Send only the VIP diskette with order. 

VJ~te~ Wn~ 1·800·322·9873 EXT 3 
SD Enterprises info line (805) 566-1317 

P. 0. Box 621 Carpinteria Ca 93013 
Non Library orders add $3 S/H in USA, $4 Canada, $6 Foreign. COD orders add 
an additional $2.75. Checks allow 3 weeks for . Calif res . add 6% tax . 
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I BASICally Speaking 

Dear Larry: 
I have a 1 28K CoCo 3 with Disk Extended 

BASIC Version 2.0. After speaking with 
someone at Microcom Software about ROM 
Version 1.1 advertised in THE RAINBOW I 
would like to buy it./ was assured that this 
chip would give me the use of the DOS 
command, however, this was all that I 
could find out. Are there are other com­
mands this chip would give me access to? 
Is this the latest version ROM for Disk 
BASic? What else can you tell me about it? 

Dear Bert: 

Bert Hall 
New Orleans, Louisiana 

Disk Basic 1.1 is the same on both 
CoCo 2 and 3. The major changes in 
Version 1.0 are the power supply require­
ments and a working DOS command. On 
the CoCo 3, the heading appears as Disk 
BASIC 2 . 1 , but this is due to enhancements 
in BASIC ROM, not the Disk ROM. You 
must have Version 1.1 to run OS-9 Level II 
using the DOS command. 

Dear Larry: 
I was born in Vienna, Austria and came 

to America in March 1987.1 have a CoCo 
3, CCR-81, b!w TV, and have written a 
paint program for the CoCo 3 under ECB , 
which works with HSCREEN 2. The SAVE and 
LOAD routines (listed below) each take 
about 10 minutes to complete. Is there an 
easier (faster) way to save the screens to 
cassette? 

FOR X=O TO 320 
FOR Y=O TO 191 
PRINT 1,1-l,HPOINT(X,Yl 
NEXT Y NEX T X 

(The load routine is much the same only 
the file is read.) 

Dear Hubert: 

Hubert Pika/ 
Tillson, New York 

Yes, there is a way. I have modified the 
HSA VE and HLOAD commands that appear in 
THE RAINBOW from time to time. I think you 
will find these subroutines useful. Re­
member to make sure that the routines are 

Larry Boeldt has programmed on the Color 
Computer for five years . He has experi­
ence on BASIC, Pascal and FORTRAN !V. He 
runs a software customizing business for 
the CoCo market. 
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Speaking 

By Larry Boeldt 

somewhere in the beginning of your pro­
gram to prevent the computer from crash­
ing. 

Listing 1: 

1500 RE M***LOAD A 32K PICTURE*** 
1510 REM 
1520 HSCREE NO:WIDTH 32 :L INE INPU 
T"ENTER TH E FILENAME : "; F$ 
1525 CLS:PRJNT "READY CASSETTE PR 
ESS PLAY AND PRESS ANY KEY WH EN 
READY ": EXEC 44539 
1530 HSCREEN 2 
1540 FOR l=&H70 TO &H73 
1550 POKE &HFFA2,I 
1570 CLOADM F$ 
1580 NEXT I 
1590 POKE &HFFA2.&H7A 

Listing 2: 

1000 REM*****SAVE 32K PICTURE***** 
1010 REM 
1020 WIDTH32 : HSCREEN 0: LINE IN PUT 
"ENTER THE FILE NAME: " ;N$ 
1025 CLS:PRINT"READY CASSETTEREC 
ORD ER AND PRESS ANY KEY WH EN REA 
DY " :EXEC 44539 
1030 FOR l=&H70 TO &H73 
1040 POKE &HFFA2.1 
1060 CSAVEM F$ ,H 4000 ,&H 5FFF ,44 5 39 
1070 NEXT I 
lOBO POKE &HFFA2,&HA7 

Good Luck! 

Dear Larry: 
Is there any way that I can use a tab in 

POKE 111 . 254: OJ R. l don ' t know enough 
about programming to figure it out for 
myself, and would appreciate any help I 
can get./ am planning on printing a direc­
tory list to my printer and putting the 
names in columns, making it much easier 
to find a program when I need one. 

Dear Leo: 

Leo J. Arsenault 
Silver Spring, Maryland 

I don't know of any way to do what you 
have described. However, I have written a 
short program to solve your problem. I will 
also take this opportunity to describe the 
workings of Disk BASIC. First, here is the 
listing: 

Listing 3: 

100 CLEAR 5000 
110 DIM S$(16 , 2) 
120 FOR S=l TO 16 
130 DSKI$ 0,17,S+2 ,S$(S ,1 l , S$(S, 
2) 

140 NEXT S 
150 FOR S=l TO 16 
160 FOR T=l TO 2 
170 S$=S$(S.Tl 
180 FOR R=l TO 128 STEP 32 
190 T$=Ml0$(S$,R,lll+STRJNG$(8,3 
2) 

200 IF ASC(T$)=0 THEN 250 
210 IF ASC{T$)=255 THEN 300 
220 PRINT 1.1-2 ,T$ ; 
230 C=C+l 
240 IF C=4 THEN C=O:PRINT #-2 
250 NEXT R 
260 NEXT T 
270 NEXT S 
300 END 

Let's start with the disk. A disk format­
ted using DSKINJ has 35 tracks (0 through 
34), which are actually concentric circles. 
Each of these circles is divided into gran­
ules and then into sectors. There are two 
granules per track, nine sectors per gran­
ule, 18 sectors in a track, while there are 
only 68 granules per disk. When you buy a 
disk it is blank, like a cassette tape, so in 
order for the computer to use the disk, it 
must be formatted. 

You might be wondering why there are 
only 68 granules on a disk. The computer 
has to know which granule a file is stored 
on so it reserves one track (Track 17) for 
this purpose. There is no way that Disk 
BASIC can store any form of program on this 
track. 

If you look at the program, there is a 



DSKI $ statement in Line 130. The first 
value specifies the drive number to read 
from (zero); the second number is the track 
(notice it is 17); the third is the sector. 
Notice that it starts at the third sector 
(s+2). The last are the contents of the 
specified sector split into blocks of 128 
bytes. 

Why, you might ask, do we only use 
sectors 3 through 18 to print out our file­
names? The explanation is simple. The 
first sector of Track 17 is left blank (for 
future use) and the second sector is used to 
tell which granule a given program is 
stored on. This sector is known as the File 
Allocation Table (FAT for short). Then 
there are the filenames. 

A filename entry takes up 32 bytes per 
sector, II of them for the actual fi lename, 
five for finding the file in the FAT, and the 
remaining 16 reserved for future use by 
Tandy. If you look close! y at Line 200, the 
IF statement checks if the first character of 
a file entry is an ASCII 0. When a fi le is 
killed, Disk BASIC changes the first charac­
ter of the filename to a CH R$ < o) character. 
The next line checks for an ASCII 255 
character that marks the end of the file­
name list. 

I hope this gives you an idea of how 
Disk BASIC as well as the directory print 
program works. Thank you for your ques­
tion. 

Dear Lany: 
I am having difficulties making anima­

tion with graphics. I can make a drawn 
picture walk or move only very slowly, and 
not without having to clear the screen over 
and over again. The graphic movement of 
a circle can' t be erased by the PRESET 
command. Please show me a short, well­
developed game or graphics picture . I 
hope /' m not asking too much. 

Dear Jonathan: 

Jonathan To/ski 
Torrigton, Connecticut 

Animation is the subject of quite a few 
letters. I think it deserves a close look. I 
will show you a very simple way of 
producing the proper results. Remember 
these ideas are not the only way to create 
animation. 

I have written a short program (Listing 
4), which demonstrates a standard form of 
animation. It simply picks up a block of 
the screen, places the picture in that spot, 
and puts the original block over the pic­
ture. There is a slight delay between the 
last two steps, which helps to alleviate the 
occurring flicker. 

In a game, this delay time could repre­
sent some type of test to see if an enemy 
has been hit or to read the joystick ports 
etc. The program is for the CoCo 3, but 
would easily work on the Coco 2 with a 
few changes (coordinates and GET / PUT buffer 
allocation). It simply draws a spaceship, a 
planet and randomly plots some stars in 
the background. The program then goes 
through the HGET /H PUT sequence described 
above. Notice that the HPUT command for 
the spaceship has the word NOT at the end 
instead of PSET. Try replacing NOT with 
PSET and notice the results. Then try AND 
and OR and remember the resu lts. The logic 
statements that are supported can cause 
some spectacular results. 

You can decide on the form of anima­
tion you would like to use. You might not 
want to pick up the portion of the screen 
before laying the other down. This second 
method would increase the speed of your 
animation. Remember, if you want to save 
the background, use the first method. 

Listing 4: 

10 HBU FF 1.71 
20 HBUFF 2. 71 
30 HSCREE N 2 

40 PALETTE O,O:PALETTE 1. 9 
50 HDRAW"BM 3 , 3C5F3R6F2E1 L8U4" 

60 HG ETC0 ,0 )-( 15 , 7) ,1:H LIN E(0 ,0) 

- (15,7) ,PRESET.BF 
70 FORR=1T0200:HSETCRN0 (32 0) , RND 
(191),4) :NE XT R 
80 HCIRCLE(160 ,96) , 30 , 1;HPAINT(1 

60,96) , 1 ,1 
90 FOR X=O TO 320 STEP 2 
100 HGETCX,100) -(X+1 5 .107) , 2 
110 HPUTCX , 100)-(X+15.107) , l,OR 

120 FOR T= 1 TO 20:NEXT T 
130 HPUT(X,100) -(X+15 , 107) , 2 , PSE 

T 
140 NEXT X 
150 GOTO 90 

Your technical questions are welcomed. 
Questions about specific BASIC programming 
problems can be addressed to BASICally 
Speaking, THE RAINBOW, P. 0. Box 385, 
Prospect, KY 40059. 

We reserve the right to publish only ques­
tions of general interest and to edit for brevity 
and clarity. Due to the large volume of mail we 
receive, we are unable to answer letters indi­
vidually. 

Questions can also be sent to Larry through 
the Delphi CoCo SIG. From the CoCo SIG> 
prompt, pick Rainbow magazine Services, 
then, at the RAINBOW> prompt, type ASK (for 
Ask the Experts) to arrive at the EXPERTS> 
prompt, where you can select the "BASICally 
Speaking" online form which has complete in­
structions. 

I 

SUMMER SPECIALS 
FROM SPORTSware 

WARGAME DESIGNER II 
Design your own icons for units and terrain 
features. Design your own maps. Assign each unit 
it 's own unique attributes. Play war games YOU 
designed! Keyboard or joystick control, game save 
and morer 

INVASION NORTH, ATTACK ON MOSCOW, 
R.O.T.C. AND FORT APACHE scenarios included. 
Ready to play! 4 disk sides of fun! 

NOW ONLY $24 

WGD II ICON DISK #1 
528 ready to use unit & terrain icons. 
A MUST HAVE WGD II accessory. 

Superb graphics! Just $14 

GRIDIRON STRATEGY 
Get ready for the BEST 1 & 2 player game of foot­
ball around. The most realistic football simulation 
for the COC03! Only $17 

WEEKLY WINNER 2.0 '- -., 
Just "playing" the lottery? Get serious and 's~rt 
WINN ING! We've seen WW2.0 hit 4 & 5 of 6 i(l 
Ohio. Play 3, 4 and 6 digit Iottes. Fast, easy to use 
ML program. Invest in your future NOW! $15 

:* NEW! CATALOG ON DISK 
Seeing is believing! Send just $3 for our NEW 
Catalog On Disk. Then deduct $3 from the cost of 
your next order! Many NEW products illustrated! 
Order Yours Today! 

CC3 FLAGS 
If you like Parker Bros. RISK, you'll love 
CC3FLAGS. A game of world conquest for 1 to 6 
players. Great graphics and definitely addictive! 

SUMMER SALE $19 

COC03 WHEEL 
Recently updated! 200 puzzles (and you can add 
MORE). Play your favori te game show at home! 1 
to 6 can play. NOW $19 

BLACK GRID 
An intriguing puzzle for the COC03. "You'll be pull­
ing your hair out with this one." JUST $19 

* NEW! PENINSULAR WAR 
You command the British Forces in Spain 1805. 
This historic simulation puts you in Wellington 's 
shoes against superior French forces during the 
Napoleonic War. ONLY $19 

* NEW! THE RUSSIAN CAMPAIGN 
Another REALISTIC campaign from the days of 
Napoleon. Can you defeat the Russian army and 
capture Moscow? JUST $19 

-#:. NEW! BIG SCREEN 
Add another 8K to COC03's HIRES Graphics 
Screens. Scroll up & down. 33 lines of text. All 
BASIC! Just add this subroutine to existing or new 
BASIC programs. A BASIC programmers utility! 

ONLY$12 

CC3 CRAM 
Save most COC03 graphic screens to disk in 6 or 
less granules, not 161 JUST $12 

VISA & MASTERCARD accepted. FREE 
SHIPPING • •GET GHOST HUNTERS FREE with 

ANY ORDER' • 
A $15 Value! Catalog orders excluded. 

SPORTSware 
1251 S. Reynolds Road, Suite 414 
Toledo, Ohio 43615 
(419) 389-1515 
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I Turn of the Screw 

Just about everyone and his brother in 
the computer business knows about RAM, 
Random Access Memory. But how much 
do you really know apout it? Most users 
know enough about it to get by and how 
much RAM is needed to do certain things. 
Some years ago, many programs required 
only 16K. Then there was the 32K mem­
ory craze, with everyone using the piggy­
back technique. Moving on to 64K was 
then the limit for the CoCo. When the 
bank-switching technique arrived, every­
one used it, breaking the 64K barrier. The 
CoCo 3 brought 128K, expandable to 512K. 
But as a hacker, you must know more than 
just how much memory your computer 
has. It is important to know the kinds of 
RAMs available and how these work. I 
will quickly review the basic concepts of 
RAM, then discuss the finer details of 
DRAM, or Dynamic RAM. 

Let's start by reviewing a static RAM. 
Figure 1 shows a 2K-by-8 static RAM chip 
in ;:1 24-pin package with Vee and GND. 
The Vee is 5 volts, all that is needed to 
power this chip. There are eight data lines 
labeled DO to D7, then 11 address lines, AO 
to AlO. To understand why there are 11 
address lines, remember binary numbers. 
Each line has two states, Hi and Lo; for 
every extra address line added, the amount 
of memory doubles. For 11 lines it is 2 
times 2 times 2, eleven times. That gives a 
total of 2K or 2048. There is also a sole 
Read/Write line and two Chip Enable (CE) 
lines. This accounts for 24 lines. 

That is how a static RAM chip works. 
When the CPU reads or writes to RAM, it 
puts out an address first. Any data written 
into a static RAM chip stays there until 
power is removed from it or it is changed 
by the CPU or other device. Each memory 
location is made up of a flip-flop circuit. 
When flipped, it stays flipped; when flopped, 
it stays flopped- thus the name static. It 
takes up two transistors and a support cir­
cuit for each cell, as well as a lot of room 
on the chip, adding to its cost. This is one 
of two major differences between static 
and dynamic memory. 

In general, dynamic memory has a much 
higher capacity than static memory, over 
100 times greater than the 2K static RAM 
chip. There is not enough room on a small 
IC chip for all those transistors so the IC 

Tony DiStefano is a well-known early 
specialist in computer hardware projects. 
He lives in Laval Ouest, Quebec. Tony's 
username on Delphi is DISTO. 
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Making refresh and page 
modes everyday conversation 

Dynamic 
Random 
Access 

Memory 
Explained 
By Tony DiStefano 

Rainbow Contributing Editor 

designers made a small change in the de­
sign to save both room and money. The 
standard flip-flop memory cell was changed 
to one transistor and capacitor, the capaci­
tor becoming the new memory cell. When 
the memory cell was given a Hi, the ca­
pacitor was charged; when requiring a Lo, 

Figure 1: 

it was discharged. When reading the data, 
a sense amplifier reads voltage across the 
capacitor, which, if above a certain volt­
age, is considered to have a Hi. If not, it has 
a Lo. This worked well to lower cost and 
real estate. 

However, one small problem is that 
when the capacitor memory cell is not 
accessed for a while, the capacitor dis­
charges due to leakage. When the sense 
amp reads the voltage, it is not high enough 
to convince the amp that it is Hi, so data is 
lost. The designers added extra circuitry to 

refresh (recharge) the capacitor occasion­
ally before voltage gets too low. The volt­
age across the capacitor is dynamically 
changing, dropping when it leaks and ris­
ing when it's recharged - thus the term 
dynamic refresh. 

This took care of price and space for 
higher-capacity memory chips, but there 
is also another problem. The small chip 
needs a small package, but with high­
memory capacities come many address 
lines. For instance, a 256K-by-1 memory 
chip requires 18Iines for addressing alone. 
Add the data and control lines and you 
have a big package. In order to cut down 
on address pins, the chip multiplexes these 
lines. The dictionary definition of multi­
plex is: "equipped to transmit two or more 
sets of signals in one or both directions 
simultaneously over the same wire or ra­
dio band." We are not dealing with radios, 
but the rest of the definition applies, cut­
ting the address lines almost in half. There 
now is a need for other control lines to 
allow the chip to recognize when it'sthe 
first set of address lines and when it's the 
second. The savings are great enough to 
warrant the extra circuitry both inside and 
outside the package. 

Those are the major differences be­
tween static and dynamic memory. For 
more details on how dynamic memory 
works, study the diagram in Figure 2, 
which shows the pin-out of the well-known 
41256 memory chip. It is the 256K-by-l 
memory chip commonly used in the CoCo 
512K, IBM PC, AT, PS/2, Atari ST, 
Comodore Amiga, Apple MAC, SE, MAC 
II and all the clones. It is also used in video 
processors, VCR electronic pauses, TV 
Screen on Screen, video freeze frames, 
laser printers, electronic typewriters, tele­
phone systems, musical electronic key­
boards and so on. No wonder there was a 
shortage! But this chip has just 16 pins and 
only one data bit. That is to say, it requires 
eight of these chips to make 256K-by-8 
memory. 

When we compare this chip with the 
2K-by-8 static RAM chip in Figure I, 
there are many similarities. Both share 
Vee and GND, address and data lines, as 
well as the R/W line. But instead of Chip 
Enables, there are RAS and CAS lines that 
serve many uses . They are used for re­
fresh, multiplexing address lines, and serve 
as Chip Enables. Information about these 
areas is necessary for a good understand­
ing of the dynamic memory chip. 

Since the address lines are multiplexed 
and are the first thing the memory chip 



needs to operate, let's look at these first, 
while following the block diagram in Fig­
ure 3. Fully decoding 256K requires 18 
address lines, AO to A 17. The 41256, with 
only nine address lines (AO to A8) uses the 
RAS (Row Address Strobe) line to strobe 

Figure 2: 

the addresses AO to A8 into the DRAM 
chip. It is the responsibility of the com­
puter's support circuitry to generate all the 
signals required by the DRAM chip. (Criti-

cal timings are not discussed here in order 
to keep things simple. Remember, though, 
timing is very important and must be re­
spected by the support circuitry if the 
DRAM chip is to work. For example, in 
the CoCo the GIME chip takes care of all 
timing requirements for the DRAM.) 

First the address signals must be stable 
on the address bus, then the falling edge of 
RAS locks the lower address into the row 
address buffer. After the RAS line has 
done its job, the CPU's AO to A8 must be 
taken off the chip and replaced with the 
CPU's A9 to Al7, which is accomplished 
by the CPU's support circuitry. When A9 
to Al7 appears on the DRAM's address 
bus, (AO to A8) the CAS (Column Address 
Strobe) does its job. On the falling edge of 
CAS, the upper address is locked into the 
column address buffer. These buffers (row 
and column) feed into the row and column 
decoders that access the sensing amps and 
then the memory cells themselves. 

When the RAS/CAS sequence occurs, 
the chip is selected and, depending on the 
Read/Write line, a read or write cycle is 

completed. If a read cycle was executed, 
the DOUT pin will have the data from that 
cell; if a write cycle was executed, the data 
present at DIN is transferred into the ac­
cessed memory cell. When all is finished, 
the cycle starts again, first with the RAS, 
then CAS; then data becomes valid. All 
this is known as one memory cycle. 

A typical DRAM chip can handle sev­
eral different modes: Read-Modify-Write, 
RAS Only Refresh, Hidden Refresh, Page 
Mode, and Nibble Mode. They are all 
slight variations of the same Read/Write 
cycle, which you will understand better as 
we continue. 

Reading and writing data is all the CPU 
does as far as memory goes, but the DRAM 
has one more requirement - refresh. I 
explained why the DRAM needs refresh 
and will now show you how it's done. 

Most DRAMs on the market today re­
quire RAS Only Refresh. If you look at 
Figure 3, you can see that the Row De­
coder has only eight lines, meaning that 
only 256 refresh cycles are required in 
order to keep all data refreshed in the 

Make Signs, Banners, and Greeting Cards! 
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The Coco Graphics Designer Plus $29.95 
Super easy-to­
use point and 
click graphical 
interface, lea­
lures windows, 
scroll bars, radio 
buttons, and joy­
stick or mouse 
control. 

· The CoCo Graphics Designer Plus (CGDP) is CoCo 2 and 

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. 

3 Compatible. It allows pictures, and text in up to 4 size's 
and 16 fonts, per page or banner. The cards & signs fea­
ture hi-resolution borders and complete on-screen pre­
views. The CGDP comes with 16 borders, 5 fonts, and 32 
pictures. It's 100% 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/LO, Gemini 10X, Star SG10, NX10, NX1000, Panasonic 
KXP1080, 1090, 1091, 1092, Prowriter, C. Itch 8510 & more .. Call for complete list. 

Requirements: 64K CoCo II or Ill, disk drive with RSDOS, mouse or joystick. 

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, fuc., 78-06 Jamaica Ave., Woodhaven, NY 11421 (718) 296-2385 
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If you're looking for 
some good reading, 
you've just found it. 
The free Consumer 
Information Catalog. 

The Catalog lists 
about 200 federal 
publications, many of 
them free. They can 
help you eat right, 
manage your 
money, stay healthy, 
plan your child's 
education, learn 
about federal benefits 
and more. 

So sharpen your 
pencil. Write for the 
free Consumer 
Information Catalog. 
And get reading 
worth writing for . 

Consumer Information Center 
Department RW 
Pueblo, Colorado 81009 

A public service of this publication 
and the Consumer Information Center of the 
U.S. General Services Administration . 
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Figure 3: 

DRAM chip, keeping the refresh circuitry 
to a minimum. An eight-bit counter along 
with its support circuitry is required. 

There are many ways of refreshing a 
DRAM chip, depending on design factors. 
As long as each of the 256 RAS locations 
are accessed once every 4ms, the refresh is 
satisfied. 

In software the CPU simply has to make 
256 reads or writes every 4ms. This is low­
cost but not very practical because it takes 
up a lot of CPU time. If the CPU has the 
time, great. The most common way is to 
let the video circuitry do the work since 
most video circuits are bit-mapped, or 
haveatleastone bit-mapped plain. If video 
is unavailable, an independent circuit usually 
does the trick. Again, there are a couple of 
ways to approach this . One is to put in a 
refresh cycle when the CPU doesn ' t need 
the memory. The only problem is that 
there needs to be at least 256 free spots 
every 4ms. Another way is to make the 
CPU wait every time you refresh. 

The Hidden Refresh method involves 
strobing in a refresh cycle in the middle of 
the CAS cycle. Since the CAS buffer is 
latched relatively early in the CAS cycle 
while the DRAM is fetching data, the 
cycle can be squeezed in. With CAS al­
ways low, the CAS address is taken off the 

address bus, and the Refresh data counter 
is presented to the DRAM's bus. The RAS 
strobe is then fired and the refresh cycle is 
completed. 

Page Mode is for faster l/0 more than 
anything else. The mode may be used 
when many column accesses are needed 
within the same RAS area. This is done by 
latching the RAS as usual but then doing 
many CASes without deselecting the RAS 
signal. This mode is used when speed is 
needed without an increase of power. 

The Nibble Mode operation allows faster 
successive data operation on four bits. The 
first of four bits are accessed as usual. 
Then by keeping RAS low, CAS can be 
accessed four times to get the four bits 
each in the next three pages at a rate faster 
than accessing them separately. 

Not all these modes are available on all 
DRAMs. You must refer to the data sheets 
of each particular chip in order to see if the 
feature you need is available. This article 
by no means includes all the data on DRAMs. 
I have left out timings, chip loads and 
many other small details. If you want to 
design a circuit involving DRAM, make 
sure you know a lot about the chip itself 
and the system you are designing it for 
before starting. More specific details can 
be found in the DRAM data manuals. ~ 
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A ((mini-CAD(Computer-Aided Design) " 
program becomes more user-friendly 

The Schematic Scoundrel, 
Revisited 

After keying in Peter Kerckhoff's 
program from "CoCocad : the 
Schematic Scoundrel" (October 

'85, Page 130), I found that one thing 
was needed to make this already great 
program more user-friendly - symbol 
rotation. 

In the original program, in order to 
rotate a symbol, it was necessary to 
build separate symbols by "clicking" the 
mouse until the right one appeared. 
With this modification it is no longer 
necessary to wade through repetitive 
symbols. Any symbol can be rotated. 

You won 't notice the difference until 
you click on the familiar diode icon. To 
rotate a symbol, move the cursor to 
ROT in the menu and click the mouse 
button. The displayed symbol will 
rotate 90 degrees clockwise each time 
the button is pressed. Once the symbol 

Ron Grant has been working with 
computers since 1985, and is a Chief 
Petty Officer in the United States Navy. 
He, his wife, Teresa, and their daughter, 
Patricia, currently reside in Groton, 
Connecticut. 

By Ron Grant 

is facing the proper direction, simply 
USE the symbol as before. Because the 
program is large and packed tightly, this 
modification presents a space problem. 

The end result comes close, using 158 
bytes more. Most of the space for the 
modification comes from the symbols 
that are modified or deleted. To make 

Lines 

100 
170 

440 
460 to 465 

470 
510 
870 to 874 
875 
1805, 1810 
and 1825 

Description 

Allows for text to be drawn normally after a symbol rotation. 
Allows the arrow cursor to be properly redrawn after symbol 
rotation. 
Adds the new function ROT. 
Allow for the selection of component functions and changes 
the number of available components. 
Changes the number of available compdnents. 
Ensures the component is placed properly on the screen. 
Perform the rotatate function. 
Changes the number of available components. 
Ensure the symbol is saved in its rotated form. 

All other lines are changes to components to function with the rotate 
capability. 

Table 1 
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the modification, type in the listing. The 
line numbers are arranged to replace the 
corresponding CoCocad lines, so be 
sure your copy of Co Cocad is numbered 
identically to the listing in the RAINBOW 

October '85 issue. Otherwise, you will 
have to match up the correct lines for 
replacement. In addition, you need to 
delete lines 1000, 1020, 1040, 1090 and 
I I 10. 

(Questions or comments about this 
modification may be directed to the 
author at 130 Michigan Dr., Groton, 
CT 06340. Please include an SASE if 
requesting a reply.) 0 

Editors Note: For your convenience, the entire 
modified CoCocad program is included on this 
month's RAINBOW ON TAPE and DISK in place of the 
modifications . . 

The Listing:CRDMOD 

1,0,0 FOR C=1 TO LEN(T$) :DRAW"A,0;B 
M=TX;,=TY;":A$=MID$(T$,C,1) :GOSU 
B 8,0:TX=TX+5:NEXT C:RETURN 
17,0 DRA:H"A,0":PLAYB$:F=F-1:LINE(F 
*19+l,l)-(F*l9+2,0,2,0) ,PSET,B:N=3 
:GOSUB5,0:GOT015,0 
44,0 R=l:T$= 11 COMPONENTS":GOSUB85,0 
:T$= 11 NEXT USE":TX=55:TY=115:GO 
SUB1,0,0:T$="PREV ROT":TX=55:TY= 
1,07:GOSUB1,0,0:N=3:GOSUB5,0:N=1:DRA 
W"BM8,0,8,0":GOSUB87,0 
46,0 IF X>8,0 AND Y>1,09 THEN GOT04 
61 ELSE GOT0463 
461 IF INT(R/2)=R/2 THEN XW=YY:Y 
W=XX:GOT0462 ELSE XW=XX:YW=YY 
462 HX=8,0-(XW/2) :VX=8,0-(YW/2) :GE 
T(HX,VX)-(HX+XW,VX+YW),CM,G:PUT( 
5,0,5,0)-(11,0,12,0) ,MO,PSET:GOT048,0 
463 IF X>8,0 AND Y<1,09 THEN DRAW" 
BM8,0,8,0C5 11 :GOSUB87,0:R=R+1 ELSE G 
OT0465 
464 IF R>4 THEN R=1: DRAW"BM8,0,8 
,0C,0 11 :GOSUB87,0:GOT045,0 ELSE DRAW" 
BM8,0,8,0C,0 11 :GOSUB87,0:GOT045,0 
465 IF X<8,0 THEN DRAW"BM8,0,8,0C5 11 

:GOSUB87,0:R=1:DRAW 11 A,0;BM8,0,8,0C,0 11 

:IF Y<1,09 THEN 47,0 ELSE N=N+1:IF 
N<2,0 THEN GOSUB87,0:GOT045,0 ELSE 
N=1:GOSUB87,0:GOT045,0 

47,0 N=N-1:IF ~>,0 THEN GOSUB87,0:G 
OT045,0 ELSE N=19:GOSUB87,0:GOT045 
,0 
51,0 PLAYB$:POKEAD(PG) ,N:POKEAD(P 
G)+1, (LX+(XW/2)) :POKEAD(PG)+2,(L 
Y+(YW/2)) :POKEAD(PG)+3,R:AD(PG)= 
AD(PG)+4:POKEAD(PG) ,,0:GOSUB11,0:G 
OT048,0 
87,0 ON R GOTO 871,872 1 873,874 
871 DRAW"A,0 11 :GOT0875 
872 DRAW 11 Al":GOT0875 
873 DRAW"A2":GOT0875 
874 DRAW 11 A3":GOT0875 
875 ON N GOTO 88,0,89,0,9,0,0,91,0,92 
,0,93,0,94,0,95,0,96,0,97~,98,0,99,0,1,0 
1,0,1,03,0,1,05,0,1,06,0,1,07,0,1,08,0,11,0,0 
88,0 DRAW"BG1,0BU2U16R13FRF4DFD2GD 
G4LGL13":XX=2,0:YY=16:RETURN:'AND 
89,0 DRA~~"BG12BU4Ul6R12FRF4DFDE2R 
F2G2LH2DGDG4LGL12":XX=24:YY=16:R 
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ETURN: I NAND 
9,0,0 DRAW"BG1,0BU2E2UEU2EU2HU2HUH2 
R9FRFRF2RF4G4LG2LGLGL9":XX=2,0:YY 
=16: RETURN: 1 OR 
91,0 DRAW 11 BG12BU4E2UEU2EU2HU2HUH2 
R9FRFRF2RF4E2F2G2H2G4LG2LGLGL9": 
XX=2 4: YY=16: RETURN: 1 NOR 
92,0 DRAW"BG8U16FRFRFRFRFR2FRFRFG 
LGLGL2GLGLGLGLG":XX=l6:YY=l6:RET 
URN: 1 BUFFER 
93,0 DRAW"BG1,0BU2U16FRFRFRFRFR2FR 
FRFE2F2G2H2GLGLGL2GLGLGLGLG":XX= 
2,0:YY=16:RETURN: 1 INVTR 
94,0 DRAW"BG1,0BU2E2UEU2EU2HU2HUH2 
BR3R6FRFRF2RF4G4LG2LGLGL6E2UEU2E 
U2HU2HUH2 II: XX=2,0: YY=16: RETURN: I X 
OR 
95,0 DRAW"BG12BU4E2UEU2EU2HU2HUH2 
BR3R6FRFRF2RF4E2F2G2H2G4LG2LGLGL 
6E2UEU2EU2HU2HUH2":XX=24:YY=16:R 
ETURN: I XNOR 
96,0 DRAW"BG1,0U2,0FRFRFRFRFR2FRFRF 
RFRFGLGLGLGLGL2GLGLGLGLGU6BR3R2L 
DU2BU7LR2 II: XX=2,0: YY=2,0: RETURN: I 0 
PAMP 
97,0 DRAW"BG8BU8BR2R6NU5ND5E6U2D2 
G6F5L2E2D2FD2 11 :XX=l2:YY=16:RETUR 
N: 1 NPN 
98,0 DRAW"BG8BU8BR2R6NU5ND5E6U2D2 
G2U2F2L2G4F6D2":XX=12:YY=16:RETU 
RN: 1 PNP 
99,0 DRAW"BG16BU16R4E2F4E4F4E4F4E 
2R4 II: XX=3 2: YY=8: RETURN: I REST 
1,01,0 DRAW 11 BG6BU6R4NU4ND4BR4NU4ND 
4R4 11 : XX=12: YY=8: RETURN: 1 CAP 
1,03,0 DRAW 11 BG4BU4U2R2F2NR4G2L2U2" 
:~X=8:YY=8:RETURN: 1 I/O 
1,05,0 DRAW"BG2BU2UER2FD2GL2HU 11 :XX 
=8 : YY=8 :RETURN: 1 NOT DOT 
1,06,0 DRAW"BG2BU2NR4BUNR4BER2BFBD 
2NL4BGL2 II: XX=8: YY=8: RETURN: I CON 
DOT 
1,07,0 DRAW 11 BG4BU8BR4D5L3F3E3L3 11 :X 
X=8 : YY=8 :RETURN: 1 GND 
1,08,0 DRAW"BG8BU8R6ND4U4F4NG4NU4N 
D4R6 11 : XX=16: YY=8: RETURN: 1 DIODE 
11,0,0 DRAW."BG16BUI4R4E2F4E4UNH2NE 
2U5D6F4E4F4E2R4 11 :XX=32:YY=12:RET 
URN:' POT 
18,05 IF D>5,0 THEN 1825 
181,0 X=PEEK(AD(PG)+l) :Y=PEEK(AD( 
PG)+2) :R=PEEK(AD(PG)+3) :AD(PG)=A 
D(PG)+4 
1825 X=PEEK(AD(PG)+l) :Y=PEEK(AD( 
PG)+2) :AD(PG)=AD(PG)+3 ~ 



THE RAINBOW is a teaching environment and we realize 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 beginner feature articles and programs 
published in every issue, "Novices Niche" contains shorter 
BASIC program listings that entertain as well as help the new 
user gain expertise in all aspects of the Color Computer: 
graphics, music, games, utilities, education, programming; etc. 

Bowling 
by Thomas Wong 

Is your best buddy bugging you to go bowling? Load Bowling 
into your CoCo 3 and take on four friends or family members for 
a bowling match. 

After choosing the number of players, a scoreboard and an alley 
are displayed with a ball scrolling on the left side. To roll the ball, 
press a key. A "pin" beside the player number on the scoreboard 
shows which player is up. Final scores are posted on the bottom 
after each round. If you roll the ball down the center, you receive 
an X to show a strike. 

Bowling uses the CoCo 3's advanced graphics 'capabilities. 
You can modify the program to suit your needs; experimenting is 
the key to learning about the CoCo's features . A perfect score is 
1000 points. Good luck! 

The Listing: BOWL! NG 

0 ' COPYRIGHT 1989 FALSOFT , INC 
5 POKE65497 ,0:DIMA(9) ,8(9) ,C (9), 
D (10) , E (10) , F ( 4) , G ( 4) : H BUFF 1. 50: 
HBUFF2,50:HSCREEN2:HDRAW"C4BM40, 
12U3E1F103R1F2G2L4H2E2R1":HCIRCL 
E(20,12),4,4:HPAINT(20,12),4,4:H 
PAINT(40,14),2,4:HGET(16,8)-(24, 
16) , 1 : H GET ( 3 7 , 8) - ( 4 5 , 16) , 2 
10 FORH=1T09:READA(H),B(H),C(H): 
NEXT: FORI=1T010: READD( I), E( I): NE 
XT:FORJ=lT04:REAOF(J),G(J):V(J)= 
7:W(J)=J+1:N(J)=0:NEXT 
15 WIDTH32:PRINT@12,"BOWLING":IN 

PUT" # OF PLAYERS? (1-4)";K 
:IF~<10RK>4THEN15 
20 HSCREEN2:HCOLOR4,0:HLINE(l5,6 
5)-(305,151),PSET,B:HLINE(20,70) 
-(300,146),PSET,B:0=1:FORP=7T034 
STEP3:HPRINT(P,l),0:0=0+1:NEXT:O 
=1:FOR0=2T01+K:HPRINT(5,Q),0:0=0 
+1:NEXT:LL=0:GOT060 
25 FORX=1T010:T=24:U=16:FORY=1TO 
K:Z=0:AA=l:HPUT(T,U)-(T+8,U+8),2 
30 IFZ=2THEN55ELSEZ=Z+1 
35 FORFF=lT010:HPUT(O(FF),E(FF)) 
-( 0(FF)+8,E(FF)+8),2:NEXTFF 
40 GOSUB75:IFCC$=""THEN40ELSESOU 
ND20,1 
45 FORKK=24T0291STEP8:HPUT(KK , A( 
BB))-(KK+8,A(BB)+8),1:HLINE(KK,A 
(BB))-(KK+8,A(BB)+8),PRESET,BF:N 
EXTKK:IFZ=1ANDB(BB)<>9THENHPRINT 
(V(Y),W(Y)),B(BB):V(Y)=V(Y)+l:N( 
Y)=N(Y)+10*B(BB):GOT030ELSEIFZ=2 
THEN H PRINT ( V ( Y) , W ( Y) ) , C ( B B) : V ( Y ) 
=V(Y)+2:N(Y)=N(Y)+C(BB) 
50 IFZ=2THENGOT055ELSEHPRINT(V(Y 
)+1, W(Y)), "X": PLAY"V3104Tl00ABCD 
EFG":V(Y)=V(Y)+3:N(Y)=N(Y)+100 
55 HLINE(T,U)-(T+9,U+8),PRESET,B 
F:U=U+8:NEXTY 
60 FORGG=1TOK:HLINE(8*F(GG),8*G( 
GG))-(8*(F(GG)+32),8*G(GG)+8),PR 
ESET,BF:HPRINT(F(GG)-3,G(GG)) , GG 
:HPRINT(F(GG),G(GG)),N(GG):NEXTG 
G:IFLL=0THENLL=l:GOT025 
65 NEXTX 
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70 HPRINT (ll,17),"P LAY AGAIN? ( 
Y/N)":PP$= IN KEY$: IFPP$="Y"THENRE 
STORE :GOT010ELSEIFP P$="N"THENPOK 
E65496,0:C LS:ENDELSE70 
75 IF AA=1THENHH=1:II =9 :JJ=1:AA=2 
:GOSUB80:RETURNELSEHH=9:II=1:JJ= 
-1:AA=1 : GOSUB80 : RE TU RN 
80 FOR BB=HH TOil STEP JJ :CC$=I N 
KEY$: I FCC$0""THENRETURN 

Story Writer 
by John Friedrich 

~ 
~ 

Have you ever played the party game where each person writes 
part of a paragraph, folds the paper over most of the words, and lets 
the next person try to finish the story? Even if you haven ' t, this 
computer adaptation will be loads of fun at your next get -together. 
Two to one-hundred people can play, and the finished story can be 
sent to the printer. The instructions are simple: Each player takes 
a tum at the computer while the others are out of the room. When 
one person is fini shed typing, he or she presses ENTER, and the next 
person continues. To print a finished story press ENTER before 
typing, or wait for the one-hundred paragraph limit to come up. 
The story can be listed to the screen or printer. 

The Listing: STORYWRT 

0 ' COPYR IGHT 1989 ~AL SO FT,INC 
5 '** CLEAR MAXIMUM STRING SPACE 
10 CLEAR 1000 
20 PMODE 0,1 :PCLEAR 1 
30 CLEAR MEM 
35 '** 16K OR 64K? N=TOTAL LINE S 
40 IF PEEK (11 6)=127 THEN N=100 E 
LSE N=40 
43 '** REDUC E N IF DI SK IS USED 
46 IF PEEK(188)=14 THEN N=N -8 
50 DIM A$(N+1) 
55 '** SET UP TITLE SC REEN 
60 CLS 
70 PRIN T" STORY TIME PROGRAM 
":PRI NT:P RIN T" CREAT ED BY: JOHN F 
RIEDRICH":PRINT:PRINT 
80 INPUT"PRESS ENTER TO BEGIN";A 
$ 
85 '** INCREASE LINE COUNT 
90 X=X+1 
95 '** DISPLAY END OF LAS T LINE 

AN D INPUT NEW LINE 
100 CLS 
11 0 PRINT RIGHT$(A$(X-1),32) 
120 PRINT@384," TYPE IN A PARAGRA 
PH ... " 
130 IF X=N THEN PRINT@448,"LAST 
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85 HPUT (24,A(B8))-(32,A(88)+8), 1 
: HLIN E(24,A(88))-(32,A( 88)+8) ,PR 
ESET,BF:NEXTBB:RETURN 
90 DATA7 2,0,0,80,1, 2,88,3,4 ,9 6,5 
,6,104,9,8,112,6,7 ,120,4 ,5,1 28 , 2 
, 1,1 36,0 ,0, 288,80,272,88,256,96, 
288,96 , 240, 104,272,104,256,112,2 
88, 11 2,272,120,288 ,128,6 , 20,6,22 
,27 ,20,27 ,22 

LINE! FINI SH UP!" 
140 PRINT@32:LINE INPUT A$( X) 
14 5 '** IF NO LIN E TYPED OR ALL 

LINES USE D, PR INT THEM 
150 IF A$(X)='"' THEN N= X- 1 
160 IF X> N-1 THEN 200 
165 '** WAIT FOR NEXT PERSON 
170 CLS0 :PRINT@200 , "NE XT PERSON, 

PLEASE"; 
180 EXEC 44539 
190 GOTO 90 
195 '** LA ST LINE = 'THE END' 
200 A$(N+1)="THE END" 
205 '** SCRE EN OR PRINTER? 
210 C LS 
220 PRINT"READY TO PRINT STORY" 
230 PRINT:INPUT" SCRE EN: 0, OR PR 
INTER: -2 " ;A 
240 IF A<>0 AND A<>-2 THEN 230 
245 ' ** PRINT ALL LINE S 
250 CLS 
260 FOR X=1 TO N+1 
270 PRINT#A,A$(Xl 
275 '** PAU SE FOR READING 
280 IF A=0 THEN EXEC 44539 
290 NE XT X 
295 '** CHECK FOR REPRINTING 
300 CLS 
310 INPUT"PRINT STORY AGAIN (Y/N 
)";A$ 
320 IF A$="Y" THEN 210 
325 '** RETURN MEMO RY TO NORMAL 
330 CLEAR 1000 :PCLE AR 4:END 



Tax and Tip 
by Ellen Aftamonow 

~ 
~ 

Have you ever gone out to lunch with several people and 
received only one bill? Here's a handy program that prints out a 
table you can easily carry with you. You will be able to tell at a 
quick glance exactly what everyone owes, including tax and tip. 

Be sure to turn on your printer first. The program will ask your 
state tax. The tip is calculated at 15 percent. The table is from $4 
to $10, however, these values can be changed in Line 70. Bon 
a petite. 

The Listing: TAX TI P 

0 ' COPYRIG HT 1989 FALSO FT ,INC 
1 ' ELLEN AFTAMONOW 
2 '46 HOWE ST. 
3 'M ILFORD, CT 06460 
10 CLS8:PRINT@74, "TAX AND TIP " ;: 
PRINT@206,"BY"; : PRINT@296,"ELLEN 

AFTAMONOW"; :FORZ=1T01000:NEXT 
20 CLS:PRINT@66,"THIS PROGRAM WI 
LL PRINT OUT T~E TOT AL AMOUN 

Programs for Home or Classroom 
Educational Programs for Students Grade K-12 

and Adult Self Studies 

More than 500 programs on cassette for any Color 
Computer! At every level from kindergart~n through 
adu lt. All have full-time narration! 

Send for our FREE catalog of over 1,000 Dorsett 
educational programs for Atari, TRS 80, Apple, IBM 
PC Jr., Commodore, Tandy ~000, etc. 

16 Programs in each of the following 
Children's Tales- Reading- Arithmetic 

Fractions- Algebra - Geometry 
Accounting- Psychology- MUCH MORE! 

New courses in Spanish and geography. 

CASSETTES: $59.50 for an album containing a 16-
program course (8 cassettes with 2 programs each); $9.95 
for a 2:program cassette. 

DISKS: $14.95 for a one-program disk; $28.95. for two 
disks; $48.95 for four disks. All disks come in~ vinyl album. 

For more information, or to order call : 
~ TOLL FREE 1-800-654-3871 ~ 
[s:z:2j IN OKLAHOMA CALL (405) 288-2301 ~ 

[~) 29o~!s~m!! 
!Jox 1226, Norman, OK 73070 

Dealer Inquiries Welcome 

T YOU OWE FOR A MEAL , INCLUDIN 
G TAX AND TIP." 
30 PRINT@196,"TURN YOUR PRINTER 
ON" 
40 PRINT@289,"WHAT IS YOUR STATE 

TAX TO TWO DECIMAL PLACES?" 
: PRINT" (EXAMPLE: 4 112 IS 4.50) 
" : INPUTTX:TX=TX*.01 
50 PRI NT@458 , "PR INTING" 
60 PRINT# -2,TAB(10)"MEAL"; :PRINT 
#-2 . TAB ( 2 0 ) "TAX" : : P R I NT If- 2 , TAB ( 3 
0)"TIP":: PRINTI/-2, TAB (40)" TOT AL" 
70 FORX=4T010STEP . 25:PRINT#-2.TA 
B ( 10 ) : P R I NT If- ?- • US I N G" $ ltlf . ltlf" ; X : : 
PRINT#- 2. TAB ( 20): PRINT# -2. USING" 
$If . #If" : X* T X ; : P R I NT#- 2 . TAB ( 3 0 ) : P R 
I NT# -2 , US I N G" $ # .lflf" ; . 1 5 *X ; : P R I NT 
#-2.TAB(40):PRINT#-2,USING"$## .# 
#";X+X*TX+ . 15*X :Y=Y+1 
80 IFY / 4=INT(Y/4) THENPRINT# -2 ," 

":NEXTE LSENEX T 
90 CLS:PR INT@65,"ANOTHER CALCULA 
TION (Y/N)";:INPUTA$ 
100 IFA$="Y" THEN20ELSECLS:END 

MLBASIC 2.0 - BASIC Compiler 
If you want your B~IC programs to run up to 50 times faster, or want more 

programming features without learning another language, MLBASIC is for you. 
MLBASIC is the most compatible BASIC compiler available for the Color Com­

puter. WHY? Because MLBASIC fully supports: 
- Low- and high-resolution graphics 

-All types ofl/0 (disk, screen, printer, RS232 ) 
- All available commands offered with BASIC 
- Floating point functions and expressions 

- Integer, floating point and string type variables and arrays 
-Use of all available 512K RAM in the COCO 3 

- 80,40 or 32 column text displays 
MLBASIC not only contains everything that you would expect a BASIC pro­

gramming language should contain, MLBASIC has features that offer flexibility 
of other languages like C, PascaJ, FORTRAN and even assembly language. These 
features will aJiow programmers to directly access the CPU registers on the 
COCO, produce modular program code with SUBROUTINES, manipulate memory 
in blocks, and even call ROM routines in other areas of memory. 

MLBASIC revision 2.0 has incorporated all enhancements that were 
suggested by MLBASIC l.O users and more. Revision 2.0 did away with all the in­
compatibility problems that existed with revision l.O. 

MLBASIC allows for the first time user to quickly compile a program using 
default compiler settings. The advanced user has the capability of controlling 
over a dozen settings which control where the program is compiled, which 
medium to compile to (memory or disk), string space, compiler listings and 
more. 

With all this going for MLBASIC, your might expect the cost to be a little out 
of your budget. After looking at prices of other BASIC compilers for the COCO 3 
you might be correct. But look again at this ad; for only $59.95, you can have a 
programming language that will spark your interest once again in the COCO. 

Before you buy another BASIC compiler for the COCO, flnd out if it supports 
everything MLBASIC supports. Then look at the price tag. We feel that it won't be 
long before you place an order for MLBASIC. 

"MLBASIG is a nne program for any serious programmer," 
said David Gerald in the December 1987RAJNBOW. 

<<<< ONLY$5995>>>> 
COCO 3 WITH DISK REQUIRED -Add $4.00 Postage. 

Check, Money Order or COD accepted 
Foreign 9rders u se U.S. MONEY ORDERS only. 

WASATCHWARE 
7350 Nutree Drive 

Sa lt Lak e C ity, Utah 84121 
Phon e (801) 943-1546 
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Up-Down LIST 
by Grahame Pollock 

f16Kl 
~ 

I've often wondered why the listing of a program only scrolls 
one way. On many occasions, I've had to press BREAK and type 
LI ST500 (or something) to find the line again. 

Once you run Updnlist, you won't have any more LISTing 
problems. You can list forward or backward using the up and down 
arrow keys. Holding down the arrow keys will let you move 
quickly in either direction through your program listing. If you 
take your finger off the keys, the listing will freeze. 

The Listing: UP D N Ll S T 

0 ' COPYRIGHT 1989 FALSOFT,INC 
10 ' ***UP DOWN LIST*** 
20 '***FOR THE COCO*** 
40 '***BY GRAHAME POLLO CK*** 
50 '***24 KENT ST, MINTO*** 
60 CLS: PRINT"UP DOWN LIST BY G. P 
OLLOCK USE UP AND DOWN ARR 
OW KEYS TO CONTROL LIST SCR 
OLLING" 
70 P=256*PEEK(&H25)+PEEK(&H26):P 
=P-& H99:CLEAR200,P 
80 P=256*PEEK(&H25)+PEEK(&H26):P 

On The Run 
by Patrick Benny 

~ 
~ 

Learn how to create smooth animation sequences via Lion. This 
program draws a lion running across a field during a full moon. 

The Listing: LION 

0 ' COPYRIGHT 1989 FALSOFT,INC 
10 'COPYRIGHT (C) 1989 

BY PATRICK BENNY 
20 'MY ADDR ESS : PATRICK BENNY 

69 2nd CHALOUPE 
R.R.2 
JOLIETTE. P.O. 
CANADA, J6E 7Y8 

30 CLS:PRINT@230,"0NE MOMENT PLE 
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=P-&H99:FORX= 0 TO &H99:READ A$: 
A=VAL("&H"+A$):POKE P+X,A:NEXT 
90 POKEP+2,PEEKC&Hl82):POKEP+3,P 
EEK(&Hl83):POKEP+4,PEEK(&Hl84):P 
OKE&HlA6, &H7E: POKE&HlA7, VAL( "&H" 
+LE FT$(HEX$(P+5),LEN(HE X$(P+5 ))-
2) ) : PO KE&H lAS, VAL(" &H "+RIGHT$ (HE 
X$ ( P+ 5 ) , 2 ) ) 
100 POKE&Hl82,&H7E:POKE&Hl83,VA L 
( " & H "+LEFT$ (HE X$ ( P) , LEN (HE X$ ( P) ) 
-2) ) : PO K E&H 184, VAL(" &H "+RIGHT$ ( H 
EX$(P),2)) 
210 DATA F,FD,12.12.12,34,12,86, 
1,91,FD,27,4,97 ,FD.20,F,9E,88,8C 
.4.10,2F,8,8C.5.E0.2E.8,35,12,39 
,35, 12,9F,FE. 39,86,FF,B7, 1 
220 DATA 55,B7, 1, 56,B6,1 ,55,81.F 
7,27 ,15,B6,1,56,8l,F7 ,2 7,1F.BD.A 
1,C1,81, 3,26. EB,86 ,0,97,FD.7E.A0 
,F3,9E.FE,86,5,34,2,35,2,4A 
230 DATA 81,0.27,10,34,2.20,4,35 
,12.20,2A,30,1E,9C,19,2E,E.9E,19 
,9C,19,2E,4,9E , 19,30,1F, 30. 1. 20. 
16,30,1F,A6,84,81,0,27 ,2 ,20 
240 DATA F6,30,1F,30,1F,A6,84,81 
.0.27 ,C9,20,F6,9F,66,BD,A9,28,9C 
,19,2E,6,F,FD,86,80,9F,89,7E,B7. 
84 

ASE . .. " 
40 PMODE4.1 
50 PCLS 
60 DRAW"C 3BM8, 12R1H1LlU1RlU1R1D1 
R1D1F1BU3BL1R4D3R1BU2U3F2D3R2H1B 
U2E1U4R1F2D1H1D 2H 1U1BU1BL6L4G1L3 
DlGlBR4R5UlL5ElR4C2BM3,10 UlRlBMl 
9,3L2G2DlF2R1U4GlD2HlU2" 
70 DIM Ll(25,1 3):GETC0 .0)-(24,1 2 
) , Ll. G ' 
80 PCLS 
90 DRAW"C 3BM7,6R4E lR 2D2RlD1R 1D4R 
1BL2BU2L1D 2L3H3 U2R4UlRlD1F2L1HlL 
4D1R4D2L2U1L1BR9BU5D3ElU2ElF2D1G 
lU 2LlDlC 2B U3B L1LlU1LlD 6H lU2G1U1L 
1E1L1E2D1BL11BD2L1D1L1" 
100 DIM L2(25; 13 ):GET(0,0)-(24 ,1 
2). L2, G 
110 PCLS 



120 DRAW"C3BM6,5R6Elb1FlL6DlR601 
L6G2R102R2HlU 2R 1BR6BU1R102GlR2U1 
R201RlU2L3U1R1U1EiU2ElF201G1U2L1 
D2C2BU5BL101HlD4G1U3L2DlR1D2L1Ul 
HlU2R2HlR2BL1 2B D3L1Dl" 
130 DIM L3(2 5,13):GET(0,0)-(24,1 
2) • L3 , G 
140 PCLS 
150 DRAW"C3BM6,401R801L701R8D1L9 
G1R4G1L4D1R1BR11BU3D1R301F1U1~1U 
1R1U1L2H1L2E1R1U2E1D2F1U2F1D1E1U 
1L1U1H1 C2 BL1U1L1D2L102G1U4G10 3H1 
U2E2R1BL13BD2G1L1D1" 
160 DIM L4(90):GET(0,0)-(24 , 12), 
L4 ,G 
170 PCLS 
180 DRAW"C3BM6,4R2G1R7D1L6D1R6D1 
L6G 1D1F1R1H1U1R1BR4R6D1L2F1D1R2H 
1E1R1D1R1BH3L1E1U1R1U2R1F2L2D1R1 
C2BL2BU4L3G2D2F1U3R1D3E1U3R101BL 
14L101" 
190 DIM L5(25,13):GET(0,0)-(24,1 
2), L5, G 
200 PCLS 
210 DRAW"C3BM6, 5R8Fl L6D1 R6 F2 L2U 1 
L6F1G1D1F1R1H1U1E1BR7F1L2D2R1E1F 
1R1H1U1H1U1R1U3F1D1F1E1L1E1L1U1H 
1C2BH1L2G1R3G1L4F1R3D1L3F1R1BL11 
BU2L1D1Ll" 
220 DIM L6(25,13):GET(0,0) -(24, 1 
2), L6,G 

A DIAMOND IN THE ROUGH 
~ Face the challenge. experience the peril. 
((C .... it and live the excitement In this 
~;"' two disk. PM ODE 4 Graphics 

Adventure. BASIC with M/L subroutines 
(CoCo 1. 2. 3) $19.95 

BURIED BUXX ~~ 
~~ 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 1. 2 or 3 and Joystick) S 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 

·••••••••••••••••••••••••••••••••••••••••••••• ~=n>d?I2f~tWfD~~~UJ~~~=~~a~~tJ •••••·•••••••••••••• :•.•-••····-· -
JR & JR SOFTSTUFF 

P.O. BOX 118 • Lompoc, CA • 93438 • (805) 735-3889 

~ Orders Accepted 24_ Hours a Day. ~~ 
~/ All Programs on Drskette Only. C:::::.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. 

230 DIM BL( 25 ,13):PCLS 
240 GET(0,0)-(24,12),BL 
250 FOR T=1 TO 50:PSETCRND(255), 
RND(70),1):NEXT T 
260 CIRCLE(92,40),10,3:PAINT(92, 
40) '3 '3 
270 FOR A=0T0255:PSET(A,90,3):NE 
XTA 
280 PAINT(0,91),3,3 
290 PMODE4,1:SCREEN1,1 
300 F=0:FOR X=1 TO 231 
310 F=F+1 
320 IF F=7 THEN F=1 
330 ON F GOSUB 370,380,390,400,4 
10,420 
340 NEXT X:PUT(231,77)-(255,89), 
BL,PSET 
350 IF INKEY$ 0"" THEN END 
360 GOTO 300 
370 PUT(X,77) -(X+24,89),L1,PSET : 
RETURN 
380 PUT(X,77) -(X+24,89),L2,PSET : 
RETURN 
390 PUT(X,77)-(X+24,89),L3,PSET: 
RETURN 
400 PUT(X,77)-(X+24,89) ,L4,PSET: 
RETURN 
410 PUT(X,77)-(X+24,89),L5,P SET: ­
RETURN 
420 PUT(X ,77)-(X+24,89),L6,PSET: 
RETURN . 

• The Pak • Back ts agatn 
and it's better than ever. 
INTROI)UCING.~ 

TE k 
'll'Ilil<e UU'Uilil';J' <r.: < rvli:I:JJP -11\lillull<~: ll:l\\i2~2 fiJ;u<r.: ll!. 

Telecommunicating has become painless with our latest 
version of an old favorite. 
INCLUDING: still only .. 

• GOLD ·.Connectors. $49.95 • The latest in microchip technology. 
• Includes a 3 foot DB-25 cable. 
• Does NOT require a multi pack interface. 
• StiH compatible with your favot·itc software. 

~~~?c?m~~~~n~t?s~~l~~tl:;r ~! ~?;23?J 
Cables for your Coco needs CoCo Software Dn25 M-M . ... $9.95 Autotcnn ........... $39.95 4 pin - DB25 . $9.95 The Wiz ........... .. $49.95 (Specify Modem ot· pl'intcr) 

X-tcrm ................ $49.95 Magnavox RGB .. $14.95 
Warp Onc ..... .... . $29.95 call for special cable needs . 
OS-9 L II BBS ... -$29.95 

New frotn GIMMESOPT!. ............... V-tcrm ..... ....... .... $39.95 
CoCo III DOS en 1ancc mcnt! - UPDOS - .. .... ~24.95 
The lates t from ®IDJiEHtcrpriscs lVII' III LiiJrat-y .. _ Sl79.951 
VIP WRITER ...... S7' .95 LVip CALC III ..... .. s <>9.951 
IVip DATABASE III .. $69.951 COMING SOON ... <eugsull'UIBIL> 

Orion rJecfrno{ogies All orders add 3.00 shpg/hdlg. 

P.O. '13o?C 63196 
C.O.D. additional 3.00 

No delay for personal checks 
'Wicfiita, X§. 67203 (316) 946-0440 
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Doggone 
by Lyn Arko 

~ 
~ 

Long DATA statements with lots of numbers can be intimidating, 
but they're easier to type if you understand the context. The DATA 
statements in Doggone are actually 36 groups of five variables, 
each group consisting of a screen location, a word, another screen 
location, a graphics character and a PLAY command. For example, 
Line 4 tells the computer to read thefirst item in Line 1 as a number, 
the second item as a string, the third and fourth as a number, and 
the fifth as a string. Line 4 continues to say, PRINT @ 0 (A l, 
"wh ere "(A$), PRINT@ 265(8), CHR$ (252)(Cl, PLAY T5L2G(B$), 
and continues to the next five variables. 

Lower-case letters were selected to present green letters on a 
black screen, Line 4's c LS ( 0 l. The graphics character 252 is 
CHR$(140+112) with 140 being the character and 11 2 being the 
color orange. 

Line 5 sets four positions for the tail and Line 6 wags the tail, 
repeating Line 6 until there's a break in the program. Line 7 is just 
a pause between wags. 

Now that I've piqued your curiosity, type in the listing and run 
the program. 

The Listing: DOGGONE 

0 ' COPYRIGHT 1989 FALSOFT,IN C 
1 DATA 0,where,265,252,T5L2G,6.o 
h,299,252,L4E,9,where,396,255,C, 
32,has.397 ,243,0-B,36,my,401,255 
,O+C,39, l it,402,243,D,42,tle,340 

The first magazine devoted ex~lusively to OS-9!!! 

Every other month, you will receive a disk jam-packed 
with programs and articles all forOS-9. 

In each issue: ~ 
./ I 0 helpful and useful programs to help build your OS-9l!brary. ·~•/''o;, 

rllnstructtons, examples, and samples of Basfc09 procedures and subroutines to 
help w1th your own programs and your understanding of Bastc09. 

rl Program reviews, Hints, Help columns, and tnfonnalfve articles to advance 
your knowledge ofOS-9. 

./Supplied totally on 5.25 .. disk 

,/ Bound manual sent to each new subscriber for h e lp in getting Ntne·Ttmcs up 
and running. as well as Ups on using ll with a ram disk or hard disk. 

rl All graphtc/joysUck interface for case of usc!! 

And all this for only $34.95 a year! Most other 
packages offer only 4-8 programs for the same 
amount; while you gel 60 programs plus more! 

echnlcal A!l!tlst.ancc & lnquirle. 
Oc•t ume 10 can: 7-g.pm EST s.mo.y. 

l21hl7fiH·7h!J1 

To order , please send U.S. check or money order to: 

JWf Enterprises 
5755 Lockwood Blvd. 

Youngstown. OH 44512 
Surry, no C.O.D.'s; fordgn orders, please u se U.S. money ordeu. 

Checks, allO'N 3 weeks for rt:cdpt of flrsll s!luc/back IHsue. 
Copyrl9ht ICI IJU 
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,252,D,46,dog,308,255,0-B,50,gon 
e,301,243,L2G,64,oh,333,255,0+L4 
G,67 ,where,365,252,L2A,73,oh,366 
,252,L4G 
2 DATA 76,where,367 ,252,F,82,can 
,368,252.E,86,he,369,255,D.89,be 
,370,252,L1G,96,with,338,255,L8E 
,101,his,306,243,F,105,ears,305, 
243,L2G,110,cut,304,243, L4E,114, 
s hort,303,243,C,128,and,302,243 , 
O-B.132,his,335,255,0+C,136,tail 
,336,255,L2D 
3 DATA 141,cut,266,243,L40-B,145 
,long,309,255,L2G,160,oh,277 ,243 
, O+L4G,163,where.276,255,L2A,169 
,oh, 300,243,L4G,17 2, where,332,25 
5,F,178,can,364,255.E,182,he,339 
,255,D,185,be?,307 ,255,L4C,491,t 
here,334,255,E,497,he,337,255 ,G. 
500,is! ,310,255,0+L2C 
4 CLS(0):FORX=1T036:READA,A$,B,C 
,B$:PRINT@A,A$; :PRINT@B,C HR$(C); 
:PLAYB$:NEXTX 
5 Z$(1)=STRING$(2,128)+CHR$(255) 
:Z$(2)=CHR$(252)+CHR$(243)+CHR$( 
128):Z$(3)=STRING$(3,128):Z$(4)= 
Z$(2) :Y$(1)=STRING$(2,128) :Y$(2) 
=Y$( 1) :Y$(3)=STRING$(2,252) :Y$(4 
)=Y$(1) 
6 FORX=1T04:PRINT@265,Z$(X); :PRI 
NT@297 ,Y$(X); :GOSUB7:NEXTX:GOT06 
7 FORT=1T025:NEXTT:RETURN 

Slope and Funnel 
by Tio Babich 

Here 's a short, interesting program written for the CoCo 3. It 
utilizes the 640-by-192 Hi-Res graphics screen to show a fluctu­
ating picture of a Boolean slope and funnel. 

The Listing: SLOPEFNL 

0 ' COPYRIGHT 1989 FALSOFT,INC 
1 PALETTE 0,0:PALETTE 1,63 
2 HSCREEN3 : HCLS1:HCOLOR0:HPRINT( 
8,1)," Fluctuating Sl ope and Fun 
nel" 
3 FOR X=0 TO 192 STEP 3 
4 HLINE(0.X) -(X+200,192),PSET 
5 HCIRCLE(X+300 ,100),X/2,0,X*.01 
6 NEXT X 
9 FOR 1=1 TO 40:FOR G=0T08:PALET 
TE 0,G:NEXTG:PALETTE 0,0 
10 NEXT I:GOT09 

Submissions to "Novices Niche" are welcome from everyone. We like 
to run a variety of short programs that can be typed in at one screen sitting 
and are useful, educational and fun. Keep in mind, although the short 
programs are limited in scope, many novice programmers find in enjoy­
able and quite educational to improve the software written by others. 

Program submissions must be on tape or disk. We're sorry, but we 
cannot key in program listings. All programs should be supported by some 
editorial commentary, explaining how the program works. If your submis­
sion is accepted for publication, the payment rate will be established and 
agreed upon prior to publication. 



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. 
2'89 puts your flying skills to the ultimate test in this 

100% M !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. $29.951ntroductory Special $24.95! 

DONUT • 
DILEMMA 

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 fat, 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 

NE NOW ACCEPT. . . [•B··] !ZJ [DISCOVER l 
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 for S/H. $2.50 extra 
for C.O.D. orders. (Cal. res . add 6.5% tax.) 
ATIENTION PROGRAMMERS: Game Point Software is looking for talented writers. Top royalties guaranteed. 

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

~iliiJill,ll,ljlliil,~liliiiil;(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 

Based on a popular arcade game which we can't mention (Bul 
sounds like "Art Gannoyed"). r:::;;;;;;:;;:;;:;;;::::;;/1 
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 

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, light 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 fun! 
$24.95 

.. _:;, 
• lit;' 
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!:. .... :,_ :;_ :; ... :; .. } ... :;.., :;_ :;_ .~ .. :;!:;!:,! 

•Brl' F/11611/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 
•• , , w • • • Toll Free: 800 877-2232 Ext . 139 



T & D SOFTWARE PRICE 
ISSUE 111, JULY 1982 
COVER 1 
RACE TRACK 
HANGMAN 
MUSIC ALBUM 
LIFE EXPECTANCY 
WORD TESTS 
KILLER MANSION 
BARTENDER 
CALENDAR 
ROBOT WAR 

ISSUE 112, AUG. 1982 
UFO COVER PT . 1 
BIORYTHM 
BOMBARDMENT 
BLACK JACK 
COST OF LIVING 
FRENZY 
BUSINESS LETTER 
QUICK THINK 
OUEST INSTRUCTIONS 
OUEST FOR LENORE 

ISSUE 113, SEPT. 1982 
UFO COVER PT.2 
BASKETBALL 
CHUCKLUCK 
SLOT MACHINE 
ALPHABETIZER 
NFL PREDICTIONS 
FLAG CAPTURE 
ROBOT BOMBER 

ISSUE 114, OCT. 1982 
UFO RESCUE 
TANK BATTLE 
DRIVEWAY 
SOUNDS 
BALLOON DROP 
MIND BOGGLE 
COCO-TERRESTRIAL ADV. 
CALORIE COUNTER 
JACK·D·LANTEAN 

ISSUE #5, NOV. 1982 
CATALOG COVER 
BOWLING 
PROGRAM INVENTORY 
PROMISSORY -LOANS 
CHECKBOOK BALANCER 
TRIGONOMETRY TUTOR 
CONVOY 
BAG-IT 
SPECTRA SOUND 
CONVEYOR BELT 

ISSUE 116, DEC. 1982 
CHRISTMAS COVER 
RAINDROPS 
STOCK MARKET 
ADVANCE PONG 
DESTROY 
SOUND ANALYZER 
CREATIVITY TEST 
VOICE DATA 
ML TUTORIAL PT.1 
LOONY LANDER 

ISSUE 117, JAN. 1983 
NEW YEARS COVER 
LIST ENHANCER 
SUPER PRECISION DIV. 
BOMB DIFFUSE 
SPACE STATION 
ML TUTORIAL PT . 2 
SHOOT OUT 
FINO UTILITY 
CYBORG INS. 
CYBORG FACES 

ISSUE 118, FEB., 1983 
COVER 8 
DEFEND 
3 DIMENSIONAL MAZE 
COCO CONCENTRATION 
AUTO LINE NUMBERING 
ML TUTORIAL PT . 3A 
ML TUTORIAL PT.3B 
NUCLEAR POWER PLANT 
DUAL BARRIER 
BRICKS 

ISSUE #9, MARCH 1983 
TIME MACHINE COVER 
TRIG DEMO 
PYRAMID OF CHEOPS 
PROGRAM PACKER 
BUDGET 
ELECTRONIC DATE BOOK 
ML TUTORIAL PT.4 
TAPE DIRECTORY 
BLOCK-STIR 
COCO ADDING MACHINE 

ISSUE #10, APRIL 1983 
TENTH COVER 
PYRAMID OF DANGER 
TYPING TUTOR 
ML TUTORIAL PT.5 
TINYCALC 
STOCK MARKET COMP 
YAH-HOO 
MISSILE ATTACK 
SCREEN PRINT 
BRIKPONG 

ISSUE #11, M~Y 1983 
ELEVENTH COVER 
ARCHERY 
FROG JUMP 
ML TUTORIAL PT.6 
ML T DICTIONARY 
BASIC SPEED UP TOT. 
METRIC CONVERTOR 
GRAPHIC QUAD ANTENNA 
GRAPHICS PROGRAM 
CATERPILLAR CAVE 

ISSUE #12, JUNE 1983 
TWELFTH COVER 
SHOOTING GALLERY 
BOMB STOPPER 
VALLEY BOMBER 
STAR FIGHTER 
WHEEL OF FORTUNE 
ML TUTORIAL PT.7 
MERGE UTILITY 
RAM TEST 
LANDER 

ISSUE #13, JULY 1983 
THIRTEENTH COVER 
FLASH CARD 
ICE BLOCK 
COSMIC FORTRESS 
MAIL LIST 
DOLLARS & CENTS 
ML TUTORIAL PT.B 
SDSK COPY 
MUSIC SYNTHESIZER 
CRAWLER 

ISSUE #14, AUG. 1983 
MYSTERY COVER 
ROW BOAT 
COMPUTER TUTL PT. 1 
INDEX DATA BASE 
DISK ZAPPER 
COCO-MONITOR 
COCO-ARTIST 
ROBOT COMMAND 
TEST SCREEN PRINT 
HIGH RESOLUTION TEXT 

ISSUE #15, SEPT. 1983 
MYSTERY COVER PT.2 
GOLD VALUES 
TREK INSTRUCTIONS 
TREK 
HIGH TEXT MODIFICATION 
ASTRO DODGE 
DR. COCO 
PEG JUMP 
MORSE CODE 
PURGE UTILITY 

ISSUE #16, OCT. 1983 
MYSTERY COVER 
BOPOTRON 
DIRECTORY RECALL 
VECTOR GRAPHICS INST. 
VECTOR GRAPHICS 
SKYDIVER 
SWERVE AND DODGE 
NIMBO BATTLE 
TAPE ANALYSIS UTILITY 
LIFE GENERATIONS 

ISSUE #17, NOV. 1983 
THANKSGIVING COVER 
3-0 TIC-TAG-TOE 
INDY 500 
COLLEGE ADVENTURE 
MEMORY GAME 
DUNGEON MASTER 
WEATHER FORECASTER 
GRID FACTOR INST. 
GRID FACTOR 
DRAW 

ISSUE #18, DEC. 1983 
CHRISTMAS COVER 
CLIMBER 
GALACTir, CONQUEST 
WARLORDS 
STATES REVIEW 
MATH TUTOR 
MACHINE LANGUAGE DATA 
PAINTER UTILITY INST. 
PRINTER UTILITY 
MUTANT WAFFLES 

ISSUE #19, JAN . 1984 
BANNER 
PROBE 
DISK DIR. PROTECTOR 
OPTICAL CONFUSION 
WORD PROCESSOR 
WORD SEARCH 
ASTRONAUT RESCUE 
STAR TRAP 
PIE CHART 
FORCE FIELD 

ISSUE #20, FEB. 1984 
INTRODUCTION 
HINTS FOR YOUR COCO 
ESCAPE ADVENTURE 
SEEKERS 
MASTER BRAIN 
LIST CONTROLLER 
DISKETTE CERTIFIER 
ROM COPY 
BASIC RAM 
SNAFUS 

ISSUE #21, MAR. 1984 
BASIC CONVERSIONS 
FINANCIAL ADVISE 
CASTLE STORM 
DOS HEAD CLEANER 
COCO TERMINAL 
SNAKE CRAWLER 
WAR CASTLE 
SKY FIRE 
EASY BASIC 
DOTS 3-0 

ISSUE #22, APRIL 1984 
HEALTH HINTS 
GLIBLIBS 
CLOTHER SLITHER 
BIBLE 1 & 2 
BIBLE 3 & 4 
CATCH ALL 
INVADER 
ALIEN RAID 
MOON ROVER 
10 ERROR IGNORER 

ISSUE #23, MAY 1984 
MONEY SAVERS 1 & 2 
STOCKS OR BOMBS 
WALL AROUND 
COCO TECHNICAL LOOK PT.1 
NUCLEAR WAR INST. 
THERMONUCLEAR WAR 
CIRCUIT BREAKER 
MOUSE RACES 
SUPER SQUEEZE 
DATA FALL 

ISSUE #24, JUNE 1984 
DIR PACK & SORT 
BRICK OUT 
COCO TECHNICAL LOOK PT. 2 
USA SLIDE PUZZLE 
51 '24 SCREEN EDITOR 
51 '24 SCREEN EDITOR 
CITY INVADERS 
PRINTER SPOOLER 
STEPS 
SNAKE 

ISSUE #25, JULY 1984 
CLOCK 
COCO TECHNICAL LOOK PT.3 
SKID ROW ADVENTURE 
MONEY MAKER 
PIN·HEAD CLEANING 
LINE EDITOR INST. 
LINE EDITOR 
BOOMERANG 
BUBBLE BUSTER 
AOCOCHET 

ISSUE #26, AUG. 1984 
PEEK POKE & EXECUTE 
SAUCER RESCUE 
YOUNG TYPER TUTOR 
0-TEL-0 
OLYMPIC EVENTS 
DOUBLE DICE 
COCO DATABASE 
BATTLE STAR 
COCO-PIN BALL 
MONTEZUMA$ DUNGEONS 

ISSUE #27, SEPT. 1984 
COCO TO COM 64 
GALACTIC SMUGGLER 
INDY RACE 
ACCOUNT MANAGER 
CASSETTE MERGE UTILITY 
STRING PACKING TUTORIAL 
SPACE DUEL 
BUGS 
TRAP-BALL 
BALLOON FIRE 

ISSUE #28, OCT. 1984 
HANGING TREE 
CHECKERS 
FOOTBALL 
MORE PEEKS & POKES 
SPELLING CHECKER 
SOUND DEVELOPMENT 
WORD GAME 
SCREEN REVERSE 
AUTO COPY 
RAT ATTACK 

SUPER SAVINGS • Every Issue Contains 
10 or More Programs 

ISSUE #29, NOV. 1984 
DISK ROLL OUT 
ROBOT ON 
MULTIPONG 
ADVENTURE GENERATOR 
OUEST ADVENTURE 
QUARTER BOUNCE 
DUAL OUTPUT 
KEY REPEAT 
FULL EDITOR 
METEOR 

ISSUE #30, DEC. 1984 
MATH HELP 
ZECTOR ADVENTURE 
WORLD CONQUEST 
DRAG RACE 
MINE FIELD 
T-NOTES TUTORIAL 
T & 0 PROGRAM INDEXER 
SYSTEM STATUS 
ERROR TRAP 
DROLL ATTACK 

ISSUE #31, JAN. 1985 
TREASURES OF BARSOOM 
BATTLEGROUND 
STRUCT. COMPILED LANG. 
MINIATURE GOLF 
STAR DUEL 
ARITHMETIC FOOTBALL 
GRID RUN 
SPIRAL ATTACK 
FAST SORT 
MUNCH MAN 

ISSUE #32, FEB. 1985 
OR. SIGMUND 
ICE WORLD ADVENTURE 
LOTTERY ANALYST 
BASIC COMPILER 
MUSIC CREATOR 
MEANIE PATROL 
TAI·COLOR CARDS 
SHAPE RECOGNITION 
DISK BACKUP 
SPACE PROTECTOR 

ISSUE #33, MAR. 1985 
LIGHT CYCLE 
PAINT 
SKEET SHOOTING 
GUITAR NOTES 
Ml DISK ANALYZER 
PERSONAL DIRECTORY 
NAUGHA ADVENTURE 
EGGS GAME 
DISK DIRECTORY PRINT 
SPEED KEy 

ISSUE #34, APRIL 1985 
HOVER TANK 
POWER SWORD 
TERMITE INVASION 
SPELLING CHECKER 
DOS BOSS 
NINE CARD CHOICE 
MUSIC GENERATOR 
FYR·DRACA 
DRIVE TEST 
GRAPHIC TOUR 

ISSUE #35, MAY 1985 
SELECT A GAME 1 
TAPE PROBLEMS 
STROLL TRIVIA 
SOFTBALL MANAGER 
FONTS DEMO 
CLOWN DUNK MATH 
ALPHA MISSION 
DOS ENHANCER 
KNOCK OUT 
HAUNTED HOUSE 

ISSUE #36, JUNE 1985 
SELECT A GAME 2 
VIDEO COMPUTER 
SPEECH SYNTHESIS 
SPEECH RECOGNITION 
SPACE LAB 
AUTO COMMAND 
COMPUTER MATCHMAKER 
KNIGHT & THE LABYRINTH 
STAR SIEGE 
TALKING SPELLING QUIZ 

ISSUE #37, JULY 1985 
CHESS MASTER 
BIBLE 5-7 
SHIP WREK ADVENTURE 
FILE TRANSFER 
FOUR IN A ROW 
MARSHY 
TAPE CONTROLLER 
CATACOMB 
AUTO TALK 
SGR8PAK 

ISSUE #38, AUG. 1985 
GOLF PAR3 
WIZARD ADVENTURE 
KITE DESIGN 
ROBOTS 
GOMOKU 
AMULET Of POWER 
LINE COPY UTILITY 
DISK PLUMBER 
SUPER RAM CHECKER 
GRAPHIC HORSE RACE 

ISSUE #39, SEPT. 1985 
DRUNK ORI\IING 
CAR MANAGER 
SQUEEZE PLAY 
SUPER BACKUP 
RECIPE MACHINE 
ANTI-AIRCRAFT 
UNREASON ADVENTURE 
TALKING ALPHABET 
SUPER VADERS 
AUTOMATIC EDITOR 

ISSUE #40, OCT. 1985 
STAR TREK 
HAM RADIO LOG 
COCO WAR 
DISK LABELER 
SHIP WAR 
ELECTRIC COST 
MULTIKEY BUFFER 
NUKE AVENGER 
CURSOR KING 
SAND ROVER 

ISSUE #41, NOV. 1985 
GRUMPS 
DISK DRIVE SPEED TEST 
SOLAR CONQUEST 
GAS COST 
RIME WORLD MISSION 
WUMPUS 
CHARACTER EDITOR 
GRAPHIC TEST 
GRAPHIC LOOPY 
BOLD PRINT 

ISSUE #42, DEC. 1985 
HOME PRODUCT EVALUATION 
YAHTZEE 
DISK UTILITY 
MACH II 
ELECTRONIC BILLBOARD 
CAR CHASE 
SUPER MANSION ADVENTURE 
SLOT MACHINE GIVE AWAY 
TEXT BUFFER 
TUNNEL RUN 

Single Issue . . . . . . . . . . $ 8.00 ea. 
2-5 Issues . . . . . . . . . . . . $ 6.00 ea. 
6-10 Issues .. . ..... . .. $ 5.00 ea. 

• Many Machine Language 
Programs 

• We send 
1st Class 
No Charge ~ 

RAINBOW 
11 or more Issues . . . . . $ 4.50 ea. 
All 80 Issues ..... .. . . . $220.00 

Purchase 20 or more issues and 
receive a free 6 month subscription. 

• Available for COCO I, II and Ill 
• All Programs Include 

Documentation 

• Personal 
Checks 
Welcome! 

CERTifiCATIO N 
SEAL 



BLOWOUT SALE 
ISSUE #43, JAN. 1986 ISSUE #50, AUG. 1986 ISSUE #57, MAR. 1987 ISSUE #64, OCT. 1987 ISSUE #71 , MAY 1988 ISSUE #78, DEC. 1988 
DUELING CANNONS BUSINESS INVENTORY THE BAKERY GARDEN PLANTS SUPER LOTIO POLICE CADET #3 
WATER COST 0 & 0 ARENA ENCHANGED VALLEY ADV. FORT KNOX ROBOT ADVENTURE TANK TURRET 
ZIGMA EXPERIMENT DISK CLERK SAFE KEEPER ELECTRONICS FORMULAS MAZE WAR OF THE WORLDS 
MUSICAL CHORDS PC SURVEY WAR 1 SNAKE IN THE GRASS YAHTZEE 3 SPINSTER CAFE 
SAFE PASSAGE TREASURE HUNT BOMB DISABLE CYCLE JUMP PHASER COCO SIZE 
PASSWORD SCRAMBLER SCREEN GENERATOR PIANO PLAYER GEOMETRY TUTOR SHAPES & PLATES SIGN MAKER 
GUNFIGHT ASTRO SMASH SPREAD SHEET WIZARD STAR WARS LEGAL DEDUCTIONS 
KEYPAD ENTRY NFL SCORES SLOT MANEUVER GAME OF LIFE ELECTRONICS 14 BOOKKEEPING 
STYX GAME BARN STORMING LIVING MAZE ELECTRONICS 7 PRINTER CONTROL CAR LEASE 3 
PRINTER DIVERT SMASH GAME GEM SEARCH FLIGHT SIMULATOR MAZE 2 WAREHOUSE MUTANTS 

ISSUE #44, FEB. 1986 ISSUE #51 , SEPT. 1986 ISSUE #58, APRIL 1987 ISSUE #65, NOV. 1987 ISSUE #72, JUNE 1988 ISSUE #79, JAN . 1989 
HOME INVENTORY ASSET MANAGER ACCOUNTS PAYABLE TAXMAN FLYING OBJECTS POLICE CADET #4 
NINE BALL MONEY CHASE PRINTER GRAPHICS DAISY WHEEL PICTURES THREE STOOGES POKER 3 
PRINTER REVIEW FISHING CONTEST SIMON CHILDSTONE ADVENTURE HOSTAGE TILER TEX 
EXPLORER ADVENTURE RIP OFF PANELING HELPER SIR EGGBERT PROGRAM TRIO BATTLE 
SPANISH LESSONS HAND OFF MULTI CAKES CROWN QUEST GLADIATOR INSIDE THE COCO 
CROSS FIRE BUDGET 51 CAR RACE GYMKHANA US & CAN QUIZ COCO B.B.S. 
RAM SAVER VAN GAR ELECTRONICS I COCO 3 DRAWER JEOPARDY HOT DIRECTORY 
GRAY LADY DOS EMULATOR BATTLE TANK FOOTBALL ELECTRONICS 15 VCR TUTORIAL 
JOYSTICK INPUT MEM DISK DISKETTE VERIFY ELECTRONICS 8 COCO 3 PRINT PRINTER CONTROLLER 
COSMIC SWEEPER VARIABLE REFERENCE WEIRDO CHOP CTTY COMMUNICATOR THE KING 

ISSUE #45, MAR. 1986 ISSUE #52, OCT. 1986 ISSUE #59, MAY 1987 ISSUE #66, DEC. 1987 ISSUE #73, JULY 1988 ISSUE #80, FEB, 1989 
INCOME PROPERTY MGMT ACCOUNTS RECEIVABLE GENEOLOGY ONE ROOM ADVENTURE FOREIGN OBJECTS SCRABBLE 
ELECTRONIC BILLBOARD 2 WORKMATE SERIES HOME PLANT SELECTION OS9 TUTORIAL CHESS FUNDAMENTALS SPELLING CHECKER 
MOUNTAIN BATTLE CALENDAR CHECK WRITER RIVER CAPTAIN WATERFOWL QUIZ SANDSTONE 
THE FIGHT INVASION HELl RESCUE SOUND EFFECTS WHAMMY 3 FAMILY FEUD 
COCO KEENO THE TRIP ADVENTURE KABOOM BETTING POOL ADVENTURE TUTORIAL HARNESS RACING 
HOCKEY FOOT RACE NEW PONG ADVANCE CIRCLE 3 MINI GOLF 3 
LOGICAL PATTERNS FL IPPY THE SEAL CROQUET MATH TABLES EDUCATIONAL TRIO ULTIMATE TERMINAL 3 
ON SCALE SCREEN SCREEN CALCULATOR FUNCTION KEYS ELECTRONICS 9 WRITE-UP EDITOR NETWORK TUTORIAL 
LIBERTY SHIP ABLE BUILDERS ZOOM LOWER TO UPPER PICTURE PACKER THE NETWORK 
SINGLE STEP RUN SUPER ERROR2 ELECTRONICS 2 NO IDS AIR ATTACK MONEYOPOLY 

ISSUE #46, APRIL 1986 ISSUE #53, NOV. 1986 ISSUE #60, JUNE 1987 ISSUE #67, JAN. 1988 ISSUE #74, AUGUST 1988 
SPECIAL EVENTS REMINDER CORE KILL JOB COSTING AUDIO LIBRARY VIDEO CATALOG 3 
DISK LOCK LUCKY MONEY LABELS SAVE THE EARTH ONE EYE WILLIE 
SMALL BUSINESS MANAGER COOKIES ADVENTURE CATCH A CAKE WEIGHTS AND MEASURES JAVA 
BOMB RUN NICE LIST COCO MATCH LOW RES PICTURES GAME TRIO 
TANKS SPANISH QUIZZES ROBOTS WORD COUNTER CRIONAUT WARRIOR 

.§oztlt.mcll. TAR PITS PAINT EDITOR STREET RACERS BACARAT ENVELOPE PRINT 
BASEBALL CARVERN CRUISER BOWLING 3 BATTLE SHIP RAM DRIVE 3 

· '[_jitst rccd!'eii ''!J _first NUMBER RELATIONSHIPS SNAP SHOT ELECTRON ICS 3 ELECTRONICS 10 MODE 2 UTILITY 
ROULETTE MEGA RACE GRAFIX TAPE CONVENIENCE XMODEM TRANSFER Jrik·r tMd J am !t'!]l GLOBAL EDITOR KICK GUY KRON PENGUIN CAVE II 

ISSUE #47, MAY 1986 ISSUE #54, DEC. 1986 ISSUE #61 , JULY 1987 ISSUE #68, FEB. 1988 ISSUE #75, SEPT. 1988 
Jiaud ! Zltclosd tS a 

CHRISTMAS LIST JOB LOG EZ ORDER COINFILE DRACULA HUNT clfa:i.Jbr td£ tl~<· m llailt· 
BLACK HOLE PEGS SUBMISSION WRITER WORD GOUNTER HELP TRIO 
PITCHING MANAGER DIGITAL SAMPLING KEYS ADVENTURE SQUIRREL ADVENTURE SHOWDOWN DICE illj 6aci iss11cs .Jitts a 
SYMBOLIC OIFF. JUNGLE ADVENTURE WALLPAPER AREA CODES TARZAR 1 ADVENTURE ! y atr stt!Jsc rytwlt. BUG SPRAY PAINT COCO 3 CHOPPER COMMAND DRAW POKER ARAKNON 
OWAR£ C~~\UR£ CONVERT 3 UNDERSTANDING OPPOSITES TURTLE RACES CASHFLOW REPORTING .§ag ~ti?tk·s 
EASY GRAPHICS COMPUTER TYPE BIT CODE PLOTTING ELECTRONICS 11 GRAPHIC LETTER 
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I Soft\vare CoCo 3 

Newspaper Plus-
Affordable Deskto·p Publishing 

So, you think you wanna be in the 
publishing racket, eh, kid? Take it from 
me, Chief Editor Harold Times, that you 
need a computer in this job. What's that? 
You don't have a PC, just a CoCo? Well, 
you really don't need a big, noisy old PC! 
It is a CoCo 3, isn't it? Good, kid, that was 
a smart choice. We've got incredible stuff 
for this computer now, and some of it is 
just what the editor ordered! What's that, 
your typing's slow, and you don't know 
layout? Don't worry, with this super-duper 
software you really don't need any of that. 
If you can push a space bar and press an 
arrow key, you can be a publisher- right 
from your own desktop! Yeah, I'm serious, 
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kid. I'll show you. Let's take a little tour 
around Newspaper Plus . ... 

It all starts with the manual! If you 
aren't sure of yourself, read the five-page 
Newspaper Plus Starter Manual. It'll tell 
you all about the basics of configurations, 
picking a printer, all that stuff. It's well 
worth the reading, because it gives all the 
information you need to be up and publish­
ing in short order. The manual won't tell 
you everything you need to know about 
the Newspaper Plus system, but it will tell 
you more than enough for you to get the 
feel of the program - even explaining 
what to do if you run into trouble. 

Documentation isn't everything, but it 

counts for a lot. You have to have thorough 
documentation, or you get stuck fast. 
Newspaper Plus has good documentation. 
Very thorough, and very easy to follow. 
Listen, kid, if I can understand it, anyone 
can. What's that? You found a typographi­
cal error and a few grammar problems? 
Look, kid, this isn't Shakespeare -just 
read the book, and don't complain. You 
can understand it, right? Good. No sir, a 
few typos never hurt anyone. I made one, 
once. Now look, kid, you sit here in front 
of the computer (this Is the main menu) 
and try your hand. Don't be nervous, it 
won't bite. Go ahead and try it out. ... 

Under the Hood 
Newspaper Plus comes out of the pack­

age with 22 fonts and 50 clip art pictures. 
There is a graphics disk you can purchase 
for $19.95 that has lO new fill patterns, 
three new fonts and 50 new graphics pic­
ture files (clip art) . NewsArt A-Z disks are 
available full of clip art for $9.95 each or 



$100 for the whole 26-disk set. While that 
may not be all the clip art you 'II ever need, 
it is an exceptional value considering the 
amount of the high-quality clip art you get. 

Newspaper Plus supports enough print­
ers to satisfy all but the most eccentric 
users. Drivers for all the Radio Shack 
Printers including the CGP-220 (mono­
chrome) and even the Tandy LPlOOO laser 
printer are standard with Newspaper Plus. 
Since in many ways the quality of your 
printed documents can make or break a 
desktop publishing package, the LPIOOO 
support is a "sleeper" feature. Support for 
Gemini, Star NX-1000 and IBM/Epson 
compatibles is included. There is also a 
utility that allows you to design your own 
printer drivers (this utility is no Franken-

Extra, Extra! 
On~ exciting thing about computers and 

software. is that they are forever changing. 
New hardware - more memory and better 
graphics - are always just around the 
comer. The same can be said for software. 
Programmers change, learn new techniques, 
perfect the software they write, try out 
exciting new ideas. The users, of course, 
reap the rewards of these creations and 
advances. 

The CoCo Community is no exception 
to this rule. As the programmers in the 
Community learn more and more about the 
power of the CQCo 3, al}d as the new CoCo 
becomes more and more readily available, 
exciting new programs seem to be bursting 
on the scene with every new issue of THE 
RAINBOW. Newspaper Plus is one such 
program. 

It used to be called CoCo Newsroom. 
Then it was called Newspaper. It is actually 
the Newspaper Design System, and it is 
officially titled Newspaper Plus. 

According to Ed. Hathaway, co-owner 
with David Barnes of Second City Soft­
ware, exclusive distributor of Newspaper 
Plus, an upgrade called Newspaper Plus 
Final Edition (current working name) will 

be introduced at RAINBOWfest Somerset 
in October of this year. However, Eric 
Wolf, author of Newspaper Plus, expects 
the program to be ready by this summer. 

There are to be several significant im­
provements to Newspaper Plus in Final 
Edition, including (but not limited to) the 
following: 

• an ASCII Import/Export utility 
• the ability to justify text left, right and 

center 
• support for word wrap around figures 

and at the ends of lines 
• five adaitionallayout designs 
• banner stacks as a layout option 
• support for the DMP double-strike 

mode 
• the ability to shrink and enlarge 

graphics 
• a built-in two-drive RAM disk for the 

512KCoCo 3 

For registered users of Newspaper Plus, 
the upgrade to Final Edition )"ill cost $19.95, 
and upgrades will be available at RAIN­
BOWfest. 

D 

0 

Graphics, Word Processing and Desktop Publishing 
There seems to be a lot of general confu­

sion about what the real differences are in 
desktop publishing, graphics design/edit­
ing systems and word processing systems. 
As programs become more and more ad­
vanced and contain more and more fea­
tures, and as several packages are put to­
gether to form "bundled software pack­
ages," much confusion can result about 
what a program does have or should have to 
make it a good value. 

The key word and essential ingredient to 
desktop publishing is integration. In order 
for a desktop publishing package to be the 
real McCoy, it has to have the capability to 
integrate text and graphics onto a single 
printed page. Most people associate desk­
top publishing software with the capability 
to generate a newsletter, and while this may 
not be the desired product, a newsletter is a 
good example of mixing text and fonts and 
typestyles with graphics in different places 
on the same page. 

Now, a graphics designer/editor can mix 
text and graphics, true, but it is by far more 

oriented toward graphics. Graphics, or sim­
ply "pictures," are the main goal of a graph­
ics program. You would not want to type a 
page of text like this one in a graphics 
program such as CoCo Max Ill. You might 
want to draw a spectacular sunset and put 
special lettering under it to show a special 
scene, but you would be concentrating your 
efforts into making the sunset as spectacu­
lar as possible. 

By contrast, while you might write an 
article, a book report or a proposal with a 
word processor, you would not expect to 
insert the same spectacular sunset into a 
corporate report on earnings for the last 
quarter of 1988. Things like right justifica­
tion, table of contents, global search and 
replace, marking blocks of text, repeating 
keys and five ways to delete a paragraph 
would be uppermost in your mind. 

But if for that same corporate report you 
wanted a sketch of the new headquarters 
building and some graphs of an increase in 
earnings for the last quarter, you would 
likely take the text you needed, the sketch 

and the graphs, load them into a desktop 
publisher, and then produce your corporate 
report. It is this relationship between the 
graphics images and the text that makes 
desktop publishing so important. 

The way to find the desktop publishing 
software that is right for you is to find a 
product that supports the features you know 
you need to have - or the one that comes 
closest. It is always best to use the formula 
of "need must justify cost" when consider­
ing a new purchase. If a product has 50 
features you will never use, it may not be the 
right one for you. It is also important to be 
armed with the knowledge of what you want 
and what you need, as well as what is avail­
able when you go out to spend your hard­
earned dollars. 

If you keep in mind these basic differ­
ences between graphics editors and word 
processors and the blending and integration 
of the two with desktop publishing, you can 
make an intelligent, informed decision and 
get an excellent product at an exceptional 
value. D 
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stein, either; the easy-to-use menu-style 
printer driver program could be used by 
even a novice). 

Newspaper Plus uses the keyboard only 
for input - no mouse driver here. The 
process is very easy and quickly becomes 
comfortable. You mostly use the space 
bar, BREAK key, arrow keys and text-entry 
keys. I am a die-hard keyboard user, but I 
think that a mouse/joystick interface would 
enhance Newspaper Plus, in both speed 
and convenience. 

The philosophy behind Newspaper Plus 
is a modular one. There are four distinct 
"programs" or modules (Type Up, Layout, 
PrintNiew and Picture & Font Utilities), 
and you enter and exit them back to the 
menu to perform specific tasks in building 
your documents. Users will spend most of 
their time in "Type Up." This is where 
graphics images are stamped onto a screen, 
text is added and drawings are rendered. 
The whole screen in Type Up, which 
Newspaper Plus calls a panel, is saved to 
disk to become a part of the "big picture," 
which is of course the rest of your docu­
ment. 

A really nice feature of Type Up, which 
I have unofficially dubbed "the worksheet," 
is a second blank screen that can be switched 
into and out of, so that you can actually 
edit two panels at once, or swap panels 
back and forth. This is a real timesaver! 
This is also where the bulk of your saving 
and loading will take place, whether font, 
file, graphic image or panel. 

The Layout module lets you select the 
page format for your document (for ex­
ample, two columns and a banner at the 
top and bottom), and the PrintNiew mod­
ule compiles a document for viewing and 
printing. 

The Picture & Font Utilities module 
lets you reconfigure your options for the 
system and translate other graphics files 
into the Newspaper Plus system. This 
includes a handy utility called Grabber, 
which serves to grab graphics images off a 
screen to be stored for later use in a 
document. Grabber can also be used from 
the Type Up module. A warning: Many 
images you import will be too big for the 
layout screens, so you may end up import­
ing it in sections or bringing in just part of 
it. There is no resizing utility in Newspa­
per Plus; when you first bring in an image 
for inclusion in a document you must 
decide how big it will be or how much of 
it to keep. 

Two other utilities are provided for 
editing shades and f onts, which basically 
means you can create your own graphics 
patterns and fonts. These take a while to 
get the hang of, but if you are artistically 
inclined, they can go a long way! Imagine, 
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you might never have to buy another font 
(if you have enough patience!). If you 
reconfigure your system, you will be dumped 
back to BASIC, and will have to restart the 
computer and the system. Anything in 
memory at that time will of course be lost, 
so don't experiment with the configurator 
unless you don't mind losing anything in 
memory! 

A Spin Around the Block 
The Type Up module is the key to the 

entire system. Its screen resembles some­
thing you would see in a graphics pro­
gram: To the left there are icons for the 
various tools available, including a stamp 
for stamping graphics images into a lay­
out, a Disk icon for saving and loading, an 
Undo icon in case you make a mistake, a 
Trash Can icon to get rid of mistakes you 
didn't undo, and an option for the main 
menu. There is also a Pencil icon, and this 
will open up its own screen with more 
icons for drawing - lines, circles, arcs, 
boxes, fill patterns, even shadow boxes. 

Unlike other desktop publishing pro­
grams, the idea behind Newspaper Plus is 
that of a very structured process. Picture a 
big news office with different departments 
for layout, design, printing, special ef­
fects, repairs, maintenance, etc. This is the 
theory behind the Newspaper Plus main 
menu. 

Another major difference with News­
paper Plus is its newsletter orientation. 
You don't have a blank page to work with, 
you have several blank areas on a page. 
These are chosen in the Layout section, 
where you are limited to four choices for 
how you want your particular creation to 
appear. With Newspaper Plus there is a 
fixed format of blocks that must be de­
signed around. Naturally, one block can 
connect to another. This takes time and a 
lot of effort, however. It would be very 
difficult indeed to try a cross-panel diago­
nal going up and down a page. 

As far as text editing goes, it's your 
basic type-it-or-erase-it system. You can 
work text in and around and even over the 
clip art if you like, but the extent of word 
processing here is "type it" or "erase it." 
Even erasing takes some work! One nice 

feature is that Newspaper Plus assumes 
that you are typing in columns, and will 
position your cursor correctly for the next 
input. Other than that, you are on your 
own. 

Once you have built all your separate 
panels, you go into View/Print, compile 
the document by retrieving the separate 
panels, and then view it, print it or save it 
to disk. 

Graphic art, fonts and fill patterns all 
reside on the disk and must be loaded each 
time you need one. The program will pres­
ent you with a list of what is available, and 
you select from that list or switch disks. 
This process can take some time, because 
each selection you make requires a disk 
load. This also gives you an approxima­
tion of what you will get, so it can also be 
considered WYSIWYG (What You See Is 
What You Get) . 

Newspaper Plus has the best documen­
tation for desktop publishing on the CoCo 
that I have seen. It includes a thorough 
manual, which is easy to comprehend, and 
a getting-started tutorial to introduce you 
to the program and how it works. In addi­
tion there is the Newspaper Plus Tribune, 
which is published quarterly by Ed Hatha­
way, which includes patches and upgrades, 
information for users, newsletters others 
have assembled, new release information 
and more. This is one giant leap for user 
support! The first such issue printed an 
important patch for DMP-1 05 printers. 

The Tribune is provided free of charge 
to registered Newspaper Plus users. Un­
fortunately, I did notice a good number of 
typographical errors and some grammati­
cal and syntactical problems, but these 
will not confuse the user. 

What Newspaper Plus Cannot Do 
Newspaper Plus cannot rotate, shrink, 

stretch or in other ways manipulate graph­
ics images. It can move them around on a 
graphics page, but it has limited importing 
capabilities. If you are looking for a graph­
ics design program, keep in mind that this 
software is specifically written to manipu­
late and present graphics, not edit or create 
them. 

Newspaper Plus is geared toward pre­
senting graphics and text in a structured 
layout on paper, and thus it focuses on 
graphics that have already been edited. 
That is not to say that Newspaper Plus is 
devoid of graphics handling- there is the 
capability for lines, circles, boxes and arcs, 
those essential tools of shapes and forms. 
There are numerous fonts available for 
text, and there are many fill patterns for the 
graphics. If one considers that the graph­
ics-editing capabilities of Newspaper Plus 
are there primarily to enhance the images 



(clip art) used and to emphasize text, the 
graphics are entirely adequate. 

Newspaper Plus has no text importa­
tion utility. This means two important 
things: The first is that Newspaper Plus is 
geared for only limited amounts of text; 
and the second is that Newspaper Plus is 
incapable of importing text created on 
another word processor or other outside 
source. Because Newspaper Plus has lim­
ited editing capabilities, it means the user 
really should have a good idea of what he 
wants to say on paper before sitting down 
to some serious keyboard blasting. It also 
means the user should know what font he 
is intending to use, for this will have an 
effect on the amount of text that will fit in 
a graphics panel or page. 

Of course, if you plan carefully, the 
panels can be linked on a page to flow from 
side to side - or even newspaper-style 
from column to column- which means 
that text-linking is relatively easy to handle. 

Putting It All Together 
In the final analysis, Newspaper Plus is 

a versatile, sophisticated, user-friendly 
program. Because of some of its extra 
features, like a startup/tutorial manual, a 
graphics grabber program, a font and shade 
editor, Newspaper Plus is a powerful pack­
age. It has compatibility with CoCo Max 
Ill and any PMODE 4 graphics-generation 
program, and nearly anything else you can 
throw at it. The Graphics Disk I and Graph­
ics A to Z substimtially complement the 
package. 

Newspaper Plus is slightly limited by 
its idiosyncrasies, such as allowing users 
to grab only a partial or small image. It is 
also limited by ~he lack of a text-importa­
tion utility, no mouse/joystick interface 
and some limitations in layout design. 
These limitations, however, are workable 
and not particularly user-hostile. 

A May 1, 1989 release of Newspaper 
Plus, sporting substantial work on error­
trapping routines, has corrected earlier flukes 
and bugs in the program (such as crashing 
on graphics saves when the disk being 
saved to is a bad disk). 

The bottom line, as I see it, is that 
Newspaper Plus is a solid, reliable pro­
gram, easy to use, and one that will cer­
tainly get the job done. The added support 
of Second City Software and the Newspa­
per Plus Tribune make this desktop pub­
lishing package an excellent value to any­
one needing desktop publishing for the 
CoCo. 

(Second City Software P.O. Box 72956, 
Roselle, IL 60172, 312-653-5610; $48.95) 

-Jeff Parker 

1 Software CoCo 1, 2 & 3 I 

Mutant Miners­
Chased by Mutants 

Mutant Miners is a game written for all 
models of the Color Computer. It re­
sembles the popular Donkey Kong arcade 
game in that players have to climb vari­
ous chutes, ladders and elevators. 

Mutant Miners requires a minimum of 
32K RAM, Extended Color BASIC, a disk 
drive and a joystick. It can be played by 
one or two people and utilizes colorful 
Hi-Res graphic screens. Speed of play is 
adjustable from 0 to 9, with 0 being the 
easiest. CoCo 3 users can run BOO T3, 
which enables the high-speed poke. 

The game is written .to support only 
composite video, so CoCo 3 users with 
the CM-8 Tandy monitor will only get a 
black-and-white picture. I tried it on my 
Amdek color composite monitor and was 
impressed with the colorful graphics. I'd 
like to see it support RGB monitors, as 
well, which would provide even sharper 
images available on the CoCo 3. The soft­
ware, supplied on a single 51!!-inch disk, is 
not copy-protected; making a backup 
copy for your own protection is not a 
problem. 

Muta.nt Miners contains a total of 10 
screens that must be completed in succes­
sion. After all 10 are completed, you are 
advanced to the next level of difficulty. 
While loading a screen, the program dis­
plays the player number, the screen num­
ber and the current level of play. It then 
waits for you to press the joystick firebut~ 
ton to begin. You can press the P key at 
any time to pause the action while you 
gather your wits and plan your strategy. I 

used this feature a lot! 
The game scenario involves an aban­

doned uranium mine inhabited by mu­
tants. A network of interconnecting grids 
has either collapsed or was never com­
pleted during the mine's heyday. 

You will encounter rickety ladders, 
missing planks on walkways and uranium 

deposits. (The uranium deposits provide 
you with increased temporary strength 
that is lethal to the mutants who try to 
block your progress.) You are able to 
jump obstacles as well as slide and ride 
both horizontal and vertical transporters. 
You will learn early on that many of the 
available movements allow passage only 
in one direction, so you will have to plan 
accordingly. The touch of any of the mu­
tants is deadly, and your temporary 
strength lasts a very short time. 

Mutant Miners is a lot of fun to play . 
I've spent many pleasant hours with my 
12-year-o1d daughter trying to get 
through all 10 screens. The game is very 
challenging and by no means will you be 
able to complete it quickly. 

(JR & JR Softstuff, P.O. Box 118, Lompoc, 
CA 93438, 805-735-3889; $19.95 plus $3 S/ 
H) 

-Jerry Semones 

I Software CoCo 1, 2 & 3 

Hard Drive Zap­
Zap Your 
Troubles A way 

Have you ever had to face a crashed 
hard drive caused by a head "banging," a 
power surge, or even by a mistake you 
possibly made? Unfortunately, many of us 
have had to deal with such problems. As 
you might know if you ' re a hard drive 
owner who's suffered crashes, file damage 
usually occurs when these things happen. 
Hard Drive Zap will make recovering 
damaged files or crashed hard drives much 
easier. 

Hard Drive Zap is a part BASIC, part 
machine language program that will run 
on any Color Computer 1, 2 or 3 with 64K 
memory and Extended Color BASIC. It 's 
designed for use with the Burke & Burke 
Hyper-I/O operating system. The program 
is fully commented, so making modifica­
tions to suit your personal computer sys­
tem can be done painlessly. This software 
does not support the OS-9 operating sys­
tem. 

To get started, all you need to do is 
simply enter RU N "HD ZA P. BAS ". Once it ' s 
booted, a data window will appear in the 
center of the screen showing 256 bytes of 
disk data. At the top of the screen you will 
be shown several pieces of information 
(the device you are presently accessing, 
the current track and sector of the device, 
etc.). You will also be shown the cursor 
position in the data window along with the 
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ASCII, decimal and hexadecimal value of 
the character located under the cursor. By 
pressing the left and right arrow keys you 
can move across the sectors on the current 
track. You can also change the current 
track just as easily. Want to move to an­
other device? It's easy. Multiple-drive 
owners no longer need to exit the software 
and manually switch devices! 

Modifying information in the data 
window couldn't be any easier. Simply 
move the cursor to the data you want to 
change and enter the change. Your modi­
fication will not be saved to disk until you 
give the command to write it. This is a 
super feature that can save you if you 
accidentally enter the wrong information. 

This software package comes with 
excellent documentation. It also includes 
a helpful document explaining in full de­
tail how to recover damaged files or disks. 
Although this software claims to be a hard 
drive zapper, I've found it works great on 
my floppy drives also. The software comes 
on an unprotected 51.4-inch floppy. 

Make lost file recovery a cinch with 
Hard Drive Zap. 

(KB Enterprises, 435 Brightwaters Drive, 
Cocoa Beach, FL 32931, 407-799-3253; $21.95 
plus $1.50 S/H) 

-Brian R. Smith 

1 Software 

VIP Calc III­
Calculating Up 
Memory Lane 

CoCo3 

Sooner or later almost everyone has a 
need to do spreadsheet calculations. If you 
are lucky enough to own a CoCo 3, then 
you will be pleased to know that SD Enter­
prises has upgraded VIP Calc for you. 

When I opened the VIP Calc 1/1 pack­
age, it was like greeting an old friend . Here 
was an upgrade to one of the programs I 
bought shortly after I got my first CoCo. I 
remember VIP Calc was the best deal I 
could find for my purposes, so I scraped 
the money together and bought it. I was 
interested to see if the upgrade for the 
CoCo 3 was the same quality product. 

VIP Calc 1/1 is a full-featured spread­
sheet program based on a product that has 
been around awhile, and it has benefited 
from that relationship. While it is possible 
to introduce bugs when revising software 
for a new machine, SD Enterprises has 
managed to avoid adding any to the exist­
ing spreadsheet functions. The only "bug" 
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I found was that the arrow keys do set a 
value into a data cell even though the 
manual insists that the ENTER key is re­
quired. Instead, SD has retained those 
features while making use of the CoCo 3 's 
features. 

Most of the new features involve use of 
the CoCo 3's built-in high-resolution dis­
plays rather than using software to provide 
the larger displays. The 85- and 54-charac­
ter modes are gone, replaced by the 40-
and SO-character modes. The 32- and 64-
character modes remain, but they are now 
just trimmed versions of the 40/80 charac­
ter modes, and use the same character sets. 

The number of lines on the screen is 
fixed at 24. Also, you can now set colors 
for the foreground, background, cursor 
and highlights rather than just toggling 
between green and white or inverting the 
colors. If you have a composite monitor, 
you can set the display colors off (mono) 
or on (color). Since the high-resolution 
displays no longer consume memory needed 
for data, the VIP Calc "Dump" command 
is no longer needed. 

All cassette support is sacrificed to 
provide more room for data, as well. While 
this is not a feature most people will miss, 
any VIP Calc files you have on tape will 
have to be converted to disk before you 
can use them with VIP Calc Ill. 

VIP Calc Ill does provide new menu 
displays that summarize the commands 
and make the program easier to learn. The 
command menu is displayed any time you 
enter the Command mode, including when 
you first enter the program. The spread­
sheet menu is displayed when the CTRL 

key (not CLEAR) is pressed. Help is still 
provided in both modes but needs to be 
referenced less often. 

If you are upgrading from a CoCo 1 or 
2 and VIP Calc, you will find that all the 
keys work basically the same in VIP Calc 
Ill. New support has been added for the 
CTRL key and the F2 key to make things a 
little easier on newcomers. The CTRL key 
is equivalent to the CLEAR key except that 
it displays the spreadsheet menu. F2 is the 
new backspace key and works the same as 
the SHIFf-@ combination. 

The remaining new feature is the print 
spooler. This feature allows background 
printing of one spreadsheet while another 
is being edited. The feature works as docu­
mented and is a timesaver if you are doing 
several spreadsheets or trying out what-if 
projections. 

VIP Calc Ill comes with a sample spread­
sheet to balance your checkbook. The sample 
works and can be used to actually track 
your checkbook if you want. 

The documentation is the biggest clue 
that this is an upgrade. It consists of the 

documentation for VIP Calc and a four­
page supplement outlining the changes to 
commands and new features for VIP Calc 
Ill. It still does the job, providing both 
tutorial and reference sections. You just 
need to read the supplement first and write 
in a few changes to the base document as 
needed. It would have been nice to have a 
totally new manual, but I've seen worse 
solu.tions. 

SD Enterprises does not break a lot of 
new ground with VIP Calc 1/1, but it is a 
solid product with most of the features you 
will need. People who use MS-DOS com­
puters may find some features lacking, 
such as support for graphics, pie charts and 
the like, but VIP Calc Ill competes well, 
especially considering the tenfold price 
difference. For those of you who already 
have VIP Calc, SD Enterprises is advertis­
ing an upgrade at a reduced cost ($29.95). 

Although I had no problems with the 
package, SD Enterprises does offer cus­
tomer support for registered users. No toll­
free number is provided, so you will pick 
up the tab for any calls. 

VIP Calc Ill requires a Color Computer 
3 with 128K and at least one disk drive. 
The package will work with a TV, com­
posite or an RGB monitor. 

(SD Enterprises, P.O. Box 1233, Gresham, 
OR 97030, 503-663-3865; $69.95; $29.95 for 
upgrade from VIP Calc; add $3 S/H) 

-Jesse R. Strawbridge 

I Software 

Omni Utility-
A Multi-Talented 
Application 

CoCo3 

Who can make backups of entire disks 
in three passes, index a disk by pressing 
two keys, and leap tall buildings in a single 
bound? Well, maybe I got a little carried 
away with the tall building, but the other 



two operations and 14 more can be done by 
you if you have Omni Utility. 

Omni Utility is a disk utility written by 
Greg Wittmeyer and sold by GSW Soft­
ware for the CoCo 3. Omni comes on an 
unprotected disk, accompanied by an eight­
page booklet that explains how to use each 
option. 

The purpose of a utility is to make life 
easier on the user, to help him or her 
perform a task faster and with less work, 
and Omni does this very well. Anyone who 
has copied a large number of files knows 
the joy oftypingfilenames, extensions and 
machine addresses, but none of that is 
necessary with Omni. Single-drive owners 
know every time they type BACKUPO they 
are about to change disks seven times (it 
just seems like more), but Omni will do it 
in three passes. Omni will also allow the 
user to open a disk and modify it. 

When Omni is first booted, a nice­
looking title screen comes up. At this point 
the disk you want to work with should be 
inserted into the drive; after a key press, a 
menu screen appears. On the right side of 
the screen is a box with the directory of the 
disk to be worked on. On the left is a list of 
16 commands. The arrow keys are used to 
choose a file; a single key press executes a 

command. To work on a different disk, 
simply put it in Drive 0 and press BREAK. 

Omni's options include Backup, Copy 
(single program), Execute file, List (con­
tents offile), Format, Information (type of 
file, number of granules, which granules 
on disk, format of file), Kill file, Move 
file, OK disk (verify a section of disk), 
Print directory, Alphabetize directory, 
Rename file, Update directory, Verify (Omni 
verifies what it writes), Quit and Sector 
editing. 

The sector editor is a powerful utility 
that allows the user to go into any track and 
sector, read it and change it, if he wants, 
with the options of Jump (to different track 
and sector), Modify and ASCII (toggles 
ASCII). 

I feel Omni is well-written and does the 
job it is designed to do. The only problem 
I encountered was with printing the direc­
tory. The first directory I tried to print 
came out garbage (I run a digital printer at 
4800 baud). So I shut the program down, 
typed in POKE 150. 7 (set baud rate to 4800) 
and the directory printed beautifully. The 
only suggestion I would have to improve 
Omni would be the ability to access two 
drives. 

All in all, I really liked Omni Utility . It 

is easy to use and saves so much time, 
especially on single-drive systems. And I 
believe anyone with a disk drive system 
could put Omni to good use. Whether the 
user just uses Omni to index, back up, copy 
and print directories, or he knows enough 
about programniing to use all of the options, 
Omni Utility is more than worth the price, 
and a good program to have. Then find a 
tall building .... 

(GSW Software, 8345 Glenwood, Overland 
Park, KS 66212, 913-341-3411; $20) 

-Steve Griffith 

1 Software CoCo 1, 2 & 3 

The Wheeler­
Theory of Sums 

Lottery addicts, read on! If you want a 
new way of selecting numbers for your 
Lotto bet, this utility will help you. In 
addition, there is a game function that will 
make six "quick picks." 

When I started reading the documen-
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tation, I found the theory fascinating. I'll 
call it the "Theory of Sums." Derived from 
statistical analysis, it involves selecting a 
group of numbers by the sum of its parts. 
The author is a Californian who used the 
Lotto 6/49 data to develop and illustrate 
his theory, but the program can be used for 
any Lotto version. Since I am a Califor­
nian, I have a complete file of the numbers 
drawn even though I do not bet. The file is 
for the benefit of others who do bet and 
comes in handy at times like this. 

The author's statements do check out. 
I must make it clear that this is not a 
"system." It does not use numbers from the 
past. The player must supply a group of 
numbers that are then processed by the 
program according to rules set up by the 
player. A list of "wheeled" numbers is 
produced. The actual program will be dis­
cussed later. 

This theory of choosing numbers was 
so impressive that I consulted with my son, 
a mathematician. Besides having a mas­
ter's degree in math, he is a confirmed 
Lotto player. He was quite taken with this 
theory, too. He uses the family birthdates, 
which add up to 92, somewhat less than the 
average given in the theory. He actually 
did change his number selection one time 
to increase the sum, but it didn't win, 
either, so he returned to his original num­
bers. 

After some calculation and much 
thought, he said the average of the sums 
will probably be 150 after enough draw­
ings have occurred. The sum will be in a 
range on either side of 150, because there 
are more ways to add to these sums than to 
higher and lower sums. (In California, the 
maximum sum is 279 and the minimum is 
21. Actually, the highest sum to date is 231 
and the lowest is 73.) Therefore, the The­
ory of Sums is probably no more valid than 
other theories that seem to work. Valid or 
not, it might still change your luck! 

Now, on to the program. It is nicely 
presented, works well and is adequately 
documented. The user is asked to type in 
the highest number used. In California this 
is 49, but any number can be used. The 
user is protected against entering invalid 
numbers later. The next thing is a query as 
to the number of digits used (six in Califor­
nia). Finally, it wants to know if a printer 
will be used. 

At this point, a menu of options ap­
pears: 

1. High/Low Limits - sets the range 
of sums to be considered. If a range is not 
chosen, the list is very long (too long). 

2. Specific Total - allows choosing 
of a specific sum; all other groupings will 
be eliminated. Maybe the superstitious 
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would do this, but I found the actual Lotto 
sums varied a lot and don't recommend it. 

3. Max. Evens/Game - sets the 
maximum quantity of even numbers to be 
used in a group. It defaults to 0 if chosen 
and no number is input, so care is advised. 

4. Del 0/1 Even Games - deletes 
groups that contain five or six odd num­
bers. Draws containing five or six all odd 
or all even numbers are rare. 

5. Key Number-lets the user enter a 
number that will appear in all groups pro­
duced. 

6. Print to Printer - outputs to the 
printer instead of to the screen. It does not 
work with both at the same time. Another 
option to print will appear after the screen 
version, and I used that opportunity to 
make printouts. At that point, I knew the 
printout would be useful. Some of my 
attempts resulted in very long lists that I 
did not want to print. 

7. Print to Screen - automatically 
selected until Option 6 is chosen. Note as 
stated above, an opportunity to print fol­
lows. 

8. Limit Screen Prints - only seven 
groups at a time will appear, and the user 
can abort if the list is too long. If this is not 
chosen, the screen will scroll continuously. 

9. Enter Wheeling Numbers - the 
last step. A short menu appears, advising 
the user to enter 7 to 19 numbers. The more 
numbers entered the more results gener­
ated. The program will automatically check 
that all numbers are valid and none are 
repeated. 

10. Pairs Option- allows outputting 
of games that have two consecutive num­
bers. 

There are two more commands avail­
able: 'E' exits the program and C allows 
the game parameters to be changed (that 
is, to use a different version such as 5/39 
instead of 6/49). This is for the benefit of 
those who play Lotto in more than one 
state. 

GAME GEN. BIN is the "quick pick" ver­
sion. The procedure is the same except that 
no provision is made for "Key Number" or 
"Limit Screen Prints." Six random games 
will be output to the screen or printer. 

While at first we were very impressed 
by the theory, we came to the conclusion 
that it was more interesting than valid and 
that the program really does not do much 
to improve the chances of winning. It just 
provides a different approach to choosing 
numbers. Winning is still a matter of luck. 

We agreed that the program does work 
well to produce lists of numbers "wheeled" 
as advertised, but the user must supply the 
numbers. The first program is a BASIC 

loader for the machine-language program, 

which is very fast. I did make a backup 
copy to use, and there is a copy of the 
documentation on the disk. The author 
offers a warranty for 90 days- a malfunc­
tioning undamaged disk will be replaced 
free. After 90 days, there is a $5 charge. 

The program requires one disk drive 
and will work on all versions of the CoCo. 

(Davisson, 13733 Celestial Road, Poway, 
CA 92064, 619-748-7441; $12.50 plus 
$2.50 S/H) 

-Audrey DeLisle 

1 Software CoCo 1, 2 & 3 I 

Fast Formatter­
A One-Trick Pony 

Over the years, I've found that utility 
programs fall into two basic categories: 
the Swiss-Army-knife-type utilities that 
do, or try to do, just about everything, and 
those programs that accomplish only one 
function as quickly and as simply as possible. 
Fast Formatter by M. David Johnson of 
BDS Software is an example of the latter. 
Its sole purpose is to format two single­
sided disks in succession, which it does, 
but that is the extent of its scope. 

If, like me, you purchase blank disks in 
bulk and like to have them waiting in the 
box all formatted, you might want to consider 
Fast Formatter. It is much easier for the 
two-drive user than typing DS KI NIO and 
DSKIN!l again and again. The program 
takes up just one granule on its disk and is 
booted with the LOADM and EXEC com­
mands -no automation there. You must 
take the software disk out before typing 
EXEC, though, or it will gleefully wipe 
itself out. 

Fast Formatter saves a step in initializ­
ing pairs of disks. While no faster than the 
DSKI N I command (DSK I N I takes 40 sec­
dnds to initialize one disk; Fast Formatter 
takes 80 seconds to format two), it does 
save a lot of keystrokes, a serious consid­
eration for the price; at only $5, you will 
not find less expensive disk software any­
where. 

The documentation supplied with Fast 
Formatter is both brief and complete. Part 
of the charm of this kind of utility is its 
simplicity, and M. David Johnson's in­
structions leave no doubts, even for begin­
ning users. 

There are a few limitations to this pro­
gram. One is that it is hardware-specific: It 
requires two and only two drives. I tried 



unplugging one drive, and while Format­
ter still functioned, it gave me an I/0 Error 
when it tried to access Drive I. Nor is there 
any screen acknowledgement that any­
thing is going on. After you type EXEC the 
drives whirr, but nothing shows on the 
monitor until the cursor returns after for­
matting. My only other quibble is minor. 
Had I written this utility , I would have 
added a loop to prompt the user to run it 
again, something like, "Hit any key to 
continue." As supplied, the user must type 
EXEc and press ENTER for each new pair of 
disks to be formatted . 

Fast Formatter is a one-trick pony, but 
it performs its trick flawlessly. If it will fill 
your needs, you should consider it for your 
collection. It provides a simple service at a 
bargain price. 

(BDS Software, P.O. Box 485, Glenview, IL 
60025,312-998-1656;$5) 

-Fred Toon 

I Software CoCo 1, 2 & 3 I 

Nine-Digit 
Calculator­
Reverse-Polish CoCo 

In the early days of hand-held calcula­
tors, you could spend hundreds of dollars 
fora four-function model. No memory. No 
fancy functions. Just add, subtract, multi­
ply and divide. My first such electronic 
marvel cost $150, but I was the envy of 
everyone I knew because it could also do 
square roots. Of course, it was obsolete 
almost before I could scrape the price tag 
off, but it came along just in time to save 
me from having to learn to use a slide rule. 

As calculators became more popular 
and powerful, it wasn't long before pro­
grammable models entered the market. 
The move was on to make calculators 
function like computers. 

Nine-Digit Calculator, from BDS Soft­
ware, is a program that does exactly the 
opposite: It makes your Color Computer 
function like a calculator. It is written 
entirely in BASIC and runs on any model 
Color Computer. 

Nine-Digit Calculator uses Reverse 
Polish Notation, in the manner of Hewlett­
Packard calculators. The screen display 
consists of the values in each of the six 
stack registers, and an entry "pad." As you 
key in a number, it is displayed in the pad. 
Pressing ENTER moves the number "up" 
the stack into Register RO. As each addi­
tional number is keyed in and entered, the 

values move up the stack. Operations are 
performed on the values in RO and the pad. 
For example, to add 10 and 5, you would 
type in 10 and press ENTER, placing it in 
RO. Then you press 5 (which is displayed 
in the pad) and then+. The two values are 
added together, and the result is displayed 
in RO. 

This type of notation takes some get­
ting used to, but it is very fast and flexible. 
If you are an experienced HP calculator 
user, you'll find using Nine-Digit Calcula­
tor is quite simple. If not, you will need 
some experimentation time initially. 

In addition to the standard functions, 
Nine-Digit Calculator supports an ample 
array of operators and functions, along 
with 100 internal memory locations. With 
one or two keystrokes you can move the 
stack up or down, clear the stack and pad, 

save to or recall from any of the memory 
locations, enter numbers in exponential 
notation, round off values, or set the number 
of decimals in. the display. With a few 
extra keystrokes you can invoke any of 18 
functions, including trig functions, logs, 
absolute value, square roots, truncation 
and random number generation. 

All of the operations and functions 
perform smoothly, and the inherent speed 
limitations of BASIC are not annoying. The 
screen display is easily read, and the entry 
of operators is facilitated by not requiring 
the use of the SHIFf key for normally 
shifted characters, such as * and +. 

The documentation for Nine-Digit Cal­
culator is clear and concise, covering all 
available functions and operations and any 
potential error messages they may gener­
ate. Despite considerable banging on this 
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program, I couldn't make it fail in a way 
not described in the documentation. There 
is also a convenient one-page summary of 
all commands, which is all you need once 
you've made an initial pass through the 
write-up. 

There is really nothing about this pro­
gram that is particularly positive or nega­
tive. The 100 memory locations seem 
positive, but I rarely use (or want) more 
than five on any calculator. The number of 
functions is not impressive, but "impres­
sive" and "useful" aren't always synony­
mous anyway. The bottom line on Nine­
Digit Calculator is that if you already have 
a calculator you're happy with, you won't 
need this program. If you don't, it offers 
basic calculator functionality for a very 
minimal cost. 

(BDS Software, P.O. Box 485, Glenview IL, 
60025,312-998-1656;$10) 

I Software 

Notes­
At last, 

-Jim K. Issei 

CoCo 2 & 3 \ 

a "Word Processor" 
for Musicians 

You 've just put your latest musical 
masterpiece to paper, carefully drawn the 
last clef, added all the sharps and flats, and 
neatly erased and rewritten all those mis­
takes you made. Is your musical transcrip­
tion ready for the band? ... for the pub­
lisher? Or are you the only musician in the 
world who can read your own handwritten 
transcriptions? 

Sing the blues no longer, because your 
CoCo has a solution that will be music to 
your ears if you have Notes - a music 
"word processor" for the CoCo 2 and 3 that 
can save you the expense of professional 
typesetting. Notes should be called a "music 
processor," for in the same way a word 
processor creates neat-looking written text, 
Notes allows you to create, edit and print 
professional-looking, single-stave music. 

Not to be confused with MIDI-sequenc­
ing software or a program that generates 
playable music data, Notes is written just 
for creating printable sheet music. Notes 
requires a 64K CoCo 2 or 3, a disk drive, a 
television or monitor and a dot-matrix 
printer (such as Radio Shack's DMP-1 06). 
The program comes on a single nonpro­
tected disk. 

Notes is a combination BASIC and rna-
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chine language program. The BASIC pro­
gram allows for convenient switching 
between the music editor and disk, and 
allows printer access. The music editor is 
written entirely in machine language to 
make it as fast and responsive as possible. 
Notes is a stand-alone package and cannot 
read music files created under any other 
editor. 

To start the program, a simple RUN 
"NO TES " loads the BASIC program and the 
machine language routines into memory. 
All the features of Notes can be accessed 
from a comprehensive main menu that 
appears on the familiar 32-colurnn green 
screen (Notes does not take advantage of 
any CoCo 3 features). 

The main menu allows single-key ac­
cess to the editor, disk I/0, printer output 
and configuration, and a special utilities 
section that allows for the adjustment of 
program parameters. File management 
options include easy file viewing, loading, 
saving, deleting and renaming. The main 
menu also keeps you constantly advised of 
how much disk space you have remaining. 

Enter the music editor and you are 
presented with a blank music stave and a 
flashing cursor on the buff and black PMO DE 
4 screen (a "stave," also called a "staff," is 
the standard set of five lines used for 
positioning notes). One stave is the maxi­
mum the editor allows you to work on at a 
time. 

The stave length represents one stave of 
music as it will appear printed on 8Vz-by­
ll-inch paper. Each stave can be divided 
by as many measures as you want, wher­
ever you want, or each stave can be preset 
to contain from two to seven equally spaced 
measures. Depending on your printer, you 
can print from seven to eight staves per 
page. Be advised that the editor does not 
allow for the connecting together of two or 
more staves, as is done in piano transcrip­
tions. Because you can't view more than 
one stave at a time, it would be almost 
impossible to create a "grand staff," for 
example, with separate treble and bass clef 
lines. 

If single stave music suits your lyrical 
purposes, then in Notes you will find a 
cornucopia of music transcription tools. 
Using the arrow keys to move and position 
the cursor (the arrow keys auto-repeat) and 
a few simple keystrokes, an aspiring maes­
tro has instant access to nearly everything 
musical. There are clef symbols, time sig­
natures, key signatures, single notes, tied 
notes, dotted notes, triplets, slurs, rests, 
sharps, flats, double sharps, double flats 
and naturals, all easily positioned with the 
fast-moving cursor. 

For putting some feeling into your music 
there is a large vocabulary of musical 

expressions, including all the standard 
dynamic indicators (arpeggios, mordants, 
trills, accents and bow direction indica­
tors). If you need to add a word or two to 
your composition, text can be inserted as 
easily as music. If a lot of text is needed, 
the whole stave can be deleted to make 
room for a song title and composer, etc. 
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If you should make a mistake along the 
way, there is a deletion function for eras­
ing and closing large areas, or the cursor 
itself may be turned into a large or small 
eraser for mopping up smaller mistakes. If 
you've forgotten to include something, 
music or text can be inserted anywhere on 
the stave. Other options include a choice 
of note stem directions, a selection of 
repeating symbols, and "over" or "under" 
ties to sustain notes across bar lines. 

Overall, I find Notes rewarding to use. 
The only awkward thing about the pro­
gram is the way it handles files. Each stave 
of music is saved to disk as a separate file 
and is named by the number of its place in 
the music. Each file is basically a disk­
hungry, three-granule PMODE screen. On a 
standard 51.4-inch, single-sided floppy disk, 
there is room for only 22 staves of music. 
With between seven and eight staves of 
music per page, a 10-page composition 
would require four single-sided storage 
disks, plus an equal number of backup 
copies (if you're as afraid of disk crashes 
as I am). 

While having a lot of files is somewhat 
cumbersome, working with single staves 
of music isn't necessarily a drawback. 
While the editor has no block-defining or 
file-merging features, the individual stave 
files can be treated as blocks. So if you 
want to repeat a certain stave later on in the 
composition, rather than re-entering all 
the notes, you simply make a new copy of 
your original stave by saving it to disk 
under a new number. 

Working with a lot of separate files also 
allows for a great deal of printout control. 
You print a page by specifying the starting 
and ending file numbers of the staves you 
want to print, and this allows you to print 
a page or portion of a page at a time. I was 
happy to see that the music printed out 
exactly as I saw it on the screen. 



I fourid the documentation very ade­
quate, consisting of 16 full double-sided 
pages of comprehensive, cross-referenced 
information. 

While I noted a few minor bugs (and a 
tendency for the program to crash if you 
press inappropriate keys), I have been 
assured by the author that tQ.e currently 
available version has fixed these bugs and 
includes new printer drivers and updated 
documentation, as well. 

At times awkward, always intelligent, 
Notes is a comprehensive and feature­
packed music editor well worth investiga­
tion. 

(Robert Pori, 137 Wingfoot Court, Ap­
tos, CA 95003, 408-688-0115; $45) 

-Walter Myers 

1 Software 

DIR-MGR+­
Disk Directory 
Manager 

CoCo 1 & 2 

DIR -MGR + is a disk directory manage­
ment utility program written for all models 
of the CoCo, requiring a minimum of 64K 
RAM. It's supplied on a single nonpro­
tected disk that also contains the program 
instructions under the filename DM INs. 

The program's main functions allow 
you to back up the current directory to an 
unused granule, write that backup direc­
tory back onto Track 17, reposition ariy 
filename in the directory, kill any file, 
rename any file or insert a dummy line on 
the directory as - - - - - - - - . - - -. In addition 
to all of these features, DIR-MGR+ also 
provides a hard copy printout of the disk 
directory in either two or three columns if 
you have a printer connected. This is a 
handy way to keep track of what you have 
on each disk. 

The program loads and runs when you 
type RUN "DIR -MGR+". You can select 
high-speed operation at a user prompt. 
Select N (No) if your computer won't run 
with the high-speed poke. If you don't 
know, select Y (Yes): If your computer 
locks up you will have to reset the com­
puter and rerun the program, selecting N 
the next time. The program is written in 
the standard 32-colurnn format but uses 
colorful screens. The actual working screen 
is split vertically so that the filenames of 
the disk you are looking at appear on the 
left side. Using the up and down arrows, 

you can scroll vertically through the vari­
ous filenames past a window where you 
select the commands. 

The program worked fine on both my 
original CoCo 1 as well as my 512K CoCo 
3 (of course, I could not utilize the high­
speed poke on my CoCo 1 ). The lack of 
added speed does not detract from the soft­
ware's usefulness . The features contained 
in this program are not new to the CoCo 
world, but their use in a menu-driven disk 
utility is a refreshing aid if you want to 
ensure you won't lose valuable programs 
because of dreaded I/0 Errors. 

I liked the ability to rename and reori­
ent my directories with the simple push of 
a key. The use of the dotted line --- ·· ---­
. - - - is a handy way of separating clusters 
of programs on a disk. If you have ever 
listed a directory and could not remember 
all of the files that made up one larger 
program, you know what I mean and will 
like this feature. 

DIR-MGR+ is a nice utility . It does 
what it ' s supposed to do at a modest cost. 
I recommend this program particularly to 
new CoCo users. It's written in BASIC; 

studying the listing would be good prac­
tice in programming and learning how the 
CoCo does what it does so well. 

(Mike Forrest, 14030 Peyton Drive, #203, 
Dallas, TX 75240, 214-239-3541; $14.95) 

-Jerry Semones 

I Software CoCo 1, 2 & 3 

Ultra-Merge­
Personalize Your 
Letters 

How would you like to personalize your 
form leiters? Well, now you can with 
Ultra-Merge from Tothian Software, Inc. 
It will let you personalize letters, forms, 
etc., using your favorite word processor 
and database files created by Tothian 
Software's Ultra-Base program. (See the 
review for Ultra-Base in the January 1989 
RAINBOW, Page 126_) 

As president of the Greater Toledo Color 
Computer Club, I immediately thought of 
one possible use for Ultra-Merge. Each 
month, notices for dues are sent out to club 
members, accompanied by a short letter 
I've written with my word processor. 
Normally I would fill in the name and 
expiration date by hand after the form was 
printed. Ultra-Merge can now take care of 
that task for me. 

To use Ultra-Merge you must first en­
ter your word processor and create an 
ASCII copy of your letter or document, 
leaving blanks at the appropriate places. 
When you use Ultra-Merge to print per­
sonalized copies of your letter, it will fill in 
the blanks with data taken from specified 
categories in the Ultra-Base files. To sum 
up, you will need a word processor, Ultra­
Base and Ultra-Merge to create your per­
sonalized letters. 

The program seems to work pretty well. 
The only negative thing I noticed was the 
slowness of the printer routine. If you were 
doing 40 letters , this could take quite a 
while. However, I usually only send out 
five or six dues notices each month, so that 
doesn't present too much of a problem for 
me. On the other hand, the search feature 
and alphabetizing is fast. 

I found the program quite easy to use, 
so easy that I really didn't even need the 
documentation that comes with the pro­
gram. In fact, the documentation is only 
three single-sided pages long. Everything 
is very user-friendly, and menus take you 
through it all. 

Upon booting up Ultra-Merge you will 
see a six-option menu. At the bottom of the 
screeri you will also see two numbers. The 
first tells you how many bytes of free 
memory space exist in the Ultra-Base fi le 
buffer. The second tells you how much 
free space there is in the ASCII buffer, 
where the master copy of your letter is 
stored. 

There are some sample files included 
that you can use to try out Ultra-Merge. 
One nice feature shared by both Ultra­
Merge and Ultra-Base is BREAK protec­
tion; if you accidentally stop the program 
by pressing the BREAK key, you can con­
tinue by typing CONT to resume. 

Ultra-Merge, along with its companion 
program Ultra-Base, is a nicely designed 
package. There are more sophisticated 
database/merge programs out there, but 
they are also a lot more difficult to use, as 
well as more expensive. This program is 
suited to the person who wants a simple, 
easy-to-use database and merge program 
to keep mailing lists, rosters, simple in­
ventories, etc. It doesn 'I require hours of 
study to use or set up. You can start making 
those personalized letters and forms right 
away! 

Ultra-Merge runs on all CoCos with 
64K. It also requires Ultra-Base and a 
word processor. 

(Tothian Software, Inc., P.O. Box 663, Rimers­
burg, PA 16248; $24.95; $39.95 for both 
Ultra-Base and Ultra-Merge) 

- Robin Jackson 
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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 . 

• 4MOST Advanced Utilities for OS-9 1.01, a 
set of four uti li ties that supplement OS-9: Sh e l l and 
the commands C P, M V and P r i n t . She l l does its 
own wildcard process ing and allows parameter 
passing. C P and MV handle file manipulation, and 
P r i n t gives users a variety of printing options. 
Magus Systems Engineering, 33A Woodva/e Green, 
Nepean, Ontario Canada K2G 4H3, (613) 225-5014; 
$24.95 us. 

Art Deli II, a fi ve-disk collection of graphics that can 
be dumped to a printer through a graphics editor. 
Includes a booklet showing samples of all printouts. 
Categories on the five disks include: Kid Sports and 
Baby Animals; Birds & Ducks; Animated Favorites I 
& II; Boats & Cars; and Shapes & Road Signs. Each 
disk contains a viewing utility. Specialty Projects, 
4810 McCrory, Memphis , TN 38122, (901) 682-8737; 
$49.95 for the set, or $9.95 per disk, add $3 SIH. 

• Big BASIC, a BASIC memory management 
program for the CoCo 3 that provides up to 472K of 
user programming and/or data storage in 512K CoCos 
or up to 92K in 128K CoCos. Unlimited size programs 
or data can be chained from disk without erasing vari­
ables or causing re initialization. One large program or 
up to 58 small programs can run at once in multiple 
windows. Danosoft , P.O Box 124, Station 'A ' , Missis­
sauga, Ontario, Canada L5A 227, (416) 897-0121; 
$39.95 U.S., $47.95 CDN, add $2.50 SIH. 

CoCo MIDI 3, a MIDI sequencer/recorder for CoCos 
I, 2 and 3. Requires 64K, a disk drive, a Muiti-Pak and 
a hardware MIDI interface (interface included). Ru­
/aford Research , P.O. Box 143, 1mperial Beach, CA 
92032. (619) 690-3648 ; $149.95. 

• Danosoft Disk Utilities, a package of utility 
programs that alter the operating system without 
occupying user programming memory (uses memory 
formerly assigned to the cassette): Big Disk - for 
BASIC users, makes the computer consider both sides 
of a double-sided drive as one 80-track drive; 
Double40- lets BASIC recognize 40 tracks on each 
side of a double-sided drive; Convert/Dsk- formats 
an existing 35-track disk from the 36th to the 80th 
track without disturbing the contents of the first 35 
tracks; and more. Danosoft, P.O. Box 124, Station 'A '. 
Mississauga, Ontario, Canada L5A 227, (4 16) 897-
0121; $17.95 U.S., $2 1.50 CDN, add $2.50 SIH. 

A Dia mond in the Rough, a graphics Adventure 
( P MO 0 E 4) in which the player becomes the assistant 
to J.R. Rudolph , master thief for hire, who has set hi s 
sights on the Tandy Diamond. Written in BASIC with 
ML subroutines, the game requires 32K and a disk 
drive. JR & JR Softstujf, P.O. Box 11 8, Lompoc, CA 
93438. (805) 735 -3889; $19.95 plus $3 SIH. 

• Diskedit , a uti lity that allows users to restore 
deleted files , modify files on disk, rename files and 
make corrections to text files. Reggie Kitchens, 1500 
Link St .. Apt. 53 , Orange, TX 77630. (409) 882-0864: 
$9.95. 
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FORTH09, an implementation of the Forth-83 sys­
tem operating under OS-9 that assumes some famili­
arity with Forth. Includes an editor and assembler. 
Requires OS-9 Level I or II. D.P. Johnson, 7655 SW 
Cedarcrest St. , Portiand, OR 97223, (503) 244 -8152 ; 
150 plus $3 S/1-1. 

KJV on Disk, #38, the books of I and II Timothy, 
Titus, Philemon and Hebrews from the King James 
version of the Bible, on di sk in ASCII files for CoCos 
I, 2 and 3. BDS Software , P.O. Box485, Glenview,JL 
60025, (312) 998-1656; $3. 

The Lyra Companion, a book by Michael Stute, rock 
guitarist and MIDI user, that takes the reader through 
the process of using Lyra, from first boot up to ad­
vanced tips. Chapters include "Scales and Hannoni­
zation ," "The Magic of MIDI" and "Compositional 
Techniques." Ru/aford Research, P.O. Box 143, 
Imperial Beach, CA 92032, (619) 690-3648; $9.95 . 

0 Memory Master, a dual-window utility that lets 
users scan, ed it, copy and print out memory from 
computer or di sk. With the dual windows, it allows 
programs of unlimited size to be chained from disk 
without reinitializing or erasing variables. Written in 
BASIC with machine language subroutines. For 64K 
CoCos I, 2 and 3. Danosoft, P.O. Box 124, Station 'A' , 
Mississauga , Ontario, Canada L5A 227, (4 16) 897-
0121; $24.95 U.S., $29.70 CDN, add $2.50 SIH. 

Milestones, a "road race" card game written for the 
CoCo 3. The goal is to travel 1000 miles along an 
imaginary road. JR & JR Softstuff, P.O. Box 118, 
Lompoc, CA 93438. (805) 735-3889; $19.95 plus $3 
Sil-l. 

Presto Partner, a RAM-res ident OS-9 organizer/ 
reminder that "hides" in the background behind other 
applications and can be called up with a press of the 
CLEAR key. Users can then enter or read notes, 
determine ASCII values, be reminded of appointment 
dates previously entered , store Rolodex-type infor­
mation on friends and contacts, and use a modem to 
automatically dial the phone. Requires a 512K CoCo 
3, OS-9 Level II and at least one disk drive . Alpha 
Software Technologies , P.O. Box 16522, Hauiesburg, 
MS 39402 . (601) 266-2773, $29.95. 

Telepak II, an RS-232 pack for use with all models of 
the CoCo, "in any configuration, with no need for 
additional power supplies or ex tra cables." The pack 
features gold-plated edge connectors, data transmis­
sion rates up to 19,200 baud, and programmable word 
length, parity and number of stop bits. Plugs into 
cartridge connector or Multi-Pak. Orion. Technolo­
gies , P.O . Box 63196, Wichita , KS 67203, (316) 946-
0440; $49.95. 

Ultra-Cat, a di sk-cataloguing program fo r 64K 
CoCos that reads floppies and creates a seven­
category Ultra-Base database file describing the 
contents of the di sks. Separate fil es can be kept for 
each disk, or individual files can be merged into one 
large database. Requires Ultra-Base. Tothian Soft­
ware, Inc. , Box 663 , Rimersburg, PA 16248; $24.95 
plus $2 S/1-1, $39.95 bundled with Ultra-Base. 

• Wheel of Fate, a Wheel of Fortune-type game 
for the CoCo 3 that lets users create their own puzzle 
fil es; two puzzle files are included. Robert Gatton, Rt. 
1, Box 93, Olin , NC 28660, (704) 546-2423; $19.95. 

Window Writer, a menu/mouse-driven, point-and­
click text editing/word process ing program for use 
with the Window Ma ster interface. Features 
WYSIWYG display with onscreen bold and italics, 
versatile formatting abilities and support for a variety 
of printers. Requires a 512K CoCo 3, a disk drive, a 
Hi-Res Joystick adapter and a mouse or joystick. RGB 
monitor recommended. A version for non-Window 
Master users is available ($79.95) . Cer-Comp, Ltd., 
5566 Ricochet Ave., Las Vegas , NV 89110, (702)452-
0632; $59.95. 

A World at War, a machine language tactical war­
game in which two armies battle it out in a battlefield 
64 spaces square. The computer can control one, both 
or neither of the armies. Players can design terrain and 
customize such factors as firepower, range and 
strength of their armies. For the CoCo 3. GSW Soft­
ware, 8345 Glenwood, Overland Park, KS 66212, 
(913) 34 1-341 I ; $25. 

• First product received from this company 

The Seal of Certification 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 consritute any guarantee 
of satisfaction. As soon as poss ible, these hardware or software items will be 
forwarded to THE RAINBOW reviewers for evaluation. 
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Window Master V2.2 
The honest new program available for the 

Color Computer JJII 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 abso lutely no memory 
away from Basic. It contains a built in Ram Disk 
which is completely transparent to Basic (512k 
version) for enhanced operation. 

It requires 1 Disk Drive, R.S. Hi-Res Interface & 
Joystick or Mouse. Includes both the !28k & 
5!2k versions for on ly $69.95 

Window- Ware 
Window Writer- A Point & Click Word 
Processor, features both Mouse & Keyboard 
type edi ting, proportional printer support, 
powerful formatting capabili ty, works with any 
printer. On screen Italic, bold etc. WYSIWYG 
Requires Window Master & 512k- $59.95 

Window Writer/W - for non Window Master 
users includes all features as described above. 
Requires 512K & Disk $79.95 
Window Basic Compiler - A Basic Compiler 
similar to CBASIC only it compiles 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/Icon 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 J>rogrammers Guide- 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 Gnmc- 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 so lder ing/plug in) 100% 
Tandy compatible 512K memory upgrade. 
Completely assembled and tested. Includes 
Ramdisk & Memory Test software described 
below. $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 
fo r 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 effic ient 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 CBA$IC is the answer! ll 

CBASIC is the only fully integrated Basic 
Compiler and Program Editing System avai lab le 
for the Color Computer. It wi ll 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, ed it 
and convert programs from a language you are 
already tamiliar with Enhanced Disk Color Basic, 
into fast efficient machine language programs 
easily and quickly . 

CBASIC supports all the enhanced hardware 
available in the CoCo 2 & 3, including Hi-Res 
Graphics, & Screen displays, Ex tended Memory 
and Interrupts. We even added advanced 
commands not available in Basic to give you a 
level of contro l only avai lable to very advanced 
Machine Language Programmers. Plus we made 
it exceptionally easy to use, not like some other 
compilers. CBASIC is the friendliest and easiest 
compiler availab le for the Color Computer. 

CBASIC is a powerful tool for the Beginner as 
well as the Advanced Basic or Machine Language 
programmer. CBASIC features well over 150 
Compiled Basic Commands and Functions that 
fully support Disk Sequential and Direct access 
files, Tape, Printer and Screen 1/0. It supports 
ALL the High and Low Resolution Graphics, 
Sound, Play and String Operations available in 
Enhanced Color Basic, including Graphics I-I/GET, 
H!Put, H/Piay and 1-1/DRA W, all with 99.9% 
syntax compatib ility. 

CBASIC makes full use of the powerful and 
flexible GIMI chip in t11e Color Computer 3. It 
will fully utilize the 128K of RAM available and 
install 2 Ultra Fast Ramdisks if 512K is avai lable, 
for program Creation, Editing and Compilation. 
You can easi ly access all 512K of memory in a 
Compiled program thru severa l extended 
memory commands that can access it in 32K or 
8K blocks and single or double bytes. 

CBASIC has its own completely inLegrated 
Basic Program Ed itor which allows you to load, 
edit or create programs for t11e compiler. It is a 
full fea tured edi tor designed specifically for 
writing Basic programs. It has block move and 
copy, program renumbering, automati c line 
number generation, screen editin g, 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 sh ipping & 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 A venue 

Las Vegas, Nevada 89110 
702-452-0632 

DataPack III Plus Vl.l 
SUPER SMART TERMINAL PROGRAM 

AU1'0PIL0Talld AU1'0-LOG ·comma11d l'roctssors 
X-MODEM DIRECJ' DISK FILE TRANSFER 

VT-100 & YT-52 TERMINAL EMULATION 
No lost data even at 2400 Baud 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 Buffer, Macro Keys or Disk. 
Display or Print the contents of !he SOk Buffer. 
Freeze Display & Review infonnation On line. 
Built in Command Menu (Help) Display. 
Built in 2 Drive RAMDISK for 512K RAM. 

Supports: R. S. Modem-Pak & Deluxe 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 language 
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 addr ess. 

• Output li stings to the Printer, Screen or both. 
Generates Assembler source directly to disk. 
Buill in Hex/Ascii dump/d isplay . 
8 Selectable Display formats 32/40/64/80 . 
Selectable Foreground & Background colors. 

• Built in Disk Directory an Kill file commands. 
Menu display with single key c·ommands. 
Written in Ultra Fast Machine Language. 

Coco 1, 2 or 3 Disk $49.95 

EDTIASM Ill 
DISK EDITOR ASSEMBLER 

EDT/ASM Ill is a Disk based co-resident Text 
Edi tor & Assembler. It is designed to take 
advantage of the new feat ures avai lable in the 
CoCo-3 with either 128K or 5!2K of memory. 
It has 8 display formats from 32/40/64/80 
columns. There is also a free standing ML Debug 
Monitor. 

EDT/ASM Ill has the most powerful, easy to use 
Text Editor available in ai'\y Edi tor/Assembler 
package for the Color Computer. 

• Local and Global strin g search and/or replace. 
• Full Screen line editing . 
• Easy to use Single key editing commands. 
• Load & Save standard ASC!I formatted fi les. 
• Block Move & Copy, Inser t, Delete, Overtype. 
• Create and Edit files larger t11an 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 



I Doctor ASCII 

Patch for JEFF2? 
I have a disk utility program for my 

CoCo 1 called Jeft2./t was written by Jeff 
Francis in 1984 and marketed by Spec­
trum Projects. I have since acquired a 
CoCo 3, and this program will not run on 
it. Since Spectrum apparently is no longer 
in business, I thought you might have a 
patch or modification that would allow it 
to run on the CoCo 3. 

T. J. Fraley 
Freeport, Texas 

All rights to Jeff Francis' Disk Utility 
2 .1 A were sold by Spectrum Projects to 
Microcom Software. Contact Microcom 
at 1-800-654-5244 for an upgrade. 

Trouble with CoCo 3 
I have had my CoCo 3 fo r a little over a 

year now. lt has 128K memmy, a CCR-81 
cassette recorder and television/compos­
ite monitor. / haven't had any trouble with 
it until now; when I turn my computer on, 
all I get is a blank, low-resolution green 
scree nand a loud hum. There is no prompt 
message and pressing Reset doesn't help. 
I can't even get Larry, Moe and Curly to 
come up when I try a cold start. Could you 
please tell me what may be wrong and 
what, if anything, I need to replace? Also, 
do you know where I can get a grounding 
wrist strap or grounding cuffs? 

Michael Antonucci 
Stanton, California 

Complete diagnostic information in­
cluding oscilloscope and YOM readings 
can be found in the MS-260334 Color 
Computer 3 Service Manual ($ 15.60, or­
derable by your local Radio Shack store 
from Tandy National Parts). If you have no 
access to diagnostic equipme.nt and are 
willing to gamble, a common failure is the 

Richard Esposito is the principal engi­
neer for BDM Corporation. He holds 
bachelor's, master's and doctorate de­
grees from Polytechnic Institute of Brooklyn. 
He has been writing about microcompu­
ters since 1980. 

Richard Libra is a simulator test opera­
tor for Singer Link Simulation Systems 
Division. 
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CoCo's 68B09 microprocessor. A ground­
ing strap can be purchased from any major 
electronics supply house. 

Pascal Problems 
I read the article in the March '89 

RAINBOW about the patches for OS-9 Pas­
cal. I applied them and they work great! 
Many thanks. 

There are several other problems with 
the Pascal 2.0 compiler- the PCODE 
Translator (PascalT) and the Externals 
Linker (PascalE). I've tried these and get 
the same errors I formerly got from the 
compiler (Pascal). Is it possible to obtain 
patches for the rest ofthe compiler library 
so the whole thing can be used on Levell/? 

I also have a question concerning an 
error that I encountered while trying to 
run another Pascal 2 .0 program. The er­
ror is a Pascal Error 244 (it isn't docu­
mented) . What is it? 

Phil! Beistel 
Pittsburgh 

If anyone has additiona l patches for 
Pascal, please send them in and your name 
will be enshrined in this column. Error 244 
is an OS-9 Read Error. 

Invisible Errors 
Recently, when typing in a RAINBOW 

program and utilizing RainbowCheckPius, 
I got a mismatch at the first checkpoint, 
indicating I had typed incorrectly. I made 
a check of the text on the monitor and 
found no error. To check more thoroughly, 
I ran off an LUSTing but still found no 
error./ then retyped the section of the pro­
gram and this time came up with matching 
numbers at the checkpoint, indicating no 
errors. I then ran off an L LISTing of the 
second typing. Comparing the two LL I STs, 
I find them identical. Am I to assume that 
RainbowCheck.Plus is not fool-proof, or is 
my64K Ext. sick, or this is just one of those 
things known as a glitch? 

James S. McNeill, Jr. 
Wilmington, Delaware 

RainbowCheckPlus uses a checksum 
process. If you type in a program with 
missing or extra spaces, it will flag an error 
although syntactically correct. [See RAIN­

BOW Info, Page 14 for more information.] 

Keeping Up with Changes 
I readTHERAINBOW every mpnth and am 

constantly attempting to enlarge my CoCo 
3 setup. Since 19791 have had a CoCo of 
some kind or another (even a 4K standard 
for $400). 1 have not been able to keep up 
with all the changes since I went to a CoCo 
3. Every time I want to try out some soft­
ware, I find it is not compatible or requires 
an uncommonly known patch. Could you 
please make a listing of compatible OS-9 
Levell programs with any patches needed 
to get them to run in OS-9 Levell/? I am 
most interested in OS-9 Levell/ with Multi­
Vue, DeskMate 3, Pascal (written for Level 
1) , TS Word, TS EditandTS Spell./ am a 
capable assembly language programmer 
and know how to tear this machine apart, 
but I have no time to dig i!}tO the operating 
system. I would really like to buy C, Dy­
naCalc, and several other programs writ­
ten in Levell, but am afaid I will never be 
able to run them in Levell!. I don't even 
know if the TS Word/Edit/Spell is really 
working properly./ am also looking for an 
OS -9 version of COBOL. Do you know (fit 
exists? How about FORTRAN? 

Terry Steen 
Hampton, Virginia 



Most Level I software works fine with 
Level II. If it uses a Level I graphics 
screen, it can only run in a VDG window. 
Most games, spreadsheets, editors, etc. fit 
in this category. I know of no OS-9 COBOL 

compiler. Microware had a beta version of 
FORTRAN ' 77 a few years ago but it was 
never released. 

Driver, Anyone? 
I recently bought Max 10 and CoCo 

Max HI and own a ProWriter (C. ITOH) 
851 OA printer. CoCo Max doesn't support 
that printer to the best of my knowledge. 
The documentation mentions a "driver 
development kit." I wondered if anyone 
has already developed the driver for that 
printer and would be willing to share it. 

Howard F. Brock Jr. 
Pittsburgh 

If anyone has one, please let us know. 
Personally, I use a Tandy LP VIII for 
CoCo print work. 

Unloadable DeskMate 
A friend loaned me his copy of Desk­

Mate, which will not load in my CoCo I 
with 64K and Extended Color BASIC. I 
loaded the program in Appendix G and it 
still will not load. Maybe my DOS has 
something to do with it; 1 have two double­
sided disk drives. The message on the 
screen at loadup is: 

DISK EXTEND ED BASIC 1. 0 COPYRIGHT 
(C) l 9B3 BY ED HO SI ER MODIFIED 40 

TRACK FAST. 

Can you help? 
Dean B. Rice 

Maryland 

It could be due to the nonstandard Disk 
Color BASIC ROM in your machine. To 
find out for sure, borrow your friend's disk 
controller. 

OS-9 Device Driver 
Apart from mentioning that it exists, 

and how to X mode it, there is virtually no 
documentation for an /ml OS-9 device 
driver. How do I use it? Also , what exactly 
are MODPAK and ACIAPAK, which are fre-

quently mentioned. (Both questions refer 
to OS-9 Levell/.) 

PhilipP. Brown 
Fat, California 

/ ml is the device name for the Tandy 
Direct Connect Modem Pack (a.k.a. MOD­

PAK). If a connection is established with 
another computer or terminal, you could 
type ec ho hell o>/ ml, which will display 
he ll o on the other machine. ACIAPAK re­
fers to the discontinued Tandy Deluxe RS-
232 Pak or the third-party clones now 
available. 

Modem Fire-up 
I have a Coco 3 with 128K and an old 

Multi-Pak with a different PAL chip./ still 
have trouble getting my modem to fire up. 
Any help would be appreciated. Also, do 
you know of a way to shut off the Reset 
button with software ? 

Robert Allen Dean 
Flint, Michigan 

Your modem problems could be rooted 
in the parameter settings in your commu­
nications program (proper baud rate, par­
ity, number of bits, number of stop bits, 
etc.), the cable (printer cables are wired 
differently from modem cables), or a hard­
ware problem in the modem or computer 
serial port itself. It is possible to intercept 
the Reset vector after the fact, but you 
cannot totally disable Reset with software 
since pushing that button causes a hard­
ware operation. 

For a quicker response, your ques­
tions may also be submitted 
through RAINBow's CoCo SIG on 
Delphi. From the CoCo SIG> 
prompt, pick Rainbow Magazine 
Services, then, at the RAINBOW> 
prompt, type ASK for "Ask the 
Experts" to arrive at the EX­
PERTS> prompt, where you can 
select the "Doctor ASCII" online 
form which has complete instruc­
tions. 

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 
EGM-1 Color RGB (EGA) 
Magnavox CM8762 Color RGB 
Magnavox 9CM053 Color EGA 
Magnavox 9CM062 Color VGA 
Pacl<ard Bell Monochrome TTL 
NEC Multisync II Color 
NEG 2A 14' Super VGA Color 
NEG 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 Meo Hardcard 
5 1/4" t:xternal 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 
510 .00 
295.00 
389.00 
429.00 
89.00 

625.00 
545.00 
710.00 
205.00 
195.00 
239.00 

180.00 
450.00 
395.00 
215.00 
269.00 

Prac. Peripherals 1200B Internal 75.00 
Prac. Peripherals 2400B Internal 175.00 
Packard Bell 2400B 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 LQ-510 Dot-Matrix 
Epson L0·850 Dot-Matrix 
Epson FX-1 050 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 prices and offers may be chnnged or withdrawn Without not1co. Ad110r· 
tisod pncos are cash prices . C.O.D. accepted add 2% (minimum charge 
$ 10.00). t.: .c .. Visa add 2% . All non detective 1tems reqUire return 
morcnan~ise authorization. Call lor AMA Number before return1ng. 
Delivery IS subject to product avatli"lbtlily. Add 1 V1% lor shtpptng and 
handling , $5.00 minimum charge. 

TM · Reg istered Trademark of Tandy, Epson, and IBM 

Monday thru Friday 9am- Spm EST. 

~ii§i PERRII 
BBBBB ~OJ[j][]J[J01][3DJ0 
124 South Main Street, Perry, Ml 48872 
CALL 1-517-625-4161 or TOLL-FREE 

1-800-248-3823 

July 1989 THE RAINBOW 125 



~ 
IL....f!!f-ee'li:lafl1tUl:J-rAe:!----------·--------- - ---------=0 -=-5 -.::_9 ~ 

A simpler way to call the SS.Tone system call 

Syscall Sounds 

B ASIC09 provides OS-9 Level II users 
with a way to unleash a great deal of 
the CoCo 3's power. In addition to 

most of the features available through Disk 
Extended Color BASIC (DECB), BASIC09 

provides a number of other valuable fea­
tures, including more looping commands, 
the ability to write programs using small 
modules, and a faster execution speed. 

However, after experimenting with this 
powerful language for a while, I noticed 
that commands I had used often in DECB 
were missing. I needed a way to produce 
sounds other than the standard beep pro­
duced by the command Run Gfx2( "bell"). 

Eventually, I discovered that other sounds 
could be produced using the Sy sca ll pro­
cedure to call the ss. Tone system call. 
(See Page 8-150 of the OS-9 Technical 
Reference.) This method seemed clumsy 
and confusing so I wrote the procedure 
Sound to simplify the process. 

To use Sound, a calling program needs 
to provide values for the frequency, dura­
tion and amplitude of the tone to be pro­
duced. For example, to produce a low­
pitched tone for two seconds at a medium 
volume, the calling program would con­
tain the following line: 

RUN SOUND(l500.120.,30) 

The program TestSound provides an 
example of using the Sound procedure 
from within a BASIC09 program. 

Sound can also be used from the OS-9 
command line after it is packed by typing: 

runb soundlfrequency, duration, 
amplitude) 

Darrel Behrmann has associate de­
grees in computer programming and ac­
counting. He enjoys using his CoCo 3 as 
a hobby as well as for keeping records of 
his farm finances . 
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substituting a number from 0 to 4095 for 
the frequency, from 0 to 255 for thedura­
tion, and from 0 to 63 for the amplitude. 

The Sy s call procedure must be in the 
current execution directory or in memory, 
and Runb must be available if Sound is to 
work properly from the OS-9 command 
line. 

Listing 1: Sound 

PROCEDURE Sound 

I hope this procedure makes it easier for 
you to write programs that are pleasing 
to the ears as well as the eyes. 

(Questions or comments concerning this 
article may be addressed to the author at 
U-251 RD16, Rt.l, Napoleon, OH 43545. 
Please include an SASE when requesting a 
reply.) 0 

0000 (* This procedure wi l l produce a sound 
0026 (*when given the frequency, duration, 
004C (* and amplitude. 
005D PARAM frequency,duration,amplitude:INTEGER 
006C TYPE registers=cc.a,b,dp:8YTE; x,y,u:INTEGER 
0091 DIM regs:registers 
009A DIM call code:8YTE 
00A1 callcode=$8E 
00A9 regs.a=$01 
0085 regs.b=$98 
00C1 regs.x=duration+256*amplitude 
00D5 reg s .y=frequency 
00El RUN syscall(callcode,regs) 
00F0 END 

Listing 2: TestSound 

PROCEDURE TestSound 
0000 (*This program will test the Sound procedure 
002D (* 
0030 DIM frequency,duration,amplitude:INTEGER 
003F LOOP 
0041 RUN gfx2("clear·) 
004E PRINT "Enter the frequency you wish to hear in· 
0079 PRINT "the range of 0 to 4095. Or enter -1 to• 
00A4 PRINT "quit.• 
00AD INPUT "Frequency: ",frequency 
00C0 EXITIF frequency <0 THEN 
00CC ENDEXIT 
00D0 PRINT 
00D2 PRINT 
00FC PRINT 
0109 INPUT 
0118 PRINT 

"Now enter the duration in the range of· 
"0 to 255.· 
"Range: ",duration 

011A PRINT "And finally enter the amplitude i n the• 
0144 PRINT "range of 0 to 63.· 
0159 INPUT "Amplitude: ",amplitude 
016C RUN sound(frequency,duration,amplitude) 
0180 ENDLOOP 
0184 END 



Dr. Preble's Programs 
Since 1983 

Pyramir 
This fascinating CoCo 3 game continues 
to be one of our best sellers. PyTDDix 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. 

T.IJe Freedom Series 
Vocal Freedom 

I 've got to admit. this is one nifty 
computer program. J"o&6f FrMNiom turns 
your computer Into a digital voice 
recorder. The optio•al Hacker"s Pac lets 
you incorporate voices or sounds that you 
r ecord 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 meuaee millder. 
Record a messaee for your family into 
memory. Set Vocal Freedom on 
au t omatic. Whe n Vocal Freedom "hears" 
any noise in the room. it plays the pre­
recorded message! Disk operations are 
supported. VF also tests memory to take 
advantage of from 64K up to a full 
512K. Requires low cost amplifier (RS 
cat. 1:1277-1 008) and any microphone. 

Mental Freedom 

Would your friends be impressed if your 
computer could read tbeir minds? Mental 
Freedom uses the techniques of 
Biofeedback to control video game action 
o n t he screen .Teletillesis? 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. *'63-675. 

BASIC Freedom 

Do you ever type in BASIC programs, 
manually'? If you do. you know it can 
be ~ real chore. Basic Freedom changes 
all that. It gives you a full sereen editor 
just like a word processor . but fOf' 
BASIC pro1rams. Once loaded in. it is 
always on-line. It hides invisibly until 
you call it forth with ~ sinele keypress! 
This program is a must for programers 
or anyone who types in programs. By 
Chris Babcock and a product of 
Color Venture. 

Lig.IJtning Series 
These three utilities give real power to 
your CoCo 3. 

Ramdisk. Lightning 

This is the best Rarndisk available. II 
lets you have up to 4 mechanical disk 
drives and 2 llam drives on-liae and is 
fully compatible with our printer spooler 
below. 

Printer Lightning 

High capacity print spooler for CoCo 3. 
Load it and forget it--e x cept 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 512K. Reads your 
master disk once and then makes 
superfast multiple disk backups on all 
your drives! No need to format blant 
disks first! Supports 35. 40 or 80 track 
drives. 

COCO Braille 
Produce standard grade 2 Braille on a 
Brother daisy wheel printer. Easy to use 
for sighted or blind user. No ll:nowledte 
of Braille i1 necesnry. Call tor free 
sample. The raised 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 
a bllity to learn! 

Prices 
CoCo 3 only 

6VD Disk Lq.lllllilll- Disk .......... $ 1 9. 9 5 
Pri11tu Lil.llbli., Disk .. .............. S I 9. 9 5 
Bl&kllp Lil.llllliDI- Disk . ... . ......... S 1 9 . 9 5 
All~~~ .Did ......................... $49.95 
Pyr .. Jx. Disk ............ .. ............ $24.95 

CoCo 1.2. or 3 

JTonf Fntul-. Disk .......... . ...... S 3 4. 9 5 
Yonf Frettdom H1ekns l'lrc ........ $14.95 
COCO Bniffe .............. . ........ . .. . $69.95 

CoCo 2 or 3 only 

¥•11161 Fnttdom Dis£ .......... . .... S 2 4 . 9 5 
B6si& Fr•INio•. .Dill: . ................ $ 2 4. 9 5 

CoCo 1 or 2 only 

J'DOS. T.ll• U11disk, a menu operated 
ramdisk for the CoCo I or 2. LOAD. 
SAVE. KILL. DIRECTORY. are all 
supported. Tape ... .. ......... . .......... $24.95 
JTDU.M"P, backup Undisk files to sin8le 

tape fjle. Tape .......................... $14.95 
JTP6LNT.. P r i n t U n ct i s k d i r e c t o r y • 

Tape ......................................... $9.95 

We S.IJip 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 

24 Hour Order Line 

Visa. MasterCard. COD. Check 

(502) 969-1818 



I Feature 

A CLS Command 
for OS-9 

W hen I bought OS-9 for my CoCo, 
I looked forward to a world of 
new system power and was not 

disappointed. OS-9 reminds me so much 
of the UNIX system that I sometimes confuse 
the two. 

It is a great improvement over Disk 
BASIC. Yet, I do miss one old friend : Cl s 
(clears the text screen to one background 
color). Not having a Cl s command en­
couraged me to flex my muscles and write 
my own. 

It seemed simple enough- the manual 
said that pressing CTRL-L or typing oc (Hex) 
would clear the screen. I tried pressing 
CLEAR-Land then ENTER, but produced Error 
2 16 ("Path Name Not Found"). Checking 
the manual , I found the Echo command, 
which "echoes" to the screen whatever I 
type in after it. For example, typing echo 
hello prints "hello" on the screen. 

I tried typing ec ho, then pressing CLEAR­
L and ENTER. The disk spun and about two 
seconds later the screen was blank. I could 

Mark E. Sunderlin has a Bachelor's of 
Science in Mathematics and works for the 
U.S. Government as a systems analyst. He 
has been involved with computers since 
the TRS-80 Modell, and is a f ormer Radio 
Shack employee. 
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have left it at that, but the command was 
too slow and involved too much typing to 
make it convenient. 

Enter the next step in the refinement of 
the command: a procedure file. This fea­
ture of OS-9 is made for storing a long set 
of commands in a batch file. It also gives 
you the ability to have any command, with 
your favorite options, called by whatever 
name you want. For example, if you want 
shorthand for a 0 i r e command, use B u i l d 
to make a fil e called De containing one 
line: the Di r e command. Now when you 
type de, OS-9 reads the command(s) in 
your file de and executes them as if you 
had typed them directly from the key­
board. 

To help me I made a procedure file 
called Cl s : 

OS9:build cls 
? echo CLEAR L 
? <CR > 
059: 

Now when I type in c l s it is all done for 
me. This was closer to being what I wanted, 
but still slow. OS-9 had to read the C l s file, 
load the Echo command, and then execute. 
This took about two seconds. A major time 
lag was in the reading of the disks. I looked 
in the manual for a way to speed this up. 

The Load command was what I was 
looking for. With it you can put a fre­
quently used command in memory so it 
doesn't have to be called in from disk each 
time you want to use it. The Link com­
mand makes the command permanent in 
memory until you either re-boot the sys­
tem or unlink the command. 

The Copy command is a good candidate 
for this. When you are going to do a lot of 
file copies, it will make your life easier if 
Copy doesn't have to be loaded each time 
it is executed. 

I loaded the Echo command into mem­
ory and linked it, then retried the Cl s 
procedure file . It was much faster, taking 
about one second. But I didn't stop there, 
for two reasons: First, I wanted to make it 
even faster; and secondly, the Echo com­
mand took up too much memory space. So 
I decided to take the big plunge and write 
my own Cl s command- in assembler. 

Why assembler? Cor BASIC09 would be 
so much easier and would take only about 
three lines of code each. One of my goals 
was to make C l s as small as possible so I 
could have it in core at all times without 
losing much memory. Both C and BASIC09 

would produce larger code than assem­
bler. Another reason was that I had just 
bought OS-9 and couldn't afford a high­
level language yet. 



__________________________________________________ o_s_-9~~ 

Finally, here it is: my first OS-9 assem­
bly program that clears the screen on the 
CoCo under OS-9 (see the listing). Let's 
look at the code a line at a time. 

The first line is just a name command 
that generates no code and is basically a 
comment line. The next line tells the as­
sembler to do the next set of code until it 
hits an en de on the first pass of the assem­
bler. This is only one of the many condi­
tions you can put on the i f , letting you. 
have greater control over the assembler as 
you can control if; it will assemble sec­
tions of code based on most any condition 
you want. This is a rather advanced topic 
and is covered in the OS-9 manuals. 

The next line includes several already 
written OS-9 routines in your code so you 
can call them easily. We will use two of 
these routines later in the program. The 
endc tells the assembler to end the condi­
tional assembly and resume normal as­
sembly. 

The next line is the Mod statement, which 
is required in every OS-9 assembly pro­
gram, yet is often missed by beginners. 
Let 's look at it a little closer. The Mod 
statement has six simple arguments. Their 
technical explanation is a bit difficult but 
not necessary in order to use them. 

Notice how my Mod statement uses la­
bels to equate certain points in the pro­
gram to addresses needed in the Mod state­
ment. The first is an equate to the last 
executable statement of the program; the 
second, a label to an address for the mod­
ule name; the third, a constant in almost all 
OS-9 assembly programs, as is the fourth. 
The fifth is a label to the first executable 
statement in the program; and the sixth is 
a label to the end of the data area, which 
I'll explain in a minute. 

The next two statements are constants 
for the OS-9 programs needed for Mod 
statements. You could put the Prgrm+Obj ct 
and Reent+ 1 statements in the Mod state­
ment itself, but these two constants make 
for a little more readable code. 

The next statement sets aside one byte 
for storage. OS-9 keeps the program and 
its data area separate when it loads the pro­
gram, keeping storage area separate from 
the executable part of the program. In our 
example we only need one byte of storage. 
If it needed more, we would add it here. 
Then we have an equate to mark the end of 
the data area as needed by the Mod state­
ment above. 

The next statement is the equate to the 
first executable statement of the program. 
The first executable line loads the address 

of the first byte of data area into the X 
register. OS-9 will always have the U 
register point to the data area when a 
program is entered. Thus the address of a 
label to a data area plus the U registers 
offset, is that label' s effective address for 
the program. 

Next Register A is loaded by pressing 
CTRL-L or by typing OC (Hex). This code 
clears the screen .on the CoCo (but can be 
easily changed for other terminals by 
replacing De with whatever your terminal 
needs to clear its screen). 

The following statement stores the clear­
screen character into the memory address 
called C n t r l . This also means that Regis­
ter X points to the address of the clear­
screen character. 

Registers A and Yare each loaded with 
a one. The OS-9 call I $Write, a built-in 
routine defined in the /d0/defs/os9defs, 
does a write based on the contents of the 
A, Y and X registers. The A register is the 
Input/Output channel for the write-on. By 
default Channell is the OS-9 standard out, 
which, unless you tell OS-9 otherwise, is 
your screen. Register Y tells I$ W r i t e how 
many bytes to write out and contains the 
address of the bytes to be written out. We 
have only one. Having set up all the regis­
ters , the call is made and the screen is 
cleared. 

But we are not 

The listing: c 1 s 

ing. You may safely leave out the com­
ments. Then, after entering the text, as­
semble the program. The command line to 
do this is: 

os9:asm cls o #12K 

This produces a new command in the 
execution directory called Cl s . To use the 
command, type cl s . After the program 
loads, the screen clears. The beauty of this 
program is that it is only 39 bytes long. 
You can therefore load into memory per­
manently without making much differ­
ence in the size of other programs you are 
able to run. Do this by typing l o ad c l s. 
Now Cl s is always in memory and runs 
almost instantly. You can even arrange 
C l s as automatically part of memory when 
you boot OS-9 - but that could be another 
article. 

This is by no means the definitive Cl s 
program. It has room for improvements 
such as size reduction and error checking. 
Perhaps you have some ideas. 

(Questions concerning this article may 
be addressed to the author at 1430 Grey­
stone Terrace, Winchester, VA 22601. 
Please include an SASE when requesting a 
reply.) 0 

out of the program 
yet OS-9 
makes an orderly 
exit. It therefore 
gives the F$Exit 
command, which 
ends an OS-9 
program and op­
tionally displays 
an OS-9 error 
message. The er­
ror message num­
ber is stored in the 
B register before 
the call. Since 
there are no er­
rors to look for, 
we clear Register 
Band call F$Exit . 
Our program is 
over and the 
screen is clear. 

************************** 

To use Cl s, use 
eitherBui l d, Edit 
or your favorite 
editor and enter 
the source code as 
shown in the list-

* CLS - AN 059 PROGRAM * 
* TO CLEAR THE SCREEN * 
*WRITTEN BY: * 
* MARK E. SUNDERLIN * 
* * 
************~************* 

CLS 

CLSNAM 
TYPE 
REVS 
CNTRL 
SIZE 
START 

NAM 
IFPl 
USE 
ENDC 
MOD 
FCS 
SET 
SET 
RMB 
EOU 
EOU 
LEAX 
LOA 
STA 
LOA 
LOY 
OS9 
CLRB 
OS9 
EMOD 
EOU 
END 

/D0/DEFS/OS9DEFS 

CLSSIZ,C LSNAM,TYPE,REVS, START ,SIZ E 
IC LS/ 

CLSSIZ 

PRGRM+OBJCT 
REENT+l 
1 

* 
CNTRL ,U 
if$0C 
CNTRL 
#$1 
#$1 
!$ WRITE 

FHXIT 

* 
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That's the Way the Ball 
Bounces 

By William Barden, Jr. 
Rainbow Contributing Editor 

Here's a sample programming assignment for those just 
getting interested in programming their own games and 
graphics: Design a simple program that shows a ball 

dropped from the top center of the screen. It bounces in shorter 
heights until it comes to rest on the screen bottom. Sounds simple 
enough, doesn't it? The fact is, however, there are a number of 
ways to approach the problem. 

First of all, assume that you are using Extended Color BASIC, 
not BASIC09 or another language. The problem can be done in 
BASIC09, C, Pascal or 6809 assembly language, but Extended 
Color BASIC keeps things simple and is most widely used. 

This column gives a basic tutorial on approaches to take in 
animating graphics, including the pros and cons of different 
methods. You might want to pick up the Radio Shack book Color 
Computer Graphics, by William Barden, Jr. The book, although 
discontinued, is still available in many Radio Shack stores. A 
word of warning: The book was written before the days of CoCo 
Disk BASIC and OS-9: Some of the material could be supple­
mented, but almost all of it generally applies as a basic tutorial. 

Method One: Using CIRCLE 
The first method you might think of using is the CIRCLE 

command in BASIC. CIRCLE draws a circle anywhere on the screen 
-even off of it. We could draw a circle, leave it on the screen for 
a short period, erase it, then redraw it a little lower. If done fast 
enough, there is a simulation of a ball dropping or bouncing. 

Listing I shows the basic scheme. First, set the screen mode. 
As you probably know, the CoCo has two or three types of 
screens, depending upon your model. The CoCo 1 and 2 have text 

Bill Barden has written 27 books and over 100 magazine articles 
on various computer topics. His 20 years' experience in the 
industry covers a wide background: programming, systems analy­
sis and managing projects for computers ranging from main­
frames to micros. 
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and graphics screens, the text screen allowing a text display of 32 
characters per row and 16 rows, or graphics in 256 pixels 
horizontally by 192 pixels vertically. The CoCo 3 has these 
modes, but also has a high-resolution graphics screen of 640-by-
192 pixels. In the CoCo 1 and 2 you cannot intermix graphics and 
text unless you design your own text characters in graphics mode. 
In the CoCo 3, you can display graphics and text in Hi-Res mode. 
A general form for all models in a Lo-Res graphics screen is: 

100 PMODE 3 ,1 
110 PCLS 
120 SC REEN 1,0 

The first command sets the 128-by-192 four-color graphics 
mode with graphics Page 1. The next command clears the 
graphics screen, while the third command displays the graphics 
screen with a color set of 0. SCREEN lets you flip back and forth 
between text and graphics screens. Extended Color BASIC comes 
back to text mode at the end of programs or to display error 
messages for those encountered during graphics operations. At 
this point you'll see a blank graphics screen. To draw a circle 
representing the ball, you need: 

140 CIRCLE (128,96),20 
160 GO TO 160 

This command draws a circle at the center of the screen. The 
12 8 refers to the x coordinate of the screen, 9 6 is they coordinate. 
All low-res graphics modes use x values from zero to 255, left to 
right, andy values from zero to 191, top to bottom. So x=128; 
y=96 centers the circle in the screen center. The 20 value is the 
radius of the circle, making the circle about as wide as 20/192 or 
one-ninth of the screen. 

Ok, you've got the circle, but how do you move it? To simulate 
a bouncing ball, keep the circle centered from left to right and 
move it up and down. This means that the x value, the center of 



the ball, can remain at 128, but they value changes. Since the 
circle is about 40 units in diameter, y can be changed from o to 
17 2. This scheme is shown in Figure 1. 

The code for this is: 

100 PMODE 3 , 1 
llO PC LS 
120 SCREEN 1,0 
130 FOR Y=O TO 170 
140 CIRCLE (128,Yl,20 
150 NE XT Y 
160 GOTO 160 

If you run this program, you'll notice a strange result- the 
ball is drawn but not erased, resulting in a wide band down the 
center of the screen. The circle can be erased by several methods, 
one of which is clearing the screen with another PC LS after the 
CI RC LE. However, this isn't sufficient if you need to save other 
graphics on the screen. Another way is to use cIRCLE again, but 
with the background color specified: 

145 CIRCLE (128,Y) , 20,1 

X=128 X=255 X=O 

Y=O -r'--------~------------~ 

f 0 -----------Y=D to 172 

Y=191 -L----------------------' 

Figure 1: x and y Coordinates 

The complete program is shown in Listing I. If you run the 
program again, you'll see a rough-edged circle moving down the 
screen from top to bottom. The roughness is the result of the 
conversion of curved lines into a matrix of dots in 128-by-196 
resolution. Also, another problem is that the ball moves very 
slowly, taking about 41 seconds to go from top to bottom! Can 
this be speeded up? · 

To speed JJP the movement of the ball, make the distance 
between draws of the ball greater than one pixel. The FOR 
statement draws a ball at 173 positions on the screen, from y=O to 
y=170. ChangingFORto1 30 FOR Y=O TO 170 STEP 2 drawsthe 
ball at y=O, 2, 4, etc., about one-halfthe number of positions . This 
speeds up the movement by a factor of two. Even greater step 
sizes can be used, but if the distances become too great, move­
ment looks choppy. 

Method Two: CIRCLE with PAINT 
The whole effect of using CIRCLE and drawing and redrawing 

the ball is not that terrific because the ball is just an outline. In 
Listing 2, I've added a PAINT statement to add color. PAINT starts 
from a given point and adds a color until a boundary is reached. 
Unfortunately, this takes a long time- every pi \(-el within an area 
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Have you explored the wealth of informa­
tion in our past issues? From our very first, 
four-page issue to many with more than 300 

·pages qf material, it's all just for CoCo users 
-a great way to expand your library! 

A WORLD OF INFO AT A BARGAIN PRICE 

All back issues sell for the single issue 
cover price. In addition, there is a $3.50 
charge for the first issue, plus 50 cents for 
each additional issue for postage and han­
dling if sent by United Parcel Service. There 
is a $5 charge for the first issue, plus a $1 
charge for each additional issue on orders 
sent by U.S. Mail. UPS will not deliver to a 
post office box or to another country. 

MOST ISSUES STILL AVAILABLE 

Issues July 1981 through June 1982 are 
available on white paper in a reprint form. All 
others are in regular magazine form. VISA, 
MasterCard and American Express ac ­
cepted. Kentucky residents please add 5 
percent state sales tax. In order to hold down 
costs, we do not bill, and no C.O.D. orders 
are accepted . 

Due to heavy demand, we suggest you 
order the back issues you want now while 
supplies last. 

To check availability and order, review and 
fill out the form on the next page and mail 
it with your·payment to: 

THE RAINBOW 
The Falsoft Building 
P.O. Box 385 
Prospect, KY 40059 
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VOLUME 3 OCT'86 Graphics $3.95 0 
AUG '83 Games $2.95 0 NOV '86 DataComm. $3.95 0 
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Step 1 After Step 1 

Step 2 

Figure 2: PAINT Fill Procedure 

must be filled. PAIN Ting the entire 256-by-192 screen, for ex­
ample, takes about seven and one-half seconds -a long time by 
computer standards. PAINTing the inside of the ball takes about a 
quarter of a second, slowing down the whole animation process 
even more than the skeleton ball drawn by CIR CLE. The PAINT 
algorithm in BASIC doesn't necessarily paint from top to bottom. 
It may start at the center and fill the bottom half of a figure, come 
back and fill the top, then fill nooks and crannies. The whole 
process is messy on screen. See Figure 2 as an example. · 

Drawing the ball with CIRCLE and PAINT produces a ball in 
about 90 seconds. The step size can be changed as in Listing I, but 
the overall animation effect is still not great. Instead of a 
bouncing ball, it looks like a setting sun. 

Method Three: DRAWing a Ball 
Let's try another approach. The DRAW statement in BASIC 

allows youl:o-draw a series of line segments on the screen. Some 
newer Microsoft implementations of DRAW allow you to draw a 
line between any two points, but in CoCo BASIC you can only 
draw horizontal, vertical or diagonal lines. However, we can 
simulate a circle by using DRAW subcommands. 

150 DRAW "BM108.=Y;U10 ;E1 0:R10 ; F 
10;D10;G1 0;L10 ;H 10" 

DRAW makes the circle-like figure shown in Figure 3. Subcom­
mands are separated by semicolons (or blanks). The first 
subcommand, BM108. =Y: moves an imaginary graphics cursor to 
.x=108,y, where y is the vertical position on the screen. (An equals 
sign indicates that the Y position is from a variable and not an 
absolute amount). Once the graphics cursor is positioned, the 
figure is drawn one line segment at a time. DRAW is like c I RCLE in 
that it draws a skeleton of a shape. 

Unless a color is specified in the DRAW, the color of the lines 
drawn are in the foreground screen color. However, a color 
subcommand can be specified, and this is how the figure can be 
erased for animation. After the figure is qrawn, the following line 
erases the figure by redrawing the same lines in screen back­
ground color: 

160 DRAW "BM108 ,=Y:C1 : U10;E 10; R1 
O;F10 ;D10;G10;L10 ;H 10; C4 " 



The color is then set back to the foreground color for the next 
draw. When Listing 3 is run, the result is a flickering ball-like 
shape that floats from top to bottom in about 11 seconds, better 
than the two preceding methods, but still not effective graphics. 
The movement quickened after making the step size bigger, as in 
the preceding cases, but the method is still far from producing a 
bouncing ball effect. 

Method Four: POKEing Along 
In the days of the Tandy TRS-80 Model I (when programmmers 

had guts), a favorite method of speeding up screen graphics was 
a method called screen pokes. The PO KE command in CoCo and 
other BASICs allow you to change any memory location from 
within a BASIC program. Since the CoCo graphics screen is really 
just a memory location, the poke can be used to change the screen 
as well. Depending upon your CoCo, the first page of graphics 
memory begins at &H600 (cassette system) or &HEOO (disk 
system). Try this simple disk BASIC program to get the idea: 

100 PMODE 4 ,1 
110 PC LS 
120 SCREEN 1,0 
130 POKE &HE00,255 
140 GO TO 140 

You should see a straight line chewed out of the upper left­
hand comer of the screen. The POKE &HEOO. 255 stored all ones 
(decimal255 or binary 1111 1111) into memory location &HEOO, 
which is the first byte of screen memory. 

We should then get an animation effect by storing a figure by 
pokes at the proper screen memory locations, then erasing it a 
moment later, walking down the screen memory locations to 
move the figure from screen top to screen bottom in the program. 

A program that does this is shown in Listing 4. It's made up of 
two basic sections - a series of pokes that draw the figure and 
another that erases the figure. 

The figure is made up of eight rows and eight columns. Each 
of the eight columns are controlled by the eight bits of a byte in 
memory in PMODE 4, where each bit in memory controls the on/ 
off status of a screen pixel. The bits are encoded in hexadecimal 
data. The hexadecimal data is a shorthand for binary as follows: 

&H18=0001100 0 ... 00 ... 
&H3C=00 11 11 00 .. 0000 .. 
&H7E=Oll ll ll0 .000000. 
&HFF=ll1111 11 00000000 
&HFF=ll111 111 00000000 
&H7E=Oll 11110 .000000. 
&H3C=00 111100 . . 0000 . . 
&H18=00011000 .. . 00 ... 

The address in memory, into which the byte needs to be poked, 
is given by the address of the graphics page start+ 32, row + 16. 
Each row is made up of 32 bytes (256 bits), so the row addresses 
increment by &H20 (decimal 32) + &HIO (decimal 16) for the 
distance from the start of the row to screen center. This means (for 
a disk system) that the poke addresses are &HE10, &HE30, 
&HE50, etc. The y address added to this value moves the figure 
down the screen in steps of 32 (one row). The step size can be 
changed in increments of32 to increase the speed. (The inner FOR 
loop adds some delay after the figure is drawn.) 

The result of the poke method is a small ball that takes about 
30 seconds to move from screen top to bottom, slower than the 
DRAW method, but faster than the C I RC L E/ PA IN T approach. 

R10 

J 
Start H10 

L1 0 

Figure 3: DRAW Figure 

Figure 4: Text Mode Block Graphics 

Method Five: Text Screen PRINT@ 
Another method uses graphics characters in text mode. The 

technique is somewhat similar to the one used in pokes, but 
instead of poking characters into memory, graphics characters 
are sent to a screen position . 

The approach is shown in Listing 5. Block graphics characters 
are shown in Figure 4. They are all combinations of a four­
element checkerboard, so, in effect, you get four separately 
programmable blocks per character position on the screen. The 
screen mode is the low-resolution text mode, which provides 32 
characters per row and 16 rows per screen. 

The character positions on the screen are calculated by multi­
plying the line number by 32 and adding the character position. 
The first screen row has positions 0, 1, 2, 3, ... 15; the second 
screen row has positions 16, 17, 18, ... 31; the last screen row has 
positions 480,481,482, ... 511. 

The block graphics character for each position is in the range 
of 128 through 255 and can be calculated by adding 128 plus a 
color code zero through seven times 16, plus a block graphics 
code of zero through 15 from Figure 4. As an example, for a zero 
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color code,the block graphics codes are 128, 129, 130, ... 143; 
for a one-color code, the codes are 144, 145, 146, ... 159; for a 
seven-color code, the codes are 240,241, 242, ... 255. 

Like the poke case, the figure is first displayed on the screen 
and then erased on the next statement. The x position remains 
fixed, but they position on the screen changes in a FOR loop to 
write the block graphic character from screen top to screen 
bottom. 

In the example of Listing 5, the ball-like shape goes from 
screen top to screen bottom in about five seconds. The animation 
is not smooth, but this method can be useful for cases in which 
text and graphics are needed on the same screen. The shape used 
is shown in Figure 5. 

Figure 5: Text Block Graphics Character 

Method Six: GET/PUT Graphics 
I'll bet you knew I was saving the best (well. .. second best) 

for last. In some of the methods described, there's a lot of 
overhead used in updating the figure. For example, the CIRCLE 
method with PAINT takes a long time because painting takes a 
long time. The DRAW method has a lot of overhead in simply 
drawing the line segments. The ideal way to animate a shape 
would be to zap a shape to a new portion of the screen without a 
lot of calculations or drawing efforts. The GET/PUT method 
accomplishes this. The basic GET /PUT approach works like this: A 
figure is drawn somewhere on the screen, any shape or color. It 
is then saved in a storage area by a GET command. Later, PUT 
redraws the figure anywhere on the screen. The beauty of this 
approach is that the figure is saved as a memory image and 
written as a string of bytes without calculations, making it a very 
rapid screen update. 

Listing 6 shows the basic approach. PMODE 3 is set and the 
graphics screen is cleared and selected as before. A ball is then 
drawn in the center of the screen by CIRCLE and PAl NT. A 170 GET 
( 108. 7 6 l - ( 148, 116 l . A statement defines a block of the screen 
by specifying the upper left corner of .x=108, y=76 and a lower­
right corner of x=148, y=ll6, as shown in Figure 6. The area 
defined should be large enough to include all of the figure you 
wish to save. 

The A parameter in the GET statement indicates that the 
memory image for the block should be stored in Array A. Any 
array name can be used, but must be defined by a DIM statement 
beforehand. The DIM statement sets aside a block of memory for 
that area. The array, actually a dummy array used specifically for 
the GET/PUT operations, should be large enough to save all the 
bytes of the block defined on the screen. More than one array can 
be used. 

When the GE T is executed, memory data on the screen is stored 
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in the array as pure binary data, ready to be written out by PUT. In 
the listing the screen is cleared once the image on the screen is 
saved- there's no longer any need to preserve it. 

The data in the array saved by the GET can now be written out 
on the screen anywhere and as many times as is desired. This is 
done by a PUT statement such as 210 PUT ( 108, Y l- ( 108, Y+44 l. A, 
which takes the data from dummy Array A and stores it on the 
screen at the upper left-hand and lower-right hand corners indi­
cated in the PUT. In this case, x remains constant, but y varies 
according to a y loop to write the screen image from top to 
bottom. 

If the GET image includes a buffer area of several blank rows 
on top and bottom, there is no need to erase the previous image. 
This is done automatically as the PUT overwrites the previous 
data, resulting in a nicely-formed, fully-colored ball that moves 
smoothly from top to bottom in under six seconds - still not a 
rapidly bouncing ball, but getting there! 

Speeding Up the GET/PUT 
Since the GET/ PUT seems to be the best method of implement­

ing the bouncing ball, let's see what else can be done to speed up 
the animation. An easy speedup is to increase the clock speed. 
This is not possible on the CoCo 1, is possible in some cases on 
the CoCo 2, and should work without problems on the CoCo 3. 
The trick on the CoCo 3 is to do a POKE &HFFD9. 255 to increase 
the clock speed, and a POKE &HFFD8, 255 to reset the clock speed 
back to normal. When this is done in the program of Listing 6, the 
ball travels from screen top to bottom in about 2.5 seconds, about 
twice the speed of the slow-speed clock. 

Another thing that can be done is to compress the code by 
putting the LOOP statements for PUT into a single line. The fewer 
lines BASIC has to wade through to execute the loop, the faster it 
executes, although this is marginally effective in this case. 

Another way to speed up execution is to make the step size a 
larger increment - something other than one. As long as the step 
size isn't too great, the smooth animation will still be preserved. 
Make certain when you do this, however, that there is enough of 
a buffer (blank lines at the top and bottom of the GET area) so that 
all previous parts of the figure are erased as the PUT is done. The 
program with these changes is shown in Listing 7. It moves the 
ball from screen top to screen bottom in about one second. 

Bouncing the Ball 
Up to this point we've only moved the ball from top to bottom 

- we haven't actually bounced it. Listing 8 shows one way to 
implement the bouncing. A separate subroutine is broken out to 

/ 
X=108, Y=76 / An -X=148, Y=116 u 

~/Put 
Figure 6: GET/PUT Screen Block 



handle writing the blocks by PUTs from a given starting y, called 
ST, and a given ending y, called EN. When the ball is bouncing 
downwards, the starting y will be less than the ending y. When the 
ball is bouncing upwards, the starting y will be greater than the 
ending y. The subroutine handles both cases, stepping a positive 
or negative amount. Also, SOUND is added, which produces a beep 
every time the ball hits the bottom of the screen. 

The first path for the ball to travel is easy- from the top of the 
screen (y=O) to the bottom (y=15 2 to adjust for the height of the 
ball). The second path (the first bounce) is a little more difficult. 
First of all, the ball probably bounces only a portion of its original 
height due to air resistance and loss of energy. We 'II assume that 
the ball bounces about 0.75 of its original height. For each 
bounce, therefore, we'll have to compute a new starting and 
ending path. The ending path on downward bounces is always 
y=152, the bottom of the screen. The starting point on downward 
bounces is the ending point of the last upward bounce - also 
easy. The starting point on upward bounces is the bottom of the 
screen. The ending point on upward bounces is 0.75 times the last 
distance traveled. This is shown by the code 2 2 0 I F EN = 15 2 THEN 
EN=152 - (EN-STl*.75: ST=152 ELSE ST=EN: EN=152. 

The ball doesn't continue bouncing indefinitely. It's move­
mentsarequicklydamped.Thecode 210 IF ABS(S T-ENl>1 THEN 
GOSUB 250 ELSE GOTO 210 detectswhenthenextpathisoneunit, 
and stops the bouncing. The result is a good simulation of a 
bouncing ball- one that drops rapidly, bounces up about 3/4 of 
the last height, beeps when it hits the floor of the screen, and 
provides a satisfying ever-quickening series of beeps as the ball 
comes to rest. 

A CoCo 3 Hi-Res Screen Version 
Listing 9 shows the final version of the bouncing ball. This 

time it's implemented on a640-by-192 four-color CoCo 3 screen. 
The high-resolution screen uses graphics commands preceded by 
an H that operates very similarly to low-resolution graphics 
commands- HCLS, HCIRCLE, and HPAINT. The GET/PUT in this 
case refers not to a DIMensioned array, but to a buffer defined by 
HBUFF. The principle is the same. 

A Faster Version? 
There is one ultimate version of the bouncing ball - an 

assembly language version. Assembly language graphics are 
extremely fast, but very tedious to code. The GET/PUT, however, 
is fairly close to even assembly language speeds and is the most 
powerful way to implement all kinds of graphics in the CoCo 1, 
2 and 3. Coupled with the Hi-Res screen of the CoCo 3 and text 
capabilities (HPRINT), you have an unbeatable combination. 0 

Listing 1: BALLl 

90 'ME THOD ONE -C IRCLE 
100 PMODE 3,1 
110 PCLS 
120 SCREEN 1,0 
130 FOR Y=0 TO 170 
140 CIRCLE C128,Y).20 
145 CIRCLE (128,Y),20,1 
150 NEXT Y 
160 GOTO 160 

Listing 2: BAU.2 

100 'METHOD ~ 'fWO ;;tiRC:LEIPAINT 
110 PMODE 3,1 
120 P:CLS ' 
130 SCREEN .L 0 
140 FOR Y=0 TO 170 
150 CIRCLE (J28~Y),20 
160 PAINT (128,'{) 
17 0 PAINT ( 128 • Y ) • 1 
1130 NEXT'' .. 
190 GOTO 90 

Listing 3: BALL3 

100 'METHOD THREE-DRAW COMMAND 
110 PMODE 3,1 
120 PCLS 
130 SCREEN 1.0 
140 FOR Y=20 TO 170 
150 DRAW "BM108.=Y;U10;E10;R10;F 
10;D10;G10:L10;H10;" 
160 DRAW "BM108,=Y;C1;U10;E10;R1 
0;F10;D10;G10;L10;H10;C4" 
170 NEXT 
180 GOTO 180 

Listing 4: BALL4 

100 'METHOD lOUR -'SCREEN POKES 
110 PMODE. A .1 
120 PGLS ·-
130 SCREE N 1,0 .•· 
140 FOR Y=O TO 5824 STEP32 
15@ POKE ,&HE10+Y ,&H18 
160 POKE ·&HE30+Y .·&H3C 
170 POKE &HE50+Y.&H7~ 
180 PO~E &HE70+Y,&HF( 
190 P;OKE &HE9,0+Y ,,&HF~ 
200 P.OKE &HEB0+Y ,'&H7E 
210 POKE "&HEQ¥H-Y. &H3C 
220 POKE &HEF0+Y,&HlB 
230 FOR !'=0 Tp 30•[NEXJ 
240 PGKE &.H El0+Y .. 0 
250 POKE &HE30+Y:0 
260 POKE &HE50+Y .0 
27.0 POKE &HE70+Y ."0 
280 POKE &HE90+Y,0 
290 POKE '&H ES0+ Y. 0 
300 PQKE &HED0+Y,0 
310 POKE '&HE,F0+v :·0 
320 NEXT 
3J0 GOT0330 
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Listing 5: BALL5 

100 'METHOD FIVE - PRINT@ 
110 SCREEN0.1 
120 CLS 
130 FOR Y=0 TO 416 STEP32 
140 PRINT@16+Y,CHR$(136);CHR$(12 
8);CHR$(128);CHR$(132); 
150 PRINT@48+Y,CHR$(128);CHR$(12 
8) ;C HR$( 128) ;CHR$(128); 
160 PRINT@80+Y,CHR$(130);CHR$(12 
8);CHR$(128);CHR$(129); 
170 FOR I=1 TO 80:NEXT 
180 PRINT@16+Y,CHR$(143);CHR$(14 
3); CHR$ (143); CHR$ (143); 
190 PRINT@40+Y,CHR$C143);CHR$(14 
3); CHR$ (143); CHR$ (143); 
200 PRINT@80+Y,CHR$(143);CHR$(14 
3) ;CHR$( 143) ;CHR$( 143); 
210 NEXT 
220 GOT0220 

Listing 6: BA LL 6 

100 'METHOD SIX-GET/PUT 
110 PMODE 3,1 
120 PC LS 
130 SCREEN 1,0 
140 DIM A(100) 
150 CIRCLE (128,96),20 
160 PAINT (128,96) 
170 GET (108,74)-(148,118),A 
180 PCLS 
190 FOR Y=0 TO 146 
200 PUT (108,Y)-(148,Y+44),A 
210 NEX T 
220 GOT0220 

Listing 7: BALL7 

100 'METHOD SIX-IMPROVED SPEED 
105 POKE &~FFD9,255 
110 PMODE 3,1 
120 PCLS 
130 SCREEN 1. 0 
140 'DIM AC100) 
150 CIRCLf (128 ~ 9&).20 

160 PAINT (128,96) 
170 GET Cl08,74)-(148.118),A 
180 PCLS 
190 FOR Y=0 TO 146 STEP 2:PUT (1 
08,Y) - C148,Y+44),A:NEXT 
220 GOT0220 
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Listing 8: BALLS 

100 'METHOD SIX-BOUNCING 
110 PMODE 3,1 
120 PCLS 
130 SCREEN 1,0 
140 ST=0: EN=152 
150 DIM A(l00) , 
160 POKE &HFFD9,&HFF 
170 CIRCLE >(128,96):20 
180 PAINT (128,96) 
190 GET (108,74)-(148,118),A 
200 PCLS 
210 fF ABSCST-EN)>1 THEN GOSUB 2 

· 60 ELSE GOTO 210 . 
220 IF EN=152 THEN EN=152-(EN-ST 
)*.75: ST=152 ELSE ST=EN: EN=152 
230 GOTO 210 
240 POKE &HFFD8,&HFF 
250 GOTO 250 
260 1F ST>EN THEN GOTO 290 
270 FOR Y=ST TO EN STEP 2: PUT ( 
108,Y)-(14S,Y+44),A~ NEXT 
280 GOTO 310 
290 FOR Y=ST TO EN STEP -2: PUT( 
108,Y)-(148,Y~44),A:NEXT 
300 GOTO 320 
310 SOUN.Q 100,1 
320 RETURN 

Listing 9: BALL9 

100 'METHOD SIX-COCO 3 HIGH-RES 
VERSION 
110 HSCREEN 4 
120 HCOLOR 3,1 
130 HBUFF 1,1000 
140 ST=0: EN=162 
150 POKE &HFFD9,&HFF 
160 HCIRCLE (320,96),20 
170 HPAINT (320,96) 
180 HGET (300,74)-(340,118),1 
190 HCLS 
200 IF ABS(ST-EN)>1 THEN GOSUB 2 
50 ELSE GOTO 200 
210 IF EN=162 THEN EN=162-(EN-ST 
)*.75: ST=162 ELSE ST=EN: EN=162 
220 GOTO 200 
230 POKE &HFFD8,&HFF 
240 GOTO 240 
250 IF ST>EN THEN GOTO 280 
260 FOR Y=ST TO EN STEP 4: HPUT 
(300,Y)-(340,Y+44),1: NEXT 
270 GOTO 300 
280 FOR Y=ST TO EN STEP -4: HPUT 
(300,Y)-(340,Y+44),1:NEXT 
290 GOTO 310 
300 SOUND 100,1 
310 RETURN ~ 



OS-9 Communications program 
• Menu oriented 
• Upload/download Ascii 

or XMODEM protocol 

• Definable macro keys 
• Works with standard serial port, RS232 

Pak, or PBJ 2SP Pack, Includes all drivers 

XWORD 
OS-9 word processing system 

Works with standard text screen, XSCREEN, WORDPAK, or DISTO 
• True character oriented full screen editing 
• Full block commands 
• Find and Replace commands 
• Proportional spacing supported 
• Full printer control, character size, emphasized, italics, overstrike, 

underline, super/sub-scripts 
• 10 header/footers 

• Execute OS-9 commands 
from within XTERM 

• Works with standard screen, Xscreen 
WORDPAK or DISTO 80 column board 

$ 
• Margins and headers can be set different for even and odd pages 

II'!};ElJITEE·='···EZITEE4E9EZ·:,9IT' 5§::§:'·· EwiiDth§l]soiTuErllic';E,::.l[$l[8[i:~[i:::.·IT9IT5ITEEEEZ:·[i·::·.§l]Q !il $ 6 9. 9 5 with source $1 2 4 . 9 5 

ECONOMIST XM ERG E Mall merge capabilities for XWORD 

1/ $24.95 with source 
Perform economic analysis to compare differ­
ent cost and income aJternatives! Compute 
present and future Life Cycle W orths 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. 

:;:: X S P E l l OS-9 spelling checker, with 40000 word dictionaries 
· ~ . : 

r 
iii; XTRIO XWORD~~E:~~X~~L~urce 

XED OS-9 full screen editor 

$39.95 with source $79.95 
X DIS OS-9 disassembler 

$39.95 WITH SOURCE $79.95 
~ ~ ~ :~~;1l!EE1l!EE1l!EE-:::~'''Il4' ffi4"''[4'::· ~,, ... ~'Qill'''''"·EiiE'·'iill"·'··1l!EEE3EEj! ; ] XDIR & XCAL 

HARDWARE 
$134.95 

$34.95 with source $54.95 
Hierarchial directory, OS-9 calculator 

$24.95 with 
512k memory upgrade 
Ram Software 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 wilh full editing. Great for presentations and vcr's. Requires COCO ill 
only. $39.95 

This sales-based accounting package Is de­
signed for the non-accountant oriented busi­
nessman. It also contains the flexibility for 
the accounting oriented user to set up a double 
entry journal with an almost unlimited chart 
of accounts. Includes Sales Entry, transaction 
driven Accounts Receivable and Accounts Pay­
able, Journal Entry, Payroll Disbursement, 
and Record Maintenance programs. System 
outputs Include Balance Sheet, Income Stalc­
mcnt, 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 handle Inventory 

control, with user defined product codes, and 
produce a detailed analysis of the business' 
sales and the sales force. One may enter/update 
Inventory data, enter sales, run five sales a nal­
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. Cal­
culates payroll and lax amounts, prints 
checks a nd maintains year-to-dale totals 
which can be automatically transferred to 
the SBA package. Computes each pay peri­
od's totals for straight time, overtime and 
bonus pay and determines taxes to be with­
held. Adilional outputs Include mailing list, 
listing of employees, year-to-date f~ deral 
and/or state lax listing, and a listing of cur­
rent misc. deductions. Suited for usc in all 
stales except Oklahoma and Delaware 

$59.95 

PERSONAL BOOKKEEPING 2000 
Handles 45 accounts. Enters cash expenses as 
easily as check.<. Handles 26 expense catego­
riesK. Menu driven and user friendl_y. 

~39.95 

Includes detailed audit trails and history 
reports for each customer, perpares in­
voices and monthly statements, mailing la­
bels, aging lists, and an alphabetized cus­
tomer listing. The user can define net 
terms for commerdal accounts or finance 
charges for revolving accounts. This pack­
age functions as a standalone AIR syste'!l or 
Integrates with the Small Business Acctlng 
package. 

$59.95 

ACCOUNTS PAYABLE 
Designed for the maintenance of vendor 

and AlP Invoice tiles. The system prints 
checks, voids checks, cancels checks, de­
letes cancelled checks, and deletes paid A/P 
Invoices. The user can run a Vendor List, 
Vendor Status report, Vendor Aged report, 
and an AlP Check Register. This package 
can be used either as a standalone AlP sys­
tem or can be integrated with the Small 
!Jusiness Accounting Package. 
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Adding Fireworks to Find 

L ast month I presented two handy 
utilities to help you find missing 
files on a hard disk. This month I'll 

introduce a program that lets you choose 
and run either of those utilities by clicking 
on your choice with the Color Computer's 
mouse. I'll also take a look at the beta 
versionofOwlware's new Window Writer 
program and introduce a new icon editor 
that lives in the Multi-Vue shell presented 
last summer·. 

BASIC09 is a fine programming environ­
ment - Bill Brady proved it last y~ar 
when he·released WizPro . Now OwlWare 
has introduced Window Writer. 

Robert Moody of Molalla, Oregon, sent 
a program that proves that any of us can sit 
down with BASIC09 and produce a tremen­
dously friendly and professional applica­
tion program. He sent a copy of Maxie ­
a mouse-driven icon editor that runs under 
Multi-Vue. I plan to publish the source 
code of Maxie in the August column. 

Maxie Should be Named Magic 
"I wrote Maxie last summer, but after 

school started I forgot about it," Moody 
said. "The program is simple and the best 
way to learn it is to sit down and use it." 

I verified this statement soon after re- ' 
ceiving the disk. That's the way programs 
should work. Intuitive programs sell. Pro-

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 , KOHYD @ N4QQ; on GEnie, 
D.PUCKEIT2; and on CIS , 71446,736. 
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By Dale L. Puckett 
Rainbow Contributing Editor 

grams requiring a 1 0-pound manual sit on 
the shelf and collect dust, because in to­
day's busy world when you buy an appli­
cation program to do a job, you don ' t have 
time to do the work the programmer should 
have done. 

Moments after opening the envelope 
from Oregon, I copied Maxie's AI F file to 
my lddltool s directory, copied the icon 
Moody supplied to the lddlcmdsli cons 
directory, then put a copy of the program 
in BASIC09 I-code form in thlexecution 
directory, lddlc md s . With these prelimi­
nary steps out of the way, I started Multi­
Vue by running Multistart and opened the 
lddltool s folder. Finally, I double-clicked 
on the Maxie icon and received a very 
pleasant surprise - the program is com­
pletely mouse driven and totally intuitive. 

Initially, Maxie draws a 40-by-24 win­
dow on your Color Computer screen, fill­
ing the right-hand side of the window with 
a box used to hold a graphic listing show­
ing 16 icons from the I dd I c md s I icons 
directory. If there are more than 16 icons 
in this directory, you can scroll through the 
remainder of the directory with the standard 
Multi-Vue scroll bar. To see the icons, go 
to the Dir Files menu and select "Load 
Dir" from the menu. The hourglass icon 
pops on the screen, and a few seconds later 
the icons appear. If you have another di­
rectory full of icons, you can look at them 
by using the CHI (Change Icon Directory) 
in the Dir Files menu. 

After selecting an icon to edit, simply 
point to it and click twice. When you 
double click, the standard Multi-Vue ar­
row pointer goes away and an image of the 
icon itself appears in its place. Moving the 
mouse moves this image around the win-

dow; if the pointer is moved into the large 
edit window on the left side of the screen, 
the icon reads "open." A pointer moved 
over the icon near the top of the window 
changes the image of the icon to a "kill" 
sign. Clicking the pointer while the sign 
says "kill" deletes the icon. If you click 
while it says "open" it displays a large 
pixel-by-pixel image of the icon in Maxie's 
edit window, and the pointer turns into a 
crosshair. 

To change colors, simply move the 
mouse until the pointer is over the color 
box aloqg the top of the screen and click. 
When af the color you want, move the 
mouse pointer back into the edit window 
and continue to edit the icon. To save 
work, move the mouse pointer back to' the 
directory window on the right side of the 
screen. This directory window itsel( is 
fantastic -like having a visual catalog of 
all your icons. 

Getting Better all the Time 
Speaking of intuitive application pro­

grams, the official release of Window Writer 
should be available by the time you read 
this column. I received the final beta ver­
sion from OwlWare in late March and it 
looks great. Tom Roginski said that people 
who bought the program in late March and 
April will receive a free upgrade sometime 
during May. 

When Window Writer was introduced 
last winter, the crew at Owl Ware said they 
hoped it would be similar to Microsoft 
Word and they came very close to their 
goal. 

As a daily user of Microsoft Word I 
welcomed a similar program, especially 
one that runs under OS-9. This is the kind 



of application software needed if OS-9 is 
to survive. After evaluating the alpha ver­
sion of Window Writer in January, I gave 
both Owl Ware and program author Roger 
Dash a list of about 20 or 30 suggestions. 

Upon receiving the beta version this 
month, I was pleased to notice that most of 
the issues raised had been addressed, making 
Window Writer extremely easy to install 
and use. Except for a few strange com­
mand names on the menu like "Execute 
formatter" instead of "Print", it was also 
very intuitive. I did, in fact, run it without 
opening the manual - the ultimate test! 

Of course, if I had read the manual I 
would have noticed that a file named 
e p son_ ta b l e needs to be copied into a file 
named esc_ t ab l e to match my printer to 
Window Writer. (Four printer table files 
are supplied with Window Writer -
i bm_tabl e, ep son_ table, oki _tabl e and 
tandy_tabl e.) 

Window Writer brings you a powerful 
80-column screen editor that lets you copy, 
delete or move words, lines or paragraphs. 
It also features a formatter that can handle 
complex printing, even though it's so easy 
to use that it makes simple jobs even 
simpler. 

Characters affected by formatting codes 
are printed on the screen in different col­
ors, underlined words appear underlined, 
and a few formatting codes remain invis­
ible on the screen. This means that the 
width of a line on your Color Computer 
screen should always be the same as the 
width of the line on your printer. 

A "print preview" window lets you 
look at how the document priqts on the 
screen before sending it to the printer, 
showing where any headers or footers fall, 
where page breaks appear in the text, and 
any page numbers inserted by the pro­
gram. 

The pull-down windows make Window 
Writer easy to run, even for beginning 
computer users. But for those die-hards 
who believe that mice are for cats, you can 

use any available command from the key­
board. To do this, hold down either the 
CTRL orAL T key while striking another key. 
To make keyboard commands useful there 
must be some logical connection between 
the key you strike and the command you 
are executing. For example, "c" for copy, 
"p" for paste, "s" for save, etc. Window 
Writer needs a little fine-tuning here, es­
pecially in the File and Edit menus. I 
would like to see this program mimic 
Microsoft Word's keyboard shortcut keys. 

You can edit several files at the same 
time, edit orie file while printing another, 
or perform several other tasks at the same 
time, thanks to OS-9 and its multitasking 
ability. If you get confused, help is only 
one keystroke or mouse movement away. 

The beauty of a mouse-based editor 
blooms after you have entered all of the 
text and are ready to move things around. 
To move a piece of text, simply move the 
mouse pointer to the first character of the 
text and mark the position. Then move the 
mouse pointer, actually a square block 
cursor in a Color Computer OS-9 Level II 
text window, to the other end of the block 
of text and mark it. You then go to the 
menu and ask Window Writer to copy that 
block to its clipboard. The Copy command 
leaves the text in place in your file. 

You can also cut the block of text from 
a file. The block marked is removed from 
the file but a copy is left on the clipboard 
until another Copy or Cut command is 
issued. When the block of text is on the 
clipboard, move the mouse pointer to the 
desired location and issue a Paste com­
mand. You can write a permanent copy of 
the clipboard, ala the Macintosh scrap­
book, to a disk file at any time. 

Needed to run Window Writer are two 
floppy disk drives, a 512K Color Com­
puter 3 and an 80-column RGB or compos­
ite monitor. Of course you need a printer 
and a mouse to realize the full benefit of 
the program. Optionally, a Hi-Res joystick 
adapter - only $7.95 - and Multi-Vue 

make life easier. A hard drive or additional 
floppy drives are also welcome additions. 

One interesting technique with Win­
dow Writer is running this from a RAM 
disk. OwlWare supplies the RAM Disk 
software with the program and tells you 
how to install it, which speeds up the 
operation of the program by an order of 
magnitude. I made out well here because I 
already have a Disto 512K RAM disk 
cartridge installed in my Color Computer 
3 and ~an run Window Writer simultane­
ously with BAS!Ol9 and several other lengthy 
Color Computer OS-9 applications pro­
grams in different windows at the same 
time. 

Although performance is reduced, 
Owl Ware says you can run Window Writer 
in a Color Computer 3 with 128K of memory, 
however, they don 't recommend it. Since 
there is no memory in a 128K machine for 
a RAM disk, everything must be handled 
from the floppy disk drive, which slows 
things down considerably. You will also 
not be able to access the OS-9 Shell while 
the program is running. 

Another example of intuitive command 
names that came up while exercising the 
beta version of the program centered around 
the justification mode. The user types 1, 2, 
3 or 4 to choose the justification method 
wanted. I suggested answering instead with 
an L , C or R -for Left, Center or Right. 
I also encouraged Owl Ware to use BAS!Ol9 's 
InKey system call to get this character, as 
well as any other one-keystroke response. 
If this change is made in the final released 
version, you'll have to type only one key­
stroke instead of two. And believe me they 
add up when you do a lot of writing. 

There is also a nice point and click 
interface to use when opening text files. I 
suggested opening the-parent and other 
directories from within this interface win-

. dow, enabling the user to crawl up and 
down the menu trees from within Window 
Writer by means of the Macintosh Stan­
dard File Dialog Box. As it is, you must 

>>no errors #512K & 059: SOFTWARE <D P Johnson >my_system 
r:S:-::D:-:-I-::-S:-:K---:St::--an::::::nd~a"";'":-d-d::-is-:-k-d-:-r:-iv-er-m-o-:-du-:l-e-re-p-:la_c_e_m_e_n_t_a-:11-ow-s-:-fu-:-ll:-u-s-e-o..,f disks under COCO OS-9, REQUIRES SDISK or SDISK3. $45.00 

40 or 80 track double sided drives with OS-9 Levell. Full compatibili- FORTH09 A FORTH-83 Standard implementation specially taylored 
ty with CoCo 35 track format and access all other OS-9 non-CoCo for OS-9. Includes complete forth 6809 assembler and more. Pro­
formats . easy installation. $29.95 grams written in forth can instantly be saved as compact executable 
SDISK+BOOTFIX - As above plus boot directly from a double sid- machine language modules. Supplied with complete printed documen-
ed diskette.$35.95 LEVEL 1 os-9 ONLy tation . $150.00 (+ $3 S&H). 
I-------------;:;LE=-V.:..:E::.:L:....;,.

2
....;
0

:..::S::...-.;;.
9

....;o:,.;N,:.:L:..;Y-,----I SEND S.A.S.E FOR LATEST CATALOG 

SDISK3 - Level 11 version of SDISK driver. Same features as level 1 All diskettes are in CoCo OS-9 format unless otherwise requested; other OS-9 for­
( except bootfix not required to boot from double sided). $29.95 mats can be supplied for $2.00 additional charge. All orders must be prepaid or 

COD, VISNMC accepted, add $2 S&H for first software item, + .50 for each addi­
MSF - MS-DOS file manager. Complete file transfer capabiltites. tional item, additional charge for COD. 
REQUIRES SDISK3 $45.00 or with SDISK3 for $65.00 

L.:,;..;;;;..=-.:~=__;:;.::..:.:::..:..:..;;..._:::....:..:;..:.=__;:;,;,_;,;~-=-=;,;.;;.;,.;,;::...,;,;:,;,...;:;..=-=.;~----~ D. P. Johnson, 7655 S. W. Ced arc rest St. 
L 1 UTILITY PAK 40 utilities including MACGEN $49.95 
L2 UTILITY PAK Level 2 Ram Disk and Printerr driver plus 1 o Portland, OR 97223 (503) 244-8152 
more $39.95 BOTH L 1 +L2 Paks for $75 _00 (You may best reach us between 9AM-NOON Pacific Time, Mon.-Fri.) 

OS-9 is a trademark of Microware and Motorola Inc., MS-DOS is a trademark of Microsoft, 
PC-XFER File transfer utilities read/write/format MS-DOS format Inc., FORTH09 is a trademark of o. P. Johnson 
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Submitting 
Material 

To Rainbow 
Contributions to THE RAINBOW 

are welcome from everyone. We 
like to run a variety of programs 
that are useful/helpful/fun for 
other·CoCo owners. 

WHAT TO WRITE: We are inter­
ested in what you may wish to tell 
our readers . We accept for consid­
eration anything that is well­
written and has a practical appli­
cation for the Tandy Color Com­
puter. If it interests you, it will 
probably interest lots of others. 
However, we vastly prefer articles 
with accompanying programs 
which can be entered and run . The 
more unique the idea, the more the 
appeal. We have a continuing need 
for short articles with short list­
ings. These are especially appeal­
ing to our many beginners. 

FORMAT: Program submis­
sions must be on tape or disk, and 
it is best to make several saves, at 
least one of them in ASCII format. 
We're sorry, but we do not have 
time to key in programs and debug 
our typing errors. All programs 
should be supported by some ed­
itorial commentary explaining 
how the program works. We also 
prefer that editorial copy be in­
cluded on the tape or disk using 
any of the word processors cur­
rently available fort he Color Com­
puter. Also, please include a 
double-spaced printout of your 
editorial material and program 
listing . Do not send text in all 
capital letters; use Lipper- and 
lowercase. 

COMPENSATION: We do pay 
for submissions, based on a 
number of criteria. Those wishing 
remuneration should so state 
when making submissions. 

For the benefit of those who 
wish more detailed information on 
making submissions, please send 
a self-addressed, stamped enve­
lope (SASE) to: Submission 
Guidelines, THE RAINBOW, The Fal­
soft Building, P.O. Box 385, Pros­
pect, KY 40059. We will send you 
comprehensive guidelines. 

Please do not submit material 
currently submitted to another 
publication. 
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use the Change Directory command from 
the pull-down File menu to move to a new 
directory on your hard disk. 

It also would be handy to use a Back­
space or Delete key function to back up 
across a line boundary. I use this featUre 
frequently to combine paragraphs while 
running Microsoft Word. However, I am 
fully aware of the limitations of the Color 
Computer and realize that too much speed 
may be lost if using any other method. 

Another improvement would be the 
ability to display a few key-invisible char­
acter codes on the screen, especially the 
carriage returns, line feeds, spaces and 
tabs. It makes an editing job much easier, 
and is essential if you are editing OS-9 
Shell scripts or procedure files. I found this 
out when I edited a startup file with Win­
dow Writer and received an error message 
when an OS-9 com.mand line in the proce­
dure file had a space before the carriage 
return at the end of tht;,line. Once removed 
with the delete character command, the 
procedure worked fme, but since I couldn't 
see these invisible characters, I didn't know 
the extra space was there . . 

It would also be a good idea to have the 
"yes or no" dialog boxes appear near the 
location of the mouse when they pop up. In 
fact, Yes or No buttons would be nice, with 
the ENTER key meaning Yes. Call me lazy, 
but once you compare GShell+ to the 
original GShell, you 'II be spoiled immedi­
ately. 

After several weeks of use, it became 
evident that Window Writer's environment 
file En v. f il e would be better named as 
Env . wwww . This eliminates any conflicts 
with Multi-Vue's environment file which 
uses the same name. While Multi-Vue can 
run from Window Writer's Env . f ile, sev­
eral color conflicts rendered programs run 
from Multi-Vue almost impossible to use. 
I patched the Window Writer module to 
change the name of Env. file to Env. wwww 
in my copy. Everything works great now 
and Window Wriier coexists nicely with 
Multi-Vue . 

During testing, I only discovered one 
fatal error. Window Writer, at least in the 
beta version, allowed me to quit the pro­
gram without asking whether to save text 
first. It is essential that this oversight be 
fixed . 

OS-9 Programmers: Pay Heed 
When writing an application program 

for a multi-tasking or multi-user com­
puter, you must remember that several 
other programs or people might be using 
the machine's resources at the same time. 
It also means, when exiting, you should 
leave things the way you found them. In 

other words, when you start the program, it 
should capture the screen and do its thing. 
However, when you click the "go away" 
box and the program disappears, the screen 
should look exactly the way it did before 
you started. Most of the time an altered 
screen is alright, but once in a while.ther,e 
is a screen display that you need to se.e 
again. 

Along this same line, it is essential that 
any OS-9 program leave OS-9's Tmode 
parameters in its original form. This means 
that if the program turns line feed, pause 
and echo off when it starts up, it must turn 
them back on when it quits. A courteous 
OS-9 program will also remove its mod­
ules from memory when it quits, unless the 
user has loaded the modules ahead of time 
and permanently linked them into mem­
ory. 

It is also important that Window Writer 
does not require you to use a special Runb 
file that contains several additional Win­
dow Wriier-unique BASIC09 1-code mod­
ules merged with it. Many people merge 
Gfx 2 and Gfx3 with Runb now and the 
technique is becoming standard. Because 
the extra modules cause Window Writer's 
special Runb file to grow larger than 8K 
long, it causes conflicts with other pro­
grams that require all available memory: 

WizPro, for example, uses an overiay 
technique that manages every byte of the 
64K BASIC09 workspace while it is run­
ning. The extra 8K added to Run b by the 
Window Writer modules had me shaking 
my head the first time I tried to run WizPro 
after loading the Run b file, 

Most of the things mentioned here are 
merely cosine tic improvements that mak,e 
any program shine. Because of the fantas­
tic improvements made between the alpha 
and beta versions of Window Writer, the 
final production version is certain to be a 
real winner. 

OS-9 Information Available 
Brian Wright wrote, from Seattle, Wash­

ington to remind me about a familiar OS-
9 resource often forgotton. He had just 
received a copy of The OS-9 Source Book 
from Microware in Des Moines, Iowa. 
While this book concentrates on OS-9 
68K, its software section contains infor­
mation about a number of products that 
run on a Color Computer 3 using OS-9 
Level II. It also contains a complete de­
scription of all the softWare in the OS-9 
Users Group Library, This alone makes it 
worth the price of a call to Des Moines. 

Another OS-9 information source is 
The OS-9 Catalog, also available from 
Microware. While this book focuses on 
OS-9 68K, it gives an excellent overview 



Listing 1: Locate 

PROCED URE Locate 
0000 (* Adding a window and menu bar to Find 
0027 (* 
002A (*W in dow menu data structures 
0048 TYPE Mistr=_mnttl :STRJNG[l5]; _mi enbl :BYTE; _mi res(5):BYTE 
0069 DIM MidScr:Histr 
0072 
0073 
00A8 

00D4 
00DD 
00DE 
011E 

0153 
015C 
015D 
0180 

(* Th e next structure hold s the def in ition of a menu. 
TYPE mnstr=_mittl :STRING[l5l: _mn id, _mnxsiz._mnnits._mn enab l 

:BYTE; _ reser2,_mnitems :INT EGER 
DIM MNDscr :mnstr 

(*The final structure def in es the co nt ents of an entire window. 
TYPE wnstr=_w nttl :STRING[20]: _nmens ._wxmin, _wymin:BYTE: _wn sync 

:I NTEGER; _wnrs(7) :BYT E; _wn men: INTEGER 
DIM WndScr:wnstr 

(*Now we set up our i ntercept code 
TY PE In tCeptCod=StBCode:B YT E; ln tAddr:I NT EGER ; RT!Code.IntResult 

:BYTE 
019B DIM JceptCode:I nt CeptCod 
01A4 
01A5 IceptCode .St BCode:=$F7 
01Bl JceptCode . In tAdd r:=ADDRC IceptCode)+4 
01C2 JceptCode.RT!Code :=$38 
01CE 
01CF (* We must also define a data type to hold the 6809 registers 
020C TYPE Reg ister s=cc . a.b,dp:BYTE ; x,y,u:IN TEGER 
0231 DIM Regs:Registers 
023A 
023B (* We mu st also tell our program what t he mouse l oaks like. 
0276 TYPE rodent=valid,a ctv,totm:BYT E: rsrv0:INTEGER: ttto:BYTE: tsst 

02E7 
02F0 
02F l 
030A 
030B 
0316 
0325 
0330 
033F 
035A 
036D 
0378 
0388 
038F 
0390 
03A2 
0388 
03D0 
03E8 
03FE 
040C 
04 14 
0415 
0421 
0430 
0437 
0440 
0441 
0455 
0470 
0485 
049B 
049C 
04A7 
04B6 
0487 
04BE 
04C6 
04C7 

04E6 

: INT EGER : cbs a. cbs b. ccta .cctb.ttsa.ttsb .tl sa . tlsb:BYTE 
: rsrvl .bdx .bdy : INTEG ER : stat, res : BYTE: acx.acy,wrx.wry 
:INTEG ER 

DIM msret:rodent 

( * To enh ance rea dabi l i ty 

Dll~ Menu_I D.Men u_Item: IN TEGER 
DIM DoMenultem,IgnoreMenu.DoContent:BOOLEAN 
DI M F_Icpt . F_S l eep:BYTE 
DIM I_Getstt . SS_MnS el.I _Dup:BYTE 

DIM I_SetStt.SS_MsSig,Stdin . StdO ut. SS_G IP.SS_Mouse:BYTE 
DIM t hePath, Mous eSig,Fo llow.Hor Pos :INT EGER 
DI M Grp_Pt r.Ptr_Ar r:B YTE 
Dll~ oldpath(3) .n ewpat h:BYT E 
DIM action:STRING 

DoMenultem: =FA LSE \DoContent:=FALSE \lgnoreMenu:=FALSE 
Grp_Ptr: =202 \Ptr_Arr:=l \F_Icpt: =$09 
F_S l eep:=$0A \I_Getst t :=$8D \I _SetStt :=$8E 
SS_MsSig :=$8A \SS_MnSe l :=$B7 \SS_GIP:=$94 
SS_Mouse:=$89 \Follow:=! \Stdln:=0 
StdOut:=l \MouseSig:= l 0 
I_Dup: =$82 

DIM EndStr:STRING[l] 
DIM Null,CallCode,FunCode:BYTE 
Nul l :=0 
EndStr:=CHR$(Null) 

(* Wind ow type defs. 
DIM WT_NBox .WT_FWin , WT_F SWi n, WT_S Box ,WT_DBox.WT_PBpox:INTEGER 
WT_NBox :=0 \ WT_F Win: =l \WT_FSWin: =2 
WT_SBox:=3 \WT_DBox:=4 \WT_PB ox :=5 

DIM MNEnbl,MNDsbl :BYTE 
MNEnb l :=1 \MNDsbl :=Null 

DIM WINSync:INTEGER 
WJNS ync :=$C0C0 

DIM MN_Move ,MN_C los.MN_Grow ,MN_Us crl, MN_Dscrl,MN_Rscrl ,MN_Lscrl 
:BYTE 

DIM MN_Tndy, MN_Fi l e,M N_E dit,MN_Sty l . MN_Font.MN_C har,MN_F in d 
:BYTE 

of OS-9, most of which directly applies to 
OS-9 on the Color Computer. This book 
describes the three configurations of OS-9 
68K - Personal, Industrial and Profes­
sional - and an excellent description of 
how device drivers and device descriptors 
work. If you're planning to move up to OS-
9 68K some day, this book is required 
reading. In the meantime, it's a good refer­
ence book for Color Computer OS-9 users. 

Cgfx.l Error Discovered 
David Breeding, of Russell Springs, 

Kentucky, has written with an important 
piece of information about the Cgfx . l li­
brary that comes with the developers pack­
age. Breeding says he has discovered er­
rors with the _s s_mgpb ( l call. Listing 2 is 
a BASIC09 procedure you can run to correct 
those errors. 

The first problem is the manual entry 
for this call. As the manual states the call 
does return a pointer to the buffer, how­
ever, two parameters were left out of the 
manual entry. The call also requires a two­
byte value for action (0 to unmap the 
buffer, 1 to map it in) and a pointer to a 
two-byte storage space which holds the 
size of the buffer. The call should look like 
this: 

char*_ss_mgpb(path,grpnum ,bufnum,action, siz) ; 
int path,grpnum.bufnum,action; 
int *siz; 

Within the library itself the call is set 
upto be "_gs_mgpb( l" and calls for I$GetStt 
instead of I $SetStt. The code in Listing 2 
renames the call to _ss_mgpb( l and sets 
the call to I $SetSt t. It also fixes the title 
to the module. Thanks David. 

Anyone Have a Packet Radio BBS? 
Larry George, KC II, of 9 Eastview Drive, 

Sanford, Maine, is looking for an OS-9 
Level II packet radio bulletin board. If you 
are a ham and know where he can find one, 
send a message to KCJI @ WB IDSW -I. Please 
send me a copy of the same message. My 
packet radio address is KOHYD @ N4QQ. 
You can also leave me..a message on the 
WA3ZNW bulletin board. 

Several amateur radio operators are also 
OS-9 enthusiasts and have been working 
on a bulletin board program and on a TCP­
IP application. If you send me information 
about the status of your OS-9 packet radio 
projects I will act as a clearing house and 
pass them on to other amateur radio opera­
tors both on the air and via this column. 
Let's show the world what OS-9 can do 
with real time communications! 
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Putting the Fireworks in Find 
Last month we published two utility 

programs designed to help you find files 
you may have lost deep in the bowels of 
OS-9 hierarchial directories. It doesn't take 
long to forget where you stored a file, 
especially if you are working with a hard 
disk drive that contains thousands of files. 
Find helps you locate those files . DiskDir 
lets you make a listing of your hard disk­
or any particular directory on the drive in 
a format that shows the hierarchial rela­
tionship of the directories and files. 

Our programs last month were BASIC09 

programs that were designed to be run 
from a standard OS-9 command line prompt. 
Their output can be redirected to a file on 
one of your disk drives or to a printer. 

This month I set out to build an OS-9 
window environment complete with pull­
down menus, which you can use to exer­
cise the two programs we presented last 
month. At the same time the window's 
menu bar gives you access to disk acces­
sory programs under the Tandy hourglass 
menu. 

This installment lets you run either 
DiskD ir or Find from the menu by opening 
up a window, and operating like it did from 
the standard OS-9 command line. The next 
step, to be explained in the August issue, is 
actually rewriting DiskDir and Find, 
completely integrating them into the win­
dow environment. For example, I hope to 
create one box to accept your requests and 
another to hold the answers. 

We also hope to add a third iteration of 
DiskDir which outputs the complete OS-9 
pathlist to each file on a hard disk. If we do 
this, you will be able to import the file into 
a database program where you can sort it 
or perform other computer magic. 

Back to our Shell 
This month ' s effort is named Locate. 

To build it, I went back to the drawing 
boards and called in the code developed 
for the Multi-Vue Shell series last Fall. To 
save space I left only two of the menu 
selections under the Tandy Menu. This 
allowed deletion of other menu item defi­
nitions and the program code run by them. 
To call any of the standard Tandy desk 
accessories while using Locate, go back 
and pick up the DaM enu listing from the 
November 1988 issue of THE RAINBOW. 

If you have already typed in this code, 
keep it. If not, you can pick it up by 
purchasing that edition of RAINBOW ON 

DISK, or download it from the RAINBOW 

section of the OS-9 On-Line forum on 
Delphi. I do everything to avoid typing 
this over and it enhances my productivity . 

You'll need to use Gfx3 from the Au­
gust 1988 column to run Locate. If you 

142 THE RAINBOW July 1989 

0505 
0521 
0536 
0548 
0567 
0568 
05A B 
05 EE 
061F 
06 20 
0637 
0646 
0661 
0670 
0688 
069A 
069B 
06B7 
06CC 
06El 
06E2 
06F5 
070A 
0708 
0727 
0743 
0758 
0759 
077C 
0791 
0792 
07A8 
07CB 
07E7 
07E8 

080B 
081A 
0818 
0848 
0867 
0868 
088B 
08AB 
08 E5 
08E6 
0918 
0948 
096B 
09A1 
09A2 
09E0 
0A1C 
0A 3C 
0A3D 
0A4B 
0A6E 
0A92 
0A93 
0AA1 
0AC4 
0AE7 
0808 
08 2E 
0B 2F 
0B3D 

0865 

0B8D 
0B8E 
0881 
0BB2 
0BBB 
0BDB 
0BF1 
0C0B 
0C0C 
0C15 
0C35 

MN_Move: =1 \M N_C l os:=2 \MN_Grow:=3 \ MN_U scr l :=4 
MN_Dscr l :=5 \ MN_Rscr l :=6 \ MN_Lsc rl :=7 
MN_T ndy: =20 \MN_F il e :=21 \MN_Ed i t :=22 
MN_Styl :=23 \ I~N_Font: =24 \ MN_Char:=8 \MN_Find:=40 

(* Here are some more definitions you'll need in al most all of your 
(* Basic09 I Multi -Vue appli cation programs. This group ta kes care 
(*of the many buffers used within OS-9 Level II. 

DIM Grp_Font.Grp_C lip,Grp_Pat2,Grp_Pat4 . Grp_Pat6:BYTE 
DIM Fnt_S8x8 , Fnt_S6x8.F nt_G8x8:B YTE 
DIM Ptr_Pen.Ptr_Lch.Ptr_S lp.Ptr_Il l.P t r_Txt .Ptr_Sc h:BYTE 
DIM WR_C ntnt. WR_Cnt rl . WR_OfWi n: BYTE 

DIM Pat_Sld,Pat_Dot.Pat_Vrt . Pat_Hrz,Pat_Xhtc,Pat_ Lsn t : BYTE 
DIM Pat_Rsnt. Pat_Sd ot,Pat_Bdot:BYTE 

(*First, the Buffer Numb ers 
Grp_Font:=200 \Grp_C li p:=20 1 \Grp_Ptr:=202 
Grp_Pat2 :=203 \Grp_Pat4:=204 \Grp_Pat6 :=205 

(* The Font Buffers 
Fnt_S8x8: =1 \Fnt_S6x8 :=2 \Fnt_G8x8:=3 

(* The Mous e Pointer Buffers 
Ptr_Arr:=1 \Ptr_Pen:=2 \Ptr_Lch:=3 \Ptr_Slp:=4 
Ptr_lll: =5 \Ptr_Txt:=6 \Ptr_Sch:=7 

(* The Wind ow regions for the Mouse 
WR_C ntnt:=0 \WR_C ntrl :=1 \WR_OfWin:=2 

(* The Pattern Buffers 
Pat_Sld:=0 \Pat_Dot:=1 \Pat_Vrt :=2 \Pat_Hrz:=3 \Pat_Xhtc:=4 
Pat_Lsnt:=5 \Pat_Rsnt: =6 \Pat_Sdot:=7 \Pat_Bdot:=8 

DIM _update.wxmin.wymin.timout,cur_wind.moussig,miscsig .wait 
:BYTE 

DIM sigcode . stat us .wpath:INTEGER 

wxmin:=40 \(* minimum screen width for our window 
wymin:=24 \(*m inimum sc reen height 

_update:=] \(* update rate for the mouse 
timout:=l0 \(*timeout between clicks 
Follow:=! \(*update cursor wh en mouse moves . 0 for no follow. 

cur_wind:=0 \(* flag to fork a process on current window 
moussig:=l0 \(* s ign al code returned by the mo use when 
mi scs ig:=l5 \(*misce llaneous signa l code 
wait:=20 \{*s ign al code to wait for button to be pressed 

(* Afte r we define- or "type " - the specia l data structures 
(*we need for a Multi -Vue based program. we must initiali ze 
(*the da ta in those structures. 

DIM _t anitms(2) :Mi str 
_tanitms( 1) ._mnt t l :="H el p"+EndStr \_tanitms( 1) ._mienbl :=MNEnbl 
_t anitms(2) ._mnttl :="Shell "+E ndStr \_tanitms(2) ._mienbl :=MNEnb l 

DIM _filitms(4):Mistr 
_f i l itms ( 1) ._mntt l : ="Op en "+E ndSt r \_fi l i tms ( 1) ._mi enb l : =MNDsb l 
_fi l itms(2) ._mnttl :="Save "+End Str \ _fi l itms(2) ._mienb l :=MNDsb l 
_fil itms(3) ._mnttl :="Print"+EndStr \_fi l itms(3) ._mienbl :=MNDsbl 
_fi l i tms ( 4). _mntt l :="Qui t"+EndSt r \_fi l i tms ( 4) ._mi enb l : =MNE nb l 

DIM _f inditms(2):Mi str 
_fi nditms(l). _mnttl :="Fi nd File"+EndStr \_finditms(1). _mienbl 

:=MNEnbl 
f1nd1 tms(2) ._mnttl :="List HD1 r"+EndStr \_find itms(2) ._mi enbl 

:=MNEnbl 

(* Now we'll set up th e Pnt ire menu 

DIM Tndy_Mn:mn str 
Tndy_Mn. _mittl :="Tandy"+EndStr \Tndy_Mn._mnid:=MN_Tndy 
Tndy_Mn. _mnxsiz:=10 \Tndy_Mn. _mnnits:=2 . 
Tndy_Mn. _mnenabl :=MN Enbl \Tndy_Mn ._m nitems :=ADDR( _ta nitms ) 

DIM File_Mn:mnstr 
Fi l e_Mn ._mittl :="Fil es "+End St r \Fi l e_Mn ._mni d: =MN_Fi l e 
File_Mn._mnxsiz:=l0 \Fi l e_Mn ._mnnits:=4 



0C48 
0C65 
0C66 
0C6F 
0C90 
0CA6 

0CC0 
0CCl 
000 7 
0046 
0047 
0055 
0056 
0077 
0D78 
0DA5 
0D88 
008C 
00F2 
0E0C 
0E0D 
0E25 
0E 26 
0E39 
0E59 
0E7 4 
0E91 
0E92 
0EC1 
0E C2 
0ECA 
0E D8 
0EE9 
0EF8 
0EF 9 
0Fl0 
0F11 
0F3C 
0F3D 
0F51 
0F52 
0F53 
0F 79 
0F92 
0F93 
0FC7 
0F EA 
0FE8 
0F F3 
1026 
1035 
1036 
105D 
1061 
1062 
1072 
109C 
1086 
108C 
10C0 
10C6 
10C8 
10CA 
10C8 
1006 
10F5 
10F6 
1102 
1118 
11 1A 
111 C 
111D 
1121 
1122 
114D 
117E 
117F 
1181 
11 82 
11A1 

Fi 1 e_Mn ._mn enab 1 : =M NEnb 1 \ Fi 1 e_Mn ._mni tems: =A DO R( _fi l i tm s ) 

DIM Find_Mn:mnstr 
Fi nd_Mn. _mitt l : ="Locate "+End St r \ Fi nd_Mn. _mn i d: =MN_Fi nd 
Find_Mn ._mn xs i z:=10 \Find_Mn . _m nni ts:=2 
Fi nd_Mn ._mn ena bl :=MNEnbl \Fi nd_Mn ._mnit ems :=A DDR (_f i nditms ) 

(* Now that we have def ined the it ems in the men u and the menu it se lf, 
(* we can define the wi nd ow th at we want t he menu to app ear in. 

DIM Menus(3):mnstr 

Menus(1):=Tndy_Mn \Menus(2):=File_Mn \ Menus(3):=F ind_Mn 

WndScr. _wnttl :="Locate from Rai nbow"+EndStr \ Wn dScr. _nmens:=3 
WndScr ._wxmin:=80 \WndScr._wymin:=24 

(* _wnres , an array of seve n reserved bytes , sit s here 
Wn dScr. _wnsync:=WINSync \ Wn dScr. _wnmen: =AODR(Menu s ) 

(* Let ' s cre ate a window 

RUN Gfx 2(Std0 ut , "Cur0ff " ) 
RU N gfx3(StdO ut," ss.wnset " ,A ODRIWnd ScrJ ,WT_FS Win ) 
RU N gfx31Stdl n," ss.g ip" ,$0 101, $FFFF) 
RUN gfx3(Stdln ," ss. mous",$0301,Follow) 

(*Now we can the ca ll to set up t he intercept . 

CallCode: =F_Icpt 
Regs. x: =ADOR( I ceptCode) 
Regs .u: =ADDR( IceptCode)+4 
RUN SysCa ll (Ca llC ode,Regs) 

RUN Gfx2("gcset ", Grp_Ptr,Pt r_Ar r ) 

(* The main l oop of our program s tarts here 

LOOP \(* Do th i s fo rever 

lceptCode.I ntRes ult :=0 \(* Ini t i ali ze Sig nal Report 
RUN gfx3(Std in," ss. ms i g",MouseSig) 

(* Now we mu st te ll t he process to go to s l eep until 
(* i t rece i ves a s ign al to wake up. 

Ca ll Code:=F_S l ee p 
Regs.x:=0 \(*S l eep foreve r - at l east til l s i gnal 
RUN SysCa ll (CallCode,Regs) 

EXIT IF IceptCode. IntRes ult=2 TH EN \(* Escape with BREAK key 
ENDEX IT 

IF lc eptCode.lntResu l t=Mo useS i g THEN 
RUN gfx3(Std ln, "gs. mous",ADDR( ms ret)) \(*Go Rea d Mou se 
IF msret.stat=WR_Cntrl AND msret . cbsa<>0 TH EN 

DoMenu ltem:=TRUE 
ELSE 

DoMenuitem:=FALSE 
END IF 

END IF 

IF DoMenuitem=TRUE THEN 
RUN gfx3(5tdin,"ss.mnsel",Menu_ ID , Menu_ It emJ 

IF Menu_ID<>0 THE N 
GOSU8 1000 \(* Go handle menus 

ENDIF 
END IF 

ENDLOOP 

(* Your Program code that deals with eve nts 
(* in the content region of the window goes here . 

END 

1000 IF Menu_ ID=MN_Clos OR Menu_ ID=MN_File AND Menu_ltem=4 TH EN 
action:="A l ert" 

prefer not to use Gfx3, insert the complete 
Syscall code in place of every Gfx3 call. 
Gfx3 makes the job much easier and I 
recommend using it for all BASIC09 pro­
gramming in a windowing environment. It 
also can be found in the August issue of 
RAINBOW ON DISK or in the RAINBOW sec­
tion of the OS-9 On-Line forum data li­
braries. 

Locate also calls DoAlert, which was 
published along with DoMenu in Novem­
ber 1988. You can use the same copy or 
delete the calls to DoAlert and do without 
the fancy push buttons. In place of: 

run 
g f x 3 ( S t d 0 u t , " s s w n s e t " , 
addr(WindScr) ,WT. FSWin ) 

you can substitute: 

ca ll code :=I _SetStt 
Regs.a:=path 
Regs.b:=ss_sbar 
Regs.x:=horizpos 
Regs.y :=vertpos 
ru n sysca ll(C al l Code , Regsl 

I prefer the Gfx3 approach. 
The Tandy Menu within Locate in this 

month's code lets you run the OS-9 Help 
utility, and lets you start a Shell and run 
another OS-9 application from within Lo­
cate. Let's look now how we turned DoMenu 
into Locate . 

If you can, dig into your files , pull out 
the November issue and directly compare 
the two listings. This helps you learn how 
to convert DoMenu into your own menu­
driven application program. 

The first changes appear in the defini­
tion of the arrays that hold the various 
menu items. For example, _ tanitms(9) 
becomes _tanitms(2). Likewise, fil ­
itms ( 6) becomes _fi l i tms ( 4). _edi t ms ( 6) 
disappears altogether and is replaced by 
fi ndi t e rn s ( 2 ). 

Then you must change the value of the 
mnni ts field in each of the menus. For 

example, Tnd y_Mn ._mnnits :=9 becomes 
Tndy_Mn. _mnnit s:=2, etc. 

You 'II then notice that the command 
Edi t_Mn ._mitt l :="Edit "+EndStr becomes 
Fi nd_Mn ._mi ttl:=" Locate "+EndStr. We 
changedthewindowtitleto" Locate" from 
"R ai nb ow ". 

After these menu changes we removed 
the subroutines we wouldn't be using any 
more and rewrote the code that uses the 
value of Menu_ I D to drive an "ON Menu_ I D 
GOS UB 1110, 1120" routine. Again the 
easiest way to convert a program is to 
compare the two listings. 

That about wraps it up for July. Enjoy 
Locate and keep on hacking! 0 

July 1989 THE RAINBOW 143 



144 

About 
Your 

Subscription 

Your copy of THE RAINBOW is 
sent second c lass mail . You 
must notify us of a new address 
when you move . Notification 
should reach us no later than 
the 15th of the month prior to 
the month in which you change 
your address . Sorry , we cannot 
be responsible for sending 
another copy when you fail to 
notify us . 

Your mailing label also 
shows an account number and 
the subscription expiration 
date . Please indicate this ac­
co unt number when renewing 
or corresponding with us . It 
will help us help you better and 
faster . 

Fo r Canadian and other non ­
U.S. subscribers, there may be 
a mailing address shown that is 
different from our editorial of­
fice address. Do not send any 
co rrespondence to that mail ­
ing address. Send it to our edi ­
torial offices at Falsoft, In c , 
The Falsoft Building, P 0 Box 
385, Prospect, KY 40059. This 
applies to everyone except 
those whose subscriptions are 
through our distributor in Au s­
tralia . 
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llAO RU N OoAl er t(ac tion, "Ouit Demo? " ," Yes 
(Wnd Scr)) 

IF LEFT$(action ,3)="Yes" THEN 
SHELL "disp l ay c" 

","","No " ,AOOR 

11E1 
11F3 
1200 
123C 
1240 
1242 
1246 
1253 
126A 
1278 
1287 
1288 
1298 
12AF 
12BD 
12CC 
12CE 
12D0 
12D2 
12D4 

PR INT "Thank you for us i ng Locat e f rom Da l eSof t and Th e Rainbow" 
GOTO 9999 

END IF 
ELSE 

IF Menu_ ID=MN_T ndy THEN 
RUN Gfx21"gcset ", Grp_Pt r. Ptr_Arr) 
RUN Gfx2( "cur off") 
ON Menu_ ltem GO SUB 1110,1 120 

ELSE 
IF Menu_ ID=MN_Fi nd THEN 

RUN Gfx2("gcset" ,Grp_Ptr. Ptr_A r r) 
RUN Gfx21 "Cur0ff") 
ON Menu_ l tem GOSUB 5010,5020 

END IF 
END IF 

END IF 
RET URN 

12D5 1110 (* Help 
12DF RUN Gf x2( "0W Set " .1,1.6,72. 12.0 . 1) \R EM Create Overlay Wind ow to display 

SHE LL "help" 
RUN Gfx2("0WEnd " ) 

RUN Gfx2( "GCSet ", Grp_Ptr . Ptr_ArrJ 
RETURN 

11 20 I* Shell 

help fil e 
132E 
1336 
1343 
135A 
135C 
135D 
1368 
1395 
13CF 
13DD 
1408 
1418 
1428 
142C 
14 39 
14 50 
1452 
1453 

RUN Gfx2( "GCSet " ,0,0) \(* Tur n gra phi c cursor off 
RUN Gfx2( "0WSet ", 1 ,1, 8 , 72 , 12.0,1) \(*Create Overlay Wind ow 
RU N Gfx2("Cur0ff " ) 

RUN gfx31Std0 ut ," ss .wnset ", ADDRIWndScr) .WT_DBox) \(* Ma ke Wind ow 
RUN Gfx21"Cur0n " ) 
RUN Gf x2( "Co l or ", 0) 
SHELL "" 
RUN Gfx2C "OWEnd") 
RU N Gfx21 "GCSe t", Grp_Pt r,Ptr_Arr) 
RETUR N 

1454 2000 (* Dress up t he opening box 
1472 RUN Gfx21 "Logic " ,"XOR" ) 
1485 RUN Gfx2( "Colo r" ,1) 
1495 HorPos :=10 
149C REPEAT 
149E RUN Gfx2("8ox" , 320-HorPos.96 -HorPos/4 ,320+Hor Pos . 96+HorPos 

/4) 
14CD RUN Gfx2("8ox " ,320 -HorPos,96 -HorPos/4 ,320+HorPos.96+HorPos 

14 FC 
150D 
1519 
152C 
153C 
153E 

/4) 
HorPos:=HorPos*1. 3 

UNT! L HorPo s>300 
RUN Gfx2( "L og ic" ," OFF " J 
RUN Gfx21 "Color" ,0J 
RETURN 

153 F 3000 (* Cl ose t he Box 
1552 RUN Gfx2("Log i c"," XOR " ) 
1565 RU N Gfx2( "Colo r " ,1) 
1575 Hor Pos :=300 
157 D REPEAT 
157F RUN Gfx2( "8ox ", 320- HorPos,96 -Hor Pos/4 ,320+HorPos,96+HorPos 

I 4 J 
15AE RUN Gfx2("8ox" , 320- HorPo s , 96 - HorPo s/ 4,3 2 0+HorPos.96+H~rPo s 

/4) 
15D D HorP os :=HorPos/ 1. 5 
15EE UNTIL Hor Pos <1 0 
15F9 RUN Gfx2( "Logic ","Off ") 
160C RUN Gfx2("Co l or ", 0) 
161C RU N Gf x2( "0WEnd") 
1629 RET URN 
1628 
162C 4000 (* Make Over l ay Wind ow for Tandy Desk Acessories 
165 F RUN Gfx2("0WSet" , 1,1 ,6 ,74,14,0,1) 
1681 GO SUB 2000 \{* Make t he ope n f l ashy 
169C RUN Gfx2( "8ox ", 0,0,639, 191J 
1684 RUN Gfx2( "CurXY" , 1, 2) 
16C7 PRIN T "Pl ease wait .. . " 



16DB 
16DD 

RETURN 

16DE 5010 (*Run Fi nd Utility 
16F5 RUN Gf x2( "GCSet " ,0 ,01 \REM Turn off cur sor fir st 
1720 RUN Gfx2("DWSet ". 1 . 1.4 . 74, 14,0,1) \REM Create ove rl ay wi ndow 
175A RUN Gfx2("CurDff "l 
1768 RUN gfx3(StdDut. "ss .wn se t",A6DR(Wnd Scrl .WT_DBo xl 
1788 RUN Gfx2( "Cu rDn "J 
1795 RUN Gfx2("Co lor".01 
17A5 SHELL "fi nd" 
17AD RUN Gfx2("0WEnd" ) 
17BA RUN Gfx2("GCSet".Grp_Ptr,Ptr_Arrl 
l7D1 RETURN 
17 D3 
17D4 5020 
1801 
181E 
1829 
1844 
1846 

(*Run Do Dir to list Hi e rar chial Directory 
GOSUB 4000 \REM Go open over la y window 
SHE LL "di skd i r" 
GOSUB 3000 \R EM Close over la y window 
RETURN 

1847 9999 (*Always tu rn off graphics curso r before leaving program 
1883 RUN Gfx2("gcset" .0,0 ) 
1B96 END 
1898 
1899 

Listing 2: Fi xgfx 

PROCEDURE f i xcgfx 
0000 (*Patc h for cgfx .l _ss_mgpb l ibrary ca l l 
0029 (*c hanges call i n routine from GetStt to SetStt. 
005A (*c hanges ca ll from _gs_mgpb to _ss_mgpb 
0083 
0084 
009A 
00A1 
00B3 
00B4 
00C5 
00C6 
00DB 
00E3 
00F2 
00FA 
0102 
0106 
0Hl7 
0147 
014 F 
015E 
0162 
0163 
0193 
019B 
01A8 
01B0 
01B8 
01BC 
01C2 
01C4 
01D8 
01D9 500 
01E6 
01F0 
01FD 
0203 
021D 
021F 
0229 
0231 
023B 
023D 

DIM pat h: BYTE: char,pu tc har:STRI NG[1] 
DIM pla ce: INT EGER 
DIM str:STRING ; s rchchr: STRING[1] 

OPEN #path,"cgfx. l ":UPDATE 

(* Fi x tit l e to 
pl ace:=$0489 
st r :="g smgpb_a" 
srchch r: ="g " 
putchar:="s" 
GOS UB 500 

sbr tn 

(* Fix l,abe l for 
place:=$0495 
str:="_gs_mgpb" 
GOS UB 500 

entry- chan ges ca ll to _ss_mgpb fr om _gs_mgpb 

(*Change system ca ll f rom l$GetStt" to l$SetStt 
pl ace:=$04D4 
str:="GetS t t " 
s rchchr :="G" 
putc har:="S " 
GOSUB 500 
CLO SE #pat h 
PRI NT 
END "f il e pat ched 

SEEK #path ,pla ce 
GET llpath. char 
IF char <>src hchr 

CLOSE #path 
END "N ot at "; 

END IF 
SEEK #pat h,place 
char: ="S" 
PUT #path.putchar 
RETURN 

THEN 

str: • pos 

~ MORE BAUD ~.~~~ 

LESS BUCKS 
Save Time and Money with e Surprisingly 
Affordable 2400/1200/300 BPS Hayes • 
Compatible Modem for any Compuler. 

Don'l be fooled by lhe low cosl of these 2400 baud 
modems. These are high quality modems made in the 
USA, with performance features unmatched by 
competitors costing lhraa times as much. 

This is full-featured Hayes compatible modem that 
works with any computer. It features superior Hayes 
compatibility, adyanced digital signal processing, and 
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 and auto-answer, a call progress speaker with 
volume control, a second jack for a local phone, on 
board diagnostics. 

Money saving premiums for sign-up and connect time 
for Delphi, The Source, CompuServ, etc. Software 
available: ProcComm (PC) + 5; Ouicklink (Mac) + 5; 
WizPro is free (shareware). 

Backed by two year mig . warrantee, so you can buy 
wilh confidence lhat 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 

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

The GCS File Transfer Utilities provide a simple 
al)d quick method lo lransfer tex t and binary files from 
and to a var iety of floppy disk formats. 

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

Extensive 

Options 

Require• 

Dump disk sector of PC, RS.or FLEX 
Read file from PC, RS or FLEX disk 
Write file to PC, RS or FLEX di sk 
Rename file on PC disk 
Delate 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. Usa pipes for direct 
and 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 version 
Standard version 
SDISK or SDISK3 

$54 .95 
$44.95 
$2 9. 9 5 

Standard diskanes are OS-9 format (5.25") add $2.50 for 3.5". 
Orders mJSt be prepaid or COD. VISAIMC. Add $1.75 S&H, 
COD Is additional. 

GRANITE COMPUTER SYSTEMS 
Route 2 Box 445 Hillsboro, NH 03244 

(603) 464-3850 

OS-91s a trademark of Microware Systems Corporation and 
Motorola Inc. MS-DOS is a trademark of Microso" Corp. 
FLEX is a trademark of TSC, Inc. 
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Protect and highlight 
your important 
•alazine collection 
with sturdy 
RAINBOW binders 

Distinctive, Durable RAINBOW Binders 
THE RAINBOW is a vital resource to be referred to 

again and again. Keep your copies of THE RAINBow safe 
in our quality, dis~inctive binders that provide com­
plete protection. 

These attractive red vinyl binders showcase your 
collection and ensure your RAINBOWs are in mint 
condition for future use. Each binder is richly em­
bossed with the magazine's name in gold on the front 
and spine. They make a handsome addition to any 
room. · 

Put an End to Clutter . . 
Organize your workspace with these tasteful bind­

ers. SpeAd more time with Y,Our CoCo and eliminate 
those frustrat ing searches for misplaced magazines. 

A set of two binders,which holds a full12 issues of 
THE RAINBOW, is only $13.50 (plus $2.50 shipping and 
handling). 

Speci.al Discounts on Past Issues 
To help ydu complete your collection of THE RAIN­

BOW, we're offering a special discount on past issues 
of the magazine. · 

When you place an order for six or more back issues 
Of THE RAINBOW at the same time you order binders, 
you are entitled to $1 off the regular back issue price. 
To order, please .see the ... Back Issue Information" 
page in this issue. 

Know Where to Look 
You may purchase the "Official And Compleat Index 

To THE RAINBOW" for $1 when you purchase a set 
of l;>in.ders. This comprehensive index of RAINBOW's 
first three years (July 1981 through July 1984) is 
usually priced at $2.50. 

__ YES. Please send me ___ set(s) of RAINBOW binders 
Take advantage of these special offers with your binder purcha~e: 

_ _ Save $1 off the single issue cover price for back issues. Minimum order of 6 magazines. Please 
enclose a back issue order form from a recent issue indicating magazines wanted. 

_ _ Purchase the "Official and Compleat Index to THE RAINBOW" for $1. (Regular price $2.50.) 

(These offers good only with the purchase of a RAINBOW binder set) 

Name -----------------------------------------------------------------------
Address 
City State ZIP ____________ __ 
0 My check in the amount of is enclosed . (In order to hold down costs, we do not bill.) 

Charge to: 0 VISA 0 MasterCard 0 American Express 

Account Number Expiration Date ___________ _ 
Signature 

Mai l to : Rainbow Binders, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. 

Binders are $1 3.50 per two-b inder set plus $2.50 shipping and handling . If your order is to be sent via U.S. mail to 
a post office box or foreign country, please add $2. Kentucky residents add 5% sales tax. U.S. currency only, please. 
In order to hold down non-editorial costs, we do not bill . 

For credit card orders call (800) 847-0309, 8 a.m. to 5 p.m. EST 
All other inquiries call (502) 228-4492. 



The Eighth Year of Rainbow 
An index to the articles, programs, reviews and authors 
appearing in THE RAINBOW from July 1988 through 
June 1989. 

Compiled and Edited 
by Leslie A. Foster 

Copyright 1989, Falsoft, Inc. 

TOTAL NUMBER OF ARTICLES 
(July 1981 - June 1989) - 4657 

This is the sixth index to THE RAINBOW. 

Previous indexes are available as follows: 

July 1981 -June 1984- July 1984 issue 
July 1984 - June 1985- July 1985 issue 
July 1985- June 1986- July 1986 issue 
July 1986- June 1987- July 1987 issue 
July 1987- June 1988- July 1988 issue 

Breakdown of articles: The subject breakdown, 
and number of items per heading are shown 
below. The number following in brackets is the 
total number of articles published since 1981 in 
that topic . 

Author listings 377 (2657) 
Assembly Language 15 (60) 
Clubs 2 (17) 
Communications 21 (113) 
Disk 1 (63) 
Editorial comment 12 (58) 
Education 35 (290) 
Games 45 (337) 
General 23 (202) 
Graphics 55 (328) 
Hardware project 15 (72) 
Hardware tutorial 5 (28) 
Hints 8 (65) 
Home application 23 (148) 
Music 5 (71) 
One-and Two-liners 21 (120) 
Operating systems- OS-9 21 (124) 
Printer 4 (81) 
Product reviews 137 (1818) 
Questions and answers 32 (133) 
Rainbow on tape/disk 236 (2031) 
Tutorial13 (89) 
Utility 31 (201) 
Word processing 4 (18) 

Total number of articles 528 (4657) 

Leslie A . Foster is the System Manager 
of Novanet, a jointly-owned computer 
library system for the academic libraries 
in Halifax, Nova Scotia. 

ASSEMBLY LANGUAGE 

Barden, William, Jr. "Barden 's buffer: Assembly 
language for the complete novice part 2. " 
(October 1988) 132 PONGBIN; PONG BAS 

Barden, William, Jr. "Barden's buffer: Assembly 
language for the complete novice ." (September 
1988) 150 

Nee, William P. "Machine language made BASIC 
part 1: General Math ." (July 1988) 100 
SORTBAS; SORTBIN 

Nee, William P. "Machine language made BASIC 
part 2: High finances." (August 1988) 137 
FINANBAS; FINANBIN 

Nee, William P. "Machine language made BASIC 
part 3: What a dump! " (September 1988) 98 
DUMPBAS; DUMPBIN 

Nee, William P. "Machine language made BASIC 
part 4: Getting graphic." (October 1988) 48 
PAGER 

Nee, William P. " Machine language made BASIC 
part 5: Get the point." (November 1988) 80 
POINTBAS; POINTBIN 

Nee, William P. "Machine language made BASIC 
part 6: Draw the line. " (December 1988) 104 
BASLINE; BINLINE 

Nee, William P. "Machine language made BASIC 
part 7: Around in circles." (January 1989) 90 
CIRCLES; ARCS 

Nee, Willram P. "Machine language made BASIC 
part 8: And more math." (February 1989) 96 
SHIFTS 

Nee, William P. "Machine language made BASIC 
part 9: Let there be music." (March 1989) 30 
MLNOTES 

Nee, William P. "Machine language made BASIC 
part 10: Two-dimensional rotation . (April1989) 
72 DEMO; DRIVER; ROTATION 

Nee, William P. " Machine language made BASIC 
part 11: 3-D without glasses." (May 1989) 82 
ROTATE3D; DRIVER; ALTOROTAT 

Nee, William P. "Machine language made BASIC 
part 12: And the music played on. " (June 1989) 
68 6VOICES 

Reid , Randall. "A patch for a patch ." (February 
1989) 80- Modify EDTASM for 80 column 
sr,reen. Correction, June 1989, p.66. EDPATCH; 
ED LOADER 

CLUBS 

"Clubs, clubs, clubs." (January 1989) 40 - Listing 
of CoCo clubs. 

Hathaway, Ed . "CoCo clubs: Building a great 
foundation." (January 1989) 34 - How to 
organize a club. 

COMMUNICATIONS 

Alger, Paul. "A REMOTE update." (November 
1988) 110- Update to BBS system. REMOTE3; 
BASLOAD; REMDEMO 

Augsburg, Gray. "Delphi bureau: A place of your 
own ." (August 1988) 152 - Finding online help 
and creating a workplace. 

Augsburg , Gray. "Delphi bureau: Creating online." 
(September 1988) 118 

Augsburg, Gray. "Delphi bureau: Downloading 
problems." (July 1988) 150 

Augsburg, Gray. "Delphi bureau: Time for a 
change." (October 1988) 64 

"The BBS's in North America. " (November 1988) 
106 

Grubb, Robert John . "CoBBS Xmodem routines. " 
(November 1988) 88 XMRECV.ASM ; 
XMSEND.ASM ; XMRECV.SYS; XMRECPK.BAS, 
etc. 

Hutchison, Don. "Delphi Bureau: CoCo DOS?" 
(April 1989) 50 

Hutchison, Don. "Delphi bureau: At your service." 
(May 1989) 40 

Hutchison, Don. " Delphi bureau: Common 
questions." (December 1988) 148- Includes 
Database report. 

Hutchison, Don. "Delphi bureau: Database 
report." (August 1988) 152 

Hutchison, Don . " Delphi bureau: Database 
report." (July 1988) 150 

Hutchison, Don . " Delphi bureau: Database 
report. " (October 1988) 64 

Hutchison, Don . "Delphi bureau: Database 
report ." (September 1988) 118 

Hutchison, Don . "Delphi bureau: Haven't I seen 
you before? (November 1988) 33- Includes 
database report. 

Hutchison, Don. " Delphi bureau: What's goin' on?" 
(March 1989) 96 

Hutchison, Don . "Delphi bureau: Who has the 
time?' ' (January 1989) 114 - Includes Database 
report . 

Hutchison, Don. " Working together: Delphi and 
tape 1/ 0." (August 1988) 156- Two utilities to 
help download programs using Modem Pak. 
TAPCNV; BASFIX 

Hutchison, Don . "The computer connection ." 
(November 1988) 28- Connecting a CoCo to 
other computers. 

Jenkins, Dave. "So you want to be a SysOp." 
(November 1988) 36 

Sloan, Kevin . "A CoBBS update." (November 
1988) 16 - Modifying the CoBBS system to 
work with the CoCo3. COBBS/ SYS; USER/SYS 

DISK 

Goodman, Marty. "A hard drive for your CoCo." 
(March 1989) 44 

EDITORIAL COMMENT 

Falk , Lawrence C. "Print#-2 ." (Apri/1989) 10 -
'CoCo's Canadian future.' 

Falk, Lawrence C. "Print#-2. " (August 1988) 10 -
'Some Post-RAINBOW!est reflections ." 

Falk, Lawrence C. "Print#-2 ." (December 1988) 10 
-'A season for reflection .' 

Falk , Lawrence C. "Print#-2.'' (February 1989) 10 
- 'Here to stay.' 

July 1989 THE RAINBOW 147 



Falk, Lawrence C. "Print#-2." (January 1989) 10-
'Starting the year off right .' 

Fa lk, Lawrence C. "Print#-2." (July 1988) 10-
'The dream machine.' 

Falk, Lawrence C. "Print#-2." (June 1989) 12-
'Something akin to a miracle.' 

Falk, Lawrence C. "Print#-2." (March 1989) 10-
'What's good for General Bull moose .. .' 

Falk, Lawrence C. "Print#-2." (May 1989) 10-
'Balancing a Rainbow.' 

Falk, Lawrence C. "Print#-2." (November 1988) 8 
-'Computer uses-you decide.' 

Falk, Lawrence C. "Print#-2." (October 1988) 10-
'October magic.' 

Falk, Lawrence C. "Print#-2." (September 1988) 10 
-'The computer's place in education.' 

EDUCATION 

Bernico, Bill. "Buy a CoCo and see the world." 
(September 1988) 70- Map of the world. 
WORLD 

Blyn, Steve. "Education notes: Animal stories." 
(March 1989) 28- Language arts program for 
elementary school children. PETSTORY 

Blyn, Steve. "Education notes: Break it up." (April 
1989) 98- Dictionary skills program. 
DICTNARY 

Blyn, Steve. "Education notes: Carrier's collection 
chart.' ' (August 1988) 80- Interpreting a 
newspaper delivery chart. NEWSCOST 

Blyn, Steve. "Education notes: Fraction action." 
(May 1989) 56 FRACTION 

Blyn, Steve. " Education notes: Give 'em an inch.'' 
(January 1989) 72 - Convert inches to feet and 
yards. CONVERT 

Blyn, Steve. "Education notes: Locating the topic." 
(September 1988) 136- Cross reference drill. 
REFERNCE 

Blyn, Steve. "Education notes: Motor math." (July 
1988) 54- Practice in solving verbal math 
problems. GASQUIZ 

Blyn, Steve. "Education notes: Shooting math." 
(June 1989) 76 MATHSHOT 

Blyn, Steve. "Education notes: The blink of an 
eye.'' (February 1989) 105- Increase students' 
memo ri zat ion abil ities . TACHISTO 

Blyn, Steve. "Education notes: Time's up!" 
(December 1988) 102- A working alarm clock. 
ALARM 

Blyn, Steve. " Education notes: You can't get there 
from here." (November 1988) 40- Reading 
exercise. MAPPER 

Cooper, Rick. "States and capitals." (September 
1988) 60 STATES 

Cooper, Rick. "The big bad wolf.'' (September 1988) 
34 - Fantasy joins forces with CoCo to help 
children's reading skills. BADWOLF 

Gordley, Richard D. "Long division drill." 
(September 1988) 53 DIVISION 

Johnson, Samuel D. "EduSpell.'' (December 1988) 
42- First in a series developing a talking, 
spelling tutor. SPELLER; ROM RAM; SETHELP; 
TAKETEST 

Kenny, Keiran. "All things in progression ." 
(January 1989) 61- Charade-like education 
game. 

Kenny, Keiran. "Answers for your questions." 
(September 1988) 72- Quiz game. FLEXQUIZ 

Kenny, Keiran. "Mental math blocks.'' (September 
1988) 71 ADDBLOKS 

Ko lar, Joseph. "BASIC training: Thirty days hath 
September." (July 1988) 86- Tutorial to teach 
students the months of the year. 12MONTHS 

Miller, Ra lph D. "Washington, Adams, 
Jefferson ... .'' (November 1988) 102-
Presidential drill. PRESDENT 

Ostrer, Ken. " Odd one out." (November 1988) 77 
-Drill for even and odd numbers. EVENODD 

Queen, Will iam A., Ill. "Math drill." (May 1989) 76 
MATHDRILL 

Scerbo, Fred B. "Wishing Well: How much time?" 
{April1989) 89- Calculate differences in time. 
TIMECARD 

Scerbo, Fred B. "Wishing Well : Matching 
opposites.'' (August 1988) 92- Basic 
vocabulary for elementary students. OPOSITE1 

Scerbo, Fred B. "Wishing well: CoCo uses some 
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comma sense!" (July 1988) 156- Training on 
correct comma usage. COMMAS 

Scerbo, Fred B. "Wishing well: Count on CoCo.'' 
(February 1989) 82- Program designed to 
teach fundamental math skills to new students. 
COUNTME 

Scerbo, Fred B. "Wishing well: Growing up with 
CoCo." (Nove mber 1988) 146- Building on 
skills developed in earlier games. PICTURES 

Scerbo, Fred B. "Wishing well: Hold that thought!" 
(December 1988) 150- 'Make composition 
writing simple.' BRAINSTM 

Scerbo, Fred B. "Wishing well : Just say goodnight 
Gracie." (June 1989) 87 WEEKDAYS 

Scerbo, Fred B. "Wishing well: Opposite 
attraction." (September 1988) 92-
Concentrat ion-like game. MATCH 

Scerbo, Fred B. "Wishing well: Twelve months of 
fun." (May 1989) 92 CALENDAR 

Scerbo, Fred B. "Wishing well: Where's ihe logic?" 
(January 1989) 80 ANALOGY 

Turowski, Donald A. "A seat for everyone and 
everyone in his seat." (September 1988) 45-
Seating chart for classroom. SEA TCHRT 

Weaver, Dan ; and Weaver, John. "When in Rome.'' 
(September 1988) 71- Learn Roman numerals. 
ROMANMRL 

GAME 

Alger, Paul. "Seeking immortality.'' (August 1988) 
76- Find number of 'men' in a game. 
IMMORTALITY 

Barden, William, Jr. " Barden 's Buffer: Food for 
worms." (February 1989) 144 WORMDRVR; 
WORMSMPL 

Barden, William, Jr. "Barden's buffer: The puzzling 
pentomino.' ' (December 1988) 164 PENTPUZL 

Bell, Bruce K. "Bingo, the CoCo way." (August 
1988) 38- Correction, Feb. 89, p.76 BINGOTLK 

Bernico, Bill . "Child's play.'' (August 1988) 44 
BUGGIE 

Bleckley, Logan, Ill. "Word make." (June 1989) 91 
WORD MAKE 

Bly, Merwyn . "One liner contest winner." (August 
1988) 89 

Carlin, Kenneth. "Taking on the one-armed 
bandit.'' (October 1988) 88 SLOTS 

Chapel, Lee J. "For the love of gold." (December 
1988) 58- Adventure game.- Correction, April 
1989, p.4B . PROS1; PROS2; SCRN1 ; SCRN2; 
MAKEPROS 

Crawford , Gay. "Tangled tiles.'' (February 1989) 28 
-Game and puzzle BLUEVOID 

Dater, Andrew. "The Hit list.'' (August 1988) 87-
Keep track of the body count in role-playing 
games. KILLER 

Dillon, John. "Adventure game mapping 
techniques." (August 1988) 114 

Dingle, Brent. "CoCo pong." (January 1989) 63 
COCOPONG . 

Donze, Jeff. "Lunar lander." (May 1989) 28 
LANDERGG; LANDER 

Duggins, Larry. "Teed off." (March 1989) 58-
Golf game GOLFER 

Dunn, Christopher. "It's a toad's life." (February 
1989) 43 TOADER 

Elms, Stephen. " It's a bug-eat-bug world.'' 
(November 1988) 76 CENTPEDE 

Halbrook, Travis . "May the force be with you?" 
(July 1988) 85 PSYCHIC 

Hameluck, Jeff. "Sea War." (August 1988) 20 
SEA WAR 

Kenny, Keiran. "Guess who." (July 1988) 83 
GUESSWHO 

Kenny, Keiran. "Left beats right.'' (June 1989) 89 
REACTION 

Kenny, Keiran. "What's missing?" (August 1988) 
79 MEMORY 

Klein, Joel F. " It's your move. " (August 1988) 28-
Chess simulation. CHESS 

Lamonica, James ;and Lamonica, Mary Jean. 
"Clue me in! " (September 1988) 65- Charades 
game CLUEFILE; CLUEWORD 

Lowry, James Kevin. "M inding your X's andY's." 
(August 1988) 77 JOYZAP 

Massie, Warren. "CoCo says ... " (February 1989) 89 
SIMON 

McKernan, Chris. "Escape from Tut's tomb parts 2 

and 3.'' (August 1988) 58- Correction, October 
1988, p.84 2PART1; 2PART2; 3PART1; 3PART2 

McKernan, Chris. "Escape from Tut's tomb." (July 
1988) 58- Arcade game written in machine 
language. ONE; TWO; THREE; FOUR 

Moore, Clayton R. "Asteroid dodge." (June 1989) 
90 ASTEROID 

Moore, Mike. "The Christmas tree puzzle." 
(December 1988) 20- 'Can you plant the royal 
Christmas trees as the king desires? 

'TREEPUZZ 
Nalos, Paul. "Elevators." (June 1989) 90 

ELEVATOR 
O'Brien, Dan. "Towers of Hanoi." (February 1989) 

90 HANOI . 
Osborne, Gary. "Hit the slopes!" (January 1989) 63 

DOWNHILL 
Presley, Chad. "Winging it." (August 1988) 76 

FLIGHT 
Pucella, Ric. "Hot stuff. " (May 1989) 76 HOTCOLD 
Quellhorst, George. "So11taire, the. next 

generation.'' (December 1988) 36- 'Adding 
color to solitaire on the CoCo3.' SOL TAIR3 

Riley, Russell, Jr. "Boggling your mind." (February 
1989) 91 HEADSUP 

Ronald, Bruce W. "One of our pool balls must be 
crazy!" (July 1988) 28- Logic problem tester. 
BALL3; BALL2 

Ronald, Bruce W. "The crazy pool ball explained.'' 
(August 1988) 18- Solution to last month's 
problem. 

Ruby, Paul, Jr. "And for my next trick ... " 
(December 1988) 92- Card trick. CARDTRIK 

Scerbo, Fred B. "Wishing well : Two for the price of 
one." (October 1988) 90- Continuation of last 
months 'opposites' game. OPOSITE2 

Schuler, Keith. "Castle Zhagwhar." (June 1989) 41 
ZHAGWHAR 

Webb, Mark. "Playing the stock market." 
(November 1988) 45 STOCKS3; STOCKS2 

Wells, John T. "Space attack.'' (August 1988) 78 
EZSHOOT 

Wilensky, Joe. "CoCo derby." (May 1989) 42 
DERBY 

GENERAL 

Abell, James. "Does Archimedes' discovery hold 
water?" (March 1989) 82 WILFLOAT 

"Anniversary special-CoCo mobile.'' (July 1988) 
98 

Augsburg , Gray. " RAINBOWfest reporter 
(Chicago, May 20-22, 1988)." (September 1988) 
41 

Baker, Delbert. "FunStats.'' (June 1989) 110-
Keep statistics for your softball team. 
FUNSTATS; RSTRMKR; RSTRFXR; GMFLCHK, 
etc. 

Barden, William, Jr. " Barden's buffer: April 
foolishness and Pentomino contest winners." 
(April1989) 143 

Barden, William, Jr. "Barden's buffer: Can the 
CoCo learn?'' (July 1988) 160 ALLPERMS; 
1STMOVES; DATAMAKR; TICTACTO 

Barden, William, Jr. "Barden's buffer: Hamming it 
up.'' (January 1989) 145- Ham radio 
discussion. MORSE 

Barden, William, Jr. "Barden's buffer: Perplexing 
puzzles." (June 1989) 140- 'Perplexing puzzles 
to ponder.' PUZZLE1; PUZZLE2, etc . 

Bedard, Clem. "Secret codes.'' (January 1989) 102 
CIPHER 

Bernico, Bill. "Set your wheels to spinning ." (July 
1988) 48- Contest,-brush up programming 
creativity and submit result. CONTEST 

Bernico, Bill. "We have a winner! " (January 1989) 
87- Results from July's programming contest. 
RINGBELL 

Burnham, Paul D. "The CoCo crystal ball." (June 
1989) 28- Fortune teller FORTUNE 

Curtis, H. Allen. "The desktop publisher: A 
reprise.'' (September 1988) 102 GENMENU; 
PATCHWPL; PA TCHWPH; CONVERTL; 
CONVERTH; MONROE 

Foster, Leslie A. "The seventh year of Rainbow." 
(July 1988) 133- Index, July 1987 to June 1988. 

Hyre, Leonard. "Convention." (July 1988) 110-
Help keep track of voting at conventions. 
CONVENTN 



Hyre, Leonard . "Election '88." (November 1988) 58 
- Keep track of election results. ELECTION 

Kolar, Joseph. "BASIC training: The Encyclopedia 
CoColoria." (August 1988) 82- Discusses back 
issues of Rainbow. 

Kyllo, Donald . "Cryptologist's sidekick." (July 
1988) 80 CRYPT AID 

Murray, Ken. "A CoCo Christmas." (December 
1988) 95 - Chrismas poem. 

"Rainbow's holiday shopping guide." (November 
1988) 41 

Samuels, Edward. "Copyright law update: 
Congress alters rules of copyright notice." 
(April1989)41 

Stanley, Willis . " Decisions, decisions." (Apri/1989) 
118- Program to help in decision making . AHP 

Willoughby, Lauren. "RAINBOWfest reporter." 
(February 1989) 101 -Princeton, October 21-
23, 1988. 

GRAPHICS 

Abraham , Alex. "Psychedel ia." (January 1989) 61 
PSYCHO 

Babich , Tio. "Like pulling taffy." (January 1989) 60 
-Graphics demo. TAFFYBAL 

Bauer, Greg. "Turning text graphics into title 
screens." (March 1989) 79 ASCICALC 

Bernice, Bill. " Doodle ditty." (January 1989) 60 
DOODLER3 

Bernice, Bill. "The Color coordinator." (Apri/1989) 
101- Helps children develop good fashion 
sense. CRDINA TE 

Bern ice, Bill. "Pieces of the pie." (April1989) 79 -
Draw a pie chart. CC3GRAPH 

Bernice, Bill. " Pixel pictures." (January 1989) 28 
- Use these graphics programs to create 
brilliant pictures. BLOCKS3; BLOCKS2 

Bryson, B. J. "The storm." (June 1989) 59 STORM 
·caldwell, Steve. "Here eagles dare." (July 1988) 82 

-Graphics demo. EAGLE 
"CoCo gallery." (August 1988) 34- Lighthouse; 

Pyramid; Owl; Panther; Sharks 
"CoCo gallery." (December 1988) 26- Xmas 

time; Sun fun; Dad's ,1 toy; Santa; Candles 
"CoCo gallery ." (February 1989) 26- Evil 

unleashed ; Seaside city; Red sails; Bit bucket; 
The King . 

"CoC:J gallery." (January 1989) 26- Dragon; 
Space tavern; Mountain; Dream state; Southern 
belle. 

"CoCo gallery." (July 1988) 26- Sandstone; 
Setup; King Tut; Woodpecker; Help is on the 
way. 

"CoCo gallery." (June 1989) 26- Pandas; 
Dolphin ; My room ; English beat; Ad infin itum. 

"CoCo gallery." (March 1989) 26- Parkview; War; 
River; Faucon ; Butterfly. 

"CoCo gallery." (May 1989) 26- Lady in the 
grass; Desert; Tree; At the movies; Setup. 

"CoCo gallery." (November 1988) 26- Tiger; C­
O-Arms; Spacecraft; Starship; Eagle 

"CoCo gallery." (October 1988) 26- Mill ; 
Multichromatic spheres; Dragon 's lair .. ; Pirate 
etc. 

"CoCo gallery." (September 1988) 26- Queen 
Angelfish; CoCo3 shop; Sunset; Maine; Sea set; 
Memphis, etc . 

Cooper, Rick. "Setting for one." (December 1988) 
90 TURKISH 

Cooper, Rick . "Today's forecast." (April1989) 82 
-Graphics demo WHEN RAIN 

Cutchin , Rusty . " Breaking the four-color barrier." 
(October 1988) 51 -Add many more than 4 
colors in HSCREEN 4. NUCOLORS; DEMO 

Davies, Peter E. "Holidays at the hearth ." 
(December 1988) 89 YULELOG 

Day, Darren. "Simple draw." (June 1989) 93 
SIMPLDRA 

Dowd, Kevin . "The little graphics library." (August 
1988) 102 PROG1 ; PROG2; PROG3; PROG4 

Dueck, Timothy. "I t'll move you." {April1989) 82 
-Animation demo ANIMATOR 

Gagnon , Marc . " A moving Rainbow border." {April 
1989) 112 COCOTOUR; CCTDEMO 

Goff, All en. "Showing off rand om graphics." 
(November 1988) 75- Correction, January 
1989, p.41 . LOADER 

Grengs, Patrick D., II . "Warped animation ." 
(October 1988) 102- Create whirlpools and 
waves in an undulating grid. Correction, January 
1989, p.41. GRAVGRID 

Gross, Kevin K. "One liner contest winner." (July 
1988) 94- Graphics demo. 

Hill, Kenneth R. " Big brother's watching. " (March 
1989) 78 BLINK 

Hill , Kenneth R. "An uncommon view." (April 
1989) 81- Graphics demo STARVIEW 

Jenkins, Dave. "An RGB demonstration ." (Ja nuary 
1989) 65 RGBDEMO 

Kenny, Keiran. "For the bird s." (Apri/1989) 83-
Graphics demo BIRDSEED 

Kenny, Keiran. "Tying up DRAW strings." 
(October 1988) 87 COPYPIX 

Kenny, Keiran. "The building blocks of graphics." 
(February 1989) - Introduce la-res graphics. 
CLRBLOKS 

Messer, Shane. "Hi-res screen dump." ( May 1989) 
74 DUMP132 

Mitche l, Barry J. " All the right moves." (December 
1988) 116- Correction , April1989, p.48.­
Faster graphics. SCRLDEMO; FASTSCRL 

Moos, Patricia. "Fright night." (October 1988) 86 
- Pumpkin graphic. SPOOK 

Morin, Jean-Francais. "Now you see it, now you 
don't!" (June 1989) 48- Optical illusions. 
ILLUSION 

Pendell, Joseph. "Beam3D." (May 1989) 75-
Animate 3 dimen sional pictures. BEAM3D 

Phillips, John E. "The mathematics of chaos." 
(March 1989) 81 FRACTAL 

Rodriguez, Ana M. "CoCo clowns around." 
(September 1988) 74- Clown graph ics. 
PAYASO 

Sims, Mike. "One liner contest winner." (July 
1988) 95- Graphics demo. 

Spiller, Jeremy. "Super sta mper: The elastic 
rubber graphics stamp." (October 1988) 28-
Two new graphics commands for PM ODE image 
manipulation. SUPRSTMP; STMPDEMO 

St. Jean , Etienne. "Bouncing off the walls." 
(January 1989) 59- Graphics demo. 
BALLDEMO 

Steidl, Jeff. "Electro dominoes." (June 1989) 18 
DOMINOES 

Tatarka, James A. "A tribute to the CoCo2." (June 
1989) 22 PORTRAIT 

Vasconi , Eugene. "CoCo in 3-D! " (June 1989) 52 
3DGRAPHX 

Ward, Logan. "Cartooning with CoCo." (July 1988) 
50- Tutorial on creating CoCo comics, and 
announcement of a contest. 

Welsh, Jack D. " Text for graphics." (May 1989) 20 
- Add captions to pictures. GRAFTEXT 

Weshenfelder, Rick. "Ad infinitum." (October 
1988) 87- Graphics demo. EYECATCH 

Wolf, Eric. "Chart plotting made easy." (January 
1989) 44- Draw multi-color pie charts from 
self-entered data. PIECHART 

Wolstromer, Andy. "CoCo of many colors." 
(March 1989) 79 COCOLEID 

HARDWARE PROJECT 

Baier, Jeff. "Wow! One disk drive, two CoCo's." 
( May 1989) 54 

Barden, William, Jr. "Barden 's buffer: Devices, 
unlimited." May 1989) 150- 'Simple CoCo 
interfacing for the all-thumbs CoCoNut.' 

Bennett, Carl Austin . "The forgotten chip." (May 
1989) 130- Get your modem to work with OS-9 
level II for under $20. 

DiStefano, Tony. "Turn of the screw: A simple, 
expandable LED project." (November 1988) 157 
- Makes computer control 8 LED's. 

DiStefano, Tony. "Turn of the screw: Do you read 
me?" ( March 1989) 132 - Adding input devices 
to an expansion board. 

DiStefano, Tony. "Turn of the screw: Lights out!" 
( April1989) 96 

DiStefano, Tony. "Turn of the sc rew: Project 
expansion." (December 1988) 146 

DiStefano, Tony. "Turn of the screw: Summer 
cleanup." (September 1988) 140 - Update on 
parallel interface and hardware patch for Multi­
Pak. 

DiStefa no, Tony. "Turn of the screw: Two for 
one. " (July 1988) 148- Fit two adapters into 
your controller at the same time. 

Dowd , Roger D. "Are you missing something." 
(August 1988) 150- Repairing keyboard 
problems. 

Francisco, Harleen . "Economy printer buffer, part 
1 of 2." (June 1989) 100 HECONOMY 

Goodman, Marty. "Upgrading CoCo's memory." 
(March 1989) 34 

Haverstock, Mark. "The old switcheroo II ." 
(August 1988) 120- Handle switching of 
joystick and cassette ports. Correction, October 
1988, p.84 

Mims, Eric Ryan. "Just one touch-just one 
breath." (February 1989) 50- CoCo makes 
calculations easier for the disabled . CALCLATR 

Weide, Dennis H. "Hands-free computing.'' 
(February 1989) 58- Aid physically 
handicapped people. COEPPRAM; COEPPROM 

HARDWARE TUTORIAL 

Adams, Rick. "GIME power. " (March 1989 ) 14 -
Description of GIME chip. 

DiStefano, Tony. "Turn of the Screw: The ABC's 
of disk drives." (May 1989) 80 

DiStefano, Tony. "Turn of the screw: All about 
serial packs." (August 1988) 167 

DiStefano, Tony. "Turn of the screw: The DEFs of 
disk drives." (June 1989) 98 

Goodman, Marty. "Quick fixes.'' (October 1988) 58 
-Three do-it-yourself fixes for the hardware 
hacker. Correction, November 1988, p.138 (not 
needed-see Jan 1989, p.41 ). 

HINT 

England , Carl. "Hint." (November 1988) 83-
HPRINT shortened. 

Grumann, Harold . "Hint." (November 1988) 83 -
Autoexec-like file . 

Ostrer, Ken . "Hint." (November 1988) 83- Cursor 
control. 

Turner, Del. "Hint." (August 1988) 169 - Use of 
COBBLER com mand. 

Turner, Del. "Hint. " (July 1988) 189 - 'Handy 
work window.' 

Turner, Del. " Hint." (November 1988) 92 -
Discussion of memory and OS9. 

Turner, Del. "Hint. " (October 1988) 83 - Three 
handy screens. 

Turner, Del. " Hint.'' (Septem ber 1988) 134- OS-9 
hints. 

HOME APPLICATION 

Clapper, David L. " Invoice innovation ." {April 
1989) 44- Create profess ional-looking invo ices 
and labels. OFFICE 

Crawford , Gay. "Knee-high to a growth cha rt .'' 
(February 1989) 89 GROCHART 

Hair, Fred, Jr. "On VCR time." (September 1988) 
122- Calculating time intervals for VCR tape. 
VIDTIME 

Halbrook, Travis . "Custom cassette labels." 
(February 1989) 88 CASSLBLR 

Hurt, Bradley. " Diary." (June 1989) 91 DIARY 
Johnson, Richard K. "More than a house." 

(February 1989) 110- Help organize search for 
the right home. DRIVEBY; HOUSE; LOANDATA 

Johnson, Richard . "Stalking the used ca r." 
(Sep tember 1988 ) 16 - Used car shopping 
guide. USEDCARS 

Kenny, Keiran. " News flash! News flash! " 
(December 1988) 92- Ho me news screen. 
Correction, Feb. 89, p.76. NEWSREEL 

Kenny, Keiran. "Who ya gonna write?" (April1989) 
80 - Print mai ling labels. EZLABELS 

Lamonica, Mary ; and Lamonica, James. " I'm late! 
I'm late!" (February 1989) 106 - Daily planner. 
DAYPLAN 

Lamonica, Mary ; and Lamoni ca, James. "Stretch 
it to the limit. " {April1989) 103 - Keep track of 
credit card balances and transactions. CREDIT 

Maxwell, Wilmer B. "Looking for a heartbeat." 
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(July 1988) 84- Estimate pulse rate. 
PULSBEAT 

McCorkle, R. J. "Having a party?" (May 1989) 46 
- Print invitations, flyers, etc. INVITE; 
INVIFORM 

Norris, Duke. "Li l' ole interest, revisited ." (April 
1989) 18- Update of September 1984 article. 
INTEREST 

Paul , Steve. "Chores for dollars." (May 1989) 77 
CHORES 

Rochford, Tom . "Who you gonna call?" (January 
1989) 64 TELE-DIR 

Rodriguez, Ana M. "Applying labels. " (February 
1989) 88- Make address labels. ADLABELS 

Seats, Darrin. "Note card." (May 1989) 78 
NOTECARD 

Souser, William. "Make a note of it." (April 1989) 
52 CALLMEMO 

Thompson, Ernie. "Keeping a card count." 
(December 1988) 90- Greeting card list. 
CARDLIST 

Turner, David. "Bills, bills, bills!" (October 1988) 
14 - Program to help roommates organize 
expenses. ROOMMATE 

Yates, Jerry. "Keeping your balance." (February 
1989) 87- Checkbook checker. CHEKBOOK 

MUSIC 

Burke, Val. "Have a jazzy Christmas." (December 
1988) 28- Christmas music. HIPMAS 

· Day, Darren. "Cider sipping." (September 1988) 76 
-Music demo. CIDER 

Kastack, Rebecca. 'The singing card." (December 
1988) 112- Send a musical holiday greeting. 
SINGCARD 

Musumeci, John. "Now or never." (January 1989) 
58- Music and graphics demo. MAN DO 

Plaster, Gip Wayne. "Play your piano." (December 
1988) 93- Music demo. KEYBOARD 

ONE-AND TWO-LINER 

Beck, John M. "Two li ner contest winner." 
(October 1988) 134- Slower d irectory listing . 

Bly, Merwyn. " One liner contest winner." (August 
1988) 89 game 

Carter, Brian. "One liner contest winner." 
(September 1988) 141- Utility to KILL files. 

Collicott, John. "One liner contest winner." 
(August 1988) 117- Reverse PM ODE screen. 

Duke, William L. " One liner contest winner." (June 
1989) 85- Print memory addresses. 

Fingliss, Doug. "One liner contest winner." 
(August 1988) 117- Graphics demo. 

Fogle, Paul. "One liner contest winner." (June 
1989) 85- Control cassette recorder. 

Gibson, Charles Lee. "Two liner contest winner." 
(March 1989) 152- Running total and average 
of times. 

Kiedaisch, Charles A. "One liner contest winner." 
(September 1988) 120- Convert fractions to 
decimals. 

Lim , Larry. "One liner contest winner." (October 
1988) 54- Display poke and peek values for 
CoCo 3 keyboard. 

Mony, Sam. ''Two-liner contest winner." (April1989) 
124- Make a PRINT@ worksheet. 

Mony, Sam. "Two-liner contest winner." (March 1989) 
148- Printer utility. 

Olmstead, Paul. "One-liner contest winner." 
(March 1989) 148- Graphics demo 

Rowan, Don .. "One liner contest winner." (July 
1988) 131 -Converts PRINt to SET or vice 
versa. 

Sobieski , Joe F. "One liner contest winner." (July 
1988) 131 -Multiplication tables. 

Toepke, Michael. "One liner contest winner." 
(September 1988) 37- Ski game. 

Toepke, Michael. "One liner contest winner." 
(Sep tember 1988) 137- Magic square. 

Toepke, Michael. "Two liner contest winner." 
(August 1988) 81- Pong type game. 

Toepke, Michael. "Two liner contest winner." 
(December 1988) 120- Mastermind type game. 

Toepke, Michael. "Two liner contest winner." 
(March 1989) 152- Game. 
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White, Danny. "One liner contest winner." (July 
1988) 12- Mini word processor. 

OPERATING SVSTEMS-05-9 

Augsburg, Gray. " Using OS-9 programs on 
Rainbow on Disk." (June 1989) 138 

Brown, Philip. "Tools for programming BASIC09." 
(May 1989) 138- Using Syscall to enhance 
BASIC09. CORE 

Puckett, Dale L. "KISSable OS-9: Advances in OS-
9 technology." (February 1989) 152 Charter; 
Translate 

Puckett, Dale L. "KISSable OS-9: Another cry for 
standards." (October 1988) 147 FMenu; Mod1; 
Mod2; DiskFix; FormatFix 

Puckett, Dale L. "KISSable OS-9: BASIC09-A 
great language." (January 1989) 136 

Puckett, Dale L. "KISSable OS-9: Better tools are 
here!" (December 1988) 178 Xcodes.CC3 

Puckett, Dale L. "KISSable OS-9: Building two 
handy tools. " (June 1989) 150 Find; Findit; 
Diskdir; Checkdir; Dodir 

Puckett, Dale L. "KISSable OS-9 : In quest of new 
technology." (April 1989) 148 

Puckett, Dale L. "KISSable OS-9: Moving to OS-9." 
(March 1989) 136 Traksat; Echo. Source; Make. Echo 

Puckett, Dale L. "KISSable OS-9: Sending the 
right signals." (July 1988) 174 MVShell; 
SigTestOne; SigTestTwo; SkipMuf 

Puckett, Dale L. "KISSable OS-9: Volunteers build 
a better mousetrap." (August 1988) 182 Gfx3 

Puckett, Dale L. "KISSable OS-9: Installation, 
automation and more." (November 1988) 176 
ClkSpd; ClkChk; DoMenu; DoAiert; Strip; 
MakeS trip 

Ries, Richard. "PR.B09." (June 1989) 136- Print 
utility for OS-9 . Pr 

Ries, Richard . "What day is it?" (February 1989) 
142- Utility to change format of date. SetDate 

Robinson, Evan. "Chown ." (May 1989) 144-
Change ownership of OS-9 files. CHOWN 

Roseman, Mark. "A new outlook for OS-9." (July 1988) 
16- Using subdirectories and shell scripts 
to build an OS-9 menu system. 

Skala, Dennis. "OS-9: Time for a change:· (April 
1989) 58 

White, Richard A. "Accessible applications: Boot 
modifications." (December 1988) 186- 'Create 
the perfect boot disk.' 

White, Richard A. "Accessible applications: Boot 
mysteries revealed. " (November 1988) 172 

White, Richard A. "Accessible applications: Data 
processing with BASIC09." (April 1989) 152 

White, Richard A. "Accessible applications: 
Introducing the OS-9 team." (October 1988) 143 

White, Richard A. "Accessible applications: More 
on BASIC09 programming.'' (May 1989) 146 

White, Richard A. "Accessible applications: OS-9 
memory explorations." (January 1989) 152 

White, Richard A. "Accessible applications: The 
magic and mysteries of OS-9." (September 
1988) 142 

White, Richard A. "Accessible applications: What's 
the difference?" (March 1989) 154- Standard 
formats in file or directory use. 

PRINTER 

Augsburg, Gray. "Printer diversions and 
conversions.'' (August 1988) 142- Use control 
codes to enhance printer's capability. 

Genois, Marc. "CoCo3 printer spooler.'' (May 
1989) 86 SPOOLBAS 

Jones, Edward . "Font selection made easy." (May 
1989) 68 FONTSETR 

Kenny, Keiran. "The flip side.' (January 1989) 22 
-Use one sheet paper to print a 6 page 
pamphlet. BOOKLET 

QUESTIONS AND ANSWERS 

Augsburg, Gray. " Do you have a question?" 
(January 1989) 50- Everything you wanted to 
know about the CoCo but were afraid to ask. 

Bernico, Bill. "BASICally speaking." (April1989) 

84- BASIC programming hints. 
Bernico, Bill. "BASICally speaking." (December 

1988)144 
Bernico, Bill. "BASICally speaking.'' (February 1989) 
46- Locating typos: GET/PUT problem; Artifact 
colors; Saving graphics. 

Bernico, Bil!. "BASICally speaking ." (January 
1989) 84- Saving graphics; Use of INSTR; 
Automatic repeat. 

Berni co, Bill. "BASICally speaking." (March 1989 ) 
130- Game hint; BASIC tutorial, etc. 
SLOTCORE 

Bernico, Bill. "BASICally speaking." (November 
1988) 140- Merging subroutines; DATA 
statements; etc. 

Bernico, Bill. "BASICally speaking." (September 
1988) 86- New monthly technical column for 
BASIC hackers. 

Boeld(Larry. "BASICally speaking.'' (May 1989) 
98- Morse code; Change LINE to HLINE, etc. 

Esposito, Richard E. "Doctor ASCII.'' (April1989) 
92- Speedier operations; Disk problem; 
Joystick problem; etc. 

Esposito, Ri.chard E. "Doctor ASCII .'' (August 1988) 
165- CoCo to PC; Graphics printing; Memory 
locations; Delphi problems. 

Esposito, Richard E. "Doctor ASCII." (December 
1988) 158- File transfers; Commodore 
comparison; Desk Mate's default; etc. 

Esposito, Richard E. "Doctor ASCII." (February 
1989) 99- Transfer CoCo- PC; ProComm; OS9 
problem; HJL keyboard etc. 

Esposito, Richard E. "Doctor ASCII.'' (July 1988) 
154- Drive support; Copy protection; VIP 
speller fix; etc. · 

Esposito·, Richard E. "Doctor ASCII. " (March 1989) 
94- Saving graphics; Assembly language refs; 
etc. 

Esposito, Richard E. "Doctor ASCII." (November 
1988) 144- TIS spell; ROM pack problems; 
Upgrade; etc. 

Esposito, Richard E. "Doctor ASCII.'' (October 
1988) 40- Some terms defined; CoCo2 vs 
CoCo3; Humidity, etc. 

Esposito, Richard E. "Doctor ASCII." (September 
1988) 138- Garbled sound; BASIC memory; 
Color artifacts; Desk Mate 3; etc . 

Esposito, Richard E. ; and Libra, Richard W. 
"Doctor ASCII." (June 1989) 84- Memory 
jumpers; Disk drives on a PC; Spreadsheet, etc. 

Esposito, Richard E. ; and Libra, Richard W. 
"Doctor ASCII." (May 1989) 136- Mini-phono 
jacks; EDTASM; Mikeyterm; Printer codes, etc. 

Goodman, Martin H. "CoCo consultations." 
(March 1989) 76- Commodore drive; Transfer 
binary file; Monitor, etc. 

Goodman, Marty. "CoCo consultations." (April 
1989) 54- Monitors; Disk drives; Sharing a 
printer; etc. 

Goodman, Marty. "CoCo consultations." (August 
1988) 162- Flashes on screen; OS-9 crashes; 
ROM pak to disk 

Goodman, Marty. "CoCo consu ltations." 
(December 1988) 154- High speed poke; Hard 
drive; ML addresses, etc. 

Goodman, Marty. "CoCo consultations." 
(February 1989) 92- TTL monitor; Disk drive 
problem; CoCo Max; CoCo 3 inputs. 

Goodman, Marty. "CoCo consultations." (January 
1989) 98- Joystick repairs; CoCo and CM-8 
monitor; OS-9 games patch, etc. 

Goodman, Marty. "CoCo consultations." (July 
1988) 146 - Convert CoCo2 to CoCo3; 
Multipak; Hardware failures ; etc. 

Goodman , Marty. "CoCo consultations." (June 
1989) 78- Double sided disks; Serial 1/0; ROM 
pak to disk, etc. 

Goodman, Marty. "CoCo consultations." (May 
1989) 142- Multi-pak; Copy ROM paks; Color 
printer, etc. 

Goodman, Marty. "CoCo consultations." 
(November 1988) 142- DRAM-chip price; Audio 
output ; Memory upgrades; Modemphone; etc. 

Goodman, Marty. "CoCo consultations." (October 
1988) 56- Use CoCo3's MMU; CoCo3 cold 
start; etc. 

Goodman, Marty. "CoCo consultations." 
(September 1988) 88- Fix for TW-80; Printer 
hookup; CoCo3 monitor; etc. 



REVIEWS 

"A Mazing wo rld of Malcolm Mortar." (September 
1988) 132 

"AR-16 relay interface and Rl-8 relay card." 
(December 1988) 139 

"Adventure in Lumeria. " (December 1988) 141 
"AI-write." (October 1988) 119 
"Arizona hard drive." (February 1989) 138 
"Armchair admiral." (January 1989) 125 
"The Aussie collection." (April1989) 128 
"BASIC screen editor." (October 1988) 116 
"BASIC unravelled series." (May 1989) 118 
"BASIC utility diskette." (November 1988) 129 
"Bash." (February 1989) 130 
"Big Pix 3." (July 1988) 124 
"The Black Grid." (June 1989) 130 
"Blue Streak Ultima Serial / Parallel interface." 

(April1989) 128 
"Bug Buster 2000." ( December 1988) 138 
"Buried Buxx." (February 1989) 129 
"Caladuril 11 - Weathersto ne's end." (June 1989) 

126 
"Car sign designer." (September 1988) 130 
"Cartoonamator." (July 1988) 123 
"Cast le of Tharoggad ." (November 1988) 130 
"Chess-nuts ." (June 1989) 132 
"CoCo graphics designer plus." (May 1989) 110 
"CoCo3 Wheel." (May 1989) 124 
"Computer dictionary." (book) (July 1988) 128 
"DELPHI : The Official Guide." (book) (November 

1988) 133 
"DS-69B digisector." (May 1989) 121 
"DaVinci3." (April1989) 130 
"Deluxe Icon Editor." (February 1989) 136 
"Digitizer 3." (June 1989) 134 
"Dino database." (May 1989) 122 
"Disk manager tree." (Octobe r 1988) 115 
"Diskman II. " (February 1989) 139 
:'Disto Assortment." (March 1989) 122 
"Domination." (July 1988) 124 
"EZGen." (November 1988) 137 
"EZwriter." (July 1988) 127 
"The Enterta iner. " (December 1988) 140 
"Flight simulator II." (August 1988) 132 
"Flight simulator scenery disks." (January 1989) 

124 
" Floppy filer." (June 1989) 132 
" Fontgen ." (May 1989) 128 
"Football II." (March 1989) 120 
"Fraze craze." (August 1988) 128 
"Frogday afternoon." (February 1989) 136 
"GAT backup." (March 1989) 11 3 
"GCS fil e transfer utilities." (December 1988) 130 
"Ghost hunters." (April1989) 136 
"Good games trio." (January 1989) 124 
"Graphics-25 ." (September 1988) 131 
"HAWkSoft's keyboard extender." (May 1989) 118 
"HELLO/ BAS." (October 1988) 125 
" Hall of the King Trilogy." (December 1988) 134 
"Hard disk organizer." (November 1988) 136 
"Hard drive utilities." (June 1989) 129 
"Home Bingo." (October 1988) 129 
"Home Publisher." (July 1988) 122 
"Horse sense." (January 1989) 130 
"Hyper-I/O." (July 1988) 130 
"I Ching ." (March 1989) 124 
" In quest of the Star Lord ." (August 1988) 133 
" In ventory manager. " (October 1988) 113 
" Iron Forest. " ( December 1988) 126 
" Ironsides and Crimson sa ils." (April1989) 138 
"KDSK3." (January 1989) 121 
"KJV on disk." (May 1989) 124 
"Kca l." (June 1989) 129 
"Keyboard comm ander. " (November 1988) 135 
"L 1 +L2 utility pak." (March 1989) 116 
"Labyrinth." (September 1988) 133 
"Legend Quest." (December 1988) 129 
"Leonardo's paintbox." (Ma rch 1989) 124 
"The Lyra Lybrary." (December 1988) 133 
"MAESTRO." (February 1989) 127 
"MJK-DOS." (January 1989) 120 
"MPI-CoCo lock ing plate." (September 1988) 133 
"MacPiay." (February 1989) 126 
"Math Games." (September 1988) 129 
"Math tutor." (May 1989) 111 
"Max-10." (January 1989) 118 
"Memory." (April1989) 132 
"Mine rescue." (January 1989) 123 

"M ini database." (August 1988) 133 
"MoneyMa n II." (December 1988) 136 
"Moon-runner." (Oc tober 1988) 112 
"Mr. Corey." (July 1988) 131 
"Multi-menu." (September 1988) 128 
"Night of the living dead ." (October 1988) 110 
"OS-9 Level II BBS." (November 1988) 130 
"Ore amb ush." (May 1989) 114 
"PIA and extender boards." (January 1989) 130 
"Picture puzzles." (April1989) 137 
"Pokes, peeks and execs." (book) (February 1989) 

126 
"Power stones of Ard." (August 1988) 134 
"Printer drivers." (May 1989) 117 
"Quest for the ring ." (October 1988) 128 
"R.S.B.-Real BASIC under OS-9." (March 1989) 

110 
"RS-232 Switcher." (August 1988) 135 
"Rad Warrior." (February 1989) 134 
"Revenge of the germs." (May 1989) 116 
"R upert Rythym." (April1 989) 140 
"Rustler." (June 1989) 131 
"Security projects for the TRS-80 Color 

Computer." (book) (January 1989) 129 
"Shadow world ." (October 1988) 116 
"Silpheed ." (March 1989) 115 
"Simply better" (April1989) 134 
"So lid Drive." (March 1989) 126 
"Space intruders." (April1989) 135 
"Spellbound. " (November 1988) 136 
"Star NS-1000 Rainbow printer." (April1989) 126 
"Start OS-9." (April1989) 140 
"Sty logra ph ." (July 1988) 126 
"S uper Pitfall." (December 1988) 132 
"Sy ntrax 2.0." (August 1988) 128 
"Syste mS." (July 1988) 129 
"Teddy bears." (September 1988) 132 
"TelePak." (April1989) 136 
"Tetris." (April1 989) 138 
"Th exder." (A ug ust 1988) 134 
"TypeMate. " (February 1989) 130 
"Ultra-base." (January 1989) 126 
"V-term." (November 1988) 134 
"V IP Database Ill." (December 1988) 129 
"VIP Writer Ill, Version 2.0." (April1989) 132 
"V IP writer Ill ." (September 1988) 126 
"Vehicle cost printout." (May 1989) 125 
"Video Draw Poker. " (November 1988) 134 
"Vocal freedom." (November 1988) 126 
"Wargame designer." (August 1988) 126 
"Wargame organizer icon disk 1." (June 1989) 133 
"Warp fighter 3-D." (February 1989) 134 
"Warrior King." (February 1989) 132 
"Wildcard Copy." (December 1988) 132 
"Window Master." (February 1989) 124 
"Word power 3.1." (October 1988) 117 
"Yahtzz and Quantum Leap." (March 1989) 121 
"The Zapper." (December 1988) 138 
"ZoomDump." (March 1989) 11 2 

TUTORIAL 

Barden, William , Jr. " Barden's buffer: Can you 
survive this column." (August 1988) 170 -
Assembly language interrupts and BASIC 
internals. Co rrection , October 1988, p.84. 
PRNTLINE; LINETABL; ANALYZE 

Barden, William, Jr. "Barden's buffer: Sorting it all 
out." (November 1988) 160- Describes how to 
make computer sort items. SELECTON; 
BUBBLE; SHELL; QUIKSORT 

Bernico, Bill . "The CoCo quiz master." (June 
1989) 57 COCOQUIZ 

Kolar, Joseph. "BASIC training: BASIC bird 
watching ." (May 1989) 88- Creating figure of 
bird . FLIGHTS1-3 

Kolar, Joseph . "BASIC training: Boxca rs, boxcars, 
boxcars. " (June 1989) 80 BOXCAR1 

Kolar, Joseph. "BASIC training: Count yo ur eggs 
before they drop." ( April1989) 64 BIG BIRD 

Kolar, Joseph. "BASIC training: Creating a utility 
screen worksheet." (September 1988) 80 

Kolar, Joseph. "BASIC training: Let's GET going." 
(January 1989) 74 

Kolar , Joseph. "BASIC training: New directions." 
(October 1988) 98- Graphics tutorial 

Kolar, Joseph. "BASIC training: Shall we dance?" 
(December 1988) 94- 'An im ate your graphics.' 

Kolar, Joseph. "BASIC training : What's the 
angle?" (November 1988) 84 

Perlman, Richard "The do-it-yourself database : 
Designing your own money management system." 
(March 1989) 88- Second in a series of 
tutorials. SEPARATE; RITEREAD; TIMER; 
CREATE; ADDRECRD 

Perlman, Richard. "The do-it-yourself database: 
Subroutines and program code. (February 1989) 
36- First in a series of tutorials SUBOEMO; 
REALMENU ; MARBLE1 ; MARBLE2 

White , Brian C. "Learn to walk before yo u RUN." 
(January 1989) 78 

UTILITY 

Bernico, Bill . "Five-column directories." (March 
1989) 80 5-COLDIR 

Bernico, Bill. "ML addresses." (July 1988) 82 
SCRNLIST 

Campbell, Marc. "CoCo's current companion." 
(July 1988) 34- A prog ram edito r fo r the CoCo 
3. Correction, Feb. 89, p.77 . BUDDY 

Deuell, Lee. "255 ways to clear your screen." 
(January 1989) 62 CLS255 

Elmer, AI. "Get the picture?" (July 1988) 93-
Program enabling you to view MacPaint 
picture files on CoCo. MAC VIEW 

Estrado, Richard. "Selective directory listings 
using wildcards." (June 1989) 122 WILDBIN 

Francis, David. "Emphasize with the DMP 105." 
(August 1988) 53 ITALICS 

Goldberg, Steve. "Parameter changes made easy." 
(December 1988) 160- Change disk drive 
parameters. DMode; MakeDMode 

Hegberg , Joel. "I/O in the fast lane." (November 
1988) 75- Speed up disk i/ o. FASTDI SK 

Hegberg , Joel. "Sound control." (June 1989) 92 
SNDCTRL 

Hufford , Wayne . "The timer." (May 1989) 75-
Timekeeper for games. SOUNDOFF 

Jimenez, Daniel. "Program a RAM disk." (January 
1989) 110- Correction , April 1989, p.48. 
RAMDISK; COPY 

Jones, Paul E. "Save that screen." (December 
1988) 108- Clears monitor screen to black if no 
key pressed . SCRNSAVE 

Kastack, Rebecca. "Counting the words." 
(January 1989) 62 WORDCNT 

Knapik, Steve. "Hacker, beware." (December 
1988) 91 -Disk file protection. LOCKOUT 

Kolesar, Fred. "EZrun." (June 1989) 62- Auto­
run BASIC programs by typing in thei r 
fil enames. EZRUN 

Larson , Neal. "Mass disk formatter.'' (September 
1988) 30 FORMATTR 

Miller, Merle. " Disks name misc l. " (June 1989) 92 
MMDIR 

Miller, Stephen. " Has anyone seen my string?" 
(March 1989) 80 ASCSERCH 

Miller, Stephen. "ML-Data ." (August 1988) 100 -
Routine to convert mach ine language program 
into BASIC. ML-DATA 

Ostrer, Ken. "CoCo ASCII table.'' (September 
1988) 76- Display character set and ASCII 
codes. ASCII3 

Phillips, Charles F. "CoCo 3 green sc reen blues." 
(July 1988) 83- CoCo 3 output to monochrome 
monitor. MON03 

Pucella, Ric . "Free zone." (November 1988) 74-
Protect area of screen from sc rolling . 
NOSCROLL 

Scerbo, Fred B. "Wishing well : From keyboard to 
keypad." (Ma rch 1989) 84 - Simulate a numeri c 
keypad. QLATOR 

Spiller, Jeremy. " Erase all trace!" (July 1988) 118 
- Free up memory without unplugging the disk 
drive. DISKOFF 

Spiller, Jeremy. "What disk drive?" (December 
1988) 100- Get more memory without 
disconnecting the disk drive on CoCo3. 
DISKOFF3 

Sweaney, Erich. "Seeing the bigger picture." 
(October 1988) 88- Increases CoCo3's 
HSCREEN 2 and 4. COCOPLUS 

Sweet, Michael. "Get more power from your CoCo 
keyboard ." (October 1988) 72- Add funct ions 
to various keys. KEYPOWER 
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Weide, Dennis H. "CoCo takes a hint." (August 
1988) 36- Program to help you compare disk 
files for dupl icates. FILECOMP 

Wolf, Eric. "The font master." (October 1988) 41 -
Replace CoCo3's built-in HPRINT font." 
FONTMSTR 

Zamora, Tony. "CoCo does windows and a whole 
lot more." (March 1989) 100- Add point and 
click interface, windows, etc. Correction, June 
1989, p.66. DESKTOP 

WORD PROCESSING 

Bates, Larry E. "Write Ill plus." (July 1988) 96-
Add embedded printer commands to Write Ill 
(April87, p.156) . WRITE3 

Curtis, H. Allen. "High capacity screen dumps for 
the shoestring desktop publisher part 1." (May 
1989) 100- Correction, June 1989, p.66. 
DRIVERL T; DRIVERLE etc. 

"Deciding what's 'write' for you." ( April1989) 26-
Comparison of several word processor 
programs. 

Parker, JeffreyS. "Desktop publishing comes to 
the CoCo." (May 1989) 58- Comparison of 
several programs. 

AUTHORS 

Abell, James. " Does Archimedes' discovery hold 
water?" (March 1989) 82 WILFLOAT 

Abraham, Alex. " Psychedelia." (January 1989) 61 
PSYCHO 

Adams, Rick. "GIME power. " (March 1989) 14-
Description of GIME chip. 

Alger, Paul. "A REMOTE update." (November 
1988) 110- Update to BBS system. REMOTE3; 
BASLOAD; REMDEMO 

Alger, Paul. "Seeking immortality." (August 1988) 
76- Find number of 'men ' in a game. 
IMMORTALITY 

Augsburg, Gray. "Delphi bureau: A place of your 
own ." (August 1988) 152- Finding online help 
and creating a workplace. 

Augsburg, Gray. "Delphi bureau: Creating online." 
(September 1988) 118 

Augsburg, Gray. "Delphi bureau: Downloading 
problems." (July 1988) 150 

Augsburg, Gray. " Delphi bureau: Time for a 
change." (October 1988) 64 

Augsburg, Gray. " Do you have a question?" 
(January 1989) 50- Everything you wanted to 
know about the CoCo but were afraid to ask. 

Augsburg , Gray. "Printer diversions and 
conversions." (August 1988) 142- Use control 
codes to enhance printer's capability. 

Augsburg, Gray. "RAINBOWfest reporter 
(Chicago, May 20-22, 1988)." (September 1 988) 
41 

Augsburg, Gray. "Using OS-9 programs on 
Rainbow on Disk." (June 1989) 138 

Babich, Tio. "Like pulling taffy." (January 1989) 60 
-Graph ics demo. TAFFYBAL 

Baier, Jeff. "Wow! One disk drive, two CoCo's." 
(May 1989) 54 

Baker, Delbert. "FunStats." (June 1989) 110-
Keep statistics for your softball team. 
FUNSTATS; RSTRMKR; RSTRFXR; GMFLCHK, 
etc. 

Barden, William, Jr. "Barden's buffer: Devices, 
unlimited." (May 1989) 150- 'Simple CoCo 
interfacing for the all-thumbs CoCoNut.' 

Barden, William, Jr. "Barden 's Buffer: Food for 
worms." (February 1989) 144 WORMDRVR; 
WORMSMPL 

Barden, William, Jr. "Barden's buffer: April 
foolishness and Pentomino contest winners." 
(April1989) 143 

Barden, William, Jr. "Barden's buffer: Assembly 
language for the complete novice part 2." 
(October 1988) 132 PONG BIN; PONGBAS 

Barden, William, Jr. " Barden's buffer: Assembly 
language for the complete novice." (September 
1988) 150 

Barden, William, Jr. " Barden's buffer: Can the 
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CoCo learn?' ' (July 1988) 160 ALLPERMS; 
1STMOVES; DATAMAKR; TICTACTO 

Barden, William, Jr. "Barden's buffer: Can you 
survive this column." (August 1988) 170-
Assembly language interrupts and BASIC 
internals. Correction, October 1988, p.84 . 
PRNTLINE; LINETABL; ANALYZE 

Barden, William , Jr. "Barden's buffer: Hamming it 
up." (January 1989) 145- Ham radio 
discussion. MORSE 

Barden , William, Jr. "Barden's buffer: Perplexing 
puzzles." (June 1989) 140- 'Perplexing puzzles 
to ponder.' PUZZLE1; PUZZLE2, etc. 

Barden, William, Jr. " Barden's buffer: Sorting it all 
out ." (November 1988) 160- Describes how to 
make computer sort items. SELECTON; 
BUBBLE; SHELL; QUIKSORT 

Barden, William, Jr. "Barden's buffer: The puzzling 
pentomino." (December 1988) 164 PENTPUZL 

Bates, Larry E. "Write Ill plus." (July 1988) 96-
Add embedded printer commands to Write Ill 
(April87, p. 156). WRITE3 

Bauer, Greg . "Turning text graphics into title 
screens." (March 1989) 79 ASCI CALC 

Beck, John M. "Two liner contest winner." 
(October 1988) 134- Slower directory listing. 

Bedard, Clem. "Secret codes." (January 1989) 102 
CIPHER 

Bell, Bruce K. "Bingo, the CoCo way." (August 
1988) 38 - Correction, Feb. 89, p.76 BINGOTLK 

Bennett, Carl Austin . "The forgotten chip." (May 
1989) 130- Get your modem to work with OS-9 
level II for under $20. 

Berni co, Bill. "BASICally speaking." ( April1989) 
84 - BASIC programming hints. 

Bernico, Bill. " BASICally speaking." (December 
1988) 144 

Bernico, Bill. " BASICally speaking ." (February 
1989) 46- Locating typos; GET/ PUT problem; 
Artifact colors ; Saving grap hies. 

Bernico, Bill. " BASICally speaking ." (January 
1989) 84- Saving graphics; Use of INSTR; 
Automatic repeat. 

Bernico, Bill. "BASICally speaking." (March 1989) 
130- Game hint; BASIC tutorial, etc. 
SLOTCORE 

Bernico, Bill. "BASICally speaking." (November 
1988) 140- Merging subroutines; DATA 
statements; etc. 

Bernico, Bill. "BASICally speaking." (September 
1988) 86- New monthly technical column for 
BASIC hackers. 

Bernico, Bill . "Buy a CoCo and see the world." 
(September 1988) 70- Map of the world. 
WORLD 

Bernico, Bill. "Child's play." (August 1988) 44 
BUGGIE 

Bernico, Bill. "The CoCo quiz master." (June 
1989) 57 COCOQUIZ 

Bernico, Bill. "The Color coordinator." (April1989) 
101- Helps children develop good fashion 
sense. ORDINATE 

Bernico, Bill. "Doodle ditty." (January 1989) 60 
DOODLER3 

Bernico, Bill. "Five-column directories." (March 
1989) 80 5-COLDIR 

Bernico, Bill . "ML addresses." (July 1988) 82 
SCRNLIST 

Bernico, Bill. "Pieces of the pie." (April1989) 79-
Draw a pie chart. CC3GRAPH 

Bernico, Bill. "Pixel pictures." (January 1989) 28 
-Use these graphics programs to create 
brilliant pictures. BLOCKS3; BLOCKS2 

Bernico, Bill. "Set your wheels to spinning." (July 
1988) 48- Contest-brush up programming 
creativity and submit result. CONTEST 

Bernico, Bill. "We have a winner!" (January 1989) 
87- Results from July's programming contest. 
RINGBELL 

Bleckley, Logan, Ill. "Wordmake." (June 1989) 91 
WORD MAKE 

Sly, Merwyn . "One liner contest winner." (August 
1988) 89 game 

Blyn, Steve. " Education notes: Animal stories." 
(March 1989) 28- Language arts program for 
elementary school children. PETSTORY 

Blyn, Steve. "Education notes: Break it up." (April 
1989) 98 - Dictionary skills program. 
DICTNARY 

Blyn, Steve. "Education notes: Carrier's collection 
chart." (August 1988) 80- Interpreting a 
newspaper delivery chart. NEWSCOST 

Blyn, Steve. "Education notes: Fraction action. " 
(May 1989) 56 FRACTION 

Blyn, Steve. " Education notes: Give 'em an inch." 
(January 1989) 72- Convert inches to feet and 
yards. CONVERT 

Blyn, Steve. "Education notes: Locating the topic." 
(September 1988) 136 -Cross reference drill. 
REFERNCE 

Blyn, Steve. "Education notes: Motor math." (July 
1988) 54- Practice in solving verbal math 
problems. GASQUIZ 

Blyn, Steve. "Education notes: Shooting math." 
(June 1989) 76 MATHSHOT 

Blyn, Steve. " Education notes: The blink of an 
eye." (February 1989) 105- Increase students' 
memorization abilities. TACHISTO 

Blyn, Steve. "Education notes: Time's up! " 
(December 1988) 102- A working alarm clock . 
ALARM 

Blyn, Steve. "Education notes: You can't get there 
from here." (November 1988) 40- Reading 
exercise. MAPPER 

Boeldt, Larry. "BASICally speaking ." (May 1989) 
98- Morse code; Change LINE to HLINE, etc. 

Brown, Philip. "Tools for programming BASIC09." 
(May 1989) 138- Using Syscall to enhance 
BASIC09. CORE 

Bryson, B. J. "The storm." (June 1989) 59 STORM 
Burke, Val. "Have a jazzy Christmas." (December 

1988) 28- Christmas music. HIPMAS 
Burnham, Paul D. "The CoCo crystal ball." (June 

1989) 28- Fortune teller FORTUNE 
Caldwell, Steve. "Here eagles dare." (July 1988) 82 

-Graphics demo. EAGLE 
Campbell , Marc. "CoCo's current companion ." 

(July 1988) 34- A program editor for the CoCo 
3. Correction , Feb. 89, p.77. BUDDY 

Carlin, Kenneth. "Taking on the one-armed 
bandit." (October 1988) 88 SLOTS 

Carter, Brian. "One liner contest winner. " 
(September 1988) 141- Utility to KILL files. 

Chapel, Lee J. "For the love of gold ." (December 
1988) 58- Adventure game.- Correction, April 
1989, p.48. PROS1; PROS2; SCRN1; SCRN2; 
MAKEPROS 

Clapper, David L. "Invoice innovation." (April 
1989) 44- Create professional-looking invoices 
and labels. OFFICE 

Collie ott, John. "One liner contest winner." 
(August 1988) 117- Reverse PMODE screen . 

Cooper, Rick. "Setting for one. " (December 1988) 
90 TURKISH 

Cooper, Rick. " States and capitals." (September 
1988) 60 STATES 

Cooper, Rick. "Today's forecast." (April1989) 82 
-Graphics demo WHENRAIN 

Cooper, Rick. "The big bad wolf.'' (September 1988) 
34- Fantasy joins forces with CoCo to help 
children's reading skills. BADWOLF 

Crawford, Gay. "Knee-high to a growth chart." 
(February 1989) 89 GROCHART 

Crawford, Gay. "Tangled tiles." (February 1989) 28 
-Game and puzzle BLUEVOID 

Curtis, H. Allen. "High capacity screen dumps for 
the shoestring desktop publisher part 1." (May 
1989) 100- Correction, June 1989, p.66. 
DRIVERL T; DRIVERLE etc. 

Curtis, H. Allen. "The desktop publisher: A 
reprise." (September 1988) 102 GENMENU; 
PATCHWPL; PATCHWPH; CONVERTL; 
CONVERTH; MONROE 

Cutchin, Rusty. "Breaking the four-color barrier." 
(October 1988) 51 -Add many more than 4 
colors in HSCREEN 4. NUCOLORS; DEMO 

Dater, Andrew. "The Hit list." (August 1988) 87-
Keep track of the body count in role-playing 
games. KILLER 

Davies, Peter E. "Holidays at the hearth." 
(December 1988) 89 YULELOG 

Day, Darren. "Cider sipping." (September 1 988) 76 
-Music demo. CIDER 

Day, Darren. "Simple draw." (June 1989) 93 
SIMPLDRA 

Deuell, Lee. "255 ways to clear your screen." 
(January 1989) 62 CLS255 

DiStefano, Tony. "Turn of the Screw: The ABC's 



of disk drives." (May 1989) 80 
DiStefano, Tony. "Turn of the screw: A simple, 

expandable LED project. " (November 1988) 157 
- Makes computer control 8 LED's. 

DiStefano, Tony. "Turn of the ~crew: All about 
serial packs." (August 1988) 167 

DiStefano, Tony. "Turn of the screw: Do you read 
me?" (March 1989) 132- Adding input devices 
to an expansion board . 

DiStefano, Tony. "Turn of the screw: Lights out!" 
(April1989) 96 

DiStefano, Tony. "Turn of the screw: Project 
expansion. " (December 1988) 146 

DiStefano, Tony. "Turn of the screw: Summer 
cleanup." (September 1988) 140- Update on 
parallel interface and hardware patch for Multi­
Pak. 

DiStefano, Tony. "Turn of the screw: The DEFs of 
disk drives." (June 1989) 98 

DiStefano, Tony. "Turn of the screw: Two for 
one." (July 1988) 148- Fit two adapters into 
your controller at the same time. 

Dillon, John. "Adventure game mapping 
techniques." (August 1988) 114 

Dingle, Breni. "CoCo pong." (January 1989) 63 
COCOPONG 

Donze, Jeff. " Lunar lander." (May 1989) 28 
LANDERGG; LANDER 

Dowd , Kevin . "The little graphics library." (August 
1988) 102 PROG1 ; PROG2; PROG3; PROG4 

Dowd, Roger D. "Are you missing something." 
(August 1988) 150- Repairing keyboard 
problems. 

Dueck, Timothy. "It'll move you." (April1989) 82 
-Animation demo ANIMATOR 

Duggins, Larry. "Teed off." (March 1989) 58-
Golf game GOLFER 

Duke, William L. "One liner contest winner." (June 
1989) 85- Print memory addresses. 

Dunn, Christopher. " It's a toad's life." (February 
1989) 43 TOADER 

Elmer, AI. "Gei the picture?" (July 1988) 93-
Program enabling you to view MacPaint picture 
files on CoCo. MACVIEW 

Elms, Stephen. "It's a bug-eat-bug world ." 
(November 1988) 76 CENTPEDE 

England, Carl. "Hint." (November 1988) 83-
HPRINT shortened. 

Esposito, Richard E. "Doctor ASCII." (April1989) 
92- Speedier operations; Disk problem; 
Joystick problem ; etc. 

Esposito, Richard E. "Doctor ASCII. " (August 1988) 
165- CoCo to PC; Graphics printing; Memory 
locations; Delphi problems. 

Esposito, Richard E. " Doctor ASCII." (December 
1988) 158- File transfers ; Commodore 
comparison ; DeskMate's default; etc . 

Esposito, Richard E. "Doctor ASCII." (February 
1989) 99- Transfer CoCo- PC; ProComm; OS9 
problem; HJL keyboard etc. 

Esposito, Richard E. "Doctor ASCII. " (July 1988) 
154- Drive support; Copy protection; VIP 
speller fix; etc. 

Esposito, Richard E. "Doctor ASCII." (March 1989) 
94- Saving graphics; Assembly language refs; 
etc. 

Esposito, Richard E. "Doctor ASCII. " (November 
1988) 144- TI S spell; ROM pack problems; 
Upgrade; etc. 

Esposito, Richard E. "Doctor ASCII. " (October 
1988) 40- Some terms defined; CoCo2 vs 
CoCo3; Humidity, etc. 

Esposito, Richard E. " Doctor ASCII. " (September 
1988) 138- Garbled sound; BASIC memory; 
Color artifacts; DeskMate 3; etc . 

Esposito, Richard E. ; and Libra, Richard W. 
"Doctor ASCII." (June 1989) 84- Memory 
jumpers; Disk drives on a PC; Spreadsheet, etc. 

Esposito, Richard E. ; and Libra, Richard W. 
"Doctor ASCII." (May 1989) 136- Mini-phono 
jacks; EDTASM; Mikeyterm; Printer codes, etc. 

Estrado, Richard. "Selective directory listings 
using wildcards." (June 1989) 122 WILDBIN 

Falk, Lawrence C. "Print#-2." {April1989) 10-
'CoCo's Canadian future ." 

Falk , Lawrence C. "Print#-2." (August 1988) 10-
'Some Post-RAJ NBOWfest reflections." 

Falk, Lawrence C. "Print#-2." (December 1988) 10 
-'A season for reflection.' 

Falk, Lawrence C. "Print#-2. " (February 1989) 10 
- 'Here to stay.' 

Falk , Lawrence C. "Print#-2 .'' (January 1989) 10-
'Starting the year off right.' 

Falk, Lawrence C. "Print#-2.'' (July 1988) 10 -
'The dream machine.' 

Falk, Lawrence C. "Print#-2.'' (June 1989) 12 -
'Something akin to a miracle.' 

Falk, Lawrence C. "Print#-2." (March 1989) 10-
'What's good for General Bull moose .. .' 

Falk, Lawrence C. " Print#-2." (May 1989) 10-
'Balancing a Rainbow.' 

Falk, Lawrence C. "Print#-2.'' (November 1988) 8 
-'Computer uses-you decide.' 

Falk, Lawrence C. "Print#-2." (October 1988) 10 -
'October magic.' 

Falk , Lawrence C. " Print#-2 ." (September 1988) 10 
-'The computer's place in education.' 

Fingliss, Doug. "One liner contest winner." 
(August 1988) 117- Graphics demo. 

Fogle, Paul. "One liner contest winner." (June 
1989) 85 - Control cassette recorder. 

Foster, Leslie A. "The seventh year of Rainbow." 
(July 1988) 133- Index, July 1987 to June 1988. 

Francis, David . "Emphasize with the DMP 105." 
(August 1988) 53 ITALICS 

Francisco, Harleen. " Economy printer buffer, part 
1 of 2." (June 1989) 100 HECONOMY 

Gagnon, Marc. "A moving Rainbow border." (April 
1989) 112 COCOTOUR; CCTDEMO 

Genois, Marc. "CoCo3 printer spooler. " (May 
1989) 86 SPOOLBAS 

Gibson, Charles Lee. "Two liner contest winner." 
(March 1989) 152- Running total and average 
of times. 

Goff , Allen . "Showing off random graphics." 
(November 1988) 75- Correction, January 
1989, p.41 . LOADER 

Goldberg, Steve. "Parameter changes made easy." 
(December 1988) 160- Change disk drive 
parameters. DMode; MakeDMode 

Goodman, Martin H. "CoCo consultations. " 
(March 1989) 76- Commodore drive; Transfer 
binary file; Monitor, etc. 

Goodman, Marty. "CoCo consultations." (April 
1989) 54- Monitors; Disk drives; Sharing a 
printer; etc. 

Goodman, Marty. "CoCo consultation s.'' (August 
1988) 162 - Flashes on screen; OS-9 crashes; 
ROM pak to disk 

Goodman, Marty. "CoCo consultations. " 
(December 1988) 154- High speed poke; Hard 
drive; ML addresses, etc. 

Goodman, Marty. "CoCo consultations." 
(February 1989) 92- TTL monitor; Disk drive 
problem; CoCo Max; CoCo 3 inputs. 

Goodman, Marty. "CoCo consultations." (January 
1989) 98 - Joystick repairs; CoCo and CM-8 
monitor; OS-9 games patch , etc . 

Goodman, Marty. "CoCo consultations." (July 
1988) 146- Convert CoCo2 to CoCo3; 
Multipak; Hardware failures; etc. 

Goodman, Marty. "CoCo consultations. " (June 
1989) 78 - Double sided disks; Serial 1/ 0; ROM 
pak to disk, etc. 

Goodman, Marty. "CoCo consultations." (May 
1989) 142 - Multi-pak ; Copy ROM paks; Color 
printer, etc. 

Goodman, Marty. "CoCo consultations." 
(November 1988) 142- DRAM-chip price; 
Audio output; Memory upgrades; Modemphone 

Goodman , Marty. "CoCo consultations." (Oc tober 
1988) 56- Use CoCo3's MMU; CoCo3 cold 
start; etc. 

Goodman, Marty. "CoCo consultations." 
(September 1988) 88- Fi x for TW-80; Printer 
hookup; CoCo3 monitor; etc. 

Goodman, Marty. " Quick fi xes." (October 1988) .58 
-Three do-it-yourself fi xes for the hardware 
hacker. Correction , November 1988, p.138 (not 
needed- see Jan 1989, p.41 ) . 

Goodman, Marty. "Upgrading CoCo's memory." 
(March 1989) 34 

Goodman , Marty. "A hard drive for your CoCo. " 
(March 1989) 44 

Gordley , Richard D. "Long division drill." 
(September 1988) 53 DIVISION 

Grengs, Patrick D., II. "Warped animation ." 
(October 1988) 102- Create whirlpools and 

waves in an undulating grid . Correction, January 
1989, p.41. GRAVGRID 

Gross, Kevin K. "One liner contest winner." (July 
1988) 94- Graphics demo. 

Grubb, Robert John. " CoBBS X modem routines.'' 
(November 1988) 88 XMRECV.ASM; 
XMSEND.ASM; XMRECV.SYS; XMRECPK.BAS 

Gruniann, Harold. "Hint. " (November 1988) 83-
Autoexec-like file. 

Hair, Fred, Jr. "On VCR time. " (September 1988) 
122- Calculating time intervals for VCR tape. 
VIDTIME 

Halbrook; Travis. "Custom cassette labels." 
(February 1989) 88 CASSLBLR 

Halbrook, Travis. "May the force be with you?" 
(July 1988) 85 PSYCHIC 

Hameluck, Jeff. "Sea War.'' (August 1988) 20 
SEA WAR 

Hathaway, Ed. "CoCo c lubs: Building a great 
foundation ." (January 1989) 34- How to 
organize a club. 

Haverstock, Mark. "The old switcheroo II .'' 
(August 1988) 120- Handle switching of 
joystick and cassette ports. Correction, October 
1988, p.84 

Hagberg, Joel. "I /O in the fast lane. " (November 
1988) 75- Speed up disk i/o . FASTDISK 

Hegberg, Joel. "Sound control. " (Jun e 1989) 92 
SNDCTRL 

Hill, Kenneth R. "Big brother's watching." (March 
1989) 78 BLINK 

Hill, Kenneth R. "An uncommon view." (April 
1989) 81- Graphics demo STARVIEW 

Hufford, Wayne. "The timer. " (May 1989) 75-
Timekeeper for games. SOUNDOFF 

Hurt, Bradley. "Diary. " (June 1989) 91 DIARY 
Hutchison , Don . "Delphi Bureau: CoCo DOS?" 

(April1989) 50 
Hutchison, Don. "Delphi burea u: At your service. " 

(May 1989) 40 
Hutchison, Don . "Delphi bureau: Common 

questions." (December 1988) 148 - Includes 
Database report. 

Hutchison, Don. "Delphi bureau: Database 
report. " (August 1988) 152 

Hutchison, Don. "Delphi bureau: Database 
report. " (July 1988) 150 

Hutchison, Don. "Delphi burea u: Database 
report." (October 1988) 64 

Hutchison, Don. "Delphi bureau: Database 
report." (September 1988) 118 

Hutchison, Don . "Delphi bureau: Haven't I seen 
you before? (November 1988) 33 - Includes 
database report. 

Hutchison, Don. " Delphi bureau: What 's goin ' on?" 
(March 1989) 96 

Hutchison, Don. "Delphi bureau: Who has the 
time?" (January 1989) 114 - Includes Data base 
report . 

Hutchison, Don. "Working together: Delphi and 
tape 1/ 0." (August 1988) 156 - Two utiliti es to 
help download programs using Modem Pak. 
TAPCNV; BASFIX 

Hutchison, Don. "The computer connection ." 
(November 1988) 28- Connecting a CoCo to 
other computers. 

Hyre, Leomird . "Election '88." (November 1988) 58 
- Keep track of election results . ELECTION 

Hyre, Leonard. "Convention." (July 1988) 110 -
Help keep track of voting at conventions. 
CONVENTN 

Jenkins, Dave . "An RGB demonstration ." (January 
1989) 65 RGBDEMO 

Jenkins, Dave. "So you want to be a SysOp." 
(November 1988) 36 

Jimenez, Daniel. "Program a RAM disk." (January 
1989) 110- Correction , April1989, p.48. 
RAMDISK; COPY 

Johnson, Richard K. " More than a house. " 
(February 1989) 110- Help organize search for 
the right home. DRIVEBY; HOUSE; LOANDA TA 

Johnson, Richard. "Stalking the used car." 
(September 1988) 16- Used car shopping 
guide. USEDCARS 

Johnson, Samuel D. "EduSpell." (December 1988) 
42- First in a series developing a talking, 
spelling tutor. SPELLER; ROM RAM ; SETHELP; 
TAKETEST 

Jones, Edward . "Font selection made easy." (May 
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1989) 68 FONTSETR . 
Jones, Paul E. "Save that.screen." (December 

1988) 108 - Clears monitor screen to black if no 
key pressed . SCRNSAVE 

Kastack, Rebecca. "Counti ng the words." 
(January 1g89) 62 WORDCNT , 

Kastack, R~;Jbecca . "The singing card. " (December 
1988) 112- Send a musical holiday greeting. 
SINGCARD 

Kenny, Keiran. "All things in progression. " 
(January 1989) 61- Charade-like education 
g\ame. 

Kenny, Keiran. " Answers for your questions." 
(September 1988) 72- Quiz game. FLEXQIJIZ 

Kenny, Keiran. "For the birds." (April1989) 83 -­
Graphics demo BIRDSEED 

Kenny, Keiran. "Guess who." (July 1988) 83 
GUESSWHO 

Kenny, Keiran. "Left beats right. " (June 1989) 89 
REACTION 

Kenny, Keiran . "Mental math blocks. " (September 
1988) 71 ADDBLOKS 

Kenny, Keiran. "News flash! News flash! " 
(December 1988) 92- Home news screen . 
Correction, Feb. 89, p.76. NEWSREEL 

Kenny, Kejran. "Tying up DRAW strings." 
(October 1988) 87 COPYPIX 

Kenny, Keiran. "What's missing?" (August 1988) 
79 MEMORY 

Kenny, Kei ra n. "Who ya gonna write?" (April1989) 
80- Print mailing labels. EZLABELS 

k enny, Keiran. " The building blocks of graphics." 
(February 1989)- Introduce lo-res graphics. 
CLRBLOKS 

Kenny, Keiran. "The flip side.' (January 1989) 22 
- Use one sheet paper to print a 6 page 
pamphlet. BOOKLET 

Kiedaisch, Charles A. " One liner contest winner." 
(September 1988) 120- Convert fractions to 
decimals. 

Klein, Joel F. "It's .your move." (August 1988) 28 -
Chess simulation . CHESS 

Knapik, Steve. "Hacker, beware.'' (December 
1988) 91 -Disk file protection. LOCKOUT 

Kolar, Joseph. "BASIC training: BASIC bird 
watching." (May 1989) 88- Creating figure of 
bird . FLIGHTS1-3 

Kolar, Joseph. "BASIC training: Boxcars, boxcars, 
boxcars.'' (June 19!39) BO BOXCAR1 

Kolar, Joseph. "BASIC training: Count your eggs 
before they drop." (April1989) 64 BIGBIRD 

Kolar, Joseph. "BASIC training: Creating a utility 
screen worksheet.'' (September 1988) BO -

, Tutorial for DRAW command . 
Kolar, Joseph. "BASIC training: Let's GET going." 

(January 1989) 74 
Kolar, Joseph . "BASIC training: New directions.'' 

(October 1988) 98- Graphics tutorial 
Kolar, Joseph . "B,A,SIC training : Shall we dance?" 

(December 1988) 94- 'Animate your graphics.' 
Kolar, Joseph . "BASIC training: The Encyclopedia 

CoColoria.'' (August 1988) 82- Discusses back 
issues of Ra inbow. 

Kolar, Joseph . "BASIC training: Thirty days hath 
September." (July 1988) 86- Tutorial to teach 
students the months of the year. 12MONTHS 

Kolar, Joseph . " BASIC training: What's the 
angle?" (November 1988) 84- Graphics 
tutorial. 

Kolesar. Fred . "EZrun." (june 1989) 62- Auto­
run BASIC programs by typing in their 
filenames. EZRUN 

Kyllo, Donald. "Cryptologist's sidekick. " (July 
1988) 80 CRYPT AID 

Lamon ica, James ;and Lamonica, Mary Jean. 
"Clue me in!" (Septembf!r 1988) 65- Charades 
game CLUEFILE; CLUEWORD 

Lamonica, Mary ; and Lamonica, James. " I'm late! 
I'm late!" (February 1989) 106- Daily planner. 
DAYPLAN 

Lamonica, Mary ; ahd Lamonica, James. "Stretch 
it to the limit.'' (April1989) 103- Keep track of 
credit card balances and transactions. CREDIT 

Larson, Neal. "Mass disk formatter." (September 
1988) 30 FORMATTR 

Lim, Larry. " One liner contest winner.'' (October 
1988) 54- Display poke and peek values for 
CoCo 3 keyboard. 

Lowry, James Kevin. "Minding your X's andY's." 
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(August 1988) 77 JOYZAP 
Massie, Warren. "CoCo says ... " (February 1989) 89 

SIMON 
Maxwell , Wilmer B. "Looking for a heartbeat." 

(July 1988) 84 - Estimate pulse rate . 
PULSBEAT 

McCorkle , R. J. "Having a party?" (May 1989) 46 
-Print invitations, flyers, etc. INVITE; 
INVIFORM 

McKernan , Chris. " Escape from Tut's tomb parts 2 
and 3." (August 1988) 58- Correction, October 
1988, p.84 2PART1 ; 2PART2; 3PART1; 3PART2 

Mcl<er.nan , Chris. "Escape from Tut's tomb." (July 
1988) 58- Arcade game written in machine 
language. ONE; TWO; THREE; FOUR 

Messer, Shane. "Hi-res screen dump." (May 1989) 
74 DUMP132 

Miller, Merle. " Disks name miscl." (June 1989) 92 
MMDIR 

Miller, Ralph D. "Washington, Adams, 
Jefferson .... " (November 1988) 102-
Presidential drill . PRESDENT 

Miller, Stephen. "Has anyone seen my string?" 
(March 1989) 80 ASCSERCH 

Miller, Stephen. " ML-Data.'' (August 1988) 100-
Routine to convert machine language program 
into BASIC. ML-DATA 

Mims, Eric Ryan. "Just o,ne touch-just one 
breath." (February 1989) 50 - CoCo makes 
calculations easier for the disabled. CALC LA TR 

Mitchel , Barry J. "All the right moves." (December 
1988) 116- Correction , April1989, p.48.­
Faster graphics. SCRLDEMO; FASTSCRL 

Mony, Sam. ''Two-liner contest winner.'' (April1989) 
124- Make a PRINT@ worksheet. 

Mony, Sam. "Two-liner contest winner.'' (March 1989) 
148- Printer utility. 

Moore, Clayton R. "Asteroid dodge." (June 1989) 
90 ASTEROID 

Moore, Mike. "The Christmas tree puzzle." 
(D,ecember 1g88) 20- 'Can you plant the royal 
Christmas trees as the king desires? 

'TREEPUZZ 
Moos , Patricia. "Fright night.' ' (October 1988) 86 

- Pumpkin graphic. SPOOK 
Morin, Jean-Francois. "Now you see it, now you 

don't! " (June 1989) 48- Optical illusions. 
.ILLUSION 

Murray, Ken . " A CoCo Christmas.'' (December 
1g88) 95- Chrismas poem. 

Musumeci, John . " Now or never. " (.january 1989) 
58- Music and graphics demo. MAN DO 

Nalos, Paul. " Elevators." (June 1989) 90 
ELEVATOR 

Nee, William P. " Machine language made BASIC 
part 1: General Math ." (July 1g88) 100 
SORTBAS; SORTBIN 

Nee, William P. " Machine language made BASIC 
part 2: High finances." (August 1988) 137 
FINANBAS; FINANBIN 

Nee, William P. "Machine language made BASIC 
part 3: What a dump!" (September 1988) 98 
DUMPBAS; DUMPBIN 

Nee, William P. " Machine language made BASIC 
part'4: Getting graphic.'' (October 1988) 48 
PAGER 

Nee, William P. "Machine language made BASIC 
part 5: Get the point. " (November 1988) 80 
POINTBAS; POINTBIN 

Nee, William P. " Machine language made BASIC 
part 6: Draw the line." (December 1988) 104 
BASLINE; BINLINE 

Nee, William P. " Machine language made BASIC 
part 7: Around in circles." (January 1989) 90 
CIRCLES; ARCS 

Nee, William P. " Machine language made BASIC 
part 8: And more math ." (February 1989) 96 
SHIFTS 

Nee, William P. "Machine language made BASIC 
part 9: Let there be music." (March 1989) 30 
MLNOTES 

Nee, William P. "Machine language made BASIC 
part 10: Two-dimensional rotation . (April1989) 
72 DEMO; DRIVER; ROTATION 

Nee, William P. " Machine language made BASIC 
part 11 : 3-D without glasses." (May 1989) 82 
ROTATE3D; DRIVER; AL TOROTAT 

Nee, William P. "Machine language made BASIC 
part 12: And the music played on." (June 1989) 

68 6VOICES 
Norris, Duke. " Lil ' ole interest, revisited .'' (April 

198g) 18- Update of September 1984.article. 
INTEREST 

O'Brien, Dan. "Towers of Hanoi." (February 1989) 
90 HANOI 

Olmstead, Paul. " One-liner contest winner." 
(March 1989) 148- Graphics demo 

Osborne, Gary. " Hit the slopes! " (January 1989) 63 
DOWNHILL 

Ostrer, Ken . "CoCo ASCII table.' ' (September 
1988) 76- Display character set and ASCII 
codes. ASCII3 

Ostrer, Ken. "Hint. " (November 1988) 83 - Cursor 
control. 

Ostrer, Ken. "Odd one out." (November 1988) 77 
- Drill for even and odd numbers. EVENODD 

Parker, JeffreyS. " Desktop publishing comes to 
the CoCo.'' (May 1g89) 58- Comparison of 
several programs. 

Paul , Steve. "Chores for dollars." (May 1989) 77 
CHORES 

Pendell, Joseph. "Beam3D." (May 1989) 75 -
Animate 3 dimensional pictures. BEAM3D 

Perlman, Richard. ''The do-it-yourself database: 
Designing your own money management system." 
(March 1989) 88- Second in a series of 
tutorials. SEPARATE; RITEREAD; TIMER; 
CREATE; ADDRECRD 

Perlman, Richard. ''The do-it-yourself database: 
Subroutines and program code. (February 1989) 
36- First in a series of tutorials SUBDEMO; 
REALMENU ; MARBLE1;MARBLE2 

Phillips, Charles F. "CoCo 3 green screen blues.'' 
(July 1g88) 83- CoCo 3 output to monochrome 
monitor. MON03 

Phillips, John E. "The mathematics of chaos.'' 
(March 1989) 81 FRACTAL 

Plaster, Gip Wayne. "Play your piano." (December 
1988) 93- Music demo. KEYBOARD 

Presley, Chad. "Winging it." (August 1988) 78 
FLIGHT 

Pucella, Ric. "Free zone. " (November 1988) 74-
Protect area of screen from scrolling . 
NOSCROLL 

Pucella, Ric . " Hot stuff. " (May 1g89) 76 HOTCOLD 
Puckett , Dale L. "KISSable OS-9: Advances in OS-

9 technology." (February 198g) 152 Charter; 
Translate 

Puckett, Dale L. "KISSable OS-9: Another cry for 
standards." (October 1988) 147 FMenu ; Mod1 ; 
Mod2; DiskFi x; FormatFix 

Puckett, Dale L. " KISSable OS-9: BASIC09- A 
great language.'' (January 1-989) 136 

Puckett, Dale L. " KISSable OS-9: Better tool s are 
here''.' (December 1988) 178 Xcodes.CC3 

, Puckett, Dale L. "KISSable OS-9 : Building two 
handy tools." (June 1g89) 150 Find; Findit; 
Diskdir; Checkdir; Dodir 

Puckett, Dale L. "KISSable OS-9: In quest of new 
technology.'' (April1989) 148 

Puckett, Dale L. "KISSable OS-9: Moving to OS-9.'' 
(March 1989) 136 Traksat; Echo.Source; Make.Echo 

Puckett , Dale L. " KISSable OS-9 : Sending the 
right signals." (July 1988) 174 MVShell ; 
SigTestOne; SigTestTwo; SkipMuf 

Puckett, Dale L. "KISSable OS-9: Volunteers build 
a better mousetrap." (August 1988) 182 Gfx3 

Puckett, Dale L. "KISSable OS-9 : Installation , 
automation and more." (November 1988) 176 
ClkSpd; ClkChk; DoMenu; DoAiert; Strip; 
MakeS trip 

Queen, William A., Ill. " Math drill." (May 1989) 76 
MATHDRILL 

Quellhorst, George . "Solitaire, the next 
generation.'' (December 1988) 36- 'Adding 
color to solitaire on the CoCo3.' SOLTAIR3 

Reid , Randall . "A patch for a patch. " (February 
1989) 80- Modify EDTASM for80 column 
screen. Correction, June 1989, p.66. ED PATCH; 
EDLOADER 

Ries, Richard . "PR.B09." (June 1989) 136 - Print 
utility for OS-9. Pr 

Ries, Richard. "What day is it?" (February 1989) 
142- Utility to change format of date. SetDate 

Riley, Russell , Jr. "Boggling your mind." (February 
1989) 91 HEADSUP 

Robinson. Evan . "Chown ." (May 1989) 144 -
Change ownership of OS-9 files . CHOWN 



Rochford, Tom. "Who you gonna call?" (January 
1989) 64 TELE-DIR 

Rodriguez, Ana M. "Applying labels." (February 
1989) 88- Make address labels. ADLABELS 

Rodriguez, Ana M. "CoCo clowns around." 
(September 1988) 74- Clown graphics. 
PAYASO 

Ronald , Bruce W. "One of our pool balls must be 
crazy!" (July 1988) 28- Logic problem tester. 
BALL3; BALL2 

Ronald , Bruce W. "The crazy pool ball explained." 
(August 1988) 18 - Solution to last month 's 
problem. 

Roseman, Mark. "A new outlook for OS-9." (July 1988) 
16- Using subdirectories and shell scripts 
to build an OS-9 menu system. 

Rowan, Don . "One liner contest winner." (July 
1988) 131 -Converts PRINt to SET or vice 
versa. 

Ruby, Paul , Jr. " And for my next trick : .. " 
(December 1988) 92- Card trick. CARDTRIK 

Samuels, Edward. "Copyright law update: Congress 
alters rules of copyright notice. (Apri/1989) 
41 

Scerbo, Fred B. "Wishing Well: How much time?" 
(April1989) 89- Calculate differences in time. 
TIMECARD 

Scerbo, Fred B. "Wishing Well : Matching 
opposites." (August 1988) 92- Basic 
vocabulary for elementary students. OPOSITE1 

Scerbo, Fred B. "Wishing wel l: CoCo uses some 
comma sense! " (July 1988) 156- Training ori 
correct comma usage. COMMAS 

Scerbo, Fred B. "Wishing well : Count on CoCo." 
(February 1989) 82- Program designed to teach 
fundamental math skills to new students. 
COUNT ME 

Scerbo, Fred B. "Wishing we ll : From keyboard to 
keypad ." (March 1989) 84- Simulate a numeric 
keypad. QLATOR 

Scerbo, Fred B. "Wishing well : Growing up with 
CoCo." (November 1988) 146- Building on 
skills developed in earlier games. PICTURES 

Scerbo, Fred B. "Wishing well: Hold that thought! " 
(December 1988) 150- 'Make composition 
writing simple.' BRAINSTM 

Scerbo, Fred B. "Wishing well : Just say goodnight 
Gracie." (June 1989) 87 WEEKDAYS 

Scerbo, Fred B. "Wishing well : Opposite 
attract ion." (September 1988) 92-
Concentration-like game. MATCH 

Scerbo, Fred B. "Wishing well: Twelve months of 
fun." (May 1989) 92 CALENDAR 

Scerbo, Fred B. "Wishing wel l: Two for the price of 
one. " (October 1988) 90- Continuation of last 
months 'opposites' game. OPOSITE2 

Scerbo, Fred B. "Wishing well: Where's the logic?" 
(January 1989) 80 ANALOGY 

Schuler, Keith . "Castle Zhagwhar." (June 1989) 41 
ZHAGWHAR 

Seats, Darrin . "Note card ." (May 1989) 78 
NOTECARD 

Sims, Mike. "One liner contest winner.'' (July 
1988) 95- Graphics demo. 

Skala, Dennis. "OS-9: Time for a change." (April 
:1989) 58 

Sloan, Kevin. "A CoBBS update." (November 
1988) 16- Modifying the CoBBS system to 
work with the CoCo3. COBBS/ SYS; USER/ SYS 

Sobieski , Joe F. " One liner contest winner." (July 
1988) 131 - Mult iplication tables. 

Sauser, William . " Make a note of it." (April1989) 
52 CALLMEMO 

Spiller, Jeremy. "Erase all trace!" (July 1988) 118 
- Free up memory without unplugging the disk 
drive. DISKOFF 

Spiller, Jeremy. "Super stamper: The elastic 
rubber graphics stamp." (October 1988) 28-
Two new graphics commands for PMODE image 
manipulation . SUPRSTMP; STMPDEMO 

Spiller , Jeremy. ·:what disk drive?" ( December 
1988) 100 - Get more memory without 
disconnecting the disk drive on CoCo3 . 
DISKOFF3 

St. Jean, Etienne. "Bouncin·g off the walls ." 
(January 1989) 59- Graphics demo. 
BALLDEMO 

Stanley, Willis . "Decisions, decisions." (April1989) 
118- Program to help in decision making . AHP 

Steidl , Jeff. " Electro dominoes." (June 1989) 18 
DOMINOES 

Sweaney, Erich . "Seeing the bigger picture.'' 
(October 1988) 88- Increases CoCo3's 
HSCREEN 2 and 4. COCO PLUS 

Sweet, Michael. "Get more power from your CoCo 
keyboard." (October 1 988) 72- Add functions 
to various keys. KEYPOWER 

Tatarka, James A. "A trib 'ute to the CoCo2.'' (June 
1989) 22 PORTRAIT 

Thompson, Ernie. " Keeping a qud count." 
(December 1988) 90- Greeting card list. 
CARDLIST 

Toepke, Michael. "One liner contest winner." 
(September 1988) 37- Ski game. 

Toepke, Michael. "One liner co ntest winner." 
(September 1988) 137- Magic square. 

Toepke, Michael. "Two liner contest winner." 
(August 1988) 81- Pong type game. 

Toepke, Michael. "Two liner contest winner." 
( December 1988) 120 - Mastermind type game. 

Toepke, Michael. "Two liner contest winner." 
( March 1989) 152- Game. 

Turner, David. "Bills, bills, bills! " (October 1988) 
14 - Program to help roommates organize 
expenses. ROOMMATE 

Turner, Del. "Hint." (August 1988) 169 - Use of 
COBBLER command. 

Turner, Del . "Hint." (July 1988) 189- 'Handy 
work window.' 

Turner, Del. "Hint.'' (November 1988) 92-
Discussion of memory and OS9. 

Turner, Del. "Hint. " (October 1988) 83- Three 
handy screens. 

Turner, Del. "Hint. " (September 1988) 134- OS-9 
hints. 

Turowski, Donald A. "A seat for everyone and 
everyone in his seat.'' (September 1988) 45-
Seating chart for classroom. SEATCHRT 

Vasconi , Eugene. "CoCo in 3-D!" (June 1989) 52 
3DGRAPHX 

Ward, Logan. "Cartooning with CoCo." (July 1988) 
50 -Tutorial on creating CoCo comics, and 
announcement of a contest. 

Weaver, Dan; and Weaver, John. "When in Rome." 
(September 1988) 71 -Learn Roman numerals. 
ROMANMRL 

Webb, Mark. "Playing the stock market." 
(November 1988) 45 STOCKS3; STOCKS2 

Weide, Dennis H. "CoCo takes a hint. " (August 
· 1988) 36- Program to help you compare disk 

files for duplicates. FILECOMP 
Weide, Dennis H. "Hands-free computing ." 

(February 1989) 58- Aid physica lly 
handicapped people. COEPPRAM; COEPPROM 

Wells, John T. "Space attack.' ' (August 1988) 78 
EZSHOOT 

Welsh, Jack D. "Text for graphics." (May 1989) 20 
-Add captions to pictures. GRAFTEXT 

Weshenfelder, Rick . "Ad infin itum." (Oc tober 
1988) 87- Graphics demo. EYECATCH 

White, Brian C. "Learn to walk before you RUN." 
(January 1989) 78- Beginner tutorial 

White , Danny. "One liner contest winner.'' (July 
1988) 12- Mini word processor. 

White, Richard A. " Access ible applications: Boot 
modifications." (December 1988) 186- 'Create 
the perfect boot disk.' 

White, Richard A. "Accessible applications: Boot 
mysteries revealed ." (November 1988) 172 

White, Richard A. "Accessible applications: Data 
processing with BASIC09." (April1989) 152 

White, Richard A. "Accessible applications: 
Introducing the OS-9 team.'' (October 1988) 143 

White, Richard A. "Access ible applications: More 
on BASIC09 programming." (May 1989) 146 

White, Richard A. "Accessible applications: OS-9 
memory explorations." (January 1989) 152 

White, Richard A. "Accessible applications: The 
magic and mysteries of OS-9 ." (September 
1988) 142 

White , Richard A. "Access ible applications: What's 
the difference?" (March 1989) 154 - Sta.ndard 
formats in file or directory use. 

Wilensky, Joe. "CoCo derby." (May 1989) 42 
DERBY 

Willoughby, Lauren . " RAINBOWfest reporter. " 
(February 1989) 101- Princeton, October 21-
23, 1988. 

Wolf , Eric. "Chart plotting made easy." (January 
1989) 44- Draw multi-color pie charts from 
self-entered data. PIECHART 

Wolf, Eric. "The font master." (October 1988) 41 -
Replace CoCo3's built-in HPRINT font." 
FONTMSTR 

Wolstromer, Andy. "CoCo of many colors." 
(March 1989) 79 COCOLEID 

Yates, Jerry. "Keeping your balance. " (February 
1989) 87 - Checkbook checker. CHEKBOOK 

Zamora, Tony. "CoCo. does windows and a whole 
lot more." (March 1989) 100- Add point and 
click interface, windows, etc. Correction, June 
1989, p.66. DESKTOP 

RAINBOW ON TAPE/DISK 

12MONTHS Kolar, Joseph . "BASIC training: 
Thirty days hath September." (July 1988) 86 -
Tutorial to teach students the months of the 
year. 

2PART1; 2PART2; 3PART1 ; 3PART2 McKernan, 
Chris. "Escape from Tut's tomb parts 2 and 3." 
(August 1988) 58- Correction , October 1988, 
p.84 

3DGRAPHX V;!sconi , Eugene. "CoCo in 3-D!" 
(June 1989) 52 

5-COLDIR Bernice, Bill. "Five-column 
directories." (March 1989) 80 

6VOICES Nee, William P. "Machine language 
made BASIC part 12: And the music played on." 
(June 1989) 68 

ADDBLOKS Kenny, Keiran . "Mental math blocks." 
(September 1988) 71 

ADLABELS Rodriguez, Ana M. "Applying labels." 
(February 1989) 88- Make address labels. 

AHP Stanley, Willis. " Decisions, decisions." (April 
1989) 118- Program to help in decis ion 
ma~ng . · 

ALARM Blyn , Steve. " Education notes: Time's upl" 
(December 1988) 102- A working alarm clock. 

ALLPERMS; 1STMOVES; DATAMAKR; 
TICTACTO Barden , William, Jr. "Barden's 
buffer: Can the CoCo learn?" (July 1988) 160 

ANALOGY Scerbo, Fred B. "Wishing well: Where's 
the logic?" (January {989) 80 

ANIMATOR Dueck, Timothy. "It'll move you. " 
(Apri/1989) 82- Animation demo 

ASCI CALC Bauer, Greg. "Turning text graphics 
into title screens." (March 1989) 79 

ASCII3 Ostrer, Ken . "CoCo ASCII table." 
(September 1988) 76- Display character set 
and ASCII codes. 

ASCSERCH Miller, Stephen. "Has anyone seen 
my string?" (March 1989) 80 

ASTEROID Moore, Clayton R. "Asteroid dodge." 
(June 1989) 90 

BADWOLF Cooper, Rick. ''The big bad wolf ." 
(September 1988) 34- Fantasy joins forces 
with CoCo to help children's reading skills. 

.BALL3; BALL2 .Ronald , 'Bruce W. " One of our pool 
balls must be crazy!" (July 1988) 28- Log ic 
problem tester. 

BALLDEMO St. Jean; Etienne. "Bouncing off the 
wall s." (January 1989) 59- Graphics demo. 

BASLINE; BINLINE Nee, William P. " Machine 
language made BASIC part 6: Draw the' line." · 
(December 1988) 104 

BEAM3D Pendell , Joseph. "Beam3D." (May 1989) 
75- Animate 3 dimensional pictures. 

BIG BIRD Kolar,_Josepti. " BASIC training: Count 
your eggs before they drop." (Apri/1989) 64 

BINGOTLK Bell, Bruce. K. "Bingo, the CoCo way. " 
(August 1988) 38- Correction, Feb. 89, p.76 

BIRDSEED Kenny, K!'l iran . " For the birds." (April 
1989) 83- Graphics demo 

BLINK Hill, Kenneth R. "Big brother's watching ." 
(March 1989) 78 . 

BLOCKS3; BLOCKS2 Bernice, Bill. "Pixel 
pictures." (January 1989) 28- Use these 
graphics programs to create brilliant pictures. 

BLUEVOID Crawford, Gay. "Tangled tiles .:· 
(February 1989) 28- Game and puzzle 

BOOKLET Kenny, Keiran. "The flip side.' (January 
1989) 22- Use one sheet paper to print a 6 
page pamphlet. · · 

BOXCAR1 Kolar , Joseph . "BASIC training: 
Boxcars , boxcars, boxcars." (June 1989) 80 

BRAINSTM Scerbo, Fred B. "Wishing we ll : Hold 
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that thought! " (December 1988) 150- 'Make 
composition writing simple.' 

BUDDY Campbell , Marc. "CoCo's current 
companion." (July 1988) 34- A program editor 
for the CoCo 3. Correction, Feb. 89, p.77. 

BUGGIE Bernice, Bi ll. "Child 's play." (August 
1988) 44 

CALCLATR Mims, Eric Ryan. "Just one touch­
just one brea th." {February 1989) 50- CoCo 
makes calculations easier for the disabled. 

CALENDAR Scerbo, Fred B. "Wishing well: 
Twelve months of fun ." (May 1989) 92 

CALLMEMO So user, William. "Make a note of it." 
(April 1989) 52 

CARDLIST Thompson , Ernie. "Keeping a card 
count. " (December 1988) 90- Greeting card 
list . 

CARDTRIK Ruby, Paul, Jr. "And for my next 
trick ... " (December 1988) 92- Card trick . 

CASSLBLR Halbrook, Travis. "Custom cassette 
labels." (February 1989) 88 

CC3GRAPH Bernice, Bill. "Pieces of the pie.'' 
(April1989) 79- Draw a pie chart. 

CENTPEDE Elms, Stephen. ''It's a bug-eat-bug 
world ." (November 1988) 76 

CHEKBOOK Yates, Jerry. "Keeping your 
balance. " (February 1989) 87- Checkbook 
checker. 

CHESS Klein, Joel F. " It's your move." (August 
1988) 28- Chess simulation. 

CHORES Paul , Steve. "Chores for dollars.'' (May 
1989) 77 

CHOWN Robinson , Evan. "Chown." (May 1989) 
144 - Change ownership of OS-9 fi les. 

CIDER Day, Darren . "Cider sipping ." (September 
1988) 76 - Music demo. 

CIPHER Bedard , Clem. " Secret codes. " (January 
1989) 102 

CIRCLES; ARCS Nee, William P. "Machine 
language made BASIC part 7: Around in circles." 
(January 1989) 90 

CLRBLOKS Kenny, Keiran. "The build ing blocks 
of graphics." (February 1989)- Introduce la-res 
graphics. 

CLS255 Deuell, Lee. "255 ways to clear your 
screen ." (January 1989) 62 

CLUEFILE; CLUEWORD Lamonica, James ;and 
Lamonica, Mary Jean. "Clue me in!" (September 
1988) 65 - Charades game 

COBBS/SYS; USER/ SYS Sloan, Kevin . "A CoBBS 
update.'' (November 1988) 16- Modifying the 
CoBBS system to work with the CoCo3. 

COCOLEID Wolstromer, Andy . "CoCo of many 
colors ." (March 1989) 79 

COCO PLUS Sweaney, Erich. " Seeing the bigger 
picture." (October 1988) 88- Increases 
CoCo3's HSCREEN 2 and 4. 

COCOPONG Dingle, Brent. "CoCo pong ." 
(January 1989) 63 

COCOQUIZ Bernice, Bill. "The CoCo quiz 
master." (June 1989) 57 

COCOTOUR; CCTDEMO Gagnon, Marc. "A 
moving Rainbow border." (April1989) 112 

COEPPRAM; COEPPROM Weide, Dennis H. 
"Hands-f ree computing ." (February 1989) 58-
Aid physically handicapped people. 

COMMAS Scerbo, Fred B. "Wishing well : CoCo 
uses some comma sense!" (July 1988) 156-
Training on correct comma usage. 

CONTEST Berni co, Bill. "Set your wheels to 
spinning .'' (July 1988) 48 - Contest-brush up 
programming creativity and submit resu lt. 

CONVENTN "Convention." (July 1988) Hyre, 
Leonard.- Help keep track of voting at 
conventions. 

CONVERT Blyn , Steve. "Education notes: Give 
'em an inch ." (January 1989) 72- Convert 
inches to feet and yards. 

COPYPIX Kenny, Keiran. "Tying up DRAW 
strings." (October 1988) 87 

CORE Brown, Philip. "Tools for programming 
BASIC09.'' (May 1989) 138- Using Syscall to 
enhance BASIC09. 

COUNTME Scerbo, Fred B. "Wishing well : Count on 
CoCo." (February 1989) 82- Program designed 
to teach fundamental math skills to new students, 

CRDINATE Bernice, Bill. "The Color coordinator." 
(April1989) 101- Helps ch ildren develop good 
fashion sense. 
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CREDIT Lamonica, Mary; and Lamonica, James. 
"Stretch it to the limit." (Apri/1989) 103- Keep 
track of credit card balances and transactions. 

CRYPT AID Kyllo , Donald . "Cryptologist's 
sidekick." (July 1988) 80 

Charter; Translate Puckett, Dale L. " KISSable OS-
9: Advances in OS-9 technology. " (February 
1989) 152 

ClkSpd; ClkChk; DoMenu; DoAiert; Strip; 
MakeStrip Puckett, Dale L. "KISSable OS-9: 
Installation, automation and more." (November 
.1988) 176 

DA YPLAN Lamonica, Mary ; and Lamonica, 
James. ''I'm late! I'm late!" (February 1989) 106 
- Daily planner. 

DEMO; DRIVER; ROTATION Nee, William P. 
"Machine language made BASIC part 10: 
Two-dimensional rotation . (April1989) 72 

DERBY Wilensky, Joe. "CoCo derby." (May 1989) 
42 

DESKTOP Zamora, Tony. "CoCo does windows 
and a whole lot more." (March 1989) 100- Add 
point and click interface, windows, etc . 
Correction , June 1989, p.66. 

DIARY Hurt, Bradley. " Diary." (June 1989) 91 
DICTNARY Blyn, Steve. "Education notes: Break it 

up." (April1989) 98- Dictionary skills program. 
DISKOFF Spiller, Jeremy. "Erase all trace! :' (July 

1988) 118- Free up memory without 
unplugging the disk drive. 

DISKOFF3 Spiller, Jeremy. "What disk drive?" 
(December 1988) 100- Get more memory 
without disconnecting the disk drive on CoCo3. 

DIVISION Gord ley, Richard D. "Long division 
drill." (September 1988) 53 

DMode; MakeDMode Goldberg, Steve. "Parameter 
changes made easy." (December 1988) 160-
Change disk drive parameters. 

DOMINOES Steidl , Jeff. "Electro dominoes." 
(June 1989) 18 · 

DOODLER3 Bernice, Bill. "Doodle ditty." (January 
1989) 60 

DOWNHILL Osborne, Gary. "Hit the slopes!" 
(January 1989) 63 

DRIVEBY; HOUSE; LOANDATA Johnson, Richard 
K. "More than a house.'' (February 1989) 110-
Help organize search for the right home. 

DRIVERLT; DRIVERLE etc. Curtis H. Allen. "High 
capac ity screen dumps for the shoestring 
desktop publisher part 1." (May 1989) 
100- Correction, June 1989, p. 66. 

Dl.JMP132 Messer, Shane. "Hi-res screen dump." 
(May 1989) 74 

DUMPBAS; DUMPBIN Nee, William P. "Machi ne 
language made BASIC part 3: What a dump!" 
(September 1988) 98 

EAGLE Caldwell, Steve. "Here eagles dare.'' (July 
1988) 82- Graphics demo. 

EDPATCH; EDLOADER Reid, Randall. "A patch 
for a patch ." (February 1989) 80 - Modify 
EDTASM for 80 column screen. Correction, 
June 1989, p.66. 

ELECTION Hyre, Leonard. " Election '88." 
(November 1988) 58- Keep track of election 
results . 

ELEVATOR Nalos, Paul. "Elevators." (June 1989) 
90 

EVEN ODD Ostrer, Ken. "Odd one out." 
(November 1988) 77- Drill for even and odd 
numbers. 

EYECATCH Weshenfelder, Rick. "Ad infinitum." 
(October 1988) 87- Graphics demo. 

EZLABELS Kenny, Keiran. "Who ya gonna write?" 
(Apri/1989) 80- Print mailing labels. 

EZRUN Kolesar, Fred. "EZrun." (June 1989) 62-
Auto-run BASIC programs by typing in their 
filenames. 

EZSHOOT Wells , John T. "Space attack." (August 
1988) 78 

FASTDISK Hagberg , Joel. "I / O in the fast lane." 
(November 1988) 75- Speed up disk i/ o. 

FILECOMP Weide, Dennis H. "Coco"takes a hint. " 
(August 1988) 36- Program to help you 
compare disk files for duplicates. 

FINANBAS; FINANBIN Nee, William P. "Machine 
language made BASIC part 2: High finances." 
(August 1988) 137 

Find; Findit; Diskdir; Checkdir ; Dodir Puckett , 
Dale L. "K ISSable OS-9: Building two handy 

tools. " (June 1989) 150 
FLEXQUIZ Kenny, Keiran. "Answers for your 

questions." (September 1988) 72- Quiz game. 
FLIGHT Presley, Chad. "Winging it. " (August 

1988) 78 
FLIGHTS1-3 Kolar, Joseph. "BASIC train ing : 

BASIC bird watching." (May 1989) 88-
Creating figure of bird . 

FMenu; Mod1 ; Mod2; DiskFix; FormatFix Puckett, 
Dale L. " KISSable OS-9: Another cry for 
standards." (October 1988) 147 

FONTMSTR Wolf, Eric. "The font master." 
(October 1988) 41- Replace CoCo3's built-in 
HPRINT font." 

FONTSETR Jones, Edward. "Font selection made 
easy.'' (May 1989) 68 

FORMATTR Larson, Neal. " Mass disk formatter. " 
(September 1988) 30 

FORTUNE Burnham, Paul D. "The CoCo crystal 
ball. " (June 1989) 28- Fortune teller 

FRACTAL Phillips, John E. "The mathematics of 
chaos." (March 1989) 81 

FRACTION Blyn, Steve. "Education notes: 
Fraction action." (May 1989) 56 

FUNSTATS; RSTRMKR; RSTRFXR; GMFLCHK, 
etc. Baker, Delbert. "FunStafs.'' (June 1989) 110 
- Keep statistics for your softball team. 

GASQUIZ Blyn, Steve. "Education notes: Motor 
math." (July 1988) 54- Practice in solving 
verbal math problems. 

GENMENU; PATCHWPL; PATCHWPH; 
CdNVERTL; CONVERTH; MONROE Curtis , H. 
Allen . "The desktop publisher: A reprise ." 
(September 1988) 102 

Gfx3 Puckett, Dale L. "KISSable OS-9: Volunteers 
build a better mousetrap." (August 1988) 182 

GOLFER Duggins, Larry. "Teed off." (March 19.99) 
58- Golf game 

GRAFTEXT Welsh, Jack D. "Text for graphics.' ' 
(May 1989) 20- Add captions to pictures. 

GRAVGRID Grengs, Patrick D., II. "Warped 
animation." (October 1988) 102- Create 
whirlpools and waves in an undulating grid. 
Correction, January 1989, p.41. 

GROCHART Crawford , Gay. "Knee-high to a 
growth chart. " (February 1989) 89 

GUESSWHO Kenny, Keiran. "Guess who." (July 
1988) 83 

HANOI O'Brien, Dan. "Towe rs of Hanoi." 
(February 1989) 90 

HEADSUP Riley, Russell, Jr. "Boggling your 
mind." (February 1989) 91 

HECONOMY Francisco, Harleen. "Economy 
printer buffer, part 1 of 2." (June 1989) 100 

HIPMAS Burke, Val. "Have a jazzy Christmas." 
(December 1988) 28- Christmas music. 

HOTCOLD Pucella, Ric. "Hot stuff." (May 1989) 76 
ILLUSION Morin, Jean-Francais. "Now you see it, 

now you don't!" (June 1989) 48- Optical 
illusions. 

IMMORTALITY Alger, Paul. "Seeking 
immortality." (August 1988) 76- Find number 
of 'men' in a game. 

INTEREST Norris, Duke. "Lil' ole interest, 
revisited ." (April1989) 18- Update of 
September 1984 article. 

INVITE; INVIFORM McCorkle, R. J. "Having a 
party?" (May 1989) 46- Print invitations, flyers, 
etc. 

ITALICS Francis, David . "Emphasize with the DMP 
105." (August 1988) 53 

JOYZAP Lowry, James Kevin. "Minding your X's 
andY's." (August 1988) 77 

KEYBOARD Plaster, Gip Wayne. "Play your 
piano.' ' (December 1988) 93- Music demo. 

KEYPOWER Sweet, Michael. "Get more power 
from your CoCo keyboard." (October 1988) 72 
- Add functions to various keys. 

KILLER Dater, Andrew. "The Hit list." (August 
1988) 87- Keep track of the body count in role­
playing games. 

LANDERGG; LANDER Donze, Jeff. "Lunar 
lander." (May 1989) 28 

LOAOER Goff, Allen. "Showing off random 
graphics." (November 1988) 75- Correction, 
January 1989, p.41 . 

LOCKOUT Knapik, Steve. " Hacker, beware." 
(December 1988) 91- Disk file protection . 

MAC VIEW Elmer, AI. "Get the picture?" (July 



1988) 93- Program enabling you to view 
MacPaint picture files on CoCo. 

MAN DO Musumeci , John. "Now or never." 
(January 1989) 58- Music and graphics demo. 

MAPPER Blyn , Steve. "Education notes: You can't 
get there from here." (November 1988) 40-
Reading exercise. 

MATCH Scerbo, Fred B. "Wishing well: Opposite 
attraction." (September 1988) 92-
Concentration-like game. 

MATH DRILL Queen, William A. , Ill. "Math drill." 
(May 1989) 76 

MATHSHOT Blyn, Steve. "Education notes: 
Shooting math." (June 1989) 76 

MEMORY Kenny, Keiran. "What's missing?" 
(August 1988) 79 

ML-DATA Miller, Stephen. "ML-Data." (August 
1988) 100- Routine to convert machine 
language program into BASIC. 

MLNOTES Nee, William P. "Machine language 
made BASIC part 9: Let there be music." (March 
1989) 30 

MMDIR Miller, Merle. "Disks name miscl." (June 
1989) 92 

MON03 Phillips, Charles F. "CoCo 3 green screen 
blues." (July 1988) 83- CoCo 3 output to 
monochrome monitor. 

MORSE Barden, William, Jr. "Barden's buffer: 
Hamming it up." (January 1989) 145- Ham 
radio discussion. 

MVShell; SigTestOne; SigTestTwo; SkipMuf 
Puckett, Dale L. "KISSable OS-9: Sending the 
right signals." (July 1988) 174 

NEWSCOST Blyn, Steve. "Education notes: 
Carrier's collection chart." (August 1988) 80-
Interpreting a newspaper delivery chart. 

NEWSREEL Kenny, Keiran. "News flash! News 
flash! " (December 1988) 92- Home news 
screen. Correction, Feb. 89, p.76. 

NOSCROLL Pucella , Ric. "Free zone." (November 
1988) 74- Protect area of screen from scrolling. 

NOTECARD Seats, Darrin. "Note card." (May 
1989) 78 

NUCOLORS; DEMO Cutchin, Rusty. "Breaking 
the four-color barrier." (October 1988) 51- Add 
many more than 4 colors in HSCREEN 4. 

OFFICE Clapper, David L. "Invoice innovation." 
(April1989) 44- Create professional-looking 
invoices and labels. 

ONE; TWO; THREE; FOUR McKernan, Chris. 
"Escape from Tut's tomb." (July 1988) 58-
Arcade game written in machine language. 

OPOSITE1 Scerbo, Fred B. "Wishing Well: 
Matching opposites." (August 1988) 92- Basic 
vocabulary for elementary students. 

OPOSITE2 Scerbo, Fred B. "Wishing well: Two for 
the price of one." (October 1988) 90-
Continuation of last months 'opposites' game. 

PAGER Nee, William P. "Machine language made 
BASIC part 4: Getting graphic." (October 1988) 
48 

PAYASO Rodriguez, Ana M. "CoCo clowns 
around." (September 1988) 74- Clown 
graphics. 

PENTPUZL Barden , William, Jr. "Barden's buffer: 
The puzzling pentomino." (December 1988) 164 

PETSTORY Blyn, Steve. "Education notes: Animal 
stories." (March 1989) 28- Language arts 
program for elementary school children . 

PlCTUf1ES Scerbo, Fred B. "Wishing well: 
Growing up with CoCo." (November 1988) 146 
- Building on skills developed in earlier games. 

PIECHART Wolf, Eric. "Chart plotting made easy." 
(January 1989) 44- Draw multi-color pie charts 
from self-entered data . 

POINTBAS; POINTBIN Nee, William P. "Machine 
language made BASIC part 5: Get the point." 
(November 1988) 80 

PONGBIN; PONG BAS Barden, William, Jr. 
"Barden's buffer: Assembly language for the 
complete novice part 2." (October 1988) 132 

PORTRAIT Tatarka, James A. "A tribute to the 
CoCo2." (June 1989) 22 

PRESDENT Miller, Ralph D. "Washington, Adams, 
Jefferson .... " (November 1988) 102-
Presidential drill. 

PRNTLINE; LINETABL; ANALYZE Barden, 
William, Jr. "Barden's buffer: Can you survive 
this column." (August 1988) 170- Assembly 

language interrupts and BASIC internals. 
Correction, October 1988, p.84. 

PROG1; PROG2; PROG3; PROG4 Dowd, Kevin. 
"The little graphics library." (August 1988) 102 

PROS1; PROS2; SCRN1; SCRN2; MAKEPROS 
Chapel, Lee J. "For the love of gold." (December 
1988) 58- Adventure game.- Correction, April 
1989, p.48. 

PSYCHIC Halbrook, Travis. "May the force be with 
you?" (July 1988) 85 

PSYCHO Abraham, Alex. "Psychedelia." (January 
1989) 61 

PULSBEAT Maxwell, Wilmer B. "Looking for a 
heartbeat." (Julv 1988) 84- Estimate pulse rate. 

PUZZLE1; PUZZLE2, etc. Barden, William, Jr. 
"Barden 's buffer: Perplexing puzzles." (June 
1989) 140- 'Perplexing puzzles to ponder.' 

Pr Ries, Richard. "PR.B09." (June 1989) 136-
Print utility for OS-9. 

QLATOR Scerbo, Fred B. "Wishing well: From 
keyboard to keypad." (March 1989) 84-
Simulate a numeric keypad. 

RAMDISK; COPY Jimenez, Daniel. "Program a 
RAM disk." (January 1989) 110- Correction, 
April 1989, p.48. 

REACTION Kenny, Keiran . "Left beats right.'' 
(June 1989) 89 

REFERNCE Blyn, Steve. "Education notes: 
Locating the topic." (September 1988) 136-
Cross refernce drill. 

REMOTE3; BASLOAD; REMDEMO Alger, Paul. "A 
REMOTE update." (November 1988) 110-
Update to BBS system. 

RGBDEMO Jenkins, Dave. "An RGB 
demonstration." (January 1989) 65 

RING BELL Berni co, Bill. "We have a winner!" 
(January 1989) 87- Results from July's 
programming contest . 

ROMANMRL Weaver, Dan ; and Weaver, John. 
"When in Rome." (September 1988) 71 -Learn 
Roman numerals. 

ROOMMATE Turner, David. "Bills, bills, bills!" 
(October 1988) 14- Program to help 
roommates organize expenses. 

ROTATE3D; DRIVER; ALTOROTAT Nee, William 
P. "Machine language made BASIC part 11: 3-D 
without glasses." (May 1989) 82 

SCRLDEMO; FASTSCRL Mitchel, Barry J. "All the 
right moves." (December 1988) 116-
Correction , April1989, p.48. - Faster graphics. 

SCRNLIST Bernico, Bill. "ML addresses.'' (July 
1988) 82 

SCRNSAVE Jones, Paul E. "Save that screen.'' 
(December 1988) 108- Clears monitor screen 
to black if no key pressed . 

SEATCHRT Turowski, Donald A. "A seat for 
everyone and everyone in his seat." (September 
1988) 45- Seating chart for classroom. 

SEA WAR Hameluck, Jeff. "Sea War." (August 
1988) 20 

SELECTON; BUBBLE; SHELL; QUIKSORT 
Barden , William, Jr. "Barden's buffer: Sorting it 
all out." (November 1988) 160- Describes how 
to make computer sort items. 

SEPARATE; RITEREAD; TIMER; CREATE; 
ADDRECRD Perlman, Richard. "Designing your 
own money management system." (March 1989) 
88 

SHIFTS Nee, William P. "Machine language made 
BASIC part 8: And more math." (February 1989) 
96 

SIMON Massie, Warren. "CoCo says ... " (February 
1989) 89 

SIMPLDRA Day, Darren. "Simple draw." (June 
1989) 93 

SINGCARD Kastack, Rebecca. "The singing 
card.'' (December 1988) 112- Send a musical 
holiday greeting. 

SLOTCORE Bernico, Bill. "BASICally speaking." 
(March 1989) 130- Game hint; BASIC tutorial, 
etc. 

SLOTS Carlin, Kenneth. "Taking on the one­
armed bandit." (October 1988) 88 

SNDCTRL Hegberg, Joel. "Sound con tro l. " (June 
1989) 92 

SOL TAIR3 Quellhorst, George. "Solitaire, the next 
generation." (December 1988) 36- 'Adding 
color to solitaire on the CoCo3.' 

SORTBAS; SORTBIN Nee, William P. "Machine 

language made BASIC part 1: General Math ." 
(July 1988) 100 

SOUNDOFF Hufford, Wayne. "The timer.'' (May 
1989) 75- Timekeeper for games. 

SPELLER;ROMRAM;SETHELP;TAKETEST 
Johnson, Samuel D. "EduSpell." (December 1988) 
42- First in a series developing a talking, 
spelling tutor. 

SPOOK Moos, Patricia. "Fright night." (October 
1988) 86- Pumpkin graphic. 

SPOOLBAS Genois, Marc. "CoCo3 printer 
spooler." (May 1989) 86 

STARVIEW Hill, Kenneth R. "An uncommon view." 
(April1989) 81- Graphics demo 

STATES Cooper, Rick. "States and capitals." 
(September 1988) 60 

STOCKS3; STOCKS2 Webb, Mark. "Playing the 
stock market." (November 1988) 45 

STORM Bryson, B. J. "The storm." (June 1989) 59 
SUBDEMO; REALMENU; MARBLE1; MARBLE2 

Perlman, Richard. "The do-it-yourself database: 
Subroutines and program code. " (February 
1989) 36- First in a series of tutorials 

SUPRSTMP; STMPDEMO Spiller, Jeremy. "Super 
stamper: The elastic rubber graphics stamp." 
(October 1988) 28- Two new graphics 
commands for PMODE image manipulation . 

SetDate Ries, Richard. "What day is it?" (February 
1989) 142- Utility to change format of date. 

TACHISTO Blyn, Steve. "Education notes: The 
blink of an eye." (February 1989) 105- Increase 
students' memorization abilities. 

TAFFYBAL Babich, Tio. "Like pulling taffy." 
(January 1989) 60- Graphics demo. 

TAPCNV; BASFIX Hutchison, Don. "Working 
together: Delphi and tape 1/0." (August 1988) 
156- Two utilities to help download programs 
using Modem Pak. 

TELE-DIR Rochford, Tom. "Who you gonna call?" 
(January 1989) 64 

TIMECARD Scerbo, Fred B. "Wishing Well: How 
much time?'' (April1989) 89- Calculate 
differences in time. 

TOADER Dunn, Christopher. "It's a toad's life." 
(February 1989) 43 

TRAKSAT; ECHO.SOURCE; MAKE.ECHO 
Puckett, Dale L. "KISSable OS-9: Moving to OS-
9." (March 1989) 136 

TREEPUZZ Moore, Mike. "The Christmas tree 
puzzle.'' (December 1988) 20- 'Can you plant 
the royal Christmas trees as the king desires? ' 

TURKISH Cooper, Rick. "Setting for one." 
(December 1988) 90 

USEDCARS Johnson, Richard. "Stalking the used 
car." (September 1988) 16- Used car shopping 
guide. 

VIDTIME Hair, Fred, Jr. "On VCR time." 
(September 1988) 122- Calculating time 
intervals for VCR tape. 

WEEKDAYS Scerbo, Fred B. "Wishing well: Just 
say goodnight Gracie." (June 1989) 87 

WHENRAIN Cooper, Rick. "Today's forecast." 
(April1989) 82- Graphics demo 

WILDBIN Estrada, Richard. "Selective directory 
listings using wildcards." (June 1 989) 122 

WILFLOAT Abell, James. "Does Archimedes' 
discovery hold water?" (March 1989) 82 

WORDCNT Kastack, Rebecca. " Counting the 
words." (January 1989) 62 

WORDMAKE Bleckley, Logan, Ill. "Wordmake." 
(June 1989) 91 

WORLD Bernico, Bill. "Buy a CoCo and see the 
world.'' (September 1988) 70- Map of the 
world. 

WORMDRVR; WORMSMPL Barden, William , Jr. 
"Barden 's Buffer: Food for worms." (February 
1989) 144 

WRITE36 Bates, Larry E. "Write Ill plus." (July 
1988) 96- Add embedded printer commands to . 
Write Ill (April87, p.156). 

XMRECV.ASM; XMSEND.ASM; XMRECV.SYS; 
XMRECPK.BAS, etc. Grubb, Robert John. 
"CoBBS Xmodem routines." (November 1988) 88 

Xcodes.CC3 Puckett, Dale L. "KISSable OS-9: 
Better tools are here!" (December 1988) 178 

YULELOG Davies, Peter E. "Holidays at the 
hearth.'' (December 1988) 89 

ZHAGWHAR Schuler, Keith . "Castle Zhagwhar." 
(June 1989) 41 r,::.. 
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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. 

FLORIDA (cont'd) 
ALABAMA Tallahassee Anderson News Co. MASSACHUSETIS 
Birmingham Jefferson News Co. DuBey's News Center Boston Eastern Newsstand 
Brewton McDowell Electronics Titusville Computrac Cambridge Out Of Town News 
Florence Anderson News Co. GEORGIA Ipswich Ipswich News 
Greenville M & B Electronics 

Atlanta Borde(s Littleton Computer Plus 
Madison Madison Bocks 

Bremen Bremen Electronics/Radio Shack 
Lynn North Shore News Co. 

MontgomeiY Trade 'N' Bocks Swansea Newsbreak. Inc. 
Tuscaloosa Injun John's. Inc. Forest Park Ellers News Center 

Jesup Radio Shack MICHIGAN 
ALASKA Thomasville Smokehouse Newsstand Allen Park Bock Nook. Inc. 

Fairbanks Arrow Appliance/Radio Shack Toccoa Martin Music Radio Shack Birmingham Borde(s Bock Shop 

ARIZONA IDAHO Durand Robbins Electronics 
E. Detroit Merit Bock Center Cottonwood A & W Graphics Co. Boise Bock Shelf. Inc. Hillsdale Electronics Express/Radio Shack 

Lake Havasu Moscow Johnson News Agency Holland Fris News Company City Book Nook ILLINOIS Kalamazoo The Book Raft 
Phoenix TRI· TEK Computers Belleville Software or Systems Lowell Lowell Electronics 
Tempe Arizona Small Computer Centralia Bocks & Co .. Inc. Muskegon The Eight Bit Corner 

Books. Etc. Champaign Bookmark Niles Michiana News Service 
Computer LlbraiY 

Tucson Anderson News Co. Chicago B. Dalton Booksellers Perry Perry Computers 
Decatur Book Emporium Riverview Riverview Bock Store 

ARKANSAS K-Mart Plaza Roseville New Horizons Bock Shop 
Fayetteville Vaughn Electronics/Radio Shack Northgate Mall MINNESOTA 
Ft. Smith Hot Off the Press Newsstand East Moline Bock Emporium Burnsville Shlnde(s Burnsville 
Little Rock Anderson News Co. Evanston Norris Center Bookstore C!Ystal Shinde(s Crystal GalleiY 

CALIFORNIA Kewanee Book Emporium Edina Shinde(s Leisure Lane 
Berkeley Lyon Enterprises Lisle Bock Nook Minneapolis Shinde(s (2 Locations) 

Lombard Empire Periodicals Citrus Heights Software Plus Newton Bill's N Radio Shack 
Minnetonka Shlnde(s Ridge Square 

Hollywood Levity Distributors Paris Book Emporium 
Roseville Shinde(s Roseville 

Stef-Jen. Inc. St. Paul Shinde(s Annex 
La Jolla Butler & Mayes Booksellers . 

Peoria Book Emporium Shinde(s Maplewood 
Los Angeles Circus of Bocks (2 Locations) 

Sheridan Village Shinde(s St. Pauls 
MO!Ysville Bockland 

Westlake Shopping Center Willmar The Photo Shop 
Napa Bookends Bookstore ' Illinois News Service 

Springfield Bock Emporium MISSOURI 
Oakland DeLaue(s News Agency Songamon Center North Farmington Ray's N & Radio Shack 
Rancho Town & Country Shopping Ctr. Flat River Ray's N & Radio Shack 

Murieta Software Plus 
Sacramento Deibert's Readerama Sunnyland Bock Emporium Florissant Bock Brokers Unlimited 

Tower Magazine West Frankfort Paper Place Jefferson City Cowley Distributing 
Wheeling North Shore Distributors Kirksville T&R Electronics 

San Francisco Bocksmith ~t. Louis Bock Emporium 
Bockworks INDIANA 
Castro Kiosk Angola D & D Electronics MONTANA 

Santa Monica Midnight Special Bookstore Radio Shack Butte Plaza Bocks 
Son Jose Computer Literacy Bookshops Berne White Cottage Electronics NEBRASKA 
Santa Rosa Sowye(s News. Inc. Bloomington Bock Corner Lincoln Nebraska Bookstore 
Stockton Harding Way News Crawtordsville Koch's Bocks Omaha Nelson News 

Paperbacks Unlimited Dyer Miles Books 
Sunnyvale Computer Literacy Franklin GalleiY Bock Shop NEVADA 
Torrance El Camino College Bookstore Ft. Wayne Michiana News Service Carson City Bookcellar 

COLORADO Garrett Finn News Agency, Inc. Las Vegas Hurley Electronics 

Aurora Aurora Newsstand Indianapolis Bockland. Inc. Steve's Bocks & Magazines 

Colorado Borders Bockshop NEW HAMPSHIRE 
Springs Hathaway's Indiana News 

Manchester Bockwrights Southside News 
Denver NewsGalieiY Lebanon GalleiY Book Shop West Lebanon Verham News Corp. 
Glenwood 

Springs The Book Train 
Martinsville Radio Shack NEW JERSEY 

Grand Richmond Voyles News Agency. Inc. Atlantic City Atlantic City News Agency 

Junction Readmore Bock & Magazine IOWA Cedar Knolls Village Computer & Software 
Davenport Interstate Bock Store Longmont City Newsstand Des Moines ThackeiY's Books. Inc. NEW MEXICO 

DELAWARE Fairfield Kremers Bocks & Gifts Albuquerque Page One Newsstand 

Newark Newark Newsstand Santa Fe Downtown Subscription 

Wilmington Normar.lnc.-The Smoke Shop 
KANSAS 

NEW YORK Hutchinson Crossroads. Inc. 
DISTRICT OF COLUMBIA Topeka Palmer News. Inc. Amherst Village Green-Buffalo Bocks 

Washington. Town Crier of Topeka. Inc. Brockport Lift Bridge Book Shop. Inc. 

DC Chronlchles Wellington Dandy's/Radlo Shack Dealer Brooklyn Cromland. Inc. 

NewsRoom Wichita Lloyd's Radio Elmira Heights Southern Tier News Co .. Inc. 

World News, Inc. Fredonia On Line: Computer Access Center 
KENTUCKY Hudson Falls G.A West & Co. 

FLORIDA Hazard Daniel Boone Gulf Mart Huntington Osca(s Bockshop 
Boca Raton Great American Bock Co. Henderson Matt's News & Gifts Johnson City Unicorn Electronics 
Clearwater The Avid Reader Hopkinsville Hobby Shop New York Barnes & Noble-Sales Annex 
Dania Dania News & Bocks Louisville Hawley-Cooke Booksellers (2 Locations) Coliseum Books 
Davie Software Plus More Middletown Software City Eastern Newsstand 
Ft. Lauderdale Bob's News & Bock-Store Newport Simon's Castle News Grand Central Station. Track 37 

Clarks Out of Town News LOUISIANA 200 Park Ave., (Pan Am #1) 
Gainesville Paper Chase Baton Rouge City News Stand 55 Water Street 
Jackson ville Bock Co. Lockport N Doctor/RadloShack World Trade Center #2 
Merritt Island The Open Door New Orleans Sidney's News Stand Uptown First Stop News 
North Miami Monroe The Book Rack Idle Hours Bookstore 

Beach A/mar Bookstore MAINE International Smoke Shop 
Panama City Boyd-Ebert Corp. Bangor Magazines. Inc. Jonll Smoke 
Pensacola Anderson News Co. Penn Bock 
Pinellas Park Wolfs Newsstand Brockton Voyager Bookstore State News 
South Caribou Radio Shack Walden Bocks 

Pasadena Poling Place Bookstore Oxford Bocks·N-Thlngs World Wide Media Services 
Starke Record Junction, Inc. Sanford Radio Shack Rochester Microcom Software 

Radio Shack Dealer MARYLAND Village Green 
Sunrise Sunny's at Sunset College Park University Bookstore World Wide News 
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NORTH CAROLINA 
Cary News Center In Cary Village 
Chapel Hill University News & Sundry 
Charlotte Newsstand lnfl 
Hickory C2 Books & Comics 
Jacksonville 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 
Cincinnati 
Cleveland 
Columbiana 
Columbus 

Dayton 

Dublin 
Fairborn 

Findley 
Lakewood 
Lima 
Miamisburg 
Parma 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Oklahoma 

City 
Taklequah 
Tulsa 

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 & lV 
Clnsoft 
Erieview News 
Fidelity Sound & Electronics 
B5 Software 
Micro Center 
The Newsstand 
Books & Co. 
Wilke News 
Wright News & Books 
Book Bam 
News-Readers 
Sandbox Micro Systems 
Wilke's University Shoppe 
Open Book 
Lakewood International News 
Edu-Caterers 
Wilke News 
Bookmark Newscenter 
Book Nook, Inc. 
Fine Print Books 
Plaza Book & Smoke Shop 

Ment Micro Software 
Thomas Sales. Inc. dba Radio Shack 
Steve's Book Store 

Libra Books - Book Mark 
Fifth Avenue News 
Rich Cigar Store, Inc. 
Sixth & Washington News 
Capitol News Center 
Checkmate Book 

Owl Services 
Newborn Enterprises 
Bryn Mawr News 
Global Books 
Gene's Books 
Personal Software 
Smith's News & Card Center 
Software Comer 
Chester County Book Co. 
The Computer Center of York 
Tollgate Bookstore 

Bellevue News 

Charleston Hts. Software Haus. Inc. 
Clemson Clemson Newsstand 
Florence Ray's #1 
Greenville Palmetto News Co. 
Spartanburg Software City 

TENNESSEE 
Brentwood 
Chattanooga 

Knoxville 

Memphis 
Nashville 

Smyrna 

TEXAS 
Big Spring 
Desoto 
Elgin 
Ft. Worth 
Harllngton 

UTAH 
Provo 

Bookworld #5 
Anderson News Co. 
Guild Books & Periodicals 
Anderson News Co. 
Davis-Kidd Bookseller 
Computer Center 
Dcrvis-Kidd Booksellers 
Mosko's Place 
R.M. Mills Bookstore 
Delker Electronics 

Poncho's News 
Maxwell Books 
The Homing Pigecn 
Trinity News 
Book Mark 

Valley Book Center 

VIRGINIA BRITISH COLUMBIA (cont'd) 
Danville K & S Newsstand Dawson Creek Bell Radio & lV 
Hampton Benders Golden Taks Home Furnishings 
Lynchburg Self Serve Software Langley Langley Radio Shack 
Norfolk 1-0 Computers Nelson Olive(s Books 

Turn The Page New West-
Richmond Volume I Bookstore minster Cody Books LTD 

WASHINGTON Parksville Parksville lV 
Port Angeles Port Book & News Penticton D.J.'s 
Seattle Adams News Co .. Inc. Four Corner Grocery 

Bulldog News Sidney Sidney Electronics 
Tacoma B & I Magazines & Books Smithers Wall's Home Furniture 

Nybbles 'N Bytes Squamish Kotyk Electronics 

WEST VIRGINIA 
Vancouver Active Components 

Frlendlyware Computers 
Huntington Nick's News Granville Book Co. 
Madison Communications. LTD Siliconnections Books LTD 
Parkersburg Valley News Service 100Mile 
South House Tip Top Radio & lV 

Charleston Spring Hill News 
MANITOBA 

WISCONSIN Altona LA Wiebr Ltd. 
Appleton Badger Periodicals Lunder Goranson Elec. 
Cudahy Cudahy News & Hobby Morden Central Sound 
Kenosha R.K. News, Inc. The Pas Jodi's Sight & Sound 
Madison Pic A Book Selkirk G.L. Enns Elec. 

University Bookstore Steinback Frey Ent/Radio Shack 
Milwaukee Juneau Village Reader Virden Archer Enterprises 
Waukesha Holt Variety 

NEW BRUNSWICK 
ARGENTINA Moncton, Jeffries Enterprises 
Cordoba Information Telecommunlcationes Sussex DewittEiec. 

AUSTRALIA NEWFOUNDLAND 
Blaxland Blaxland Computers Botwood Seaport Elec. 
Kingsford Paris Radio Electronics Carbonear Slade Realties 

CANADA: Labrador City N.P. Investments (Mall Drugs) 
ALBERTA NOVA SCOTIA 
Banff Banff Radio Shack Halifax Atlantic News 
Bonnyville Paul Tercler 
Brooks Double "D" A.S.C. Radio Shack ONTARIO 
Calgary Billy's News Angus Micro Computer Services 
Claresholm Radio Shack Associated Stores Aurora Compu Vision 
Drayton Valley Langard Electronics Concord Ingram Software 
Edmonton CMDMicro Exceter J. Macleane & Sons 
Fairview D.N.R. Furniture & lV Hanover Modern Appliance Centre 
Fax Creek Fax City Color & Sound Huntsville Huntsville Elec. 

AS.C. Radio Shack Ken ora Donny "B" 
Ft. Saskatche- Kingston T.M. Computers 
wan Ft. Mall Radio Shack. ASC List owe I Modern Appliance Centre 
Grande South River MaxlV 

Cache The Stereo Hut DennlslV 
Grande Toronto Gordon and Gotch 

Centre The Book Nook QUEBEC 
Hinton Jim Cooper LaSalle Messageries de Presse Benjamin Enr. 
lnnisfall L&S Stereo Pont. Rouge Boutique Bruno Laroche 
Leduc Radio Shack Associated Stores 
Lethbridge Datatron SASKATCHEWAN 
Lloyd minster Lloyd Radio Shack Assinibola Telstar News 
Okotoks Okotoks Radio Shack Estevan Kotyk Electronics 
Peace River Radio Shack Associated Stores Moose Jaw D&S Computer Place 

Tavener Software Niplwan Cornerstone Sound 
St. Paul Walte(s Electronics Regina Regina CoCo Club 
Stettler Stettler Radio Shack Software Supermcrket 
Strathmore Wheatland Electronics Saskatoon Everybody's Software Library 
Taber Pynewood Sight & Sound Shellbrooke Gee. Laberge Radio Shack 
Westlock Westlock Stereo Tisdale Paul's Service 
Wetasklwin Radio Shack Unity Grant's House of Sound 

BRITISH COLUMBIA YUKON 
Burnaby Compulit Whitehorse H & 0 Holdings 
Burns Lake VT. Video Works 
Campbell JAPAN 

River TRS Electronics Tokyo America Ado. Inc. 
Chilliwack Charles Parker 
Coquitlam Cody Books LTD PUERTO RICO 
Coortenay Rick's Music & Stereo 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 ... 18 
Arizona Small Computer 

Company .................... 53 
Bill Berni co Software ........... 95 
Burke & Burke ................. 37 
CRC/Disto ..................... 93 
Cer-Comp Ltd ................. 123 
Colorware ..................... 19 

' CompuServe .................. .43 
Computer Island ............... 59 
Computer Plus .................. 3 
D.P. Johnson ................. 139 
Danosoft ...................... 77 
Dayton Associates of 

W. R. Hall, Inc ............. 119 
Delphi ......................... 32 
Dorsett Educational Systems ... 105 
Dr. Preble's Programs ......... 127 
E.Z. Friendly ................... 53 
Frank Hogg Laboratories ....... 49 
Game Point Software ...... 41,109 
Gimmesoft .................... 23 
Granite Computer Systems .... 145 
HawkSoft, Inc .................. 39 
Howard Medical .......... 162, IBC 
ICR Futuresoft ............ Outsert 
JR & JR Softstuff ............. 107 
JWT Enterprises .............. 1 08 
Ken-T on Electronics .......... 117 
Magus Systems Engineering .... 44 
Metric Industries ............... 90 
MichTron ............... , ..... BC 
Microcom Software .... 7, 9, 11, 13, 

15, 17 
Microtech Consultants 

Inc . . . .................... 137 
Oblique Triad ................. 117 
Orion Technolog ies ........... 107 
Owl-Ware ............... 69, 70, 71 
Perry Computers .............. 125 , 
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Questron ...................... 32 
Rainbow Binder ............... 146 
Rainbow Bookshelf ............ 24 
Rainbow on Tape & Disk ...... IFC 
Renco Office Supplies .......... 57 
Rulaford Research ............. 91 
SD Enterprises ............. 25, 95 
Second City Software ......... 161 
Simply Better Software ......... 59 

llil Call: 
Belinda Kirby 
Advertising Representative 
(502) 228-4497 

D 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 

SPORTSware .................. 97 
Sugar Software ................ 79 
Sundog Systems .............. .47 
T & D Software .... 31, 67,110,111 
Tandy/Radio Shack ............ 35 
Tepco ......................... 61 
True Data Products ............ 45 
Wasatchware ................. 1 05 
Zebra Systems ................. 99 



"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 look~. Why should your music sound like a machine? UlitMusE 
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. UlitMusE Ill 
uses the advanced features of OS-9 Level II and does not interfere with 
its windowing and multi-tasking in any way. 

NEWS FLASH. .. 
UltiMusE Ill was a complete SELL-OUT 

at the 1989 Chicago RAINBOWfest. 

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 

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 
rnonthly 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 ST ARPIC, 
but supports the Gemini-1 0, 1 OX 
& SG-1 0 Printers. 64k DISK 

STAR*MAX: $24.95 
Finally, an easy to use, full fea-

UitiMUSE Ill $54.95 turedColorPrintUtilityfortheStar 

~~~~~~~~~~~~~~~~~~~~~~~~::I NX-1000 Rainbow Printer. Print 
r CoCoMax3 or ColorMax pictures 

Start OS-9 (Book & Disk) 
Basic Screen Editor 
Check-OOMV 

$32.95 
$19.95 
$25.95 
$34.95 
$16.95 
$16.95 
$16.95 

$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. 12~k Disk 

A-DOS3 
Ram Disk Ughtning 
BackUp Ughtning 
Printer Ughtning 

Schematic Drafting OS-9 Solution 
Processor BlackJack Royale 
Tape to Disk Utility Fast Dupe II 
Printer Font Generator TelePatch 
ColorMax3 Font Editor Pyramix 

CGP*MAX: $19.95 
Same basic program as StwMax, 
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
ent pictures, 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 
NewsArt A 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. BOX72956 
ROSELLE,IL 

60172 

ORDER 
312-653-5610 

BBS 
312-307-1519 



Hard Drive - Complete! 
20,000,000 Bytes or the equivalent 
to 125 R.S. 501 'son 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 Con­
troller 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. 
(9 ship) 

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. 

~== 
Howard Medical Computers 

1690 N. Efston 
Chicago, lllinpis 60622 

Order Status and Inquiries 
312-278-1440 

Show Room Hours 
8:00- 5:00 M-F 
10:00 - 3:00 Sat. 



DISTODC-7 
• Mini Disk Controller for CoCo 1, 2, 3 
• Includes RS 1.1. Modifyed to access DS 

Drives $75 

RS 1.1 DOS 
• ROM Chip for Disk Controller 
• Works for CoCo 2 or 3 

MICRO WORKS DIGITIZER 
• DS-69B Color 1.5 Second/Picture $150 
• DS-69 B&W 2 Second/Picture $1 00 

YCABLE 
WORDPAK-RS 

MEMORY 

Howard Medical Computers 
1690 N. Elston 

Chicago, Illinois 60622 

Order Status and Inquiries 
312-278-144D 

Master Card • Visa • 
American Express 

C.O.D. • School P.O.'s 
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