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The CTS pin is the main select for the 
external ROM area. The output YO is 
connected to the Chip Enable and 
Output Enable .of U4. Only one 
EPROM is shown. The other seven 
EPROMs are all wired in parallel ex­
cept for these two pins. Y 1 to Y7 of U3 
connect to pins 20 and 22 of chips US 
to U 11 , respectively. Wow! What a 
mouthful! Depending on what the 
binary number is at the A, B and C 
inputs ofU3, one of the eight EPROMs 
will be selected when the CTS pin goes 
low. 

Now let's look at the next two bits, 
Q2 and Q3 of U2. They connect to Al4 
and A IS of all the EPROMs. If you put 
on your binary thinking hat, you'll 
realize AO to Al3 comprise 14 address 
lines. Two to the power of 14 gives us 
the amount of data 14 address lines can 
access - 16K. These two bits that are 
connected to the EPROMs select four 
banks of 16K. A 27Sl2 has 64K of 
memory. These two bits connected to 
Al4 and AlS will divide the 64K 
EPROM into four banks of 16K. OK, 
here comes the tricky part. A 13 of the 
EPROMs can be connected to one of 
two sources via SW 1. The way it is 
connected in Figure 1 is the way it is 
required to switch 16K banks. Each of 
the eight EPROMs has four 16K banks; 
that gives you 32 16K banks of memory. 

There is another way to wire things 
up. When the switch is turned the other 
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Figure I 

way, it no longer gives you 16K banks. 
With one less address line to work with, 
the CPU will see two 8K banks mirrored 
with the same data. By putting this 
address line to another bit (QI of U2), 
we now have three bits of bank switch­
ing. In binary, three bits give you eight 
banks to choose from. You now have 
eight EPROMs with eight banks each, 
which gives you 64 banks of 8K of 
memory. That's a total of Sl2K of 
memory. 

Well, that about does it for the theory 
part. The construction of the ROM 
disk, like I said before, is a big task. You 
will need eight 28-pin sockets for the 
EPROMs and three 16-pin sockets for 
the other support chips. The best way 
to go with this one is to get the proto­
board from CRC Inc. That is the one 
I used, and it has plenty of room for all 
the chips. Also needed for this project 
are eleven . I uf capacitors, one for each 
chip; connect them between +SV and 
ground as close to each chip as possible. 
Not shown on the diagram are the +SV 
and ground pins for these chips. It is 
simple. For the three TTL chips, the 
+SV pin is 16 and the ground pin is 8. 
For the EPROMs, the +SV pin is 28 and 
the ground pin is 14. That is all you need 
to know to construct this board. 

Now that I've shown you the hard­
ware part of this project, it's time for the 
software. You all know how much I hate 
that. But, without software, hardware 

would not be much good. Though I will 
not be writing any software, you will 
need to know something about the 
hardware to write it yourself. The 
control byte, as I call it, for which bank 
is active in this circuit is at $FF40. 

There are two different ways the 
control byte works, depending on which 
way the switch S W 1 is set. The two 
options are this - 32 16K banks and 64 
8K banks. For the option of 64 8K 
banks, DO, D 1 and D2 of the control 
byte select eight banks per EPROM. 
D3, D4 and DS select one of eight 
EPROMs. So, U4 has bank numbers 0 
to 7, US has 8 to IS, U6 has 16 to 23, 
and so on. Each bank will appear from 
$COOO to $DFFF. The 16K banks are a 
little different. DO is not used; D 1 and 
D2 select four 16K banks; and D3, D4 
and DS again select one of eight 
EPROMs . This time U4 has bank 
numbers 0 to 3, US has 4 to 7, U6 has 
8 to II, and so on. 

The choice to use 8K or 16K banks 
is yours, of course, but think of this: If 
you use 16K banks, you lose 2S6 bytes 
per bank in CoCos 1 and 2 and Sl2 bytes 
per bank in CoCo 3 because of the 
addressing of the CoCo. Those bytes are 
reserved for I/ 0. 

I hope that I have given you enough 
information to think about and act on. 
It is a big project, but for the right 
people, it can be quite rewarding. 



Delphi Bureau 

B riefly, last month, we covered use 
of the Mail and Forum areas in 
the CoCo SIG for the benefit of 

newcomers . We find that, with the 
continual influx of new users, we must 
periodically revisit topics of greater 
interest. 

Most people join Delphi mainly for 
the purpose of downloading the many 
fine programs found in the CoCo SIG. 
It is only after they have used the system 
that they begin to realize its benefits 
extend far beyond the databases. They 
also learn that downloading for the first 
time can be very frustrating . Many also 
find that the communications software 
they have purchased won't allow them 
to download from online services such 
as Delphi. 

The thrust of this month's column is 
to help those who have limited expe­
rience in downloading from informa­
tion services. First, we will discuss the 
software aspects and system require­
ments. We will then discuss how the 
database area is organized on Delphi. 
Next month we will continue our dis­
cussion with the procedures involved in 
dowp.loading files from the CoCo SIG. 

What Software Should I Use? 
Before you can begin telecomputing 

in the first place, you must have a 
computer, a modem and the software 
that allows your computer to act as a 
terminal. This "terminal software" 
comes in many shapes and sizes with 
various flavors to suit just about any 
taste. 

While Color Compac and the built­
in software in the Deluxe RS-232 Pak 
(both from Radio Shack) allow you to 
communicate with online services, 
neither program is designed to allow 
you to download programs from such 
services. 

For the purposes of downloading, 
you will want to purchase a terminal 
program that supports the Xmodem or 
Kermit protocols. These protocols use 
error-checking techniques to ensure 
error-free downloads. This, of course, 
will save you time and money. 

Cray Augsburg is RAINBOW's technical 
editor and has an associate's degree in 
electrical engineering. He and his wife, 
Ruth Ann, have two children and live 
in Louisville, Kentucky. His username 
on Delphi is CRA Y. 

Database 
Downloading 

By Cray Augsburg 
Rainbow Technical Editor 

A host of commercial terminal pro­
grams that support Xmodem are avail­
able. Autoterm from PXE Computing, 
Color Connection from Computerware 
and the Datapack series from Cer­
Comp come to mind . Another feature­
packed terminal program, intended for 
the CoCo 3, is Color Talk 3 from 
Computize. All of these companies are 
RAINBOW advertisers . The programs 
each offer various features that can be 
very useful to the telecommunicator. 

Many people choose to avoid the 
commercial route until they have gained 
experience in the telecommunications 
field. In this way, they can be sure of 
which features they need before invest­
ing a great deal of money in such 
software. For these people, the "share-

Database Report 
By Don Hutchison 
Rainbow CoCo SIG Database Manager 

I nterest in graphics remains exception­
ally high on the CoCo SIG. The graphics 

topics are already the largest in the data­
base, and user interest never seems to 
wane. For the second month in a row, the 
CoCo 3 Graphics topic of the database was 
the fastest growing area by far. 

OS-9 Online 
In the Utilities topic area, Ronald Cli· 

borne (COCORON) uploaded a multiple­
directory file utility that can handle direc­
tories of more than 250 files and allows 
several of the most often used commands. 
Greg Law(GREGL) uploaded IPa tch. ar, 
which contains two programs written by 
Bob Santy. I Patch can perform a complex 
patch to a module that includes additions, 
deletions and simple changes to byte 
sequences in a file. lt is similar to Mod ­
Patch, but can be used to make a file larger 
or smaller. Its companion program, Mai<­
Pa tch, can be used to compare the original 
file with a new file and create an IPa tch 
script. 

Colin McKay (COLINMCKAY) uploaded 
ModemTime, a program to read in the 
time from a Capetronic QTI200 modem 
and convert it to 24-hour time. George 
Janssen (GBJANSSEN) posted ScrCpy, a 
program that can be used to copy a Type 
2 (24-by-80) window to another window, 
file or the printer. Richard Esposito (DOC­
TORASCH) posted 5ave9. BAS, a disk BASIC 

program that will create the SAVE program 
Tandy/MicroWare did not include with 
Level I I. (The SAVE command was origi-

nally written by Kevin Darling and was 
uploaded with his consent.) 

Kevin Darling (KDARLING) uploaded an 
AR'ed file of a Shell+ module and docu­
mentation. Shell+will replace your current 
shell on L-II CoCo 3. It features bug fixes, 
a programmable prompt, shell scripts in 
your execution directory, allows command 
line inclusion of parameters for packed 
BASIC09 programs, and a few other neat 
things. Michael Washburn (COMPZAP) 
posted Scan, a utility for searching disk 
files for text, codes, etc. Input can be a 
mixture of Hex, decimal or text strings. 
Robert Scott (ROBERTSCOTT) uploaded 
c 1 ocl<on, an executable command for 
setting the system clock from the Disto 
RTime hardware clock adapter. George 
Janssen posted Version 2.02 of his popular 
Pak archiving utility. 

In the Patches topic area, Dave Phi­
lipsen (DPHILIPSEN) uploaded a file called 
Clocl<patch.ar, which contains a patch 
file to be used with the I Patch utility. It 
creates a new clock module that will keep 
system time under OS-9 Level II using the 
Speech Systems Real Time Clock car­
tridge. Kevin Darling uploaded a patch file 
from Kent Meyers to "fix the two known 
major bugs in GShell from the Multi- Vue 
package. 

In the Telecommunications topic area, 
Bill Brady (OS9UGED) posted the documen­
tation file for Bl gT and for Vers ion 5 of 
Wizacia. 

In the Graphics & Music topic area, 
Christopher Burke (COCOXT) uploaded an 

Apri l 1988 THE RAINBOW 157 



ware" market is the way to go. While 
there are many entries in this arena, 
three currently stand out in my mind: 
MikeyTerm by Mike Ward, Greg-E­
Term by Greg Miller and Rickeyterm 
by Rick Adams. These three programs 
are ava1lable from ihe authors simply by 
sending $10 and a blank disk to the 
appropriate address: 

Mike Ward 
1807 Cortez 
Coral Gables, FL 33134 

Greg Miller 
9575 Roston Road 
Grandledge, MI 48837 . ~ 

Rick Adams ~~flp 
Color Central Software Jf/IIM2 
712 Brett Avenue 
Rohnert Park, CA 94928 

Also, MikeyTerm supports tape­
based systems - simply include a tape 
with your $10 instead of a disk. 

OS-9 users will be interested in 

article that provides instructions for instal­
ling Multi- Vue on a hard disk and also 
included a brief review of Multi- Vue. 
George Janssen uploaded an icon editor 
for creating, modifying or viewing a 24-by-
24 pixel, four-color bit map icon of the 
type used by G5hell when running Multi­
Vue. 

CoCo SIG 
In the General topic of the database, 

Kevin Nickols (NICKOLS) posted the Tandy 
Newsletter for January. Marty Goodman 
(MARTYGOODMAN) posted a very interest­
ing article about the bar code system used 
by the U.S. Postal Service. With informa­
tion from this article, readers can decipher 
the codes and even generate their own 
codes using •a dot matrix printer. Rick 
Adams (RICKADAMS) posted a collection 
of humorous quips denoting what Rick 
terms "diminished mental capacity." For 
example, one such quip was, "His drive­
way doesn't run all the way to the street." 
All jokesters will have to have this file. 

In the CoCo 3 Graphics topic area, Steve 
Ricketts (STEVEPDX) uploaded a CM3 
viewer, some CoCo Max l!I pictures and 
several digitized images. Mike Andrews 
(MANDREWS) posted a printer dump for 
the DMP-105 that will print DS-69 digit­
ized images . Richard Trasborg (TRAS) 
uploaded 13 complete sets of adult pictures 
by Mike Trammell. Mike's drawings are 
always popular. Richard also sent us 
several digitized shots from the Star Wars 
movies, as well as some of his own adult 
drawings. James MacKenzie (ZIMBO) 
posted a Color Max 3 font display utility. 
Orman Beckles (ORMAN) uploaded a video 
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XCOM9, a public domain terminal 
program being distributed by the OS-9 
Users Group. Also, The Wiz is gaining 
a lot of attention in the Level II market. 
This program, from Frank Hogg Lab­
oratory, is very easy to use and takes 
advantage of the added puwer offered 
by Level II. 

The CoCo SIG Databases 
To enter the database area of the 

CoCo SIG, first get to the CoCo Sig> 
prompt. Then enter OAT. The next 
prompt to appear on your screen will be 
TOPIC> ?. You see, the overall database 
is divided into several smaller data­
bases. This organizational approach 
helps make finding a specific file that 
much easier. It can also help to reduce 
your online time. Just enter the first 
three characters of one of the following 
user-accessible topics: 

General Information 
CoCo 3 Graphics 
Source for 6809. Assemblers 

display utility. John Nichols (JKNICHOLS) 
uploaded a double screen viewer utility for 
CoCo Max III pictures. Gene Clifto (CEC) 
provided us with his MacPaint dump for 
the CGP-220. Cray Augsburg (CRAY) 
posted a digitized picture of user Shannon 
Yoffe (SHANNONY), thereby fulfilling a 
deep-seated fantasy. Glenn Accardo 
(6883SAM) uploaded some fine 16-level 
digitized Star Wars pictures. 

Gregory Clark (GNOME) uploaded his 
Dump/6 utility program, which will print 
an H5CREEN2 image to a DMP-110 printer. 
Then Jason Forbes (COC03KID) uploaded 
an Epson version of Clark's Dumpl6 
program and a program to display Hilbert 
curves. Colin McKay provided us with a 
second modified version of Dumpl6. 
Roger Bouchard (HARBIE) uploaded a text 
file that describes the file format used by 
CoCo Max III pictures. David Mills 
(DAVIDMILLS) provided a drawing of Miss 
CoCo done with Color Max 3. Bob Whar­
ton (BOBWHARTON) uploaded some CM3 
calendar head pictures. 

In the Utilities & Applications topic 
area, David Mills posted an outstanding 
BASIC program called Diplomat that gives 
information about other .countries, their 
monetary systems, their capitals, etc. Ken 
Wuelzer (WUELZERKEN) posted Version 
2.6 of his very popular shareware disk 
utility, KDSK. Hadley Hazen (HAZE) up­
loaded a disk label maker, and then up­
dated it a few days later with Version 2. 
Brian Wright (POLTERGEIST) uploaded an 
"AutoCopy" utility. 

In the Hardware Hacking topic area, 
Roger Bouchard uploaded text files de­
scribing gray scale composite video and 

Utilities & Applications 
Hardware Hacking 
Games 
Classic Graphics 
Music & Sound 
Info on Rainbow 
Archives 
HELP 
Product Reviews & Announcement 
Rainbow On Tape 
Data Communications 

You may also get a list while online 
by entering a question mark (?) at the 
TOPIC> prompt. 

When you have entered the topic of 
your choice, Delphi will whisk you into 
that particular database. You will see 
DBA5E5: xxx> on your screen (the xxx 
represents the first three characters of 
the particular topic area of the database 
you have chosen). At this point, you can 
enter DIR or simply press ENTER to get 
a directory of the chosen database. Each 
directory entry contains up to 32 char­
acters. Keep in mind you are not neces­
sarily looking at actual filenames. You 

another providing valuable information 
about dynamic RAMs. 

In the Games topic area, Mike Ward 
(MIKEWARD) uploaded "immortality" 
pokes for the popular game Thexder, as 
well as a text file describing how to transfer 
your Thexder ROM pack to disk. 

In the Classic Graphics topic area, 
George Hoffman (HOFFBERGER) uploaded 
a BASIC program that creates the album 
cover from Pink Floyd's The Wall. Jason 
Forbes uploaded his program to display 
Hilbert curves, and Brian Wright posted 
some digitized ladies. 

In the Music & Sound topic area, 
George Hoffman uploaded his rendition of 
"Pop Goes the World ." 

ln the Product Reviews & Announce­
ments topic area, Jim Goettig (JGMG) 
uploaded his impressions of Word Power 
3. Laurence Tepolt (TEPCO) provided 
product announcements of his assembly 
language programming books for the 
CoCo I and 2 and the CoCo 3. 

In the Data Communications topic area, 
Marty Goodman uploaded the revised 
RTTY programs as written by N6LQV. These 
programs enable the CoCo to send and 
receive Baudot codes, and are always very 
popular with amateur radio operators. 
Dave Stinson (uG) uploaded a set of 
message generator programs for use with 
the RTTY package. Joe Carney (JOECAR­

NEY) uploaded a text file describing his 
testing of uploading and downloading 
times using both the Ymodem and the 
Xmodem protocols with Delphi. Mike 
Andrews uploaded the specifications for 
the Ymodem protocol. 

See you online on Delphi! 



are really looking at the descriptive 
name of a group of files. Each directory 
entry indicates one group that may 
contain one or more files. 

When you have entered the topic of 
your choice, Delphi will whisk you into 
that particular database. You will see 
DBASES: xxx> on your screen (the xxx 
represents the first three characters of 
the particular topic area of the database 
you have chosen). At this point, you can 
enter D I R or simply press ENTER to get 
a directory of the chosen database. Each 
directory entry contains up to 32 char­
acters . Keep in mind you are not neces­
sarily looking at actual filenames. You 
are really looking at the descriptive 
name of a group of files. Each directory 
entry indicates one group that may 
contain one or more files. 

After you have found an entry that 
interests you, find your way back to the 
DBASES: xxx> prompt. If your cursor is 
not there, usually a simple CONTROL-Z 

will take you there. If, instead, you wind 
up at the ACTION> prompt, press 
CONTROL-Z a second time. 

Now that you are back at the prompt, 
you can get a description of the entry 
by entering READ yyyy, where yyyy is the 
name of the entry from the directory. 

You will be presented with a brief 
(usually) description of the chosen 
group of files. At the bottom will be the 
ACT I ON> prompt indicating you can 
download at this point. Just above that 
will be the actual filenames. While we 
don't have enough room this month to 
get into the actual downloading proce­
dures, I would like to leave you with 
some idea of what the extensions to 
those filenames mean. 

When Marty Goodman (MARTY­

GOODMAN) started working in the data­
bases a year or so ago, he proposed a 
standardization of filename extensions. 
The result has been a set of meaningful 
extensions that have changed only to 
allow room for new developments, 
Color Max 3 and CoCo Max III files 
being notable examples. The standard 
list of allowable extensions and a brief 
explanation of each is as follows: 

BAS - a BASIC program stored m 
ASCII format. 

BIN - binary data or machine lan­
guage files. 

CM3- a binary picture file for CoCo 
Max III. 

DOC - indicates file is an ASCII 
documentation file for a program. 

MGE - a binary Color Max 3 picture 
file. 

MUS - a binary Musica file that can 
be played with the Player utility to 
be found in the Music database. 
Music files that can be 
(C) LOADMed and EXECed will 
have the . BIN extension. 

ORC - an Orchestra-90 / CC file in 
ASCII format. 

PI X -indicates a picture file that has 
been converted to an ASCII BASIC 

program via the MAXCMPcom­
pressor program. It will create a 
PMODE4 picture when it is run. 

SRC- assembly language source file 
in ASCII format. 

TXT - general text file that doesn't 
fall under the BAS, DOC, PIX or 
SRC conventions above. 

TDI< - a BASIC file that has been 
stored in tokenized form, also 
referred to as compressed BASIC. 

In any event, the file is in binary 
format and can be downloaded 
only with an error-checking pro­
tocol such as Xmodem. 

The importance of the extensions 
given above will become apparent when 
we continue with our discussion of the 
databases next month. ~ 

KLC SOFTWARE 

Use your home computer and Soft­
Byte's amazing new "LoHo Program" to 
get more winning tickets. 

In just seconds this software analyzes 
past winners and produces a powerful 
probability study on easy-to-read charts. 
With a single press of a key, you'll see 
trends, patterns, odds/evens, sum totals, 
number frequencies, and much more. It 
also includes automatic number wheeling, 
instant updating, and a built-in tutorial. 

Ask your software dealer. 
APPLE, IBM, and Commodore .. . . . .... . . $24.95 
Atari , Radio Shack. . . .. $21.95 
Macintosh (requires MIS basic) . . ... .. . .. $29.95 
Back ·up Copies . . . .. . . .. .. $3.00 
Add $2.00 shipping and handling. Credit card 
orders approved by phone and shipped same day. 
Make checks payable to SOIT -BYTE and mail to: 

P.O. Box 556 Forest Park 
Dayton, Ohio 45405 

5J3· 
218·JJJO 
cc~ 

1121 Finfrock • Pasadena, TX 77506 
(713) 472-0078 

AVATEX 1200e Auto Answer/Dial 
100% Hayes compatible with 

FREE Compuserve Time- $95.00 

STAR NX-1000 Multi-Font Printer 
144 cps DrafV36 cps NLQ- 20 TYPE STYLES! 

$199.95 

DS/DD DISKETTES 
10 for $5.95 • 100 for $44.95 

Lifetime Guarantee! 

OUME DS/DD half-height Disk Drive 
ONLY $89.95 

Send your check or money order or call 
(713) 472-Q078 

C.O.D. accepted • Sorry, no credit cards 
Please add $4.00 for shipping/handling charges 

Texas residents: add 7% sales tax 
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RAINBOWTECH CoCo 3 OS-9 Level II 

What s new in the OS-9 sector 

New Tools, New Toys 

The telephone rang one evening 
just before Christmas. Tony Di­
Stefano was calling from Canada 

to tell me his new Super Controller II 
was ready for release. My copy had been 
mailed and Tony hoped I would get it 
before Christmas. 

We had talked about this direct mem­
ory access disk controller several times 
in the past year and I couldn't wait to 
get my hands on it. Tony has also 
designed many other hardware add-ons 
for the Color Computer during the past 
several years, and they all have per­
formed flawlessly. And most impor­
tantly, they 've been affordable. 

The pricing of the Super Controller 
ll is "very competitive," although Di­
Stefano wasn 't exactly sure what the 
final selling price would be. He said the 
suggested retail price will be $149.95, 
but he expected the selling price to be 
much lower. My sources tell me it 
should come in at a price just below the 
Sardis controller - the only no-halt 
controller for the Color Computer 
presently on the market. 

DiStefano's new controller mounts in 

Dale L. Puckett, who is author ofThe 
Official BAS1C09 Tour Guide and co­
author, with Peter Dibble, of The 
Complete Rainbow Guide to OS-9, is a 
free-lance writer and programmer. He 
serves as director-at-large of the OS-9 
Users Group and is a member of the 
Computer Press Association. Dale is a 
U.S. Coast Guard lieutenant and lives 
in Rockville, Maryland. 
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By Dale L. Puckett 
Rainbow Contributing Editor 

Slot 4 of your Multi-Pak Interface -
just like a Radio Shack controller. In 
fact , if you don't install Kevin Darling's 
special device driver, Tony's new con­
troller acts just like a Radio Shack 
controller. It is completely compatible 
with the Tandy controller and will run 
all RS-DOS software right out of the 
box . It has one ROM socket that can 
hold either a regular 24-pin chip like 
that found in the Radio Shack con­
trollers or a 28-pin jumper-selectable 
EPROM like the 2764 or 217128 . You 
can also plug your Disto parallel print­
er 1 real-time clock, hard disk adapter, 
or RAM disk expansion boards into it. 

Tony held the current drain of the 
controller well below the 300 milliamps 
recommended by Radio Shack. In fact, 
it still comes in below Tandy's recom­
mendation even after you add one of the 
Disto add-on cards. 

However, the beauty of this new 
CoCo hardware cartridge surfaces 
wh e n you install Darling's CC3 
0 i sl<. i rq device driver in your OS-9 
Level Il boot file and reboot. DiStefano 
worked closely with the author of Inside 
OS-9 Level II while he was developing 
the driver for this controller. It is 
completely interrupt-driven. 

Here's how it works. When the con­
troller issues a read or write command, 
the data is placed in a memory buffer 
on the controller card. Then, the con­
troller fires the i rq and the computer 
services it to get the data. While the 
transfer from the disk to the controller 
is taking place, the computer continues 
to process other data. Even when the 

drive needs to step back and forth on 
the floppy, the computer works away. 
With this controller, you'll no longer 
need to stop and wait for a disk oper­
ation to be completed before you can go 
about your business. 

The full type-ahead feature that 
veteran OS-9 users have loved since day 
one has finally arrived. No longer will 
you lose a keystroke or two when you 
type a command line while your disk 
drives are running. This is a fantastic 
feature. Once again, Tony DiStefano is 
to be congratulated. 

What's next from Disto? No one 
knows - not even Tony. However, he 
does have a lot of things on his CoCo 
wish list. At the top of that list is a color 
digitizer that takes the output from a 
video cassette recorder, processes it and 
then feeds it into your CoCo. Sounds 
interesting ... and useful. 

Gaines, Too! 
Several days after we talked with 

Tony, we received Sub Battle, a new 
CoCo 3 game from Epyx - the same 
submarine simulator that runs on the 
IBM PC, Apple II and Commodore 64 / 
128 computers. Designed by Digital 
Illusions and sold by Tandy, it makes 
OS-9 shine. 

Your goal is to command a World 
War II submarine, complete a mission 
and survive. As a beginner you can start 
with some target practice against an 
enemy convoy and then move on to a 
single mission game in a real combat 
setting. When you get brave, you can 
assume command of the sub and replay 



actual incidents that took place during 
World War II. Sixty different missions 
- 24 American and 36 German - are 
included in this Simulation. 

Sub Battle is an excellent graphics 
game. You navigate your sub by keeping 
an eye on view, heading and speed 
gauges. You also have map displays to 
keep you on track. If the lunch whistle 
blows, you can save your mission to a 
fi le on a floppy disk and reload it later. 
This game is a lot of fun to play. I 
particularly like the response you get if 
you try to raise the periscope while you 
are submerged: "But you'll drown, Sir!" 
Try it! It's not just a game; it's an 
adventure! 

Multi- Vue Fix 
Last month we urged you to be care­

ful when you name fi les on a disk that 
you plan to use with Multi- Vue. Quite 
often, GShell, the new graphics shell, 
will hang up if it encounters a file with 
a name that ends with a period fo llowed 
by exactly three characters- unless the 
three characters used are in a Multi-Vue 
AIF filename. 

Kevin · Darling jumped on the prob­
lem immediately and wrote a program 
to clear the data memory area used by 
GShell before starting Multi- Vue. That 
improved things a bit, but didn't really 
solve that problem. Darling continued 
to pursue the problem with Kent Mey­
ers, hacker extraordinaire, who offered 
the ModPa tch script shown in Figure I. 
If you're running Multi-Vue, it's abso­
lutely essential that you run this script. 
Store it in a file named F ixGS in your 
current data directory. Then type the 
following command line: 

059: ModPa tch < F i xGS < ENTER> 

Getting Organized 
I'm betting that once you start run-

* Kent D. Meyers' Modpatch script that corrects 
,., two known GShell bugs. 

*Old CRC= 9E2FB9, new CRC should be= 8E7E71. 
'~ 
* Fixes both the three-letter file extension hang bug, 
*and lets GShell handle directories with more than 255 files. 

1 gshell 
c ll7D 42 2C 
c 1838 32 16 
c 1839 64 lD 
c 18.3A ~c cc 
c lBEF 32 16 
c 18F}' 62 lD 
c 18Fl ~A 21 
c 36}'7 EC DC 
c 36}'8 62 3}' 
c 36~9 E3 C3 
c 36}'A A9 ~}' 
c 36}'B ~5 ~1 
c 36~C 8D DD 
c 36}'D 25 3}' 
c 36}'E 21 32 
c 36}'F 1}' 64 
c 361~ A3 16 
c 3611 A9 E2 
c 3612 ~5 29 
c 3613 SF DC 
c 3614 24 3}' 
c 3615 lA 83 
c 3616 34 }'}' 
c 3617 ~6 ~1 
c 3618 AE DD 
c 3619 A9. 3}' 
c 361A ~5 32 
c 361B BD 62 
c 361C 4F 16 
c 361D AC E2 
c 361E E4 D4 
v Figure 1: FixGS 

ning Multi- Vue, you are going to want 
to get organized. In the low reso lution 
mode, GShell displays only 12 docu­
ments or folders on your screen. The 
situation improves somewhat when you 
use the high resolution mode and can 

see 24 icons displayed eight columns 
wide by three rows deep . 

We've talked about OS-9's hierarchi­
cal directory system and discussed the 
advantages of keeping a small number 
of files in each directory. You can save 

LOWEST PRICES EVER FOR COCO 3 PRODUCTS! 
TURBO RAM BOARD 

512K BOARD OK BOARD 

$89.95 $29.95 
I 

Includes RAM Board Utilities 

Shipping & Handling: 

RAM BOARD UTI.IT/ES 

AI/Jforonly $19.95 
0 RAM Disk for RSDOS* 
0 Print Spooler* 
0 Sophisticated Memory Test Program 

PAL UPGRADE - ONLY $7.95 
for your gray or whi te MULTI-PACK (26-3024) 

Send Check or Money Order to: 

COCO 3 UTILITES 

$14.95 each 
0 Disk Duplicator* 
0 640x640 Joystick Driver* 
0 Coco Max 2 to Coco 3 Patch Routines* 

All 3 for only $39.95! 

PYRAMIX Arcade Game•-$19.95 

*Products developed by ColorVenture 

Within the U.S. & Canada: add $3.00 
OutSide the U.S. & Canada: add $5.00 
COD Orders: add $2.00 

IfF!& 
RAINBOW 

Performance Peripherals 
11432 Pena Way New! $99.95 

0 Fast 120 nsec RAM Chips 
0 Easy-to-Follow 

Instructions 
0 No Soldering 

(Calif. ResidentS: add 6% sales tax) 

(VISA or MC orders accepted) 
CERTIFICATION 

SEAL 

Mira Lama. CA 91752 
Or Call (714) 681-3007 

..-30 DAY MONEY-BACK GUARANTEE PlUS FULL 1 YEAR WARRANTY I 
Prices subject to change without notice. 

No-Halt DMC Floppy Disk 
Controller for your Coco1, 2, or 3 
(not currently certified) 
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Submitting 
Material 

To Rainbow 
Contributions to THE RAINBOW 

a re welcome from everyone. We 
like to run a va rie ty 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 cons id ­
era ti on anything that is well ­
written a nd has a prac ti ca l appli ­
catio n for th e Tandy Color Com­
p ute r. If it inte res ts you, it will 
probably interest lots of o thers 
However , we vas tly prefer a rti c les 
with a c co mpanying program s 
wh1 c h can be entered and run . Th e 
mo re unique the idea, the more the 
appea l We have a continuing need 
for s hort art ic les with short list ­
ings . These are especially ap pea l­
ing to our many beginners . 

FORMAT: Program s ubm is ­
sions mus t be on tape or disk , and 
it is bes t to make several saves , at 
least one of them in ASCII fo rmat . 
We're so rry, but we do not have 
time to key in p rogra ms and debug 
our typ ing e rrors . All program s 
shou ld be supported by some ed­
itoria l commen tary explaining 
how th e program works . We also 
prefer that editorial copy be in ­
c luded o n the tape or disk usi ng 
any of the word processors cur­
ren tl y available for the Color Com­
pu ter . Als o , please include a 
dou bl e -spaced printout of your 
ed itor ia l material and pro gram 
listing . Do not s e nd te xt in a ll 
cap ital le tters ; use upper - and 
lo wercase . 

COMPENSATION: We do pay 
fo r submissions , based on a 
number of c riteria Those wishing 
renumera ti on should so state 
when making subm issions . 

For th e benefit of those wh o 
wish more detailed information on 
making submissions, please send 
a self -addressed, stamped enve­
lope (SASE) to : Submission 
Guidelines , T HE RAINBOW, The Fal­
soft Bu ilding , P.O. Box 385, Pros­
pect, KY 40059. We will send you 
comprehensive guidelines . 

Please do not submit material 
c urren tly submitted to anoth e r 
publi ca tion . 
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a lo t of time if yo u do that. It ta kes just 
unde r five seconds to redraw the screen 
each time you scro ll from one screen­
fu ll of d ocument icons to a nothe r while 
browsing through a directory folder. 
Yo u will f ind it easier to get to yo ur 
d ocuments and a pplicati on progra ms if 
you store just o ne screen-full in each 
directo ry. 

There's no question about it - run­
ning a n app lication program or utility 
by d ouble-c licking the mouse button 
while po inting to an ico n is much more 
enjoyab le than remembering a lo ng 
pat hli st t o the file that h o ld s yo ur 
program. Before you can do this , how­
ever, you'll need tp prepa re applicatio n 
information files - A IFs - a nd icons 
for the utilities you use most often . 

Here's the quick and dirty way to get 
started . For now, ignore the fact that 
yo u don't have an icon editor. You do 
have an icon you can use - it's stored 
in a file named I c on. demo in the I CONS 
di rectory of your original sys tem di sk 
from Tandy. 

S ince the icon attached to any partic­
ular app licatio n program o r d ocument 
is defined in the ap plication informa­
tio n file, it really doesn't matte r that you 
have only o ne icon. You can . write an 
AI F file tha t points all of your programs 
and utilities to the same icon . You 'II still 
be a ble to tell your progra ms a part , 
however, because the name of the pro­
gram in each AIF file will appear below 
each ico n. 

Later yo u'll want to d ownload a copy 
of a public domain ico n edit o r for 
Multi- Vue. Yo u'll find o ne in the data­
base section of RAINBOW's OS-9 Online 
S IG on D elphi and on Co mpu Serve 's 
OS-9 SIG . The icon editor will let you 
make yo ur own icons for your applica­
tions. By the way, yo u'll want to store 
all of yo ur icons in the same place. A 
directory named ICONS in yo ur current 
executio n directory, CMOS, is the most 
appropriate place for this directo ry. 

Many people have a lready started to 
work on a set of icons for their favorite 
OS-9 applications, a nd yo u ' ll find 
severa l fil es full on th e co mme rcial 
databases mentioned a bove. Once you 
have downloaded these files, yo u can 
modify them with the icon editor to suit 
your own taste or simply use them with 
yo ur own applica tions and documents. 

For example, after I downloaded an 
icon named i c on. tsword from the O S-
9 S IG last week, I noticed th a t it pic­
tured an old-fashioned q uill and a bottle 
of ink. I immediately tho ught it would 
make an excellent ico n for DynaStar, so 
I quick ly set up an application informa-

tion file named A if. dsa to put it to 
work. Here is a list ing of that file : 

ds 

i c ons/ icon.tsword 
95 
2 
80 
24 
3 
2 

The next time I double-clicked on the 
directory where I had stored A if . dsa , 
a n ico n with a quill and ink bottle 
appeared with the lette rs ds below it. 
Multi- Vue had a utomatica lly read the 
fi le A if. dsa a nd learned that the name 
of the application I wanted to run was 
named d s . 

La ter when I double-click ed th a t 
ico n, Multi- Vue read the fil e A if. dsa 
aga in a nd told OS-9 that I wanted to 
run a program na med d s . lt assumed 
that I had st ored ds in my cur rent 
executio n directory. Further, it tells OS-
9 that I do not want to pass a ny add i­
tional parameters when ds is started. 

Multi- Vue found the icon it displayed 
in a file named icon. tsword . T hat fi le 
had its execute and public execute bits 
set and was stored in a directory named 
ICONS, which I had created in CM OS , my 
current execution directory. 

When Multi- Vue read the fo urth line 
of the file A if. dsa , it lea rned that l 
wanted OS-9 to start DynaStar with 96 
pages - 24K - of memory. In the next 
three lines it learned that I wanted OS-
9 to start DynaStar in an 80-by-24, Type 
2 window. The last two lines tell OS-9 
to di splay bl ack letters on a gree n 
backgro und . A Type 2 window is con­
figured to display tex t only and runs 
much faster than a graphics window. 

To get to this point , GShell - yo ur 
visual interface to OS-9 - followed a 
precise sequence of events. 

When it first read s the na me of a file, 
it checks to see if it is a directory. If so , 
it displays a folder on yo ur screen . If the 
file is not a directory, it c hecks its 
attributes to see if it conta ins executa ble 
code. If it does, it displays a n object ico n 
that visually tells you the fil e contains 
an application program or utility yo u 
can run on your Color Co mputer. To 
run a program with an object icon, you 
must first select the icon by pointing to 
it with the mouse and clicking once. 
Then, you click o n "open" under Multi­
Vue's file Menu 

Jf the file checked is not a directory 
a nd not executa ble, it can o nly conta in 
data . However , tha t data can take a ny 



form. For example, it may simply be a 
text file you created with DynaStar ... 
or a program source file you created 
with BASIC09. However, it may also 
contain information that can help 
Multi- Vue automate your Color Com­
puter. 

If, for example, a file's name is ai f. 
followed by any three characters that 
form a legal OS-9 filename, GShell 
knows that it contains an application 
information file. Likewise, if the name 
of a file ends with a period followed by 
three letters that have been previously 
used in an application information file, 
then GShell knows that it is a data file 
created by the application program 
named in that AIF file. Let's take a 
closer look at this last condition. 

Earlier we mentioned that we had 
described an application information 
file named A if. dsa. If we later save a 
DynaStar file with a filename that ends 
in . dsa, then GShell will know that it 
was created by DynaStar. If we double­
click the mouse button while pointing 
to this file's icon, it will start DynaStar 
and automatically open our document 
for editing. Give it a try! 

To keep from getting confused, 
there's an important thing you should 

note here. If you create a new file with 
DynaStar named MVTester. dsa, it 
will not appear on the screen that 
displays your current data directory 
until GShe 11 reads that directory again. 
To check this out, I created a file named 
MVTester.dsa and saved it in my 
current data directory. Then I closed 
DynaStar to return to Multi- Vue. I did 
not see my new file. 

Suspecting this would be the case, l 
clicked on another drive and displayed 
the documents in its root directory. 
When I moved back to my original data 
directory - presto, the new file was in 
place and was marked by the quill and 
ink bottle icon. Just to make sure 
everything was working, I double­
clicked on it. A second later, DynaStar 
was running and the file MVTes te r. dsa 
was ready for editing. It passed the test. 

If you have applications like Dyna­
Siar and BASI C09 that you run often, 
you'll probably want to load them into 
memory in your "start-up" file so they'll 
be there instantly when you double­
click. 

When GShe11 checks a data file and 
does not find an AIF-file or a data file 
created by an AIF-driven application, it 
displays that file as a simple document. 

You can find out what's in that docu­
ment by selecting it with your mouse 
and acting on it with any of the active 
verbs under the Multi- Vue file menu. 

About the Clipboard 
Those of us who use other computer 

systems at work that provide a clip­
board for cutting and pasting within 
and between application programs have 
looked forward to Multi- Vue's release 
for a long time. We were surprised to see 
that Multi- Vue's GShe 11 did not make 
use of the clipboard capability that had 
been designed into the heart of the 
system. It is, however, the job of the 
application programmer to provide the 
clipboard capability within his or her 
program. 

Before we get to the point where we 
can cut data from one application and 
paste it in another, we must develop a 
set of standards that every application 
programmer should follow. To this end , 
Tandy has come up with a set of sug­
gestions they hope all application 
vendors will follow. If the vendors don't 
follow this lead, we will all suffer. 
Incompatibility problems will then 
prevent our Color Computers from 
reaching the performance goals we seek. 

OS-9 SOFTWARE tram D. P. JOHNSON DISKMASTER HARD DISK SYSTEM 
L1 UTILITY PAK- Contains 40 useful utilities that run under both level I and II 
OS-9. Included are a complete set of "wild card" file handling utilities, a disas­
sembler, a disk sector editor, and the MacGen command language compiler. 
MacGen will allow you to generate many useful command macros in minutes, 
much more useful than procedure files. Macro source is included for a macro to 
implement an archival backup type function. $49.95 

The DISKMASTER system has features no other system has: 

- 20 MB SCSI hard disk 

L2 UTILITY PAK -Contains a Level II "printerr'' function that also shows the 
path name being searched for when "not found" or permission type errors oc­
cur. Also contains level II software ram disk driver. Ten other utilities included, 
some useful for level\ also . $39.95 

L 1 +L2 COMBINATION PAK both of above together for $75.00 

SDISK - Standard disk driver module replacement allows full use of 40 or 80 
track double sided drives with OS-9 Level I. Full compatibility with CoCo 35 track 
format and access all ot~er OS-9 non-CoCo formats. Easy installation. $29.95 

SDISK+BOOTFIX - As above plus boot directly from a double sided diskette. 
$35.95 

SDISK3 - Level II version of SDISK driver. Same features as level I (except 
bootfix not required to boot from double sided). $29.95 

PC-XFER UTILITIES - Programs to format and transfer files to/from MS­
Dostm diskettes on CoCo under OS-9. (Requires either SDISK or SDISK3 to run 
depending on which level of OS-9 you are using) $45.00 

MSF - MS-DOS disk format file manager. More complete file transfer capabil-
tites for level\\ only. (Requires SDISK3 to operate). $45.00 

CCRD 512K byte RAM DISK CARTRIDGE- Operates faster than similar 
device sold by others. Requires RS Multipak interface, two units may be used to­
gether for 1MB. OS-9 Levell & II drivers and test software included. $169.00 

All diskettes are in CoCo OS-9 format; other OS-9 formats can be supplied for 
$2.00 additional charge. All orders must be prepaid or COD, VISA/MC accepted, 
add $1.50 S&H for software, $5.00 for CCRD, additional chaFge for COD. 

D. P. Johnson, 7655 S.W. Cedarcrest St., 
Portland, OR 97223 
(503) 244-8152 (For best service call between 9·11 AM Pacific Time, Mon.-Fri.) 
OS-9 is a trademark ol Microware and Motorola Inc .. MS·DOS is a trademark of Microsoh, 
Inc. 

- High Density floppy drive with over 1 MB storage per disk 
(The ONLY HD floppy system available for the COCO, 
at least twice the speed of normal floppies.) 

- Battery backed up Clock/Calender 
- 3 Serial ports 
- Bi-directional parallel (printer) port 
- Expansion port for additional Floppy drives 
- Single cable interface to COCO 3 
- All interface software for OS-9 level II included 

$1295.00 
Optional RAMDISK up to 1.5MB (Call for price) 

A dual HD floppy model is available with all the features listed above 
except the hard disk is replaced by a second floppy. $795.00 

You can get a cheaper system elsewhere but not with all the features 
and performance of the DISKMASTER. 

PLUS-100 512K MEMORY EXPANSION 
$109.00 (+$2.50 S&H) 

The most reliable 512K memory expansion board for the COCO 3. Our 
products are designed to be the most reliable, not the cheapest. 

Send for a COLOR BROCHURE fully describing the DISKMASTER and 
PLUS-100 Memory Expansion. 

Visa and Mastercard accepted, call for Diskmaster shipping charges. 

HEMPHILL ELECTRONICS INC. 
334 Paseo Tesoro 
Walnut, CA 91789 

(714) 598-7799 (Phone hrs. 10 AM-2 PM Mon.-Thurs. Pacific Time) 

You may also contact D. P. Johnson (see left) to answer your techni­
cal questions about the DISKMASTER system. 
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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 simp ly 
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 shou ld 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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The first thing your application pro­
gram must do is highlight the clipboard 
option under the hourglass on the menu 
bar. When you do this you are telling 
the user that he may select a portion -
or all - of his data using the mouse and 
then click on the clip board option under 
the hourglass where he can act on his 
data with the active verb of his choice. 
When he clicks on the word clipboard 
he will see the dialogue box below. 

<<<<CLIPBOARD>>>> 

COPY 
CUT 
MERGE 
PASTE 

VIEW 
QUIT 

The View option above lets the user 
see the data code and its extension so 
he can determine if he wants to replace 
an existing clip file with new data. 

Copy and Cut will delete an existing 
clipboard file and write a new file. 
Merge adds more data to the clipboard 
file. It is up to the application pro­
grammer to ensure that it is the same 
type of data. 

Paste inserts the data in the clipboard 
file into the application's data space at 
the position pointed to by the cursor. 
Quit exits the clipboard function with­
out changing anything. After you paste 
some data into an application, the 
clipboard function returns control to 
the application program. If no clip file 
exists, your program must be smart 
enough to know it and warn the user. 

When the user selects Cut or Copy, 
your program should take the selected 
data and write it to a file named / 00/ 
Cl ip_l:l . The pound sign (1:1) represents 
the user ID of your application pro­
gram's process. The file should contain 
a two-character Hex representation of 
the data type you are putting in the 
clipboard, a period and three-letter 
code that tells the origin of the data, 
plus one space and a carriage return 
without a line feed. The data you are 
saving to the clipboard follows this 
standard prefix. A typical clipboard file 
that uses this format is listed below: 

( 1213) ( VEF) ( 1:11210) • • . DATA • . 
[EDF] 

Tandy has proposed the following 
code definitions , which I propose we all 

start using now so we'll have a standard 
right from the start: 

121121=ASCII 
121l=Binary 
1212=Windows Draw file 
1213=VEF file 
1214=GIF file 
1215=RLE fi l e 

1215 - $FF = undefined 

If your application program generates 
a unique data type, you can assign any 
code above 06 to it . If you do this, you 
will want to publish that code in your 
documentation and post it on the OS-
9 forums on CompuServe, Delphi and 
GEnie so everyone else can avoid using 
the same number. 

They Call It Shell+ 
There's really good news for dedi­

cated Color Computer 3, OS-9 Level II 
hackers in the CompuServe and Delphi 
OS-9 SIGs these days. Kent Meyers, 
Kevin Darling and Ron Lammardo 
have joined forces to create Shell+- a 
replacement for the original Tandy/ 
Microware OS-9 Shell. 

This program includes fixes to bugs 
in the original Shell and many new 
features. It is super. These guys are to 
be congratulated . 

Shell+ will now unlink the proper 
name. If the module name a program 
was trying to unlink did not match the 
command filename you typed when 
using the original Shell, it would stick 
in memory until you manually unlinked 
it. Shell+ fixes this by reading in the 
actual module name instead ofthe name 
on the command line. 

The new Shell also prevents you from 
attempting to execute a write-only 
device as a procedure file and helps you 
start up Level II windows by writing a 
null to the standard output path when 
you run it. You can now also redirect the 
standard and error output paths to a 
write-only device. The old Shell tried to 
open the path in the UPDATE mode. The 
"quote" bug has been fixed also, so if 
you leave off the second quote mark in 
a command line, Shell+ will not crash. 

The exciting news about Shell+ is 
substantiated when you look at the 
additions. For example, when you work 
in a windowing environment like OS-9 
Level II, it is very easy to forget which 
window you are working in. To solve 
the problem, type this line: p=059 [@I) : . 

After you type it, Shell+ will append 
the name of the window you are using, 
and your new OS-9 command prompt 



will look like this: 059 [ W/] : . If you 
would rather know the process number, 
you can type p=059 [ 1:!] :, and then you 
will see 059 [ 1215] :. 

Of course, the 1215 will change as the 
number of your process changes. With 
Shell+, your prompt can be up to 21 
characters long. 

Global procedure files - Shell scripts 
- can be placed in your execution 
directory when you are using Shell+. To 
use this feature, take a procedure file 
you use all the time and copy it to CMOS. 
Then set the execute and public execute 
bit with the ATTR utility. This feature 
makes it easy for you to add some 
commands that you use often. 

The shell search path for Shell+ is 
memory, execution directory modules I 
scripts, data directory scripts. Here's a 
sample Shell+ script that Kevin Darling 
uses to start Flight Simulator: 

xmode /w5 type=l ; displal:J c > / 
w5 
chd /dd/games/ f s 
( fs <>>>/w5 ; xmode / w5 
tl,jpB =8121) &. 

This procedure file opens a YDG­
type screen on Window I W6 and starts 
Flight Simulator. When you exit Flight 
Simulator, it resets I W6 to a graphics 
window. All of this is done in the 
background . 

A new feature that lets you append or 
overwrite a file moves our Color Com­
puter OS-9 Level II closer to OSK and 
Unix. Now you can append the output 
of a program to a file by typing 059: 
merge this that theother >+ Dld­
F i le . 

If you type >- instead of >+ , you 
cause Shell+ to overwrite the contents 
of the original file. The + and - oper­
ators also work with the standard error 
output path ... or both. This means 
you can also use >>+ and >>>+. 

All of these new features are great, 
but we've saved the best for last: Shell+ 
lets you execute RunB programs from 
the OS-9 command line without typing 
the parentheses and quotation marks. 
For example, here's the old and new 
command lines I use to start Wii: 

059: Wiz ("Delphi") 
059: Wiz Delphi 

Take your pick. Download this pro­
gram and use it! But don't forget to tell 
these guys how great it is so they will 
keep adding new features. They're 

already talking about Shell variables, 
Go scripts, Command structures , in­
memory Shell scripts and an environ­
ment. Fantastic! 

More Good News 
If you need a fourth-generation data­

base application like Sculptor but are 
on a budget , we have good news. MPD 
USA was sued by MPD in London and 
Frank Hogg at FHL was able to pick 
up hundreds of copies of Sculptor at an 
outstanding price. Until he runs out, 
you can buy Sculptor for the Co lor 
Computer for $149.95 - that 's half the 
standard FHL price and far below the 
program's $450 list. However, when this 
shipment is sold, this price is history. If 
you need this application, act now. 

WordPak RS Drivers for CoCo 3 
We can't thank Dennis Skala of 

Fairview, Pennsylvania, enough for his 
heip during our OS-9 seminar at RAIN­
BOWfest Princeton . He ran the 
computer and performed a live demon­
stration of OS-9 Level II windows while 
we told how to create them. It added a 
lot to the presentation. 

We often get requests for device 
drivers and , once again , Dennis has 
answered the call. Last year we pub­
lished his RAM disk drivers for the 
"Banker." If you have graduated to the 
Color Computer 3 but still have a 
WordPak RS lying around, you '11 
thank Skala for these drivers that will 
bring your 80-column monochrome 
display back to life. If you're trying to 
learn how to write a device driver for 
OS-9, study Skala's excellent code. 

Skala wanted to use the existing co8121 
subroutine module, so he wrote a small 
driver that emulates the functions of the 
Level I CCID driver. His WordPak RS 
works fine at the 2 MHz clock rate used 
by the Color Computer 3. However, he 
did need to add a software delay at one 
point in the co8121 subroutine. He sup­
plies a procedure file that you can use 
with Debug to make the changes. You 
will need to load co8121 into memory by 
itself so there will be room for the extra 
16 bytes added by his patch. 
. Skala thinks that you may also be 

ab le to get your old WordPak I or 
WordPak II to work with these drivers 
if you make a hardware modi fication to 
clear up an addressing conflict with the 
Color Computer 3. His drivers support 
all of the CoCo 3 display commands 
except "underline," "blinking," "insert a 
line" and "delete a line." All relevant 
"set status" and "get status" codes are 
supported . The driver assumes co8121 is 

TANDY COMPUTERS 

1000-HX 256K 1-3 1/2" Drive. 535.00 
1000-TX 640K 1-3 1 /2" Drive 875.00 
3000-HL 512K 1 5 1/4" Drive 1110.00 
3000 640K 1 5 1/4" Drive 1500.00 
4000 1 Meg 1 3 1/2" Drive 1930.00 
1400L T Portable Computer 1215.00 
102 Portable Computer 24K 375.00 
Color Computer 3 128K 155.00 

MONITORS & BOARDS 

VM-4 Monochrome Green 95.00 
CM-5 Color RGB 220.00 
CM-11 Color RGB 335.00 
EGM-1 Color RGB (EGA) 510.00 
Tandy Dual Display Card 145.00 
Tandy EGA Card 160.00 
Zucker Mono Graphics Card 75.00 

DRIVES 

Color Computer Drive 0 250.00 
Portable Drive 100/ 102/200 155.00 
5 1/4" External Drive 1000EX 180.00 
3 1/2" External Drive 1000EX 200.00 
Tandy 20 Meg Hardcard 509.00 
Zucker 30 Meg Hardcard 450.00 
Sea~ate 20 Meg Hard Drive 265.00 
AT D/1.2M Controller 200.00 

EXPANSION BQARDS 

Zucker Serial Board 45.00 
Zucker MFB 512K for 1 OOOSX 135.00 
Zucker MFB OK fo r 1000 103.00 
Zucker 1200 Baud Modem Card 72.00 

PRINTERS 

DMP-106 Dot-Matrix 165.00 
DMP-130 Dot·Matrix 255.00 
DWP-230 Daisy Wheel 335.00 
DWP-520 Dais~ Wheel 730.00 
DMP-440 Dot- atrix 595.00 
DMP-2120 Dot-Matrix 1325.00 
LP·1000 Laser Printer 1635.00 
Epson LX-800 Dot-Matrix 195.00 
Epson FX-86E Dot-Matrix 320.00 
Epson FX-286E Dot-Matrix 475.00 
Epson EX-800 Dot-Matrix 425.00 
Epson EX-1000 Dot-Matrix 585.00 
Epson L0 -500 Dot-Matrix 375.00 
Epson L0-850 Dot-Matrix 520.00 
Epson L0-1 050 Dot-Matrix 69500 
Epson L0-2500 Dot-Matrix 905.00 
Epson G0-3500 Laser 1580.00 

Price's Subject To Chanr31e. 
Please Call for Current rices. 
Send For Price List. 

All prices and offets may be changed or withdrawn without notice. Adver­
tised prices are cash prices. C .O.D. accepted add 20fo (mi nimum charge 
$ 10.00). M .C., Visa add 2% . All non defecl ivo items req uire rolurn 
merchandise authorization. Cal! lor AMA Number before returning. 
Delivery is subject to p roducl availability. Add 1 •;, o~o 101 shipping and 
hand ling. $5 .00 minimum charge 

TM . Registered Trademark of Tandy. Epson. and IBM 

Monday thru Friday 9am·6pm EST. 

~~~§~ PI!RRII 
88888 [£[][J[][]J[![]1][]0J0 
124 South Main Street, Perry, Ml48872 
CALL 1-517-625-4161 or TOLL-FREE 

1-800-248-3823 
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already in memory and will not auto­
load it like CCI D. 

The listing of wp. dd is the device 
descriptor. Wecho is a device descriptor 
that lets you use the WordPak as a 
window device. You use it with the 
following code sequence: 

iniz wecho wp 
wcreate / wecho -s=2 0 0 80 24 1 
0 0 
shel l < /wecho>>>/wp& 

The only "gotcha" is the fact that the 
terminal pause and CTRL-W functions 
will not work with this configuration. 
Otherwise, you are home free. After you 
have assembled Dennis' driver, descrip­
tors . and subroutine module, you can 
experiment with them by typing the 
following: 

chd / dl 
merge wpdrv.dr wp.dd co80 

wecho. dd > wp test 
at t r wp test e pe 
1 oad / dl / wp test 
1 ink wp 
1 ink co80 
1 ink wecho 
iniz wp wecho 

If everything performs the way you 
want it to, you can use OS9Gen or 
Conf ig to move these modules into 
your OS98oo t fi le. If you have any 
questions , Skala invites you to send 
them to him along with an SASE at 
5423 W. Sebago Drive, Fairview, PA 
16415. 

Packet Radio 
Add another sin to the list. Several 

years ago, George Dorner, the treasurer 
of the OS-9 Users Group kept telling me 
about packet radio on the amateur 
radio bands. He's right - it's fascinat­
ing. It's like being on CompuServe or 
Delphi without paying an hourly fee. 
Besides that, it's fun . There 's a wealth 
of information waiting for you on 
amateur radio bulletin boards. Get your 
license and go for it. 

If you're looking for OS-9 software 
for packet radio , I understand that 
Dwayne Bruce, VE3FXI, at 29 Vanson 
Avenue, Nepean, Ontario, Canada K2E 
6A9, will send you the C source code for 
his WORLI compatible bulletin board 
program if you send him a 5 Y4 -inch disk . 
Check it out. His code could even help 
you set up a regular telephone-driven 
BBS system . Tell him to send any 
comments to me, KOHYD, @ K4QQ. If 
you're a ham and active on packet 
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Listing 1: C080. patch 

* This is a script file to use debug to patch the coS~ subroutine for the 
* Wordpak RS . This is written to patch edition #2, length ~ $~29S, 
* CRC = $C4Fl97 . Load this version of coS~ into memory before using . 
* If using level II, make sure there is room in back of the module for 
* the additional length . Use debug which has been patched for correct 
* operation under level II; or patch using level I OS-9. 

* 
tmode . 1 -pause 
-p -X - t 

debug 
1 coS~ 

0 .+~3 

S* This lengthens the module by $1~ bytes. 
ex 
= AS 
1 coS~ 

0 . +~S 

S* This corrects the header parity for the new length . 
ex 
- sc 
1 coS~ 
. . +lD 
S* This changes the cursor to a blinking underline . The second character 
* is the starting line of the cursor - e . g . a value of $6~ would 
* result in a blinking block cursor; a value of $6S in a blinking half 
* block cursor, etc. Using a zero for the first digit will result in 
* a non-blinking cursor. N.B. - changing this in this file will make 
* the given CRC value incorrect. 
ex 
- 69 
1 coS~ 
.. +21F 
S* This is the branch to the new code. 
ex - ~~ 
- 74 
1 coS~ 

0 0 +27S 
S* This corrects an apparent typo in the original ( LDA -> LDB ) 
ex 
= C6 
1 coS~ 

• 0 +2Sl 
S* This patches the existing code to restore the proper cursor 
* on receipt of a SS,$21 sequence 
ex 
= ~A 

- Sl 
= 2A 
= 2E 
• ~D 
= E6 
• SD 
- FD 
- 93 
- 2~ 
- ~2 
= C6 
- 2~ 
= S6 
• ~A 

- ED 
- DS 
- ~1 
• SF 
- 39 
S* The following is additional code to introduce a hardware-controll e d 
* dela y after a clear-to-end-of-screen . 
ex 
= 17 
• FE 

- 6E 
• C6 
- 2~ 
• ES 
- OS 
- ~1 



- 27 
• FB 
- 16 
- FE 
- 3F 
$* This is the new CRC value 
ex 
• SE 
- 1C 
- 1E 
Q 
tmode .1 pause 

Listing 2: wpd rv. d r 

* 
* 
* 
* 
* 

* 
* 
* 

Device driver for Wordpak RS 

For use with Level II OS-9 

Copyright 19S7 by Dennis Skala 
all rights reserved 

NAM WpDrv 
TTL Level II device driver for Wordpak RS 
IFPl 
USE /D~/DEFS/OS9DEFS 
USE /D~/DEFS/SCFDEFS 
ENDC 

* Note · USE /D~/DEFS/OS9DEFS AND 
* USE /D~/DEFS/SCFDEFS STATEMENTS ARE 
* INCLUDED BETWEEN IFPl & ENDC 

MOD WPSIZ,WPNAM,TYPE,REVS,START,SIZE 
TYPE SET DRIVR+OBJCT 
REVS SET REENT+l 

FCB UPDAT. mode byte - read will be error 
WPNAM FCS jWpDrv/ 
EDITION FCB 1 

**** EQUATES **** 
EQU $~4 offset for jump address 

* 
* 
* 
* 
* 
* 
* 
* 

COS~FLG 

CC3BELL EQU $1~17 address of cc3io bell routine 

**** THE FOLLOWING ARE OFFSETS INTO THE MEMORY AREA **** 

* These are chosen to conform to the coS~ subroutine 

COUNT EQU $25 
MULTIADR EQU $26 
MULCHAR2 EQU $2S 
MULCHARl EQU $29 
ROWCOL EQU $20 
CHAR EQU $52 
JMPADR EQU $72 

character count for multi-character sequences 
jump address for multi-write 
third character in multi-character sequence 
second 
columns, rows 
single character or status code here 
entry to coS~ subroutine 

**** DIRECT PAGE VARIABLES *'"** 

SYSPROC 
CURPROC 

EQU $4A system process descriptor 
EQU $5~ current process descriptor 

'i<'lr>n< DRIVER MEMORY AREA *'~"'* 

SIZE 
RMB $7C 
EQU 

CONAME FCC "coS~" co-module name 
FCB $~D cr 

START LBRA INIT 

radio, I'll be looking for your traffic 
there also. 

Another good contact for you may be 
John Alan Lind , KD7XG, the Orange 
Section technical coordinator of the 
American Radio Relay League. He told 
me last February that he was porting the 
WA 7MBL packet BBS system into OS-
9 C for the CoCo. Give him a try, also. 
If you contact him, tell him to let me 
know the status of his BBS . 

Till May, 73's & CUL! 0 

LBRA READ 
LBRA WRITE 
LBRA GETSTA 
LBRA SETSTA 
LBRA TERM 

* INIT ENTRY: U = ADR. OF DEVICE MEM. AREA 
* Y= ADR. OF DEVICE DESCRIPTOR 
* EXIT: NO CONDITIONS 

INIT CLRA 
LEAX $1D,U clear memory from $1D 
LDB #$5D to $7A 

INIT.l STA ,X+ 
DECB 
BNE INIT.1 
LDA #COS~FLG to test if already linked 
LDX #$5~1S columns, rows 
PSHS A,X,Y,U 
BSR COSETUP 
PULS A,X,Y,U 
BCS INIT.2 if error 
STX ROWCOL,U 

INIT.2 RTS exit 

COSETUP BITA $7~,U do setup, A • parity 
BEQ COSET.l not already set up 
CLRB no error 
RTS 

COSET.l LEAX CONAME,PC pointer to comodule name 
PSHS A,X,Y 
LDD <CURPROC save current process pointer 
PSHS D 
LDD <SYSPROC make system process current 
STD <CURPROC 
BSR LINKIT link the comodule 
PULS D 
STD <CURPROC restore current process 
BCC COSET.2 if linked successfully 
LEAS 5,S clean stack 
LBRA NF.ERR report error 

COSET.2 LEAX JMPADR,U 
LDA ,S should be 4 here 
STY A,X comodule entry point address 
PULS A,X,Y clean stack 
CLRB flag init jump 
BRA COJMP jump to comodule initialization 

LINKIT PSHS U link the comodule 
LDA #SYSTM+OBJCT subroutine comodule 
OS9 F$LINK 
PULS U,PC 

* READ IS ILLEGAL OPERATION 

READ COMB set carry 
LDB #$CB illegal mode 
RTS 
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* WRITE ENTRY: U = ADR . OF DEVICE MEM. AREA 
* Y ~ ADR. OF PATH DESCRIPTOR 

* 
* 

A = CHARACTER TO WRITE 
EXIT : NO CONDITIONS 

WRITE LOB COUNT ,U 
BNE WR.MULTI if multi-character sequence 
STA CHAR,U single character 
CMPA #' is it control character? 
BHS WR. CHAR no 
CMPA #$1E $1E or $1F? 
BHS WR . ESC ye s 
CMPA #$~F $~F - $10? 
BHS READ no graphics codes permi t ted 
CMPA #C$BELL 
BNE WR.CHAR not bell 
JMP [CC3BELL] will RTS from there 

WR.CHAR LDD #$l~~*C08~FLG+3 write single character 
COJMP LEAX JMPADR,U 

LOX A,X get comodule execution address 
BEQ NF.ERR if not there 
LDA CHAR ,U single character 
JMP B,X jump to comodule write 

WR . ESC BEQ TERM ignore $1E 
LEAX WR.CHAR,PC jump address 
LDB #l prepare for escape code 
STX MULTIADR,U 
STB COUNT,U 

* TERM ENTRY: U • ADR. OF DEVICE MEMORY AREA 
* EXIT: NO CONDITIONS 
***)'<**.,'<****')'("Jbb'<*"'<***')'<*-lrlrlrlrlrlrlrldt*-lrl<***-lrlrlrl<'l'rlrlrirl<*''('k* 

TERM CLRB no error 
RTS 

WR.MULTI CMPB #2 need another? 
BEQ WR.Ml yes 
STA MULCHARl,U stash character 
CLR COUNT,U no more needed 
JMP [MULTIADR,U] do multi character sequence 

WR.Ml STA MU LCHAR2,U stash character 
DEC COUNT,U one more needed 
CLRB 
RTS 

******"'~***•lrlritm'n'rk*·lo'rlrldrirlrlob'rlrln't.,'n'rlrlrlrlrlrl<··k.,b'<*"k-lrldrirk 

* GETSTA ENTRY: U ~ ADR . OF DEVICE MEMORY 

Listing 3: wp. dd 

168 

* 
* 
* 
* 
* 

* 
* 

Device descr i ptor for Wordpak 
For use with Level II OS-9 

Copyright 1987 by Dennis Skala 
all rights reserved 

NAM Wp 
TTL Level II device descriptor for Wordpak 
IFPl 
USE /D~/DEFS/OS9DEFS 
USE /D~/DEFS/SCFDEFS 
ENDC 

* Note · USE /D~/DEFS/OS9 DEFS AND 
* USE /D~/DEFS/SCFDEFS STATEMENTS ARE 
* I NCLUDED BETWEEN IFPl & ENDC 
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* 
* 
* 
* 
* 
* 
* 

* 
* 
* 

Y = ADR OF PATH DESCRIPTOR 
A ~ STATUS CODE 

EXIT: CONDITIONS DEPEND ON STATUS CODE 

*** Only screen size call supported here 

GETSTA STA CHAR,U stash status code 
LDX PD . RGS,Y caller's stack 
CMPA #SS.SCSIZ is it get screen size? 
BEQ SCRSIZ yes , do it 
CMPA #$92 monitor type call? 
BNE GS . JMP no , jump to comodule 
CLR R$X,X return monochrome code in X 
CLR R$X+l,X 
RTS 

SCRSIZ CLRA 
LDB ROWCOL,U 
STD R$X,X no. columns in X reg. 
LDB ROWCOL+l,U 
STD R$Y,X no. rows in Y reg. 
CLRB no error 
RTS 

GS. JMP LDD #$l~~>'<C08~FLG+6 flag comodule getstatus jump 
BRA COJMP do it 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* SETSTA ENTRY: U - ADR. OF DEVICE MEMORY 

* 
* 
* 

Y • ADR OF PATH DESCRIPTOR 
A • STATUS CODE 

EXIT: CONDITIONS DEPEND ON STATUS CODE 

SETSTA STA CHAR,U stash status code 
CMPA #SS.COMST set baud, etc.? 
BEQ TERM yes, ignore it 
CMPA #$29 undocumented status code - window stuff 
BEQ TERM ignore it 
LDD #$l~W<C08~FLG+9 flag comodule setstatus jump 
BRA COJMP do it - will be $D~ error 

NF.ERR COMB set carry 
LDB #$DD module not found 
RTS 

EMOD 
WPSIZ EQU * module size 

END 

MOD WPSIZ,WPNAM,TYPE ,REVS , FMAN , DEVDRV 
TYPE SET DEVIC+OBJCT 
REVS SET REENT+l 

FCB UPDAT. mode byte - read will be error 
FCB $~7 hi address byte 
FOB $FF76 device address 
FCB WPNAM- * -1 initializtion table size 

* Initializa tion table 

FCB $~~ device class - SCF 
FCB $~~ upp er & lower case 
FCB $~1 erase on backspace 
FCB $~~ backs pace over line 
FCB $~1 echo on 
FCB $~1 auto line feed on 
FCB $~~ end of line null count 
FCB $~1 pause enabled 
FCB $18 lines per page 
FCB $~8 backspace character 
FCB $18 delete line character 
FCB $~D end-of-record character 



FCB $1B end-of-file character 
FCB $~4 reprint line character 
FCB $~1 duplicate last line character 
FCB $17 pause character 
FCB $~3 interrupt character 
FCB $~5 quit character 
FCB $~8 backspace echo character 
FCB $~7 line overflow (bell) character 
FCB $~2 initialization value (parity, 
FCB $~~ baud rate (unused) 
FDB WPNAM attached device name offset 
FCB $~~ xon unused 
FCB $~~ xoff unused 
FCB $5~ no . co l umns for display 
FCB $18 no. rows for display 

Listing 4: wecho _ dd 

* 
* Device descriptor for Wecho 
* a term device which echos to /wp 
* 
* For use with Level II OS-9 
* 
* Copyright 1987 by Dennis Skala 
* all rights reserved 
* 

NAM Wecho 

type) 

* 
* 
* 
* 

* 
* 

* 
* 
* 

FCB $~~ window number unused 
FCB $~~ rest is invalid 

FDB $~~ 6 empty bytes for 
FDB $~~ window parameters 
FDB $~~ 

WPNAM FCS /Wp/ device name 
EDITION FCB 1 
FMAN FCS /SCF/ file manager 
DEVDRV FCS /WPDRV/ device driver 

EMOD 
WPSIZ 

END 
EQU * module size 

FCB $~D window number = $~D 
FCB $~1 rest is valid - use as default s 
FCB $~2 window type 2 = 8~ col text 
FCB $~~ X start 
FCB $~~ Y start 
FCB $~1 foreground palette 
FCB $~~ background palette 
FCB $~~ border palette 

TERMNAM FCS jWecho/ this device's name 
EDITION FCB 1 
FMAN FCS /SCF/ file manager 
DEVDRV FCS jcc3io/ device driver 
WPNAM FCS jWp/ echo device is wordpak 

TTL Level II device descriptor for window device which echos to jwp 
IFPl EMOD 
USE /D~/DEFS/OS9DEFS 
USE /D~/DEFS/SCFDEFS 
ENDC 

* Note - USE /D~/DEFS/OS9DEFS AND 
* USE /D~/DEFS/SCFDEFS STATEMENTS ARE 
* INCLUDED BETWEEN IFPl & ENDC 

MOD TERMSIZ,TERMNAM,TYPE,REVS,FMAN,DEVDRV 
TYPE SET DEVIC+OBJCT 
REVS SET REENT+l 

FCB UPDAT. mode byte - read +write access 
FCB $~7 hi address byte 
FDB $FFAD device address matches window number 
FCB TERMNAM- * - 1 initialization table size 

* Initialization table 

FCB $~~ device class • SCF 
FCB $~~ upper & lower case 
FCB $~1 erase on backspace 
FCB $~~ backspace over line 
FCB $~1 echo on 
FCB $~1 auto line feed on 
FCB $~~ end of line null count 
FCB $~1 pause enabled 
FCB $1~ lines per page 
FCB $~8 backspace character 
FCB $18 delete line character 
FCB $~D end-of-record character 
FCB $1B end-of - file character 
FCB $~4 reprint line character 
FCB $~1 duplicate last line character 
FCB $17 pause character 
FCB $~3 interrupt character 
FCB $~5 quit character 
FCB $~8 backspace echo character 
FCB $~7 line overflow (bell) character 
FCB $8~ initialization value (parity, type) 
FCB $~~ baud rate (unused) 
FDB WPNAM attached device name offset 
FCB $~~ xon unused 
FCB $~~ xoff unused 
FCB $5~ no. columns for display 
FCB $18 no. rows for display 

TERMSIZ EQU * module size 
END 

-Dual Program Specials-
• TIME/ MONEY .... .................. $39.95 
• ADDITION/ SUBTRACTION .. .. .... $39.95 

• MULTIPLICATION/ 
BEAT THE COMPUTER ...... .. ... .. $21.95 

supports CoCo 1. 2. & 3 
specify cass/disk/Network II 
school P.O.s welcome 
add $2.00 shipping and handling 
Network orders add $10.00 per disk 
Write for Free Catalog 

C Y B U R N E T I C S 

C Y B U R N E T I C S 

5705 CHESSWOOD DR. 
KNOXVILLE, TN 37912 

615-688-4865 
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RAINBOWTECH 32K Disk 

Hands-On Hershey 
By William Barden, Jr. 

Rainbow Contributing Editor 

Besides this column in RAINBOW, I write a regular 
column for RAINBOW's sister publication, PCM, The 
Personal Computer Magazine for Tandy Computer 

Users. Believe it or not, Tandy MS-DOS system owners are 
not bad people. Thanks to their efforts , you're about to 
receive a gift - as a matter of fact, I 377 gifts .. .. 

Let me explain. Back in the December 1987 and January 
I 988 PCM columns, I described a font utility and font driver 
program that worked in conjunction with a public domain 
font set called the Hershey font. 

A font is just a collection of character definitions, such as 
the ones displayed on the CoCo screen for the alphabet, digits 
and special characters. As you probably know, there's quite 

-a variation in fonts, ranging from characters that are drawn 
with straight line segments to very ornate characters, drawn 
with serifs and gingerbread. 

The Hershey Project 
The Hershey font is a digitization of all kind s of characters 

in several different fonts - plain vanilla, fancy, Old English, 
German, Russian and Greek. Hershey also takes in special 
symbols such as m"!lsic, mathematical and cartographic (map) 
symbols. Typical characters in the Hershey set are shown in 
figures I and 2, actual photographs of a CoCo 3 screen in 
high resolution (640-by- I 92) mode. 

The Hershey characters were created by Dr. Allen V. 
Hershey, of the U.S. Naval Weapons Laboratory, in the late 
I 960s. Unlike typical computer characters, which are bit­
mapped , the Hershey characters were designed for vector 
devices such as COM (Computer Output on Microfilm) and 
plotters. Figure 3 shows the difference between a bit-mapped 
character used on the CoCo 3 and the corresponding Hershey 
character. 

The beauty of the Hershey characters is that they can be 
drawn on the CoCo and PC-compatible systems by using the 
BASIC DRAW command (which draws a line segment between 
any two points on the screen) rather than by setting a matrix 

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 analysis and managing projects for computers 
ranging from mainframes to micros. 
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Figure I 

Figure 2 

of bits on and off. Since DRAW involves a line between two 
points, scaling can easily be done - characters can be made 
larger or smaller without the "blockiness" that results from 
expanding a bit-mapped character (see Figure 4). 

Although it's possible to buy a mainframe magnetic tape 
in ASCII or BCD format that provides the characters, I 
suggested to the readers of PCM that they might like to help 



Bit-Mapped Hershey 

-y 

8 Pixels t 
• • • • • • • • • • • • 8 Pixels 

• • • • 

+y 

Figure 3: Bit Mapped vs . Hershey Characters 

Enlarged Bit-Mapped 'A' Enlarged Hershey Character 

• • • • 
• • • -- • • • • • • • • .. 

• .. ,. • • • • • • • 
• • • • • 

• • • • • • • • 

Figure 4: Enlarged Bit-Mapped vs. Hershey Characters 

me create a database of characters fro m the printed character 
definitions I had. It was no easy task - there were approx­
imately 100,000 bytes worth of data to be entered , all precisely 
so . The response was overwhelming. I had 58 volunteers the 
first month, offering from several hours to unlimited amounts 
of time. 

Because of the number of vo lunteers, I was able to allocate 
a few hours' worth of work to several dozen readers. T he 
resul t was a database of more than 100,000 bytes defining 
all I ,377 Hershey characters. The database can be used on 
MS-DOS systems, on the CoCo 1, 2 and 3, and on any system 
with a vector DRAW capability. 
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Thanks to the PCM readers, this database exists now in 
CoCo-friendly form. I had to modify the original programs 
for the CoCo, which took some additional work on my part. 
But this resulted in two programs that are better than the MS­
DOS versions. I'm presenting them here, and I'll also tell you 
how to obtain your copy of the Hershey database. 

With the Hershey database and programs, you can include 
alphabetic characters, digits and special characters in any size 
on your graphics screens. Proportional spacing, where 
narrower characters are allocated less width, is also provided. 
About the only negative aspect of the character set is that 
the characters do take some time to be drawn on the screen 
- typically seconds per character in low-speed mode. (For 
CoCo 3 users, this time can be halved in high-speed mode. 
Perhaps I can provide a fast assembly language or BASIC09 

driver in the future, if there's enough interest.) 

The Hershey Utility Program 
Hershey Utility, shown in Listing I , allows you to enter 

Hershey characters or to define your own vector characters. 
Once defined, the characters can be dumped to one or many 
files for use with the driver program, described further on. 
The utility program is designed for a CoCo I, 2 or 3 disk 
system with Extended BASIC. As the program runs in 32-
character mode, a full-width screen is not necessary. 

The menu for Hershey Utility is as follows: 

Hershey Font Utility 
I . Read Characters from Disk 
2. Display Character 
3. Define New Character 
4. Store Characters on Disk 
5. List Characters in Memory 
6. Initialize Hershey File! 
Selection (1-6):? 

Let's suppose that the Hershey font database didn't exist 
- you could use Hershey Utility to create it! 

Defining Characters 
For you aspiring font engineers, entering a 3 for "Define 

New Character" takes you into the character definition mode. 
The first prompt is: 

INPUT t:l:? 

Hershey characters are assigned numbers from 1 through 
3,926. The program, however, accepts values from 1 through 
32,639. Suppose we want to enter a Hershey straight-line 'A', 
Character Number 1 -we enter a I for the Hershey number 
and are greeted by the next prompt: 

INPUT X, Y VALUES:? 

Hershey values are based on a matrix of square points 128 
units wide by 128 units high. Some characters use fewer 
points than others, however. A Hershey 'A', a small-format, 
straight-line character, is defined in the Hershey book of 
values as follows: 

I : -5, 5: 0, - 5: -4, 4:-64, 0: 0, -5: 4, 4:-64, 0: - 2, 1: 2, I: 
-64, -64 

The first digit is the number of the character. The next two 
digits are the width of the character in the x position. The 
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- 5 is five units to the left of the center line, and the 5 is five 
units to the right of the center line. The remaining pairs of 
numbers are the (x,y) coordinates of the points defining the 
character. Figure 5 shows the definition of the 'A' on the 
matrix of points. 

The ( -64, 0) pair is a special case. It says, "Move to the 
next (x,y) coordinate without drawing a line." This is 
necessary to draw character segments that are not connected 
to a previous segment. The ( -64, -64) pair is a terminator, 
which marks the end of the data for the character. A 
terminator is needed because all the characters are of different 
lengths - simple characters may take only 10 points, but 
complex, elaborate characters take as many as 250 points! 

The entire dialog for entering the 'A' is shown below: 

Input X, Y Values:? -5,5 
Input X, Y Values:? 0,-5 
Input X, Y Values:? -4,4 
Input X, Y Values:? -64,0 
Input X, Y Values:? 0,-5 
Input X, Y Values:? 4,4 
Input X, Y Values:? -64,0 
Input X, Y Values:? -2,1 
Input X, Y Values:? 2,1 
Input X, Y Values:? -64,-64 

When the terminating value is entered, the program 
switches to a 256-by-192 graphics mode screen and draws the 
character. Pressing any key brings you back to the menu. 

This same process is repeated for other characters in the 
Hershey (or your own) set. If an error is made and the 
character isn't drawn properly, you can re-enter the character. 
The program will always take the most recently entered 
character as the definition of the character. Characters do not 
have to be entered in any sequential order. 



Listing Characters in Memory 
You can list the currently entered characters in memory by 

selecting Menu Item 5. The program lists all characters in 
the order they were entered. Here is a typical listing: 

551 552 553 554 555 556 
557 558 559 560 561 562 

1 2 3 3 551 

Note that there are two repeats (3 and 561) and that the 
characters are not completely in order. 

Displaying Any Character 
You can display any character in memory by selecting 

Menu Item 2. 
When prompted, input the Hershey number , and you'll see 

the character displayed on a graphics screen. Press any key 
to get back to the menu. 

Creating a New File 
Once you have characters defined, you can create a 

Hershey file containing the characters. Selecting Menu Item 
6 initializes a file, and you'll be met with these prompts: 

File Name:? SCRIPT/ 
Y to Continue, N to Restart: 
Input Start, Endl:l:? 551, 575 

The filename above is SCRIPT/ (the/ character avoids the 
extension / OAT , which BASIC automatically tacks on if the 
/ is not included - forget the / if you want to create a file 

Hardware 
2 Drive Syste~(2 DSOD Drives in one easel" 

--$329.95---
Drive 1 Upgrade(1 DSOD for your 26-3129 or 

3131) SpeciFy Catalog# when ordering ! ! 
---$119,95---

Drive 0-SSDD Full Height"--- $209.95 
Drive 1-SSDD Full Height $135.95 
COCO 3 512K Upgrade(New Low Pricel·$99,95 
COCO 3 Keyboard -------$34,95 

with a / QAT extension). The character numbers (Start , End) 
in the file are 551 through 576 inclusive (551 and 576 are 
included). The numbers from 55 I through 576 do not have 
to exist - this is only a range of character numbers that will 
be included in the file. Other character numbers will be 
ignored and not sent to the output file . 

You can create one huge file called HERSHEY/ if you want, 
but it's probably better to create a variety of smaller files 
designated by the types of characters in the fil e. The SCRIPT/ 
file here includes uppercase script characters, for example. 
You can create one or many files from the same set of 
characters in memory. 

As the file is created, all characters in memory are sorted 
by Hershey number and then output to the file. Duplicate 
characters are deleted , with the program sending the most 
recent character definition to the file . If you do a "list" after 
creating the file, you'll see an ordered listing of the numbers 
with duplicates deleted - for example: 

1 2 3 551 552 553 
554 555 555 557 558 559 
550 551 552 

Reading Additional Characters From Disk 
Once one or more files have been created, you can reload 

the file at any time. After creating SCRIPT/ , for example, you 
could reload the characters at another sess ion by selecting 
Menu Item I. The "read characters" function reads in all or 
a portion of characters from a named disk file. The read 
merges the data from the disk file with any characters already 
in memory. Suppose you had defined the characters 65 I, 652, 

Software & Misc. 
Rrt Deli(440 Pix on 10 disks)-- $99.95 
COCO Graphics Designer $29.95 
RODS· $29.95 RODS 3 • $39,95 
Monitor Interface $29 . 95 
Serial to Parallel Converters--- $54.95 
FKEYS III· $19.95 Sixdriue • $19.95 
Telewriter 64 • $59.95 COCO-Util • $39.95 
Gauntlet· $26.95 Pyra~ix • $24.95 
Oisto Super Controller $99 .95 
COCO in Stitch (X -Stitch Patterns)·$ 3.95 

"Specify R. S. or Dis to 
Controller. The Computer Center IF VDU DDI:1'T SEE 

IT, 1\51'1 US I 

1\LL DIS~ DRIVES 
CI\RRV 1\ qo DI\V 

IJI\RRI\1:1TV. 

5512 Poplar Ave. Memphis, TN 38119 901-761-4565 
Rdd $4.90 for Shipping & Handling, UISR, Master Card, & Money Orders Rccepted. 
Rllow 3 ~eeks for personal checks, NO COOS. Prices May change without notice. 
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653 and 654. Reading m SCRIPT/ might result in this 
dialogue: 

File Name:? SCRIPT/ 
Input Start, Endtl:? 1,10000 

The resulting Jist of characters after reading in SCRIPT/ 
would then be as follows: 

651 652 653 654 551 
552 553 554 555 . . . 

The range of 1 to 10,000, by the way, was just a convenient 
way of saying "give me all the characters in the file," assuming 
that no character number is greater than 10,000. 

Merging Characters in Memory With Existing Data on Disk 
Menu Option 4 lets you merge the current characters in 

memory with characters in an existing file. It operates much 
like Menu Item 6, Initialize File, except that the specified 
range of characters in memory is merged in sequence in the 
characters of an existing file. If the character already exists 
in the disk file and it also is present in memory, it replaces 
the character in the disk file. This menu option can be used 
to modify a character on disk or simply to merge in new 
characters. 

If You Never Want to Define Characters 
Maybe you don't want to define any characters. In that 

case, simply use the existing Hershey characters, which you 
can get from me. Hershey Utility, though, still comes in handy 
for breaking up the huge Hershey database into smaller files, 
which can then be loaded in by the program Hershey Font 
Driver, described below. Bear in mind, however, that with 
a little bit of plotting, you can define your own characters 
and conveniently save them in a file. 

Bells and Whistles 
Hershey Utility was designed primarily for entering 

Hershey character definitions. There are some embellish­
ments that could make it a more usable program. Some 
Hershey volunteers complained that the program had no 
editing capability -if you enter an invalid 240th data pair, 
you're going to have to repeat the entire entry. That is a 
drawback, but perhaps it can be corrected. 

Another problem is that the entire Hershey database 
cannot be loaded into memory. As a matter of fact, not very 
many characters can be loaded into the CoCo before it runs 
out of memory; this is more of a handicap imposed by 
Extended BASIC. An average Hershey character is 70 bytes 
long - 100 characters require 7,000 bytes of memory, a large 
chunk in a system with only about 23K of free memory to 
start with. However, working with smaller file sizes over­
comes this handicap. With the merge capability (Store 
Characters), the disk file can be up to the limits of the disk 
- characters can be merged into a master file in small 
increments. Accessing the Hershey database is no problem, 
as you'll see in the next description. 

The Hershey Font Driver 
Hershey Font Driver is an Extended BASIC program that 

will work with a CoCo 1, 2 or 3. Once a database of characters 
is established, Hershey Font Driver can access them and 
display them on the screen. Assuming that you have created 
a dozen files or so with the Hershey Utility program, any of 
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the 1,377 characters can be accessed within seconds and 
loaded into memory, at which time the current character set 
is available for screen display. 

Any groups of characters can be mixed together in 
memory. Hershey characters (or your own characters or 
symbols) can be equated to ASCII characters for easy 
reference. For example, printing "ABCDEF" can cause 
ABCDEF to appear as script, Old English or Greek 
characters, depending on how you've set up the correspond­
ence between the Hershey and ASCII codes. 

Characters can be programmed in different sizes, from 
pinpoint size to a character that fills the screen. Hershey 
characters, however, work best when they are larger than 
standard screen characters - small characters lose resolu­
tion. 

Hershey Font Driver, shown in Listing 2, is set up as a 
subroutine with line numbering from 10000 on up. The 
comment lines at the beginning of the program can be de\eted 
to save memory. Hershey Font Driver is called from your own 
BASIC program with string ZA$ set equal to characters you 
want displayed and with Font Driver subcommands; Font 
Driver subcommands are preceded by%%- two percent signs 
- and ended by a semicolon. There are eight subcommands: 

%%I; 
%%Fname; 
%%Sn,m; 
%%Mx,y; 

%%Wn; 

%%Rn,m; 
%%Nh,a,m; 

%%C; 

Initializes driver 
Sets the Hershey font filename to "name" 
Sets scale factor for the characters 
Moves an imaginary graphics cursor to the 
(x,y) position corresponding to the graphics 
mode in force 
Sets the character width or proportional 
spacing 
Reads Hershey characters from file "name" 
Equates the next m Hershey characters to the 
next m ASCII codes 
Toggles the control code flag 

To illustrate a typical sequence of commands, look at the 
"call" to the Hershey Font Driver below: 

100 CLEAR 4000 
110 DIM E(200), C$(100), AX(255) 
120 PMDDE 4 ,1 
130 SCREEN 1, 0 
140 PCLS 
150 (your graphics routines here) 
160 ZA$= 
170 GOSUB 10000 
180 ... 

Initialization 
Before a call can be made to Hershey Font Driver, some 

action must be taken in the calling program. CLEAR allocates 
additional string space. The amount required depends on the 
size of your program, the amount of string processing your 
program does, and the amount of free memory. Some 
experimentation is called for here. 

Three arrays are used by Font Driver. Array E holds two 
entries for each Hershey character. If you'll be using 100 
characters, for example, use DIME ( 200). The C$ array is the 
string array that holds each Hershey character definition. Use 
C$ ( 100) to hold up to 100 Hershey characters in memory. 
The AX array equates 256 ASCII codes to a Hershey character 
number and is fixed by DIM AX(255) . 

Of course, the screen must be set to the proper graphics 



mode with a SCREEN and PMDDE. (If you're using a CoCo 2 
and want to do SCREEN displays, use that setup, but see the 
note farther on - all HDRAWs must be changed to DRAWs. 

You can call Hershey Font Driver at any time - before, . 
during or after your own graphics displays. Each call is made 
with ZA$ set to a string of Hershey subcommands intermixed 
with characters. 

Subcommands to Call the Driver 
The first subcommand in the string should be a %%I to 

initialize the arrays and do general setup within Font Driver. 
%%I can be used at any time, however, to "wipe the slate 
clean" and provide additional room in memory. Here is an 
example of the subcommand used in a program line: 

150 ZA$ = "%% I; ... 

The next typical subcommand is a %%F NAME command. 
This simply sets the current filename to the name you've 
specified. No read is done at this point. The filename can be 
changed whenever you like, to read in characters from 
different font files. You might have Greek letters in a file 
called GREEIU, for example, and German in a file called 
GERMAN/. Don't forget to add the slash after the name if the 
file does not have the extension /OAT. This subcommand 
must be done before an actual read; otherwise, the default 
filename of" " (null string) will cause an error. It would be 
used in a program as follows: 

150 ZA$ = "%% I; %%FSCR I PT /; 

A lwt.J OISK SET THAT IS Ut::SJGNEO TO 8E EXTREI1ELY USEH 
fHIENl>LY ANU Hi AN AIO TO LEARNING H16H SCH0CL OR 
COLL£GE LtV£L CHEMISTRY PRINCIPLES. TEXT LESSONS ARE 
COt1BJNEO WITH HIGH RESOL.UTION GRAPHIC ILLUSTRATIONS. 

COHPREH£NSIVE TESTING SECTIONS COV£R fHt:: PRlNit-'t..ES 
NECESSAH:V f"OH A FIRt1 lJAS£ IN THE Ct-Et11CAL FIELD. 

AN tLtl"ttNT SECTION THAT ALLOWS THE STUDY OF ALL 106 
ELEMENTS THAT HAV't BEEN DISCOVERED AND CONFikrtED. 

ELEttENT DATABASE ALLOWS FINDING DATA ~ THE ELEttENTS 
IF THE ATOf1IC SYH90l.. NUttBER. OR ELEttENT NAf1E IS KNOWN .. 

~ Disk Only: 
$42.00 + S&H 

BTU Anill1gsis IRA Milllgsis 
ANALYZES HEAT LOSS Zc GAIN 
AND CALCULATES PROPER 
HEATING AND COOLING UNIT 
SIZE . 

NEW LOW PRICE~!! 

NOT COPY PROTECTED!!! 

SAVE YOUR DATA ON DISK!!! 

INSTRUCTIONS INCLUDED 
IN SOFTWARE 

EASY TO USE • FOR 00 IT 
YOURSELF ADDICTS. 

COMPARE i .. R.~.·s AND GET 
MORE ON YOUR I NVESTMEI'H. 

NEW LOW PRICE!!~ 

NOT COPY PROTECTED~ ! ! 

SAVE YOUR DATA ON DISK!!! 

BUILT-IN DEPOSIT LIMITS 
PERSONALIZED PROFES­
Sic.NAL RESULTS 
EACH ANALYSIS IS UNIQUE 
WITH A YEAR DY V£AA 
BREAK DOWN OF RESULTS. 

The next subcommand might be a read command. The %%R 
command reads in characters n through m from the current 
file. Any range of values can be read in from the current file. 
Generally, just read in whatever characters you will be using 
to save space. Characters read in are appended to any 
previous characters - the more reads that are done , the 
larger the list of characters will grow. Purge the list by issuing 
a %%I subcommand at any time. 

One important caution: When using more than one read 
command with a single file (a typical situation), order the read 
subcommands by character number. If you do this, the reads 
will be sequential - the file is kept open and the characters 
will be read in one pass. If the reads are not in sequence by 
character number, the program will search from the 
beginning of the file for each read. In our ever-growing 
sample program line, the %%R subcommand would be used 
like this: 

150 ZA$ = "%% I; %%FSCRIPT /; %%R551, 575; %%R551, 
575; ... 

The above subcommand reads in characters 551 through 576 
(uppercase script), followed by characters 651 through 676 
(lowercase script) from the Hershey database. 

The next subcommand, %%Nh, a, m, ; , typically is an equate 
command. The N subcommand equates a set of Hershey 
numbers to ASCII codes. ASCII codes run from 0 to 31 
(control characters), from 32 to 127 (digits, uppercase and 
lowercase letters, and special characters), and from 128 
through 255 (non-standard characters not in the original 

THE POWER STONES 
OFARD 

TH~ QUEST FOR 

THE SPIRIT STONE 

You're tired, yo u're hungry, not to mention you're badly injured. 
No one in tow n seems to want to talk to you. Your magic sword has 
stopped glowing, the room is dark , yo u're out of spells, you can't 
get your wa nd to work, you won't swear to it but yo u may be lost, 
yo u have no idea what th at last puzzle meant, and you hear so mething 
large moving just beyond the only door. The old sage warned you 
there would be days like this! 

"QUEST FOR THE SPIRIT STONE" is an Adventure that will 
keep yo u playing for hours. It features single keystroke commands, 
16 color graphics, 100% Hi-Res graphics screens, full game save, 
extensive playing area, level advancement, and the disk is not copy· 
protected . You choose yo ur character's name, race, sex, and ability 
scores. The use of arrow keys simplify movement. This one is easy 
to play but a challenge to complete! 

ONLY $18.00 AND WE PAY SHIPPING! 

Send check or money order to: THREE C's 
PROJECTS 

P.O. Box 1323 
Hamlet, NC 28345 
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ASCII set). Suppose you want to equate the Hershey 
uppercase script characters at 551 through 576 to ASCII 
characters A through Z. The ASCII characters A through 
Z are codes 65 through 96. This subcommand would do the 
trick: 

1S0 ZA$ = "%%I ;FSCRIPT /; %%R551, 57S; %%N551, 
S5,2S; ... 

The N subcommand can be used at any time to change the 
equivalences for ASCII codes. The advantage of equating 
other fonts to ASCII A through Z is that standard characters 
can be used in (and printed from) ZA$. Otherwise, ZA$ might 
have to be made up of CHR$ functions - CHR$ ( 3) 
+CHR$ ( 17) +CHR$ ( 5) . . . ". Note that the N subcommand 
works with a block of m characters. Sometimes a single 
character at a time must be equated, for example: 

1000 ZA$ = ". . . %%N599, 32,1; . . . " 

The above line equates a Hershey blank 699 to an ASCII 
space, Code 32. Also note that no characters can be displayed 
with Font Driver unless they are defined by the N subcom­
mand. The Font Driver does not display normal screen 
characters (use the HPRINT command for this in CoCo 3 
Extended BASIC). 

The %%C subcommand "toggles" the control code flag in 
Font Driver. If the flag is set, a carriage return and line feed 
(ASCII characters 13 and 10) will cause the proper action 
on the screen. If the flag is not set, ASCII carriage return 
and line feed codes will be used in finding an equated Hershey 
character, just like the other ASCII codes. Alternate %%C 
subcommands turn the flag on and off. Use this command 
for automatic line spacing, if desired . 

The size of the characters displayed is determined by two 
things, the size of the character on digitization (Hershey 
worked with three basic sizes) and the scale factor. The 
%%5n, m; subcommand sets the horizontal (n) and vertical (m) 
scale factors . A scale factor of I produces characters from 
nine to 21 pixels high in 256-by-192 mode, depending on the 
font. Setting n=m will provide a character that looks like the 
original digitization in 256-by-192 mode. (In HSCREEN mode, 
n must be 2.4 times greater than m for a I : I character.) 
Increasing n produces a taller character. Increasing m 
produces a more squat character. Fractions can be used here. 
Use the $$5 subcommand as follows: 

1S0 ZA$ = "%%I; %%FSCR I PT /; %%R551, 57S; %%N551, 
S5, 2S; %%52. 4, 2; . • . 

This string sets the x scale factor to 2.4 and they scale factor 
to 2. 

The %%Wn; subcommand has two width modes for Font 
Driver. If %%W999; is specified, Font Driver will use the width 
of the character from the width bytes. This produces 
proportional spacing, where each character is allocated a 
different width. Using another width value spaces over a fixed 
amount of width for every character- the value is the width 
in pixels. Here is an example of the subcommand that sets 
proportional spacing used within a program line: 

1S0 ZA$ = "%%I; %%FSCR I PT /; %%R551, 57S; %%N551, 
S5, 2S; %%52.4,2; %%W999; ... 

The %%Mx . l:! ; subcommand positions an invisible cursor 
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to an x,y posttlon. This subcommand is used to find the 
starting position prior to displaying a new group of 
characters. The cursor is referenced to the center point of each 
character, so enough space must be provided on both its left 
and right sides. A BASIC error may result if the DRAW 
command draws off the screen. The M subcommand can be 
used at any time, and may appear like this: 

1S0 ZA$ = "%%I; %%FSCR I PT /; %%R551, 57S; %%N551, 
S5, 2S; %%52. 4, 2; %%W999; %%M32 ,1S; . . . 

The above string moves the cursor to x=32, y=l6. 

"Normal" Characters 
Screen printing is done by either CHR$ codes or normal 

ASCII characters that have been equated to corresponding 
Hershey numbers. To print in uppercase script, for example, 
the string could be: 

1S0 ZA$ = "%%I; %%FSCR IPT /; %%R551, 57S; %%RS99, 
S99;%%N551,S5,2S;%%NS99,32,1;%%52.4,2;%%W9 
99; %%M32, 1S; "THIS IS UC SCRIPT WITH BLANI<S" 

The sequence above will be printed starting at (32,32), the 
center point ofT, with proportional spacing and in script. 

Once all the definitions have been made, display of 
characters becomes much easier. Just use normal text and 
change the scaling, spacing or position when necessary. Don't 
hesitate to include your own strings as "macro" subcom­
mands, either. If uppercase script will always be scaled at 2.4 
and 2 with proportional spacing and contained in a file called 
SCRIPT/, you can do something like this: 

100 UC$ = "%%FSCR I PT /; %%R551, 57S; %%N551, 
S5,2S;%%52.4,2;%%W999" 
S00 ZA$ = UC$: GOSUB 10000 

As a further example of the use of subcommands, see the 
code in Listing 3 that prints the characters in Figure 1. 

HSCREEN Hershey Font Driver Program 
The Hershey Font Driver program for CoCo 2 users is 

identical to the program in Listing 2 except that all HDRAWs 
must be changed to DRAWs, and the SCREEN must be set by 
the calling program. 

How to Get the Hershey Font 
Because the Hershey font is in the public domain, and 

because the efforts of our MS-DOS comrades created the 
large database, the Hershey font database is available free 
to certifiable CoCo freaks. To get your copy, send a statement 
by your spouse or significant other indicating that you spend 
more time with the CoCo than with them. Also send me a 
formatted 35-track, single-sided disk and include a self­
addressed envelope large enough to hold the disk. Stamp the 
envelope with at least $1.07 worth of stamps (or more, if you 
include heavy disk protection such as cardboard or steel). 

In keeping with the spirit of this project, you may not resell 
the programs, but may distribute them free as often as you 
wish, providing my copyright is maintained. I'll also try to 
get the database and programs on Delphi. Write to William 
Barden, Jr., Post Office Box 3568, Mission Viejo, CA 92692. 

The Hershey Font Project has been an exciting one for me 
because of the enthusiastic response from readers. This 
started off as a CoCo project, and I'm glad to see that it finally 



wound up as one. I'm certain that if it had been CoCo readers 
solicited for the volunteer work, the response would have 
been just as great. This project shows what can be accom-

/ 

l \:If" 300 ..... . 122 1420 ..... . 21 
,:J 490 ... .. . 146 1610 .... . 220 

700 .... . . 112 1790 .... . . 24 
890 ..... . 142 1950 ..... . 48 
1100 ..... 217 2120 ..... . 86 
1230 .... . 153 END . . .. . 171 

Listing 1: FONTUTIL 

1,0,0 I=========================== 
================================ 
========= 
11,0 
12,0 1 HERSHEY FONT UTILITY. ALLO 
WS HERSHEY CHARACTERS TO BE READ 

FROM 
13,0 1 DISK FILE, DISPLAYED, DEFI 
NED, AND MERGED WITH DISK FILE D 
ATA. 
14,0 
15,0 I V1., 12-31-87 coco 1, 2, 3 

VERSION 
16,0 
17,0 1

--------------------

18,0 1 INITIALIZE C$ AND E TABLE 
POINTERS AND ALLOCATE ARRAYS 
19,0 CLS 
2,0,0 CLEAR 5,0,0,0 
21,0 I = ,0: J = ,0 
22,0 DIM HV( 3,0,0 ), C$( 3,0,0), E( 

6,0,0 ) 
23,0 PRINT MEM 
24,0 SCREEN ,0,1 
25,0 
26,0 '--------------------
27,0 
28,0 
29,0 
3,0,0 

' DISPLAY MENU 
CLS 
PRINT "HERSHEY FONT UTILITY" 
PRINT "1. READ CHARACTERS FR 

DMC "No Halt" Disk Controller 

plished by a group of unselfish computer users. Perhaps the 
next project of this type could be a CoCo project. Any 
volunteers? 0 

OM DISK" 
31,0 PRINT "2. DISPLAY CHARACTER" 
32,0 PRINT "3. DEFINE NEW CHARACT 
ER" 
33,0 PRINT "4. STORE CHARACTERS 0 
N DISK" 
34,0 PRINT "5. LIST CHARACTERS IN 

MEMORY" 
35,0 PRINT "6. INITIALIZE HERSHEY 

FILE!" 
36,0 
37,0 '--------------------
3_8,0 1 MAIN LOOP. INPUT SELECTION 

AND BRANCH OUT. 
39,0 PRINT "SELECTION (1-6) :"; 
4,0,0 INPUT RE 
41,0 IF RE 5 THEN GOTO 219,0 
42,0 IF RE < 1 OR RE > 6 THEN GOT 
0 39,0 
43,0 ON RE GOSUB 46,0, 71,0, 119,0, 
166,0, 219,0, 168,0 
44,0 GOTO 28,0 
45,0 ' 
46,0 '=========================== 
================================ 
========= 
47,0 
48,0 1 READ CHARACTERS FROM DISK 
49,0 1 MERGES C$ AND E ARRAYS WIT 
H HERSHEY CHARACTERS FROM DISK F 
ILE. 
5,0,0 
51,0 1

--------------------

52,0 INPUT FILENAME, START, AND 
END RANGE OF HERSHEY CHARACTERS 
AND OPEN 

53,0 INPUT "FILE NAME:"; F$ 
54,0 INPUT "INPUT START#, END#:"; 

SN, EN 
55,0 OPEN "I", #1, F$ 

Other DMC features: 
• works with original CoCo, CoCo 2, or CoCo 3 

(Mu lti-Pak required) 
• no adjustments - all-digital data separator and write 

precompensatlon Unleash your CoCo's potential! 

Did you know? 
... that all the older floppy disk controllers for the 
CoCo completely tie up (and even halt) the 6809 pro­
cessor during disk reads- and writes? No wonder 
your keyboard is constantly "losing" characters! Or 
that your serial port often gives you garbage. 

Our new Dual Mode Controller (DMC) implements a new 
"no halt" mode of operation so it can read from or write 
to disk all by itself. The 6809 is freed to process other 
tasks and respond to interrupts. This is how OS-9 was 
meant to run! But the Radio Shack "halt" mode of 
operation is also retained to maintain full compatibility 
with existing non-OS-9 software. 

Freel Disk caching software included can speed up 
OS-9 disk accesses. 

• gold plated card-edge connectors for reliability 
• ROM socket takes 24 pin or 28 pin chip; dual DOS capability 
• Radio Shack DOS 1.1 ROM installed 
• 8K bytes cache memory on board (32K optional) 
• D.P. Johnson's SDISK package (specially modified for DMC) is 

included at no charge ($30 value) 
• aluminum case 
• fully assembled and tested ; 120 day limited warranty 

To order: DMC controller with RSDOS 1.1 and SDISK (speci fy 
OS-9 Level I or II) $149.50 plus $5 S/H ($12 overseas). Add $16 
for 32K RAM option. Terms (prices in $US); check, money 
order, VISA. U.S.A. orders shipped via UPS from WA state. 

(Al so ask about our ST-2900 
6809 based expandable 
sing le board computer) 

2261 East 11th Ave. , Vancouver, B.C. , Canada V5N 1Z7 (604) 255-4485 (Pacific Time) 
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SUPER SAVINGS 
Single Issue ....... $8.00 
2-5 Issues .......... $6.00 ea. 
6-10 Issues ........ $5.00 ea. 
11 or more Issues . $4.50 ea. 
All 67 Issues ......... $185.00 
Purchase 20 or more issues and 

· fr~~"' mnnth ~••hc,..rintinn 

• Every Issue Contains 
10 or More Programs 

• Many Machine Language 
Programs 

• Available for COCO I, II and Ill 
• All Programs Include 

Documentation 

• Personal 
Checks 
Welcome! 

~ 
RAINBOW 

CERTIFICATION 
SEAL 



MAIL TO: Name CIRCLE ISSUES DESIRED 

T & D Subscription Software 1 9 17 25 33 41 49 57 65 
Address 2 10 18 26 34 42 50 58 66 

2490 Miles Standish Drive 3 11 19 27 35 43 51 59 67 
City State __ ZIP ___ 4 12 20 28 36 44 52 60 

~Holland, Michigan 49424 5 13 21 29 37 45 53 61 
Credit Card # 6 14 22 30 38 46 54 62 (616) 399-9648 7 15 23 31 39 47 55 63 
Expires 8 16 24 32 40 48 56 64 ,.. 
TOTAL AMOUNT$ PLEASE CIRCLE 

TAPE or DISK 



56,0 I 

57,0 1
--------------------

58,0 1 READ AND STORE CHARACTER L 
INES IF WITHIN INPUT RANGE 
59,0 IF EOF( 1 ) GOTO 68,0 
6,0,0 INPUT#1, C$( I ) 
61,0 NO= ( ASC( LEFT$ ( C$( I ) , 
1 ) ) - 12 8 ) * 12 8 + 

ASC( MID$( C 
$ ( I ) I 2 I 1 ) ) - 12 8 
62,0 IF NOT( ( NO >= SN AND NO <= 

EN ) ) THEN 67,0 
63,0 E( J ) = NO 
64,0 E( J + 1 ) = I 
65,0 J = J + 2 
66,0 I = I + 1 
67,0 IF NO < EN THEN GOTO 59,0 
68,0 CLOSE 
69,0 RETURN 
7,0,0 I 

71,0 1 =========================== 
================================ 
========= 
72,0 I 

73,0 1 DISPLAY CHARACTER FROM MEM 
ORY 
74,0 1 DISPLAYS A GIVEN HERSHEY C 
HARACTER # IN MEMORY. TijE LAST C 
HARACTER 
75,0 1 FOUND IS DISPLAYED IF THER 
E ARE DUPLICATES. CALLED BY DEFI 
NE CHARACTER. 
76,0 I 

77,0 1
--------------------

78,0 1 INPUT VALID #. IF NOT FOUN 
D, ANOTHER PROMPT GIVEN. ENTERIN 
G ,0 TERMINATES. 
79,0 INPUT "INPUT HERSHEY #:"; NO 
8,0,0 IF NO = ,0 THEN GOTO 117,0 
81,0 FOR K = J - 2 TO ,0 STEP -2 
82,0 IF E( K ) = NO THEN 88,0 
83,0 NEXT K 
84,0 GOTO 79,0 
85,0 I 

86,0 1
--------------------

87,0 1 INITIALIZATION AND MOVE TO 
SCREEN CENTER. 

88,0 SCREEN 1,,0: PMODE 4,1: PCLS 
89,0 K = E( K + 1 ) 
9,0,0 SX = 1.5: SY = 1.5 
91,0 DRAW "BM128, 96 11 

92,0 X = 128: Y =96 
93,0 L = 5 
94,0 I 

95,0 1
--------------------

96,0 1 START AT FIRST X/Y COORDIN 
ATE, BYPASS WIDTH 
97,0 IF LEN( C$( K ) ) <= 6 THEN 
GOTO 117,0 
98,0 A= ASC( MID$( C$( K ), L, 1 

) ) - 12 8 
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99,0 B = ASC( MID$( C$( K ) , L + 
1, 1 ) ) - 128 
1,0 ,0 ,0 L = L + 2 
1,01,0 A = A * CSX: B = B * SY: A 
= INT( X + A ) : B = INT( Y + B ) 
1,02,0 DRAW "BM" + STR$( A ) + "," 
+ STR$( B ) 

1,03,0 I 

1,04,0 1
--------------------

1,05,0 1 GET REMAINING X/Y COORDIN 
ATES AND DRAW LINE SEGMENTS 
1,06,0 A= ASC( MID$( C$( K ) 1 L, 
1 ) ) - 12 8 
1,07,0 B = ASC( MID$( C$( K ) 1 L + 

11 1 ) ) - 12 8 
1,08,0 L = L + 2 
1,09,0 IF ( A = -64 ) AND ( B = -6 
4 ) THEN GOTO 117,0 
11,0,0 IF NOT( ( A = -64 AND B = ,0 

) ) THEN GOTO 115,0 
111,0 A= ASC( MID$( C$( K) 1 L, 
1 ) ) - 128 
112,0 B = ASC( MID$( C$( K ) , L + 
1, 1 ) ) - 128 

113,0 L = L + 2 
L14,0 A = A * SX: B 

INT( X + A ) : B = 
DRAW "BM" + 

II I " + STR$ ( B ) 

= B * SY: A = 
INT( Y + B): 

STR$( A ) + 
GOTO 116,0 

115,0 A = A * SX: 
INT( X + A ) : B 
DRAW "M" + 

B = B * SY: A = 
= INT( Y + B ) : 

STR$( A ) + 
";" + STR$( B ) 

116,0 GOTO 1,06,0 
117,0 A$ "= · INKEY$: IF A$="" THEN 
GOTO 117,0 ELSE RETURN 
118,0 I 

119,0 1 ========================== 
================================ 
========== 
12,0,0 I 

121,0 1 DEFINE NEW CHARACTER. 
122,0 1 MAKES C$ ENTRY IN MEMORY, 

STORING HERSHEY CHARACTER AS A 
STRING. FIRST 
123,0 1 TWO CHARACTERS OF STRING 
ARE NUMBER, MS/LS; NEXT TWO CHAR 
ACTERS 
124,0 1 ARE STANDARD HERSHEY WIDT 
H FROM HERSHEY DEFINITIONS; REMA 
INING 
125,0 1 CHARACTERS ARE X/Y PAIRS 
FROM HERSHEY DEFINITIONS. TERMIN 
ATOR IS 
126,0 1 -64,-64. WIDTH AND X/Y PA 
IRS ARE STORED IN EXCESS 128 COD 
E. 
127,0 I 

128,0 1
--------------------

129,0 1 Input Hershey # and initi 
a1ization 



13,0,0 INPUT "INPUT#:"; NO 
131,0 A$ = 1111 

132,0 K = ,0 
133,0 I 

134,0 1
--------------------

135,0 1 Input width, XIY pairs, a 
nd -641-64 terminator 
136,0 INPUT "INPUT X,Y VALUES:"; 
HV( K ) , HV( K + 1 ) 
137,0 X = HV( K ) : Y = HV( K + 1 
) 
138,0 K = K + 2 
139,0 IF NOT( X = -64 AND Y = -64 

) THEN GOTO 136,0 
14,0,0 I 

141,0 1
--------------------

142,0 1 CONSTRUCT STRING AND MAKE 
C$ ENTRY 

143,0 C$( I ) = CHR$( INT( NO I 1 
28 ) + 128 ) + CHR$( NO- ( INT( 

NO I 128 ) ) * 128 + 128 ) 
144,0 FOR L = ,0 TO K - 1 
145,0 C$( I ) = C$( I ) + CHR$( H 
V( L ) + 128 
146,0 NEXT L 
147,0 I 

148,0 1
--------------------

149,0 1 MAKE E TABLE ENTRY, BUMP 
POINTERS, AND GO TO DISPLAY CHAR 

TEXTFORM 

lJ] 
()'\ . 

CERTIFICATION 
SE AL 

. 
8 

ACTER 
15,0,0 E( J ) = NO 
151,0 E( J + 1 ) = I 
152,0 J J + 2 
153,0 I = I + 1 
154,0 K = J - 2 
155,0 GOTO 88,0 
156,0 I 

157,0 1 ========================== 
================================ 
========== 
158,0 I 

159,0 1 STORE CHARACTERS ON DISK 
16,0,0 1 SORTS C$ ENTRIES BY HERSH 
EY #, ELIMINATING DUPLICATE ENTR 
IES IN 
161,0 1 MEMORY BY KILLING ALL BUT 

THE LAST. MERGES MEMORY C$ ENTR 
IES OVER 
162,0 1 GIVEN RANGE WITH NAMED FI 
LE, CREATING NEW NAMED FILE. REP 
LACES 
163,0 1 EXISTING FILE ENTRIES WIT 
H NEW DEFINITION FROM MEMORY. 
164,0 I 

165,0 1
--------------------

166,0 INPUT "FILE NAME:"; F$ 
167,0 NF = ,0: OPEN "I", #1, F$: G 
OTO 173,0 

r ---EVEN IF YOU DON'T HAVE A 

HARD DISK 
, 
I 
I 
I 

I YOU CAN STILL SUPERCHARGE YOUR COCO 1,2, OR 3 WITH 

RGB-DOS(HD) 

I 
I 

HERE ARE JUST SOME OF THE FEATURES OF RGB-DOS(HD) 

• FULLY COMPATIBLE WITH RS-DOS 
• WILL RUN TWO HARD DISK DRIVES 
• WILL AUTO-EXECUTE ANY PROGRAM 
• FULL SCREEN DIRECTORY DISPLAY 
• ELECTRONIC DISK LABELING 
• IMPROVED "COPY" COMMAND 
• "RUNM" COMMAND FOR M/L PROGRAMS 
• ... AND MUCH MUCH MORE! 

RGB-DOS(HD) COMBINES ALL THESE FEATURES WITH THE 
ABILITY TO RUN ANY SIZE HARD DISK DRIVE IN BASIC! I 

I DO YOUR COCO A FAVOR ... SUPERCHARGE IT WITH RGB·DOS! 

28 PIN ROM WITH USERS MANUAL ... $74.95 

ALSO ASK ABOUT OUR PC/XT·TO·COCO KEYBOARD ADAPTER I AND ou~L:;s•~·~;:o;~~~r=••c• I 
HW U SYSTEMS 

I ~~~~6~~E~LYAyg217 (716) 876-75381 
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168,0 INPUT "FILE NAME:"; F$: NF 
= 1 
169,0 PRINT "THIS DESTROYS "; F$; 

II FILEl" 
17,0,0 PRINT "Y TO CONTINUE, N TO 
RESTART:" 
171,0 A$ = INKEY$ : IF A$ = 1111 THE 
N GOTO 171,0 
172,0 IF A$ = "Y" THEN GOTO 173,0 
ELSE GOTO 28,0 
173,0 OPEN "O", #2, "HERSHEYN/" 
174,0 INPUT "INPUT START, END#:"; 

SN, EN 
17 5_0 I 

176,0 1
--------------------

177,0 1 BUBBLE SORT E TABLE AND D 
ELETE FIRST DUPLICATE ENTRIES 
178,0 PRINT "SORTING ... " 
179,0 IF J = 2 THEN GOTO 193,0 
18,0,0 SWAPP = ,0 
181,0 FOR L = ,0 TO J - 4 STEP 2 
182,0 IF E( L + 2 ) < E( L ) THEN 

T1 = E ( L +. 2 ) : T2 = E ( L + 3 
) : E( L + 2 ) = E( L ) : E( 
L + 3 ) = E( L + 1 ) : E( L ) = T 
1: E( L + 1 ) = T2: SWAPP = 1 
183,0 IF ( E( L + 2 ) = E( L ) ) 
AND ( E( L ) <> 65535 ) THEN E( 
L )=65535: T1 = E( L + 2 ) : 

T2 = E ( L + 3 ) : E( L + 2 ) = 
E( L ) : E( L + 3 ) = E( L + 1 ) : 

E( L ) = T1: E( L + 1 ) = T 
2: SWAPP = 1 
184,0 NEXT L 
185,0 IF SWAPP = 1 THEN 18,0,0 
186,0 FOR K = ,0 TO J - 2 STEP 2 
187,0 IF E( K ) = 65535 THEN J = 
K: GOTO 189,0 
188,0 NEXT K 
19,0,0 1

--------------------

191,0 1 MERGE C$ ENTRIES IN MEMOR 
Y WITH NAMED FILE, REPLACING FIL 
E 
192,0 1 ENTRIES IF SAME HERSHEY # 

IN MEMORY. 
193,0 K = ,0 
194,0 IF NF = 1 THEN GOTO 2,05,0 
195,0 IF EOF( 1 ) THEN GOTO 2,05,0 
ELSE IF K = J THEN GOTO 2090 ELS 
E C INPUT#1, A 
$ 
196,0 NO = 
) - 128 ) 

2 1 1 ) ) 
197,0 IF K 
GOTO 2,09,0 

ASC( LEFT$( A$, 1 ) 
* 128 + ASC( MID$( A$, 
- 128 
= J THEN PRINT#2, A$: 

198,0 IF E( K ) >= NO THEN GOTO 2 
,0,0,0 
199,0 IF E( K )< SN THEN K = K + 
2: GOTO 198,0 ELSE IF E ( K ) > E 
N THEN PRINT#2, A$: GOTO 2,0 
9,0 ELSE PRINT#2, C$( E( K + 1 ) 
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) : K = K + 2: GOTO 197,0 
2,0,0,0 IF E( K ) <> NO THEN GOTO 2 
,03,0 
2,01,0 IF E( K ) < 
I A$: K = K + 2: 
IF E( K ) > EN 
2, A$: GOTO 2,09,0 
$( E( K + 1) ): 

SN THEN PRINT#2 
GOTO 195,0 ELSE 

THEN PRINT# 
ELSE PRINT#2, C 
K = K + 2: 

GOTO 195,0 
2,02,0 I E( K ) > NO 
2,03,0 IF E( K ) < SN THEN PRINT#2 
, A$: GOTO 195,0 ELSE IF E( K ) > 

EN THEN PRINT#2, A$ 
: GOTO 2,09,0 ELSE PRINT#2, A$: GO 
TO 195,0 
2,04,0 1

--------------------

2,05,0 IF ( K = J ) OR ( E( K ) > 
EN ) THEN GOTO 214,0 
2,06,0 IF E( K ) >= SN THEN PRINT# 
2, C$( E( K + 1 ) ) : K = K + 2: 
GOTO 2,05,0 
2,07,0 K = K + 2: GOTO 2,05,0 
2,08,0 1

--------------------

2,09,0 IF EOF( 1 ) THEN GOTO 214,0 
21,0,0 INPUT#1, A$: PRINT#2, A$: G 
OTO 2,09,0 
211,0 I 

212,0 1
--------------------

213,0 1 FINAL LEANUP. DELETE OLD 
MASTER, RENAME NEW MASTER TO "HE 
RSHEY". 
214,0 CLOSE 
215,0 IF NF <> 1 THEN KILL F$ 
216,0 RENAME "HERSHEYN/ 11 TO F$ 
217,0 RETURN 
218,0 I 

219,0 1 ========================== 
================================ 
=========== 
22_0,0 I 

221,0 1 LIST CHARACTERS IN MEMORY 
222,0 1 LIST ' CURRENT HERSHEY CHAR 
ACTERS IN MEMORY, INCLUDING DUPL 
ICATES. 
223,0 1

--------------------

224,0 I 

225,0 CLS 
226,0 FOR K = ,0 TO J - 2 STEP 2 
227,0 IF POS( ,0 ) > 2,0 THEN PRINT 

E( K ) ELSE PRINT E( K ) ; 
228,0 NEXT K 
229,0 PRINT: PRINT "PRESS ANY KEY 

TO CONTINUE" 
23,0,0 A$ = INKEY$: IF A$ = 1111 THE 
N GOTO 23,0,0 
231,0 CLS 
232,0 GOTO 27,0 
233_0 I 

234,0 1 ========================== 
================================ 
=========== 



BULLETIN 
MATH ON DISK 

Add Fractions .............. $19.95 
Subtract Fractions .......... 19.95 
Multiply Fractions .......... 19.95 
Trigonometry Tutor .......... 19.95 
Linear Equations ............ 19.95 
Quadratic Equations ......... 19.95 
Number Sequences ............ 19.95 
Signed Numbers .............. 19.95 
Binary Dice Game ............ 19.95 
Money pack ................... 19. 95 
Distance Problems ........... 19.95 
Comparison Shopping ......... 19.95 
Sales & Bargains ............ 19.95 
Bank Account ................ 19.95 

LANGUAGE ARTS ON DISK 
Beyond Words 1 ......... , ... $19.95 
Beyond Words 2 .............. 19.95 
Beyond Words 3 .............. 19.95 
Vocabulary Builders 1 ....... 19.95 
Vocabulary Builders 2 ....... 19.95 
Vocabulary Builders 3 ....... 19.95 
Cloze Exercises 3,4,5,6,or 7.19.95 
Punctuation Practice ........ 19.95 
Story Details 2-3 or 4-5 ..... 19.95 
Drawing Conclusions 3-4 ..... 19.95 
Drawing Conclusions 5-6 ..... 19.95 
Context Clues Gr. 2-3 ........ 19.95 
Context Clues Gr. 4,5,6,or 7.19.95 

OTHER SUBJECTS ON DISK GAMES ON DISK 
The Pond ................ $29.95 
The Factory .............. 29.95 
Teasers By Tobbs ......... 29.95 
Wheel of Fortune ......... 19.95 

Explorers & Settlers ........ $19.95 
Famous American Women ........ 19.95 
Street Map Game .............. 19.95 

Wheel (Coco3/RGB) ........ 19.95 
Pegs (Coco3/RGB) ......... 19.95 
Name Flag (Coco3/RGB) .... 19.95 
First Games .............. 24.95 

States & Capitals ............ 19.95 
Know Your States ..... ···~ .... 19.95 
History Game ................. 19.95 
Chemistry Tutor .............. 24.95 
Science Game ................. 24.95 Arrow Games .............. 21.95 
Color Computer Literacy ...... 19.95 Mr. Cocohead ............. 19.95 
French Baseball .............. 19.95 Preschool 1,2, & 3 ....... 24.95 
Spanish Baseball ............. 19.95 

TAKE ADVANTAGE OF MOST DISKS AT TAPE PRICES. 
LIMITED TIME ONLY. GOOD UNTIL APRIL 15,1988 

RAINBOW 
CERTIFICA liON 

SEAL (718) 948-2748 Evenings after 7:00PM EST 

Dept. R,227 Hampton Green, Staten Island, N.Y. 10312 
Send for catalog with complete descriptions. 

Please add $1.00 per order for postage. N.Y. residents, please add proper lax. FREE set of BINARY DICE, including full directions , with 
orders of 2 or more items. 

Dealer Inquiries Invited. TRS-80 Color Computer All Payments in U.S. Funds. 



..L / 

l \.A'" 10140 ..... 29 11190 . .. . . 90 
~ 10260 . . .. 250 11440 . ... . 39 

10420 .... 247 11600 . .... 51 
10580 ..... 31 11740 . . . . 215 
10810 ... . 119 12000 .. . . 108 
10980 .... 166 END .. ... 226 

Listing 2: HFDRIVER 

1~~~~ I========================= 
================================ 
=============== 
1~~1~ I 

1~~2~ 1 HERSHEY FONT DISPLAY . LO 
ADS HERSHEY CHARACTERS FROM A DI 
SK FILE. 
1~~3~ 1 DISPLAYS CHARACTERS AT G 
IVEN LOCATION. SIZE OF CHARACTER 

MAY BE 
1~~4~ 1 MODIFIED AS REQUIRED. 
1~~5~ 1 V1.~ 1- 1-88 COLOR COMPUT 
ER 1, 2, 3 VERSION 
1~~6~ I 

1~~7~ 1
-- - ------ - ----------

1~~8~ 1 INPUT : ZA$ = CHARACTER S 
TRING TO BE INTERPRETED . 
1~~9~ 1 SUBCOMMANDS: %%I; 

INITIALIZE DRIVER - ZERO CHARAC 
TER TABLE 
1~1~~ I %%FN 
AME; SET DISK FILE NAME 
1~11~ I %%SN 
,M; SET SCALE FACTORS TO N HOR, 
M VERTICAL 
1~12~ I %%MX 
,Y; POSITION TO GRAPHICS COORDIN 
ATE X,Y 
1~13~ I %%WN 
; SET WIDTH TO N PIXELS OR 999 F 
OR PROPORTIONAL 
1~14~ I %%RN 
,M; READ HERSHEY CHARACTERS FROM 
DISK FILE IN 

1~15~ I R 
ANGE N TO M 
1~16~ I %%NH 
,A,M; EQUATE NEXT M HERSHEY CHAR 
ACTERS TO 
1~17~ I N 
EXT M ASCII CHARACTERS 
1~18~ I %%C; 

TOGGLE CONTROL CODE FLAG 
1~19~ I (STR 
ING) DISPLAY ALL OTHER CHARACTER 
S IN HERSHEY 
1~2~~ I F 
ORMAT 
1~21~ 1 OUTPUT: PARAMETERS CHANG 
ED OR CHARACTERS DISPLAYED ON SC 
REEN UNLESS 
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1~22~ 1 ERROR, IN WHICH 
CASE ZE CHARACTER POSITION OF 
LAST ERROR 
1~2 3~ I 

1~24~ 1
-- - -----------------

1~25~ 1 DATA DICTIONARY 
1~26~ 1 AX() = ASCII ARRAY; -1 I 
F NO CHARACTER DEFINED ELSE POIN 
TS TO E () 
1~27~ 1 C$() =ARRAY OF HERSHEY 
CHARACTERS; UP TO 255 CHARACTERS 
/ENTRY 
1~28~ 1 E() = ARRAY OF HERSHEY # 

POINTERS; HERSHEY # AND INDEX T 
0 C$ 
1~29~ 1 Z1 = NUMERIC VALUE OF SU 
BCOMMAND ARG 1 
1~3~~ 1 Z1$ = STRING VALUE OF SU 
BCOMMAND ARG 1 
1~31~ 1 Z2 = NUMERIC VALUE OF SU 
BCOMMAND ARG 2 
1~32~ 1 Z3 = NUMERIC VALUE OF SU 
BCOMMAND ARG 3 
1~33~ 1 ZA = INPUT TO DISPLAY CH 
ARACTER SUBROUTINE - ASC VALUE 0 
F CHARACTER 
1~34~ 1 ZA$ = STRING TO BE DISPL 
AYED 
1~35~ 1 ZB = BEGINNING OF DISK C 
HARACTERS (WORKING) 
1~36~ 1 ZB$ = CURRENT CHARACTER 
(WORKING) 
1~37~ 1 ZC = ENDING OF DISK CHAR 
ACTERS (WORKING) 
1~38~ 1 ZC$ = WORKING 
1~39~ 1 ZE = ERROR FLAG FOR RETU 
RN; ~ IF NO ERROR OR CP IF ERROR 
1~4~~ 1 ZF = WORKING 
1~41~ 1 ZF$ = DISK FILE NAME, DE 
FAULT = 1111 

1~42~ 1 ZG = WORKING 
1~43~ 1 ZI = POINTS TO NEXT (UNU 
SED) ENTRY IN C$ 
1~44~ 1 ZJ = POINTS TO NEXT (UNU 
SED) ENTRY IN E 
1~45~ 1 ZK = WORKING 
1~46~ 1 ZL = WORKING 
1~47~ 1 ZM = INDEX TO CURRENT CH 
ARACTER IN INPUT STRING 
1~48~ 1 ZN = # OF ARGUMENTS FROM 

PARSE SUBROUTINE 
1~49~ 1 ZO = HERSHEY # (WORKING) 
1~5~~ 1 ZQ = WORKING 
1~51~ 1 ZS = FUNCTION # FROM PAR 
SE SUBROUTINE 
1~52~ 1 ZU = CURRENT HORIZONTAL 
SCALE FACTOR 
1~53~ 1 ZV = CURRENT VERTICAL SC 
ALE FACTOR 
1~54~ 1 ZW = CURRENT WIDTH IN PI 
XELS OR 999 FOR PROPORTIONAL 



DJ5TlJ SUPER PRODUCTS 
•••••••••••••••• 

INTRODUCES 
THE FANTASTIC 

SUPER CONTROLLER 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
POWER BEYOND BELIEF 

Ill Radio Shack/Tandy controller compatible. 
iJ Works on all COCOs! 1, 2 or 3, with or without Multi-pak interface. 
iJ One 24/28 pin socket, for 8K ROM, 2764, 27128 or 27256. 
il Internal Mini-Expansion-Bus Connector for one DISTO 

Super Adapter board. 
Ill Low Power draw; Within COCO's power requirements. 
IIJ Gold Plated edge connectors. 
IIJ Under OS-9: 

• Buffered Read/Write sector achieved without halting the CPU. 
• Continual use of keyboard even while Reading or Writing to disk. 
• System's Clock no longer looses time during Read & Write . 
• NMI is blocked and transferred to IRQ in software for low CPU overhead. 
• Completely Interrupt driven for fast and smooth Multi-Tasking operations. 
• Drivers (written by Keven Darling) for Level 1 and 2. 

Suggested Retail Price $150 Introductory Price $130 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
[D~STDsuPERCONTROLLERI $99.951 Dl5TCJ SUPER ADD-ONS 

D~STD J 
SUPER RAM 

A superb controller. Along with 
the included C-DOS, plug-in 
three more software selectable 
2764 or 27128 EPROMs burned 
to your liking . 

The internal Mini Expansion Bus 
lets you add some incredible 
features to the controller. Disto 
Super Add-Ons were designed 
to fit neatly inside the Super 
Controller case. 

ZeroK $29.95 
Fui/512K 89.95 

Now is the time to upgrade your 
COCO 3 to 512K of memory. 
Available with or without mem­
ory chips, the Super Ram 3 
board is easily installed inside 
the COCO. It is fully compatible 
with OS-9 Level 2 and is deliv­
ered with a software package 
(for BASIC) that includes: a 
printer spooler, a ramdisk, a 
memory test and an install/con­
figure program for your system. 

REAL TIME CLOCK AND PARALLEL PRINTER INTERFACE 
Have the Real Time, date and year displayed on you r screen at a simple 
command. $39.95 

MINI EPROM PROGRAMMER 
A low cost EPROM programmer that attaches directly to your Disto 
Super Contro ller to program those often used utilities. $54.95 

HARD DISK INTERFACE 
A hard disk interface fully compatible with S.A.S.I.controller. Fits inside 
the Super Controllers , Ramdisk or MEB adapter. OS-9 Drivers are 
included. $49.95 

SUPER RAMDISK 512K 
Imagine having access to 512K of virtual disk memory in close to no time. 
Upgradable to One Megabyte $119.95 

MEB ADAPTER 
A Stand-Alone Mini-Expansion-Bus in which you can plug any other 
DISTO Adapter directly in a Multi-pak without the need for a Super Controller 
or Ramdisk $24.95 

V€ CRC COMPUTERS inc. 
10802 Lajeunesse, Montreal, Quebec, Canada, H3L 2E8 

MASTER CARD 
AND VISA 
ACCEPTED 

1-514-383-5293 
We accept phone orders. 
Call for Canadian prkes. 

Include S&H of $4 or $8 if order exceeds $75. 



1~55~ ' ZX = CURRENT X POSITION 
1~56~ ' ZY = CURRENT Y POSITION 
1~57~ ' ZZ = TOGGLE FOR CONTROL 
CHARACTER ACTION 
1~58~ ' * *WORKING** INDICATES A 
VARIABLE USED FOR TEMPORARY STOR 
AGE 
1~59~ ' 
1~6~~ '--------------------
1~61~ ' START OF CODE 
1~62~ ZM = 1: ZE = ~ 
1~63~ IF ZM > LEN( ZA$ ) THEN RE 
TURN 
1~64~ ZB$ =MID$( ZA$, ZM, 1 ) 
1~65~ IF ZB$ <> "%" THEN GOTO 11 
4~~ ELSE IF MID$( ZA$, ZM + 1, 1 
) <> "%" THEN GOTO 
114~~ 

1~66~ ·' 
1~67~ 1 "%%" SUBCOMMAND HERE 
1~68~ '--------------------
1~69~ GOSUB 1153~ 

. 1~7~~ ON ZS GOSUB 1~75~,1~8~~,1~ 
86~,1~91~,1~96~,11~1~,1119~,1134 

~ 
1~71~ GOTO 1~63~ 

1~72~ ' 
1~73~ '--------------------
1~74~ ' "%%I;" ~UBCOMMAND - INIT 
IALIZE 
1~75~ IF ZN <> ~ THEN ZE = ZM: G 
OTO 1~78~ ELSE ZI = ~: ZJ = ~: Z 
F$ = "": ZO = ~ 
1~76~ FOR ZL = ~ TO 255: AX( ZL 
) = - 1: NEXT 
1~77~ zu = 1: zv = .5: zw = 1~: 
ZE = ~: ZZ = ~ 
1~78~ RETURN 
1~79~ ' 
1~8~~ '--------------------
1~81~ ' "%%F,NAME;" SUBCOMMAND -

SET FILE NAME 
1~82~ IF ZN <> 1 THEN ZE = ZM: G 
OTO 1~83~ ELSE ZF$ = Z1$: CLOSE 
2 
1~ 8 3 ~ RETURN 
1~84~ '--------------------
1~85~ ' "%%SN,M;" SUBCOMMAND - S 
ET SCALE FACTORS 
1~86~ IF ZN <> 2 THEN ZE = ZM: G 
OTO 1~87~ ELSE ZU = Z1: ZV = Z2 
1~87~ RETURN 
1~88~ ' 
1~89~ '--------------------
1~9~~ ' "%%MX,Y;" SUBCOMMAND- S 
ET GRAPHICS POSITION 
1~91~ IF ZN <> 2 THEN ZE = ZM: G 
OTO 1~92~ ELSE ZX = Z1: ZY = Z2 
1~92~ RETURN 
1~93~ ' 
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1~94~ '--------------------
1~95~ ' "%%WN;" SUBCOMMAND - SET 

WIDTH TO N PIXELS 
1~96~ IF ZN <> 1 THEN ZE = ZM: G 
OTO 1~97~ ELSE ZW = Z1 
1~97~ RETURN 
1~98~ ' 
1~99~ '--------------------
11~~~ ' "%RN,M;" SUBCOMMAND - RE 
AD CHARACTERS FROM DISK 
11~1~ IF ZN <> 2 THEN ZE = ZM: G 
OTO 1114~ ELSE ZB = - Z1: ZC = Z2 
11~2~ IF ZO <> ~ THEN IF ZO < ZB 

THEN GOTO 11~4~ ELSE CLOSE 2 
11~3~ OPEN "I", #2, ZF$ 
11~4~ IF EOF( 2 ) GOTO 1113~ 
11~5~ INPUT#2, C$( ZI ) 
11~6~ ZO = ( ASC( LEFT$( C$( ZI 
), 1))- 128) * 128 + 

ASC( MID$( 
C$ ( ZI ) I 2, 1 ) ) - 128 

11~7~ IF NOT( ( ZO >= ZB AND ZO 
<= ZC ) ) THEN GOTO 1112~ 
11~8~ E( ZJ ) = ZO 
11~9~ E( ZJ + 1 ) = ZI 
111~~ ZJ = ZJ + 2 
1111~ ZI = ZI + 1 
1112~ IF ZO < ZC THEN GOTO 11~4~ 

ELSE GOTO 1114~ 

1113~ CLOSE 2 
1114~ RETURN 
1115~ ' 
1116~ '--------------------
1117~ 1 "%%NH,A,M;" SUBCOMMAND -

EQUATE HERSHEY TO ASCII 
1118~ 1 EQUATES AS ENTRIES TO E 
ENTRIES 
1119~ IF ( ZN <> 3 ) THEN ZE = Z 
,M: GOTO 113~~ 
112~~ FOR ZL = 1 TO ZJ 
1121~ FOR ZQ = ~ TO ZJ - 2 STEP 
2 
1122~ IF E( ZQ ) = Z1 THEN GOTO 
1126~ 
1123~ NEXT 
1124~ ZE = ZM 
1125~ GOTO 1127~ 
1126~ AX( Z2 ) = ZQ 
1127~ Z1 = Z1 + 1 
1128~ Z2 = Z2 + 1 
1129~ NEXT ZL 
113~~ RETURN 
1131~ ' 
1132~ 1 ---~----------------
1133~ 1 "%%C;" SUBCOMMAND - TOGG 
LES CONTROL CODE FLAG 
1134~ IF ZN <> ~ THEN ZE = ZM: G 
OTO 1136~ 
1135~ ZZ = ZZ XOR 1 
1136~ RETURN 



1137,0 
1138,0 1

--------------------

1 139,0 1 NORMAL CHARACTER - MAY B 
E ASCII ,0 THROUGH 255 
114,0,0 ZA = ASC ( ZB$ ) 
1141,0 IF ( ZA >= 32 ) THEN GOTO 
1144,0 ELSE IF ZZ <> ~ THEN GOTO 
1144,0 
1142~ IF ZA = 1~ THEN ZY = INT( 
ZY + 32 * ZV ) : GOTO 1145~ 
1143~ IF ZA <> 13 THEN GOTO 1145 
~ ELSE ZX = INT ( 16 * ZU ) : GOTO 

1145,0 
1144,0 GOSUB 1186~ 
1145~ ZM = ZM + 1 
1146,0 GOTO 1~ 6 3,0 
1147~ I 
1148,0 1 ========================= 
================================ 

1149,0 
115,0,0 PARSE SUBCOMMAND LINE SU 
BROUTINE 
1151,0 1 RETURNS ZN 
= ARG1; Z2 = ARG2; 
= CP OF 

= # ARGS; Zl 
Z3 = ARG3; ZE 

ERROR; Z 
S = SUBCOMMAND FUNCTION 
1152,0 
1153~ 
1154,0 

) 

ZN = ~ 
ZC$ = MID$ ( ZA$ 1 ZM + 2 I 1 

1155,0 ZS = INSTR ( 11 IFSMWRNC 11
1 ZC 

$ ) 
1156,0 IF ZS = ~ THEN 

11 i fsmwrnc 11
, ZC$ ) 

1157~ IF ZS = ~ THEN 
1158~ ZM = ZM + 3 
1159~ FOR ZF = ZM TO 
116,0~ IF MID$( ZA$ 1 
11 OR MID$( ZA$ 1 ZF 1 

EN GOTO 1163,0 
1161,0 NEXT ZF 

zs = 

ZE = 

LEN( 
ZF I 1 
1 ) = 

INSTR ( 

ZM 

ZA$ 
) II • 

' II II TH I 

1162,0 ZE = ZF - 1: ZM = ZE: GOTO 

1988 -- The Year of the Hard Disk! 
The CoCo XT hard disk interface from Burke & Burke lets you connect up to 2 low 
cost, PC compatible 5-120 Megabyte capacny h1ud drives to your CoCo. You buy the 
drive, Western Digital WD1002-WX1 or WD1002-27X (RLL) controller, and a case from 
the PC dealer of your choice. Just plug them into the CoCo XT, plug the CoCo XT Into 
your Muni-PAK, and you have a 20 Meg OS9 hard disk system for under $4501 

Great for multi-user systems ! The CoCo XT interface uses advanced "NO HALT" 
hard disk contro llers, which do not halt your CoCo and do not disable or use interrupts 
during hard disk access. You get fu ll type-ahead, and the system clock does not lose 
time during hard disk access. Fully compatib le with most RS-232 expansion ports I 

CoCo XT (with anodized housing, 50 page user manual, hard disk back-up utility and 
new, Version 2.0 drivers for use with both OS9 & HYPER-I/O) - $69.95. Or choose the 
CoCo XT -RTC (includes real-time clock I calendar with battery backup) - $99.95 

THE PROFESSIONAL TOUCH: XT-ROM -Automatically boots OS9 from your 
hard disk. Installs in the BIOS ROM socket of your hard disk controller •• $19.95. 

1179,0 
1163,0 Z1 =VAL( MID$( ZA$ 1 ZM 1 Z 
F - ZM ) ) 
1164,0 Z1$ =MID$ ( ZA$ 1 ZM 1 ZF 
ZM ) 
1165,0 ZM = ZF + 1: IF ZF <> 4 TH 
EN ZN = ZN + 1 
1166,0 IF MID$ ( ZA$ 1 ZF 1 1 
11 THEN GOTO 1179,0 
1167,0 FOR ZF = ZM TO LEN( 
1168,0 IF MID$( ZA$ 1 ZF 1 1 
11 OR MID$ ( ZA$, ZF 1 1 ) 
EN GOTO 1171~ 

= 

ZA$ 
) 
II II 

I 

II • 

' 

II • 

' TH 

1169,0 NEXT ZF 
117~~ ZE = ZF 1: ZM = ZE: GOTO 
1179~ 

1171~ Z2 
F - ZM ) 

VAL ( MID$ ( ZA$ I ZM, 

1172,0 ZM = ZF + 1: ZN ZN + 1: 

z 

IF MID$ ( ZA$ 1 ZF, 1 ) = 11 ; 11 THEN 
GOTO 1179,0 
1173~ FOR ZF = ZM TO LEN( 
1174~ IF MID$ ( ZA$, ZF 1 1 
11 THEN GOTO 1177,0 
1175,0 NEXT ZF 

ZA$ 
) II • 

' 

1176,0 ZE = ZF - 1: ZM = ZE: GOTO 
1179,0 
1177~ Z3 =VAL ( MI D$ ( ZA$ 1 ZM 1 Z 
F - ZM ) 
1178,0 ZM = ZF + 1: ZN = ZN + 1 
1179~ RETURN 
118,0~ 
1181,0 I========================= 
================================ 
=========== 
1182~ 
1183~ DISPLAY CHARACTER SUBROU 
TINE 
1184,0 DISPLAYS A GIVEN HERSHEY 

CHARACTER # REFERENCED BY ASCII 
CODE 
1185~ 
1186~ IF AX( ZA ) = -1 THEN ZE 

Announcing the Dynamic Disk Interface! 
Got the 35-track floppy disk blues? Burke & Burke proudly presents HYPER- I/O 
Vers ion 2.0 -the program that modifies the RS-DOS Disk BASIC in your CoCo 1, 2. 
or 3 to provide a "Dynamic Disk Interlace". This program lets you use your existing 
BASIC and RS-DOS software with hard disk interfaces (such as the CoCo XT), RAM 
Disks, and any mix of floppy drives I rom 160K to 720K each. HYPER-I/O can even read 
standard disks in those quad-density, 160 track floppy drives. Fully RESET protected, 
user-conligurable, expandable, OS9 compat ible, EPROM-able HYPER-I/O may soon 
be THE RS-DOS enhancement of choice lor the CoCo 1, CoCo 2, and CoCo 31 

HYP ER- I/O (64K, includes 50 page user manual, BASIC & OS9 utilities)·· $29.95. 
HYPE R- Ill (RAM Disk and Print Spooler for CoCo 3 HYPER-I/O) --$19.95 

059 Directory Assistants WILDietsyouusewildcardswithosgs 
commands. MV rapidly moves files, and even entire directories, from place to place 
on your hard orlloppy disks. WILD & MV ·-one disk, two great utilities, only $19.951 

OS9 : wild asm /dO/src/*.src o=/dl/abs/release/*.abs 
OS9: mv /dl/abs/release /dl/release 

W :f!Llutk~ & :f!Llutk~ 1·•~1 ~P.O . Box 1283 Pa lat ine , IL 60078 -1283 (312) 397-2898 

ILLINOIS RESIDENTS PLEASE ADD 7% SALES TAX. ~ 
COO's add 52.20. Shipping (within the USA) $2.00 per fr~'' 
CoCo XT; $1 .50 per disk or ROM. Please allow 2 weeks 
for delivery (overnight delivery also available for in-stock RAINBOW 

items). T elephone orders accepted (312) 397-2898. CERT~~lON 
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Protect and highlight 
your important 
magazine collection 
with sturdy 
RAIIBOW 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, distinctive 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. Spend more time with your CoCo and eliminate 
those frustrating 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). 

Special Discounts on Past Issues 
To help you 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 binders, 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 purchase: 

__ 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 -----------------------------------------------------------------------

Mail to: Rainbow Binders, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. 

Binders are $13.50 per two-binder 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 orde r to hold d o wn non-editorial costs, w e do no t bill. 

For credit card orders call (800) 847-0309, 8 a.m. to 5 p.m. EST 
All other inquiries call (502) 228-4492. 



ZM: GOTO 1218,0 
1187,0 ZK = E( AX( ZA ) + 1 ) 
1188,0 IF ZW <> 999 THEN GOTO 119 
2,0 
1189,0 ZF = -( ASC( MID$(C$( ZK ) 
I 31 1 )) -128) + ASC( MID$(C$ 
( ZK ) I 4 I 1 ) ) - 12 8 
119,0,0 ZF = ( ZF I 2 ) * ZU 
1191,0 ZX = INT(ZX + ZF) 
1192,0 HDRAW "BM" + STR$( ZX ) + 
11 111 + STR$( ZY ) 
1193,0 ZL = 5 
1194,0 1 START AT FIRST XIY COORD 
INATE 1 BYPASS WIDTH 
1195,0 IF LEN( C$( ZK ) ) <= 6 TH 
EN GOTO 1213,0 
1196,0 ZF = ASC('MID$( C$( ZK ) 1 
ZL 1 1 ) ) - 128 
1197,0 ZG = ASC( MID$( C$( ZK) 1 
ZL + 1 I 1 ) ) - 12 8 
1198,0 ZL = ZL + 2 
1199,0 ZF=ZF*ZU:ZG=ZG*ZV:ZF=INT(Z 
X+ZF):ZG=INT(ZY+ZG) 
12,0,0,0 HDRAW "BM" + STR$( ZF ) + 
11 111 + STR$( ZG ) 
12,01,0 1 GET REMAINING XIY COORDI 
NATES AND DRAW LINE SEGMENTS 
12,02,0 ZF = ASC( MID$( C$( ZK) 1 
ZL 1 1 ) ) - 12 8 
12,03,0 ZG = ASC( MID$( C$( ZK ) 1 

ZL + 1 1 1 ) ) - 128 

Listing 3: EXAMPLE 

5,0 1 DEMONSTATION 1 FOR HERSHEY 
SCREEN - FONTS 
52 CLEAR 7,0,0,0 
54 DIM E(3,0,0) I C$(15,0) I AX(255) 
56 HSCREEN 4 
58 PCLS 
6,0 ZA$="%%I;%%FHERSHMASI;%%R5,01 1 

526;%%R6,01 1626;%%R699 1 699;%%N699 
132 1 1;%%N5,01,65,26;%%N6,01,97,26; 
":GOSUB 1,0,0,0,0 
62 ZA$= 11 %%Sl.,0,,0.4;%%W2,0;%%M32,1 
6;This is Simple Text": GOSUB 1,0 
,0,0,0 
64 ZA$="%%W999;%%M32,36;This is 
Proportional Text": GOSUB 1,0,0,0,0 
66 ZA$="%%I;%%FHERSHMASI;%%R699, 
699;%%R3,0,01,3,026;%%R31,01,3126;%% 
N3,0,01,65,26;%%N31,01,97,26;%%N699 
, 32,l;%%Sl.,0,,0.4;%%W999;%%M32, 56 
;This is Complex Text": GOSUB 1,0 
,0,0,0 

12,04,0 ZL = ZL + 2 
12,05,0 IF ( ZF = -64 ) AND ( ZG = 

-64 ) THEN GOTO 1213,0 
12,06,0 IF NOT( ( ZF = -64 AND ZG 
= ,0) ) THEN 1211,0 
12,07,0 ZF = ASC( MID$( C$( ZK ) 1 

ZL 1 1 ) ) - 128 
12,08,0 ZG = ASC( MID$( C$( ZK ) 1 
ZL + 1 1 1 ) ) - 128 
12,09,0 ZL = ZL + 2 
121,0,0 ZF = ZF * ZU: ZG = ZG * ZV 
: ZF = INT(ZX + ZF): ZG = INT(ZY 
+ ZG): HDRAW "BM" 
+ STR$( ZF ) + 11 1 11 + STR$( ZG ) 

: GOTO 1212,0 
1211,0 ZF = ZF * 
: ZF = INT(ZX + 
+ ZG) : 

ZU: ZG = ZG * ZV 
ZF): ZG = INT(ZY 

HDRAW "M" 
+ STR$( ZG ) + STR$( ZF ) + 11

1
11 

1212,0 GOTO 12,02,0 
1213,0 IF ZW <> 999 THEN ZX = ZX 
+ ZW: GOTO 1218,0 
1214,0 ZF = -( ASC( MID$(C$( ZK ) 
I 31 1 )) - 128) + ASC( MID$(C$ 
( ZK ) I 4 I 1 ) ) - 12 8 
1215,0 ZF = ( ZF I 2 ) * zu 
1216,0 ZX = ZX + ZF 
1218,0 RETURN 
1219,0 1 ========================= 
================================ 
================ 

68 ZA$="%%I;%%FHERSHMASI;%%R699 1 

699;%%R2,051 1 2,076;%%R2151,2176;;% 
%N2,051,65,26;%%N2151,97,26;%%N69 
9,32,1;%%Sl.,0,,0.4;%%W999;%%M32,7 
6;This is Italics": GOSUB 1,0,0,0,0 
7,0 ZA$="%%S2.,0,1.5;%%M32 1 1,03;Lar 
ge and Tall": GOSUB 1,0,0,0,0 
72 ZA$="%%I;%%FHERSHMASI;%%R699, 
699;%%R33,01,3325;%%N33,01,65 1 26;% 
%N699,32,1;%%Sl.5 1 ,0.6;%%W999;%%M 
32 1 14,0;DEUTSCHLAND": GOSUB 1,0,0,0,0 
74 ZA$="%%R3,0,01,3,0,03;%%N3,0,01,65, 
3;": GOSUB 1,0,0,0,0 
76 ZA$="%%S,0.3,,0.15;%%M32,17~:AB 
C%%S,0.5,,0.2;%%M62 1 17,0;ABC%%S,0.75 
1 _0.3;%%M112,17,0;ABC%%Sl.,0,,0.4;%% 
M177,17,0;ABC%%S1.5,,0.6;%%M27,0,17 
,0;ABC%%S2.,0,,0.8;%%M4,0,0,17,0;ABC%% 
S3.,0 1 1.6;%%M56,0,17,0;A": GOSUB 1,0 
,0,0,0 
78 GOTO 78 
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Racksellers 

The retail stores listed below carry THE RAINBOW on a regular basis and 
may have other products of interest to Tandy Color Computer users. We 
suggest you patronize those in your area. 

AlABAMA FLORIDA (cont'd) MAINE (cont'd) 
Birmingham Jefferson News Co. South Brockton Voyager Bookstore 
Brewton McDowell Electronics Pasadena Poling Place Bookstore Caribou Radio Shack 
Florence Anderson News Co. Starl<e Record Junction, Inc. Oxford Books-N-Things 
Greenville M & B Electronics Radio Shack Dealer 
Madison Madison Books Sunrise Sunny's at Sunset 

Sanford Radio Shack 

Montgomery T rode 'N' Books Tallahassee Anderson News Co. MARYLAND 
Tuscaloosa Injun John's, Inc. DuBey's News Canter College Park University Bookstore 

AlASKA 
Titusville Computrac 

MASSACHUSETTS 
Fairbanks Electronic World GEORGIA Boston Eastern Newsstand 

ARIZONA Atlanta Borders Brockton Voyager Bookstore 

Cottonwood A & W Graphics Co. Bremen Bremen Electronic s/Radio Shack Cambridge Out Of Town News 

Lake Havasu Forest Park Ellers News Center Ipswich Ipswich News 

City Book Nook Jesup Radio Shack Littleton Computer Plus 

Phoenix TRI-TEK Computers Marietta Act One Video Lynn North Shore News Co. 

Sierra Vista Livingston's Books 
Thomasville Smokehouse Newsstand Swansea Newsbreak. Inc. 

Tempe Books, Etc. Toccoa Martin Music Radio Shack 
MICHIGAN 

Computer Library IDAHO Al len Park Book Nook, Inc. 
Tucson Anderson News Co. Boise Bock Shelf. Inc. Birmingham Border's Book Shop 

ARKANSAS Moscow Johnson News Agency Durand Robbins Electronics 

Fayetteville Vaughn Electronics/Radio Shack IlliNOIS E. Detroit Merit Book Center 

Fl. Sm ith Hot Off the Press Newsstand Belleville Software or Systems Harrison Harrison Radio Shack 

Little Rock Anderson News Co. Champaign Book marl< Hillsdale Electronics Express/Radio Shack 

Chicago B. Dalton Booksellers Holland Fris News Company 
CALIFORNIA Decatur Bock Emporium Howell Howell Auto Parts 
Berkeley Lyon Enterprises K-MartPiaza Lowell Curt's Sound & Home Arcade Center 
Citrus Heights Software Plus Northgate Mall Muskegon The Eight Bit Corner 
Grass Valley Advance Radio, Inc. East Moline Book Emporium Niles Michiona News Service 
Half Moon Bay Strawflower Electronics Evanston Norris Center Bookstore Perry Perry Computers 
Hollywood Levity Distributors Kewanee Book Emporium Riverview Riverview Bock Store 

Stef-Jen, Inc. Roseville New Horizons Book Shop 
La Jolla Butler & Mayes Booksellers 

Lisle Book Nook 

Los Angeles C ircus of Books (2 Locations) 
Lombard Empire Periodicals MINNESOTA 
Newlon Bill's TV Radio Shock Burnsville Shinders Burnsville Marysville Bockland Paris Book Emporium Crystal Shinders Crystal Gallery Napa Bookends Bookstore 

Oakland DeLouers News Agency 
Peoria Book Emporium Duluth Carlson Bocks 

Sacramento Deibert's Readeramo Sheridan Village Edina Shinder's Leisure Lane 

Tower Magazine Westlake Shopping Center Minneapolis Shinder's (2 Locations) 

San Francisco Booksmith 
Illinois News Service Minnetonka Shlnders Ridge Square 

Bookworl<s 
Springfield Book Emporium Roseville Shinder's Roseville 

Castro Kiosk Sangomon Center North St. Paul Shinders Annex 

Santa Monica Midnight Special Bookstore Town & Country Shopping Ctr. Shinders Maplewood 

San Jose Computer Literacy Bookshops 
Sunnyland Book Emporium Shinders St. Pauls 

Santo Rosa Sawyers News, Inc. 
West Frankfort Paper Place Willmar The Photo Shop 

Stockton Harding Way News Wheeling North Shore Distributors 
MISSOURI 

Paperbacks Unlimited INDIANA Farming ton Ray's TV & Radio Shack 
Sunnyvale Computer Literacy Angola D & D Electronics Fiat River Roy's TV & Radio Shack 
Torrance El Camino College Bookstore Radio Shack Florissant Book Brokers Unlimited 

COLORADO 
Berne White Cottage Electronics Jefferson City Cowley Distributing 

Aurora Aurora Newsstand Bloomington Bock Corner Ki rksville T&R Electronics 

Colorado 
Columbus Micro Computer Systems, Inc. Moberly Audio Hut 

Springs Hathaway's Crawfordsville Koch's Books St. Louis Book Emporium 

Denver News Gallery Dyer Miles Books St. Robert Bailey's TV & Radio 

Glenwood Franklin Gallery Book Shop 
Garrett Finn News Agency, Inc. MONTANA 

Springs The Book Train Indianapolis Bookland, Inc. Butte Plaza Books 
Grand Borders Bookshop Whitefish Consumer Electronlc.s of Whitefish 

Junction Readmore Book & Magazine 
Longmont City Newsstand Delmar News NEBRASKA 

Indiana News Lincoln Nebraska Bookstore 
DELAWARE Southside News Omaha Nelson News 
Middletown Delmar Co. Lebanon Gallery Book Shop 
Milford Milford News Stand Martinsville Radio Shack NEVADA 

Newarl< Newarl< Newsstand Wabash Milling's Electronics Carson City Bockcellor 
Wilmington Normar. Inc.-The Smoke Shop IOWA 

Las Vegas Hurley Electronics 

DISTRICT OF COLUMBIA Davenport Interstate Book Store 
Steve's Books & Magazines 

Washington. Des Moines Thackery's Books, Inc . NEW HAMPSHIRE 

DC Chronic hies Fairfield Kremers Books & Gifts Keene Radio Shack Associate Store 

NewsRoom Ottumwa Southside Drug Manchester Bookwrights 
World News. Inc. West Lebanon Verham News Corp. 

KANSAS 
Hutchinson Crossrocds, Inc. NEW JERSEY 

flORIDA Topeka Palmer News. Inc. Atlantic City Atlantic City News Agency 
Boca Ratoo Great American Book Co. Town Crier ofTopeka. Inc. Cedar Knolls Vi llage Computer & Software 

Software, Software, Inc. Wellington Dandy's/Radio Shack Dealer C linton Micro World II 
Clearwater The Avid Reader Wichita Amateur Radio Equipment Co. Marmora Outpost Radio Shack 
Cocoa The Open Door Lloyd's Radio Pennsville Dave's Elect. Radio Shack 
Dania Dania News & Books Rockaway Software Station 
Davie Software Plus More KENTUCKY 
Ft. Lauderdale Bob's News & Book-Store Hazard Donlel Boone Gulf Mort NEW MEXICO 

Clarl<s Out of Town News Henderson Matrs News & Gifts Alamogordo New Horizons Computer Systems 

Mike's Electronics Distributor Hopkinsville Hobby Shop Albuquerque Front Page Newsstand 

Gainesville Paper Chase Louisvi lle Hawley-Cooke Booksellers (2 Locations) Page One Newsstand 

Jacksonville Book Co. Paducah Radio Shack Santa Fe Downtown Subscription 

The Book Nook lOUISIANA NEW YORK 
White's of Downtown Bookstore Baton Rouge City News Stand Amherst Village Green-Buffalo Books 

North Miami NewO~eans Sidney's News Stand Uptown Brockport Lift Bridge Book Shop, Inc. 
Beach Almer Bookstore Monroe The Book Rack Brooklyn Cromland, Inc. 

Panama City Boyd-Ebert Corp. Elmira Heights Southern Tier News Co .. Inc. 
Pensacola Anderson News Co. MAINE Fredonia On Line: Computer Access Center 
Pinellas Pari< Wolfs Newsstand Bangor Magazines. Inc. Hudson Falls GAWest&Co. 
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NEW YORK (cont'd) 
Huntington Osco(s Bookshop 
Johnson City Unicorn Electronics 
New York Barnes & Noble-Soles Annex 

Coliseum Books 

Pawling 
Rochester 

Eastern Newsstand 
Grand Central Station. Track 37 
200 Park Ave .. (Pan Am #1) 
55 Water Street 
World Trade Cenier #2 

First Stop News 
ldie Hours Bookstore 
International Smoke Shop 
Jonil Smoke 
Penn Book 
Softwme City 
State News 
Walden Books 
World Wide Media Services 
Universal Computer Service 
Village Green 
World Wide News 

Woodhaven Spectlum Projects 

NORTH CAROLINA 
Cary News Center in Cary Village 
Chapel Hili UniveiSity News & Sundry 
Charlotte Newsstand lnt' l 

Havlock 
Hickory 
Jacksonville 
Kernersville 
Marion 
Winston-Salem 

OHIO 
Akron 
Blanchester 
Canton 
Chardon 
Cincinnati 
Cleveland 
Columbiana 
Columbus 

Dayton 

Dublin 
Fairborn 

Findley 
Kent 
Lakewood 
Limo 
Miamisburg 
Parma 
Toledo 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Oklahoma 

City 
Toklequah 
Tulsa 

OREGON 
Eugene 
Portland 

Salem 

PENNSYLVANIA 
Allentown 
Altoona 
Bryn Mawr 
Feasterville 
King of Prussia 
Malvern 
Phoenixville 
Reading 
Temple 
West Chester 
Wind Gap 
York 

RHODE ISLAND 

Papers & Paperloack 
Computer Plus 
C' Books & Comics 
Michele's. Inc. 
K & S Newsstand 
Boomers Rhythm Center 
K & S Newsstand ( 3 Locations) 
Rainbow News ltd. 

Churchill News & Tobacco 
JR Computer Control 
Little Professor Book Center 
Thrasher Radio & TV 
Cinsott 
Erleview News 
Fidelity Sound & Electronics 
B5 Software 
Micro Center 
The Newsstand 
Books& Co. 
Huber Heights Book & Card 
Wilke News 
Wright News & Books 
Book Born 
News-Readers 
Wilke's University Shoppe 
Open Book 
The News Shop 
Lakewood International News 
Edu-Caterers 
Wilke News 
Bookmark Newscenter 
Leo's Book & Wine Shop 
Book Nook, Inc. 
Fine Print Books 
Plaza Book & Smoke Shop 

Merit 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 
Stevens Radio Shack 
Smith's News & Card Center 
Software Corner 
Chester County Book Co. 
Micro World 
The Computer Center of York 
Tollgate Bookstore 

Newport Bellevue News 
Warwick Software Connection 

SOUTH CAROLINA 
Charleston Hts. Software Haus. Inc. 
Clemson Clemson Newsstand 
Florence Ray's #1 
Greenville Palmetto News Co. 
Spartanburg Software City 
Union Fleming's Electronics 

TENNESSEE ALBERTA (cont'd) 
Brentwood Bookworld #5 Peace River Radio Shack Associated Stores 
Chattanooga Anderson News Co. Tavener Software 

Guild Books & Periodicals St. Paul Waite(s Electronics 
Dickson Highland Electra,)/cs Stettler Stettler Radio Shack 
Knoxville Anderson News Co. Strathmore Wheatland Electronics 

Davis-Kidd Bookseller Taber Pynewood Sight & Sound 
Memphis Computer Center Westlock Westlock Stereo 
Nashville Davis-Kidd Booksellers Wetaskiwln Radio Shack 

Mosko's Place BRITISH COLUMBIA 
R.M. Mills Bookstore Burnaby Compulit 

Smyrna Delker Electronics Burns Lake VT. Video Works 
TEXAS Campbell 
Big Spring Poncho's News River TRS Electronics 
Brenham Moore's Electronics Chilliwack Charles Parker 
Desoto Maxwell Books Coortenay Rick's Music & Stereo 
Elgin The Homing Pigeon Dawson Creek Bell Radio & TV 
Harllngton Book Mark Gclden Taks Home Furnishings 

UTAH 
Kelowno Telesoft Marketing 
Langley Langley Radio Shock 

Provo Valley Book Center N. Vancouver Microwest Distributors 
VIRGINIA Nelson Ollve(s Books 
Danville K & S Newsstand Parksville Parksville TV 
Hampton Benders Pen tic ton D.J.'s 
Norfolk 1-0 Computers Four Corner Grocery 

Turn The Page Sidney Sidney Electronics 
Richmond Volume I Bookstore Smithers Wall's Home Furniture 

WASH INGTON 
Squamlsh Kolyk Electronics 
100MIIe 

Port Angeles Port Book & News House Tip Top Radio & TV 
Seattle Adams News Co .. Inc. 

Bulldog News MANITOBA 
Tacoma B & I Magazines & Books Altona LA Wiebr ltd. 

Nybbles 'N Bytes Lunder Gcranson Elec. 
Morden Central Sound 

WEST VIRGINIA The Pas Jodi's Sight & Sound 
Huntington Nick's News Selkirk G.L Enns Elec. 
Logon Stan's Electronics & Radio Shack Virden Archer Enterprises 
Madison Communications, LTD Winnipeg J & J Electronics Ltd. 
Pmkersburg Valley News Service 

NEW BRUNSWICK South 
Charleston Spring Hili News Moncton Jeffries Enterprises 

Sussex DewittEiec. 
WISCONSIN 
Appleton Badger Periodicals NEWFOUNDLAND 
Cudahy Cudahy News & Hobby Botwood SeaportEiec. 
Kenosha R.K. News, Inc. Carbonear Slade Realties 
Madison PicA Book NOVA SCOTIA 

University Bookstore Halifax Atlantic News 
MiiWOUk('e Juneau Vi llage Reader 
Racine Little Professor Book Center ONTARIO 
Waukesha Holt Variety Angus Micro Computer Services 

Aurora Compu Vision 

ARGENTINA 
Concord Ingram Software 
Exceter J. Macleone & Sons 

Cordoba Information Telecommunicationes Hanover Modern Appliance Centre 
AUSTRALIA Huntsville Huntsville Elec. 
Blaxlond Blaxland Computers Kenora Donny "B" 
Kingsford Paris Radio Electronics Kingston T.M. Computers 

List owe/ Modern Appliance Centre 
CANADA: South River Max TV 
ALBERTA Dennis TV 
Banff Banff Radio Shack 
Bloirmore L & K Sports & Music QUEBEC 
Bonnyvi lle Paul Tercier LaSalle Messageries de Presse Benjamin Enr. 
Brooks Double "D" A.S.C. Radio Shack Pont. Rouge Boutique Bruno Laroche 
Calgary Billy's News Ville St. Gabriel .Gilles Comeau Enr/Radio Shack 
Claresholm Radio Shack Associated Stores SASKATCHEWAN 
Drayton Valley Langard Electronics Assinlboia T elstar News 
Edmonton CMDMicrb Estevan Kotyk Electronics 
Edson Radio Shack. asd Moose Jaw D&S Computer Place 
Fairview D.N.R. Furniture & TV Nipiwan Cornerstone Sound 
Fox Creek Fax City Color & Sound Regina Regina CoCo Club 

AS. C. Radio Shack Software Supermarket 
Ft. Saskatche- Saskatoon Everybody's Software Library 
wan Ft. Mall Radio Shack. ASC Shellbrooke Gee. Laberge Radio Shack 
Grande Tisdale Paul's Service 

Cache The Stereo Hut Unity Grant's House of Sound 
Grande 

Centre The Book Nook YUKON 
Hinton Jim Cooper Whitehorse H & 0 Holdings 
lnnisfall L& S Stereo 
Lecombe Brian's Electronics JAPAN 
Leduc Radio Shack Associated Stores Tokyo America Ado. Inc. 
Lethbridge Datotron 
Lloyd minster Lloyd Radio Shack PUERTO RICO 
Okotoks Okotoks Radio Shack SanJuan Software City 

Also available at all B. Dalton Booksellers, and 
selected Coles - 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. 

AtoZUnlimited .............. 175 Owl-Ware ........... 151, 152,153 Soft-BYTE .................... 159 
After Five Software ......... _ .... 81 
Alpha Products .............. . . 21 
Ark Royal Games ........... . . . 93 
Burke & Burke .... . ........... 187 
Cer-Comp ............... 143, 145 
Cinsoft ........................ 57 
CJN Enterprises .............. 117 
Clearbrook Software 

Group ..................... 89 
CoCo Gallery Live . ..... . . . .... 49 
Cognitec ........ .. ...... . ..... 29 
Colorware ........... . ..... . 22, 23 
Computer Center ......... . ... 173 
Computer Island .............. 183 
Computer Plus .. . ............... 3 
Computerware .......... . ...... 97 
CY-BURNET-ICS ............. 169 
D.P. Johnson ................. 163 
Dayton Associates of 

W. R. Hall, Inc ........ 132, 133 
Delphi .................. . 106, 107 
Diecom .................. IFC, IBC 
Disto/CRC . .................. 185 
E.Z. Friendly Software ......... 111 
Federal Hill Software, ... . ..... 139 
Frank Hogg Laboratory ..... 54, 55 
George Aftamonow ....... .. ... 45 
Gimmesoft ............. . ...... 95 
Glen Calafati .......... . ....... 14 
Hard Drive Specialists ........ . 193 
Hawkes Research 

Services ..... . ...... . ..... . 57 
HJL Products ................. 105 
Howard Medical .......... . 66, 194 
J & R Electronics .......... . .... 45 
K-SOFT ................ . .... 111 
KLC Software . . ........... , ... 159 
Metric Industries ............... 83 
Micro Works, The .. . ........... 85 
M icrocom Software ... 9, 11, 13, 15 
Microtech Consultants 

Inc ..... . .............. .. .. 79 
MicroWorld .................. . . 31 
Other Guys CoCo, The ......... 71 
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Performance Peripherals .... . . 161 
Perry Computers ... . .... . ..... 165 
Preble's Programs, Dr . .. . ...... BC 
PXE Computing ...... . .......... 7 
R.A.D. Products ........... . ... 181 
R.G.B. Computer Systems ..... 181 
R.J.F. Software ..... . ........ . 117 
Rainbow Binder ............... 188 
Rainbow Bookshelf . . ..... 120, 121 
Rainbow Gift Subscription . ..... 17 
Rainbow on Tape and Disk ..... 41 
RAINBOWfest ........... : .. 50, 51 
Saint Johns Gallery . ........... 37 
Sardis Technologies .......... 177 
SD Enterprises ......... 27, 67,109 
SEESOF ... . ........ . ....... . .. 33 

llil Call: 
Belinda Kirby 
Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box 385 
Prospect, KY 40059 

(502) 228-4497 

0 Call: 
Kim Vincent 
Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box 385 
Prospect, KY 40059 

(502) 228-4492 

Software House, The ........... 39 
SpectroSystems . .............. 53 
Speech Systems ............ 46, 47 
Sugar Software ............... 155 
Sundog Systems .............. 127 
T & D Software ...... 147, 178, 179 
Tandy/Radio Shack ....... 114, 115 
Tepco ......................... 43 
Three C's Projects ............ 175 
Tom Mix Software ............ 141 
True Data Products ....... 100, 101 
Vidicom Corporation ........... 25 
Wasatchware .................. 81 
Woodstown Electronics ........ 61 
Zebra Systems ......... . .... . .. 65 



Reduce your 1/0 errors with the Hard Drive Specialist 
Floppy Drive Controller for-the Color Computer. Gold edge 

,, card connectors, advanced design, and the absence of 
potentiometers make it the best available. Our newest ver· 
sion controller allows the use of either (two 24 pin ROMS), 
or (one 24 -pin and one 28 pin ROM). Using this board 
with the standard Radio Shack ROM gives you 100% com­
patibility with all Radio Shack software. 
Completed a~d Tested . Board 

with Radio Shack ROM ..... , ..... · .....•• $99. 
(Includes C~s~: and DOS Instructions) 
Completed and Tested Board without ROM ... $79. 
(Includes Case) , 
Bare Board with Instruction manual .......... $30. 
Parts Kit For Bare Board without ROM ....•.. $30. · 
Radio Shack ROM (current version) .......•. $20. 
Radio Shack ROM 1.0 ..................... $40. 

Ordering Information : 

Use our WATS hne to place your order via Vise; MasterCard, or Wire Transfer. Or 
mail your payment directly to us. Any nqn · cenillea fun_ds will be held until proper 
clearance is made. COD,orders are, acc,opted as well as purchase orders from 
governmen1 ag&ncies. Most items are shipped off the shelf with the exception ol hard 
drive products that are custom built. UPS ground Is our standard means of shipping 
unless otherwise specified. Sh1pp\ng cosJs are available upon request. 

, o' . -:..o€ • 
~£) 

, o~·so\), . 0 Drrve 0 Complete .· ....... , .. $199. 
Drive 1 Complete'' ...... . .... $129. 
Drive o· & 1 Dual Drive . .. .. . . $319. 

HARD DRIVE SPECIALIST 
1-713-480·6000 
Order tine 1-~00-231-6671 
16208 Hickory Knoll 
Houston, Texas no59 



• Vivid Color 
• Vert ically f lat 13" screen 
• Monitor/Trinitron :rv witn remote control 
• 640 X 240 resolution at 15MHZ .37 mm Got 

pitch 
• RGB analog & digital; ·r.:rL; 

inputs 
• VCR inputs 
• Cable to CoCo 3 





R .. PREBLE'S 
ROG AM S 

I11 troduci11g 
r or ~fOUr C:o(or Conlputer :3 ! 

PYRAKIX is a 100% machine language game writ ten exclusively to take advantage of all t he power in yo ur 128K 
CoCo 3 . The colo r s a r e brilliant, the graphics s ha rp, t he action hot. 

PYRAHIX features the finest i n a nimation , gr a phics , sound effects a nd game play available today . lt has a ll 
the extras you want , too , s uch as a pause o ption, RGB and OW modes , keyboard or joystick play, help screen , 
multipl e skill level , and the ability to back up your disk . 

Best o f all is t he low price ! Available today, for onl y $24.95 on dis k + s /h! 

A.n.d: Lightni.nq Strik.cs! 
UGin'NING RAH DIS[ is the most versatile RAN disk for your 5 12[ Color Computer 3 ! LI GfiTNING RA/>1 
DISK will a llow you to use up to 4 mechanical drives and 2 RAM drives simultaneous l y fo r a total of 
6 Drives! This RAH DISK vill also work simultaneously with our amazing LIGHTNING PRINTER SPOOLER! 
$19.95 on disk + s/h. 

UG.IITHING PRIHTKR SPOCll..ER fo r the 1281 or 5121 Col or Computer 3. Multitask your compute r! Dump 
more t han 400K of text to the spool e r 11 instantly ." Then, continue your keyboard work while it all 
prints out! Also compat i ble wit h our LIGirrNING RAN DISK above. $14.95 on disk+ s /h . 

UGJl'I'NING BAcrtiP ut U ity for your 512K Colo r Computer 3 r ends your maste r disk once a nd then makes 
s uperfast mul tiple disk backups on a ll your drives! No need to format blank disks . Supports 35 , 40 
or 80 double or sing l e sided disks a nd adj ustable step rate . $14.95 on disk + s/h. 

Orner nf[ 3 Jor onft1 H~.95 · s :fl 

BASIC FREEIXtll No one wants to be c ha ined down. And 
Jet.~ type in BASIC prog r ams , you have been 
s ubject to involuntary servitude! The c ulpr it? 

BASIC ' ~ limi ted EDIT conunand . '-----------------

Demnnd Your BASIC FREEJXtll Progr ammed by Chris BabCock fo r Col o rVe n t ure , this so ftware gives you a 
full screen editor for t ypi ng in a nd editing BASIC progr ams ! Move t he c urso r a nywhere o n t he sc r een . 
Insert , delete or ad d text. It ' s the s ame conce pt as i n a word processor , except you never have to 
leave BASIC ! BASIC FR£EOOH is a n invisible machi ne language program which you can t urn o n and off a t 
will. Eve n pressing RESET will not hur t you r BASIC F'REEDDOM ! Simple , yet powerful with a n easy to 
rt:!a d manual. Man y extr a "nice touches" included , like KEY REPEAT a nd LOWERCASE INTERPRETER which 
lets you type BASIC commands' i n uppe r or lower case for ease of progranuni ng . Tmnslution to 
uppercase is automatic for commands . Text in quotes is not affected . For ('o[' o 1 2 or 3 ! 

SPECIAL (X)(X) 3 VERSION lets you work i n 32 , 40 , or 80 column display mortes . A se parate ve rsion is 
availab l e for t he CoCo 1 and 2 . Available on dis k fo r $24 .95 + s/h. 

HF.NTAL F'RRF.lXJ1 by Dr . Preble I INAGINEI Some day , A computer so advanced that it r espond s to your 
my-thoughts a nd emotions . Imagine , some day , thought-cont rolled gr aphics : l e vitation a nd 
materializa tion! PUJG IN YOUR HIND a nd UN1100[ YOOR JOYSfiCKS--t hat clay is no\o'! The Radio Shack 
Colo r Compute r has many advanced capabili ties , just waiting to be tap ped . Dr. Preble ' s Pr ograms 
combines the a dvanced technol ogy o f t he CoCo with the amazing Rad i o Shack Biofeedbac k Monitor to 

bring you "Hen tal Freedom." fo! [o[ o ~ 

TIKXJGIIT~NTROUJID VIDEO CllAU.F.NGE? Unlike any video game you have ever pl ayed , our Thoughtware 
testa . your ability to handl e stress, to remain calm under adverse ci r c umstances . UGIJfNING FASf 
r eflexes will do you no good here, unless you fi rst tame the fickle dr agon of your mind . Are ypu the 
secretely nervous type? Many peopl e can keep a '1Poker. Face 11 even when they are worried so that 
others may not notice ; but can you really stop the worry itself? Find out with Hental Freedom! 

AND IT TALXSI Did you know that t he CoCo can produce i nc r edibly reali. s tic digital s peec h wit hout a 
specia l s peec h sy nt hesize r ? The voice quality is so good , it sounds human ! llo nest. Best of all , no 
ext r a hardware i s needed fo r s peech , just some clever prog rammi ng by Dr. Preble. 

MENTAL FR.EEDOH - Next t.ime your friend s ask what your computer cn n do , show ~ 
· t hem Dr ~~~~;~~ ~~~:~t~::!om ~e~~~~e:nl~a:~~.9;h:c~~~ Biofeed back ~lonito r fJ~ 

Product of 
ColorVenture 

* Record voice or any sound into RA/>1 
* Record and playback at 2 speeds 
* Save and Load voice to disk 
* Select normal or high .fidelity 
* Reco rd more than 2 minutes of speech if 

you have a 512K CoCo 3 
* Fully compatible with CoCo I and 2 
* Features Sound Activated Pla yback. 

~lessages will playback automatically for 
your family when any noise is made . 
Could also scare off prm .. ·lers . 

Vocal Freedom i ncludes special ca ble . 
Requires only a low cost ampli[ i er (RS 
cat . ~277-1008) and an y microphone . 

On Disk , only $39 .95 + s/h 

~~ .... ~~{j 
Incorporate digitally recorded voices or 

sound i nto yo ur own programs . Requi res 
Voca l Freedom , above . 

sk, only $ 111.95 + s/h 

CoCo Braille 
VJX)S , the UnDISI : Save multiple programs i n memory. Or save mul tiple graphic pictures i n memory . Works with 
or wit hout a di sk . Let 1 s you SAVE, LOAD a nd KI LL sto r ed prog r ams or graphics. DIRECI'ORY function Li s t s 
fi les , give s the stu rt, e nd a nd execution a dd resses of mu c hi ne language programs and number of free bytes 
r emaini ng. Own a RAM disk without buyi ng a tl isk drlve ! Re quires 64 K CoCo 1. o r 2 . Available on tape or disk 

~~ 
IID~~~il®ll' &nboss Grad e 1 o r Grade 2 

Braille using yo ur CoCo I, 2 
or 3 and a Brother Da isy Wh eel 
printer! Fast Print to 
Braille conversion algorit hm 
converts word processor fllcs , 

f•' $24.95 + shippiog/hoodling. ..,_ f or CoCo 1 or 2 
VDUMP, for the UnDISK: Backup all your UnDISK fi.Les to o sing l e ta pe file for easy r eloadi ng A must for VlX)S 
users ! On tape for $14.95 + s hi ppi ng/hanrl ling. 

:Drrss u p ~-JOur Dt.sl Di ru1.or~1 

1\ ' t.lft co[orJv.f m cssoncs a 11rf 

uoHfcr,. Crwt<: l l8du [ hdp 
mf.s:sn•~K·S Adri tftn.r. pro­
.fr~Jsivnol to11ch m qou.r n T · 

VPRINT, for the UnDIS(: Pa per printout fo r UnDIS~ Director y. On tape , $9 . 95 + shi ppi ng/handling . 

Check. money order, Mastercard 
Vi sa or C.O.D. for S~ipping 

i n U.5A. or Canada add t 2.SO. 
to otl>er Countries. add 1.5.00. 

f"h.cck. :'1onE1J t) rd.cr or 
roD 

Order From 
Dr. Preble's Proqrarns 

E/)LIO Ourer Loop 
Louisville, KY" 4022~ 

(502) 969-1818 
24 HOUR ORDER LINE 

R; for lnte!lcctu·al Stimulation 
J./\ CoCo ~rogrart:•s, HD. 

·~ 

program listings a nd data 
fi Les i nto touch r eadable 
Braille. For use by t he blinrl 
or t he sighted. No knowledge 
of the Braille code is 
necessary. J ust send prlnt to 
the prog ram and out comes 
Braille ! Note : The cor.~ plex 
Grade 2 conversion is ve r y 
good and though not always 
perfect, quite readable, 
Requires 64K or •oore. Brother 
fi R series printer or the IF- 50 
interface series requi r ed . 
!..ow Cost ! Similar softwa r e 
costs 3 times as much . Only 

~~<)i;ii;) 


