


































































































































































































































































ming the original VIP Writer, sa id he is 
encouraged by the speed and capabilities 
of the CoCo 3 and plans to rewrite the 
res t of the VIP products to take full 
adva ntage of them. 

According to Anderson, VIP Data­
base Ill will have been released in July, 
and will feat ure the fo llowing: support 
fo r 40- , 64- and 80-col umn sc ree ns; 
double clock speed; and a pri nt spoo ler 
added to the report gene rator. He also 
said that VIP Calc Ill, VIP Speller Ill 
and VIP Terminal will be completed in 
the fall. All will support 32-, 40-, 64- and 
80-column screen size and double clock 
speed. He said Calc's spreadsheet size will 
be increased and that Speller's s pell 
checking will be performed in memory 
for maximum speed. 

"When we are finished, we will have a 
ve ry powerful package," he concluded 0 

nothing! In VI P's defense, the post-save 
response on the command line read 
"part saved," signifying that I had saved 
only a part of the document. 

I have two little gripes. The first little 
gripe concerns the way VIP handles 
type-overs of more than one line in the 
overstrike mode - it creates lines 
between lines . Once you have finished 
with your add iti ons you must delete all 
the text beyond that first line. The 
second little gripe many of you may not 
find relevant (especially if you have 
never flexed your fingers over the 
keyboard of an IBM-compatible like 
the Tandy I 000) - the lack of a back­
space key. I admit I may be spoiled, but 
I prefer to backspace rather than back 
up and delete . 

The documentation for VIP Writer 
Ill comes in the form of the original VIP 
Writer manual and a four-page adden­
dum listing all the new commands and 
features. As in the older version, there 
is a help screen. 

I saved the best for last! The VIP 
Writer Ill program I received came 
packaged with VIP Speller. The word 
processor is on Side I of the disk and 
the spell checker is on Side 2. S pel! 
check ing makes editing and proofread­
ing a heckuva lot easier! The program 
maintains a dictionary of a respectable 
50,000 words, and the user can create a 
number of personalized auxiliary dic­
tionaries. 

VIP Speller requires only a disk drive 
and 32K ECB - which means that it 
can be used with the original VIP 
Writ er. It can a lso perform a spell check 
on practically any file that's saved in 
ASCII. I will be using VIP Speller on 
this review; a copy editor and a proof­
reader will clean up behind me. If you 
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find a misspelling in this review, I don't 
want to hea r about it! 

If you are in the market for a CoCo 
3 word processor , you should definitely 
look into VIP Writer Ill. If you own a 
CoCo 3 and a copy of the original VIP 
Writ er, you should consider upgrading. 

(SD Enterprises, P.O. Box 1233, Gresham, 
OR 97030, 503-663-2865; $79.95 for disk, 
$59.95 for tape; $34.95 for VIP Speller; add 
$3 for S/H) 

- Lauren Willoughby 

1 Software 

Multi-Menu­
A Custom Menu 
System under 
Multi-Vue 

CoCo 3j 

Multi-Menu is a very user-friendly 
program for creating custom menus 
under Multi-Vue. Until now, to use a 
utility program or OS-9 command from 
Multi- Vue, the user had to either write 
his own A IF file, find the program in 
the commands directory (this can get 
tiresome if the directory is very large) 
and open it from the Files menu , or get 
a shell and type it in the old-fashioned 
way. Now, after the quick construction 
of a menu, all of your most-used com­
mands and utilities can be accessed by 
a simple pull-down sequence. 

Multi-Menu requires a 512K CoCo 3, 
OS-9 Level II and Multi- Vue . It comes 
with an ll-page instruction manual that 
explains how to get started by making 
a backup and copying the M enu files to 
the Multi- Vue disk. Once this is com­
pleted , the user is ready to start creating 
menus. 

After double-clicking on the icon, the 
program takes over and prompts the 
user for all the information needed . The 
program is so user-friendly that I only 
really needed to look at the instructions 
for one thing - how to enter com­
mands. Along with entering anything 
that could normally be entered at the 
OS-9 prompt, the user can have the 
program request parameters by enter­
ing a prompt surrounded by percent 
stgns. 

For example, if the user wanted the 
I dent command to be in his menu, he 
could type iden t %Enter Filename% 
as the command for that menu option. 
Then, after selecting the I dent option 
on the menu, the user would be asked 
for the filename with an "Enter File­
name:" prompt. The command line 
would then be executed, and the user 
would see the statistics for the file 
requested, all with a simple menu se­
quence. 

I use my computer mostly for pro­
gramming and so wondered how Multi­
Menu could help me to write. I con­
structed a menu screen called Develop­
ment containing four menus titled 
Basic, Pascal, C and Assembly. Clicking 
on the C menu bar pulls down a menu 
with three options- Edit, Compile and 
Execute. 

The Edit option prompts me for a 
filename and then calls up Scred (an 
OS-9 screen editor). After I've edited 
the program, I exit Scred and I'm back 
at the menu screen. I then pull down the 
C menu and click on the Compile 
option. The program again prompts me 
for a filename, which it proceeds to 
compile. Finally, I click on the Execute 
option to test the program. If it's not 
right, I can go back to the editor. This 
seems to greatly increase productivity 
and makes the rather old-fashioned OS-
9 C compiler perform like Borland's 
Turbo C. 

As nice as it is, however, Multi-Menu 
is not perfect. The first thing I noticed 
was that the cursor is constantly hang­
ing around the screen. This, of course, 
is not a problem, but I find it annoying 
to see the cursor sitting in the corner of 
the screen and of any dialog box that 
pops up. It seems that this could have 
been eliminated by simply issuing the 
commands to turn the cursor off when 
keyboard input is no t being accepted , 
and on when it is. 

When editing a menu , there seems to 
be no way to get a list of the commands 
under a particular menu option. If that 
option is not working, the user has to 
retype the entire command list. It is not 



possible to change just part of it. Once 
the menu is working as desired, though, 
this is no longer a factor. 

I Software 

Math Games 
The Pluses 
and Minuses 

CoCo 1, 2 & 3 game helps to motivate the student and 
hold his or her attention. 

The only real problem is that each 
command line can be only 80 characters 
or less. This fact is not mentioned in the 
documentation. Although it's seldom 
necessary for a command to be longer 
than 80 characters, it would be nice if 
it were possible. A link list I needed to 
type for my C compiler was just too long 
to fit. I got around the problem by 
putting the line in a script file and 
merely calling the file from the com­
mand line. This allowed me to do what 
I wanted , but it was not the ideal 
solution. 

I'll always remember how boring it 
was to learn basic math. As children, 
most of us experienced the frustration 
of having to learn math by seemingly 
endless hours of drilling. 

The set of four programs enables the 
student to improve skills in addition, 
subtraction, multiplication and divi­
sion, using increasing levels of difficulty. 
They are supplied on disk or cassette 
and require a minimum of I6K Ex­
tended Color BASIC on your CoCo I, 2 
or 3. 

I found that two of the four programs 
use the high-speed poke and would not 
run on my old CoCo I until I edited out 
the PDI<E55495 , 0 statements. This 
editing should not present much of a 
problem to the average CoCo 1 user; 
but if you don't know how to edit in 
BASIC or don't care to, you won't be able 
to run Raceway or Pyramid. 

Multi-Menu is very useful and user­
friend ly. Aside from the minor prob­
lems, it is a pleasure to use. It should 
greatly increase the usefulness of many 
older programs and aid productivity, as 
well. I highly recommend it. 

While there is no substitute for con­
tinuing practice, the contribution of 
home computers makes the task a lot 
more fun and challenging. There is a 
kind of added enjoyment in computer­
aided learning. The computer provides 
the user with a sense of security and 
confidence in knowing that it won't get 
angry and scold if the same mistake is 
made over and over again. 

Raceway is a Hi-Res program that 
pits the student against the computer in 
solving basic math problems as quickly 
as possible. Three race cars are shown 
at the top of the screen, and they move 
after each answer is given. The quicker 
you respond, the farther your car moves 
ahead of the rest of the pack. Incorrect 
responses cause your car to lag behind, 
and possibly lose the race. 

(Alpha Software Technologies, 2810 Buffon 
St., Chalmette, LA 70043, 504-279-1653; 
$19.95 plus $3 S/ H) 

~~ <j>J - Robert Marsa 

Math Games is a package of four 
educational programs designed to take 
the boredom out of math drills and at 
the same time provide a game-like 
atmosphere more conducive to a solid 
learning experience. The fact that each 
of the four programs is designed as a 

Raceway times the student's response 
only after the problem is presented. 

FILE TRANSFER UTILITIES 

You asked for it at the Chicago RainbowFest-

FILE TRANSFER lTTILITIES NOW HANDLE RSDOS DISKSI 

Need to transfer text fUas to and from PC (MSDOS), RSDOS and FLEX disks inlo 
your CoCo (OS-9) system? Have text fHos on a PC (MSDOS) system at wor1< and 
want to wor1< on them at home on your CoCo? 

With GCS File Transfer Utilities you just place the PC (MSDOS). RSDOS or FLEX 
disk into your CoCo disk di'Ne- enter a simple command and the file is copied into 
a CoCo 05-9 file. File transfer back to PC (MSDOS). RSDOS and FLEX disks is 
just as simple. 

PCDIR 
PC DUMP 
PCREAD 
PCWRITE 

directory of PC disk 
display PC disk sector 
read PC file 
wrile file to PC disk 

RSOIR 
RSOUM.P 
RSREAD 
RSWRrTE 

directory of RSDOS disk 
display RSDOS disk sector 
read file from RSDOS disk 
wrile file to RSDOS disk 

PCRENAME rename PC file FLEXDIR 
FLEXOUMP 
FLEXREAO 
FLEXWRrTE 

directory of FLEX disk 
display FLEX disk sector 
read FLEX file 

PCOELETE delete PC file 
PCFORMAT formal PC disk 

Extensive 
Options 

Requires 

write fi le to FLEX disk 

Single, double sided disks . .W or 80 track floppy di'Nes. 
8 or 9 sectors. First level sub-directories- PC (MSDOS). 
FLEX transfers binary files also. 

OS-9 (level2 for Mu~iVue), 2 drives (one can be hard), MultiVue 
lor MultiVue version. SDISK (SDISK3 for Mu~iVue)- see D.P. 
Johnson ad for SDISK 

GSC File Transfer Uti lities for CoCo - MultiVue version $54.95 

GSC Fi le Transfer Utilities for CoCo- Standard version $44.95 

All diskettes are CoCo OS-9 format. Orders must be prepaid or COD, VISAIMC 
accepted, add $1.50 S&H. additional charge for COD. 

GRANITE COMPUTER SYSTEMS 
Route 2 Box 445 Hillsboro, N.H. 03244 

(603) 464-3850 

OS-9 is a radem.:O. or Microware Systems COrporation and Motorola Inc. 
MS-DOS is a trad&mark of Microsoft Corp. FLEX is a trademarll of TSC, Inc . 

fliS& 
RAINBOW 
'UTit'ICAl i()Oo 

ocoTec 

hLP~ 
With MACPLAY and a CoCo 3 you can play MAC sound 
files (Included on the second diskette) with puce 
6 BIT sound quality that the CoCo can produce ! Or 
download other MAC sound files from a computer 
information service or MAC bulletin board systems 
to hear even ~ore. Sound files can last for a few 
seconds or up to l /2 minute . MAC sound files 
included on the second diskette contain excerpts 
from the 3 Stooges to the Road Runnnec and more!! 

MACPLAY is only ...... . .... $ 19.95 

Yo u ca n u s e UltiMa& a s a normal HI-REZ 
joy st i c k i nt e rface o r switch i t to be 
u s e d wit h a p opul aC" Ma x III graphi cs 
progr am . Th e o the r fe a tur e o f UltiMax 
il!l the opti o n t o hav e a li!.rge or emall 
e tic:k area so you ca n b e mo.:: e accur at e 
with your dr a lo' i ng s ! 

The UltiMa:~ in t e rf ace is o n ly $29.95 

Or tcad e 1n y o u r ori g inal Hi Res int e r­
f ace ( s ent pos t a g e pr e pa 1d ) and get 
Ultil1ax fo r only . . . . . . $14.9 5 

Send to: 
CocoTech 

PA residents 208 Cathy Ann Drive 
add 6% sales Reading, PA 196D6 

tax (215)-779-7768 
Shipping and handling: 
USA and Canada add $2.50 
Other countries add $5.00 

handle c ** 

Please allow 
1 to 3 weeks 
foe delivery 

Sorry no 
credit cards 

YETI 
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Pressing the space bar starts the timer, 
so the student is able to think before 
beginning each problem. The program 
uses artifact colors and is best viewed on 
either a composite color monitor or 
color TV. If you are using a CoCo 3 with 
an RGB monitor, you won't be able to 
see the colors. 

Py ramid is also a speed drill that 
should prove to be challenging to the 
student. In this program, the timer runs 
constantly and the object is to answer 
each problem as quickly as possible 
before running out of time. Each correct 
answer results in a colorful block being 
added to a pyramid under "construc­
tion ." Three levels of difficulty are 
provided - the higher the pyramid 
grows, the shorter the amount of time 
allotted on the timer. 

Pyramid was my favorite of the four 

programs, and I had to try several times 
to complete my pyramid . The game also 
uses the high-speed poke and will have 
to be modified if your CoCo I won't 
accept this higher speed. 

Go to the Top is a multiplication 
program that requires the student to 
achieve instant recall of the multiplica­
tion tables through the 9s. Each prob­
lem is presented in a random nature, 
and again a timer is used. Enough time 
is allowed to find the right keys on the 
keyboard but not to calculate the 
answer. Incorrect answers are noted and 
the problem is repeated until a correct 
response IS gtven . 

As each level of the table is success­
fully mastered, the computer provides 
the student with an encouraging pat on 
the back. After all of the problems are 
solved , the computer responds with a 

The NX-1000 gives you plenty of print ,~ 
options for attractive printing. Four ·~ .J 
type_sty!es. Four pitch sizes, in standard ~"" .. ,,,/ -
andltalicsfor~totalof~2NLQmodes.The NX-1000 SYSTEM INCLUDES: - ,""'> 
NX-1 000 Rambow g1ves you all these $ 
features plus online access to 7 color . 199 95 
printing and graphics. Black blue red • Star NX-1000 P~mter 

II . ' ' ' • Blue Streak Ulttma 
ye ow, green, VIOlet, and orange. Both • S ft S t 7"! • +$10 Shipping and Insurance 
mod_elshavea 1 yearw~rranty,nationwide 0 ware uppor rto COMPLETE 
serv1ce and a 30 day online tnal. 

NX-1000 RAINBOW SYSTEM INCLUDES: 

$28895 • Star NX-1000 
Colour Printer 

NX-1000 SPECS: 144 cps Drah,36cps NLQ (18 x 23dot matrix). 
4 NLQ Fonts. ltaics. Sub & Superscripts. Emphasized. Dou­
blastrike, Proportional, Condensed, International, Downloadable, 
Quad Tall, DoubleT all, Underline, 9t Pnchs, Forward and Reverse 
n/216" Line Feeds, Absolute or Relative Vert. & Horz. Tabs, Left, 
Center or Right Justification, 8 Grap/lics Modas to 1920dpl, Macro 
Instruction, Bidirection, Adjustable Tractor Feed, 200+ Printable 
Characters, Semi Auto Shoot Feed, Front Panel Soft Touch 
Control, Epson and IBM Emulate, 4k Data Buller, Hex Dump. 
Rainbow: Same plus color. 

• Blue Streak Ultima +$10 Shipping and Insurance 

• Software Trio COMPLETE 
• Color Super Gemprint 

oftware u art r1o 
TYPE 

SELECTION/ 
TUTORIAL 

SUPER 
GEM PRINT 

HI-RES 
SUPER 

GEM PRINT 

Software Trio 

$1995 
Online instructional program Will transfer a Pmode 0, 1, 2, 3, or Disk software that will 

that will select 24 special features 4 picture sc1aen to printer B"x11" transfer a Hscreen 1 2 3 or 4 
of your printer or display methods hardcopy. BlackAvhite, white/black picture screen to printer. FREE 

to incorporate them into your or grey level shadmg for color. Grey level shading for color. 
programs. with purchase of any 

NX-1000 Printer Price, availability and specifications subject to change without notice. 
_____ _. 

DAYTON ASSOCIATES '1\~I, INC. 
7201 CLAIRCREST. BLDG. D 

DAYTON. 01110 45424 
OHIO RESIDENTS ADD 6"k, SALES TAX • C.O.D. ADD $2.00 
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PERSONAL SERVICE 
(513) 236-1454 

Visa & MasterCard 
within the continental U.S. 

series of colorful bars and sound effects . 
Math Word Problems forces the 

student to apply his or her knowledge 
of addition, subtraction, multiplication 
and division in solving word problems. 
Most students hate word problems, but 
we all know how necessary they are if 
the student is to master math facts . 
Math Word Problems will help the 
student learn which operations are 
required to solve different kinds of 
problems. 

I found the Math Games package to 
be a very user-friendly series of educa­
tional programs. All of the programs 
are useful to elementary students 
through about the 6th grade, and would 
be beneficial to any student who needs 
further help in learning basic math 
facts. With the exception of the high­
speed poke problem, I like all of the 
programs and believe that students , 
parents and teachers will find it helpful. 

(E.Z. Friendly Software, Hutton & Orchard 
Streets, Rhinecliff, NY 12574, 914-876-3935; 
$19.95 plus $1.50 S/H) 

- David Gerald 

I Software CoCo 1, 2 & 3 I 

Car Sign Designer 
Creative Program 
on Board 

You've seen them . .. those little, 
yellow, diamond-shaped signs stuck to 
the back window of passing cars . What 
began as a novel way of alerting other 
motorists that babies are on board has 
turned into not-so-serious and often 
hilarious message-bashing, with such 
parting shots as "EX-HUSBAND IN 
TRUNK." They seem to sprout as fast 
as dandelions in the spring. 

For those of you who enjoy creativity, 
Zebra Systems' Car Sign Designer kit 
provides everything you need to make 
your own custom yellow car signs -
even yellow printer paper. The program 
is supplied on a single unprotected disk 
and works on the CoCo I , 2 or 3. The 
handsomely packaged product also 
includes two reusable plastic sign 
holders with suction cups. The 21-page 
instruction manual is easy to follow and 
well-illustrated . 

The first thing you do after making 
a backup copy is run the configuration 



program, which all ows you to se lect 
your type of printer and baud rate. The 
program supports a full line of DMP 
and Epson-compatib les. Baud rates 
from 300 to 9600 are supported. 

When you run the program, you see 
the diamond-shaped sign area and a list 
of commands on the right. Messages 
can include alphanumeric characters, as 
well as standard punctuation charac­
ters. Special key presses will call up 
graphics such as smiley faces and musi­
cal notes. Text and graphics are auto­
matically centered, and you can select 
from one to four lines of text. 

\ I 

An important thing to note about Car 
Sign Designer is that the sign itself is not 
the result of a screen dump to your 
printer - the configuration program 
ensures that a high resolution image is 
generated . The quality of the printed 
image is exceptional, and on my Gemini 
I OX printer the printout approached 
commercial quality. 

(Zebra Systems, Inc., 78-06 Jamaica Ave., 
Woodhaven, :,N,Y 11421, 718-296-2385; 
$29.95) 

- Jerry Semones 

I Software CoCo 3 

Graphics-25 -
Animation Station 
for Your CoCo 3 

Graphics-25, a machine language 
utility that enhances BASIC's graphics 
capabilities on a 512K CoCo 3, allows 
you to use the maximum amount of 
memory available to create and store up 
to 25 individual graphics screens. Quick 
display and palette changes are availa­
ble to faci litate smooth and rapid ani­
mation. 

According to the documentation, 
Graphics-25 provides six new BASIC 
commands. WPAGE specifies the position 
in memory where your graphics com­
mands will do their work. DPAGE in­
structs the computer which page to 
display on the screen. HCDPY takes the 
contents of one graphics screen and 
copies it to another. HLDAD and HSAVE 
respectively load and save graphics to 
disk. HCLEAR clears the ent ire graphics 
memory. 

Actually, most of these commands 
are improvements on existing Extended 
BASIC commands to make Hi-Res 
graphics work easier. For example, 
HCLEAR is a more sophisticated HCLS 
command. HCLS clears only one screen 
at a time, but HCLEAR does all of them 
at once. HCDPY is a Hi-Res version of 
PCOPY. Others, like WPAGE, combine the 

characteristics of HSCREEN, HGET and 
HBUFF to make a more powerful and 
easy command. 

The manual is excellent and goes into 
more detail than the documentation of 
the majority of utility programs I've 
seen. However, it assumes that you have 
some basic knowledge of CoCo 3 graph­
ics. l suggest that you review parts 3 and 
4 of Tandy's Colo r Computer 3 Ex­
tended BASIC manual before using the 
program. Additional support is also 
available from the author at Gosub 
Software. 

There are a few guidelines that must 
be followed in using the program. It will 
work only with Disk Extended Color 
BASIC 1.0 or 1.1. It cannot be used with 
J&M DOS, ADOS, OS-9, RAM drives 
or most other system enhancements 
except Gimmesoft's Fkeys Ill and Six-

Color Screen Dump Software 
Use your favorite program to create a pmode or hi-res graphic image, but don't 
stop there ! Run our color graphics software and print a color image using a 
pallette of 81 +colors on your NX-1 000 Rainbow from a CoCo 1, 2, or 3. This 
system superimposes 4 graphic screen dumps (black, blue, yellow & red). The 
colors mix and add to give you your own color masterpiece. 

System Requirements: 32k ECB Disk, Blue Streak 1 , 2, 3 or Ultima $1995 
Efjg wflh purchase of 

NX-1000 Rainbow Printer 

PERSONAL SERVICE 
(513) 236-1454 

Visa & MasteR:ard 
within the continental U.S. 
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Jrivl.'. Graph ics-25 must be loaded and 
memory-resident before yo u load pro­
gra ms th at co ntain these new com­
mands. When saving graphics screens, 
be aware of the memory limitat ions on 
the disk. Each page yo u HSAVE will take 
up eight granules , allowing a total of 
eight pages per empty formatted disk. 

The four demos included with the 
program were done in BASI C using 
Graphics-25. They're simple, but good 
samp les of what the program can do. In 
writ ing my own routines, I found it 
he lpful to use the list ings from the 
demos as a starting point. The program 
does not create graphics; the user must 
do this from BASIC. 

Graphics-25 would be best used by 
someone who has some graphics expe­
r ie nce and wants to an im ate from 
BAS IC. It's reasonably priced and in­
cludes excellent documentation. 

(Gimmesoft, P.O. Box 421, Perry Hall, MD 
21128; 800-441 -GIME; $24.95 plus $3 S/H) 

- Mark Haverstock 

I Software CoCo 1, 2 & 3 

Teddy Bears 
Quizzes and 
Dancing Bears 
Tedc~v Bears is an ed ucat ional pro­

gram intended for pre-school children. 
It feat ures a ve ry simple user interface 
that allows the child to answer simple 
questions contained within the pro­
gram, or supplementa l questions you 
create yo urself. 

Two cuddly teddy bears are displayed 
in color at the top of the screen. The 
computer asks a question and the child 
must point an arrow to the teddy who 
bears (excuse the pun) the correct 
answer. The arrow can be moved either 
132 THE RAINBOW September 1988 

with the arrow keys , a joystick or mouse 
if yo u have one connected . If the student 
provides the correct answer, the bears 
dance to a short , lively tune. A wrong 
answer results in a " no-no" kind of 
so und and a blinking screen. 

While the program loads quickly , it 
takes about 30 seco nds for the bears to 
be c rea ted in the graphics pages in 
memory. Teddy Bears requires a min­
imum of 64K RAM and Extended 
Co lor BASIC, and is available on either 
di sk or tape. Because the program uses 
art ifact colors, it looks best on a com­
posite color monitor or color TV. It 
works on the CoCo 3, but the colors 
wo n't show up on an RGB monitor. 

Teddy Bears allows you to create 
your own quizzes. The questions should 
be kept short but can be in the form of 
fill-in-the-blank or true/false, math 
problem or spelling, and so forth. 

By examining the program's se lf­
contained quiz, you will get a good idea 
on how to construct your own. The 
quizzes you create may be saved to disk 
for later use; they can be repeated after 
a ll the questions have been answered . 
The computer kee ps tr ac k of the 
a nswers a nd di splays the number 
missed . 

Teddy Bears is a fine teaching pro­
gram that will delight most youngste rs. 
The graphics are clean, clear and color­
ful. The musical interludes and sound 
effects are appropriately placed and 
instill a sense of accomplishment in the 
stud ent as the lea rning process unfolds . 

(E.Z. Friendly Software, Hutton & Orchard 
Streets, Rhinecliff, NY 12574, 914-876-3935; 
$19.95 plus $1.50 S/H) 

- Robert Gray 

I Software CoCo 3 

A Mazing World of 
Malcolm Mortar 
Mayhem in a 
Mansion Gone Mad 

In A Mazing World of Malcolm 
Mortar , you play the part of B. Rick, 
an apprentice bricklayer working on the 
renovation of a huge mansion full of 
many, many rooms and hallways. 

One day as you work and slave under 
the weight of numerous loads of bricks, 

the mansion magically transforms into 
a sinister maze. You are confronted with 
many fuzzy creatures (armed with poi­
so ned quills) that can jump out at you 
at any time. The bearded foreman -
Malcolm Mortar - is hostile to you. 
Your goal is to find a way out of the 
endless mazes in search of his evil lair, 
where he can be trapped . 

Supplied on a cartridge, this colorful 
128 K CoCo 3 arcade game can be 
played with keyboard controls , al­
though it works best with a joystick. 

The game consists of man~ screens 
and levels of difficulty. You have several 
tools to assist you in your efforts of 
trying to trap Malcolm Mortar: ordi­
nary bricks, magic bricks and dynamite. 
As you "wall in" the many fuzzies, your 
work is made harder by a "Borehead" 
who just loves to bore holes in your 
newly bricked walls to let those little 
rascals back out. 

Points are awarded for the number of 
mazes you master, the number of bricks 
you lay and sticks of dynamite you use. 
To win the game you must trap Mal­
colm in his lair by building an enclosure 
of magic bricks around him. 

The game screen is divided into two 
portions - the maze display and a 
scoreboard. The scoreboard lists your 
current score, brick count, dynamite 
count , and the number of magic bricks 
you have. Sound can be toggled on and 
off by press ing the S key. You can press 
AL T to pause the game. 

A Mazing World of Malcolm Mortar 
is a fun game that's right for all ages. 
The action is fast and furious, the 
graphics are excellent and the price is 
reasonable. It's nice to see a game with 
a new theme for a change. 

(Tandy Corporation , 1700 One Tandy 
Center, Fort Worth, TX 76102; $29 .95: 
Available in Radio Shack stores nation­
wide.) 

- Robert Gray 



1 Software CoCo 1 & 2 

Labyrinth 
Lost in a Dungeon 
Maze 

The definition of labyrinth in the 
dictionary is "a place constructed of or 
fu ll of intricate passageways and blind 
alleys." That is truly the description of 
this graphics Adventure, which is full of 
tunnels and rooms. The top half of the 
screen provides a graphic display of the 
surroundings, and the bottom half gives 
text descriptions. 

Labyrinth is written for a 64K CoCo 
I or 2 with Extended Disk BASIC, but 
it wil l not work on CoCos earlier than 
an F board. The program comes on an 
unprotected disk, so you can make 
backup copies. I found the people at 
R TB Software to be very helpful with 
my problems- they even supplied me 
with some hints . 

Your character in Labyrinth is King 
William, the ruler of the kingdom of 
Templeton . But an evil wizard by the 
name of Zarth cast a spell that made you 

a prisoner in his labyrinth , and then 
took over your kingdom. Your mission 
is to return to Templeton, destroy the 
evil wizard and reclaim your throne. 

This puzzle is not something the 
average Adventurer is going to solve in 
one night. In fact, it took me two hours 
and finally a call to the author to get out 
of the first room. The loading instruc­
tions are adequate, but the documenta­
tion should include a list of the verbs 
used to get a beginning Adventurer 
started. 

Labyrinth is played on two levels , and 
secret passwords are required. You can 
carry as many objects as you want, so 
there is no need for a DROP command. 
There is also no game save feature, 
which is another slight flaw - but 
shou ld you die in Level 2, you will start 
again at Level 2. 

Also, Labyrinth never plays the same 
way twice. In one game you may be able 
to successfully get through a certain 
room, but in another game you may fall 
through the floor in that same room. 
There is no warning as to when this type 
of thing will happen (be wary or you 
may get torn to shreds by Jerrad the 
Creature). 

You must periodically look at the 

objects in your inventory, as well, to gt. 
clues. The command USE INV will call 
up an inventory listing. The "review 
situation" command, LDDI<, is useful if 
you clear a screen of text and have to 
remember the exit directions or go back 
where you came from and try again. 

I found Labyrinth very exciting and 
fun for the whole fami ly. With the 
exception of a few flaws (a game save 
feature would be a nice addition), I 
think it is well worth its price. 

(RTB Software, P.O. Box 777, W. Acton, 
MA 01720, 508-263-0563; $24.95 plus $3 
S/H) 

-Robin Thon 

Accessory CoCo 1, 2 & 3\ 

MPI-CoCo Locking 
Plate-
Keeping Connections 
Solid 

We have all heard the expression 
about building a better mousetrap and 

fUNOOll fl/fTEMf 

IJ::o. 
'l.d 
\) 

lll ~est of t~r* ~d 
A new animated graphic adventure for the Color 
Computer 3 from the author of the Hall of the King 
trilogy! Enjoy the mixture of science and fantasy as 
you quest for the Phoenix Crossbow, the only thing 
that can save you in the post -holocaust world. A full 
4 disk sides of adventure! Outstanding 320x200 
graphics will make this your favorite CoCo adven­
ture! Req. l28K CoCo 3 and disk drive. Only $34.95. 

f\ un,g~ ru l)ud~ 
An exciting new arcade game. This Is the long-awaited response to the huge 
demand for a Kung-Fu program for the CoCo. The graphics. sound effects. 
and animation are spectacular! This is the BEST karate game ever available 
for the Color Computer. Req. 64K. disk drive. and joystick. Only $24.95. 

"The CoCo karate gap has been filled and Kung-Fu Dude does it excellent-
ly. I highly reCommend (it)!" -2/88 Rainbow review 

"A definite 5 stars!" -12/87 Wizard's Castle review 

All programs CoCo l, 2. 3 compatible unless stated otherwise. 

WHITE FIRE 
OF ETERNITY 

64K Animated Graphic Adven­
ture. See 12/86 Rainbow review. 
Only $19.95. 

CHAMPION 
64K Superhero Action Adventure. 
See 5/87 Rainbow review. Only 
$19.95. 

Sundog Systems 
21 Edinburg Drive 
Pittsburgh, PA 15235 
(412) 372-5674 
Personal checks. money orders. and C OD. orders 
accepted. 

Include S2.50 for S/H. $3.00 
extra for C.O.D. orders. PA 
residents add 6% sales tax. 
Authorship and dealer inquiries 
welcome. 

September 1988 THE RAINBOW 133 



d beating a path to your door. 
mmesoft has built a better 

.....-------~P in the form of a handy 
..----- gadget that prevents accidental shorting 

of the Multi-Pak pins to the cartridge 
port pins on the side of the CoCo 3. And 
if I'm not mistaken , they are soon about 
to have the world beating down their 
door. 

Many of us have suffered the unpleas­
ant experience of having to take our 
burnt-out CoCos to the repair shop 
after accidentally bumping the Multi­
Pak Interface. Gimmesoft has designed 
a rather simple, yet effective, way to 
prevent such accidents from ever hap­
pening again. 

The solution is in the form of an L­
shaped , 10Y2-by-6 inch piece of3/winch 
thick plastic with four holes that match 
rubber feet locations on the MPI and 
CoCo 3. Two long screws come with the 
package and are driven through two 
smaller ho les in the locking plate to 
secure it in place. The locking plate is 
simple to install and very effective. I 
tried several deliberate bumps, hits and 
slides, but was unable to unseat the MPI 
from my CoCo 3. 

be tempted to build yourself. But don't 
be too hasty. Gimmesoft has saved you 
a lot of trouble in finding material of 
just the right thickness, and even in a 
color that is a fair match to the CoCo 
3 and MPI. In my opinion, the locking 
plate is well worth its $9.95 price tag. 
For the cost, you'd have a hard time 
constructing one for yourself that has 
the quality and finished appearance 
Gimmesoft has provided . (Even the 
mounting holes are counter-sunk.) 

Two versions of the locking plate are 
available, one for use with the older 
style MPI (26-3024) and another for the 
newer (26-3 124). 

(Gimmesoft, P.O. Box 421, Perry Hall, MD 
21128, 301-256-7558; $9.95) 

This is one of those gadgets you will - Jerry Semones 

Hint . .. 

At Your Command 
Three main directories are found on the OS-9 

System disk. The "root" directory is at the top, and 
you can look in it by using the directory (di r) 
command: Type d i r /d0 at the OS-9 prompt. If you 
do this you will see the other two directories men­
tioned: 

Directory of /d0 12:33:08 
OS9Boot CMOS SYS startup 
wlndow.t38s window.t80s window.glr4 

Because you are in the root directory you can see 
the names of /d0 (disk zero) titles in the listing on the 
screen. You can also see five "files" in lowercase letters 
and the other two directories in uppercase letters. You 
can take a peek at the SYS (system directory) using 
the directory command if you want, but it is the CMOS 
(commands) directory that interests us at the moment. 
Typing di r /d0/cmds will produce something like 
this: 

Directo r y of cmds 12:38:12 
attr backup build cmp 
cobbler copy date dchecl< 
deiniz del deldir dir 
disp lay dsave echo edit 
error format free grfdrv 
help ident iniz link 
list load mal<dir mdir 
merge mfree modpatch montype 
os9gen procs pwd pxd 
rename setime shell tmode 
tuneport wcreate unlink xmode 

Each item stored in the CMOS directory should 
respond with an action if you type the command at 
the OS-9 prompt. The list command is a useful one 
to try out. It lets you peek into any unprotected file 
to see its contents. At the OS-9 prompt, type 1 is t 
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startup, and you 'II get a peek into that file. Try files 
like window . t38s or s(ds/ 1 ogbook, and you 'II see 
how useful the command can be. It won't, however, 
let you see what is in files like OS9Boo t or the 
command files themselves, because they are protected 
by the authors. 

Another useful command is cop(d. Typing 
OS9: cop(d window.t38s /d0/cmds/window.t38s 
would put an exact copy of thew i ndow. t38s file into 
the cmds directory. Notice the space after copy and 
the space after the filename. Translated into English, 
this OS-9 command line says that the operating system 
(059) is instructed to copy a file (window. t38s) in the 
root directory following a path (/d(/J/cmds/win­
dow. t3Bs) to the CMOS directory. 

Having done it, you had better undo things by 
deleting the file, which doesn't belong in the com­
mands directory: OS9:del /d0/cmds/window. t38s. 

The backup command copies everything on one 
disk to another disk; if you want to copy just one file 
from one disk to another, use the cop(d command. For 
instance, you might want to put a copy of a new OS-
9 word processor onto a disk where you have your OS-
9 database. On a single-disk system, you would type 
OS9:copy /d0/cmds/newword /d0/cmds/new­
word -s l:f40k. This means to copy from the CMOS 
directory of one disk to the CMOS directory of another 
disk using Drive 0 (/d0) in each case. The -s tells OS-
9 you are using a single drive, and the l:f40k sets aside 
memory so that you won't have to swap disks as often. 

It turns out that many of the commands found in 
the commands directory are also in memory all the 
time, but that is another story for another time. There 
are nearly 50 different commands to try, and you are 
unlikely to do any harm trying them. Risk a little and 
see what you have at your command. 

Del Turner 
Kamloops, British Columbia 



The following products have recently been received by 
THE RAINBOW, examined by our magazine staff and 
issued the Rainbow Seal of Certification, your assurance 
that we have seen the product and have ascertained that 
it is what it purports to be. 

Possible applications include energy manage­
ment, robotics, equipment automation, etc. 
Requires AR-16 Serial Output Interface. Elec­
tronic Energy Control, Inc., 380 S. Fifth St., Suite 
604, Columbus, OH 432 15, (614)464-4470; $76.95 
plus $3 S/ H . 

• Shadow World , a text Adventure in which you 
have discovered a formula for time travel and 
have tested your discovery by sending laboratory 
animals on a trip through time - only to have 
them burst into flames. You decide you must find 
out what's wrong with the experiment, even at the 
risk of your own life. Requires 64K ECB; for the 
CoCo I , 2 and 3. Prodek Software, cjo Mike 
Snyder, R oute 2, Box 81, Allen, OK 74825, (405) 
857-2852; $10.50for tape, $12.50for disk . 

Adventure in Lumeria, the third chapter of the 
Labyrinth/ Quest f or the Ring series. In this 
Adventure, King William, finding himself lonely 
after defeating Zarth and rega ining his throne, 
decides to rescue the princess of Lumeria, who has 
been kidnapped by an evil count. Fo r the CoCo 
I and 2 (does not work on CoCo Is earl ier than 
an F board). RTB Software, P.O. Box 777, W. 
Acton, MA 01720, (508) 263-0563; $36. 95. 

AR-16 Serial Output Interface, a board that 
provides 16 output channels, allowing software 
control of 16 different devices. Additional chan­
nels can be added with expansion cards. Connects 
directly to the serial port of the CoCo l , 2 or 3. 
Requires cables, relays and supply. Electronic 
Energy Control, inc., 380 S. Fifth St., Suite 604, 
Columbus, 0 H 43215, (614) 464-4470: $89.95 plus 
$3 Sf H. 

Castle of Tharoggad, a totally icon- and menu­
dri ve n Adventure of the D&D genre. Your 
character's mission is to storm the treacherous 
castle to rescue the good wizard, slaying beasts 
a nd evading traps set by the evil wizard. Tandy 
Corporation, 1700 One Tandy Center, Fo rt 
Worth, TX 76102: $29.95. Available in Radio 
Shack stores nationwide. 

.Extender Board, a board that extends bus a nd 
control lines for easy access , provides one ho ri­
zontal and two vertical sockets, a logic analyzer 
plug-in, and gold connectors. Designed for the 
ed ucator and experimenter, with possible appli­
ca tions in robotics and synthesizers. Fraser 
Instrument Co., P.O. Box 712, Meridian, ID 
83642, (208) 888-5728; $45 plus $3 .50 Sf H. 

Gantelet II, a sequel to the popular game that 
turns you loose among monsters, wizards , war­
riors and potions. Requires a 128K CoCo 3 with 
one disk drive and optional joystick. Diecom 
Products, Inc., 6715 Fifth Line, Milton, Ont ., 
Canada L9T 2X8, (416) 878-8358; $29.95 U.S., 
$37.95 CDN. 

,. Ironsides & Crimson Sails, a two-player game 
for the 512K CoCo 3 running OS-9 Level II and 
utilizing 640-by-1 92 graphics . The game comes on 
a single disk th at contains five separate naval 
scenarios , which range from fictional settings to 
actual simul ations of historical naval engage­
ments . There is a game save; load feature. soft­
WA R Technologies, The Ameritrust Building, 
17140 Lorain Ave., Cleveland, 0 H 44111, (216) 
25 1-8085; $8.95. 

KDSK3 , a machine language , menu-dri ven 
co llection of disk utilities written for the CoCo 3. 
It is an upgrade of KDSK V2.6, written to take 
advantage of the CoCo 3's 80-column display and 
add itional memory. Options include an ASCII 
dump, secto r editing and a fast copy routine. 

Requ ires CoCo 3, Disk Extended Color BASIC 
and at least o ne disk drive. An RGB monitor is 
recommended. Kenneth L. Wuelzer, 113 Arrow­
head Drive, Mon tgomery, A L 36117, (205) 277-
9880; $15. 

Keyboard Commander, a "space age" typing tutor 
that utilizes the action of an arcade game to teach 
confidence in students learning to touch type. 
Numbers , upper- and lowercase letters are cov­
ered whi le defending your ships against alien 
attack. Requires 64K ECB. E.Z. Friendly Soft­
ware, Hutton & Orchard streets, Rhinecliff, NY 
12574, (914) 876-3935; $24.95 plus $1.50 Sf H. 

Legend Quest, an Adventure in which, as Profes­
sor Ludwig, the first expert in the field of legend 
science, you set out to find the go ld at the end of 
the rainbow. Unfortunately, yo ur prospective 
rainbow shatters a nd falls into a n enchanted la nd. 
(Of course you must follow.) Requires a 64K, disk­
based CoCo with a t least one joystick . Nick 
Bradbury, 10500 Sandpiper Lane, Knoxville, TN 
37922, (615) 966-0172; $15. 

.Lyra Lybrary, a n 11-disk collection of music 
(all Lyra tra nscriptions) to be played in conjunc­
tion with MIDI synthesizers. The music can be 
edited with Lyra or just played by using the 
included "jukebox" type program. Requires a 64K 
CoCo, a Disk BASIC drive, a joystick or mouse, 
at least one MIDI synthes ize r, a MIDI connector 
and LYRA.BIN or LYRABD X. BIN . Rulaford 
Research, P.O. Box 143, Imperial Beach, CA 
92032, (616) 690-3648: $/4.95 per disk. 

• PIA Board, a board that provides an addi­
tiO nal 6821 PIA chip to the CoCo. It has a go ld 
edge connector and four co ntrol lines. Designed 
for experimenters a nd educators , it can be used 
alone or with Fraser's Ex tender board. Fraser 
Instrument Co., P.O. Box 712, Meridian, ID 
83642, (208) 888-5728: $45 plus $3.50 S/ H. 

RI-8 Relay Card, an eight-relay card that con­
nects to the AR-16 Serial Output Interface to 
a llow direct control of connected appliances. 

• SpellBound, a D&D type Adventure in which, 
as the brave leader, you select a band of Adven­
turers to defend the village of Midgard against the 
forces of darkness in the Archwizard's lai r. 
Possible recruits include elves , dwa rves, fighters , . 
th ieves, priests and wizards. Requires a 32K CoCo 
a nd disk drive. Thor Software, Suite 162, 9431 
Westport Road, Louisville, KY 40241, (502) 588-
5969; $20. 

.StarScan, a program to allow CoCoists to use 
the new Star NX IOOO Rainbow color printer to 
print full-color dumps of HSCREEN2 graphics. The 
program is I 00 percent machine language and can 
perform a full-color dump in about 5 minutes 
(from parallel printer port) . For the CoCo 3. J.D. 
Walker, 363 Oakwood Ave., Jackson, Ml 49203, 
(517) 787-2667; $11.95 plus $3 S/ H. 

Ultra-Base, a database programmed in a combi­
nation of BASIC and machine language to keep 
track of more than 500 records, with up to 32K 
information in memory, at one time. It offers the 
a bility to alphabetize by first or las t word in any 
category. Requires 64K, and is available o n tape 
or disk. Tothian Software, Inc., Box 663, Rimers-
burg, PA 16248; $24.95(\ G) J:rr J,2., ~ ., 

ftC ..1 eft. fq, I {F'' ~ 
Word Power 3.1, a CoCo 3 4ord processor that 
co mes with a spelling checker and mail merge 
capability. Other features include a li sting of 
ava ilable memory for text storage, autosaving, 
punctuation checker, window disp lay, block 
moves, search and replace, word count and wild 
card searches. Microcom Software, P. 0. Box 214, 
Fairport, NY 14450, (716) 223-1477; $79.95. 

• First product received from this company 

The Seal of Certification program is open to all manufacturers of products 
for the Tandy Color Computer, regardless of whether they advertise in 
THE RAINBOW. 

By awarding a Seal, the magazine certifies the product does exist - that 
we have examined it and have a sample copy- but this does not constitute 
any guarantee of satisfaction . As soon as possible, these hardware or 
software items will be forwarded to THE RAINBOW reviewers for 
evaluation. 

- Lauren Willoughby 

September 1988 THE RAINBOW 135 



I L ~E~dKuuc~a~t~io~n~~~~o~te~s~-------------------------------1-6-K_Ec_s~~ 

Learning to use cross-references in 
a reference book is the topic of 
this month's article. This is a 

language arts skill that is applicable to 
social studies, science and any other 
subject where information needs to be 
found in reference books. The skill 
should be taught in the middle grades 
of elementary school, and practiced 
throughout one's life. 

"This set of encyclopedias doesn't 
have that information.That topic isn't 
here at all." These familiar statements 
are made by new users of reference 
books. Children often look under only 
one heading for information needed 
and give up if it is not there. If infor­
mation is not in one location, it may be 
found in the same reference set under a 
different, but related, heading. Students 
must be taught to find and use cross­
references for their information. 

One teacher may require that a stu­
dent find information on, say, disk 
drives. It is quite possible that Volume 
D of the encyclopedia does not list 
anything under that topic. The next step 
would be to look for larger topic areas 
that might include disk drives. Volume 
C, under Computers, would be a good 
place to look. Another choice might be 
Volume T for Technology. 

The idea is to teach children to be 
detectives. They need to keep searching 
for additional clues (key words) to use 
in locating the original subject. Ap­
proaching this as a puzzle, mystery or 
game helps to create interest in this 
concept. Students might be encouraged 
to make a list of key words on paper or 
at the blackboard before introducing 
the computer program. 

The program itself is a game wherein 
the user must match an original subject 
with a larger, corresponding, topic area. 
The program will let students practice 
looking up information needed for 
reports and essays - any research task, 
whether for school or pleasure. 

The data consists of 10 subjects and 
10 larger topic areas. These represent a 
random selection of 10 subjects about 
which a student might have to write a 
report or present a speech. The subjects 
comprise the data elements of Line 280. 

Steve Blyn teaches both exceptional 
and gifted children, holds two master's 
degrees and has won awards for the 
design of programs to aid the handi­
capped. He owns Computer Island and 
lives in Staten Island, New York. 
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Cross-referencing for 
information 

Locating 
the Topic 

By Steve Blyn 
Rainbow Contributing Editor 

Line 290 is comprised of the corre­
sponding 10 larger categories or topics 
which are likely cross-references to the 
original 10 subjects. 

Since there are only 10 topics and 10 
subjects, we not only welcome but 
encourage you to alter the data as the 
game is played. This program will soon 
be memorized by most students if the 
data is not updated periodically. Once 
the idea behind the program is grasped, 

The listing: REFERNCE 

your child or the students in your class 
can create data for their own versions 
of the game. Creating the data teaches 
this concept as well as does playing the 
game. Lines 20-70 dimension and read 
in the DATA statements. 

Line 100 chooses among the 20 data 
options and prints 20 topics, subjects or 
both. These original elements are not 
presented in a random order. Rather, 
they are presented in a manner that 
contains some duplication and several 
matches. This gives the game an element 
of variety. 

This game is more enjoyable when a 
scorecard is included. We use a two-part 
scoring system. The player is required 
to answer two questions during each 
round. Lines 120-140 ask the player to 
select one of the subjects. Encourage 
students to read the entire list to make 
certain there is a correct pair to match 
before they answer the first part of the 
question. Five points will be scored for 
a correct response at this point. Lines 
150-200 ask the user to match the 
subject with the correct topic. Five 
points is given for a correct answer here. 
The variable 5C is the scorekeeper. The 
score is given after 10 rounds. 

We hope you and your children enjoy 
using and modifying The Cross­
Reference Game. Your comments are 
always appreciated by the staff of 
Computer Island. 0 

1,0 REM"CROSS REFERENCES GAME" 
2,0 REM"STEVE BLYN,COMPUTER ISLAN 
D,STATEN ISLAND,NY,1988 11 

3,0 DIM A$ (1,0),B$(1,0),C$(2,0) 
4,0 FOR S=1 TO 1,0:READ A$(S) :NEXT 
s 

5,0 FOR T=1 TO 1,0:READ B$(T) :NEXT 
T 

6,0 RESTORE 
7,0 FORT= 1 TO 2,0:READ C$(T) :NEX 
T T 
8,0 CLS : Z=Z+1 : IF Z>1,0 THEN 24,0 
9,0 PRINT@,0,"#";Z; 11 MATCH ONE SUBJ 
ECT AND TOPIC"; 
1,0,0 FOR T=1 TO 2,0:A=RND(2,0) :PRIN 
T@32+B,C$(A) :B=B+16:NEXT T:B=,0 
11,0 PRINT"--- - ---- ------------ --
----------··; 
12,0 PRINT"CHOOSE A SUBJECT ";:LI 
NEINPUT AA$ 
13,0 FOR T=1 TO 1,0:IF AA$=A$(T) T 
HEN 15,0 ELSE NEXT T 



14~ SOUND 1~,3:PRINT"THAT'S NOT 
ANY OF OUR SUBJECTS. 11 :GOTO 21~ 
15~ SOUND 2~~,2:PRINT"GOOD-NOW M 
ATCH THE LARGER TOPIC . 11 ;: SC=SC+5 
16~ LINEINPUT BB$ 
17~ PRINT@464, 1111 ; 

18~ IF BB$=B$(T) THEN PLAY"L1~~C 
DEGGG":PRINT"CORRECT"ELSE 2~~ 
19~ SC=SC+5:GOTO 21~ 
2~~ PRINT 11 * 11 ;B$(T) :PLAY"L2F 11 

21~ PRINT@484,"PRESS ENTER TO GO 
ON"; 

22~ EN$=INKEY$ 
23~ IF EN$=CHR$(13) THEN 8~ ELSE 
22~ 

24~ CLS:PRINT@97,"YOUR SCORE WAS 
";SC;"THIS TIME" 
25~ PRINT@192,"PRESS A TO GO AGA 
IN ORE TO END"; 
26~ EN$=INKEY$ 
27~ IF EN$="A" THEN RUN ELSE IF 
EN$="E" THEN END ELSE 26~ 
28~ DATA FILM,ALGAE,HAWAII,BRONT 
OSAURUS,WHALES,CLOUDS,MARS,HALLO 
WEEN,AUTOMOBILES,COLLIES 
29~ DATA MOTION PICTURES,PLANTS, 
ISLANDS,PREHISTORIC,MAMMALS,WEAT 
HER,PLANETS,HOLIDAYS,TRANSPORTAT 
ION,DOGS 

RAINBOW revrew 8t88 

TAKE COMMAND! Now .,:JU can create your ow n 1 & 2 payer wargames a11d mOte. 

If you are into wargames. sc1ence t.ct10n or Dungeons and dragons. you ' ll lo'le the WGO 

system. 
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four ready to play scenaoos : 

INVASION NORTH a riVer crossing dtallenge ~ ATTACK ON MOSCOW a hoSIOfOC somu lation 1941 
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DUNGEON WARRIOR save the damsel in dostress 

Complete WGD system ONLY $29 .00 Each scenario avai lable separately wrth WGD 

system demo lor ONLY S 10.00. 
,COCO 3 128K Drsk 

GRIDIRON STRATEGY 
The FIRST and stol l lhe BEST 2 player lootball sl r alegy game lor 

lhe COCO 3 126K dosk . 
Ove r 20 oHensPo~e plays and 10 delens•ve a ll ignmenls. See the 
RAINBOW rev 1ew 8187 · lascina tmg.' Totally unique playing 

system! ~ 
Oosk . manual and playing aods only $21 .00. ~"""""\: 
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One-Liner Contest Winner . . . 

Create a four-by-four "magic square" having a sum 
equal to the number you input (between 34 and 366). 

The listing: 

~ CLS:INPUT"# (34 -366)" ;S:IFS<34 
ORS>366THEN~ELSEV=(S+3~)/4:H=INT 
(V):T=V-H:FORI=1T016 :READR:V=INT 
(R/4):PRINT@3*R+2~*V+64,USING"## 
#";H- (T>-) ;:T=T-.~625:H=H-l:NEXT 
:PRINT@224:DATA9,15,2,4,7,1,12,1 
~,~,6,11,13,14,8,5,3: 1 (C) 1988 

MICHAEL G. TOEPKE 

Michael Toepke 
Oak Harbor, W A 

(For this winning one-liner contest entry, the author has been sent copies 
of both The Rainbow Book of Simulations and its companion The Rainbow 
Simulations Tape.) 

1!1 Files Edit Run Compile Options 
To Assembly .a 

.r 

. . 
To Object 

toExeouta•• ~ 
Cancel ' ~ 

OS9 
Programmin,g Tools 

IF! .... 
"'"' 

.. 

• I • 
• CCENV® PROGRAMMING ENVIRONMENT 

CCENV is a mouse-and-menu driver for ai i0S9 compilers and assemblers. CCENV is interactive 
and easy to use. A single mouse-click can take a C program I rom source code to executable module 
and then run the program in a window. Colorful pull-down menus, popup menus and dialog boxes 
set all compiler, assembler, and linker options. Temporary fi les are automatically written on the 
RAMdisk if avai lable, reducing compile-time. Go from edit mode to compile and back to edit with 
mouse-clicks. Error messages are saved and can be scrolled in a window during your next editing 
SeSSIOn . 

CCENV maintains configuration files so all options can be rechosen automatically. A PROJECT 
option implements the MAKE utility, allowing large projects to be split into separate modules until 
linking. Coupled with CCENV, any OS9 compiler becomes interactive and brisk. You can throw 
away "CC1." Move over, Turbo Cl This is the way programming should be1 

CCENV OS9 COMPILER/ASSEMBLER ENVIRONMENT . . .... .. ... .. . . . . . ... $49.95 
with source code ............ . ..... . ... . . .. . . . . ... . . ...• . • . .. . . ~'>'>.% 

Requires OS9 Levell I, mouse, and any compi ler or assembler. 
Preset for the MicroWare C Compiler. 

• FUNCTION LIBRARIES 
C GRAPHICS LIBRARY: The complete CGFX graphics library inC 
source code and re locatable modules . . ..... . ..... . .........•.•... • .. .. . $19.95 

C MATH LIBRARY: · · ···· ·· ···· ···· ······· · ··············· · · ..... $19.95 
BASIC09 FORMAT ............. . ... . . $ 9.95 Both ... ..... ... ... . ... . $24.95 

BASIC09 MOUSE & MENU LIBRARY: Create mouse-driven applications wilh pulldown menus 
from BASIC09. 1ncludes UNDERSTANDABLE directions for using mice 
and menus in OS9. $14.95 J(5D9)L 

(please add $2.50 S/H) 783-5132 
* FoxWare 5101 W. 12th Kennewick, WA 99337 * 

September 1988 THE RAINBOW 137 



I Doctor ASCII 

Garbled Sound 

~
I have a Color Computer I with 64K 
and an 'F' board. I recently upgraded 
from a TV set to a Magnavox CM-

80 and am using the Mark Data Uni­
versal Video Driver. When I run pro­
grams that use a joystick, I get constant 
garbled sound with the sounds of the 
program on top of it. This happens on 
programs such as Polaris, Galactic 
Attack and Gopher It, but does not 
happen in programs such as Bats and 
Bugs or Whirlybird Run. Can this be 
fixed, or is it a side effect of adding 
things such as a video driver onto the 
computer? 

Corby Goodman 
Lexington, KY 

"R . The only way to diagnose this 
.a.)( kind of problem is to remove the 
suspect part from the machine and see 
if that solves the problem. If the prob­
lem disappears but returns upon rein­
stallation, recheck the instructions for 
proper installation; if it's still a problem, 
contact the manufacturer. 

More Memory, BASICally 

~ 
I am a relatively new programmer, 
and I don't have a lot of knowledge 
about machine language. Recently, I 

upgraded my CoCo 3 to 5I2K. To my 
surprise, I haven't been able to access 
anything more than 27 K and only then 
using the PCLEAR 1 command. I'm no 
better off than when I started. Is the 
only way to access this memory through 
machine language? I know that many 
programs do, CoCo Max III for one. 
When I upgraded, I envisioned writing 
large programs in BASIC with huge 
string storage areas. Am I out of luck, 
or is there a fix? 

Andrew Wiest 
Anderson, SC 

Richard Esposito is the principal engi­
neer for BDM Corporation. He holds 
bachelor 's, master's and doctorate 
degrees from Polytechnic Institute of 
Brooklyn. He has been writing about 
microcomputers since I980. 

Richard Libra is a simulator test 
operator for Singer Link Simulation 
Systems Division. 
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D 0 c T 0 R 

A s c I 

By Richard E. Esposito 
Rainbow Contributing Editor 

with Richard W. Libra 

"D. The ROM BASIC in the CoCo 3 is 
..a.)( a vestige from the past, designed 
primarily for backward compatibility 
with the older machines. The IBM PC 
line has the same problem. No matter 
how much memory there is (even with 
a 3-megabyte PS/ 2 Mode! SO), you only 
have 61 K avai lable to BASIC. And the 
CoCo is limited to around 30K. Micro­
soft, the author of both, has not made 
a commitment to upgrade its interpret­
ers to use the extra RAM. 

Colorizing the Oldies 

~ 
Several years ago I purchased a 
couple of programs that I used for 
relaxation, enjoyment and relief 

from the pressure of my work. These 
worked very well on the CoCo I and 
accomplished precisely what I wanted 
to get done with them. The programs 
are 8Ball, by C.M. Cook and C.J. 
Roslund, and Solitaire, which appeared 
in RAINBOW Magazine. Now that I have 
bought the CoCo 3, I still would like to 
use these fine programs; but I get black­
and-white programs instead of color. 
Since I'm not a programmer, is there an 
easy way in which I can adapt them to 
the CoCo 3 so that the colors come out 
suitable enough to make the programs 

again most enjoyable? They work fine 
but are pale imitations of the real thing. 

M.L. Brown 
Bellevue, OH 

"R . Since the Tandy CM-8 monitor 
.a.)( does not support artifacting, if 
you change the PMODE4 statements in 
the programs to PMDDE3 , you will re­
store the color, albeit at the expense of 
some detail. The Magnavox SCM-515 
monitor does not share this problem, 
for it can be operated in composite 
video mode for artifacting older games. 

No Can Do! 

~ 
The VIP Library runs fine (with one 
or two minor quirks) on my CoCo 3/ 
RG B combination. I would like, 

however, to be able to load it with a RUN 
* using the following program: 

*/BAS 
10 PALETTE9,53:PALETTE13,53 
20 LDADM"DESI<TDP 

A scan of the disk indicates space is 
available; however, a PRINT FREE ( 0) 
command shows 0 granules available, 
and the disk will not load the program 
program in normal fashion. 

Elbert Jenkins 
St. Simons Island, GA 

Another copy protection victim. 

Weary Plugs and Disappearing Letters 

~ 
I've recently bought a Deluxe Color 
Mouse, and !think that plugging and 
unplugging the mouse and joyst ick 

may harm the ports and the jacks. Is 
there a way to have both joysticks and 
the mouse connected at the same time? 
Also, I have Telewriter-64 and am no/ 
able to save my files on disk. Is there a 
way to do it? Jf I press the same key 
more than once, it won't appear on the 
screen. (For example, the word "ap­
pear" shows up as "apear. ") Do you 
know how I can solve this problem? 

Tito Voysest 
Lima, Peru 

]2 . You can always rig up a cable to 
..1. )( toggle between the mouse and 
joystick. Sounds like you have a really 
old version of Telewriter-64 that was 



written for the old gray CoCo 1. Since 
then, the keyboard scanning routine 
was moved, causing your problem. 
Contact Cognitec for an upgrade. 

Editor's Note: See Mark Haver­
stock's "The Old Switcheroo" (August 
'86, Page 108), a hardware project that 
gives details for building a switchbox 
allowing you to connect three devices 
into the joystick port. 

Telewriter's Disk Driving Routine 

~ 
I have two Teac 55 B drives in a Hard 
Drive Specialist's case and con­
troller. Used with a CoCo 2, these 

have no problems. I now have a CoCo 
3 that works fine until I install the disk 
drive controller. Commands such as 
PALETTE and W lOTH won't work; but 
more importantly, I can't address the 
second side of the drives. I put a friend's 
old Radio Shack EPROM into the 
spare slot of the controller; now all 
commands function on the computer, 
but I've lost Side 2 of the drives. I 
purchased A DOS-3, which when 
loaded into BASIC gives me access to 
both sides of the drives. The problem is 
that when I run Telewriter-64 with TW-
80, I only have access to drives 0 and 
I. The ADOS-3 doesn't seem to have an 
effect when I load it into BASIC and use 
Telewriter. Will ADOS-3 burned into 
an EPROM make four drives usable 
with TW-80? Is there an EPROM avail­
able that will access two DSDD drives 
as drives 0 and I instead of drives 0, 2, 
I and 3? 

Grant Masini 
Granger, WA 

"Q. ADOS-3 works just fine. Telewrit ­
..1. )( er has its own disk driving rou­

tine that overrides the routine in 
ROM. 

Bootable Backup 

~
I have a CoCo 3 running Desk Mate 
3. I can't make a boatable backup of 
the masters but can only piece to­

gether a somewhat workable version. I 
have Radio Shack's old drives and 
controller. I have not had much luck 
with any backups except I dl to / d0. 

Ted Crafton 
Miami, FL 

"'Q . All OS-9 software distributed by 
.a.)( Radio Shack is on 35-track single­
sided 5V4-inch disks and can be backed 
up easily using Disk Co lor BASIC's 
BACI<UP command. 

Fixing DeskMate 3 

~
I have a CoCo 3 and DeskMate 3 
with a DCM-3 connected to the 
serial port. I can't get communica­

tion through the serial port. Is there a 
fix for Desk Mate 3? 

Mike Becker 
Woodstock CT 

0 . OS-9 Level II only supports two­
.&.)( way serial communication via a 
Modem Pak or RS-232 Pak, so you 
cannot use DeskMate 3 for communi­
cations over the fT 1 serial port. 

A Patch for OS-9 

~ 
How can I change the sequence of 
bytes on VIP software? VIP Disk­
Zap doesn't work with OS-9. Is there 

an OS-9 Disk-Zap program? 
Serge Alepins 

Lemoyne, Quebec 

'Q . There is an excellent on-disk OS­
.&.)( 9 program patcher, called Patch, 
marketed by Computerware. Also, 
since the format for OS-9 and Disk 
BASIC is the same (the actual physical 
disk format), you can use VIP Disk-Zap 
to edit OS-9 disks. You just can't zap 
them. 

A Vote for the Hard Drive 

~ 
I am planning to purchase a vertical­
slot, dual double-sided disk drive, 
compatible to OS-9 Level II, in a 

slimline case for my CoCo 3. Do you 
know who sells one? Ifyou were buying 
one for yourself, which would you put 
at the top of the list? Is it true that 
someone in the United States is devel­
oping a ]-megabyte RAM board for the 
CoCo 3? 

Ryan Flammer 
Vancouver, British Columbia 

"Q . I would get one floppy and one 
.a.)( hard disk and put them both in 
one case. CoCo hard drives are much 
faster and cheaper than the floppies 
were a few years back, hold much more 
data, and should no longer be ignored . 

Updating Disk Controllers 

~ 
Quite a few let ters have been pub­
lished in THE RAINBOW from people 
who have old-style disk controllers 

requmng 12 volts. They wish to use 
them with CoCo 2s or 3s but can't 
because the Co Co 2 and 3 don't have /2 
volts available. The usual suggestion is 
to bring 12 volts out to the plug from 

inside the computer. It is also possible 
to add a 5- to 12-volt converter, avail­
able from Marlin P. Jones, Lake Park, 
FL, (305) 848-8236. It's Part Number 
PS-1934 and costs $2.50. I've done this 
with two controllers and find that it also 
requires a 12-volt zener diode. 

Another way is to replace the disk 
controller chip, W D- I 793, with an M B-
8877, available from Jameco Electron­
ics with a $20 minumum order or from 
JDR Electronics, (800) 538-5000. I buy 
them locally from Arkline Electronics 
ir.z Toledo, (4I9) 476-6727. I've done 
three this way, and they work just fine. 

Your February column states that 
some CoCo 2 programs such as VIP 
have a problem easily fixed with the 
GIME chip in the CoCo 3. So how do 
you fix it already? This is the only thing 
stopping me from going to a CoCo 3. 

Robert W. Klahn 
Sylvania, OH 

0 . The easiest way is to use a disk­
.&.)( zapper program. Assuming you 
don't have one, the next best way is to 
write a BASIC program that reads the 
offending file as a random access fi le 
with records of one character each. 
When your program reads the code that 
needs changing, write out the corrected 
bytes . Be sure to do this on a backup 
of the original. 

Printing While Online 

8 I am presently using Greg-E-Term 
with my CoCo 3. I heard that there 
is a way to have my printer print 

while I am on-line. I'm using a DMP-
130 printer with a DCM-3 Modem. Do 
you know of any way to print while in 
Communications mode? Also, have you 
heard of people using a DCM-3 and 
being unable to use MikeyTerm as a 
result? 

0 . It is possible to construct an RS­
..1. )( 232 Y-cable so that your printer 
can be online; however, the printer must 
be able to run at the same speed as your 
modem without overflowing its RAM 
buffer. 

For a quicker response, your ques­
tions may also be submitted through 
RAINBOW's CoCo SIG on Delphi. 
From the CoCo SIG> prompt, pick 
Rainbow Magazine Services, then, 
at the RAINBOW> prompt, type 
ASI< for "Ask the Experts" to arrive 
at the EXPERTS> prompt; where 
you can select the "Doctor ASCII" 
online form which has complete 
instructions. 
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I Turn of the Scre\v 

This month we will look at two 
short items. The first is an update 
on an earlier project , and the 

other is a hardware patch for the Mulii­
Pak's IRQ problem. 

In a two-part project in November 
and December of 1987, I described 
making a parallel interface and building 
it right into the CoCo. It turns out that 
so me people are having problems. Paul 
Anderson of SD Enterprises said that 
the DWP 430 printerfrom Radio Shack 
requires a longer strobe pulse width 
than my circuit delivered. At 2 M Hz 
(the double speed for the CoCo 3), the 
problem was even greater. 

I have an Epson FX-80 printer. When 
I tested my circuit on it, it worked fine. 
The pulse width for the strobe signal 
(even at 2 MHz) is wide enough to make 
it work. If you look back to the circuit 
in the November '87 RAINBOW, you see 
that the signal connecting the data into 
the latch is also the signal that drives the 
strobe signal of the printer. That signal 
is derived from the memory mapping of 
data from the CPU. This makes the 
width of the signal directly proportional 
to the clock speed of the CPU. The 
faster the CPU is clocked , the shorter 
the strobe pulse is. For my printer this 
is no problem, but for slower strobe 
printers like the DMP 430, it is a 
problem that must be addressed. 

To solve this problem, !looked at the 
spec sheets of several popular printers. 
Much to my surprise, I found out that 
printers have a wide range of strobe 
pulse widths, from .5 microseconds to 
a full 2 microseconds. Not only that, I 
also found out some printers require 
that data be valid up to I microsecond 
before the strobe line goes active. If you 
look again at my circuit , the strobe line 
is active at the same time as the data. 
Oops! I guess I should have done my 
homework before putting out that 
article . Well, fortunately , I have a good 
fix. After looking through my TTL data 
books, I came up with a circuit that will 
give the strobe signal both a !­
microsecond delay and a pulse width of 
2 microseconds. That should be enough 
to satisfy any printer's needs. 

The chip I decided to use is a 
74HCI23, which is a dual retriggerable 

Tony DiStefano is a well-known early 
specialist in computer hardware proj­
ects. He lives in Laval Ouest, Quebec. 
Tony's usemame on Delphi is D!STO. 
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An update on the parallel 
interface and a hardware 
patch for the Multi- Pak 

Summer 
Cleanup 

By Tony DiStefano 
Rainbow Contributing Editor 

monostable multivibrator - a mouth­
ful, but not that complicated. Basically, 
there is an input signal and an output 
signal. An R/ C (resistor I capacitor) 
constant determines how long the pulse 
is. Every time the input is strobed, the 
output becomes active for the duration 
of the pulse width, which is controlled 
by the R / C constant. I chained the 
output of the first multivibrator to the 
input of the second, which then goes to 
the strobe of the printer. The first gives 
me the delay to set up the data; the 
second gives me a pulse width that is 
controllable by the R/ C constant and 
not the clock speed of the CPU. 

Construction of this, I hope, won't be 
too hard. If you have already built the 
parallel printer adapter and have 
enough room to fit one more chip and 
four components, you're home free. If 
you have not built it yet but want to, just 
make sure that you have enough room 
to place one more chip. The rest of it 
is the same as in the November '87 issue. 

If you don 't have enough room, you 
have two choices: Start over again, or 
make a small piggypack board. I sug­
gest that you start over, since it makes 
for a cleaner job and is easier to trace 
if you have a problem. 

The circuit in Figure I is the fix only 
and does not include the rest of the 
circuit needed to make the complete 
parallel adapter. The 74HCI23 chip 
requires +5 volts on Pin 16 and ground 
on Pin 8. To interface it into the rest of 
the original circuit, follow these instruc­
tions: 

I) Remove the wire that goes to Pin 
I of the printer connector. 

2) Connect that wire to the point 
marked "input" in Figure l. 

3) Connect the wire marked "output" 
in Figure I to Pin I of the printer 
connector left vacant by Step I. 

4) Connect +5V and ground to the 
chip. 

With this modification , no other 
changes are required; the software 
remains the same, and all printers 
should work at either slow or fast speed. 

The second part of this article deals 
with interrupts and the Multi-Pak. 
Many people may never come acoss this 
problem, which will show up only in 
certain cases. First, I think that explain­
ing what the Multi-Pak does will help 
you understand the problem. 

The Radio Shack Multi-Pak has four 
slots and was Radio Shack's original 
idea to expand the CoCo; the idea was 
that people who bought the expander 
would plug four game packs into it . As 
we all know, Radio Shack game packs 
auto start. That means when you plug 
in a pack (without a Multi-Pak) and 
turn the computer on, the game (or 
whatever) starts to play all by itself. To 
do that, the computer must be able to 
sense the presence of the pack. One pin 
on the connector connects to the CPU's 
interrupt pin via a PIA. On an auto­
starting game pack, this pin is con­
nected to the Q clock. The Q clock is 
a signal coining from the internal cir­
cuits that runs at I or 2 MHz, depending 
on the mode of the computer. This 
signal is fed into the interrupt pin of the 
CPU. The CPU responds to this inter­
rupt by a small routine in ROM that 
jumps to the software inside the game 
pack. 

In making the Multi-Pak, Radio 
Shack wanted to be able to handle four 
packs instead of one. To choose which 
one of the packs works requires a 
switch, so a four-position switch was 
added. The first part of the switch is a 
block of memory known as CTS. This 
block, as long as 16K, is found from 
$C000 to $FEFF for a CoCo I and 2 and 
from $C000 to $FOFF for the CoCo 3. 
The second is another block of memory 
known as the SCS area and is mapped 
from $FF 40 to $FF SF on all CoCos. The 
third part of the switch reroutes the 
interrupt signal from the selected slot or 
game pack to the CPU. 

To make the Multi-Pak software 
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I INPUT 

selectable as well, Radio Shack made 
one memory location, $FF7F, into a 
software switch. The 8-bit location was 
divided into four 2-bit decoders, two of 
which control which of the four slots are 
active. Since the two memory blocks are 
controlled separately, the CTS block 
can be selected to one slot and the SCS 
block to another. This was a good idea, 
since the CTS block usually contained 
software and the SCS block usually 
contained hardware 1/0. 

At this point Radio Shack decided to 
tie the interrupt router to the same 
circuitry that controls the CTS, so that 
whatever CTS slot is active originates 
the interrupts. This arrangement is OK 
for game packs, since changing the 
switch to another slot means that 
whichever slot has the interrupts also 
has the right software. Good for game 
packs, but not so good for OS-9 users 
- OS-9 relies heavily on interrupts . 
Most hardware handshaking is done 
with interrupts. OS-9 uses the all-RAM 
mode, so the CTS signal is not used. But 
with the Multi-Pak, the software switch 
still switches the interrupt signal. The 
problem is mostly seen when someone 
uses the Deluxe RS-232 Pak. 

Under OS-9, drivers and hardware 
devices can be added and left out to suit 
the owner's particular needs, but no one 
driver knows what else is using the 
hardware. When one device driver 
needs the interrupt line, it changes the 
software switch to the slot the hardware 
is in. If another driver needs the inter­
rupts, it switches it back; this is where 
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Figure 1 

the problem starts. When you change 
the software switch away from one slot, 
the interrupt has a chance of getting 
lost. The problem gets worse when a 
device like the RS-232 Pak is online. 
The registers for this pack are memory­
mapped in an area not covered by the 
software switch, while the interrupts are 
covered by the software switch. So if 
one driver switches the software switch 
away from the slot the RS-232 pack is 
in, it can no longer produce an inter­
rupt. Even though the registers are still 
in the memory map, data is lost and 
things start to get confused. 

One solution for this is a small mod­
ification in the Multi-Pak. Interrupt 
signals in non-game packs are usually 
"open collector," meaning that more 
than one signal can be connected to­
gether to form an "OR" type of config­
uration. A simple way to avoid the 
problems is to connect all the interrupts 

One-Liner Contest Winner . .. 
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together, so that no matter which slot 
the interrupt comes from, the signa l 
comes through. This mod is simple and 
quick. A little soldering experience, a 
few tools and a short piece of wire are 
all you need. Unplug the Multi-Pak and 
remove the bottom screws. Remove the 
top and disconnect the power to the 
board . Now, remove the screws that 
hold down the PC board. Carefully 
remove all the pins that hold the bottom 
shield to the board . Locate Pin 8 on 
each of the four slot connectors. Solder 
a piece of wire from one to the other 
until all slots are done. Reassemble the 
Multi-Pak in reverse order, and that's 
all there is to it. 

With this modification you should be 
able to use the RS-232 Pak under OS-
9 with any one device that changes the 
software slot switch and without losing 
characters on the Pak. ~ 

This one-liner is for killing files one at a time, without having to type the 
I<ILL command and drive number for each and every file. 

The listing: 1 CLS: PRINT: PRINT: INPUT"ENTER DR 
IVE";A:DRIVEA:DIR:INPUT"FILE TO 
KILL 11 ;B$:KILLB$:PRINT"KILL ANOTH 
ER?(Y OR N) 11 :INPUTC$:IFC$="Y"GOT 
01ELSEDRIVE,0 

Brian Carter 
Santa Ana, CA 

·(For this winning one-liner contest entry, the author has been sent copies of both The Third Rainbow Book 
of Adventures and its companion The Third Rainbow Adventures Tape.) 
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RAINBOWTECH 

The Magic and 
Mysteries of OS-9 

T his begins a new series on OS-9. 
It is directed at current and po­
tential Level II users who usually 

run a 512K CoCo 3. This combination 
provides a powerful, flexible computing 
system. Often, the price for power and 
flexibility is complexity, and learning 
OS-9 is not simple. Trying to take full 
advantage of OS-9 and to use any or all 
of the various drives (double sided, 3\;1'' 
720K or hard drives), can be confusing 
for awhile. (And these are just a few of 
the configuration options possible 
under OS-9.) Don't expect to be able to 
do all those things you wanted to do 
under Disk BASIC, but couldn't without 
investing some sweat. 

Much of the fun in using OS-9 comes 
from its power, but with this power 
come many complexities. Ifjun were all 
there was to OS-9, it might not be worth 
the effort to address some of the head 
bangers out there . But personal pro­
ductivity is another driving force, and 
in this regard, a CoCo 3 with OS-9 Level 
ll offers more than most other systems. 
So there is considerable value in learn­
ing OS-9. This column will try to aid in 
mastering OS-9. 

Richard White lives in Fairfield, Ohio, 
has a long background with microcom­
puters and specializes in BASIC pro­
gramming. With Don Dollberg, he is 
the co-author of the TIMS database 
management program. 
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By Richard A. White 
Rainbow Contributing Editor 

Where's The Magic? 
For over a year now, OS-9 Level II 

has been avai lab le for CoCo 3s, and 
many have become add icted to it . 
There 's magic in that code. It's sort of 
like the magic of getting your first disk 
drive after using a cassette recorder, and 
it's sort of like the step from a floppy 
to a hard drive . But it's not quite like 
those improvements either. 

It 's hard for people to really imagine 
how they wou ld use a multitasking 
system. There are times when having 
your computer do two things at once 
can be handy. Exploring another level 
in Rogue or knocking off a quick note 
in your word processor wh ile down­
loading a long file from Delphi or a 
Computer BBS is one use. Those five or 
10 minute waits for a download to 
complete are some of the world's most 
boring moments . 

Many files under OS-9 are now ar­
chived using special programs such as 
Ar and Pak . These compress one or 
more individual files into one file that 
generally is much shorter than the 
combined length of the original files. A 
particularly impressive process is to 
start a download of an archived file to 
a disk in one window and then move to 
another window and to de-archive it 
into its original, uncompressed compo­
nent files. Until the download is com­
plete, the file on the disk is open. OS-
9 manages the de-archiving process so 
that it proceeds at the rate the down­
loading file is extended. T he download­
ing process is in no way delayed if the 

de-archiving process progresses at the 
same pace. There is a catch. You need 
a no-halt disk controller or a hard drive 
so that the de-archiving disk accesses 
don't interfere with your downloading. 

George, a local CoCo 3 owner, called 
me and asked how to set up his Burke 
& Burke hard drive under D isk BASIC. 

George's CoCo XT interface board had 
arrived that morning, and he had just 
walked in the house with a new hard 
drive. He was ready to use his drive , and 
didn't want to get bogged down in 
reading the start-up instructions. 

I told him I had set up mine under 
OS-9 and could talk him through the 
OS -9 setup. George didn't want to 
attempt OS-9, but he owned Level II, 
so I talked him into it. Two days later, 
he called to say that his system was 
running well and that I had ruined him. 
It seems that he downloaded an ar­
ch ived file and tried the concurrent de­
archiving trick described above. It 
worked! He was both astonished by and 
delighted with OS-9. After two more 
days passed, he called to report that he 
had downloaded RiBBS (the bulletin 
board program availab le from the OS-
9 SIG on Delphi). Now, George has 
RiBBS running full time on his CoCo 
3 while programming. 

That George is not your typical per­
sonal computer owner is beside the 
point. He was in the process of writing 
a BBS to run under Disk BASIC, so he 
had the hardware, including the phone 
line, ready. Probably, he would have 
bought a second CoCo 3 once he ded-



icated the first one to the BBS. He had 
not given a thought to an OS-9-based 
BBS, but in the space of four days, he 
had one running and still had use of the 
CoCo for his own computing. He is 
using the same hardware I am. I have 
everything needed to do the same thing 
and so do many of you. The key is in 
OS-9, which has the power to make 
things like this possible. 

to get the capability in other systems. I 
am not talking about a program that 
has windows . I mean an operating 
system that lets you run any program in 
any appropriate window. This task is 
much more complex. 

More examples are in order. I am 
running a 512K machine, which is 
necessary to do what I will describe. 
When I boot into OS-9, I load the 
operating system, and a number of 
utilities and programs. Right now, I 
have 88 separate executable modules in 
memory. Of these, 46 are operating 
system components, which include 
managers, drivers and device descrip­
tors. Many have functional counter­
parts in Disk BASIC that cannot be listed 
separately as under OS-9, but they are 
still there. The remaining 42 modules 
include utilities like D i r, Copld, etc., 
which have their Disk BASIC counter­
parts, as well as my word processor, 
terminal package and a selection of 
other frequently used programs. Right 
now, I have 216K of free memory into 
which I could load and run other pro­
grams. 

typed to list what I had in memory and 
then, to find the free memory at that 
instant. In fact, I went back and forth 
between the word processing window 
and the memory directory list window 
several times to make sure I got the text 
right. 

Something else I often do is go to 
another window to get a directory 
listing and make a new directory on the 
spur of the moment. After four years of 
using an IBM AT at the office I got this 
capability, but I had to spend $200 on 
Sidekick Plus to get it. 

I just read a column in a PC magazine 
that discussed multitasking with the 
new OS-2 operating system offered for 
IBM PS-2 and clone machines. But, 
OS-2 alone does not provide windows, 
so multitasking is in the traditional 
"background mode" that OS-9 pro­
vided before the CoCo version of Level 
I I became available, and OS-2 costs 
about $400. 

Magic For Us Mortals 

The combination of multitasking and 
having multiple windows is a major 
performance improvement. It allows us 
to attack those computing delays that 
are not addressable by speeding up the 
hardware and software. It changes the 
basic ways we use the computer. The 
CoCo 3 works smarter, not harder. 

What Is An Operating System? 
Multitasking BBSs is not the real 

value of multitasking on a personal 
computer, however. More important is 
the ability to move from one application 
program to another with one or two 
keystrokes . For this , one needs multi­
tasking and windows. This ability is not 
unique to the CoCo 3 running OS-9 
Level II , but one must pay much more 

When I wrote, "Right now, I have 
. . . "I meant right now. At each of those 
points, I went to another window and 

At the most basic level, an operating 
system is the program that makes the 
various components of a computer 
work together. Consider a 64K CoCo 2. 
The 6809 microprocessor knows that on 
start-up it must look at the very top 
bytes of memory to find the address of 

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

and computer 
* Can be powered by most printers 

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

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

Serial Ports 
* Comes with a 3 foot cable to connect to your computer 
* Now you can connect your Printer (or printer interface) 

and your Modem (or other serial device) to your COCO 
and flip the switch to use either device 

* Does not require power 

Cassette Label Printing Program 
* New Version 2.1 prints 711nes of information 

on Cassette labels 
* Comes on Tape with instructions to transfer to disk 
* Menu driven, very easy to use 
* Save and Load Labels from Tape and Disk 
* Uses the features of your printer to print standard, 

expanded, and condensed characters 
* Automatically Centers Each Line of Text 
* Allows editing of label before printing 
* Program comes with 241abels to get you started 
* 16K ECB required 

Some of the Printers 
ThatCan­
Supplypowerforthe 101 and 
104 are Radio Shack, Star, 
Okidata, Brother, Juki, and 
Smith Corona. 

Some of the Printers 
That Cannot -
Supply power for the interfaces 
are Epson, Seikosha, 
Panasonic, Silver Reed and 
NEC. If your printer cannot 
supply power to the interface 
you can order your interface 
with the "P" option or you can 
supply your own AC adapter. 
We recommend the Radio 
Shack 273-1431 AC adapter 
with a 27 4·328 connector 
adapter. 

Write or call for more 
Information or for technical 
assistance. 

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

Price List 
Model101 
Modei101P 
Model104 
Modei104P 
Moclel105 

35.95 
41.95 
44.95 
51.95 
14.95 

Cassette Label Program 6.95 
Pin Feed Cassette Labels: 

White 3.00/100 
Colors (specify) 3.60/C 
Red-Blue-Yellow-Tan 

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

All items covered by a 
1 year warranty 

* On orders under $50 
please add $2.50 for Metric Industries Inc. 
shipping and handling P.O. Box 42396 

*On orders outside the 
U.S.A. please write or call · Cincinnati, OH 45242 
for shipping charges 

(513) 677-0796 
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Submitting 
Material 

To Rainbow 
Contributions to T H E RAINBOW 

are welcome from everyone. We 
like to run a variety of programs 
that are useful / helpfu l/fu n for 
other CoCo owners. 

WHAT TO WRITE: We are inter­
ested in what you may wish to tell 
our readers. We accept for consid­
eration anything that is well­
written and has a practical appli­
cation for the Tandy Color Com­
pute r. If it interests you, it will 
probably interest lots of others. 
However, we vastly prefer articles 
with accompanying programs 
which can be entered and run. The 
more unique the idea, the more the 
appeal. We have a continuing need 
for short articles with short list­
ings. These are especially appeal­
ing to our many beginners. 

FORMAT: Program submis­
sions must be on tape or disk, and 
it is best to make several saves, at 
least one of them in ASCII format. 
We're sorry, but we do not have 
time to key in programs and debug 
our typing errors. All programs 
should be supported by some ed­
itorial commentary exp laining 
how the program works. We also 
prefer that editorial copy be in­
cluded on the tape or disk using 
any of the word processors cur­
rently available for the Color Com­
puter. Also, please include a 
double-spaced printout of your 
editorial material and program 
listing. Do not send text in all 
capital letters; use upper- and 
lowercase. 

COMPENSATION: We do pay 
for submissions, based on a 
number of criteria. Those wishing 
remuneration should so state 
when making submissions. 

For the benefit of those who 
wish more detailed information on 
making submissions, please send 
a se lf-addressed, stamped enve­
lope (SASE) to: Submission 
Guide lines, THE RAINBOW, The Fal­
soft Building, P.O. Box 385, Pros­
pect, KY 40059. We will send you 
comprehensive guidelines. 

Please do not submit material 
c urrently submitted to another 
publicat ion. 
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its start-up program. It finds memory 
locations that are really in the M C6883 
SAM chip which hold an address that 
turns out to be in the CoCo BAS IC ROM 
chip. At this point the top 32K bytes of 
read-and-write memory (RAM) are 
turned off so the 6809 can read the 
Read-Only Memory (ROM) chips. The 
6809 doesn't care whether it is seeing 
ROM or RAM as long as what it reads 
makes sense. Obviously, what the 6809 
sees does make sense. The designers of 
the CoCo made sure of that. What the 
6809 reads is its start-up program which 
it dutifully performs. One of the first 
tasks in the start-up code is to display 
the message you see when you start your 
computer. The code for the characters 
in the words is there so the problem is 
gett ing the words onto your screen. 

One primary task of an operating 
system is handling communications 
with components of the computer sys­
tem external to the computer itself. 
These include the screen and keyboard, 
which comprise the terminal; the exter­
nal storage, including tape and disk 
drives; the printer and other ports such 
as CoCo's RS-232. As a group, these are 
called I/ 0 for l nput/ Output. 

On the earliest digital computers, 
input and output were switches and 
lights on ly. Programmers needed to talk 
the computer's language - on and off. 
Everything was hard to make, hard to 
do and hard to afford . Memory was a 
major barrier. As permanent memory 
capacity became available, simple oper­
ating systems were written and stored in 
internal memory, allowing the comput­
er to reach the point where it could load 
programs from cheaper, external, 
memory-like punched cards . As mem­
ory became cheaper and more available, 
programs and operating systems grew 
larger letting the computer do more of 
the repetitive tasks . 

Returning to 1988 and the CoCo we 
left booting a bit ago, we find it ready. 
It found the operating system code to 
display the message and sent along the 
right letters and words. It wrote some 
start-up data on its "scratch pad" in 
RAM where it can change data if neces­
sary. CoCo found out whether or not 
Extended and Disk BASIC were availa­
ble and set itself up accordingly. Finally, 
it sent you an OK on the screen and 
waited for you to type something. 

If you have Disk BASIC, you might 
type DIR. The computer will read the 
directory of the disk in Drive 0 and 
display it on your screen. Simp le 
enough, right? Well maybe, but neither 
you nor I had to write the programs the 

CoCo used to get the directory. First, it 
used a program called a command 
interpreter which in some systems, 
including OS-9, is called the Shell. The 
command interpreter takes the charac­
ters you typed up to the carriage return 
(ENTER) and analyzes them. When it 
finds that the first word you typed 
matches a command word it knows, it 
processes the rest of the characters for 
data that goes with that command and 
calls the program for that command to 
do the work. The process of analyzing 
the string of characters is called parsing. 

Parsing a character string to find a 
command and its parameters is one of 
the most basic computer functions. It's 
part of all modern operating systems 
and many programs. Since the process 
is to compare a character string with 
character strings found in memory, a 
command could consist of any charac­
ters, in any order, that the computer will 
recogmze. 

You could have typed FOR X = 1 TO 
1000: NEXT and your CoCo would 
accept it. There would be a short delay 
and then the OK would reappear. Wait 
a minute, that's BASIC! Right. On the 
CoCo, the operating system and BASIC 
use the same command interpreter and 
are co-resident in the ROMs. This is not 
true of programming languages under 
OS-9 - they must be loaded separately. 

What are BASIC commands, and what 
are operating system commands? One 
answer is that those commands regu­
larly part of a separately loaded BASIC 
on other machines are language, and all 
others are operating system commands. 
Perhaps this is not the clearest answer, 
but it is the best available since BASIC 
is more defined than an operating 
system. Another way to look at the 
question in the Disk BASIC context is to 
consider all non-BASIC commands as 
operating system utilities and to restrict 
the definition of an operating system to 
presently unnamed pieces of program 
that directly interface with the system's 
hardware. 

The utilities 0 I R, COPY, LOAD, RE­
NAME, BACI<UP, etc., all need to read 
information from a disk. Each does a 
different thing with the information 
once it has it. Each uses the same code 
to read the disk, so that code only needs 
to be present once so that each utility 
can call it when needed. Do you start 
to see a building block process? There 
are some basic function code pieces, 
let's call them primitives, that are used 
by higher level utilities. In turn, these 
utilities can be called by other utility 
programs. Keep this hiera~n mind, 



for this type of structure is more evident 
in OS-9. 

Although CoCo BASIC does some 
unexpected things (like including a 
resident BASIC), there are some things 
that operating systems on larger com­
puters can do that CoCo BASIC does 
not. One difference is CoCo's inability 
to read commands from a file on disk. 
Another, it is not easily changed. CoCo 
Is and 2s are particularly difficult since 
the operating system and BASIC are 
normally run from ROM, which cannot 
be changed. 

While the CoCo 3 has ROMs, it runs 
from RAM. On start-up, the ROMs are 
enabled. Part of the start-up sequence 
is to read the ROMs into RAM and 
then change the code. This is why the 
old Version 1.0 Disk BASIC ROM will 
work in a CoCo 3 even though it was 
replaced by Version 1.1 five years ago . 

If the CoCo 3 has Disk BASIC in 
RAM, theoretically one can poke in 
bytes to change it. Fine, what do I poke 
where? Ah, there's the rub. Although 
few people have taken Disk BASIC apart 
to see what makes it tick, and some have 
written software to change or enhance 
it, this is not a task for a typical BASIC 

programmer. Further, software that 
does enhance Disk BASIC is typically 
written into larger programs like a disk 
management or a fancy terminal pro­
gram. When you want to run a BASIC 

program, these enhancement programs 
are not running, so you are back to to 
what Disk BASIC offers. 

What's wrong with what Disk BASIC 

gives you? Single sided, 30-ms step rate 
drives have not been manufactured for 
several years. My 80-track, double­
sided, six-ms step rate, 720K, 3Y2 -inch 
drive works just fine under Disk BASIC. 

It uses 35 tracks on one side at 30-ms 
and stores 156K bytes. Using a special 
driver, I can access my hard drive from 
Disk BASIC, but then some machine 

language software I like won't work. 
Disk BASIC does not support disk direc­
tories, but that is no problem with a 
small disk capacity. While MS-DOS 
and OS-9 have type-ahead buffers built 
into the operating system, Disk BASIC 

does not. One of the reasons I went to 
OS-9 in the first place was that I got 
tired of losing characters in my Disk 
BASIC word processor. To have all the 
features I wanted, I needed a more 
powerful system. 

How Does OS-9 Do It? 
The first CoCo went on sale in Sep­

tember, 1980. Extended BASIC was 
ready in March of the following year. 
Disk BASIC followed in the fall. The 
design of the system reflects good 
consumer, microcomputer technology 
for the CoCo's intended time and 
market. OS-9 took an entirely different 
path. A look at its history sheds light on 
this difference. 

OS-9's characteristics reflect different 
goals from other microcomputer oper­
ating systems. The 6809 appeared in the 
late 1970s, and Motorola contracted 
with Micro ware to provide an operating 
system to utilize the special character­
istics of the chip. The 6809 had been 
designed with multitasking in mind, and 
this operating system was to provide 
this capability. Since memory was costly 
in those days, memory economy was an 
important factor. To access the indus­
trial instruments and controls market, 
the system needed to be in ROM. In 
addition, programming utilities would 
not need to be in the operating system 
included in the final hardware. The final 
operating system would be different 
than the development system, and the 
memory in the final hardware would be 
smaller than in the machine that devel­
oped the software. The program mod­
ules in the final machine would not be 
in the memory location used while being 

written. 
Remember I said I have 88 modules 

in memory. Except for a few, each is 
relocatable - it can be loaded into any 
location in memory. Over the past year, 
I have revised my operating system a 
number of times. Many of the modules 
are the same, but relocated. Moreover, 
none of the programs today occupy the 
memory locations they did six months 
ago . Clearly OS-9 is a modular system 
that can be shaped one way for one 
application and another for the next 

Today OS-9 is true to its original 
design objectives and provides out­
standing performance at very low cost. 
With OS-9, any program module can be 
loaded anywhere in the memory space 
and still be executed if the code is 
written in relocatable form. This means 
that addresses are expressed relative to 
the program counter register in the 6809 
and not in absolute terms . Data is 
accessed by offsets from the beginning 
of the data space, which can then be 
located anywhere in the logical memory 
space. 

Traditionally, multitasking submits a 
task to the operating system using some 
form of job control language. The 
operating system works on the job in the 
background while the user has use of the 
terminal for another task. Output from 
the job goes to a disk or printer -
seldom to the terminal. This is the way 
multitasking works in the brand new 
OS-2 operating system. 

But a new idea was developing -
windows through which a user could 
quickly access different programs and 
jobs. Thus , you are able to switch 
between different jobs without actually 
running those jobs concurrently. An 
outgrowth of this idea is TSR (termi­
nate and stay resident) software forMS­
DOS. The first was Sidekick which is 
generally loaded on bootup and then 
called by pressing CNTRL-AL T keys. One 

DMC "No Halt" Disk Controller $137.50* Other DMC features: 

Did you know? 
.. . that all the older f loppy disk control lers 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 seria l port often gives you garbage. 

'without ROM 
Unleash your CoCo's potential! 
Our new Dual Mode Contro l ler (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. Thi s 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. 

New! OF-Link (FLEX under OS-9) 
Let s you run FLEX in a window under OS-9 Level II. 
Ask for more details. Introductory price $49 

• works with or iginal CoCo, CoCo2, or CoCo3 
(Multi -Pak usua lly required) 

• no adjustment s - all digilal data separator and write 
precompensation 

• gold plated card-edge connectors for re liability 
• ROM socket takes 24 pin or 28 rin chip; dual DOS capability 
• Radio Shack DOS 1.1 ROM for complete compat ibility 
• BK bytes cache memory on board (32K oplional) 
• D.P. Johnson's SDISK package (specially modi li ed for DMC) 

is included at no charge ($30 value) 
• disk caching software included free 
• fully assembled and tested; 120 day l imited warranty 
• call or writ e for free brochure for more details 

To order: DMC controller with RSDOS 1.1 and SDISK (specify 
OS·9 Level I or II) $149.50 plus $5 S/H ($12 overseas). Add $16 

5I-
/ for 32K RAM option. Terms (prices in $US); check, money AA [:>I/ order, VISA. U.S.A. orders shipped via UPS from WA state. 

(Also ask about our ST-2900 - T<'<H N<>L<>~i< / 6809basedexpandable T <.. ~ <._ > single board computer) 

2261 East 11th Ave ., Vancouver, B.C., Canada V5N 1Z7 (604) 255-4485 (Pacif ic Time) 
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Frank Hogg Laboratory 
12 Years of 

DISCO 
CoCo Burke & Burke Hard Drive 

FLASH! More Burke and Burke systems 
have been bought in the last six months 
than other systems have sold in the last 
3 years!!!! 

Our first system features the Burke & Burke XT or XT RTC 
interface. This interface uses popular and inexpensive IBM PC 
type controllers. For this reason it is the least expensive hard 
disk system available today. Not as fast as the Isted system but 
faster than any other system available. It also supports RLL 
drives. Note: Disk Extended Color Basic support and other 
software options are listed on our price list. 
Disadvantage; requires a multi-pak. 

KIT INCLUDES: Burke & Burke (B&B) XT PC interface. Hard 
drive with controller, 3 foot ST506 cable set. Hard Drive Case 
with 60 watt power supply and f.iln. Includes OS9 LI and LIT 
software. 1 megabyte transfer in 45 seconds! Type ahead under 
OS9. Complete instructions. Easy one evening as 

1 YEAR WARRANTY ON ALL SYSTE 
20 Meg Kit Complete 60MS 
30 Meg Kit Complete 60MS RLL 
40 Meg Kit Complete 60MS 
Assemble and test any of the above add 
OPTIONS: 
B&B Real Time Clock (add to above) 
E&B XT ROM Auto Boot from hard disk 
B&E Hyper I/0 run DECB on hard drive 
E&E Hyper III Ramdisk/spooler for above 
FEU Fast Hard disk Back Up 

Hard Drive Bits and Pieces 
E&B XT PC style interface 
E&E XT RTC interface w/clock/calendar 

(Call for Hard Drive and Kit prices) 
FHL HCA/WD High Speed Interface 
WD 1002-05 High Speed for FHL Interface 

(Supports both Hara and Floppy drives) 
(Call for Hard Drive prices) 

Hard Drive case with 60W P/S and Fan 

(Can also be used for floppy drives) 

*548.00 
*618.00 

50.00 

30.00 
19.95 
29.95 
19.95 
7 5.00 

*99.95 
*196.00 

*98.00 

SPECIFICATIONS: size 16" deep, 5.5" high, 7'" wide. 60 Watt power supply 
with 3 drive type power connectors, quiet 12 volt DC fan , LED power indicator, 
color matches CoCo. Holds 2 1{2 height hard or floppy drives and has card 
guided space for a PCB the size of a drive (like the WD!002-05 controller) 

Floppy Drives (5.25" and 3.5" FLOPPY DISKS) 
TEAC High Quality Drives - 1 Year Warr. 
FD55B 360K 40 Track DS 5 .25" 118. 0 0 
FD55F 720K 80 Track DS 5.25: 
FD35F 720K 80 Track DS 3.5" 

151.00 
147.00 

(Bare drives, requires case and power supply $75 .00) 

and Friendly Help! 

E LIST 
'-J ............ FHL High Speed Hard Drive Kits 

Our top of the line system features Bruce Isted's interface for 
the Western Digital WD 1002-05 high speed controller. 
Features; fastest system available, 1 megabyte transfer in 
only 37 seconds!! Twice as fast as other systems! Supports 4 
floppy and 3 hard drives, type ahead for both floppy and hard 
disk, autoboot OS9 L1 or L2 from hard or floppy disk. 
Disadvantage; does not support DECB. This is the system of 
choice for the serious OS9 user. 

KIT INCLUDES: FHL HCAJWD High Speed interface, Hard drive 
with WD 1002-05 controller, ST506 cable set, 4 foot 40 pin 
cable, Hard Drive Case with 60 watt power supply and llw.. 
OS9 software for LI and LIT with source, Complete instructions. 
Easy one evening assembly. 
(INTERFACE SPECIFICATIONS: Size is the same as a floppy 
controller. Interfaces the WD 1002-05 controller to the CoCo. 
This controller haruiles 3 hard and 4 floppy drives. Type ahead 
uruier OS9 for both floppy arui hard drive. Includes OS9 Ll and 
LII software with source. Autoboot ROM included to boot from 
floppy dr hard drive. Supports OS9 only . 1 megabyte transfer 
in 37 secoruis!) 

1 YEAR WARRANTY ON ALL SYSTEMS! 

20 Meg High Speed Kit Complete 
40 Meg High Speed Kit Complete 
70 Meg High Speed Kit Complete 
Assemble & Test any of the above add 

OPTIONS: 

Floppy Drive (Mounted in case) 
FEU Fast Hard disk Back Up 

*725.00 
*825.00 
1260.00 

60.00 

128.00 
7 5.00 

ORDERING INFORMATION VISA and M/C. NY residents add 7% sales 
tax. US shipping add $3.50. Please call for Air Express shipping. 

Send for FREE FHL NewsLetter and catalog. 
**Most of our software requires OS9 LII and 512K. 

• New LOWER PRICES!!! 

Frank Hogg Laboratory, Inc. 

770 James Street - Syracuse, NY 13203 
Telex 646740 

Call 315/474-7856 



Frank Hogg Laboratory 
12 Years of Service, Support, and Friendly Help/ 

OS9 Software 
The WIZ 

by Bill Brady 

Did you ever wonder why there is only one really good 
communications package for OS9? The WIZ is so good that no 
one has been able to better it in over a year on the market! 
Simply the best package there is for OS9 and the CoCo ill. 
FEATURES: Mac-Like interface with windows, text and 
binary upload/download with xmodem, kermit, on line HELP, 
AUTOLOGGING lets you dial up and log on to your favorite 
service, Macros, VT52 emulation, Usage log and much more. 

The Wiz requires a RS232 Pak or similar device, LIT and 512K. 
Supports the Owl-Ware Super I/0 board. 

The WIZ 79.95 

Disto RS232 Pak 49.95 

OS9 Users Group Disk Library 

We have the complete OS9 Users Group Library available 
for immediate delivery. We pay the UG a royalty so you will be 
helping a worthy cause when you buy these disks. All the 
programs include source and some documentation. The 11 disk 
library is the best deal if you can read 80 track double sided 
disks. These disks are 720K each and are all almost full. That's 
almost 8 megabytes of programs for only $156! The individual 
disks are on 35 or 40 track disks and some are double sided. 
Call or send for the list. 

OS9 Users Group Disks each (50+ disks) 

Complete 11 disk library 

Inside OS9 Level Ii 
The Book by Kevin Darling 

$39.95 

10.00 
156.00 

Are your tired of playing games with Level II? Do you want to 
find out what's going on inside OS9? This is the book for you! 
Over 200 pages of hints, kinks, bugs, source listings and much 
more. Written by the well known Compuserve SysOp, Kevin 
Darling. 'Must reading' says Dale Puckett in Rainbow! 

Sculptor 
Sculptor is a applications language, commonly referred to as a 
4th Generation Language. Basically this means that you can 
create applications in one tenth the time it would normally take. 
Sculptors screen and print formatting make screen displays and 
reports easy and fast. Sculptors B+ tree index system makes 
record lookup lighting fast. Programs are portable too . 
Sculptor 
Sculptor Special (If we have any left, (call)) 

249.00 
149.00 

DynaStar 
Used by more OS9 users than any other! 

FEATURES: Best OS9 editor/word processor/text formatter, has 
everything you would expect and more, supports terminals and 
windows simultaneously, auto-configurable, auto-indent for C 
and Pascal programming, mail merge for form letters, bug free, 
solid. New manual makes it easier to use than ever. Most pop­
ular word processor since 19821 Uses CoCo 3's windows for 
pop-up help menus, can be disabled. Two key sequence to move 
from anywhere to anywhere in your text. WordStar command 
style. Will work with files larger than memory . Merge function 
allows stringing many files together at print time. Full block 
manipulation, mark, move, copy, delete, read from disk, write 
to disk. Keyboard Macros: Define or redefine any control 
key (up to 29) to reproduce any key sequences, including 
commands! Macros can be read in at startup automatically or 
created on the fly as needed. Printer Control: Supports 
multiple printers via a print control file that transforms 
imbedded control characters to printer control characters. 
Changing printers is easy. Formatting Commands: 
Justification, word wrap, centering, headers, footers, macros, 
odd and even support, multiple index generation, multiple table 
of contents generation and more! DynaStar is the last word 
processor you will ever have to buy! Level I version also 
included on disk. 

DynaStar word processor/formatter 150.00 

DynaSpell 
by Dale Puckett 

102,000 and 20,000 word dictionaries included. Supports both 
Level I and II. Fast, slick, the best available for OS9. Written 
by Rainbowtech columnist Dale Puckett. 

DynaSpell spelling checker 
SPECIAL WHEN PURCHASED WITH DYNAST AR 

75.00 
25.00 

ORDERING INFORMATION viSA and M/C. NY residents add 7% sales 
tax:. US shipping add $3.50. Please call for Air Express shipping. 

Send for FREE FHL NewsLetter and catalog. 
**Most of our software requires OS9 LII and 512K. 

Frank Hogg Laboratory, Inc. 

770 James Street- Syracuse, NY 13203 
Telex 646740 

Call 315/474-7856 
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can be working on a spreadsheet or 
using a word processor, instantly switch 
to Sidekick to use one of its utilities and 
then pick up where the first job was left 
off. 

There are problems here. If you try 
to have a number of TSR programs in 
the machine at once, they will fight to 
use the same DOS connections. Docu­
mentation and magazine articles recog­
nize this problem and give sage advice 
like "load this program first." When you 
have two programs that give this same 
advice, you really have problems. Is it 
any wonder that an owner of an MS­
DOS machine who has had this prob­
lem would doubt us when we promise 
no problem under OS-9 - particularly 
when our CoCo system costs half as 
much? 

The key to OS-9's success lies in the 
way the operating system manages the 
program modules so that each has 
access to the operating system resources 
as needed. Each running module is 
allocated a time share of the computer. 
If it has nothing to do, it goes to sleep, 
and OS-9 wakes it up when work ar­
rives. The operating system keeps a list 
of where each module is in memory and 
sees that other modules don't interfere 
with it. 

Each piece of OS-9's operating sys­
tem is reasonably accessible, change­
able and replaceable. The system can 
grow with the computer. When I added 
a double-sided drive, I changed my 
device descriptor, and all my applica­
tions used it as double-sided. When I 
got a hard disk, I added a new driver 
and device descriptor, and all my appli­
cations now run from the hard disk. 

It's almost like managing a baseball 
team and changing the lineup from time 
to time. And, like members of a team, 
each player has special skills. Next 
month, we will introduce some of the 
players and see how they operate. 

Getting Started With OS-9 
When purchasing OS-9, the best 

advice is to start slow and easy. Don't 
begin with hardware for OS-9 alone. 
This is particularly true of RAM up­
grades with prices inflated by high chip 
costs. Chip costs should stay high until 
the end of 1988. Watch for before­
Christmas sale prices. October through 
December are good months to buy 
CoCos. Levell OS-9 is obsolete so don't 
pay the $69.95 list. 

BASIC09 in the OS-9 Level II package, 
which costs $79.95 list, is identical to 
software that sells separately for $99.95. 
The Level II package has better docu-

mentation and the complete Level II 
operating system. CoCo I and 2 owners 
who are running Level I and are con­
sidering buying BASIC09 , should buy 
OS-9 Level 11. 

CoCo I and 2 owners who need to 
buy OS-9, should make sure to get Level 
I, Version 2. This is an upgrade and 
includes many new features not pre­
viously available. It is available through 
Radio Shack (Cat. No. 700-233I) for 
about $25. It will run on a CoCo 3 when 
you upgrade; Version I will not. 

Watch for real deals on Levell. It has 
an assembler, Def files and a number of 
utilities like DeBug, Save and Veri f'::J 
that will run under Level II, but are not 
in the Level ll package. Make sure the 
Level I package is complete with the 
three manuals included. 

OS-9 documentation is terse, though 
fairly complete. It's not bug free. Those 
with photographic memories will ap­
preciate it. If you want something not 
so industrial strength, try The Complete 
Rainbow Guide to OS-9 by Dale Puck­
ett and Peter Dibble, $19.95. Most of 
this basic primer for Level I is directly 
useable in Level II. There is a rumor 
that this book is not for Level II. This 
is not necessarily true. Just remember 
that some of the examples in the book 
are particular to Level I. 

The Complete Rainbow Guide to 
OS-9 Level II: A Beginner 's Guide to 
Windows, Volume 1 by Dale Puckett 
and Peter Dibble, $19.95, offers more 
OS-9 in easy doses, neat Level II graph­
ics using operating system commands 
only and a good discussion of Level II 
graphics using BASIC09 - available 
from Radio Shack (Cat. No. 26-3188) 
or from THE RAINBOW. 

Basic OS-9 Tour Guide, by Dale 
Puckett, $I4.95, (Cat. No. 26-3I89) 
discusses Level I and II, but not win­
dows. Puckett takes you through 
BASIC09 at his typical, comfortable rate 
and provides plenty of easy keyboard 
exercises along the way. 

Software and Hardware 
Ar and Pak are public domain util­

ities available for download from many 
BBS's and from the Delphi OS-9 SIG 
Database under Utilities. RiBBS is in 
the Delphi OS-9 SIG Database under 
the Telcommunication topic. 

The CoCo XT hard drive system was 
developed by Chris Burke of Burke & 
Burke. Other RAINBOW advertisers sell­
ing the Burke & Burke interface, sepa­
rately and in systems, include Frank 
Hogg Labs and Howard Medical. ~ 
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RAINBOWTECH 

Assembly Language for 
the Complete Novice 

By William Barden, Jr. 
Rainbow Contributing Editor 

A ssembly language has a special mystique. No matter 
how many "high-level" languages come out, people 
keep coming back to assembly language as the 

ultimate programming language for the CoCo and all other 
computers. There are three good reasons for this: 

• Assembly language is fast. 
• Assembly language is really fast. 
• Assembly language is really darn fast. 

Assembly language is sometimes hundreds of times faster 
than interpretive BASIC. Usually, it's at least dozens of times 
faster than interpretive BASIC and ten times as fast as 
compiled BASIC09 . 

Can you learn assembly language? Maybe, but maybe not. 
If you're fairly proficient in at least one other language, such 
as BASIC, you'll probably be able to learn assembly language. 
If you're a "hardware type," you'll probably be able to learn 
it as well. It doesn't require math beyond arithmetic, and it 
doesn't require a great deal of abstract thinking. It does 
require a hacker's love of computers. (Being a masochist also 
helps .) 

In this column and the next, I'll start you from the ground 
up to give you an idea of what's involved in assembly 
language. Then you can decide whether assembly language 
is for you. 

The Advantages of Assembly Language 
Besides speed, there are several advantages to learning 

assembly language: 

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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• Short AL subroutines can be used to speed up your 
critical BASIC code. 

• Learning one AL makes it easy to learn assembly 
languages for different microprocessors or systems. 

• AL knowledge is a marketable programming commodity. 

The Disadvantages of Assembly Language 
There are some severe disadvantages to assembly language 

as well: 

• Learning assembly language is a major undertaking. 
• Programming in assembly language takes much longer 

than programming in BASIC or another language - as 
much as ten times longer. 

If you're still with me in spite of the disadvantages, let's 
start from the ground up. 

How to Talk to a Machine 
The CoCo l, 2 and 3 use versions of the Motorola 6809 

microprocessor. This microprocessor is similar in power to 
the Intel 8088 used in MS-DOS systems, but it has a much 
cleaner instruction set. The 6809 instruction set is known as 
a "classic" programmer's instruction set. 

A microprocessor is just a conveniently packaged part that 
includes a great deal of electronic circuitry in a single package 
- circuitry that previously required tens of thousands of 
transistors, resistors, capacitors and other parts to imple­
ment. 

Instruction Set 
One of the things hard wired into the microprocessor is 

an instruction set. What instructions should be implemented 
in a microprocessor? Since even the simplest instruction takes 
a great deal of electronic logic, microprocessor instruction 
sets are limited to simple instructions. Certainly there should 
be instructions to add two numbers, to subtract two numbers, 
and possibly even multiply two numbers . There should also 
be instructions to jump to another sequence of instructions 



(similar to a BASIC GDTO or GPSUB), to compare two numbers 
(similar to a BASIC IF. . . THEN. • • GOTO. • • ), to move 
data between memory and the microprocessor and to 
perform Input / Output. 

The built-in instruction set is determined by many things 
- the instructions used in the company's previous micro­
processors, the complexity of the instructions, the instruc­
tions used in competing microprocessors, and the whim of 
the microprocessor designer. 

Machine Language 
The total instruction set of the microprocessor is called the 

machine language of the microprocessor. A program consists 
of a sequence of machine language instructions. Before 
assemblers were available, programmers (they were called 
computer engineers then) had to sit down with the instruction 
set of the microprocessor and hand code a long list of machine 
language instructions to perform some function. Suppose we 
wanted to find the largest number of a list of ten signed 
(positive or negative) numbers. The ten numbers are located 
in memory at locations $4000 through $4009, where the dollar 
sign stands for hexadecimal (in decimal these locations are 
16384 through 16393). 

Working from the entire list of machine language instruc­
tions, we might come up with this program: 

I. Load accumulator with 0. 
2. Set memory pointer to $4000. 
3. Compare the number in the accumulator with the 

current memory location. 
4. If the number in memory is larger, put that number in 

the accumulator. ~------
5. Increment the memory pointer by one (from $4000 to 

$4001, etc.). 
6. If the pointer is not $400A, loop back to Step 3. 

This sequence of instructions is typical of the level of 
programming used by machine and assembly language. All 
assembly language works with such rudimentary operations 
and builds from these low-level operations to more complex 
programs. 

The actual machine-language instructions to perform this 
operation are shown here: 

I. LOA 110 
2. LO X lt$4000 
3. CMPA , X 
4. BGT (Step 5) 

LOA ,X 
5. LEAX +1,X 
6 . CMPX lt$400A 
7. BL T (Step 3) 

10000110 00000000 
10001110 01000000 00000000 
10100001 10000100 
00101110 00000010 
10100110 10000100 
00110000 00000001 
10001100 01000000 00001010 
00101101 11110011 

We've numbered our steps in the same way our original 
series was numbered. 

Some of these steps may seem mysterious to you. You may 
not know what an accumulator is or what the + l, X repre­
sents. However, you can see the flow of steps necessary to 
perform the operations. 

Binary and Hexadecimal 
In coding-up the machine language instructions , we 

converted from the abbreviated form, such as CMPA to bina ry 

NEW FOR OS-9™: FORTH09 
from D. P. JOHNSON 

FORTH09 is a FORTH-83 Standard implementation specially taylored for OS-9. Includes the double number extension 
word set, system extension word set, complete forth 6809 assembler and more. Programs written in forth can instantly be 
saved as compact executable machine language modules. The FORTH09 system runs on any level I or level II OS-9 (6809) ma­
chine with at least 32k of available memory and one disk drive. Saved Forth09 application code is romable, reentrant and fully 
position independent, requiring as little as 3k for a small program. Where maximum speed is required the user can force small 
code words to be automatically compiled as in line code rather than subroutines. Supplied with complete printed documenta­
tion. $150.00 (+ $3 S&H) Specify disk format if other than CoCo OS-9 format desired. 

Other OS-9 SOFTWARE from D. P. JOHNSON 
L 1 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 disassembler, a disk sector editor, and the MacGen command language compiler. MacGen will allow you to generate many useful com­
mand 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 
L2 UTILITY PAK - Contains a Level II "printerr" function that also shows the pathname being searched for when "not found" or per­
mission type errors occur. Also contains level II software ram disk driver. Ten other utilities included, some useful for level I also . $39.95 
L1+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 other 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 capabiltites for Ieveii I 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 together for 1MB. OS-9 Level I & II drivers and test software included. $CALL 
All diskettes are in CoCo OS-9 format unless otherwise requested; other OS-9 formats can be supplied for $2.00 additional charge. All orders must be prepaid or 
COO, VISAIMC accepted, add $1.75 S&H for first software item,+ .25 for each additional item, $5.00 for CCRD, additional charge 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 of Microware and Motorola Inc., MS-DOS is a trademark of Microsoft. Inc. 
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numbers, (10100001). In machine language coding, the 
instruction set of the microprocessor is listed as a series of 
mnemonics - abbreviations of the instructions. It's much 
easier to type in LOA, for example, then Load the A 
accumu 1 a tor. These mnemonics are established by the 
microprocessor's manufacturer (in this case Motorola) and 
used in both machine language and assembly language 
programmmg. 

The numbers to the right of the mnemonics are the actual 
machine language of the program. A microprocessor, like all 
computer circuitry, works only with binary numbers - an 
electrical circuit can only be off or on, a signal can be present 
or not present, and so forth. The machine language instruc­
tions are encoded as binary digits - bits - of 0 or 1. The 
10000110 code above, for example, stand s for the LOA 
instruction. Whenever the 6809 encounters that code, it 
knows that the instruction will load the accumulator with the 
value immediately following in the next byte (eight bits). In 
this case the next byte is 00000000, a zero value. Since bytes 
are commonly used in memory and other computer circuitry, 
the 6809 instructions are geared to byte multiples -
instructions are one, two, three, four , or five bytes. 

Therefore, the entire program for finding the largest 
number exists in computer memory as 144 bits (18 bytes). 
This is an actual hand-coding of the program and you could 
enter this code in CoCo memory to find the largest number 
of the ten in memory locations $4000 through $4009. 

Hexadecimal notation is a shorthand version of binary. To 
convert a binary number into a hex digit, use this table: 

Binary Hex Binary Hex Binary Hex 

0000 0 OliO 6 1100 c 
0001 I 0111 7 110 I D 
0010 2 1000 8 1110 E 
0011 3 1001 9 1111 F 
0100 4 1010 10 
0101 5 10 II II 

The hexadecimal representation of the machine language 
above is: 

I. LOA 110 10000110 00000000 
2. LOX 11$4000 10001110 01000000 00000000 
3. CMPA , X 10100001 10000100 
4. BGT (Step 5) 00101110 00000010 

LOA , X 10100110 10000100 
5. LEAX +1, X 00110000 00000001 
6. CMPX II$400A 10001100 01000000 00001010 
7. BL T (Step 3) 00101101 11110011 

85 00 
BE 40 00 
A1 84 
2E 02 
A5 84 
30 01 
BC 40 0A 
20 F3 

Hex is represented in BASIC by the prefix &H. The number 
&H30 is hexadecimal 30, binary 00110000, and decimal 48. 
CoCo BASIC has no way to represent binary numbers, so hex 
is often used in place of binary. In machine or assembly 
language coding, hex numbers are prefixed by a dollar sign 
($).The number $2E is hexadecima12E, binary 0010 Ill 0, and 
decima146 . Because decimal numbers are often used without 
any prefix, one of the more common errors in assembly 
language coding is to mistake decimal numbers and hexadec­
imal numbers for each other. 

6809 Architecture 
The 6809 microprocessor design is called its architecture. 

The word arch itecture is a fancy way of telling you what's 
inside the chip. 
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Registers 
Every microprocessor has from two to dozens of registers. 

The 6809 registers are shown in Figure I . A microprocessor 
register is very similar to a memory location . In fact, it's a 
fast memory location within the microprocessor. Registers 
are used to hold temporary results . The microprocessor 
register is usually denoted by a letter, such as A (accumulator) 
or X (index register) . In ML instructions, a register is denoted 
by a binary code such as 00, 0 I, I 0 or 11. 

16 errs 

8BITS 

D 

A 8 Accumulators 

X 

Index Registers 
y 

s 
Stack Pointers 

PC Program Counter 

DP Direct Page 

IE IF IH 11 IN lz lv I cl Condition Codes 

Figure 1: 6801 Registers 

The A and B registers are called accumulator registers. This 
term dates back to the origins of computers in the '40s. The 
A and B accumulators are used for addition, subtraction and 
other instructions. The A and B registers are eight-bit 
registers. Taken together they make up one double-sized 
register called the D accumulator. 

Typically, one operand for an instruction is held in A, B, 
or D and the second operand is taken from memory. The 
result goes back into A, B, or D . In the compare instruction 
(CMPA), the number in A was compared with a number 
somewhere in memory. 

The X and Y registers are 16-bit registers , twice the size 
of the A and B accumulators. They are index registers . Index 
registers are used to address memory. Although an absolute 
memory location can be used in an instruction (such as LOA 
$4000 to load the contents of memory location $4000 into 
accumulator A), memory can also be addressed with an index 
register. In the code above, the X index register was loaded 
with a value of$4000. This value points to a memory location. 
The CMPA , X instruction used the contents of X as a pointer 



to access memory. The X register contents had one added to 
it at the end of the loop to point to the next location. Since 
many operations in assembly language involve accessing 
(reading and writing) data in sequential locations, index 
registers are often used . Imagine trying to scan a list of values 
from $4000 through $4300 by using direct addresses (CMPA 
$4000, CMPA $4001, CMPA $4002, etc.). 

The U and S registers are stack pointer registers. These 
registers refer to an area in memory called a stack. The stack 
area is a small area (a few hundred bytes) located anywhere 
you choose to put it - preferably somewhere it won't be 
overwritten by other data. 

The stack records return addresses for subroutine calls, 
temporary data, and addresses for interrupt processing. The 
6809 instruction set makes provision for subroutines. 
Subroutines are code sequences that can be called from many 
points within a program, rather than replicating the code in 
many places. Subroutines are like BASIC GOSUB subroutines. 
Like the GOSUB subroutines, the return point is saved. In the 
6809, the return point is saved in the S stack. An RT5 
instruction retrieves the return address from the stack and 
performs an action similar to the BASIC RETURN. 

The S stack is used automatically for subroutine and 
interrupt actions - the logic is hard-wired into the micro­
processor design. The U stack is a user stack. It is a second 
stack that can be used for any storage that is convenient for 
the user. 

The PC register is a program counter. The program counter 
is a memory pointer that points to the next instruction to be 
executed. Machine language instructions are stored in 
memory, read a byte at a time, and processed by the 6809. 

ClnSOFT 
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The program counter points to the next byte of the current 
instruction. It's automatically incremented by the micro­
processor logic, based upon the length of the instruction. It 
is changed by jump or branch instructions, which cause a 
conditional (based upon results) or unconditional (always 
done) jump to a new sequence of instructions. The jump or 
branch may be one instruction away or thousands of 
instructions away, just as BASIC GDTDs jump to program lines 
that are close or far away. The program counter is normally 
not used by the programmer. 

The DP, direct page, register is used in a special form of 
addressing, which addresses data in a 256-byte page. Any 256-
byte page in memory can be specified. 

Condition codes are treated as an eight-bit register. 
However, they are really separate bits. The condition codes 
are set or reset upon the results of operations. When adding 
two numbers, for example, the Z condition code is set if the 
result is 0, and the N condition code is set if the result is 
negative. The condition codes are used in conditional 
branching instructions such as BNE (Branch on Not Equal). 

Memory 
The 6809 microprocessor uses a 64K- (65,536) byte address 

space. This means that the 6809 can address locations within 
this 64K-byte range. It requires a 16-bit address to do so. The 
lowest address in this range is 0000000000000000 in binary 
($0000 or 0 decimal). The highest address in this range is 
1111111111 i 11111 in binary ($FFFF or 65,535 decimal). The 
basic 64K limitation of the microprocessbr can be extended 
by memory banking or by special hardware. This is the 
scheme used in the CoCo 3, which allows up to 512K bytes 
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26-3334 CoCo 3 
26-3215 CM-8 color monitor 

26-2802 DMP 106 
26-2808 DMP 440 
26-1280 DMP-130 

PRINTERS 

Complete line of Tandy (Daisy Wheel) print wheels 

MSDOS COMPUTERS 
25-1053 TANDY 1000 HX 
25-1600 TANDY 1000 TX 
25-4071 TANDY 3000 HL 
25-1023 CM-5 color monitor 
25-1020 VM-4 Monochrome monitor 

165.00 
259.95 

179.95 
599.00 
279.00 

599.00 
999.95 

1,300.00 
249.95 
110.00 

We Carry the Complete Line of Tandy 
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of memory, controlled by the GIME chip. Even though 
different 64K blocks of memory can be rapidly mapped in 
and out in the CoCo 3, the 6809 can only address 64K at any 
given time. 

Certain addresses in high memory must be reserved by the 
microprocessor for interrupt vectors (addresses of interrupt 
processing subroutines). In general, however, the division of 
the 64K of memory is up to the computer designer and not 
to the microprocessor manufacturer. In the CoCos, the first 
32K is generally RAM (random-access or read / write 
memory), while the high 32K is ROM (read only or cartridge 
memory) and hardware addresses (disk controller, PIAs, 
etc.) . 

Opcodes and Memory Addressing 
Some instructions in the 6809 require no memory operand. 

The CLRA instruction, for example, simply puts a zero into 
the A accumulator. These are generally one-byte instructions. 
In the CLRA instruction, the machine language code is 
01001111 ($4F). 

Other 6809 instructions, though, do require the address of 
an operand in memory. For example AOOA adds the contents 
of the A accumulator and a memory operand and puts the 
result back into A. The first byte of this instruction is 
10111011 ($BB), which is an opcode, or operation code, 
informing the microprocessor of the instruction. However, 
a memory address is also required. Two bytes of memory 
address would allow us to add the contents of any memory 
location within the 64K bytes. Thus, to add the contents of 
memory location $4000, the complete instruction would be 
I 0111011 01000000 00000000; the first byte is the operation 
code, while the second and third bytes is the memory address 
($4000) of the memory operand. 

All of the 6809 instructions could have the opcode in the 
first byte, and the memory address in the second and third 
bytes. However, when the 6809 was designed, memory was 
expensive, and memory space was limited . Therefore, the 
6809 instruction set uses a variety of addressing modes to save 
memory by making the instructions shorter. Here are the 
types available: 

• Inherent 
• Direct 
• Extended 
• Immediate 
• Indexed 
• Relative 

In the inherent addressing mode, the instruction needs no 
memory address. The ASLA instruction (0 100 I 000) shifts the 
A register left one bit and requires no memory address. 

Direct addressing mode forms the memory address by 
taking the contents of the Direct Page register and adding 
the second byte. The result is an effective memory address. 
AOOA $0'3 adds the contents of $4009, providing that the DP 
register contained $40. The instruction is 100110 II 0000 I 00 I. 
The first byte is an opcode and the second byte is half of the 
address. 

Extended is the "normal" addressing type where the second 
and third bytes of the instruction represent the memory 
address to be used. AbO $400'3 adds the contents of memory 
location $4009 to the A register. The instruction is l 0111011 
0 l 000000 0000100 I, where the first byte is an opcode and the 
second and third bytes are the memory address. 

Immediate addressing mode tells the microprocessor that 
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the data in the second byte of the instruction (or second and 
third bytes, for certain instructions) is to be used as the 
operand. Thus, AOOA 1:1$45 adds $45 (decimal 69) to the 
contents of the A register. The instruction, 10001001 
01000 I 0 l, has an opcode in the first byte and an operand in 
the second. An AOOO 1:1$1000 would have three bytes since 
the operand would be two bytes long for the D register -
I 000 1 0 I I 000 I 0000 00000000. 

In the indexed addressing mode, the effective memory 
address is computed by adding the contents of a register, 
usually X or Y, to the value of a displacement field in the 
instruction. The instruction AOOA 100, X for example, would 
find the effective memory address by adding the contents of 
the X register to 100 decimal. This address would then be 
used to get the memory operand. The instruction here would 
be 10101011 10001000 01100100. The first byte is an opcode 
as before. The second byte is code to specify the index register 
to be used and the length of the displacement field. The third 
byte is the value of the displacement field ($64 = 100 decimal). 
This is the hardest type of addressing mode to decode, so it 
may seem a little abstract. We're not giving you all the details 
here, either. 

"If you're fairly projicient in at 
least one other language, such as 
BASIC, you'll probably be able 
to learn assembly language. " 

There are many different indexed addressing modes, some 
of which are mutually exclusive. These include an indexed 
addressing mode in which the index register is automatically 
incremented or decremented by one, one in which the U stack 
pointer is used, one in which the program counter is used as 
a memory pointer, etc. 

Branch Instructions 
Relative addressing mode is used for branch instructions. 

Branches allow you to test the condition codes after an 
operation like load (move an operand from memory into a 
register) or add. Short branches have an opcode in the first 
byte and a displacement field (positive or negative) in the 
second byte. The effective address for the branch is computed 
by adding the contents of the program counter, which points 
to the instruction following the branch, to the value of the 
displacement field. 

Let's return back to our original example. The BGT 
instruction there tested the condition codes after a compare 
(CMPA). If the condition codes represented a greater than 
condition, a branch was made to the instruction after the LOA 
, X instruction. The instruction code was 00 I 01110 00000010. 
The first byte is an opcode. The second byte is a displacement 
value of 2. If the condition codes represent greater than, this 
displacement field is added to the contents of the program 
counter. This results in a branch to the LEAX 1, X instruction, 
two bytes further away. 

The rationale behind relative addressing is that a branch 
instruction uses a two-byte- instead of a three-byte­
instruction for a full 64K memory address. The branch 
address can only be 126 bytes back or 129 bytes forward from 



the short branch instruction, but this is usually enough to get 
to a new set of instructions. (A Western-sounding long branch 
allows a branch anywhere within the 64K address space.) 

When to Use Which Addressing Mode 
Unfortunately, not every addressing mode can be used with 

every instruction. You can't use a relative addressing mode 
with an ADDA, for example, and you can't use an indexed 
addressing mode with a BNE instruction. Knowing which 
addressing mode is valid comes with using the instruction set 
with reference to a table of opcodes and addressing modes. 
This is one of the joys of using assembly language. 

The 6809 Instruction Set 
There are about 60 different instructions for the 6809. As 

we mentioned earlier, most of these perform very basic 
operations compared to high-level languages. We'll describe 
the instructions here by function. 

Load Instructions 
These instructions load a register with either a memory 

operand or an immediate value. This is typically the way to 
get memory data into a microprocessor register where it can 
be used to add, subtract, compare, shift, etc. The LOA, LOB, 
LOO, LOS, LOU, LOX and LOY instruction mnemonics load the 
A, B, D, S, U, X or Y registers . The first two instructions 
transfer one byte from a memory location or immediate 
value-. The other instructions transfer two bytes from two 
consecutive memory locations or from immediate value. The 
sign (N) and zero (Z) condition codes are determined by the 
result of the load . 

CLRA, CLRB and CLR clear either the A or B registers or 
a memory location - a zero is loaded. 

Store Instructions 
These are the opposite of the loads. They store a value from 

a microprocessor register to memory. The STA, STB, STO, STS, 
STU, STX and STY instructions store the contents of the A, 
B, D, S, U, X or Y registers to a specified memory location. 
The first two instructions transfer one byte to a memory 
location. The other instructions transfer two bytes to two 
consecutive memory locations. The sign (N) and zero (Z) 
condition codes are determined by the result of the store. 

Add Instructions 
These instructions add a memory operand or immediate 

value to the contents of a register, while the result goes back 
to the register. The condition codes are set on the result. AOOA, 
AOOB and AOOO add an operand to the A, B or D registers, 
respectively. The AOOO instruction adds two bytes from two 
consecutive memory locations; the others add one byte. 

The AOCA and AOCB instructions are like the AODA and ADDB 
except that the state of the carry condition code (C) is 
included. The carry condition code can be either a zero or 
a one, so the result is either the same as an ADOA or ADDB 
or one greater. These instructions are used in multiple­
precision arithmetic where more than one or two bytes 
constitutes a value. 

The condition codes are determined by the results of the 
add operation. 

The INCA, I NCB and I NC instructions add one to A, B or 
a memory location contents. 

The ABX instruction is a unique instruction, which adds the 
contents of the B register and the X register with the result 
going into X. 

r----------------------------~ 

The 

THE COLOR COMPUTER MONTHLY MAGAZINE 

Back Issue 
Availability 
BACK ISSUES STILL AVAILABLE 

Have you explored the wealth of informa­
tion in our past issues? From our very first, 
four-page issue to many with more than 300 
pages of material, it's all just for CoCo users 
- a great way to expand your library! 

A WORLD OF INFO AT A BARGAIN PRICE 

All back issues sell for the single issue 
cover price. In addition, there is a $3.50 
charge for the first issue, plus 50 cents for 
each additional issue for postage and han­
dling if sent by United Parcel Service. There 
is a $5 charge for the first issue, plus a $1 
charge for each additional issue on orders 
sent by U.S. Mai l. UPS will not deliver to a 
post office box or to another country. 

MOST ISSUES STILL AVAILABLE 

Issues July 1981 through June 1982 are 
avai lable on white paper in a reprint form. All 
others are in regular magazine form. VISA, 
MasterCard and American Express ac­
cepted. Kentucky residents please add 5 
percent state sales tax. In order to hold down 
costs, we do not bill, and no C.O.D. orders 
are accepted. 

Due to heavy demand, we suggest you 
order the back issues you want now while 
supplies last. 

To check availability and order, review and 
fil l out the form on the next page and mail 
it with your payment to : 

THE RAINBOW 
The Falsoft Building 
P.O. Box 385 
Prospect, KY 40059 
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BACK ISSUE ORDER FORM 
(See overleaf for instructions.) 

Please send me the following back issues: 

MONTH/YEAR PRICE MONTH/YEAR PRICE 

VOLUME 1 VOLUMES 
JUL '81 Premier Issue $2.00 0 AUG '85 Games $3.~ 0 
AUG'81 $2.00 0 SEP '85 Education $3.~ 0 
SEP '81 Education $2.00 0 OCT '85 Graphics $3.~ 0 
OCT'81 Printer $2.00 0 NOV '85 Data Comm. $3.~ 0 
NOV'81 $2.00 0 JAN '86 Beginners $3.~ 0 
DEC '81 Holiday $2.00 0 FEB '86 Utilities $3.~ 0 
JAN '82 $2.00 0 MAR '86 Business $3.~ 0 
FEB '82 $2.00 0 APR '86 Home Help $3.~ 0 
MAR '82 $2.50 0 MAY '86 Printer $3.~ 0 
APR '82 $2.50 0 JUN '86 Music $3.~ 0 
JUN '82 $2.50 0 JUL '86 Anniversary $3.~ 0 

VOLUME 2 VOLUMES 
JUN '83 Printers $2.~ 0 AUG '86 Games $3.~ 0 
JUL '83 Anniversary $2.~ 0 SEP '86 Education $3.~ 0 

VOLUME3 OCT '86 Graphics $3.~ 0 
AUG '83 Games $2.~ 0 NOV '86 Data Comm. $3.~ 0 
SEP '83 Education $2.~ 0 DEC '86 Holiday $3.~ 0 
OCT '83 Graphics $3.~ 0 JAN '87 Beginners $3.~ 0 
DEC '83 Holiday $3.~ 0 FEB '87 Utilities $3.~ 0 
MAR '84 Business $3.~ 0 MAR '87 Business $3.~ 0 
APR '84 Gaming $3.~ 0 APR '87 Home Help $3.~ 0 
MAY '84 Printer $3.~ 0 MAY '87 Printer $3.~ 0 
JUN '84 Music $3.~ 0 JUN '87 Music $3~ 0 
JUL '84 Anniversary $3.~ 0 JUL '87 Anniversary $3.~ 0 

VOLUME 4 VOLUME 7 
AUG '84 Games $3.~ 0 AUG '87 Games $3.~ 0 
SEP '84 Education $3.~ 0 SEP '87 Education $3.~ 0 
OCT '84 Graphics $3.~ 0 OCT '87 Graphics $3.~ 0 
NOV '84 Data Comm. $3.~ 0 NOV '87 Data Comm. $3.~ 0 
DEC '84 Holiday $3.~ 0 DEC '87 Holiday $3~ 0 
JAN '85 Beginners $3.~ 0 JAN '88 Beginners $3~ 0 
FEB '85 Utilities $3.~ 0 FEB '88 Utilities $3.~ 0 
MAR '85 Business $3.~ 0 MAR '88 Business $3.~ 0 
APR '85 Simulations $3.~ 0 APR '88 Home Help $3~ 0 
MAY '85 Printer $3.~ 0 MAY '88 Printer $3.~ 0 
JUN '85 Music $3.~ 0 JUN '88 Music $3.~ 0 
JUL '85 Anniversary $3.~ 0 JUL '88 Anniversary $3.~ 0 

VOLUMES 

AUG '88 Games $3.~ 0 
SEP '88 Education $3.~ 0 

RAINBOW INDEX A complete index to the first three years, July 1981 through June 
1984, is prin ted in the Ju ly 1984 issue. Separate copies are available for $2.50 0 

The Fourth, Fifth and Sixth Year Indexes including RAINBOW ON TAPE are printed 
in the July 1985, 1986 and 1987 issues, respectively . The Seventh Year Index is 
printed in th e Ju ly 1988 issue. 

Article Reprints 

TOTAL------------

KY RESIDENTS ADD 5% ------------

U.S. MAIL CHARGE-----------­
SHIPPING & HANDLING 

U.P.S. CHARGE-----------­
TOTAL AMOUNT 

ENCLOSED------------

In instances where a given issue is now out of print and not available for purchase, 
we do provide photocopies of specific articles. The cost for this service is $1 .50 
plus 50 cents S/H per article. This service is provided only in the case of out-of­
stock issues. 

Name 

Address ------------------------------------------

City _________ State __ ZIP 

0 Payment Enclosed, or 
Charge to my: 0 VISA 0 MC 0 AE 

CARD# ---------- - - ----------

EXPIRATION DATE _ ___ PHONE ( 

SIGNATURE _ _ _________________ ___ 

TO ORDER BY PHONE (credit card orders only) call (800) 847-0309, 8 a.m. to 5 
p.m. EST. All other inquiries call (502) 228-4492. 
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Subtract Instructions 
The SUBA, SUBB, SUBD, SBCA and SBCB work much like the 

add instructions, except that the memory or immediate 
operand is subtracted from the register with the result going 
back to the register. The SBCA and SBCB subtract the current 
state of the carry condition code. As in the add, the condition 
codes are determined by the result. 

The DECA, DECB or DEC subtract one from the contents of 
A, B or a memory location. 

Compare Instructions 
The Compare instructions, CMPA, CMPB, CMPD, CMPS, CMPU, 

CMPX and CMPY, work like the subtract instruction, setting the 
condition codes on the results. However, the result is not 
stored in the register. The compares are a way of setting the 
condition codes for a conditional branch without destroying 
the contents of a register. 

TSTA, TSTB and TST test the sign and zero state of the 
contents of A, B or a memory location, setting the N and 
Z condition codes accordingly. 

Logical Instructions 
The ANDA , ANDB, ORA, ORB, EDRA and EDRB instructions 

work like add instructions, except that a logical AND, DR or 
exclusive DR are performed. The result is put back into the 
register and the N and Z condition codes are affected. The 
result is identical to a BASIC AND or DR (the exclusive DR is 
like an DR, except that a one and a one produce a zero instead 
of a one as in the DR). 

ANDs are used to test certain bits within a byte. DRs are used 
to set certain bits within a byte. EDRs are used less frequently 
for other bit operations. 

Shift Instructions 
A5RA,A5RB,A5R,L5RA,L5LA, L5R,L5RB, L5LB,L5L , RDLA, 

RDLB, RDL, RORA, RDRB and RDR perform an arithmetic shift 
right, a logical shift right or left, or a rotate left on either 
the contents of A, B or a memory location. 

A logical shift moves an operand one bit left or right. If 
the operand is 10101111, an LSR would produce 0 I 010 Ill. 

A rotate moves the bit shifted-out the to the other end of 
the register. Doing an RDR of 1111000 l would result in 
11111000 (-64) results in 11100000 (-32). 

Shifts are used to align and test individual bits of a register. 
The carry condition code receives the shifted-out bit. A 
branch on carry can test the bit. 

Conditional Branch Instructions 
Conditional branch instructions are relative addressing 

instructions that test one or more condition codes set on a 
prior operation (add, subtract or shift) . If the condition is 
met, the branch is made. If not, the instruction does nothing 
and the next instruction in sequence is executed. 

BCC and BCS test the carry condition code and branch if 
the carry is clear(O) or set(l). 

BEIJ and BNE test the zero condition code and branch if the 
zero condition code is set (equal) or reset (not equal). 

BPL and BM I test the sign condition code and branch if the 
previous result was plus (0) or minus (I). 

BVC and BVS test the parity bit and branch if parity is 
clear(O) or set(l). The parity condition code reflects the 
number of one-bits in an operand and is used infrequently. 

BL T, BLE, BGE and BGT branch if the previous result was 
less than, less than or equal, greater than or equal, or greater 
than. These conditional branches are typically used after a 



compare instruction, which compares two signed operands. 
BLD, BLS, BHS and BHI branch if the previous result was 

lower, lower or the same, higher or the same, or higher. These 
conditional branches are typically used after a compare of 
unsigned operands, such as two memory addresses. 

BRA and BRN branch Always and Never. The first is an 
unconditional branch, and the second is a "no operation" 
instruction. 

Jump Instructions 
The JMP instruction causes a jump to a specified memory 

location. The JSR instruction causes a jump to a subroutine. 
The return address is stored in the S stack . The RTS 
instruction retrieves the return address from that stack and 
causes a return to the instruction following the JSR. 

Stack Instructions 
PSHS, PSHU, PULS and PULU push or pull data from the 

S or U stack. These instructions are used in storing temporary 
results in the stack, to allow the stack to pass parameters to 
subroutines or to reset the stack. 

Miscellaneous Instructions 
COMA, COMB and COM change all ones to zeroes and all zeroes 

to ones for the contents of A, B or memory location. This 
is a ones complement operation. 

The NEGA, NEGB and NEG are like a ones complement, but 
add one to the result making them twos complements. This 
changes the sign of signed data. A -5 is changed to a +5. 

The DAA instruction allows the 6809 to perform decimal 
arithmetic add and subtract instructions. The result is 
adjusted from binary to a binary-coded-decimal form. 

The SEX instruction (some engineer at Motorola has guts) 
sign extends the sign of the B register into the A register. This 
is used to create a proper 16-bit signed number in D. 

MUL is a multiply instruction that multiplies A times B and 
puts the result into D (A and B). A powerful instruction, as 
microprocessors go. 

SW I causes a software interrupt, an instruction used in 

multitasking programming. SYNC is another interrupt-related 
instruction not used in the CoCo. RT I is like an RTS, but 
causes a return from interrupt processing. CWAI is used in 
some systems as a wait for an interrupt. 

NOP is a no operation instruction that does nothing but 
waste time and fill up space (yes, NOPs are used for those 
purposes). 

Using the Instruction Set 
Now that we know what's inside the 6809, we can put the 

instructions and addressing modes together to create some 
useful programs. Next month I'll describe how to do this by 
hand with machine language and BASIC, and automatically 
with an assembler. In the meantime, you might try to locate 
a book called Color Computer Assembly Language Pro­
gramming by William Barden, Jr. (no relation). Although it's 
been discontinued by the Shack, it still may be found at some 
stores. It covers beginning assembly language on the CoCo. 

Also useful is the Motorola 6809 Programming Manual. 
Check with Motorola Semiconductor Products, Inc., 3501 Ed 
Bluestein Blvd., Austin, TX 78721. This book is the definitive 
source document for 6809 instructions and contains instruc­
tion definitions and some programming tricks. 

Alas, Radio Shack has discontinued the EDT ASM+ disk 
assembler in favor of the OS-9 assembly language develop­
ment system. Although the OS-9 assembler works, ED­
TASM+ is perfect for beginners. It operates in an environ­
ment that combines an editor, assembler and debugger in one 
powerful package. If you can locate this in any version, it's 
worth the trouble. See RAINBOW, September '83 (Page 66), 
March '84 (Page 156), and August '87 (Page 154) for 
information on Roger Schrag's Superpatch , a patch to 
transfer and convert the EDTASM ROM pack to disk. 
Please do not write to me. I can't legally supply the assembly 
language or any version of EDTASM+, and I don't have the 
Superpatch data. Sorry. 

If you're still with me, next month we'll conclude this 
assembly language discussion with some interesting program 
examples. r,:::.. 

Introducing the FOCUS™ software system for OS-9™ Levelll-serious business for your CoCo3! 
FOCUS Applications Hub 
A multi-tasking /multi user systems of 1/0 functions 
and utilities which features: 

• Two level menu system with company code 
and access code protection. 

• Unique filing, sorting, searching and record 
locking routines. 

• Works with most printers, floppy/hard 
drives and terminals. 

• Similar keys and screen formats for all 
FOCUS-MATE programs. 

• Routines for file maintenance, data backup 
and setup. 

• Context-sensitive help screens. 

FOCUS-MATE Correspondence 
Module 
An integrated Text Editor, Text Formatter and 
Mailing List Database: 

• Import text or database files for mail merge 
facilities. 

• Control all printer functions, change 
formats anywhere in text, save formats. 

• Preview final text on screen. 
• Print with left, right, full or centered 

justification, tabs, auto headers/footers, 
page numbering and dictionary lookup. 

• Multiple text column capability. 

FOCUS-MATE General ledger Module 
A sophisticated General Ledger package for small 
business. 

• All features integrate with other 
FOCUS-MATE modules. 

• Number of accounts and transactions 
limited only by disk space. 

• Auto balance checking, flexible period and 
year-end procedures, profit/cost center 
consolidated ledger and batching 
capabilities. 

• Reports: Balance Sheet, Trial Balance, P&L 
Statement, Transaction Journal, 
Transaction Aging. 

OS-9 Programmers: FOCUS is a great tool-box for system developers! 
with purchase of OS-9Levelll and FOCUS, boot file is free, multi-task on 128K! OS-9 Levell I $64.95 

Upgrading your CoCo System? Ask us about Peripherals! 
Special: Bare 1/2ht. Floppy Drives, 360K $89.95, 720K (31/2') $119.95. 

FOCUS 
Ccrrespondence Module 
General Ledger Module 
FOCUS Technical Manual 

Reg. Now 
$65.95 $55.95 
49.95 39.95 
49.95 39.95 
19.95 15.95 

Min. Sys. Req.: CoCo3, OS-9Levelll, 360K disk drive, 80 col. display 

Ea.1>-y dt'teet'" 
Data Systems 

4500 19th St. #530 
Bou lder, CO 80302 
(303) 440-4767 

Add $3.00 for shipping/handling 
TERMS: COD, Money Order. Cashiers checks, A.\'aw 2 
weeks for personal check to clear. Scrry no MCNISA 
Hours: 10:00 to 6:00 MST, Tues. -Sat. 

OS-9 is a trademark of Microware and Motorola Inc. 
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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 GEORGIA MASSACHUSETTS (cont'd) 
Birmingham Jefferson News Ca. Atlanta Barde(s 
Brewton McDowell Electronics Bremen Bremen Electronics/Radio Shack Lynn North Shore News Co. 
Florence Anderson News Co. Forest Park Ellers News Center Swansea Newsbreak. Inc. 
Greenville M & B Electronics Jesup Radio Shack MICHIGAN Madison Madison Books Thomasville Smokehouse Newsstand 

Allen Park Book Nook. Inc. Montgomery Trade 'N' Books Toccoa Martin Music Radio Shack 
Birmingham Borde(s Book Shop Tuscaloosa Injun John's. Inc. IDAHO Durand Robbins Electronics 

ALASKA Baise Book Shelf, Inc. E. Detroit Merit Book Center 
Fairbanks Arrow Appliance/Radio Shack Moscow Johnson News Agency Harrison Harrison Radio Shack 

Electronic World ILLINOIS Hillsdale Electronics Express/Radio Shack 
Holland Fris News Company . ARIZONA Belleville Software or Systems Kalamazoo The Book Raft Cottonwood A & W Graphics Co. Champaign Bookmark Lowell Lowell Electronics Lake Havasu Chicago B. Dalton Booksellers Muskegon The Eight Bit Corner Cily Book Nook Decatur Book Emporium Niles Michiana News Service Phoenix TRI-TEK Computers K-MartPiaza Perry Perry Computers Tempe Books. Etc. Northgate Mall Riverview Riverview Book Store Computer Library East Maline Book Emporium Roseville New Horizons Book Shop Tucson Anderson News Co. Evanston Norris Center Bookstore 

ARKANSAS Kewanee Book Emporium MINNESOTA 
Lisle Book Nook Burnsville Shinder's Burnsville Fayetteville Vaughn Electronics/Radio Shack Lombard Empire Periodicals Crysta l Shinder's Crystal Gallery Ft. Smith Hot Off the Press Newsstand Newton Bill's N Radio Shack Edina Shinde(s Leisure Lane Little Rock Anderson News Co. Paris Book Emporium Minneapolis Shinder's (2 Locations) 

CALIFORNIA Peoria Book Emporium Minnetonka Shinde(s Ridge Square 
Berkeley Lyon Enterprises Sheridan Village Roseville Shinder's Roseville 
Citrus Heights Software Plus Westlake Shopping Center St. Paul Shinde(s Annex 
Grass Valley Advance Radio. Inc. Ill inois News Service Shinder's Maplewood 
Hollywood Levily Distributors Springfield Book Emporium Shinder's St. Pauls 

Stef-Jen. Inc. Sangamon Center North Willmar The Photo Shop 
La Jolla Butler & Mayes Booksellers Town & Country Shopping Ctr. 

MISSOURI Los Angeles Circus of Books (2 Locations) Sunnyland Book Emporium 
Farmington Ray's N & Radio Shack Marysvi lle Boakland West Frankfort Paper Place 
Flat River Ray's N & Radio Shack Napa Bookends Bookstore Wheeling North Shore Distributors 
Florissant Book Brokers Unlimited Oakland DeLaue(s News Agency INDIANA Jefferson Cily Cowley Distributing Rancho 

Angola D & D Electronics Kirksville T&R Electronics Murieta Software Plus 
Sacramento Deibert's Readerama Radio Shack St. Louis Book Emporium 

Tower Magazine Berne White Cottage Electronics St. Robert Bailey's N & Radio 

San Francisco Book smith Bloomington Book Corner MONTANA 
Book works Columbus Micro Computer Systems. Inc. Butte Plaza Books 
Castro Kiosk Crawtordsville Koch's Books 

Santa Monica Midnight Special Bookstore Dyer Miles Books NEBRASKA 
Son Jose Computer Literacy Bookshops Franklin Gallery Book Shop Lincoln Nebraska Bookstore 

Santa Rosa Sawyer's News. Inc. Ft. Wayne Michlana News Service Omaha Nelson News 

Stockton Harding Way News Garrett Finn News Agency, Inc. 
NEVADA Indianapolis Boakland. Inc. Paperbacks Unlimited 

Borders Bookshop Corson Cily Boakcellor 
Sunnyvale Computer Literacy 

Delmar News Las Vegas Hurley Electronics 
Torrance El Camino College Bookstore 

Indiana News Steve's Books & Magazines 

COLORADO Southside News NEW HAMPSHIRE 
Aurora Aurora Newsstand Lebanon Gallery Book Shop Keene Radio Shack Associate Store 
Colorado Martinsvi lle Radio Shack Manchester Boakwrights 

Springs Hathaway's Richmond Voyles News Agency. Inc. West Lebanon Verham News Corp. 
Denver News Gallery Wabash Mitting's Electronics 

NEW JERSEY Glenwood 
Springs The Book Train IOWA Atlantic Cily At lantic Cily News Agency 

Grand Davenport Interstate Book Store Cedar Knolls Village Computer & Software 
Junction Reodmore Book & Magazine Des Moines Thackery's Books, Inc . Clinton Micro World II 

Longmont Cily Newsstand Falrtield Kramers Books & Gifts Pennsville Dave's Elect. Radio Shack 
Rockaway Software Station 

DELAWARE KANSAS 

Middletown Delmar Co. Hutchinson Crossroads. Inc. NEW MEXICO 
Newark Newark Newsstand Topeka Palmer News. Inc. Alamogordo New Horizons Computer Systems 
Wilmington Normar. Inc.-The Smoke Shop Town Crier of Topeka. Inc. Albuquerque Page One Newsstand 

Wellington Dandy's/Radio Shock Dealer Santa Fe Downtown Subscription 
DISTRICT OF COLUMBIA Wichita Lloyd's Radio 

NEW YORK Washington. KENTUCKY Amherst Village Green-Buftalo Books DC Chronic hies 
NewsRoom Hazard Daniel Boone Gulf Mort Brockport Lift. Bridge Book Shop. Inc. 
World News. Inc. Henderson Matt's News & Gifts Brooklyn Cromland. Inc. 

Hopkinsville Hobby Shop Elmira Heights Southern Tier News Co .. Inc. 
FLORIDA Louisville Hawley-Cooke Booksellers (2 Locations) Fredonia On Line: Computer Access Center 
Boca Raton Great American Book Co. Middletown Software Cily Hudson Fa lls G.A. West & Co. 
Clearwater The Avid Reader Paducah Radio Shock Huntington Osca(s Boakshop 
Cocoa The Open Door LOUISIANA Johnson Cily Unicorn Electronics 
Dania Dania News & Books Baton Rouge Cily News Stand NewYark Barnes & Noble-Sales Annex 
Davie Software Plus More Coliseum Books 
Ft. Lauderdale Bob's News & Book-Store Lockport N Doctor/Radio Shack 

Eastern Newsstand 
Clarks Out of Town News New Orleans Sidney's News Stand Uptown 

Grand Central Station. Track 3 7 
Mike's Electronics Distributor Monroe The Book Rack 

200 Park Ave .. (Pan Am #1) 
Gainesville Paper Chase MAINE 55 Water Street 
Jacksonville Book Co. Bangor Magazines. Inc. World Trade Center #2 
North Miami Brockton Voyager Bookstore First Stop News 

Beach Almar Bookstore Caribou Radio Shock Idle Hours Bookstore 
PanamaCily Bayd-Ebert Corp. Oxford Books-N-Things International Smoke Shop 

I"Snsoeolb· J~rtdSrs-on News Co. Sanford Radio Shock Jonll Smoke 
Pinellas Park Wolf's Newsstand 

MARYLAND Penn Book 
South 

College Pork Universily Bookstore Software City 
Pasadena Poling Place Bookstore State News 

Starke Record Junction. Inc. MASSACHUSETTS Walden Books 
Radio Shock Dealer Boston Eastern Newsstand World Wide Media Services 

Sunrise Sunny's at Sunset Brockton Voyager Bookstore Pawling Universal Computer Service 
Tallahassee Anderson News Co. Cambridge Out Of Town News Rochester Village Green 

DuBey's News Center Ipswich Ipswich News World Wide News 
Titusville Computroc Littleton Computer Plus Woodhaven Spectrum Projects 
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NORTH CAROLINA 
Cary News Center in Cary Village 
Chapel Hill University News & Sundry 
Charlotte Newsstand lnrl 
Hickory C' Books & Comics 
Jacksonville Michele's, Inc. · 
Kernersville K & S Newsstand 
Marion Boomers Rhythm Center 
Winston-Salem K & S Newsstand (3 Locations) 

OHIO 
Akron 
Canton 
Chardon 
Cincinnati 
Cleveland 
Columbiana 
Columbus 

Day! on 

Dublin 
Fairborn 

Findley 
Kent 
Lakewood 
Lima 
Miamisburg 
Parma 
Toledo 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Oklahoma 

City 
Taklecuah 
Tulsa 

OREGON 
Eugene 
Portland 

Salem 

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

RHODE ISLAND 

Rainbow News Ltd. 

Churchill News & Tobacco 
Little Professor Book Center 
Thrasher Radio & TV 
Cinsofl 
Erieview News 
Fidelity Sound & Electronics 
BS Software 
Micro Center 
The Newsstand 
Books& Co. 
Huber Heights Book & Card 
Wilke News 
Wright News & Books 
Book Barn 
News-Readers 
Wilke's University Shoppe 
Open Book 
The News Shop 
Lakewood International News 
Edu-Caterers 
Wilke News 
Bookmark Newscenter 
Leo's Bock & Wine Shop 
Bock Nook, Inc. 
Fine Print Bocks 
Plaza Book & Smoke Shop 

Merit Micro Software 
Thomas Soles. Inc. dba Radio Shack 
Steve's Book Store 

Libra Bocks - Book Mark 
Fifth Avenue News 
Rich Cigar Store, Inc. 
Sixth & Washington News 
Capitol News Center 
Checkmate Book 

Owl Services 
Newborn Enterprises 
Bryn Mawr News 
Corry Books & Cards 
Mcindoe's Stationery & Radio Shack 
Global Bocks 
Gene's Books 
Personal Software 
Smith's News & Card Center 
Software Corner 
Chesler County Book Co. 
Micro World 
The Computer Center of York 
Tollgate Bookstore 

Newport Bellevue News 

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

TENNESSEE 
Brentwood 
Chattanooga 

Dickson 
Knoxville 

Memphis 
Nashville 

Smyrna 

TEXAS 
Big Spring 
Desoto 
Elgin 
Harling ton 

Bookworld #5 
Anderson News Co. 
Guild Books & Periodicals 
Highland Electronics 
Anderson News Co. 
Davis-Kidd Bookseller 
Computer Center 
Davis-Kidd Booksellers 
Mosko's Place 
R.M. Mills Bookstore 
Delker Electronics 

Poncho's News 
Maxwell Books 
The Homing Pigeon 
Book Mark 

UTAH BRIIISH COLUMBIA (cont'd) 
Provo Valley Book Center 

VIRGINIA Coortenay Rick's Music & Stereo 

Danville K & S Newsstand 
Dawson Creek Bell Radio & TV 

Hampton Benders 
Golden Taks Home Furnishings 

Norfolk 1-0 Computers 
Kelowna Telesofl Marketing 

Turn The Page 
Langley Langley Radio Shack 
Nelson Ollve(s Books Richmond Volume I Bookstore New West-

WASHINGTON minster Cody Books LTD 
Port Angeles Port Bock & News Parksville Parksville TV 
Seattle Adams News Co .. Inc. Penticton D.J.'s 

Bulldog News Four Corner Grocery 
Tacoma B & I Magazines & Bocks Sidney Sidney Electronics 

Nybbles 'N Bytes Smithers Wall's Home Furniture 

WEST VIRGINIA 
Squamish Kotyk Electronics 

Huntington Nick's News 
Vancouver Active Components 

Friendlyware Computers 
Logan Stan's Electronics & Radio Shack Granville Bock Co. 
Madison Communications, LTD Siiiconnections Books LTD 
Parkersburg Valley News Service 100MIIe 
South House Tip Top Radio & TV 

Charleston Spring Hill News 

WISCONSIN 
MANITOBA 
Altona LA Wiebr Ltd. 

Appleton Badger Periodicals Lunder Goranson Elec. 
Cudahy Cudahy News & Hobby Morden Central Sound 
Kenosha R.K. News, inc. The Pas Jodi's Sight & Sound 
Madison Pic A Book Selkirk G.L. Enns Else. 

University Bookstore Virden Archer Enterprises 
Milwaukee Juneau VIl lage Reader Winnipeg J & J Electronics Ltd. 
Waukesha Holt Variety 

NEW BRUNSWICK 

ARGENTINA 
Moncton Jeffries Enterprises 

Cordoba Information Telecommunicationes 
Sussex Dewitt Else. 

AUSTRALIA 
NEWFOUNDLAND 
Botwood SeaportEiec. 

Blaxland Biaxland Computers Carbanear Slade Realties 
Kingsford Paris Radio Electronics 

CANADA: 
NOVA SCOTIA 

ALBERTA 
Halifax Atlantic News 

Banff Banff Radio Shack ONTARIO 
Bonnyville Paul Tercier Angus Micro Computer Services 
Brooks Double "D" AS. C. Radio Shack Aurora Compu Vision 
Calgary Billy's News Concord Ingram Software 
Claresholm Radio Shack Associated Stores Exceter J. Macleane & Sons 
Drayton Valley Langard Electronics Hanover Modern Appliance Centre 
Edmonton CMDMicro Huntsville Huntsville Elec 
Edson Radio Shack, asd Kenora Danny "B" 
Fairview D.N.R. Furniture & TV Kingston T.M. Computers 
Fox Creek Fox City Color & Sound Listowel Modern Appliance Centre 

A.S.C. Radio Shack South River Max TV 
Ft. Saskatche- Dennis TV 
wan Ft. Mall Radio Shack, ASC Toronto Gordon and Gotch 
Grande QUEBEC 

Cache The Stereo Hut LaSalle Messageries de Presse Benjamin Enr. Grande 
Centre The Bock Nook 

Pont. Rouge Boutique Bruno Laroche 

Hinton Jim Cooper 
Ville St. Gabriel Gilles Comeau Enr/Radia Shack 

lnnlsfail L& S Stereo SASKATCHEWAN 
Lecombe Brian's Electronics Assinibala Telstar News 
Leduc Radio Shack Associated Stores Est evan Kotyk Electronics 
Lethbridge Datal ron Moose Jaw D&S Computer Place 
Uoydminster Lloyd Radio Shack Nipiwan Cornerstone Sound 
Okotoks Okotoks Radio Shack Regina Regina CoCo Club 
Peace River Radio Shack Associated Stores Software Supermarket 

Tavener Software Saskatoon Everybody's Software Library 
St. Paul Walte(s Electronics Shellbrooke Gee. Laberge Radio Shack 
Stettler Stettler Radio Shack Tisdale Paul's Service 
Strathmore Wheatland Electronics Unity Grant's House of Sound 
Taber Pynewood Sight & Sound 
Westlock Westlock Stereo YUKON 
Wetaskiwin Radio Shack Whitehorse H & 0 Holdings 

BRITISH COLUMBIA 
Burnaby 
Burns Lake 
Campbell 

River 
Chilliwack 
Coquillam 

Compulil JAPAN VT. Video Works Tokyo America Ado, Inc. 

TRS Electronics 
Charles Parker PUERTO RICO 
Cody Books LTD SanJuan Software City 

Also available at all B. Dalton Booksellers, and 
selected Coles and W.H. Smith in Canada, 
Waldenbooks, Pickwick Books, Encore Books, 
Barnes & Noble, Little Professors, Tower Book & 
Records, Krach's & Brentano's, and Community 
Newscenters. 
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Advertisers Index 

We encourage you to patronize our advertisers - all of whom support the Tandy Color 
Computer. We will appreciate your mentioning THE RAINBOW when you contact these firms. 

4-TECHS ..................... 1 05 
Adventure Novel Software ...... 67 
Alpha Products ................ 21 
Alpha Software Technologies ... 97 
Alpha-Biotechnologies Inc ...... 39 
Burke & Burke ............. 37, 104 
Cer-Comp .................. 84, 85 
Cinsoft ....................... 153 
CoCo Cat Anti-Drug ........... 36 
CocoTech .................... 129 
Cod is Enterprises .............. 95 
Cognitec ...................... 29 
Colorware ........... 18, 19, 22, 23 
Computer Center ............. 115 
Computer Island ............... 83 
Computer Plus .................. 3 
CY-BURNET -ICS ............ 107 
D.P. Johnson ................. 151 
DATAMATCH, INC ............. 93 

· Dayton Associates of 
W. R. Hall, Inc ........ 130, 131 

Dieco ...................... IFC 
Disto/CRC ................... 119 
Dorsett Educational 

Systems .................. 111 
Dr. Preble's Programs ......... IBC 
E-Z Friendly Software ......... .48 
Easy Street Data Systems ..... 157 
Federal Hill Software ........... 57 
FoxWare ..................... 137 
Frank Hogg Laboratory ... 146, 147 
Fraser Instrument ............. 113 
GEnie ........................ 125 
Gimmesoft ................... 149 
Granite Computer Systems .... 129 
Hard Drive Specialist ........... 75 
Hawkes Research 

Services ................... 57 
Hawk Soft, Inc .................. 99 
Howard Medical ........... 66, 162 
ICR Futuresoft. ............... 109 
J & R Electronics ............. 106 
Metric Industries .............. 143 
Micro Works, The ............. 161 
Microcom Software 9, 11, 13, 15, 17 
Microtech Consultants 

Inc ........................ 69 
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MicroWorld .................... 31 
Owl-Ware ............... 77, 78, 79 
Performance Peripherals ....... 87 
Perry Computers ............... 89 
PXE Computing ................. 7 
A.A. D. Products ............... 117 
R.C. Pierce Software .......... 101 
Rainbow Binder .......•........ 64 
Rainbow Bookshelf ........... .40 
Rainbowfest ............ 49, 50, 51 
Rainbow on Tape and Disk ..... 52 
RAM Electronics ............... 95 
Renco Computer ............... 63 
RTB Software ................. .47 
Rulaford Research ............. 81 
Sardis Technologies .......... 145 
SD Enterprises ................. 25 

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

(502) 228-4497 

D Call: ., o..,... rtRJ 
Kim Vincent 
Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box385 
Prospect, KY 40059 

(502) 228-4492 

Second City Software .......... 33 
Soft-Byte ..................... 117 
SpectroSystems ............... 93 
SPORTSWARE ............... 137 
Sugar Software ................ 73 
Sundog Systems .............. 133 
T & D Software ......... 58, 59, 121 
T.E.M. of California ........... 113 
Tandy/Radio Shack ........... BC 
Tepco ......................... 12 
Three C's Projects ............ 105 
Tomela & Co .................. 101 
Tothian Software ............. 107 
True Data Products ......... 90, 91 
Vidicom Corporation ........... 48 
Woodstown Electronics ....... 153 
Zebra Systems ................. 35 



DIGISECTOR 

COCO 3 SCREEN 

DS-698 
VIDEO 

IGITIZER 
FOR THE 
cocoa 
(AND ALL OTHER COCOS . .. ) ,,, 

••• 

Terms: Visa, Mastercard, Check or C.O.D. 

USE YOUR COCO 3 TO ITS FULL POTENTIAL! 
Use The Micro Works' DIGISECTORTM DS-69 or 
DS-698 and yow COCO 3's high resolution graphics 
to capture and display television pictures from your 
VCR or video camera. The DIGISECTORTM systems are 
the only COCO video digitizers available that 
accurately capture and reproduce the subtle shades of 
gray in TV pictures! 

• COLOR: Add color to your screen fo r dramatic 
special effects. 

• HIGH RESOLUTION: 256 by 256 spatial resolution . 
• PRECISION: 64 levels of grey scale. 
• SPEED! 8 images per second on DS-698, 

2 images per second DS-69. 
• COMPACTNESS: Self contained in a plug-in 

Rom pack. 
• EASY TO USE: Software on disk will get you up and 

running fast! 
• COMPATIBLE: Use with a black and white or color 

camera, a VCR or tuner. 
• INEXPENSIVE: Our low price puts this within 

everyone's reach. 

POWERFUL C-SEE 3.3 SOFTWARE 
This menu-driven software 
will provide 5 and 16 shades 
of gray to the screen and to 
the printer with simple 
joystick control of 
brightness and contrast. 
Pictures taken by the 
DIGISECTORrM may be 
saved on disk by C-SEE 3.3 
and then edited by our 
optional MAGIGRAPH, or by COCO MAX or 
GRAPHICOM. This versatile new software is included 
in both DIGISECTORSrM 

DS-698 anc:f C-SEE 3.3 
DS-69 and C-SEE 3.3 

TRADE IN YOUR OLD DIGISECTORTM 

$149.95 
$ 99.95 

If you already have one of The Micro Works' DS-69 or 
DS-69A DIGISECTORsrM, you may return it to us and 
we will upgrade your unit to a DS-698. 

UPGRADE DS-69A to DS-698 
UPGRADE DS-69 to DS-698 

$49.95 
$69.95 

The DS-698 comes with a one year warranty. Cameras 
and other accessories are available from The Micro 
Works. 

NO RISK GUARANTEE 
If you are not completely satisfied with the performance of your new 
DS-698, you may return it, undamaged, within ten days for a full 
refund of the purchase price. We'll even pay the return shipping. If 
you can get any of our competitors to give you the same guarantee, 
buy both and return the one you don't like. We know which one 
you 'll keep. 

THE~O©~ 

Purveyors of Fine Video Digitizers Since 1977. W@~ 
P.O. Box 1110 Del Mar, CA 92014 (619) 942-2400 



Bffi=HOWARD MEDICAL COMPUTERS , 
1690 N. Elston· Chicago, IL 60622 • oRDERs (800) 443-1444 • INauiRIESANooRoERsTATus(312) 278-1440 

* 5 STAR FINAL SEPTEMBER '88 CLEAR 

HD-1 Sale Ends 9 I 3 
., DC-5 CONTROLLER 

· from Hard Drive Specialist gives 
great Radio Shack compatability 
and double sided access to DSDD 
Drives like Howard's DD-3. Two 
ROM soclcets, one 24 pin and one 
28 pin allows use of RS 1.1 ROM 

· by jumper selection. Gold plated 
. contacts reduce I / 0 Errors . 
· $75 ($2 Shipping) 

RS DOS ROM CHIP 
· ROM chip fits inside disk controller. 

24 pin fits bothJ&M and RS controller 
Release 11 For CoCo 3 Compatibility. 

·. $25 each Reg. $40 ($2 shipping) 

. · NEW FROM DISTO $129 DC6 
($2 Shipping) Super Controller ll 
works with CoCo 1, 2 & 3. It buffers 
keyboard input so that no keystrokes 

are lost when disk is reading or writ­
ing. Especially useful with OS-9, but 
also works with BASIC. 

MONITOR 
Sony KV-1311CR $499 
Regular $625 ($15 shipping) 
• Vivid Color • Vertically flat 13" 
screen • Monitor/Trinitron TV with 
remote control • 640 x 240 reso­
lution at 15MHZ . 37 mm Dot pitch 
• RGB analog & digital; TTL; and 
composite inputs • VCR inputs 
• Cable to CoCo 3 $36 

HARD DRIVE ADD-ONS 

3' Hard Drive Cable $20 
Clock Upgrade $20 
Hyper 1/0 $30 
Y Cable $29so 
TEAC 55B $118 
Hard Drive ROM Boot s20 

"Guarantee" As good as Gold. 
doward Medical's 30-day guarantee 
is meant to eliminate the uncertainty 

: of dealing with a company through 
· the mail. Once you receive our hard­

ware, try it out; test it for compat­
If you're not happy with it for 

any reason, return it in 30 days and 
we'll give you your money back (less 
shipping.) Shipping charges are for 
48 states. APO, Canada and Puerto 
Rico orders are higher. 

Hard Drive-Ready to Run! 
20,000,000 Bytes or the equivalent to a 
125 R.S. SOl's on line are packed into 
this hard drive, pre installed and ready 
to run. All you need to do is plug it in 
and go! This complete easy to use 
package includes a Seagate 20 Meg 
Hard Drive, a Western Digital WD 
1002-WX I Controller and interface 
that plugs into slot #3 of mu1tipack 
interface, plus the case & power supply. 
You even get a 1 year warranty. This 20 
meg Hard Drive will work with IBM & 
clone. Basic driver, $49.95, lets you 
access this hard drive without need for 
OS-9. Howard's low price is aimed to 
get as many units as possible into the 
hands of "evaluators" to spread the 
word on it's quality. 

HD-1 $499 ($9 Shipping) 
Sale ends September 3 

Exclusive·-from 'Burke & Burke. 
Howard announces its SASI Connection 
featuring the low-power ( 15-watt) 
XEBEC 20 Meg highly reliable ( 15 steps 
per track) Hard Drive $525. Completely 
assembled and ready to n~n. 

DON1 MISS OUT, ORDER TODAY! 
soo I 443-1444 . . 

WE ACCEPT VISA • MASTERCARD>:': 
• AMERICAN EXPRESS. C.O.D. OR · · 

CHECKS • SCHOOL P.O. . 
NEW - DISCOVER CARD 



Dear Friends, 
Th3nk you . 1 9 a 8 marks our 

1iHh year of prov1da~ quality 
3oft ware for the Calor computer. 
On1 y your support has madE' 1 t 

posstble . So, from our hearts, Peg 
and I th3rJ<: you And remember our 
promise--If you buy tt from us, we 
support it If you an> c.rnhappy for 
any reason. s€.'nd tl back for a full 
refund witlun 30 days of purch3se 

Pyramix 
Thts facirLati~ CoCo 3 ~arru.> 

cordi ntrf3 to be Oflf' of oar best 
ze llers . Pyrami:< 1s 1 0 0% mac tune 
lsr-.guage written i'Xclc.csi vel y to tske 
ad vantagt:> o! all the powe-r in your 
128K CoCo 3 The Colors sre 
brilliant, the graphics sh3rp, th.e 
action fast. Written by Jordon 
TsvetkoU and a product ot Color· 
Venture . 

The Freedom Series 
Vocal Freedom 

I've got to adm.tt, tlus ts one 
rufty computer program Vocal 
Freedom turns your computer 1nto a 
digital voice or sound recorder . 

The optioMl Hack.er·s Pac le-ts 

you mcorporate V'Oices or sounda 
that you record into your o~ 
BASIC or tlL pro~ams . Tlus ts not 
a synthestzer Sounds are dig.! tized 
directly into computer memory so 
that V'Oices or sound effects soc.rnd 
very Mtural. Om' "off -the -shelf " 
appHcation for Vocal Frt>e>dom is an 
autom.atic m.essa~e-minder Record 
a message for you:r hmity into 
memory. Set Vocal Freedom on 
Jtdomstic . When Vocal Fnc>edom 
··hears" any noise in the room.. it 

it. lertblt · s terograms 
::q[IIbfilliTilil For colo~ COI!IpUter sotWa.re 
'' ' . . . . .. .. .... S .UICI! 1983 ~~m :::: : : ;;: · ·- · · Il l : 

plays the pre -recorded m.essage 1 tMkes superfast multiple disk 
Disk operations are supported . VF backups on all your dirws' No 
also tests mem.ory to take sdvanta8t> need to forr:n3t blank disks first 1 

of from 64K up to a full 512K R.E> · Supports 35. 40 or 80 track drives . 
quires low cost amplifllt>r (RS est. Prices 
o 2 77 ·1 0 0 8) and any microphone. 

Mental Freedom CoCo 3 only 
W ld 1 

_.. .._ d RJm Disk Ltgl'ttning. Disk . . $19 95 
ou: your nenus J.JI? tmprE>sse 

f t ld d t 
... ~ Printer Li~ttni~ Disk .. ..... . $19 95 

1 your compu er cou rea 1u:-1r 
mind a? 11ental Freedom uses the- Backup Lightning. Disk· $1 9 · 9 5 
techniques of Biofeedback to All three· Di.ak · · · · $4 9 · 9 5 
control vidE>o gam.e action on the- Pyramix. Disk · · · .$ 24 · 9 5 
screen. Telekinesis? Yea, you con- CoCo 1,2. 01 3 
trol the action with }'OUr thougltb Vocal Fri.>edorn, D1sk . ... ... $34 .95 
and <:> rr..otions Arid . oh yes, it talka Vocal FreedcmHackers Pac .. $14 95 
in 3 perfectly ttatural VOICE' W'l. Hwut CoCo 2 or 3 only 
usi~ a speech. synthesizer' I1E>nta1 freedorr~ Disk.. . $24.9 5 
RE>qui r es Radio Sh::!ck's low cost Basic Freedom.. Disk .$24 95 
BiofE'edback monitor. Cat. •63-675 CoCo l or 2 only 

BASIC Freedom VDOS. The Undisk, rarndisk tor the 
Do you ever typt~ in BASIC CoCo 1 or 2 only, Tape . . . . . $24 95 

programa- -manually, I m.ean. If you VDU11P. backup Undiak tilE's to 
do .. you know it can be a real chore . 3ingle tape file. Tape .. . . .. $14 95 
Basic Fret-dom cha~l's all that It VPIUNT, Print Urulisk directory. 
~ V't'S you 3 tall screen editor 1ust Tap I' · . · · . . $ 9. 9 5 

like 3 word processor. hut for Everyone 
BASIC programs Once loaded in. it Add $2.50 5b.ipp.ing/ban4.l.:ing 
is always on-line . It tudes mvis ·· in USA or C.llllUlA 

ihl y until you call it forth with a Add $5. 00 to ship to other 
si~e keypreaat Thia program 1s a countries 
must for progr~mers or anyone wftD --=n~r-. "=p~r-e~b~l:-e-:.~s--=P~r-o_g_r_a_m_s 
types in programa . By Chrts 
Babcock and a product of Color · 6540 Outer Loop 
Vt-nture . Louisville. IT 4 0 2 2 8 

Lightning Series f24110ur Hot Line 
Th.esP thnP utilitiPs ~V't' real I_~ 969- 1616 

powe-r to your CoCo 3 Visa,. MC,. COD. Check. 
Ramdisk. Lightning 

Tlus is the best Rarndisk 
available . It lets you have up to 4 
mech::!nical dtsk driws and 2 Ram 
drives on-Hne and is fully compat­
ible with ocrr printer spoolE:'r below. 

Printer Lightning 
Load it and for&et 1 t- -except for 

the wrsatility it g.lvt>s you Never 
wait for your printer a~ain' Printer 
runs at lugh speed v.rtule you 
continue to work at the keyboard! 

Backup Lightning 
Tlus utility requires 51 2:K Reads 

your master disk oncl.' and then 



The Best in Color Computer Software 
We've got the selection! 

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

Games for the whole family 
Let your Color Computer open 

the door to a world of fun and ad­
venture. Choose from a dazzling 
selection of popular and challeng­
ing games. 

Make learning fun 
One of the most valuable poten­

tials of your Color Computer is in 
providing your children a head 
start in their education. We've got 

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

Boost your productivity 
No matter what your personal 

needs, we've got programs that'll 
put your Color Computer to work 
where you need it most-like per­
sonal filing, word processing, 
spreadsheets and communications. 

Need more suggestions? 
Send in the coupon for a free 

copy of our 1989 Software Refer­
ence Guide. Radio Shack is your 
one-stop software center. 

llad1e lhaeK 
The Technology Store™ 

A DIVISION OF TANDY CORPORATION 

r -------., Send me a new 1989 Software Guide. 

I . Mail to: Radio Shack, Dept. 89·A·319 I 
300 One Tandy Center, Fort Worth, TX 76102 

I I 
I Name I 

Address---------

1 City I 
I State I 
I ZIP I 

Phone----------·-------.. 

~ ,- ---- --

1 " ' 


