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Feature Program 

A printer is an extremely useful tool for 
any computer user. Indeed, having a 

computer system without a printer is almost 
like having a pen but no paper to write on: 
You can create in your mind the world 's 
greatest novel, but you can't sell it in the 
book stores unless you can write it down. 
The same goes for artwork. If you have no 
canvas , it doesn't matter how big your 
palette is or how many brushes you have. 
(Though my children don't seem to let this 
hold them back - sigh.) 

The Color Computer's screen makes an 
excel lent canvas for graphics creations. But 
just try to take that baby on the road (talk 
about a hernia) . Computer users often rely 
on their printers to finalize their work so 
they can share it with others or simply have 
a permanent copy for themse lves. To do 
this we need some way to get our creations 
on paper, and this is where a screen-dump 
program comes in handy. 

Simply put, a screen dump is a program 
program comes in handy. 

Simply put, a screen dump is a program 
that prints a hardcopy of whatever is on the 
screen. This may include text and/or graph­
ics. Since the CoCo's text and graphics 
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screens are handled sepa­
rately, most screen-dump 
programs for the CoCo are 
designed to handle one or the 
other. However, you can 
always use a graphics editor 
to draw text on the graphics 
screen, so the programs we '11 
look at here are designed to 
print graphics images. Fur­
ther, the programs presented 
here are written for the 
PMOOE4 graphics screen. 

Languages and Speed 
In his 1988 series "Ma­

chine Language Made BA­
SIC" (THE RAINBOW, July 
1988 through July 1989), Bill 
Nee describes several aspects 
of assembly-language pro­
gramming and makes it easy 
for the novice ML program­
mer to get started. In the third 
installment in that series 
(September 1988. Page 98), 
he presented two programs 

designed to dump the PMODE4 graphics 
screen to a Tandy printer. The firs t program 
is written in BASIC and uses the PPOINT 
function to test each pixel on the screen to 
determine if it needs to be printed. The 
second version is in machine language. 

When that article was published,! was in 
dire need of a PMODE4 screen-dump utility 
for the HP LaserJet printer we use here. 
Knowing that machine-language programs 

See PMODE on Page 12 
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Printer Tip 

~The Fast Trade 

The HP Deskjet 
and the CoCo 

C olor Computers in our home get a lot of 
use: We write letters and reports, de­

sign graphics images, even play a few 
games. Simply put, we love our CoCos -
though at times we wondered if we needed 
to " upgrade" to a more popular computer 
system . 

The biggest problem we encountered 
was the rather limited output capabilities of 
the dot-matrix printer we used. This sum­
mer one of my sons used Max-10 to write a 
novel that was over I 00 pages in length. 
Now, it takes about seven minutes to print 
a Max-10 page with our DMP-105, so he 
tied up the computer for hours and hours. 
Besides, we got tired of listening to the 
whining bzzzt-bzzzt-bzzzt noise this graph­
ics printing caused. 

We decided there must be a better way. 
ics printing caused . 

We decided there must be a better way. 
Although we saw that laser printers were 
coming down in price, they appeared to be 
incompatible with the CoCo software we 
use. And we received many blank stares 
from computer sales people in the stores we 
visited when we told them we use Color 
Computers. (I doubt we are the only CoCo 
users to experience this. They always say, 
''A what?" Then they proceed to tell us that 
we need to upgrade to one of the new 
"whiz-hang" computers, which just happen 
to be on sale for only a few thousand dol­
lars. "No thanks. We still love the CoCo," I 
reply, and I leave feeling lonely.) 

See HP DeskJet on Page 16 
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The CoCo Carries On 

The way most of you probably reach 
decisions is incremental in nature - you 
come up with some facts, think of some 
answer, then apply more and more facts as 
you go a long , adapting your decision until 
you think you have made a good choice. 
This is how I do things, too. 

I have been moving toward this decision 
(actually a recommendation) for a number 
of months now. Those of you who make it 
a habit to read this space will probably be 
able to think back about the things I have 
been saying and be able to "see it coming." 
But it hasn't been an easy road to follow, 
and you certainly do not have to fo llow it 
with me. Here is what I think: 

There is no Color Computer IV, and 
there never wi II be. The efforts of several 
third-party companies to entice those of 
you who want more power and abilities 
from your CoCo-based (or, more correctly, 
Motorola processor-based) platform by 
selling you a "new" computer wi II not serve 
you well into the future. 

The reason for this is simple: software. 
Other than the PC platform, there is proba­
bly no single type of computer in the history 
of the industry that has enjoyed as wide a 
base of third-party support as the Color 
Computer. Compare this to what is avail­
able for the basic "CoCo IV" machine, and 
the result is almost laughable. 

Moreover, l don't believe there will ever 
be any large body of software support for 
the new machines. Yes, there will be de­
buggers and assemblers; a word processor 
and perhaps a desktop publisher; a spread­
sheet and a communications package. But 
five or six of each from which to choose? 
Never. Never ever. 

What has made the CoCo market so 
interesting and so much fun is that there are 
bunches and bunches of software. Indeed, 
much of the fun has always been the very 
intense debates owners would have with 
each other over which spreadsheet is the 
best, which game is more fun, which utili-

Stronger Support 
Editor: 

Accolades to CoCo PRO! and Coless 
Computer Design. I have dealt with both 
these companies several times, and they are 
excellent. Come on guys and gals, let 's 
support them and subscribe to THE RAIN­
BOW; let 's get this magazine back to where 
it was - thicker. 

Does anyone know where I can get a 
head-alignment program for my disk drives? 

Editor: 

Vern Sadoway 
2I6-5thAvenue South 
Yorkton, SK S3N / AI 

Canada 

EZWriter Fix 

Here's a tip for readers who bought the 
EZWriter word-processing program (Ver-

ties are the most helpfuL There have been ­
and sti ll are in the world of CoCo- many 
options from which to choose. 

This is not so in the world of the "CoCo 
IV." While some systems have had some 
applications developed for them, the choices 
are few and far between. Based on every­
thing I've seen,ldo not feel this will change 
in the years to come. 

For this reason, I cannot in good con­
science recommend that you step "up'' to 
any of the 68xxx computers. While we will 
most likely lose some advertising dollars by 
taking this editorial position , there is no way 
we can support these products. I simply do 
not believe they are the best answer for you, 
our readers, for the future. 

As I mentioned in this space a couple of 
months ago, we intend to continue our cov­
erage of true CoCo systems. We' II do this 
because we believe the true Color Computer 
system is the most versatile. best-supported 
and greatest home computer available to­
day. Yes, today . For the price, nothing 
touches the CoCo. Nothing. 

I have also written here before that as 
long as you are doing what you want to do­
be it desktop publishing, word processing, 
database management or other things -
with your Color Computer, there is abso­
lute ly no reason to go out and buy something 
else. The CoCo was so far ahead of its time 
for so many years that we in the CoCo 
Community were fortunate enough to be on 
technology's leading edge. The truth is, we 
still are in terms of functionality . No, we do 
not have quite the jazzy interfaces of the PC 
Windows environment. But we do have some 
really nice stuff. And it wi ll work very well 
for you today. 

Now I don ' t mean to confuse the issue. 
You cannot compare the CoCo with a PC 
that has a 386 or 486 processor. No one ever 
implied you could. But neither can you 
compare the price difference or the cost of 
software between a CoCo and a 486-based 

sion 5) on tape from EZ Friendly Software: 
As you are probably aware, one of the pro­
gram's flaws is that it doesn' t allow you to 
save (and therefore edit) a letter if you have 
included a return address. However, this is 
easily fixed by extending Line 55 with the 
following: 

:P RIN T:PRINT"Press any key to co 
ntinue .": EXEC 44539 

Ediror: 

Syd Tash 
Les Belles Dentelles, Enr. 

II ,769 Victoria 
Montreal, PQ HIB 2P8 

Canada 

Dynacalc: On the Line 

I have Dynacalc, though I seldom use it 
because of the double-spaced printout it 
produces. I understand there is a patch to 
alter this. I wou ld appreciate it if you cou ld 
point me in the right direction. 

I know that repeating articles sometimes 
bothers the "experts," but when I was pro­
ducing and developing training materials, 
we quickly learned that the average person 
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computer. 
Your CoCo is a good computer. lf you 

reall y want or need to buy something new, 
however, my recommendation is that you 
buy an Intel-based PC. Tandy has some 
excellent ones-and, by the time you read 
this, will be selling some incredible ma­
chines at incredible prices. Go out and buy 
one if you want. But don't expect an ''in­
credible" price in the PC world to be any­
thing as low as what it has cost you to gear 
up your Color Computer. 

If you do decide to extend your comput­
ing abilities with another machine, !think 
you should stay involved in the CoCo 
Community . At home, my CoCo sits right 
beside my PC. I use my Color Computer 
for a lot of reasons - for simplicity, for 
ease of programming, and for just plain 
fun. You can too. And if you have children, 
there is no better way to get them involved 
in computing than with the Color Com­
puter. 

One final thing: If you arc a subscriber 
to THE RAINBOW, we're offering you a 
special low price on a subsc;ription to our 
PC publication, PCM. Just give us your 
RA INBOW subscription number and you 
can receive PCM for only $28 a year- a 
substantial discount off the regular sub­
scription price of $34. 

I am under no circumstances suggest­
ing you give up on your Color Computer. 
I have not given up on mine and do not 
intend to do so. But if you're looking for 
room to grow, I suggest you choose a 
course into the world of MS-DOS and 
Windows - not to a new "CoCo"-type 
machine that wil l never have the software 
base you are used to having for the Color 
Computer. 

* * * * * 
Now is the time to subscribe to THE 

RAINBOW; the June issue will not appear on 
the newsstands. As stated in previous col­
umns. we have been considering for some 
month s making THE RAINBOW available by 
susbcription on ly. 

We do understand some readers faith­
fully purchase their copies of the magazine 
from the newsstands - and we appreciate 
your support. Ensure your continued en­
joyment of THE RAJNBOW 's benefits by 
taking advantage of the subscription card 
in this issue. 

- Lonnie Falk 

gains more knowledge and becomes a bet­
ter user when the material is presented 
several times. 

Bill Morrisseau 
P.O. Box 113 

Bridgton , ME 04009-0113 

You are right. There is a patch to Dy­
nacalc (OS-9 version) that eliminates the 
extra linefeed. Use modpatch or debug to 
make the following changes to dynacal c: 

Offset Old Value New Value 

7 80 81 
8 63 62 
4BE2 26 20 
5215 16 17 

Hear, Hear for OS-9 
Editor: 

Thank you for the great OS-9 programs 
included on RAINBOW ON DISK the last few 
months. View, ProcGen, Ar, Sep, RSDos 
and SuperComm arc just some of the pro­
grams I really liked. 

[ was a member of Delphi for several 
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years, and I downloaded some BASIC pro­
grams. But I was never comfonable there. I 
never downloaded any OS-9 programs be­
cause I didn't have an OS-9 terminal pro­
gram. I am a senior citizen, and my CoCo 
has given me a wonderful way to spend my 
days. I struggled with OS-9 for a long time, 
bur I am beginning to be more at home with 
it. And I love it. 

It is wonderful that some programmers 
give you permission to provide their pro­
grams on the disk. I hope you continue to 
pursue this and to make available more of 
the OS-9 shareware that is on Delphi. One 
program I always wanted to get is Shell+. 
All of us died-in-the-wool CoCo owners 
wish your magazine a long life. 

Editor: 

Marie Boudet 
63 Telbar Street 

Springfield, MA 01128 

Modem Corrections 

You and your associates are to be com­
mended for the telecommunications anicle 
that appeared in the March 1992 issue of 
THE RAINBOW. The subject oftclccommu­
nications is a complex one. The anicle 
covered the subject very well in a readable 
and understandable style. 

It is unfortunate that you did not test the 
Zoom V .32 Turbo modem with another 
modem having similar capabilities. and with 
an appropriate protocol. To make a valid 
test of modems with V .42/ Y .42bis capa­
bilities, which are a major feature of the 
Zoom Turbo V.32 (and of the Zoom 2400 
V .42). it is essential to use a transfer proto­
col that does not use soft ware error correc­
tion. You should use a protocol such as I K­
Xmodem-G. Ymodem-G, or !modem, all 
of which are available with Pmcomm and 
other terminal software packages. If you 
use a protocol relying on software error 
correction with V.42/V.42bis modems, you 
will suffer a severe drop in throughput. 

The primary error-correction method in 
the V .42 standard is the LAPM (Link Ac­
cess Procedure for Modems). MNP l-4 is 
included as an appendix to the standard but 
is very much part of the standard. A modem 
that is compliant with the V.42 standard 
must include both protocols (as do' the Zoom 
2400 V.42 and V.32 Turbo modems). 

The V.42bis standard uses the LAPM 
data-compression protocol. The two Zoom 
models mentioned also include MNP-5 data 
compression. Both modems automatically 
negotiate the highest common error correc­
tion and data compression when connected 
to another modem. 

Thanks again for a great anic\e and al­
lowing me to participate in the project. 

Gilman Shauuck 
Granite Compurer Systems 

571 Ce111er Road 
Hillsboro, NH 03244 

Home Run From a Switch Hitter 
Editor: 

The November 1991 installment of 
"CoCo Consultations" included a descrip­
tion of using switching power supplies with 
a CoCo 3.1 followed the outlined procedure 
wi th great success. Marty , your instructions 
were clear and everything worked great , 
including the aud io and TV output. Thanks! 

Editor: 

Timorhy Fadden 
5522 West John Cabot Road 

Glendale. AZ 85308 

Lending a Helping Hand 

[ used the CoCo 3 [or several years. ac­
cumulating five of these wonderful little 

beasts. I also acquired several programs 
and lots of hardware. But alas, I decided to 
switch to MS -DOS - I needed the extra 
power and storage for my business. 

All was not lost, however. I found a 
wonderful way to keep all those CoCo 3' s 
in use and help my fellow humans at the 
same time. I donated all of my CoCo 3 
equipment to the Louisiana Baptist Chil­
dren's Home. Just as I was introduced to 
computing through the CoCo 3, a whole 
new group of computer users will be, too. 

If any of you have spare equipment (or 
shareware or public-domain software) that 
can be used with the CoCo 3, the kids at the 
Louisiana Baptist Children's Home could 
sure use it. You can contact the Home at 
P.O. Box 4196, Monroe, LA 71211; (318) 
343-2244. The UPS address is 7200 De­
Siard Road, Monroe, LA 71203. 

Editor: 

Sreve Vise 
13045 Florida Blvd. West 

Walker, LA 70785 

Kudos to Owl-Ware 

1 have subscribed to THE RA INBOW since 
I 984 and have nevertaken the time to write. 
I have decided to drop you a note at this time 
to give Owl -Ware a littl e pat on the back. 

I purchased a bare disk drive from Owl­
Ware in December of 1990. I installed the 
drive as Drive l and used it from time to 
time, mostly as a backup. In November of 
1991 it started producing read/write errors, 
sol began to shop for a replacement. While 
looking through the ads, I noticed Owl­
Ware guarantees theiJ" drives for one year. 

Thinking this was too good to be true, I 
called Owl-Ware and asked. The person I 
spoke with assured me it was so, and after 
getting my name and address, checked the 
records and informed me the drive was sti ll 
under warranty. I was issued a return au­
thorization number and sent the dri ve to 
Owl-Ware the next week.lt was returned to 
me in a few weeks with no questions asked. 
The drive is now performing as it should, 
thanks to the folks at Owl-Ware. 

You know, since I didn't know the pur­
chase date or have my receipt, Owl-Ware 
could have told me to forget it. (Several 
companies I used to deal with might have.) 
The people at Owl-Ware mean what they 
say, and they provide good and honest 
service! 

Now, fellow CoCo-nuts, if you are writ­
ing software amateur radio, please contact 
me. My number is (606) 787-7721; my 
packet mailbox is at N4YUU.KY,call sign 
KM4IY. 

Mike Brown 
Rowe 6, Box 130 

Liberty, KY 42539 

Needs Help for the Disabled 
Editor: 

I'm trying to locate a program you re­
~iewed in the January 1986 issue of THE 

RAINBOW (Page 204). The name of the 
program is Morser, and it was by a Mr. 
Dalhaus of Rehab Technology. The origi­
nal prO!,'Tarn was in ROM pack (hope, hope), 
but may be available on tape or disk. I want 
to help a severely handicapped lad commu­
nicate, so is there anyone who can help us 
with this? For the last year I have tried un­
successfully to write my own program, but 
lack oftime and patience has held me back. 

l really enjoyed Eric Mims ' "Puff Cal­
cu lator'" (THE RAINBOW, February 1989, 
Page 50) and Dennis Weide ' s "Hands-free 
Computing" (same issue. Page 58). Both 
show excellent uses for the CoCo. 

Keep up the good work down there at 
Falsoft. I"m continually poring over your 

articles for information. I just don't seem to 
have enough free time for OS-9 and all the 
other tempting things the Color Computer 
can do. 

Editor: 

Michael Liule 
Box 125 

Port Hood C.B., NS BOE 2WO 
Canada 

Welcome Aboard! 

Since newsstand sales of THE RAINBOW 

have been discontinued, I decided to sub­
scribe. After buying back issues and com­
paring them with newer issues, my next 
purchase had to be the main source of 
inforrnation on available products for the 
CoCo. 

I hope to submit a program soon, and I 
have a thousand questions to the editor. Ha! 
But for now I'm a slow typist. (Even Max­
tO can't help me with that). 

Dale Kramer 
P.O. Box 6024 

Femandina Beach. FL 32034 

We'd be glad to look at your crmtion. 
And send your questions . too. We ' /1 do our 
hest to Rh•e you the ans1vers )-'OU need. 

llAINIIOW Submissions and Orders 
Editor: 

l support T HE I<AINBOW and the Color 
Computer 100 percent. 1 plan to submit 
programs to the magazine. but you require 
a printed copy oft he listing and the editorial 
material. At this time] don ' t have a printer. 
nor Uu T have access to one. ls there another 
way to send in the material, or do I have to 
wait until I get a printer? 

I also have one complaint about the 

May 1992 3 

magazine. Some of the order forrns are 
made to be cut-out. This ruins the mint 
condition ofthe magazine and also ruins the 
text on the flip-side of the page. Is there 
some other way to order without cutting the 
pages? 

Paul Pieterek 
313 S. Division Street 

New Lisbon, WI 53950 

We understand nut all readers have a 
fu/1-blawn system. While hardcopy helps in 
our evaluation process and comes in handy 
should we decide to publish your program , 
it is not an absolute requiremem. In a 
situation such as yours, send the programs 
and articles on tape or disk. However, you 
should include a hand-writren cover letrer 
describing your submission. 

We do provide a toll-free order service 
(for orders only) for readers who have a 
V1SA, MasterCard or AMEX charge card. 
(Ca//800-847-0309 ). Those who don ' 1 will 
have ro clip. Or . an altemative is to 
photocopy the page and send rhe copy in 
with your order. 

THE RAINBOW welcomes letters to the 
editor. Mail should be addressed to: Letters 
to Rainhow. The Falsoft Building. 9~09 
U.S. Hwy 42, P.O. Box 385 , Prospect, KY 
40059. Letters should include the writer' s 
full name and address. Letter~ may be ed­
ited for clarity or to conserve space. 

Letters to the editor may a lso be sent to 
us through our Delphi CoCo SIG. From the 
CoCo SfG> prompt , enter RA I to get to the 
Rainbow Magazine Service~ area of the 
SIG. At the RAINBOW> prompt. enter LET 
to reach the LEn"ERS> prompt, then se­
lect Letters for Publication. Be sure to in­
clude your complete name and address. 

~ 

40 NEW GRAPHIC DISKS! 
Our three graphic sets (10 disks each set) 

were so popular, we've added 4 more! 

~ 
~ 

~kit 11m 

~n..,... lllfhl 
~~CJ 
~ .. 

oo~ 
El-r;;:;Jj ~:.:1 :'..>'"''~ 

a~ 
udes Macpaint- an excellent grapn1cs eanor. 

Graphic pictures are Coco Max compatible. 

Prices: $20 per 10 disk set 3 or more sets- $15 each 

Set#l 
Clipart 

Animals 
More 

~ 
RAINBOW 
CEimFICAnoo 

Special: All 7 sets - $90 

Set#2 
Cekbrities 
Cartoons 

More 

Set#3 
R-Rated 
Women 

Adults Only 

NEJl!. Sets 4,5, 6, 7 
Each set has a •ariety of: 

Business CliparL Grin 
Graphics. Sport,. Spedal 
EPents Plus much more! 

Mail To: Jiiiii!!i!iiiliffiiName ______ _ 
~~Address ______ _ 

T&D Subscription Software 
2490 Miles Standish Drive 

Holland MI 49424 
(616) 399-9648 

City __ _ State_Zip __ 
Credit Card#------­
Expiration Total~--­
Please Circle Graphic Disk Sets I 2 3 4 5 6 7 Fax: (616) 396-2744 
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Product Review 

Photon: Addictive 
Arcade Action 

at Its Best 
The cover of Photon's manual claims, 

"It ' s too addictive," and I have to agree. It ' s 
the most addicting game I've played on the 
CoCo since Terris - and just as difficultto 
describe. I hope I won't be getting anyone 
into major trouble (me included) by saying 
THE RAINBOW 's staff has spent a lot of time 
careening through Photon' s many levels. 
It ' s our job to test these programs thor­
oughly, right? Right? 

Just what is Photon? Feast your mind on 
this: an original logical/puzzle game that 
requires you to get from Point A to Point B. 
Sounds simple. doesn ' t it? Well , it's not 
easy, but it is dressed up in a slick arcade 
package with all the bells and whistles ­
awesome 16-color graphics (at320-by-200 
resolution), smooth animation , music 
(which changes every level), sound effects, 
digitized speech and more. And it all fits on 
one side of a copy-protected floppy disk. 
Both one- and two-player odes are sup­
ported by Photon. 

As you 've probably already guessed, a 
CoCo 3 is required - both 128Kand512K 
models are supported. CoCos with 512K 
load the whole game into memory, never 
needing to access the disk again. On 128K 
machines, the CoCo must access the disk 
between levels. 

Feature Program 

As usual wi(h computergames;-there' sa 
very science~fictiony scenario.' wrgpped 
around the arcade functions. This one in­
volves a mysterious robot named Ludevide 
(a creative way to spell "evil dude"), who is 
siphoning off all the energy from your 
planet. There' s no way to stop him, but 
scientists have developed a Power Tank 
weapon to infiltrateLudevide's lair, and­
guess what- you 've been volunteered. 

In one of the game's many amusing 
touches, Ludevide pops up between levels 
to offer up mocking laughter and words of 
discouragement. His floating head bobs 
around the screen saying things like, "Don 't 
you ever learn?'' With his huge visor eyes, 
he looks like the Cyclops character from the 
X-Men comic book. 

The game begins at Level I inside Ludev­
ide ' s stronghold. Most ofthe screen is taken 
up by the play area grid. You' re the squarish 
tank, and the marble-like objects in con­
stant motion are the dupes. The goal is to get 
from Point A (where the game puts you at 
the beginning of each level) to Point B (the 

"exit" square), having minimal contact with 
the dupeg. A take-on-cement sound accom­
panies encounters with dupes, and such 
brushes show up on the damage meter at the 
bottom of the screen. V the damage bar fill s 
up, you lose a life. 

There are also blocks that lie between 
you and your goal, but these can be tele­
ported (pushed or pulled) out of the way. 
Not only can you teleport blocks to clear a 
path, you can use them to affect the motion 
of dupes. 

The mindless dupes move in an intricate 
dance, and their movements are determined 
by arrangements of blocks. An ordinary, 
square-shaped block sends dupes back at 
180 degrees. Curved blocks (I call them 
"redirectors") send dupes off at a 90-degree 
angle. By careful placement of blocks and 
redirectors, you can trap dupes into tight 
repeating patterns, leaving you free to pur­
sue the exit square. 

Each level is a new challenge, and it gets 
more difficult the higher you progre.-;s. Level 
4 brings a new surprise - plasma droids, 
blobs that actively pursue you. If a plasma 
droid latches onto you with its "woogie­
woogie" sound, you 're a goner. Plasma 
droids make a meal of the power tarik in 
seconds , and all you can do is watch as the 
damage meter fills up. You can ' t easily 
outrun them, but you can use your wits and 
teleporiing skills to save yourself. 

Like the dupes, plasma droids can't move 
through solid blocks. And the droids have 
another weakness - they're as vulnerable 
to the dupes as you are. You can trap a droid 
using either blocks or dupes and , if you're 

ray-level Printing for HSCREEN2 
W hen I obtained a modem for my 

Color Computer, I immediately 
started downloading all the picttues 

I could from online services and BBSs. In 
looking for ways to print these images, I 
wrote a program that supports four gray 
levels for printing HSCREE Ns. But most of 
the pictures in my library sport 16 colors, 
and I wanted to get a more accurate 
hardcopy. Since I don't have a fancy color 
printer, !decided to write a program to print 
these full-colorpictures using as many gray 
levels as possible with a standard dot-ma­
trix printer. The result is AutoGray. 

AutoGray is a screen dump program for 
the CoCo 3andaDMP- 105 (or compatible) 
printer. A color monitor is not necessary 
(though you probably have one if you have 
a collection of 16-color pictures). Auto­
Gray is designed to print HSC REEN2 images 
in I I different levels of gray. Be fore­
warned, however: AutoGray is fairly slow 
due to the speed limitati ons of BASIC. Even 
so, I find the results are well worth the wai t. 

After you enter AutoGray, save it to tape 
or di sk. Before runn ing the program, you 
must load the image you want to print . 
Because of the wide variety of fi le formats, 
and because you may want to print draw­
ings that are not saved on disk, Au toG ray is 
not designed to load images. 

You can use AwoGray to print HSCREEN2 
images drawn by BASIC (or other languages) 
or images loaded using one of the many fil e 
viewers written for the CoCo. If the draw­
ing program you use is in BAS IC, press 
BREAK after the image is complete. Simi­
larly, when you ex it most viewers, the last 
picture viewed is usually left intact. In 

some cases, pressing Reset can be used to 
leave the picture in memory. After you are 
returned to BASIC, load and run AutoGray. 

When the program is running, press any 
key and you will see whatever is stored in 
HS CREEN2. (If the screen is blank, the pic­
ture program erased the screen as you ex­
ited. Try another approach.) The colors 
used may be inaccurate due to the resetting 
of all the palettes. However, AutoGray is 
designed to automatically assign gray lev­
els for you, so this shouldn ' t be of too much 
concern. 

AutoGray proceeds to scan the picture to 
get a rough idea of what colors are present. 
After scanning, the program assigns the 11 
gray levels to the 16 palettes. The color 
(palette) that appears the least in the image 
is assigned the darkest gray level. This is a 
feature that helps saves ink; it also frees you 
from having to decide what level should go 
with what color. 

After assigning gray levels, AutoGray 
displays a list of the 16 palettes, what per­
centage of the image uses each palette, and 
what gray level is assigned to the palette. 
Most of the time you can simply go to the 
print option. However, you can also manu­
ally assign gray levels. [f you want to 
manually assign the gray levels, you are 
given the option to do so (but I find this is 
pract ica lly impossi bl e unless I wrote the 
program that generated the picture). Shou ld 
you change your mind after manuall y en­
tering the gray leve ls, AutoGray all ows you 
to reset them to the originally assigned 
levels. You are al so given the option to 
view the image in memory. 

As I stated before, printi ng is slow be-

cause of the speed limitations of the printer 
and BASIC. The program runs in the high­
speed mode (Line 40) , which helps some. 
The CoCo's printing rate is set in Line 50. 
As written, the printer must be set for 2400 
baud (1200 baud times two, for the high 
speed). Further speed increases can be 
gained by using a serial/parallel converter 
and driving the printer at 9600 (poke for 
4800) or 19,200 baud (poke for 9600). 

Lines 170 through 220 count how often 
a particular palette is used on the screen, 
and Palette 0 is set to an absurdly high 
number (Line 240) to assure that Palette 0 is 
always white. I put this in because I always 
use Palette 0 for my background. Feel free 
to delete it if you want. Lines 250 through 

The Listing: AU TO GRAY 

' AUTOGRAY SCALER 
'BY STUART WYSS-GALLIFENT 
'COPYRIGHT (Cl 1992 
' BY FALSOFT. INC . 

5 ' RA l NBOW MAGAZINE 
30 ' USES ll LEVELS OF GRAY IN A 

4X5 ARRAY TO REPRESENT A lX2 P l 
XEL LOCATION 
40 POKE 65497 ,0: ' SPEEDUP POKE 
50 PO KE l5 0 ,4l:'l200 BAUD FOR PR 
INTER (HI SPEED- 1200X2-2400 BAUD 

ON PRJ NTER) 
60 POKE &HE6C6,33:'DEACTIVATE AU 
TOMATlC HSCREE N CLEAR 
70 DIM P(!6),D(l6),Q(l6),Pl(l2 ,4 
l , P2( 12 ,4). PC( 16 l ,QB(l6l 
80 ON BRK GOTO 100 
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clever, make dupes kill droids for points. 
It sounds like I've been describing an 

arcade game - and Photon is a terrific 
arcade game in many ways - but it re­
quires more than bang-bang reflexes to 
advance to higher levels. It takes brain­
power to fini sh levels with four or more 
plasma droids, an intricate network of dupes, 
a hidden exit square, and little room to 
maneuver. 

It takes a multitasking brain to keep up 
with all the moving pieces. It takes a strate­
gic brain to foresee the ramifications of 
moving just one redirector block. Like chess, 
you must be able to extrapolate your actions 
by thinking several moves ahead. And yes, 
it takes quick reflexes to get out of the way 
once you've accidentally teleported the 
wrong block and released a horde of dupes 
and droids. 

Finishing a level brings such a sense of 
accomplishment that the player wishes there 
were a way to save his or her place in a 
game. As it is, you must start over from 
scratch every time. While it' s possible to 
begin at any level from I to 15, that's of 
little comfort once you reach Level 30. 
Besides the lack of a game-save feature, I 
can think of only good things to say about 
Photon. 

Photon has the mark of a classic game. 
Its goal is easily understood, its controls are 
simple, but winning is devilishly complex. 
My recommendation: Addict yourself! 
(Sundog Systems, P.O. Box766, Manassas , 
VA 22111 , (703) 330-8989; $34.95 plus 
$250SIH.) 

- Lauren Willoughby 

320 orderthe 16 palettes from most-used to 
least-used and assign the levels. 

Each of the 11 levels is constructed 
using a 4-by-5 printed matrix to represent a 
1-by-2 matrix onscreen .. All the possible 
combinations of grays are stored in arrays, 
which are then printed based bn what the 
computer finds at each screen location (lines 
540 through 650). After printing, the pro­
gram returns you to BASIC. 

AutoGray is easy to use and is a great 
way to print fractals and just about any 
other HSCRE EN2 image. If you have any 
questions, comments or suggestions about 
this program, feel free to contact to me. 

Stuart T. Wyss-Gallifent is a college 
senior majoring in elementary education . 
He has worked with theColorComputerj(Jr 
eight years. Stuart' s non-computer activi­
ties include photography and music, and he 
leads a church youth group. He can he 
contacted at 2123 Longview Road, War­
rington,PA J8976.Please include an SASE 
when requesting a reply. 

90 WIDTH 80 : RGB:ATTR 0 .0: PALETTE 
0 , 0 :PALETTE 8,63:CLS:G OTO 110 

100 POKE 65496 , 0: PALETTE 0 , 0: PAL 
ETTE 8,63 :ATTR 0 , 0:CLS :HSCREE N 2 
:IF X-316 THEN 830 ELSE HSET(X , Y 
, Hll: GOTO 830 
ll0 LOCATE 35,6 : PRINT"AUTOGRAY " 
120 PRINT:PRINT "AUTOGRAY sca l er 
is a screen dump program for use 
with the COCO 3. It wi 11 scan 

the screen in memory (any HSCREE 
N 2 l . then determine how the s i x 
teen co l ors should be assi gn 
ed to the eleven possible gray 1 
evels. taking in to acco un 
l30 PRINT" how to sa ve i nk on y 
our pr inter . ":PRINT:PRI NT"Af t e r 



In Quest of the Star Lord 
CoCo3 
Hint Sheet 

Hall of the King 1, 2 or 3 
CoCo1 ·3 
Hall of the King Trilogy 

White Fire of Eternity 
CoCo1 -3 

Dragon Blade 
CoCo 1· 3 
Champion 
CoCo 1 ·3 

Paladin's Legacy 
CoCo 1 -3 

$29.95 ea. 

$74.95 

Visa. Mastercard. Check . Money Order, and COD 
(USA only, please) accepted All foreign orders 
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pressing any key, the program wi 
ll take about forty seconds to a 
nalyze thescreen in memory." 
140 GOSUB 680 
150 PRINT:PRINT"PRESS ANY KEY TO 

BEGIN ... ": EXEC 44539 
160 HSC REEN 2 
170 ·K-0 
189 FOR X-4 TO 314 STEP 4: FOR Y-
9 TO 191 STEP 4 
199 H-HPOINT<X,Y) 
200 K- K+1 
210 PCH) - P(H)+1 
220 NEXT Y ,X 
230 FOR Z-0 TO 15:PC(Z)-INH1000 
0•P(Z)/K)/100:NEXT Z 
240 P(0)-30000:' SET BLACK (COLO 
R 0) TO NO DOTS ( WHITE ON PRINTE 
R) 
250 FOR H-0 TO 15:D(H)-H:NEXT H 
269 FOR T-0 TO 14 
270 IF P(T)<P(T+1) THEN D-P(T+l) 
:P(T+l) - P(T) :P (T)-D:D-D(T+l) : D(T 
+1)-0(T) :D(TJ-D:CF-1 
280 NEXT T : IF CF-1 THEN CF-0:GOT 
0 260 
290 FOR G-0 TO 15 
300 READ GP 
310 Q(D(G) )-GP 

Feature Program 

320 NEXT G 
330 FOR Z-0 TO 15 : QB(ZJ-Q(Z J :NEX 
T Z 
349 HSCREEN 0:CLS 
359 U-INKEY$ 
360 PRINT"COLOR- - ---- -%------ -LE 
VEL" 
370 FOR Z-0 TO 15:PRINTUSING" II 
II 111/.lli/ 1111 ";Z,PC(Zl. 
Q(Zl 
380 NEXT Z 
390 PRJ NT" Gray level 0 represent 
s whit e on paper, level 10 repre 
sents solid black" 
400 PRINT : PRJ NT"Press <ENTER> to 

pr int , <E> to manually enter th 
e gray levels for each color, 
<R> to automatically reass i gn th 
e levels , or <V> to vi ew the scr 
een." 
410 U-INKEYI:IF !$-""THEN 410 
420 IF 1$-CHR$(13) THEN 520 
425 IF 11-" V" THEN HSCREEN 2:EXE 
C 44539: GOTO 340 
430 IF 1$- "R" THEN FOR Z-0 TO 15 
:Q(Z) - QB(Z):NEXT Z:GOTO 340 
440 PR I NT:PRINT"Enter -1 for c ol 
or 0 if you wish to abort this f 
unction . " 

Vna171e 
Lets You Make the Call 

W hen I buy a new box of disks, !like to 
fo rmat them all at once so they ' re 

ready when I need them. The problem is, 
OS-9 requires you to name each disk when 
you format it; and since I don ' t know in 
advance what I'll be using each disk for, l 
don't know what to call them. So I format 
the disks with an arbitrary name, and when 
I use the disk later, I use Vname to change 
the name to something more appropriate. 

Here ' s another example of where Vname 
comes in handy: Suppose you check the 
amount of free space on a disk and discover 
the disk name bears no relation to the disk 
contents. You can ignore the name (but it 
won ' t go away by itself), format a new disk 
and copy all the files to it, or simply use 
Vname to change the disk 's volume name. 

Using Vname is easy: Just enter vname 
followed by a device name. For example, to 
change the volume name on a disk in Drive 
0, you would enter vname /dO. After you 
enter the command, Vname displays the 
existing volume name and asks for the 
new name. Enter the new name (no 
quotes necessary) and press 
ENTER. Vname writes the 
new name and the cur­
rent date to the 
disk' s identifi-

cation sector. To leave the name unchanged, 
press ENTER by itself. 

Jf you enter vname without specifying a 
device, the program assumes you want to 
change the name of the disk on which your 
current execution directory resides . V name 
works with any floppy or hard disk. 

For those without an OS-9 assembler, I 
have included a BAS!C09 procedure that 
generates the machine-language version of 
Vname. When you run ma kevname. b09, the 
executable program is stored in the CMOS 
directory on the default drive. If you are 
using OS-9 Levell, make sure to change all 
references to I dd to an appropriate drive 
number (/dO, /d1, etc.). 

In most cases, an accurate volume name 
isn ' t too important. However, Vname does 
help you to keep your disks organized, and 
it solves a petty annoyance that ' s not easy to 
correct any other way. 

Stephen Goldberg is a dentist 
and the author of the Utilipak 

series of OS-9 utilities. He 
can be contacted at 695 

Plainview Road, Beth· 
page , NY 11714 . 

Please include an 
SASE when re­

questing a reply. 

450 FOR Z-0 TO 15 
460 GOTO 480 
470 PRINT"•** DATA ENTERE D INCOR 
RECTLY . Please try again." 
480 PRINT" For color"Z", enter se 
lected Gray Level (0-10) ";: I NPU 
T GL 
490 IF Z-0 AND GL- · 1 THEN 340 
500 IF GL<0 OR GL>10 THEN 470 
510 IF INT(GLJ <>GL THEN 470 ELSE 

Q(ZJ-GL:NEXT Z:GO TD 340 
520 PRINT:PRINT"Press any key wh 
en printer head is at the VERY t 
op of the page ... " : EXEC 44539 
530 PRINTI/-2,CHRI(39JCHRI(27)CHR 
$ ( 21 )CHR$( 27 )CHR$ ( 29 )CHRI ( 18 )CHR 
$ ( 27JCHR$ ( 90 JCHR$ ( 4) CHR$ ( 13) ; 
540 HSCREEN 2 
550 FOR X- 4 TO 314 STEP 2 
560 FOR Y-1 91 TO 0 STEP - 1 
570 H1 -HPOINT(X , Y) :H2-HPOINT(X+1 
, Y) 
580 IF H1-8 THEN HS EHX,Y,0) ELS 
E HS ET(X,Y ,8 ) 
590 FOR Z-1 TO 4 
600 PRINTI/-2,CHR$( 128+Pl(Q(H1),Z 
l+P2(Q(H2J ,Z )); 
610 NEXT Z 
620 HSET(X , Y,H1) 

Listing 1: Vname. a s m 
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630 NEXT Y 
640 PRJ NT I/- 2 , CHR I ( 27) CHR$ ( 90 )C HR 
$(5lCHR$(13); 
650 NEXT X 
660 POKE 65496,0 
670 GDTO 100 
680 ' ASSEMBLE STRINGS 
690 FOR X-9 TO 10: FOR z-1 TO 4 
700 READ Pl(X ,Zl 
710 NEXT Z,X 
720 DATA 0,0,0,0,0,2 ,9,0, 2,9,1,0 
,4, 1 ' 0,2' 2 ,4' 1, 2 ,5 ,2 ,1 , 2 ,3 ,5' 2,1 
'6' 5 '2 '3 
730 DATA 6,3,3,3 ,7 ,5,3,3,7,7,3,3 
740 FOR X-0 TO 10: FOR Z- 1 TO 4 
750 READ P2(X,Zl 
760 NEXT Z,X 
770 DATA 0,0 , 0 , 0 , 0 , 0,8,0,16,0 , 0, 
8,8,0, 16,8 , 8,16 , 0,20,8' 16,8, 20,2 
4,16,8,20 
780 DATA 8 , 24,16,28,25,8,28,20,2 
4' 8 , 28 ' 28 ' 24.24 '28.28 
790 RETURN 
890 ' GRAPHICS POSITIONS 
810 DATA 0,0,1,1,2, 2 ,3,3,4 ,4,5,6 
, 7 ,8,9.10 
820 ' END 
830 HSCREEN 0 : RG8:WIDTH 32 : END 

* ** ** ** ** ** * * * * * * * ** * ** * * * * * * * * ** * * * * * * * * ***** *** * 

* VNAM E - COPY RI GHT (C) 198 4 by S. B. GOL DBE RG 

* Cha nges vo lume name ( d isk name) 

* Us e: vname [/ dr i ve_ na me ] 

ifp1 
use /d d / defs / os9de f s 
endc 

mod 1 en, name. prgrm+objct. reent+1, entry , ds i z 

datebuf rmb 
vo l name rmb 
path rmb 

rmb 
rmb 

dsiz equ 

name fcs 
feb 
fcc 

syntax fc c 
fdb 

5 
34 
1 
200 
200 

/ Vname / 

date and t i me buffer 
vol ume name buffer 
110 path number 
stack 
parameter 

2 edition number 
I ( c )1984S . Goldberg I 

"Use: vname [ldr i vel" 
$0 70d 

rename fcc /Rename "/ 
renam1 en equ *-rename 
****************************** .,,, 
* ERROR MESSAGE 
* ** ** ** * * * ** ** **** * * * **** ** ** * 
badsyntx cl rb c lear error flag 
error leax <syntax,pcr syntax message 

l dy /1100 maxi mum 1 ength 
l da 1/2 standard error path 
os9 ilwritl n message to screen 
l bra out quit 

* * * ** ** ** * ** ** ***** *** * ** ** ** * 
* GET AND DISPLAY CURREN T NAME 
* ** ** * ******* ** * * ** **** ** ** * * * 
entry pshs x,u s ave pointer & data address 

lda ,x+ f irst parameter charac t er 
decb parameter? 
beq setend no, c ha nge c urrent di s k 
cmpa II' I devic e name? 
bne badsyn tx no , promp t and quit 

devl oop lda ,x+ dev i ce name charac t er 
cmpa II ' I pa t hl i s t ? 
be q bad synt x yes , promp t and quit 
cmpa l/$ 20 en d of device name? 
bhi dev l oo p no , 1 ook some more 

setend l da 1/' @+128 "@" f or entire dev i ce 
s ta -l,x t o e nd of dev i ce name 
pul s X retr i eve parame t er pointer 
l da ll updat. update mode 
os9 i $open open path to dev i ce 
bcs er ro r p r omp t an d q ui t with er ro r 
s ta pat h s ave pa t h number 
l dx l/0 positi on of vol ume 
l du 113 1 name on di s k 
os 9 1 Sseek go to vo lum e na me 
bc s ou t ex i t wi t h er ro r 
l du . s retrie ve data addre ss 
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e ndl oop 

l eax 
ldy 
os9 
bcs 
l da 
bpl 
and a 
sta 
l dd 
s td 
l da 
1 eax 
l dy 
os9 
leax 
l dy 
os9 

volname , u 
l/32 
i Sr e ad 
out 
.x+ 
end loop 
//$7f 
- 1 X 
i/SZ20d 
.x 
ill 
<rename. per 
ilrenaml en 
Hwritl n 
val name, u 
i/34 
ilwrit l n 

volume name bu ffer 
ma x i mum l eng th 
read current vo l ume name 
exit wi t h error 
1 as t character of name? 
no, look again 
yes. cl ea r ms bi t 
return to name 
quotes an d carriage return 
quotes and c/r to buffer 
standard ou t put path 
·Rename · message 
message length 
message to screen 
volume name buffer 
maximum length 
current name to screen 

* GET DATE AND NEW DISK NAME 
* ** ******** * ** ** ** ** ** ** ** * *** 

tf r u,x date and time buffer 
os9 Hti me get current date and time 
leax <prompt. per prompt for new name 
ldy llprmptl en length of prompt 
os9 i $writ l n prompt to screen 
cl ra standard input path 
l eax val name. u volume name buffer 
ldy /133 maxi mum name length 
os9 i$readln get new name from keyboard 
bcs out exit with error 
tfr y,d entry length 
decb entry made? 
beq out no, abort vname 
l eax b,x end of new name 
lda • -x get last character 
ora //$80 set ms bit 
sta .x+ return character to buffer 

nulll oop clr .x+ nu ll 
i ncb out 
cmpb l/32 remainder 
bl 0 nulll oop of buffer 

**** *** ** ******* ****** ** ** **** 
* REPLACEMENT NAME TO DISK 
*** * * ** ** ** * ** ** ** ** ** ** ** ** ** 

lda path I/0 path 
ldx /10 position of 
ldu 1126 date on disk 
os9 i $seek go to it 
bcs out exit with error 
pul s X data address 

~ E~~m~ 8 E~rm~ 
P.O. Box 733 Maple Valley, WA 98038 

U S ORDER DESK: (800) 237-2409 
INT'L & TECHNICAL (206) 432-1814 

Bur11e 6 Burl1e congrat;u/at;es 
The RainboUJ on t;heir neUJ -rarmat;! 

OS9 Software (* >= 2561"\"; ** >= 5121"1"): 

WORLD CLASS CHESS*- Use Cyrus Chess wl Level2 
FILE SYSTEM REPACK 1 1 --Faster disk defragmenter 
FILE RECOVERY SYSTEM-- Helps rebuild crashed disks 
R. S. B* --Disk BASIC for Level2 (BASIC ROM required). 
EZGEN 1.09 --Handy & powerful OS9 bootfile editor 
CYBERVOICE (SIW only)*- Use Super Voice wl Level2 
PERT ASCII*-- Multi-user scrambled letter word game. 
WILD & MV- Wildcard& move directory entry utilities. 
ZCLOCK- Continuous time I date display on Level 2 screen 

BttSIC Software (* >= 2561"\"; ** >= 5121"\"): 

$29.95 
$29.95 
$24.95 
$39.95 
$19.95 
$24 .95 
$19.95 
$19.95 

$9.95 

DAGGORPATCH- Moves your Dungeons of Daggorath to disk $9.95 
HYPER-I/O- Use B&B hard disk with many BASIC prog-ams $29.95 

ttffordable Color Computer Hardware: 
COCO XT --Use PC hard ctive wl CoCo! OS9 SIW incl. $69.95 
COCO XT-RTC- CoCo XT. plus HIW real-time clock. $99.95 
XT-ROM -- Boots0S9 from B&B hard disk automatically. $19.95 

WATCH FOR OSK VERSIONS OF YOUR FAVORITE 
\ ... . ... . . BUHKE& .. BUBKEOS9 SOFTWARE . . ./ 

WA RESIDENTS ADD 8.2% SALES TAX. 
MasterCard & VISA accepted. U.S. COD's add $3. 75. Min. U.S. 
shipping $4.00. Min. to Canada $5.00. Please allow 2 weeks for 

delivery. Overnight or 2nd- day available for in-stock items. 
Software upgrades $5.00 each wlreceipt, including U.S. shipping . 

Call or write for our free catalog! 
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l dy 
c l rb 

l/37 max i mum data le ng th 
c lear erro r flag 

os 9 
out os9 

i$wri te 
Hex it 

new dat e and name t o d i s k 
qu i t 

prompt f cc /t o: I 
prmptlen equ *-prompt 
* 

emod 
len equ 

end 

Listing 2: Ma kevname. b09 

PROCEDURE Makevname 
(* Generates the binary module vname *) 
(* Level I - change all /dd to /d0 *) 
DIM path, byt: BYTE 
DIM count: INTEGER 
PRINT "Creating vname ..• 
CREATE //path. "I dd/ cmds /vname": WRITE 
FOR count-! TO 255 
READ byt 
PUT //path, byt 
NEXT count 
CLOSE //path 
PRINT 
SHE LL "attr /dd/cmds/vname e pe" 
END 
DATA 135, 205,0, 255,0.13,17 ,129, 215,0,81,1.184,86,110 
DATA 97,109,229,2,40. 99 ,41, 49,57,56. 52. 83,46, 71.111 
DATA 108,100 . 98.101 .114,103,85,115 ,101, 58,32,118,110 
DATA 97,109,101,32,91,47,100,114,105 ,118,101,93, 7,13 
DATA 82,101,110.97 .109. 101 , 32,34,95 .48.140.223 . 16.142 
DATA 0 . 100.134. 2 .16.63.140,22 . 0.164 . 52,80,166,128,90 
DATA 39,14,129,47 ,38,229,166,128,129,47 ,39,223,129 
DATA 32 ,34, 246,134.192,167,31,53,16,134 ,3,16,63,132 
DATA 37,207,151.39.142,0, 0,206,0,31,16 ,63,136,37 ,117 
DATA 238,228,48,69,16,142 ,0,32,16,63,137 ,37,104,166 
DATA 128.42.252,132,127,167 ,31. 204,34 ,13. 237,132,134 
DATA 1. 48,140,154,16,142, 0, 8,16 ,63,140,48, 69,16,142 
DATA 0. 34,16,63.140.31,49 . 16 . 63 . 21,48 ,1 40, 65,16,142 
DATA 0. 4,16 .63 , 140. 79,48, 69,16,142,0,33 ,16 ,63,139 ,3 7 
DATA 43,31, 32. 90,39,38,48,133,166,130,138,128,167,128 
DATA 111,128,92 ,193, 32,37. 249,150.39,142.0, 0, 206.0 
DATA 26 ,16, 63,136,37 ,10,53,16 ,16.142 ,0,37. 95,16,63 
DATA 138,16,63. 6.116 .111. 58,32. 248.232.195 

Books to breathe 
life into your 

Color Computer. 
Gain complete control over your CoCo with these 
Pok.es

1 
Peeks 'n Execs Books. These books will give 

you the pcwer ol Machine Language without leaving 
the security of BASIC. Each book is a collection of 
"inside" information with explanations and 
examples . Everyone from the novice to the 
professional will find these books a wealth of 
information. 

#PK500 • 500 Pokes Peaks 'n 
Execs $16.95 
SOD commands such as BASIC Program Autostart 
Rompak Transfer to tape. Commands/Keys Disables 
and much much more' For CoCo 1,2, & 3 

#PKSUP • Supplement to 500 
Pokes Peeks 'n Execs $9.95 
200 additional commands such as Rompak transfer 
to disk, double-sided drive support, 40/BD track 
drive supper! & much more' For CoCo 1,2,3. 

#PK300 • 300 Pokes Peeks 'n 
Execs for CoCo 3 $19.95 
All new commands lor the CoCo 311 1 

item# CGDP $7.00 
_item#PK500 $16.95 
_item #PK300 $19.95 
_item #PKSUP $9.95 

Shipping $3.00 
Tax for NY & NJ residents 

OPTIONAL ORDER FORM TOTAL 
Name __________________ ___ 

Address __________________ _ 

City ________ _ 

State __ ZIP __ _ 

Card# Exp._/_ 
Checks, MO's VISNMC accepted, no COD 

The Print Shop 
For Free 

... Well practically. Send us SIO to cover 
the costs of shipping, order processing, 
manual printing, and disk duplication, 
and we'll send you our best selling CoCo 
Graphics Designer Plus. The CGDP is 
the closest thing on the CoCo to 
Broderbund's Print Shop for IBM and 
Apple Computers. This tried and true 
formula for graphics productivity comes 
with Fonts, Graphics and Border 
collections I The CGDP prints banners, 
signs, and greeting cards, includes a 
clear 64 page users manual, and requires 
a 64K CoCo ll or m, mouse or joystick, 
disk drive, and supports most popular 
printers. The CGDP is one of the most 
popular and useful CoCo programs ever 
written. 

This offer is limited to one copy per 
family to first time Zebra customers 
only . It's our rather extreme way of 
introducing the Zebra product line to 
those CoCo users who've read all the 
great reviews of our products over the 
years and still haven't tried them. $10 
includes everything (except NY 
residents must add sales tax) . Offer 
good for mail orders only and expires 
June30, 1992. 

The Print Shop is a trademark of 
Brodcrbund Software Inc. 

Zebra Systems, Inc. 
131 Jora lemon Street #52 

Brooklyn, NY 11201 
(718) 625-6220 



One-stop CoCo Shopping? One Choice. 
For the best selection of virtually all your CoCo shopping needs, try the 

CoCo PROfessionals. We don't do Windows (or DOS), or anything 
else ••• we just sell CoCo, 059, and OSk product.s. Professionally. 

We'll be here when you need us •. · 

HARDWARE 
512k upgrade w/Ughtning software 

Slotpak-3 w/12v adapter 

Magnavox 1CM135 w/cable 
20 -meg OS9 hard drive system 
24 00-baud modem w/cable 
CoCoPRO! RS-232 pak 
CoCoPRO! RS-232 kit (lor DCMl 

Delta Pro Audio digitizer 
Ken-Ton Dual Serial port 
Ken-Ton SCSI HD Interface 
SmartWatch RTC 
Adaptec 4000a HD controller 
Burke & Burke CoCo/XT 
Burke & Burke XT/RTC 
Hard drive case w/60w supply 
IBM Keyboard interface 
Keyboard Extension cable (CoCo) 
4-pin to DB25 modem cable 
DB-25/DB-25 modem cable 
RGB monitor extension cable 
Mult ipak upgrade (3024 or 3124) 

. Wico Deluxe Joystick (one-button) 
CoCo-2 composite monitor adapter 

$69 
$104 
$299 
$385 

$99 
$4 5 
$27 

$129 
$89 
$99 
$29 
$79 
$69 
$99 
$89 
$85 
$19 
$15 
$15 
$15 
$15 
$12 
$29 

Put away that pile of floppy 
disks and speed up your work! 
Put virtually every file you own at your fingertips with the 
new CoCoPRO!/ Ken-Ton65-meg SCSI hardd rive! Featur­
ing a fast 28ms drive, this unique system gives you up to 
255 35-track drives of RSDOS storage (compatible with 
virtually all ML & BASIC software!), along with MEG S of 
OS-9 storage! With its Autoexec feature, you can easily 
auto-boot any file .. . even auto-boot OS-9 upon startup! 
Comes completely formatted and ready-to-run., .and, since 
it is in imbedded SCSI drive, you can even take the drive 
with you should you move to a TC-70 or MM/1! Choose 
10, 50, 100, or 255 RSDOSdrive setup when ordering, and 
we' ll fo rmat the rest for OS-9. Req . MPI, Slotpak, or Y­
ca ble, and a flo ppy controller with 28-pin ROM socket 
(such as Disto or FD-502). Those with 24-pin ROM sockets 

(FD-$00; 501, etc) add $10. Only $
549 

fiDDDPRO! 
A DIVISIO N OF ONM ENT ERPRISES , INC. 

P.O. BOX 763 YPSILANTI Ml 48197 

Include $4 S&H on all U.S. orders. Canadian and foreign orders 
have a $ 5 min . ship charge, or actual freight plus $2 handling. 

U.S. COD $4 additional. Ml residents add 4% sales tax. 
No surcharge on VISA/MC. Call for shipping on HDs & monitors. 

First Prize $39 
Label Designer $29 
CGDP $29 

SUNDOG 
Photon $34 
Warmonger $29 
GrafXpress 2.0 $34 
Crystal City $34 
Zenix $29 
Quest for Thelda $34 

van der Poel-059 
VED $25 
VPrint $30 
OS9 Maillist $20 
OS9 Ultra Label $20 
Stock Manager $25 
BASIC09 Subroutines $25 
Character Set Editor $20 
Magazine Index $20 
OS-9 Cribbage $25 

OS9 Game Pak $34 
OS9 Solitaire Pak $34 
WPShel (req. M vue) $ 22 
MVBanner (req. M vue) $20 

BURKE& BURKE 
EZGen $19 
File Sys. Repack $29 
File Recovery Sys. $24 
RSB $39 
ZCiock $10 
PertASCII $19 
Wild & MV $19 

SUB-ETHA 
Mini Banners $19 
Multi-BASIC $29 
Checkbook+ <R5D0 5 l $24 

DANOSOFT 
Big BASIC (5 12k) $39 
One-Meg Big BASIC $49 
Utilities Pak $18 
Big RAMDisk $15 
Memory M aster $24 
CoCo Archiver $18 

COCOPRO!-OS9 
Data Windows $59 
Data Merger $19 
Tools II $35 
Presto Partner $29 
Level II Tools $25 
Disk Manager Tree $29 
Zapper $20 
Multi-Menu $20 
OS9 Lv II BBS $30 

KAIASOFT 
Ultimuse <S12k 059) $55 
KBCom (059 term) $45 
Shellmate (req. M vue) $ 25 
Newspaper09 $48 

COCOPRO-DECB 
Simply Better 2 .0 $35 
V-Term 3.04 $35 
DMA 1.1 $29 
Art Deli (440 pix) $79 
Art Deli II 1220 pix> $39 
RGB-DOS $30 
RGB-OS9 Utils $25 

ORDERS ONLY 1 .3 13 .482.8 128 
TEC H S UPPORT 1 .31 3 .481 .3283 

1 0 AM-6:30 PM EST MON-FRI 

BBS 1 .313.292.4713 
24 HRS. 3-1 2-2400, 8-N- 1 



Join us ... 
for the 1 sf Annual"last CoCofest"! 

COCO FEST 

Okay ... it comes as no big secret that there are fewer folks in the 
CoCo Community than there used to be. There are fewer active 
vendors. There is less magazine coverage. But, in spite of the fact that 
the "big guys" wrote us off to history years ago, we're still here. And 
we will be for as long as we choose to be, for the CoCo Community is 
a rare and special breed indeed! In celebration of the unique sense of 
kinship that CoCo/059/0Sk users share, we invite you to join us for 
what we'll affectionally call "the 1st Annual Last CoCoFest" . If enough 
of us continue to enjoy the fun and fe llowship that sets us apart from 
many other computer users, there will be a 2nd (and 3rd, and 4th ... ) 
annual " last CoCo Fest" . Only time will tell. But, just in case, we're 
putting every possible effort into making sure that this show is more 
than just a show ... that it is indeed a celebration of the Community. 

MAY 30-3L 1992 

We won't ask you to come just out of a sense of loyalty to the 
Community (although, if that's what will motivate you to join us, 
consider yourself asked!). We'd prefer for you to come prepared to join 
in the fun, as we plan a non-stop CoCo party! 

Join us, and: 
>- Meet the "faces behind the names", such as Marty Goodman, 

Kevin Darling, Frank Hogg, Glen Dahlgren, and more. 

>- Get a chance to win dozens of door prizes, valued at over $1000. 

>Share and learn at informative seminars on CoCo/ OS9/ 0Sk 
subjects, hosted by the best names in the biz. 

>-Take in exhibits of all your favorite soft- and hardware, with 
" hands-on" demos and great show specials from top vendors. 

>-Enjoy the hospitality of the Glenside CoCo Club, with free 
coffee during show hours. 

>- Meetfellowcomputerenthusiasts that you've corresponded 
with over time, but never met face-to-face. 

And, to get things off to a roaring start, join us for the special 
>-pre-fest "Party with Marty" on Friday nitefrom 7 to 11 PM 

(separate admission required). 

There's something to be said for saving the best for last.. .and 
that's what we plan to do with "the 1st Annual Last CoCoFest"! 
So join us in a show of support for the Community, enjoy a 
weekend of fun, frolic, and fellowship, and make us start 
worrying about how we can possibly top this show next year ... 

Sat. May 30 10 AM-SPM 
Sun. May 31 10 AM-4PM ---INLAND MEETING CENTER 
400 E. OGDEN WESTMONT, IL 

For hotel reservations at the Clubhouse 
Inn ($52.95/nite, incl. free breakfast 
buffet, cocktail hour, & shuttle to/from 
the show) call 1-800-CLUB-INN. 
CoCoFest Group number is 883. 

Tickets are available thru May 15 at a special presale price of $14 for a one-day pass. or $17 for a two-day pass (prices 
at door $3 higher). Add S 1 handling per order. Ticket prices for the Friday nite "Party with Marty" are TBA. For ticket 
ordering using VISA or MC. call (313) 482-8128 10 AM-6PM EST, or write CoCoFest, PO Box 763, Ypsilanti, Ml48197. 

CoCoFest is a division of DNM Enterprises, Inc., a corporation in the state of Michigan. 

>(~lt,j~.. • ~ '~ •• .,·-~- •• • '.iJ'(.··· .. ::;:~·, > -~- •• 



Multitech Modems 
A I have a Multitech modem that ap­
't pears to work correctly in all re­
spects except that the AT&WO command does 
not appear to work. Instead of storing set­
up parameters and yielding an OK response, 
it gives an Error response. All other com­
mands on this Multitech 224EH modem 
work fine. 

Dennis McMillian (COCOKIWI} 
Pillsburg, California 

A Many, if not all, of Multi tech 's 2400-
and 9600-bps modems have two un­

documented commands that affect the func­
tion of A T&WO. These commands are A T&W9 
and AT&W8. Typing AT&W9locks out all fur­
ther attempts to use A T&WO to write to non­
volatile RAM in the modem. Note that 9 is 
adjacent to 0 on the keyboard, so it is easy 
to see how a missed attempt to send A T&WO 
to the modem would give it the 
undocumented A T&W9 command that would 
lock out all further attempts to use A T&WO. 
Although Multitech modems do suffer from 
this minor idiosyncrasy, and although they 
have a number of odd commands that are 
unique to Multitech, they are generally 
highly Hayes compatible and as a group 
extremely rugged and reliable modems. In 
addition Multitech has one of the most 
honorable and professional technical sup­
port divisions I have ever encountered. 

Altering the Default Fonts 
A Is there any program that will allow 
't me to edit the 80-columnfont that the 
GIME chip displays on the screen? 

Greg Seese (DAKIIAZARD) 
Chicago 

A If you are referring to the font dis­
played when the GIME chip is in text 

mode, the answer is no. The GIME chip 
derives the font it displays from a character 
generator ROM that is part of the GTME 
chip itself. There are no provisions for 
adding an external character generator ROM 
to the GIME chip, as there were with the 
VDG chip used in the CoCo 1 and 2. The 
font in the GTME chip (which I personally 
find ugly and hard to read, especially when 
displayed on a monochrome monitor) was, 
I believe, created in order to minimize arti­
fact color generation when displayed as a 
32- or 40-column font on an NTSC color 
TV. Unfortunately this consideration forced 
creation of an unusually ugly font for dis­
play on other monitors. 

The only way to get another font if you 
are using Disk BASIC is to put the GIME 
chip into one of its Hi-Res graphic modes 
and, using software, make your own char­
acter generator and positioni ng code. This 
is available to a very limited extent with 
BASIC. A few programs (most notably 
VTerm, an excellent commercial VT100-
compat ible termina l program, a nd 
Telewriter 80, a slight ly flawed and all but 
forgotten enhancement to Telewriter 64) 
have built-in provisions for use of a soft­
ware fon t. Indeed, the display when using 
VTerm is superb and is one of the reasons I 
use it extensively. \!Term's font is drawn 
two pixels wide, as opposed to the one­
pixel wide font used by the GIME chip. 
Titis eliminates the dotty look that the ver­
tical parts of characters suffer from when 
the GlME chip font is used with a mono­
chrome monitor. Unfortunately most au­
thors tlo not have the time. energy or ski II to 

implement an efftcient software-based 
character generator in their applications for 
Disk BASIC - or are scared to do so, fearing 
the result would be too slow to pennit 
smooth operation oftherestofthe progr<un. 

With OS-9 Level II you can use a soft­
ware-based character generator that is part 
of OS~9 itself and specify any character 
font you desire. However, many OS-9 Osers 
prefer not to do this because it adds signfi­
cantly extra processi ng time and slows the 
application. Note that this is more of a 
problem with OS-9, which may be trying to 
handle many programs at once, than it would 
be with Disk BASIC, which typically is 
running only one program at a time. 

Readdressing DC Modem Paks 
A Howdo l changetheaddressofa DC 
't Modem Pak that has been converted 
to an RS-232 pack so I can use it on a 
buffered Y cable I made? 

Harlin Linke (HARUN) 
Mainstee, Michigan 

A Tfyou are using one RS-232 Pak, you 
don ' t need to change the address. The 

converted RS-232 pack will work fine on a 
Y cable with a disk controller. If you plan to 
use two RS-232 Paks on the same cable, 
you will have to be sure that each is ad­
dressed differently. The standard address 
for a CoCo RS-232 Pak is $FF68 through 
$FF6B. This is the four-address range that 
the Tandy RS-232 Pak uses. and it is the 
four-address range that commerc ial CoCo 
PRO! RS-232 packs have, too. There is a 
secondary range ($FF6C through $FF6F) 
that is used by the /t3 driver with OS-9. 
This address range is the one used by a DC 
Modem Pak when it comes right out of the 
box. In the conversion to an RS-232 pack, 
one of the operations performed is to change 
the address of the pak to make its port 
addresses conform to those of the Tandy 
RS-232 Pak. Specifically, a trace to the left 
of the ROM chip is cut, and two wires go 
from pins I and 2 of the 74LS04 chip to the 
two sides of that intern•pted trace. If you 
merely disconnect those two wires that go 
to pins I and 2 of the 74LS04 chip and 
connect them to each other (thereby restor­
ing that broken trace to the left of the ROM 
chip), you will have restored the DC Mo­
dem Pak's addressing to the $FF6C through 
$FF6F range. This will allow it to work on 
the same bufferred Y cable with a genuine 
Tandy RS-232 Pak. 

Serial Mouse for CoCo 
A Both the one- and two-button Color 
't Computer mouse are no longer amil­
able at Radio Shack. Is there any simple 
way to use the serial mouse Tandy offers for 
its PC compatibles (Catalog No. 25 -1040 
and 25-1042) with the Color Computer' 

Jerry Blakley (JBLAKELY) 
Salem, Oregon 

A Sorry. Not with Disk BASIC anyway. 
All serial mice use an entirely differ­

ent electronic scheme than that used by the 
Color Computer mouse. Serial mice send 
streams of pulses to the computer, where 
these pulses are interpreted by software in 
the computer as positioning information. 
The Color Computer mouse is actually a 
joystick mechanically disgui sed as a mouse, 
which sends two voltages on the X and Y 
axis in the same way as a joystick. Conver­
sion between one and the other kind of 
mouse would be moderately elaborate , 
electronically. It is not a simple matter of 
cilanging connectors. 

lfyou use OS-9. you might be interested 
to know there are two groups of files in the 
OS9 Online databases for using a serial 

mouse under that operating system. Writ­
ten by Bruce lstcd, tilcsc files include 
patches to the operating system that allow 
you to use standard serial mice with an RS-
232 Pak on !he Coco. 

Unupgraded Multi-Pak Symptoms 
A In several ofyour articles about CoCo 
't 3 upgrades for the Mu./ti-Pak Inter­
face , you went imo detail about just what 
the upgrade does, electronically. However, 
you were at best vague about what symp­
toms one would expect when one tries to use 
an unupgraded Multi-Pak wi1h a CoCo 3. 
Can you be a bit more specific in this 
mauer? 

Michael Wright (MWR/Gf/T) 
Nacogdoches, Texas 

A In a word, no. The fact is that while 
there are very sound theoretical rea­

sons to insist on upgrading both models of 
the Multi-Pak, the same theoretical consid­
erations would predict that, at least for a 
while, an unupgraded Multi-Pak (especially 
an unupgraded 26-3124 Multi-Pak) might 
work with a CoCo 3 without any obvious 
symptoms. However, some have argued 
that, eventually, use of an unupgraded Multi­
Pak will damage the GIME chip. 

I've received a small smattering of occa­
sional reports of weird, subtle, intermittent 
system quirks (especially with OS-9-based 
systems) that di sappeared when the owner 
finally upgraded the Multi-Pak. The earli­
est Multi-Paks (Catalog No. 26-3024) had 
an early revision of the PAL chip that 
literally would not permit operation with 
CoCo 3's if the disk controller was in Slot 
4. On those, the symptoms would be quite 
obvious: The system would not work. But 
later revision 26-3024 Multi-Paks and all 
26-3124 Multi-Paks appear to work cor­
rectly without the upgrade. I still strongly 
urge that all Multi-Paks, if they are to be 
used with a CoCo 3, be properly upgraded. 
Note that CoCo PRO! is a source of upgrade 
PAL chips for the old 26-3024 Multi-Pak. 

Downloading Orchestra 90 Files 
A I was having trouble with my Orches­
't tra 90 pak not being able 10 read 
Orchestra 90 files I had downloaded from 
Delphi. Looking for help, I deselected all 
topics in Forum excepl Music, then started 
reading all messages to see if someone had 
encountered a similar problem and solved 
it. In March 1989, someone had asked a 
question like mine , and someone else had 
answered it. It turns out that saving the file 
without an rxten.,ion after its nome cures 
the problem. The Orchestra 90 pak will 
then recognize the file and not give the Disk 
Error message I was gelting in previous 
attempts. 

John L. Wilkerson, Jr. (JWJLKERSON) 
Reynoldsburg, Ohio 

Commodore Serial Interface, 
Revisited 

,A In the December 1991 CoCoConsul­
't wrion column you had a note about 
the serial port 011 a Commodore-specific 
SL-/OC prinrer. While !he spirit of your 
answer was more or less correct, the an~ 
swer was in error in some details. The 
Commodore serial pori is, as you correctly 
noted. a :TTL-level protocol, and it is dif.fi­
cultiO get one ro work wilh a CoCo serial 
port. However, it is a lot more difficult than 
you implied. Commodore's serial port is 
not of the RS-232 variety, but rather is 
closer to the IEEE-48R standard and repre­
sems Commodore's "cost-reduced" serial 
version of that parallel inte1jacc standard. 
At one time there was m•ailalJ/e a widget 
thai would allow use of Commodore-spe­
cific printers with PC-comparibles. I don· t 

THE RAINBOW 

know 1/ this widget is still m•ailable. Given 
the relatively lotv cost of new and used 
printers, I would agree with you that the 
best thing, if you have such a printer hut 
don 't use Commodore computers, is to get 
rid of the old primer and buy a more stan­
dard one. 

Lonnie McClure (LMCCLURE) 
Little Rock, Arkansas 

Adding Keys to the Keyboard 
A MyCoCo3 keyhoardhasbeengiving 
't me increasing problems lately, and I 
have decided to try to use a CoCo 2 key­
board that I have lying around. How do I go 
about auempring 10 add ALT. CTRL, F 1 
and F2 keys to that keyboard? 

Phillip Brown (/HEPERRt:l) 

Berkeley, California 

A The four added keys are on the same 
row of the keyboard switch matrix 

serviced by Pin 8 of the keyboard ribbon 
cable, that in turn goes to Pin 8 of the 
keyboard PIA on the CoCo 3. The ALT, 
CfRL, Fl and F2 keys are, respectively, 
attached to the columns serviced by pins 12, 
13, 14 and 15 of the keyboard ribbon cable, 
which in tumconnectto pins 13, 14,15 and 
16 of the keyboard PIA chip. Thus, connect 
one side of all four key switches to Pin 8 of 
the keyboard cable or Pin 8 of IC5, then 
connect the other side of the four key 
switches to the appropriate pin on the key­
board ribbon connector or the appropri ate 
pin of IC5. Mounting and positioning may 
pose some mechanical challenges, but you 
can, if you persist, use a CoCo 2 keyboard 
with the added keys. 

Unarchiving Utilities 
,A I' ve seen various questions on Del­
't phi about using a CoCo to unarchive 
the 1/tree common IBM PC-type archive 
programs: PKZI P, ARC andLHARC.Although 
you are right that no software exists for 
Disk BASIC to handle such files, we do have 
OS-9 software that can unarchive PKZI P 
and ARC files. There is even a utility called 
os 9a rc that can create ARC files on a CoCo 
running OS-9. !' ve seen a utility for OS-9/ 
68000 that handles LHARC-type archiving 
but none for OS-916809. 

Ed Langenhack (Tf/ESANDWICH) 
Columbus, Ohio 

TTL Monitors and the CoCo 3 
,A Can an IBM-style n 'L monochrome 
't monitor lJe used with a CoCo 3 by 
merely rewiring its connector? . 

Greg Seese (DAKHAZARD) 
Chicago 

A No. There are two problems involved 
in attempting to use a ITL mono­

chrome monitor with a CoCo 3. The first is 
one of signal protocol. IBM monochrome 
monitors use two TIL-level inputs (Lumi­
nance and Intensity) for information about 
the luminance of the signal, where the 
CoCo 's ROB output has three analog-level 
signals forth is information, and the CoCo's 
NTSC video (RCA jack) connector has the 
luminance information merged with color 
and sync information on a single line. 

Kala Software was, for a while, selling a 
very clever dev ice that converted the video 
signal from the CoCo RGB port and proc­
essed it for use with a ITL monochrome 
monitor. However, even this device suf­
fered from a second problem : IBM ITL 
monochrome monitors sync at a higher 
speed than the video put out by the CoCo. 
The CoCo's video has a horizontal sync 
rate of 15.75 KHz. but an IBM TTL mono­
chrome monitor syncs at near 19 KHz. 
Some IBM ITL monochrome monitors 
will accept a I 5.75 KHz sync signal, while 



THE RAINBOW 

most others can be tweaked to accept such 
a signal by adjusting the ferrite slug in the 
horizontal oscillator circuit inside the 
monitor. However, even after such tweak­
ing, the monitor will display an image that 
occupies only about the center two-thirds 
of the screen, due to the difference in types 
of signals the monitors were designed to 
use. 

Live and Learn : A CoCo Repair Story 
I was online with Delphi answering a 

hardware question I had just received via 
Mail. The question called for me to pull out 
my notebook with the CoCo 3 schematic 
and other technical information. I laid the 
notebook down on my somewhat clunered 
computer desk, examined it, and began to 
type my reply to the person who had asked 
the question. 

Aftertypinga word ortwo, the keyboard 
locked up, producing at first only a letter or 
two per word, then finally nothing. Check­
ing my modem lights, I saw no characters 
being sent to the modem. so I turned my 
system off and back on. I got the Disk BASIC 
copyright message, but the keyboard still 

would not work. Rather curiously, although 
the keyboard was totally locked up, CTRL­
AL T -Reset still worked. That is, I could 
sti ll get a cold start when I held down the 
CTRL and AL T keys while pushing Reset. 
Somehow the computer was seeing at least 
those keys during its start-up sequence, but 
after that would fail to see any keys on the 
keyboard. 

I use a keyboard on an extender cable, so 
I checked all connections on the cable. All 
seemed correct. I tried plugging in a spare 
keyboard right at the main keyboard con­
nector. Still nothing. I assumed the key­
board PIA was dead. Since I have all the 
chips on my CoCo 3 socketed and keep 
spares on hand for all of them, I popped out 
the keyboard PIA chip and replaced it. Still 
the keyboard was dead. I then removed my 
I -Meg upgrade and replaced it with a stan­
dard 5 I 2K upgrade. Still nothing. I re­
placed the 6809 chip. Still no improvement. 
I replaced the 74LS30 chip involved in the 
keyboard interrupt circuit. Again, no im­
provement. 

In the course of all this, l managed to 
knock loose the sockeued 74LS04 chip, 
and so for a while the computer was totally 
crashed. I soon located that jostled chip (it 
had a 74LS02 piggybacked on top of it to 
generate a combined negative sync for 

We will beat any a<hertised price! 

Brand New Program! 
S ink the Armad a n.~ 1bis month's best buyl 
Imagine playing Battleship where some missiles 
are duds I lncludes point & click in ted ace and 
beautiful 3-D sc~n objectsl Req. CoCo 3 or 
J(}()% compatible wl256k, RGB monitor, disk 
drive, mouse/joystick, OS9 Level 2 & Windint. 
$17.95. 

***** 
TV for 089 Level 2 View one file while 
working on another. Pag-;s/scrolls back & forth 
through text files. Fits files in any window. 
Req. CoCo 3 or 100% compatible w/128/c, disk 
drive, & OS9 Level 2. $8.95. 

High Finance TM The BESI. CoCo financial 
analysis software! Req. CoCo 3 or 100% 
compatible H:l128k. disk drive, mouse/joystick, 
& OS9 Level 2 w/WU.dint. $14.95. 

MV Banner Multi-Vue banner program! 
Req CoCo 3 oriOO% compatible w!256k, OS9 
Level 2, disk drive, Mulli-Vue, 80 coL monitor, 
&: mouse/joystick. $18.95. 

WP Shel nc Multi-Vue style intelface from 
which you access cmy 089 text editor, formatter, 
& spelling checker (that you supply). Req. 
CoCo 3 or 100% compatible wl256k, dUk drive, 
OS9l.evel2, « Windmt. $10.95. 

089 Calendar Utilities ~ !);splay your 
schedule automa(icaJly on start up & pedorm 
routine tasks on Gcal data files. Use w/Gcal, or 
alone. Req. CoCo 3 or 100% compatible 
w/J28k, disk drive, & OS9l..evel2. $14.95. 

DeskTamer Includes: card file, note pad, 
phone Jist/dial; & scheduling system! Req. 
CoCo 3 or 100% compatible w/512k, tli.rk drive, 
OS9 Level 2, & Windint. Mtxkm req. to use 
phone dialer. $34.95. 

089 Budget System ~ Track & analyze 
financial transactions & prepare reports. Req. 
CoCo J or 100% compatible wl256k, disk drive, 
« OS9l.eve/2. $19.95. 

OSK Versions Available! 
089 Level 2 Game Pack ~ Sea Battle, 
Minefield, KnightsBridge, CoCothello. & Dice 

Poker. Beautiful color graphics & mouse 
support! Req. CoCo 3 or ]{)()% compatible 
w/256k, disk drive, « OS9l.eve/2. $31.95. 

OSK version req. MMJ or JOIJ% compatible 
computer, disk drive, 059-68000, &: 
mouse/joystick $47.951 

Variations of Solitaire PyTamid, 
Klondike, Spider. Poker, and Canfield. 
Beautiful color graphics & mouse support/ Req. 
CoCo 3 or 100% compatible wl256k, disk drive, 
OS9 Level 2, &: mouse/joystick $32.95. 

OSK 11enion req. MMJ or 100% compatible 
<.·ompuU1r, disk drive, 059-68000, &: 
mouse/joy.rt.ick $47.951 

***** 

Send for free catalog! 

***** 

All products carry the Rainbow Certification 
Seal. VISA and MasterCard orders accepted. 
Plense add $2.50 (U.S.) or $5.00 (foreign) for 
shipping and handling. Colorado residents 
please add applicable sales tax. Prices subject 
to change willwut notice. 

MV Systems 
P.O. Box 818 

Arvada, CO 80001-0818 

(303) 420-7777 

The OS9 and Multi- Vue Specialists! 

cenain RGB monitors, and this piggyback 
was what got hit while I was swapping 
keyboards around) and resealed it in its 
socket. 

I was getting upset and frustrated, and 
was about to give up and remove the CoCo 
from its site and replace it with a spare, 
when I realized that I had placed my CoCo 
tech-reference notebook right on top of one 
of my joysticks! It was pressing one of the 
joystick buttons. Upon moving the joystick 
from under the notebook, full keyboard 
function returned. 

Note that over the last many years I have 
on several occasions advised users how 
pressing the joystick button could lock up 
the keyboard. It's something I knew well. I 
just forgot about this obvious and easy-to­
fix cause of keyboard problems when prob­
lems struck my computer. 

This rather dumb mistake that I made 
was paradoxically aggravated by my hav­
ing a computer where all the chips were 
conveniently socketted. I had years before 
sockened all the chips because this was a 
development computer on which I was 
testing various hardware projects.! wanted 
to be able to both modify and repair it 
quickly, for on occasion some of my proj­
ects would zap a chip or two in the CoCo. 
Because chip replacement was so easy on 
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this machine, I did not even have to move it 
from its original site. Had this been an 
ordinary stock CoCo with all the chips 
soldered directly to the motherboard, I 
would have had to unplug the machine and 
move it to a work bench for disassembly. 
Had I moved the machine, I would have 
started by unplugging the joysticks, and of 
course the machine would then have imme­
diately resumed normal keyboard function. 
Because it was so easy to start swapping 
chips on this development machine, I 
managed to waste an hour or so madly and 
frustratedly swapping one chip after an­
other before I realized the totally trivial 
cause of the problem- and even managed 
for a while to create a real hardware prob­
lem where none had existed when I jostled 
that 74LS04 chip. 

Martin H. Goodman, M.D .. a physician 
trained in anesthesiology, is a longtime 
electronics tinkerer and outspoken com­
mentator- sort of the Howard Cose/1 of 
the CoCo world. On Delphi, Marry is the 
S/Gop of THE RAINBOW's CoCo STG. His 
non-computer passions include running , 
moumaineeri ng and outdoor phorography. 
Marty lives in San Pablo , California. 

~ @ 8!!3 * --6-- * 8!!3 ® ~ 
SOLITAIRE CARD GAMES 

' I 
DuoDeck: Double Deck Solitaires. 

Play Sly Fox or Windmill- both games of skill . $19.95 

Classic Sol itaire : Klondike, Canfield and 
Pyramid on one disk for just $14.95 

La Belle Lucie: A true game of skill. $1 4.95 

All three play on 128K CoCo3, with 
joystick and disk. 

SAVE $10.00 . BUY ALL THREE FOR $40.00 

Deception Path 

, 
Spend time with your family navigating the ever-shifting maze. 
Play competitive or non-competitive. 128K CoCo3 $19.95 

Armchair Admiral Battleship for your CoCo3 $14.95 

Games Pack Hangman/Concentration/Mastermind Coco2/3 $10.00 

ARCADE 

SOVIET BLOC: Super Tetris-style game. 

Zenix $29.95 Crystal City 

OS9/LII (512K) Giveusacalland 
$2 stop by our new 

Tazman 4·95 office in downtown 
Kyum-Gai (To Be Ninja) $29.95 Marysvi lle 

T-SHIRTS 
We still have some custom.<fesigned T-shirts left. 

Only $7.00. Adult sizes only. Please state 
size/design preference. Tazman - a space design. 

Armchair Admiral -an old sailing vessel. 
Silverglad e - a fantasy scene. 

Coco3 $19.95 

$34.95 

Supporting the 

Coco3, TC-70 

and MM/1 

Software 

Checks, Money Orders, MasterCard & Visa $2.50 S&H 
COD $2.00 extra. WA addresses add 8.2% sales tax. 

submissions 
invi t ed 

(206) 653-5263 
30 day money back guarantee 

ADVENTURE SURVIVORS! 
This is your newsletter! Only $3.per 
year. Reviews, solutions, and more! 

Call or write for details . 

Eversoft Games, Ltd 
P.O. Box 3354 

Arlington, WA 98223 
L.E. Padgett 

24 Perthshire Dr. 
Peachtree City, GA 30269 

(404) 487-8461 
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PMODE continued from Page 1 

generally execute faster than their BASIC 
counterparts, I decided to modify the ML 
version to handle the raster graphics ac­
cepted by the LaserJet. Though I don ' t 
consider myself to be a programmer, I found 
it quite easy to revise Bill's program, and I 
was immediately taken by the power of 
machine language. 

More recently I made some changes to 
the original program so it was specifically 
set up for my system. As a challenge, I 
decided to restructure Bill's screen-dump 
routine to work with IBM/Epson-compat­
ible printers. The result of these efforts is 
shown in listings I and 2 . I've added the 
comments sn others may learn enough to 
make their own modifications. 

After working on these programs, I 
wanted to see just how much faster machine 
language is for producing screen dumps. I 
compared the speed of Bill's BASIC pro­
gram with my Tandy version of the ML 
program at various printer rates and with 
the. CoCo operating at normal and high 
speed. I used a Tandy DMP-130 printer for 
my tests. The results are shown in figures I 
and 2. 

The times reflected in these figures indi­
cate a great deal of overhead in the process­
ing of graphics data through BASIC Con­
sider that running the CoCo at high (double) 
speed ha lves the output time. Notice also 
that the times for the machine-language 
version do not appear halved. Actually they 
are - the physical characteristics of the 
DMP-I30arethereal limiting factor. Much 
faster times can be achieved by using a 
faster printer with a larger data buffer (say, 
8K). 

I think the figures speak for themselves, 
but 1 would like to point out that 46 seconds 
is hardly time enough to make a cup of 

scibmitting Mate:ial 
~ To Rainbow 

CoJltrihutiOilS to THE RAINBOW ffi"e weJ ­
come ~rpm everyone; we like to -run a Variety 
of prograrns that are useful, helpful and fun 
for other CoCo owners. 

WHAT TO WRITE: W.e are i~tcrested 
i.n wh,afyou want ~o t~U. our read~_fS. We 
accept forconsiderationanything that is. well­
written and has a pr3ctical application for the 
Tandy Color Computer. lf it interests you, it 
will ·pmbably interest lots of others. However, 
we vasdy prefer articles with accompanying 
prograins that can be entered and -run. The 
moreunigue the idea, th~ more the appeal. We 
have a continuing need for short articles with 
short listin_g.s. Thesearecespecially appealing 
to O!J!· !f!any beginne~~"" ... ~ ~ 

FORMAT: PrOgf-.im Submissions mUst 
be ~on taPe or disk, ID:id it is best to T}lake 
several saves, at least ohe of them in ASCII 
(orTQat. We're sorry, but we do not hav~ time 
ro key- in programs and debug our i yping 

>;;errorS: All 'programs sfiould oe suppoiu;d'by 
·') some Cditorlal commcnhry explaining how 

··the program works. Weaiso.prefer lba.t .W"" 
rial topy be inc1uded· in ASCU fonna:t.on the 
tape or disk", using-aoyofthe word processors 

,~ <urrentl£~~v~ilable for· (he Color dmiputer . . 
· ·p;Also. ph~aseinclude a dOUble-spaced pri]tout 

of.youred.itorial material hnd:.Programl~fing. 
Do not send text in aU capital letters; usc 
upper- ap.d lowercas ,. 

COMI'ENSATJ dupayforsub• 
'nlissions~ b.ised on a ouffit>er of criterla 'Filose 
wishirrg re.Inuneratioh should so state when 
making submissions. ~ 

'~ Fortbebeneflroftho~waoting mare de­
~-~-- tailed infotrnation ori n1~g submisst?~·,., 
1;p1ea:se senp a self•ai::ldresSM.~ Starn~ ett~e.-

lope (SASE) tQ: Submission Guidelines:~YiiE 

RAJ:-IBOW. The.F;ilsoftBi.filtling, P,O. Bqx 385, 
Prospect, KY 40059. We·'l(ill send you eom-
prebenJ.ive~ guideli.nes, ' ,·~:,., 

. __ Please1donot submitmatetial currentlY. :.. 
f'' sul>mitted wanotherpublication~ 

coffee. I can drive to the corner store and 
huy the coffee in less than 19 minutes. 

PMODE4: Pages and Images 
While the PMOO E graphics screens are 

not on the cutting edge, especially consid-

ering the CoCo 3's capabilities, all Extended 
BASIC Color Computers suppon them. The 
PMOOE4 graphics mode suppons a screen 
resolution of 256 pixels (picture elements) 
horizontally by 192 pixels venically. Only 
two colors can be used to create images in 
PMODE4. (Artifacting colors allows a wider 
array of shades and hues for onscreen im­
ages. However, artifact co lors are possible 
only because of limitations inherent to color 
TV s and composite monitors, and they are 
generated using only two colors on the 
PMODE4 screen. This, by the way, is why 
older CoCo software that appears in color 
on the CoCo I and 2 appears in black and 
white when used on the CoCo 3 with an 
RGB monitor.) 

The PMODE graphics screens are allo­
cated in 1536-byte pages, and PMODE4 re­
quires four pages to display a full-screen 
image. A full image therefore occupies 
6144 bytes (6K) of memory. Extended BA­
SIC provides support for a total of eight 
PM ODE pages, but not all Color Computers 
can use all eight pages. For instance, be­
cause of memory limitations, a 16K CoCo 
supports only four pages - this machine 
can hold only one PMODE4 image. If your 
CoCo has at least 32K, however, you have 
access to all eight pages. You can store two 
complete PMODE4 pictures and have the 
computer display them at will: one in pages 
I through 4; another in pages 5 through 8. 

In a disk-based Color Computer, the 
first PM ODE graphics page starts at memory 
address $0EOO (the dollar sign indicates 
this is a hexadecimal value). In tape-based 
systems, the first page starts at $0600. The 
last memory location used in a single PMODE4 
image is $25FF for disk systems and $1DFF 
for cassette systems. This location holds the 
last byte in Page4. The contents of memory 
locations $BA and $BB reflect the starting 
address of PM ODE graphics. 

The fifth page of PMODE graphics starts at 
Address $2600 (disk) or $1 EOO (cassette). 
The last byte of PMODE graphics memory 
(the end of Page 8) is at Address $3DFF 
(disk) or $35FF (cassette). At least one 
graphics program for the Color Computer, 
CoCo Max, combines all eight pages to 
achieve a working area that is two screens 
in height. The screen dump we'lllook at 
shortly is written to print only the first 
image. However, it can easily be modified 

to print the second image or both images 
together. 

Tandy vs. lBM/Epson Printers 
Most low-end dot-matrix printers use a 

nine-pin head to form the printed output. 

Each pin is driven electromechanically and, 
when fired, makes an inked impression (in 
the shape of a dot) through the printer 
ribbon. The pins are arranged in the print 
head so that if all nine pins fired at once, the 
result would be a vertical line nine dots 
high, 

In general , nine-pin print heads use the 
top seven pins to form a seven-dot-high 
character. The bottom two pins are nor­
mally used for character descenders (the 
bottom pans of lowercase letters such as g, 
p, q andy). For graph ics printing, however. 
the number of pins used (and how they are 
addressed) depends on who made/marketed 
the printer. 

When in the graphics mode. earlier 
Tandy dot-matrix printers use a path that is 
seven dots high. The bottom two pins are 
not used for graphics printing. In contrast, 
IBM/Epson-compatible printers print a path 
that is eight dots high. Only the bottom pin 
is normally unused, though most of these 
printers also support a nine-pin graphics 
mode. 

You would think using a different num-

Listing f: TANOUMP 

00100 $3000 

THE RAINBOW 

ber of pins for graphics would not cause a 
big problem. After all, you should be able to 
just write the program in such a way that it 
uses one more or one less pin. Compiicating 
things somewhat, the way the pins are 
addressed is reversed between T andy and 
IBM/Epson printers. 

As shown in Figure 3, when the com­
puter sends a byte of graphics data to a 
Tandy printer, the least significant bit (LSB; 
the right-most bit) is sent to the top printer 
pin. The second pin from the top receives 
the next bit. This continues down to the 
seventh pin (bit). The most significant bir 
(MSB; left-mostbit) is not usedtofire apin. 
Rather. Tandy printers use this bit, which 
carries a decimal weight of 128, to indicate 
that the byte is graphics data. 

On the other hand, IBM/Epson printers 
send the MSB to Pin I (the top pin). The 
seventh bit (Bit 6) is sent to Pin 2, and so Otl. 

In addition, since these printers use all eight 
bits, the MSB is not used to indicate the byte 
is graphics data. 

What are the trade-offs? The IBM 
scheme uses more bits, so more data is 
printed in each pass and the entire screen 
dump doesn't take as long. But in order for 
the printer to correctly interpret the data, 
you must tell the IBM/Epson printer how 
many graphics bytes you plan to send for 
each line. You must also set the linefeed 
distance (the vertical "roll " of the printer) 
for eight dots. Tandy ' s approach allows 
you to set the printer to a graphics !node, 
which has a built-in linefeed setting. Then 
you can send as many bytes as you want­
as long as the MSB is set in each one. 

Wl1ich is the right way? It doesn't really 
malter as long as you know what you are 
dealing with and how to handle the situ­
ation. However, in the interest of standards, 
I feel it is fonunatc that all of Tandy's 
newer dot-matrix printers suppon the IBM/ 
Epson approach . In fact, the newer DMPs 
don't even have a Tandy mode. 

The Programs 
TI1e assembly-language programs shown 

in listings 1 and 2 are for printing screen 
dumps of PMODE4 screens. Listing I shows 
the version for older Tandy DMP-series 
printers and Listing 2 is for IBM/Epson 
printers (or Tandy printers set to the IBM 
mode). For those without an assembler, I 
have included listings 3 and 4 . These BASIC 
programs create the machine-language 
programs for Tandy and IBM/Epson print­
ers, respectively. If you go this route, run 

00110 PRI NT 
00120 START 
001 30 

ORG 
EQU 
LOA 
STA 
LOA 
STA 
LOA 
JSR 
LEAX 
LOU 
LOA 
STA 
LOA 
JSR 
LOA 
JSR 
LOA 
JSR 
LOA 
JSR 
LOA 
STA 
LOB 
CLR 
LOA 
BrTA 
BEQ 
INC 
LOA 
BITA 
BED 
LOA 

$A002 address of printer routine in ROM 

00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 LOOP3 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 LOOP2 
00330 LOOP! 
00340 
00350 
00360 
00370 
00380 NEXT2 
00390 
00400 
00410 

# -2 select the pr inter as the current device 
S6 F device-select location 
J!l baud value for 9600 baud 
$96 poke address for printer baud (150 decimal) 
#18 Tandy pr inter code to select graphics mode 
[ PR INT] send code 
VTABLE.PCR get address of table for AND va l ues 
.$BA point to the start of PH OD E graphics pages 
#27 number of graphics print rows (27 x 7 - 189) 
DOWN,PCR store numbe r of rows in Variable DO WN 
#27 Ta ndy control code t o 
[PRINT] 
#16 
[PRINT] 
#0 
[PRINT] 
#50 
[PRINT] 
#32 
ROW. PCR 
#B 
VALU E.PCR 
0.U 
B. X 
NEXT2 
VALUE.PCR 
32 .u 
B. X 
NEXT3 
VALUE. PCR 

move the printer head 

to t he right 

50 dot spaces 

set the number of bytes per 1 i ne to 32 
store bytes-per-line value i n Variable ROW 
load B with no. of co lumns (bits) per byte 
clear VALUE ( the graphics value to be printed ) 
get the first ver t i ca l bit i n the column 
AND first bit wi th B.X to see lf it is set 
if first bit is not lit . goto Labe l NEXT2 
if lit, set low bit (top printer pin) in VALUE 
get the second vertical bit in the column 
AND second bit to see if it i s set 
if 2nd bit not lit . goto label NE XT3 
if 1t is lit, load VA LUE i nto A regi s t er 
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I~ll,t.;:"~;~b0~·~:~~,~i,;;,!~~ 
On the Razor's Edge of the CQior Computer Frontier ..,--, 

lA our 10111 Tear I 
A DECADE OF SERVICE TO THE COIIPU'l'EJl USERI 

486SX•20 SYSTEMS· $I79S.OO! 
Now You can enter the world of 486 compuUut at a reuonable coati 

• 105MB HD Upgrade 
Add$160.00 

• Super VGA Upgrade 
Add $95.00 

the OWL SUPER ATOM· 48& 
HliJl Powered Computln& from a local, well eatabllahed compaD:y. 

• 33MHz /50MHz 1486 baaed Syatema with Socket for Wellek CoProceaaor 
• Syalem and Video BIOS In Cache 
• LarJe Tower Caae: (33MHz, FCC Ciaaa B)· (50MHz, FCC Ciaaa AI 
• 230 Wall Power Supply & 8 Option Slot. 
• Syalem Price lncludea; 40MB HD, 4MB RAM, Std. Reaolulion Color VGA 

Monitor, High Reaolulion VGA Carel, 2 Hich Denaity FD'o, MS DOS 5.0 

$1795 I $2095 I $2695 I $3595 
486SX-20 /SA 486DX-33 /SA 486DX-50 /SA 486DX-50 EISA 

3- YEAR W: TY lncludin& One: l'ull Y ~ur on Purlo uud LuL,,r 

On all SyStemS! MunufacUuCII 3·YCllr Wurrunly on hllllurd Dri''-"' 

• 2&'40MHz 886DX Baaed 
• Small Footprint Caae 
• FCC Clasa B Approved 
• 200 Watt Power Supply 
• 7 Expansion Slota 
• 4MBofRAM 
• 40MB Hard Drive 
• Std. Reaolution VGA 

Color Monitor 

• liWiiMHz 886SX Baaed 
• Small Footprint Cue 
• FCC Clasa B Approved 
• 200 Watt Power Supply 
• 7 Expansion Slota 
• 2MBofRAM 
• 40MB Hard Drive 
• Std. Reoolutlon VGA 

Color Monitor 
$1565/$1645 • 2HighDenoltyFD'o $1295/$1349 • 2HighDenolt:yFD'o 

25KHz 40KHz • 101 Keyboard 16MH& 25KHz • 101 Keyboard 
• MSDOS5.0 • MSDOS5.0 

386-SX Notebook Computers 386-DX Nolebook CoUij)uters 

20Mih, 60MB HD, 1.4MB FD, 2MB RAM(exp. to 
5MB), VGA 640X480 LCD w/32 shades of gray. Ports: 2 

Ser, 1 Par, 1 VGA, DOS t. Windows, 7.7LBSJ 

33MHz, 120MB HD, 1.44MB FD, 32KB CACHE, 4MB 
RAM!exp. to 16MB), Std. VGA LCD w/32 gray, ExL 

Keypad inc., DOS t. Windows, 7.7LBSI 

SJ..S.1S. W2.i 

OWL COMPUTER SERVICES 

Kids & Us - RadioShack" 

Pottswwn A•e., RT. 663 
Pennsb11rg (215)-679-3389 

5950 Keystone Drive 
Bath, PA (215)-837-1917 

St Onge Systems 

Woscos•ille 
CaUfor Appl. (215)-481·9775 

CoUij)Uiers & Games 

M11hknberg Shoppinfl Piau 
Reading (215)-11211-0540 

Floppy Drive Systems 
The Highest Quality for Years of Service 

Drive 0 Systems (Half Height, Double Sided, 
SOLDOUT! ~ 

WE NEED CONTROLLERS! ~ 

IF YOU HAVE 502 CONTROLLERS, CALL US! 

Drive 1 Systems {Half Height, Double Sided, 

Direct Drives) $115. 
New 3.5", 720K Drives for OS-9 with case 

& Power Supply $129. SALE! 
Drive 1 Systems have drive, case, power supply. (You may require op­

tional cable and/or DOS ch1p to use) 

Special for 0/1 Combos (0, 1 ,2,3) $199. 
(WITHOUT CONTROLLER) 

. 'iii EIGHT DRIVE \X> 

Sf~~~~~~o0;~~.~~;, 
~~cyapuciiy'of y<)~t 

" t!l~!~~~~~~! 
detailed instrlic· 

~f~;ft 

All drives are new and fully assembled. 
We s~ip only FULLY TESTED and 
CERTIFIED al these l1lW prices. We 
usc Fuji, YE Dalia, and other fine 
brands. No drives arc used or surplus 
unless otherwise slated 10 you when 
you order. We appear lo he the one of 
!he few adverliscrs in Rainbow who 
can lruly make !his claim. We have 7 
years experience in 1 he CoCo disk 
drive market! We arc ahlc to provide 
support when you have a prohlcm. 

I Drives 1 Year Warranty I 

Our prices include a discounl for cash but 
do not include shipping. 
OW'l·WARE hu •li~&l wananty poli<;y. During the warrwlty 
period, •II deleeti¥11 ll.ms will be repaired or replae.d It our 

11 no c;oll to the buyer eJICGept for shipping ~ottt.. ~ 
lor return. Return of non-def~,.,.. or un· 
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the appropriate BASIC loader - it automati­
cally saves the ML routine to disk. The 
programs shown in all four listings are 
designed for printing at 9600 baud. If your 
printer is set to a different rate, read the 
Modifications section below before run­
ning either version. 

your· printer is capable of operating (and is 
set to receive) data at a different rate, you 
must make a simple modification. Change 
the value in Line 140 of either assembly­
language listing from Ill to the appropriate 
poke value forthe rate your printer uses. (A 
chart of poke values for various baud set­
tings appears on Page 23 of the April 1992 
issue.) lf you are using one of the BASIC 
loaders, change the sixth data value in Line 
I 00 from 01 to the appropriate value before 
running the loader program. If you are 
using a tape-based system, you must also 
change SAVEM in Line 40 to CSAVEM. 

As written, both screen-dump programs 
are designed to load into memory starting at 
Address $3000. Before loading either ver­
sion, however, you must have an image on 
the graphics screen to print. If you have a 
BASIC program that draws a PMODE4 screen, 
run it and press BREAK after the screen is 
drawn. If you have a standard PMOOE4 screen 
already saved to tape or disk, simply LOADM 
(or CLOADM) the image. After the picture is 
inmemory,enterCLEAR 200, &H3000-l or 
CLEAR 200. &H2 FF F to reserve space forthe 
ML program. Now LOAOM (CLOAOM) the ML 
routine and enter EXEC. You'll soon see the 
PMOOE4 image on paper. However, as with 
Bill Nee's original work, the Tandy version 
does not print the bottom three dot rows of 
the image. 

Both versions of the PMOOE4 screen-dump 
routine are written in position independent 
code (PIC). What this means is that the 
programs can be loaded into any area of 
user-available memory.lfyou have a CoCo 
with at least 32K, and this includes the 
CoCo 3, you can load either routine with an 
offset to place it at Address $7000. To do 
this, first change the CLEAR statement given 
above to CLEAR 200. &H7000 -1. Then enter 
(C)LOADM "TANOUMP" .& H4000 or (C)LOADM 
"I BMOUMP". &H4000. 

Modifications 
Both TANOUMP and IBMOUMP are designed 

to send data to the printer at 9600 baud. If 

To make this change permanent, change 
the ORG address in either assembly-language 
listing from $3000 to $7000. For the BASIC 

~~42~ ADDA 
~0430 STA 
00440 NEXT3 LOA 
00450 BJTA 
00460 BEO 
~0470 LOA 
00480 ADDA 
00490 STA 
00500 NEX T4 LOA 
00510 BJTA 
00520 BEO 
~~530 LOA 
00540 ADDA 
00550 STA 
00560 NEXT5 LOA 
00570 BITA 
00580 BEO 
~0590 LOA 
006~0 ADDA 
00610 STA 
00620 NEXT6 LOA 
~0630 BITA 
00640 BEQ 
00650 LOA 
~066~ ADDA 
~0670 STA 
00680 NEXT7 LOA 
00690 BITA 
00700 BEO 
00710 LOA 
0072~ AODA 
00730 STA 
00740 PRNT LOA 
00750 COMA 
00760 ORA 
00770 JSR 
00780 DECB 
00790 LBNE 
00800 LEAU 
00810 DEC 
00820 LBNE 
00830 LOA 
00840 JSR 
00850 LEAU 
00860 DEC 
00870 LBNE 
00880 Fl N LOA 
00890 JSR 
00900 CLR 
00910 RTS 
00920 ROW RMB 
00930 DOWN RMB 
00940 VALUE RMB 
00950 VTABLE FOB 
00960 FOB 
00970 FOB 
00980 FOB 
00990 FCB 
01000 END 

Listing 2: IBMDUMP 

~01~0 ORG 
00110 PRINT EQU 
00120 START LOA 
00130 STA 
00!40 LOA 
00150 STA 
00!60 LEAX 
00170 LOU 
00180 LOA 
00190 STA 
00200 LOA 
00210 JSR 
00220 LOA 
00230 JSR 
00240 LOA 
002 50 JSR 
00260 LOA 

#2 
VALUE.PCR 
64 .u 
B.X 
NEXT4 
VALUE. PCR 
#4 
VALUE.PCR 
96 .u 
B.X 
NEXTS 
VALUE. PCR 
#8 
VALUE,PCR 
128.U 
B.X 
NEXT6 
VALUE. PCR 
#16 
V.ALUE. PCR 
!60,U 
B.X 
NEXT7 
VALUE.PCR 
#32 
VALUE, PCR 
192 .u 
B .X 
PRNT 
VALUE,PCR 
#64 
VALUE,PCR 
VALUE. PCR 

#128 
[PRINT) 

LOOP! 
l,U 
ROW. PCR 
LOOP2 
#13 
[PRINT) 
192. u 
DOWN. PC R 
LOOP3 
ff30 
[PRINT) 
S6F 

I 
I 
I 
$0001 
$0204 
$0810 
$2040 
$80 
START 

$3000 
SA002 
#·2 
$6F 
#I 
$96 
VTABLE,PCR 
SBA 
#24 
DOWN. PCR 
1/27 
[PRINT) 
#65 
[PRINT) 
liB 
[PRINT) 
1127 

set second bit (second pin from top> 1n VALUE 
store new print value in Variable VALUE 
get the third vertical bit in the column 
see if third bit is lit 
act accordingly 

get the fourth vertical bit in the column 
see 1f lt is lH 
act accordingly 

get the fifth vertical bit in the column 
see if it is lit 
act accordingly 

get the sixth vertical bit in the column 
see i f it is 1 it 
act acco rdingly 

get the seventh vert. bit (bottom print bit> 
see 1f it is lit 
act accordingly 

l oad current print value into the A reg ister 
reverse all bits to invert image 
set the eighth bit 1f it isn't already set 
send the graphics print value to the printer 
decrement B reg. to move to next vert. column 
if not done with 8 columns, go back. to LOOPl 
if done w1th 8 columns, point to next byte 
reduce number of remaining bytes per row by 
if not done with row ( 32 bytes), go to LOOP2 
row done; prepare to send a carriage return 
senp <CR> to advance printer to next line 
skip down seven dot rows on the PMOOE screen 
reduce number of print rows by 1 
if not at bottom of image, return to LOOP3 
image done; 1 oad Tandy code for the text mode 
send code to return printer to the text mode 
reset device -sel ect to select the screen 
return to BASIC or from whence you came 
holds the number of bytes per row (32) 
holds the number of 7·dot rows to print (27) 
holds the vert. - graphics value to be printed 
value tabl e for checking if bits are set 

address of printer routine in ROM 
select the pr1nter as the current device 
device ·s elect location 
baud value for 9600 baud 
poke address for printer baud (150 decimal) 
get address of table for AND values 
point to the start of PMODE graphics pages 
number of graphics print rows (24 x 8 - 192) 
store number of rows in Variable DOWN 
IBM/Epson control code to 

set the forward 1 i nefeed 

to 8/72 in ch (eight ve rt ical dots) 

IBM code necessary to enable 
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program in Listing 3, in Line 10 change 
&H3000 to &H7000 and &H30Fl to &H70Fl. 
For Listing 4, in Line 10 change &H3000 to 
&H7000 and &H314F to &H714F. 

number of printed rows in the assembly­
language listings. 

Bill Nee provides some background 
information on program structure in hi s 
original article. To get information on other 
CoCo device numbers, and to gain some 
insight on the use of BIT command to AND 
values, refer to the September 1988 install­
ment ofHMachine Language Made BASIC." 

When graphics images are drawn on the 
PMODE4 screen, a bit that is set actually 
appears white (the backw·ound is black). 
Since most of the drawing packages l use 
draw black on white, I have written the 
machine-language programs so that they 
invert the image. To reinvert the image, 
delete COMA from Line 750 in TANDUMP or 
Line 990 in IBMOUMP.ln TAN DUMPS, change 
the only occurrence of 43 in Line 130 to 12, 
and in IBMDUMPB, change the only occur­
rence of 43 in Line !50 to 12. This stuffs an 
assembly-language NOP instruction in place 
of the COMA, effectively deleting the inver­
sion. 

Summary 
A simple screen-dump routine is not a 

complex programming task, and because 
the process is so straightforward, I find it is 
an excellent starting point for novice as­
sembly-language programmers. Use the 
control-code table for your printer and 
experiment. Consider other ways you can 
use machine language to control the graph­
ics screen. The possibilities are endless. To increase speed, users with Tandy 

printers that feature an IBM mode can set 
the printer for this mode and use the IBM 
version. You may want to alter IBM DUMP to 
automatically switch the printer to the IBM 
mode. Just send the appropriate control 
codes in the same way the program sends 
the others. 

Cray Augsburg is RAINBOW's managing 
editor and has an associate's degree in 
electrical engineering. He and his wife Ruth 
have two children and live in Louisville, 
Kentucky. Cray enjoys spy novels, music 
and woodworking . His Delphi username is 
CRAY. 

To alter the programs to print a two­
screen CoCo Max picture, change the 

0B270 
00280 
00290 
003B0 LOOP3 
00310 
0~320 
00330 
00340 
00350 
0~360 
00370 
003B0 
0B390 
0B400 
0~410 
00420 
0B430 
00440 
00450 
0~460 
00470 
0~480 LOOP2 
00490 LOOP! 
00500 
00510 
00520 
00530 
00540 
00550 
00560 NEXT2 
00570 
005B0 
00590 
00600 
00610 
00620 NEXT3 
00630 
00640 
00650 
00660 
00670 
00680 NEXT4 
00690 
00700 
00710 
00720 
00730 
00740 NEXT5 
00750 
00760 
00770 
00780 
00790 
00800 NEXT6 
00810 
00820 
00830 
00840 
0~850 
00860 NEXT7 
00870 
00880 
00890 
00900 
00910 
00920 NEXTB 
00930 
00940 
00950 
0~96~ 
00970 
0~980 PRNT 
00990 
01000 
01010 
01020 
01030 
01040 
01050 
01060 
01070 
01080 

JSR 
LOA 
JSR 
LOA 
JSR 
LOA 
JSR 
LOA 
JSR 
LOA 
JSR 
LOA 
STA 
LOA 
JSR 
LOA 
JSR 
LOA 
JSR 
LOA 
JSR 
LOB 
CLR 
LOA 
BITA 
BEO 
LOA 
ADDA 
STA 
LOA 
BITA 
BED 
LOA 
ADDA 
STA 
LOA 
BITA 
BEQ 
LOA 
ADOA 
STA 
LOA 
BIT A 
BEQ 
LOA 
AOOA 
STA 
LOA 
BITA 
BEQ 
LOA 
ADOA 
STA 
LOA 
BITA 
BEQ 
LOA 
ADOA 
STA 
LOA 
BITA 
BEQ 
LOA 
AODA 
STA 
LOA 
BITA 
BEQ 
LOA 
AODA 
STA 
LOA 
COMA 
JSR 
OECB 
LBNE 
LEAU 
DEC 
LBNE 
LOA 
JSR 
LEAU 

[PRINT) 
#50 
[PRINT) 
#27 
[PRINT) 
#100 
[PRINT) 
#120 
[PRINT) 
#0 
[PRINT) 
#32 
ROW, PCR 
1127 
[PRINT) 
#75 
[P RINT) 
1/0 
[PRINT) 
Ill 
[PRINT) 
#8 
VALUE.PCR 
0,U 
B.X 
NEXT2 
VALUE. PCR 
11128 
VALUE,PCR 
32. u 
B.X 
NEXT3 
VALUE.PCR 
1164 
VALUE,PCR 
64 .u 
B. X 
NEXT4 
VALUE,PCR 
#32 
VALUE,PCR 
96,U 
8 .X 
NEXTS 
VALUE.PCR 
#16 
VALUE.PCR 
128,U 
B .X 
NEXT6 
VALUE. PCR 
liB 
VALUE.PCR 
160.U 
8 .x 
NEXT7 
VALUE,PCR 
#4 
VALUE,PCR 
192 .u 
B .X 
NEXTB 
VALUE.~CR 
#2 
VALUE,PCR 
224 . u 
B.X 
PRNT 
VALUE,PCR 
HI 
VALUE.PCR 
VALUE.PCR 

[PRINT) 

LOOP! 
l.U 
ROW. PCR 
LOOP2 
1113 
[P RIN T) 
224 .u 

the new linefeed setting 

IBM /E pson contro l code to 

move the printer head 

to the right 

one inch 

set the number of bytes per 1 ine to 32 
store bytes-per-line value in Variable ROW 
IBM /Epson control code to 

set the graphics print 

mode to accept 

256 hori zonUl dot columns 

load B with no. of columns (b its) pe r byte 
clear VALUE <the graphics value to be printed ) 
get the first vertical bit in the column 
AND the first bit with B,X to see if it is set 
if f irst bit is not lit, goto Label NEXT2 
if lit, 1 oad VALUE into A register 
set high bit (top printer pin) in VALUE 
store new print value in Variable VALUE 
get the second vertical bit in the column 
see if it is lit 
act accordingly 

get the third vertical bit in the column 
see if it is lit 
act accordingly 

get the fourth vertical bit in the column 
see if it is lit 
act accordingly 

get the fifth vertical bit i n the column 
see if it is lit 
act accordingly 

get the sixth vertical bit in the column 
see if it is lit 
act accordingly 

get the seventh vertical bit in the column 
see if it is 1 it 
act acco rd ingly 

get the eighth bit (bottom pin) in the column 
see if it is 1 it 
act accordingly 

load current print value into A register 
reverse all bits to invert image 
send the graphics print value to the printer 
decrement B to move to next vertical column 
if not done with 8 columns, go back to LOOPl 
if done wit h 8 columns, point to next byte 
reduce number of remaining byte s per row by 
if not done with row (32 bytes), go to LOOP2 
row done; pr epa re to se nd a car riage ret urn 
send <CR> to advance printer to next 1 i ne 
skip down eight dot rows on the PMODE screen 
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01090 DEC OOWN,PCR 
LOOP3 
1127 

reduce number of pri nt rows by l 
01100 LB NE 
01110 FIN LOA 

if not at bottom of image, return to LOOP3 
image done; send IBM/Epson 

01120 JSR 
01130 LOA 

[PRJ NT] 
/165 
[PRINT] 
1111 
[PRINT] 
en 
[PRINT] 
1/50 
[PRINT] 
16F 

control code to reset linefeed 
01140 JSR 
01150 LOA to 12/72 Cor 1/6) inch -- the default 
01160 JSR 
01170 LOA send IBM/Epson control code to 
01180 JSR 
01190 LOA enable the new linefeed setting 
01200 JSR 
01210 CLR 
01220 RTS 

reset device select to the screen 
return to BASIC 

01230 ROW RMB 1 holds the number of bytes per row 
01240 DOWN RMB 
01150 VALUE RMB 
01160 VT ABLE FOB 

1 
1 
10001 
10204 
$0810 
11040 
$80 
START 

holds the number of 8-dot rows to print (24) 
holds the vert. graphics value to be printed 
value table for checking if bits are set 

01170 FDB 
011B0 FOB 
01190 FOB 
01300 FCB 
01310 END 

Listing 3: TANDUMPB 

'ML PMODE SCREEN DUMP FOR 
'TANDY PRINTERS 
' BY CRAY AUGSBURG , BASED ON 
'WORK BY WIL LI AM P. NEE 
'COPYRIGHT (C) 1992 
'BY FALSOFT, INC. 

7 ' RAINBOW MAGAZ I NE 
10 FORI~&H3000 TO &H30Fl: REAOAI: 
POKE!, VAL( "&H"+A$): NEXT! 
20 CLS : PRINT:PRINT"INSERT DISK A 
NO PRESS <ENTER>" 
30 AI~INKEY$:IF AI<>CHRI(13) THE 
N 30 
40 SAVEM"TANDUMP.BIN" ,&H3000,& H3 
0 Fl. &H3000 
50 CLS:END 
100 DATA 86,FE,97.6F,86.0!.97,96 
,86 ,12 . AD,9F .A0,02.30, 80,00, 07, D 
E, BA, 86, IB, A7, 80,00, CD, 86.1 B. AD . 
9 F, A0, 02.86 ,10, AD . 9 F. A0. 02.86. 00 
,AD. 9F, A0.02 ,86,32 ,AD .9F ,A0 . 02 
1 ! 0 DATA 86,20,A7 .8D,00.AE,C6.08 
,6F ,8D.00,AA .A6.40,A5 ,85, 27. 04,6 
C . 80,00,A0 . A6 , C8, 20.A5 ,85, 27 ,0A, 
A6 .80 , 00, 95 .8B .02 . A7 .80 ,00,8F .A6 
, C8, 40 . A5 , 85. 27 ,0A,A6 . 80,00. 84 

120 DATA 88,04,A7,8D,00,7E.A6.C8 
,60,A5 .85, 27 ,0A,A6 .BD.00. 73,8B ,0 
8,A7 ,8D,00, 6D,A6 ,C9.00 .80.A5 ,85. 
27, 0A, A6, 80,00, 61, BB ,10 ,A7. 80.00 
, 5B,A6 ,C9, 00,A0,A5 , 85, 27, 0A,A6 
130 DATA 8D,00 , 4F,BB , 20,A7,80,00 
,49 ,A6 ,C9, 00 ,C0 ,A5 ,85, 27 .0A.A6 .8 
0,00 ,30,88 ,40,A 7 ,80,00. 37 .A6 .80. 
00,33,43 ,8A,80.AD , 9F ,A0.02. 5A.10 
, 26, FF. 79,33 ,41. 6A,BD,00 .IF .10 
140 DATA 26,FF,60,86,0D.AD.9F,A0 
,02, 33 ,C9 ,00,C0, 6A,BD,00,0E .10. 2 
6, FF ,3D,86 ,1E,AD,9F ,A0 ,02 ,0F, 6F, 
39,00 ,00. 00,00,0 1. 02,04,08 ' 10,20 
• 40.80 

Listing 4: I BMDUMP8 

1 'M L PM ODE SCREEN DUMP FOR 
2 'IBM/EPSON PRINTERS 
3 'BY CRAY AUGSBURG. BASED ON 
4 'WORK BY WILLIAM P. NEE 
5 'COPYRIGHT (C) 1992 

6 'BY FALSOFT, INC. 
7 'RAIN BOW MAGAZINE 
10 FORI~&H3000 TO &H314F:READA$: 
POKE ! . VAL(" &H"+AI): NEXT! 
20 CLS:PRI NT: PRIN T" I NS ERT DISK A 
NO PRESS <ENTER>" 
30 A$~INKEYI:IF AI<>CHR$(13) THE 
N 30 
40 SAVEM"IBMDUMP.8IN",&H3000,&H3 
14F ,& H3000 
50 CLS:END 
100 DATA. 86,FE,97,6F,86,01,97 , 96 
,30.80, 01,3B, DE, BA,86.18 . A7 .80,0 
1 . 31, 86 ,1B.AD,9F ,A0 ,02, 86 .41.AD, 
9F ,A0,02 . 86 ,0B . AD .9F ,A0.02. 86, lB 
,AD. 9F ,A0,02 ,86 ,32 ,AD. 9F . A0.02 
110 DATA 86.1B,AD,9F,A0,02,86,64 
.AD . 9F , A0,02 ,86. 78 , AD. 9F ,A0 ,02, 8 
6 . 00,AD. 9F , A0,02 , 86 . 20 . A7 ,8D,00, 
F4,86 .18 ,AD . 9F , A0,02 ,86 , 48 ,AD,9F 
,A0, 02,86,00 . AD. 9F .A0 . 02 . 86,0 1 
120 DATA AD.9F,A0,02.C6,08,6F,8D 
, 00 .D8.A6 .40. A5 ,85, 27 , 0A , A6 ,8D,0 
0,CE,BB ,80 , A7 .BD.00 . CB.A6. CB, 20. 
A5 ,85, 27 , 0A ,A6, 80,00, BD. BB, 40 ,A7 
, BD .00, B7 .A6. C8 , 40.A5 ,85. 27 ,0A 
130 DATA A6.BD.00.AC,88 , 20.A7,8D 
, 00,A6,A6.C8, 60,A5. 85,27 ,0A .A6 . 8 
D,00. 98 ,8B,l0.A7 .8D,00, 95 .A6 .C9. 
00,80 , A5 ,85, 27 . 0A . A6,8D, 00,89 ,8B 
, 08,A7 ,80,00,83 ,A6, C9 ,00,A0 ,A5 
140 DATA 85,27 .0A.A6,8D . 00,77. BB 
, 04 ,A7 ,80,00, 7l,A6, C9,00,C0 .A5 ,8 
5, 27 ,0A ,A6,8D,00, 65 ,BB,02 .A7 , 80, 
00. 5F ,A6,C9. 00. E0.A5 ,85. 27 ,0A . A6 
, 80,00, 53 .8B,0! ,A7, 80,00.40 ,A6 
150 DATA 80,00,49,43.AD,9F,A0.02 
, 5A,l0,26. FF. 63,33. 41 , 6A.8D. 00.3 
7,10,26, FF,57 ,86 . 0D.AD . 9F . A0,02 . 
33,C9 ,00, E0, 6A,8D,00 , 26 .1 0, 26 , FF 
. 0F ,86 ,lB ,AD, 9F ,A0 ,02 , 86,4 1 ,AD 
160 DATA 9F,A0,02,86.0C,AD,9F,A0 
. 02 ,86, IB ,AD, 9F ,A0, 02,86,32 , AD, 9 
F ,A0,02 . 0F, 6F .39 . 00.00.00.00,01 , 
02.04 . 08 ,1 0. 20.40. 80 
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~lt@IF NX -1 020 ~lt@IF NX-1 001 
This CoCo compatible NX-1020 system sets new standards in color This CoCo compatible NX-1001 system is fully featured with 4 NLO 
pnnter pertormance ... 225 cps, 4 NLO fonts including Script, plus a plus a dratt font . 10 character sizes from subscript to quadruple size, 

The Ultimate Serial to 
Parallel Interlace! 

high speed dratt font; but the enhancements don 't stop there. Add a 4k buffer, 180 cps. friction and tractor feed. and much much more. 
16k buffer, a special quiet mode, top feed, bottom and rear tractor, and Backed by a 2 Year warranty. Epson and IBM emulation modes for 
the Jist goes on. Seven on·demand colors, 8 color graphic modes. maximum sottware compatibility. A pertormer so versatile you may 
·Epson and IBM emulation for maximum software compatibility. never exhaust it's creative possibilities' 
Virtually everything desired in a printer is here - speed, color and Our Plug'n'Go for the Coco system includes: 
versatility at an affordable price with a 2 year warranty. s 
Our Plug'n'Go for the Coco system includes: • NX·1001 Multi Font Printer 18888 
• NX-1020 Multi Font Color Printer • Blue Streak Ultima 

The Blue Streak Ultima 
7 Switchable Baud Rates · 300 thru 19200! 

An intertace cable that converts the serial output of a CoCo t , 2 or 3 
to a standard parallel format. compatible with modern parallel printers. 
Connecting the Ultima is as easy as plugging in the cable! The four pin 
din plugs into the serial 1/0 port of your CoCo and the other end. a 36 
pin connector, connects to the parallel port 
ol the printer. 

• .ue rea u•. ma ~~;;;;.;;;;;:-;;;~;;;-;;~:;;;;;-;;~;;;;;;-;;~ B' St k "'ti $
23 995 

• Software Support Disk • s1o sn1pp1ng • Insurance 

• Software Support Disk 
The Ultima is powered with the +5V supplied 
by most printers on pin 18. If your printer 
does not have +SV on pin 18 you'll need to 
add the power option when ordering. 

sags5 
tS2Shipping 

POWERED VERSION 
ADD $6.00 • Color Graphics Utilities . 110 Shipping • Insurance 

Order Your System Today ... Call (513) 885--5999 
DAYTON ASSOCIATES 0·H~,,·, INC. 
9644 Q uailwood Trail • Spring Valley, O hio 45370 
Epsnn i$1 regrsttred uade mark cl Seikll Epson Ccrp. IBM is a reg.slered ll"adt m•rk ollnternal!~ l B~SII'IeSi5 Macl'llnes Ccrp 

Visa & Mastercard Accepted. 

E I·H·I Ohio residents add 6.5% sa les lax COD add 14.00 
• ShiwifiOcl\argestcCanadJ. PR_. HI . .-K.APO FPOareacuble Tripltc/laro.:to.JMothercounuies 

Pnce,ndSpecil'rcatronsartsub~tcttccll:lnoewithcutnollct 

All Dayton Associate's products have 
a 30 day moneyback guarantee . 
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HP Des kjet continued from Page 1 

Some time ago, I saw the Hewlett-Pack 
ard DeskJet printers in a computer shop. 
These inkjet printers feature both a serial 
(RS-232) and a parallel interface. More 
important, they produce fantastic laser­
quality print and graphics - without using 

Shielded Cable 

ware.) I have used a Macintosh, and its 
software is just great. Buta$10,000 Macin­
tosh system is just about as versatile as the 
Color Computer 
and does not have 
as much total fam- CoCo Plug 
ily appeal for us. 
Since money can-

serial-to-parallel converter, you shouldn't 
have any problems connecting the CoCo to 
the DeskJet' s parallel port.) Since I couldn't 

Shield 

4 

TH E RAINBOW 

page, throwing off page placement. 
While the HP DeskJet comes with a 

comprehensive software guide, do not ex­
pect to find any information about CoCo 
software. However, once the Epson emula­
tion cartridge is plugged in, the CoCo thinks 
it 's driving an Epson FX-80 - it was easy 
to reconfigure my CoCo software to drive 
my new "Epson." Atthe sametime, itis re­
assuring that if you want to use the DeskJet 
with a PC compatible, you can simply 
remove the cartridge. 

The End Result 
In short, we have been very pleased with 

our HP DeskJet 500 printer and the CoCo. 
Printed output is near laser-printer quality . 
The printer is fairly quiet, and it now takes 
only about 45 seconds to print a Max-10 
page instead of the seven minutes it takes 
with the DMP-105. Using WordPower 33 
(or any major word processor), support for 
all the normal, bold, italic, underlined, con­
densed, expanded, subscript and superscript 
fonts and styles is available. And though a 
proportional font is also available, the soft­
ware l use does not have the ability to use it. 

08·25 Connector 
(Cat. No. 26·269) 

find a pre-made cable to connect 
between the 4-pin serial port on 
the CoCo to the DeskJ et ' s 25-
pin RS-232C connector, I pur­
chased a shielded DB-25 male 

I have found that when combining styles 
(e.g. , italic and bold, italic and underline, 
bold and underline), only one of the fea­
tures stops when you tell it to. But for me, 
it is a small penalty to not use those com­
bined features. 

a laser. When I asked, I was told' 'these are 
for 'compatible ' computers, not your or­
phan." A call to Hewlett-Packard produced 
no more information. I wrote to Colorware 
to see if drivers for CoCo Max fTl or Max-
10 were available for the DeskJet, but I 
received a nice reply that they were not 
developing any more drivers for their CoCo 
software. 

1n my quest, I discovered in an appendix 
from the DeskJet manuals a buried refer­
ence to a Hewlett-Packard 22707F Epson 
FX -80 Printer Emulation Cartridge for the 
DeskJet. I knew this was the solution. 
However, the salesman had never heard of 
it and did not know how to order one. 

I went back home and considered mort­
gaging the house to buy a new "compat­
ible" system (for several thousand dollars, 
and the pain of having to learn new soft-

CoCo 4-pln DIN 

Figure 1: Ser ial Printer Cable 

not be considered ' 'of no consequence, 1 ' the 
option of spending that kind of money just 
to be able to do what I could already do 
seemed ridiculous. 

Just before Christmas, a computer-store 
chain lowered its price on the HP DeskJet 
500 from about $700 to under $500. When 
I checked it out, I got lucky - I found a 
salesman who had heard oftheEpson-emu­
lation cartridge. And though it wasn ' t in 
stock, he knew how to order it. I decided to 
take a gamble, and after a deep breath, 
bought the printer at the sale price and 
ordered the cartridge. [Editor's Note: What 
a Christmas present !] 

Putting It Together 
The first challenge I encountered in 

counecting the DeskJet to the CoCo was to 
construct an interface cable. (If you have a 

DeskJet 500 DB-25 

Pin 1: CD (Carrier Detect) Pin 4: RTS (Ready to Send) 
This signal is sent from the printer to lhe CoCo. telling the CoCo that 
the printer is oo. It is the purple wire on the 26-269 cable. 

Pin 2: RD (Receive Data) Pin 20: DTR (Data Terminal Ready) 
This signal from the printer tells the CoCo that data transmission can 
be accepted. II is !he yellow w~ on !he 26-269 cable. 

Pin 3: GND (Zero Voltage Ref) Pin 7: GND (Signal ground) 
This serves as the reference point for data transmission. It is the 
green wire on !he 26-269 cable. 

Pin 4: TD (Transmit Data) Pin 3: RD (Receive Data) 
This is the line over which data is sent from the CoCo to 
rhc printer. his the red wire on the 26-269 cable. 

Note: The metal hood around the 4-pin DIN connector 
should be connected to the cable shield. 

Figure 2: 4-pin DINIDB-25 Serial Cable Connections 

to DB-9 female cable (Cat. No. 
26-269) and a CoCo serial cable 
(4-pin DIN on each end; Cat. 
No. 26-3020) from Radio Shack. 
I first cut one of the connectors 
off the CoCo serial cable and the 
9-pin connector from the 
shielded cable. Then I connected 

the freed 4-pin DIN 
plug with the 
shielded cable with 
the DB-25 on it as 
shown in Figure I. 
The connections 
are summarized in 
Figure 2. 

Bank A 

Finally, the DeskJet 500 prints on plain 
paper and business-size envelopes. It can 
also print in either the portrait (normal­
upright) or landscape (turned sideways) 
modes. 

The DeskJet has given our CoCo a new 
lease on life, as we can now print text and 
graphics of a quality and speed matching 

Bank B 

I was tempted to 
buy just a male DB-
25 and replace one 
of the plugs on the 
CoCo serial cable. 
But I decided it was 
best to use shielded 
cable, and the 
CoCo cable is not 
shielded. The dif­
ference in price was 
only a few dollars. 
Still, you could buy 
the shielded serial 
cable and a sepa­
rate 4-pin DIN plug 
(Cat. No. 274-007). 

1 2345678 2 345678 

1-4 (DCM'N)CEFAlLT 
OiARACI'ERSET 

s.o (DOWN) as x 11" 
PAPS'! SIZE 

7 (UP) SELECTS 
CA::CR+LF 

8 (UP) DISABLES 
PEFFORAlD.ISKP 

4-5 (DOWN)9EIIO BAUD 

6-8 (DOWN) ~232 

Up and Running 
The second 

challenge was set-
ting the DIP switches on the DeskJet 500. 
Using a combination of RTM (read-the­
manual) and trial-and-error techniques, I 
determined that the DIP switch settings 
should be as shown in Figure 3. 

Although the DeskJet 500 offers 15 dif­
ferent built-in character sets, thePC-8 set is 
most compatible with Color Computer 
ASCII. I set switches A I through A4 (Bank 
A) to select this font. Those with special ap­
plications can convert as required to one of 
the others. Since the CoCo does not auto­
matically send a linefeed with each carriage 
re turn, Switch A7 must be " up" so the 
printer adds the linefeed itself. I also learned 
that Switch A8 must be " up" to disable the 
perforation skip; otherwise the printer ad­
vances an extra half inch at the top of each 

the "big boys. " The CoCo and the DeskJet 
are a great match for each other - in price, 
in capability and even in the color of the 
case. Who could ask for anything more? 

Bill Palmer is a reactor safety engineer 
for Ontario Hydro at the Bruce Nuclear 
Power Development. He uses a CoCo 3 at 
home and has been a user of Radio Shack 
compwers since he bought a Model 1 in 
1979. His setup now includes the Modell , 
each of the three CoCos and a Model100. 
Bill and his wife , Jean, have two sons and 
live on a small farm on which they are 
developing a wildlife sanctuary and a gath­
eringfacility for youth and church groups. 
You can contact Bill at TRI -LEA -EM, RR # 
5, Paisley, ON NOG 2NO, Canada. ~ 



THE RAINBOW 

Feature Program 

Sw11 (ir1uni 
for logic Bulls 

S wap Around is a CoCo 3 game ttrat 
tests your logical thinking skills and 
your ability to plan ahead. When you 

run the program, two 3-by-3 grids appear 
onscreen. The upper grid contains a red 
playing piece in each square, and the lower­
right square is also the upper-left square of 
the bottom grid. The eight pieces on the 
bottom grid are blue. The common square 
does not contain a piece. 

The object of Swap Around is to move 
all the red pieces to the bottom grid and all 
the blue ones to the top. Your score in­
creases by one with each move; the lower 
the score, the better you did. To quit or start 
a new game, press Q at any time. After you 
run the program, press Y at the first prompt 
for complete instructions on moving the 
playing pieces. 

The Listing: SWAP 

'SWAP AROUND 
'BY GEORGE & E.LLEN AFTAMONOW 
'COPYRIGHT (C) 1992 
'BY FALSOFT, INC. 

5 'RA INBOW MAGAZINE 
10 POKE383, 158 
20 DIMA(l7):DATA108.32,148,32.18 
8,32' 108,64.148.64.188. 64,108,96 
.148. 96,188.96. 228 .96.268.96,188 
,128. 228.128,268,128,188.160.228 
,160,268,160 
30 PALETTE0,0:PALETTE5,63:HSCREE 
N2: HCLS0: HCOLORS ,0 
40 HPRINT(l0,10),"<C>MP OR <R>GB 
?" 
50 1$-INKEY$ : IFI$-""THEN50 
60 IF l$-"C " THEN70ELSEI F I $-"R"THE 
N80ELSES0 
70 MR-1: PALETTECMP: PALETTE0. 0: PA 
LETTE1,17: PALETTE2, 8: PALETTE3. 60 
: PALETTE4. 53: PALETTES, 63: GOT090 
80 MR-2: PALETTERGB: PALETTE0, 0: PA 
LETTE1.16: PALETTE2. 39: PALETTE3. 2 
7: PALETTE4. S0: PALETTES. 63: '0-BLA 
C K: 1-GREEN: 2-REO: 3-8LUE: 4-YELLOW 
: 5-WHITE 
90 HCLS0 
100 HDRAW"8Mll0, 40C2SBL8H2U2R2 FR 
5 EU2H L5H3U5 E2R8F2D2 L2HL5GD2 FR6F2 
D6G2BR19 L2H2G2 L2H3U 14R3D13 FREU7 
R207FREU13R3D14G3BR21 L3U7L6D7L3 
U 13 E4 R4 BG3G2 02 R6U2H2 L2 B E3 F4 D 13BR 
9 L3U17R8F2BG3DGL2HU2ER2 FDBE3D6G 
2L5D7" 
ll0 HPAINTC108,38),2.2:HPAINT(13 
6,38), 2,2 :HPAINT( 168,38), 2,2 :HPA 
INT(204,38) ,2,2 
120 HORAW" BM7 5 ,110C3L3U7L6D7L3U 1 
3E4R4BG3G2D2 R6U2 H2 L2 B E3 F4013B R19 

L3H6D6L3U 17RBF2BG3DGL2HU2 ER2FDB 
E3D6G2 L F5D2BR17 L8H2U13E2R8 F2D13 
BH3U8HL4GD9FR4EUBF3G2BR18 L8H2U1 
5R3D13FR4 EU13R3D 15G28R22 L3H3U2H 
3U2H2 Dl2L3Ul7 R3F3D2 F3D2 F2Ul2R3D 1 
7" 
130 HDRAW"BM240, 110U3RU11BR3R4FD 
9G L4UllB L3 LU3Rl0F2013G2 Ll0" 
140 HPAINT(73,108) ,3.3:HPAINT00 
8,108). 3,3: HPAINT( 138,108). 3, 3:H 
PA !NT( 168,108). 3. 3: HPAINT( 201,10 
8) ,3,3:HPA!NT(242 ,108) ,3.3 
150 HCOLORS:HPRINT(l9.17),"by":H 
PRINT(9.20)."GEORGE & ELLEN AFTA 
MONOW" 
160 GOT0180 
170 FORV0-30T01 STEP - 4 : PLAY" V-VO; 

Swap Around is written in BASIC and is 
designed for the CoCo 3. After you exit the 
game, make sure to fully reset the CoCo 
(use CTRL-ALT-Reset or turn it off) be­
fore loading another program. 

Achieving a perfect score ( 46) with Swap 
Around is fairly difficult. Good luck! 

George and Ellen Aftamonow, a pair of 
self-taught programmers, believe computer 
users need another number cruncher as 
badly as a pig needs a wallet. So they like to 
sit down and enjoy the challenge of writing 
entertainment software. They can be con­
tacted at46 Howe Street. Milford, CF 06460, 
(203) 878-3602. Please include an SASE 
when requesting a reply. 

": FORZO-STOISTEP - 3: FORZN-9T01 STE 
P -1: PLAY "T2SS L2SSO-ZO; -ZN;": NEXT 
ZN, Z0, VO: PLAY"V1S": RETURN 
180 I FMR-1 THENPALETTE2, 60: PALETT 
E3 . 8: GOSUB170: PALETTE2. 8: PALETTE 
3. 60: GOSU81 70: GOT0200 
190 I FMR-2THENPALETTE2 . 27: PALETT 
E3, 39: GOSU8170: PALETTE2, 39: PALET 
TE3, 2 7: GOSUB170: GOT0200 
200 HCLS5:HCOLOR1:HPRINT(6 . 2). "D 
0 YOU NEED INSTRUCTIONS?" 
210 1$-INKEY$: IFI$-""THEN210ELSE 
I Fl$-"N"THEN230 
220 I Fl $-"Y"THENGOSUB750 ELSE210 
2_30 HSCREEN2: HCLSS: HCOLOR0, 5 
240 HLINE(l0,2) - (318,190),PSET,B 
:HL!NE(64,6)- (314 ,186). PSET ,8 :HL 
INE( 14 .6)- (60,186) .PSET. B 
2S0 HDRAW"BM88,16Sl6Rl0ND24Rl0ND 
24 Rl0D8N L30D8 N L 30ND2 4 Rl0N 02 4 Rl0D 
8N L30D8NL3008L30U 16L20U24" 
260 HDRAW" BM46, 44S8L8H2U2R2FR5EU 
2H L S H3US E2 R8 F202 L2H L5GD2 FR6 F 206G 
2BR2B018 G3 L2H2G2L2H3U14R3D13FRE 
U7 R2D7 FREU 13R3D14G3BR3BD21 L3U7L 
607 L3U13E4R4BG3G2 D2R6U2H2 L2BE3F 4 
DI 3BD14 G2 L5D7L3Ul7R8F2D68H3DGL2 
HU2 ER2 FD" 
270 HPAINT(44,42).1.0:HPA!NT(46, 
74), 3. 0: HPA!NT( 47 ,ll0), 4, 0:HPAIN 
T(48.1S0) .2.0 
280 HCIRCLE(l08 . 32).10 . 2.l: HCIRC 
LE( 148,32) ,10.2 ,1 :HCIRCLE( 188.32 
) ,10, 2,1 :HCIRCLE( 108. 64) ,10, 2 .1: 
HCIRCLE< 148. 64) ,10. 2,1 :HCIRCLE( 1 
88.64) ,10, 2.1 :HCIRCLE(l08,96) ,10 
,2 ,1: HCIRCLE( 148, 96) .10.2 ,1 
290 HCIRCLE(228,96),10.3,l:HCIRC 
LE( 268,96) .10. 3.1 :HCI RCLE(268 .12 
8) .10,3 , 1 : HCIRCLE(228,128). I0 .3. 
1: HCIRCLE( 188,128) ,10. 3,1 :HCI RCL 
[( 188.160) .10, 3.1 :HCIRCLE(228 .16 
0) ,10,3 ,1: HCI RCLE(268.160) ,10 ,3, 
1 
300 HPAINT(l08,32).2.2:HPAINT(l4 
8,32) ,2 ,2 :HPAINT( 188,32), 2, 2: HPA 
!NT( 108.64) . 2 . 2 :HPAINT( 148, 64) ,2 
• 2: HPAI NT088. 64). 2. 2: HPA!NT( 108 
• 96). 2. 2:HPAINT( 148. 96) ,2 ,2 
310 HPAINT(228.96),3,3:HPAINH26 
8,96) .3.3 :HPAINH268 ,128) .3 .3 :HP 
AI NT( 228 .128). 3. 3: HPAI NT088 ,128 
) ,3, 3 :HPAINT( 188,160) ,3 ,3: HPAINT 
( 228 ,160) .3 ,3: HPAINT( 268,160) ,3. 
3 
320 HPRINT(30,2),"MOVES":HPRINT( 

11 .1 6), " PREVIOUS": HPRINT(l0 ,17), 
"BEST SCORE": fFBS>0 THENHPRINT( 1 
2,19). 8S 
330 HPAINT(l2,4).4,0 
340 HCOLOR3:HLINE(76,16)-(79,36) 
• PSET. BF: HCOLOR2 :HLI NE( 298 ,1S6)­
( 300.176). PSET, BF: HCOLOR0 
3S0 FORZ-1T08:A{ZJ-2:NEXT:A(9)-0 
: FORZ-10T017: A( Z ) - 3: NEXT 
360 X-168:Y-80:SC-0:Z-9 
370 1$-INKEY$: IFI$-""THENHL!NE(X 
, Y)- ( X+40, Y+32), PRESET, B: HLI NE( X 
• Y)- (X+40, Y+32), PSET ,B :GOT0370 
380 IFU-CHR$(13JANDA(ZJ<>0 THEN 
4S0 
390 !Fl$-CHR$(9) ANDZ<>3 ANDZ<>6 

ANDZ<>ll ANDZ<>14 ANDZ<>l7 THEN 
X-X+40: Z-Z+ 1: GOT0370 
400 IFI$-CHR$(8) ANDZ<>l ANDZ<>4 

ANDZ<>7 ANDZ<>l2 ANDZOIS THENX 
-x -40, z-z -1: GOT0370 
410 IFI$-CHR$(94) ANDZ<>1 ANDZ<> 
2 ANDZ<>3 ANDZ<>l0 ANDZ<>ll THEN 
Y-Y - 32: z-z-3: GOT0370 
420 IFI$-CHR$(10) ANDZ<>7 ANDZ<> 
8 ANOZ<>15 ANDZ<>16 ANDZ<>l7 THE 
NY-Y+32: Z-Z+3: GOT0370 
430 IFU-"0" THEN700 
440 GOT0370 
4S0 FORE-1T017: I FA( E)-0 THEN460E 
LSE NEXT 
460 ON Z GOT0470,480,490.S00,510 
• S20. 530.540. S50. 560. S70. S80. S90 
.600 .610 .620.630 
470 IFE-2 ORE-3 ORE-4 ORE-7 THEN 
640ELSE740 
480 IFE-1 ORE-3 ORE-5 ORE-8 THEN 
640ELS E 7 40 
490 I FE-2 ORE-I ORE-6 ORE-9 THEN 
640ELSE740 
500 IFE-1 ORE-S ORE-6 ORE-7 THEN 
640ELSE740 
510 IFE-2 ORE-4 ORE-6 ORE-8 THEN 
640ELSE740 
520 IFE-3 ORE-4 ORE-S ORE-9 ORE-
12 THEN640ELSE740 
530 IFE-1 ORE-4 ORE-8 ORE-9 THEN 
640ELSE740 
540 1FE-2 ORE-S ORE-7 ORE-9 ORE-
10 THEN640ELSE740 
SS0 IFE-3 ORE-6 ORE-7 ORE-8 ORE-
10 ORE-ll ORE-12 ORE-15 THEN640E 
LS E7 40 
560 IFE-8 ORE-9 ORE-11 ORE-13 OR 
E-16 THEN640ELSE740 
570 IFE-9 ORE-10 ORE-14 ORE-17 T 
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660 I FA(9) <>0 THEN370ELSEFOR0-1T 
08 : IFA(0)<>3 THEN370ELSENEXT 
670 I FSC-46 THENHCOLORl: HPR!NT( 2 
9. 6) • "PERFECT": FORO-lTOS: PLAY "T2 
50EAGAEAGAEAGA": PALETTES. 0: NEXT: 
PALETTES. 63 
680 HLINE<90,150)-(140.170).PRES 
ET,BF:IFBS-0 THENBS-SC ELSEIF8S> 
SC THENBS-SC 
690 FOR00-1TD4: PLAY"T250L20001GE 
A02GEA03GEA04GEAOSGEA" : NEXTOO 
700 HCOLORl:HPRINT(l2,20),BS:HPR 
I NT( 27 . 6). "PLAY AGAIN?" 
710 U-INKEY$: IF!$-"" THEN710 
720 IFU-"Y" THEN230 
730 I FU- "N" THEN850ELSE7I0 
740 HCOL0Rl:HPR!NT(29.6). "ILLEGA 
L": PLAY"T200BAD8AD ": FORO-~ T0500: 
NEXT: HCOLORS: HPRI NT( 29,6), "I LLEG 
AL": HCO LOR0: GOT0370 
750 HCLSS: H PRINTCl.l). "The objec 
t is to interchange a II of the": 
HPRINT(l,2),"RED markers with th 
e BLUE markers." 
760 HPRINT(l.3),"Markers are eit 
her slid onto a vacant":HPRINT(l 
,4),"square or jumped over any o 
ther single":HPR!NT(l,Sl,"marker 
. A 11 moves are either hori zonta 
l":HPRINH1.6J."or vertical." 
770 HPRINT(3 , 8) . "With the arrow 
keys,position the":HPRINT(1,9)," 
blinking square on the marker th 
at you":HPRINTC1.10),"wish to mo 
ve. Then press ENTER." 
780 HPRINH8,24l,"Press ENTER to 

continue'' 
790 I FINKEY$-""THEN790 
800 HCLS5:HPRINT(l2.l),"SCDRING: 
" :H PRINT(2,3),"1 Point IS scored 
for every move":HPRINH2.4),"Re 

member . you want a LOW score." 
810 HPRINT(3,S),"46 is perfect." 
:HPRI NT0.9l ."Pre ss <OJ at any t 
ime to quit or start":HPRINH2.1 
0),"over." 
820 HPRI NT( 8. 24), "Press ENTER to 
begin." 

830 1$-INKEY$: I FI$-""THEN830 
840 RETURN 
8S0 HSCREEN2:PALETTE0.0:HCLS0 
860 FORZ-1 T010 
870 X-RN0(1S0):Y-RN0(96l:X2-320-
X: Y2-191 - Y: W-RND ( X): H-RND( Y) 
880 C-RND( 63): PALETTEZ. C: HCDLORZ 
890 HLINE<X,Y)-(X-W,Y+H) .PSET,BF 

•• --­··-
HEN640ELSE740 
580 I FE-6 ORE-9 ORE- 13 ORE-14 OR 
E-15 THEN640ELSE740 
590 I FE-10 ORE-12 ORE-14 ORE-16 
THEN640ELSE740 
600 !FE-ll ORE-12 ORE-13 ORE-17 
THEN640ELSE740 
610 I FE-9 ORE-12 ORE-16 DRE-1 7 T 
HEN640ELSE740 
620 I FE-10 ORE-13 ORE-IS ORE-17 
THEN640ELSE740 
630 I FE-ll ORE-14 ORE-15 ORE-16 
THEN640ELSE740 
640 C-A(Z):HPAINT(X+20,Y+16),5,5 
:A ( Z )-0: FORO-HOE: READXX, YY: NEXT 
:HCIRCLE(XX. YY) ,10,C :HPAINT( XX, Y 
Y) .C .C :A( El-C: RESTORE: SC-SC+l: HC 
OLORS: HLI NE( 244.32)- ( 276. 40). PSE 
T. BF: HCOLORl: HPR!NT( 30.4). SC: HCO 
LOR0 
650 I FSC<46 THEN370 

900 HLINE(X2 .Y) -(X2+W,Y+H).PSET. 
SF 
910 HLINE(X . Y2)-(X-W .Y 2-H).PSET, 
BF 
920 HLINE<X2.Y2J-(X2+W.Y2-HJ.PSE 
T, 8F 
930 NEXTZ 
940 FORX-1 T0600: NEXTX 
950 HCOLOR1 
960 HCIRCLEC163.96) .3S 
970 'HPR INH19 . Ill."THE": HPR!N T( 
19,12l, " END " 
980 C-RND( 63): PALETTE10, C 
990 HPAINT(l50,96),10,1 
1000 HCOLOR0:HPRINT(!8,10),"T 
E":HPRINT(l8,13),"E N D" 
1010 FORX-1 T0600: NEXT X 
I 020 FOR P-I TOS: IOR0-1 TO IS: PALETT 
EO. RND( 63): PLAY" T2S003G": NEXTO. P 

17 
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Product Review 

Window Master V3.0 
Gives BASIC 
a New Look 

The ability to use pull-down menus and 
pop-up windows in your programs or while 
programming is enticing. When I think of a 
windows environment, it ' s usually OS-9. 
However, over the years programmers have 
been pushing BASIC to new heights. Win ­
dow Master allows users to easily incorpo­
rate windows, menu bars and other attrac­
tive features into their programs by adding 
some new commands to Color BASIC -
calling the new language Window BASIC. 
Not only does Window Master offer new 
commands, it has many practical features , 
such as Finder, the point-and-click mouse­
driven interface for file management. 

Window Master requires a CoCo 3, a 
disk drive, a Tandy Hi-Res interface, and a 
joystick or mouse. There arc a few restric­
tions and limitations when used with 128K 
machines (no RAM disk, fewer windows, 
no suppon for the WIDTH command, and a 
limited screen resolution of 320x200 with 
four colors); however, the vast majority of 
features are available. Entering RUN"W. BAS" 
loads the 512K version of the program 
(W128. BAS is the 128K version) and dis­
plays the Finder interface with its pull­
down menu-bar options and icons for drives 
0 through 4. 

By default a RAM disk is created and is 
recognized as Drive 4. The RAM disk loca­
tion can be reconfigured to an existing 
physical drive location. If this is done, the 
physical drive is reassigned to Drive 4. 

Clicking on a drive icon opens a scrol­
lable window that displays up to eight icons 

lnterc~ 

i!:n I am interested in finding a pen pal. I have a CoCo 
3, a Multi-Pak, a 2400-bps modem and other assorted 
items. My hobbies include computers, bicycling, elec­
tronics, sc ience fiction nnd writing. I'm 33 years old 
and will write to persons of all ages. 

Michael Hollry 
695 Park Ave #216 

Idaho Falls. ID 83402 

b I own a I28K CoCo 3 and two 80-track disk drives. 
1 wou ld like to know how to usc a Scagatc ST-225 20-
mcgabytc hard drive with my CoCo. I'm planning to 
purchaseOS-9 LeveiU when I upgrade to 512K. I am 
an assembly-language programmer and know several 
processors already, and I plan to expand my program­
ming output to include the CoCo. I would appreciate 
correspondence with a reader/programmer who is 
interested in helping me catch up on the current pro­
gramming trends and techniques on the CoCo. 

Matthew Hlldson 
P.O. Box 287 

Doran, VA 24612 

CALIFORNIA 
'Z1' StG Net West, Alan Sheltra, P.O. Box 38713, 
Hollywood, 90038. (8 I 8) 761 -4135. BBS (818) 761 -
4721 

COLORADO 
'!!' Colora.OO Springs Color Computer Club, Bud Ward, 
1118 Claiborne Road, Colcrado Springs, 80906-5513, 
(719) 392-8268 

at a time representing the programs on that 
drive. (Clicking on an icon for a nonexist­
ent drive does not crash the program.) Also 
displayed are the number of free granules, 
the scroll arrows for viewing additional 
f iles. a disk label , and an exit box for c los­
ing the window. The file type - BASIC, 
binary or data- is shown on each file icon. 

Double clicking on a program icon 
launches the related program. You can 
execute disk-management commands via 
the Disk menu by selecting an option and 
highlighting the specific file(s) to be ma­
nipulated. Options exist for initializing and 
labeling disks, renaming files, and copying 
or killing multiple files. 

The menu bar has five additional op­
tions: View, switches between a high- or 
low-resolution display; Demo-programs, 
features a calendar, a graphics demo, and a 
configuration demo; Fkeys. options for up 
to 80 progranunable function ("hot") keys 
for simple execution of complex command 
sequences; a C icon for running BASIC or 
machine-language programs, listing AS­
CII files. and launching any installed Desk 
Accessory Pak programs; and Finder. 

Under the Finder option is a Goto BASIC 
choice, if you pret"er using the Window 
BASIC command line instead of the icon­
based interface. Users can return to Finder 
by running FINDER. BAS from the Window 
BASIC command line. However, Window 
BASIC is where Window Master really 
shines. 

Programming with Window BASIC 
Running the W. BAS program and using 

Window Master is a good demonstration of 
the type of programming possible using 
Window BASIC. With a good understanding 
of BASIC, the new commands provided with 
Window BASIC should be fairly easy for 
you to use. The manual. which contains 
over 40 pages of clear instruction, lists how 

CONNECTICUT 
'!t Connecticut CoConut Connection, Charles Joseph 
Scanlon, 2 Eagle Lane, Simsbury. 06070, (203) 657-
8373 

FLORIDA 
tt The Color Computer 3 Users Group, Tom Batch­
elder, 6042 Syrcle Ave., Milton, 32570, (904) 623-
4405 

GEORGIA 
ft' Atlanta Computer Society, lnc., Alan R. Dages, 
4290 Bells Ferry Road Suite 10639, Kennesaw, 30144, 
(404) 469-5111 voice, (404) 636-2991 modem 

IDAHO 
'D' Snake River Color Computer Club, Emil Franklin, 
1750 Cannel Drive, Idaho Falls. 83403. (208) 522-
0220 

ILLlNO!S 
'lf Cook County Color Computer Club, Howard 
Luckey, 10 McCarthy Rd., Park Forest, 60466-2122. 
(708) 747-01 t7 
'lf' Motorola MicroComputer Club, Steve Adler, 1301 
East Algonquin Rd .. Shaumburg, 60196, (70S) 576-
3044 

IOWA 
'8' Metro Area Color Computer Club, Joe Ca\'allaro, 
2425 Ave A. Co. Bluffs. 51501, (7 12) 322-243R 

KENTUCKY . 
tr Hardin County Color Computer Club, Paul lJr­
bahns, 2887 Republic Ave. , Radcliff, 40160, (502) 
351-4757 

LOUISIANA 
'Z1' The CoCo SIG, Christopher Mayeux, 20 Gibbs 
Drive, Chalmette, 70043, (504) 277-6880voice, (504) 
277-5135 modem 

MARYLAND 
'l2' Arkade, John M. Beck, 3513 Terrace Drive #D, 
Suitland, 20746. (301) 423·84 t8 

MASSACHUSETTS 
n NorthEast CoCo Club, Jose Joubert, 440 North 
Ave. , Bldg. 9#2t0, Haverhill. Ot830, (508)521-0164 

MICHIGAN 
tr Greater Lansing Color Computer Users Group, E. 
Dale Knepper, P.O. Box 14114, Lansing, 48901, (517) 
626-6917 

MISSISSIPPI 
'!!' Mississippi OS-9 User Group, Boisy G. Pitre, 
Southern Station, Box 8455, Hattiesburg, 39406-8455, 
(601) 266-2807 

to implement the new commands by show­
ing examples of proper syntax . 

Some of the new capabi I ities offered 
usi ng the Window BASIC statements in­
clude event trapping for the mouse, key­
board, timer, dialog boxes, serial pons, 
menus, and graphics events: event specifi­
ers; opening, c losing and hiding windows; 
creating window buttons and window icons; 
creating menus; restoring and resetting 
menus; on menu gosubs; mou se activation 
and hiding; and editing statements. Event 
trapping is instrumental in branching to 
your various subro utines and then return­
ing command to the location in your pro­
gram prior the branch. 

Version updates have changed a couple 

of input/output statements. For instance,the 
in key function now accommodates numeric 
as well as string-type arguments. Window 
BASIC also offers suppon for the serial l/0 
port or RS-232 pack by using device num­
ber -3 for I/0 path selection. putcha rand 
getchar allow for reading or writing of a 
single byte of information from or io a 
spec ified device. 

MISSOURI 
.,. CoCoNuiS User Group. Clyde Lloyd. 2ll6 N. 
Columbia. Springfield, 65803, ( 4 I 7) 866-8738 
'!!' KC CoCo, Gay Crawford, P.O. Box 520084, Inde­
pendence. 64052. (913) 764-9413 

NEBRASKA 
tr Bruce Gerst c/o Metro Area CoCo Club, P.O. Box 
3422, Omaha. 68103 

NORTH CAROLINA 
.,. Raleigh CoCo Club, P.O. Box 10632, Raleigh, 
27605, (919) 878-3865 
'fr The Tandy Color Computer Users of Charlotte, 
Eric Stringer, 1022 Noles Dr., Mt. Holly, 28120 

OHIO 
'B' The Greater Toledo Color Computer Club, Bill 
Espen, 1319 North St. , Bowling Green. 43402. (4 19) 
471-9444 
'lf Tri -County Computer Users Group, Ron Potter, 
10914 Oliver Road, Cleveland, 44t II , (216) 476· 
2687 

PENNSYLVANIA 
'!!'Cumberland Valley Users Group, Thomas Marti n, 
9085 Newburg Road. Newburg. 17240, (717) 423-
5525 

RHODE ISLAND 
'5' New England "CoCoNuts'· Color Computer Club, 
Arthur J. Mendonca, P.O. Box 28106 North Station, 
Providence, 02908. (401) 272-5096 (S ig3) 

SOUTH CAROLINA 
'B' Spartanburg CoCo Club, Jesse W. Parris, 152 Bon 
Air Ave., Spananburg, 29303, (803) 573-9881 

SOUTH DAKOTA 
'B' Empire Area Color Computer Users Group of 
South Dakota, Carl Holt, P.O. Box 395. Brandon, 
57005, (605) 582-3862 

TEXAS 
'D' The Cod is CoCo Symphony, Willi am C. Garretson, 
2902 Harvard St.. Irving, 75062, (214) 570-0823 

UTAH 
,. Salt City CoCo Club. L. Todd Knudsen. 6357 S. 
Lotus Way, West Jordan, 84084, (801) 968-8668 

WASHINGTON 
'3' Bellingham OS-9 Users Group, Rodger Alexander, 
3404 Illinois Lane, Bellingham, 98226, (206) 734-
5806 
'D' Port 0' CoCo, Donald Zimmerman, 3046 Banner 
Rd. SE, Port Orchard. 98366-88t0. (206) 871 -6535 
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One aspect that makes programming so 
much easier is the use of the function keys. 
Building windows and creating window 
buttons, or most anything for that matter, is 
simplified by assigning a key, upper- or 
lowercase, and typing the conm1and you 
want thi s key to execute when it is pressed 
in conjunction with the ALT key. Having 
SO-programming blocks at your disposal 
should definately increase your program­
ming output. 

The window in Window Master means 
that you can program in more than one 
window. You can open and switch between 
several windows via a click of the mouse or 
joystick. The process of changing windows 
is handled in a fashion similar to that of 

Windows for MS­
DOS. Clicking on an 
area inside an exist­
ing window brings it 
to the foreground. 
You can also retrieve 
a window by using its 
window number. This 
is handy when mul­
tiple window are open 
and the window you 
need is several layers 
deep on the screen. 
Windows can be 
dragged to different 
areas on the screen. 

Cer-Comp has done a 
wonderful job of ex­

tending the capabilities of BASIC. The easy­
to-use interface and well-documented pro­
gram features help make the transition to 
Window Master a smooth one. (CER-COMP 
Ltd. , 5566 Richochet Avenue, Las Vegas , 
NV 89110, (720)452 -0632; $69.95 plus $4 
Sil-l.) 

- Tony Olive 

AUSTRALIA 
"If Australian National OS-9 Users Group, Gordon 
Benll.en, C/- 8 Odin Street, Sunnybank, Queensland, 
4109, (07) 344-3881 
"If Brisbane Southwest Colour Compurer Users Group, 
Bob Devries, 21 Virgo St., lnala. Queensland, 4077, 
(07) 372-7816 

CANADA 
'!I' Club d'Oridinateur Couleur du Quebec Inc., 8CKXI 
Metropolitain est, Anjou. Quebec. HlK I AI , (514) 
354-4941 

GERMANY 
n OS-9 Users Group in Europe, Burghard Kinzel, 
Leipziger Ring 22A, 5042 ERFfSTADT, +49-2235-
4!069, (OS-9/6809) 

THE NETHERLANDS 
1r European OS-9 User Group, Peter Tutelaers. 
Strijperstraat 50A, 5595 GD Leende, 
s88405777@hsepml.hse.nl, +3 1-4906- 1971, (OSK) 

PUERTO RICO 
13' Puerto Rico Color Computer Club, Luis R. Marti­
nez , P.O. Box 2072, Guaynabo, 00657-7004, (809) 
799-8217 or (R09) 728-2314 

POKE 

Most users familiar with Super 
Extended BASIC on the CoCo 3 already 
know the A TTR command can be used to 
make characters blink on the CoCo 3' s 
Hi-Res screens. Memory Location 
$FF94 controls the blink rate of charac­
ters printed with the B(link) attribute set. 
Just enter POKE &HFF94 .x, where xis any 
value between 0 and 15. (Actually, the 
command works with other values but is 
based on the least significant four bits. 
Using a value of 16 has the same effect 
as using 0.) To restore the system to its 
default value, enter POKE &HFF94, 126. 
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RRS Name Access Number Parameters SysOp 
(Speed·Parily-Word Hils·Siop Hits) 

Arkansas 
Sheridan The Grant County BBS (501) 942-4047 300/1200/2400-N-8-1 Eddie Gilmore 

California 
Hollywood Zog's Cavern BBS (213) 461 -7948 300/1200/2400-N-8-1 Alan Sheltm 

Connecticut 
Manchester Silk City BBS (203) 649-9057 300/1200/2400-N-8-1 Darren Kindberg 
Waterbury Applause BBS (203) 754-'!598 300!1200/2400-N-8-1 Carmen Izz i, Jr. 
Hawaii 
Ft. Shafter CoCo'Nuts BBS Service (808) 845-7054 300/1200/2400-N-8- 1 Tommie Taylor 

Idaho 
Idaho Falls Snake River ComputerCluh BBS 1 (208) 523-3796 300/1200-N-8-1 Jon Gould 

Illinois 
Carpentersville The Pinball Haven BBS (708) 428-8445 300/1200/2400-N-8-1 Jeffrey R. Chapin 

Kentucky 
Elkhorn City Cross-N-Crown BBS (606) 754-9420 300/2400-N-8-1 Tim Mclntosh 
Michigan 
Manistee Crystal Palace (616) 723-0146 1200/2400-N-8- 1 Nelson Howard 

Mississippi 
Hattiesburg The OS-9 Zone2 (60 1) 266-2807 300/1200/2400-N-8-1 Boisy G. Pitre 

New York 
Wappingers Falls The Dutchess CoCo (914) 838-1261 300/1200/2400-N-8-1 Chris Serino 
North Carolina 
Wilmington Bill's Board (919) 395-4366 300/1200/2400-N-8-1 Bill Medcalf 
North Dakota 
MinmAFB The 9-Line BBS (701) 727-6826 300/1200-N-8- 1 David Hensley 

Ohio 
Columbus Springwood BBS (614) 228-7371 300/1200/2400-N-8-1 Edward Langenback 

Pennsyh·ania 
Conshohocken Charlie's Help Line (215) 825-3226 300/1200-N-8-1 orN-7-1 Charles DiMartino 
Rhode Island 
Central Falls The Weather Connection U BBS (401) 72~-8709 300/1200!2400-N-8-1 Eric Chew 
Virginia 
Fall Mills Clem's Comer BBSl (703) 322-4053 300/1200-N-8- 1 Richard Douglas Bailey 

Wao;hington 
Fircrest OS-9Tacoma (206) 566-8857 300/1200/2400-N-8-1 Chris Johnson 

Wisconsin 
Marinette Phoenix Interstate Data System~ (7 15) 732-1036 300/1200/2400(9600-N-8-1 Joe Boburka 

Canada 
Twillingate, NF, ColorNET BBS (709) 884-2176 300-N-8-1 Jason Woodford 
Windsor, Ontario Color Connection (5 19) 948-1879 300/1200-N-8-1 Cory Richen 

Notes: 'Snake River Computer Club BBS supports all types of computers. %e OS-9 Zone is up from 10 p.m. to 6 a.m. seven days a week. lCiem 's Comer BBS 
is up from 6 p.m. to 11 p.m. seven days a week. "'Phoenix Interstate Data Systems has a . 15/hr charge for premium services, paid in advance. 

The critics will be raving about tbi.sstrategygame! Based on an original concept by author J cffSteidel, 
Photo11 is an addictive time-muncher in the spirit of I.emmingsN and Tetrisnl. Match wits with 
Ludevide, the evil power droid, as you reason yourway through over 60 devious levels. The numerous 
original music scores, digi ti1.ed 5peech and sound effects, and pleasinganimationand graphics enrich 
Photon to make it an unparalleled gaming experience. Soon to be released on a variety of computer 
platforms, the CoCo Community is lucky enough to be given first glance at this fantastic g:a.me! Req. 
128k CoCo-3, di.sk drive, and joystick. 

$34.95 

t·.·. ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. ·.·.·.·.···•-= 

500/o OFF! 
SundogSystems is blowingoJdseleeted back-stocksoftware, and you can now take ~dvantageof these 
bargains to complete your Sundogcollection! Fora limited time, you can buysomeofthebeslCoCo 
games at 50% off rd11ilprice!! Half off factory -new game software ... you'll never find a better deal! 

PaLadin's Legacy reg. $24.95 now$12.45! 

Hall of the King I, 2, or 3 reg. 529.95 now$14.951 
Kung-Fu Dude reg. 524.95 now$12.451 

White Fire of Eternity reg. 519.95 now$9.951 
Dragon Blade reg . .$19.95 now$9.95! 

Champion reg. $19.95 now$9.95! 

GRANITE COMPUTER SYSTEMS 
ZOOM MODEMS 
NEW! 14,400 BPS ZOOM V.32bis/V.42/V.42bis data modems. MNP1 -5+LAPM. 
Error Correction and data compression (much higher effective throughput- as much as 
(57,600 BPS). Two Year Warranly. External $339/lnternal $299 (+$9 S&H) 

NEW LOWER PRICE! 9600 BPS ZOOM V.32/V.42/V.42bis data modems. MNP1-5+LAPM. 
Error Correction and data compression (much higher effective throughput -as much as 
38400 BPS). Two Year Warranty. External $299/lnternal $279 (+$9 S&H) 

NEW LOWER PRICE! 2400 BPS ZOOM V.42/V.42bis data modems. MNP1 -5+LAPM. 
Error correction and data compression (much higher effective throughput - as much as 9600 
BPS). Two Year Warranty. External $149 (+$9 S&H) 

NEW PRODUCT! 9600 8PS ZOOM Send/Receive Fax modems. 
Send/Receive text/graphics files from/to your computer/any Fax machine in the world. Full 
2400 BPS data modem capabilitiy. Seven Year Warranty. 
Includes PC or MAC FAX software. External $139/lnternal $129 (+$6 S&H) 

NEW LOWER PRICE! 2400 BPS ZOOM Data modems. 
Sellen Year Warranty External $85/1nlernal $75 (+$6 S&H) 

These are all high quality modems made by Zoom Telephonics in the USA. Fully Hayes 
compatible. Terminal and Windows Fax software available. Cables available. 
S&H Canada (Air PP and Ins): V.32, V.42/V.42bis $13.00 Send/Receive Fax/Data $9.00 

GCS FILE TRANSFER UTILITIES- Version 3.0 
The GCS File Transfer Utilities provide a simple and 'luick method to transfer text/binary files 
from/to a variety of floppy disk formats. 

Commands PC, RS, FLEX disks: Dir, Dump, Read, Write 
PC disks: Rename, Delete, Format 

Handles most 5 .25 and 3.5 formats. Any le~~el sub-dircclories (PC). Binary files. Usc pipes for 
multiple file transfers. Multi-Vue version can be used under Muhi-Vuc or as stand alone Shell 
commands. 

Requires OS-9 l2 for COCO 3, l 1 for COCO 1 or 2. 2 drives (one can be hard/ramdisk, one 
Ooppy 40 T DD OS). Multi-Vue for Multi-Vue version. SDJSKJ for COC03 - SDJSK for COCO 
1 or 2. 

OSK version price $99.95 
Multi-Vue version $54.95 Standard version $44.95 
V3.0 updates (provide disk number) $25.00/$15.00 

D.P. Johnson Software SDJSK or SDISKJ $29.95 L I+L2 Utils $75.00 
Shipping and handlling -any software $2.50 U.S.A., $3.00 Canada 
Orders must be prepaid or COD. VISNMC accepted. COD is additionaL 

571 Center Road, Hillsboro, NH 03244 USA 
(603) 464-3850 

0>9 is ~ tr~ of Miaow- Sy~s Corporation and Motorola, Inc. 
MS-OOS is • tr~ of MiatHOft Corp. FLEX is a ttudemark of TSC, Inc. 
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Program Update 

I nspired by requests from readers of my 
five-part series "Ultra/ace" (May through 
September 1991), I have incorporated 

some new features into the Ultra/ace 
programs ULT and ULE. I have also made 
some corrections to those programs, elimi­
nating problems encountered by some U 1-
tralace users. 

The Ultra/ace patches and upgraded 
features are incorporated into ALTUL (List­
ing l). Enter the listing carefully and save it 
to disk in ASCII format by entering SAVE 
"ALTUL" ,A. Next, make a copy of your 
working Ulrralace disk (the file disk). From 
the copy, load ULT or ULE, whichever you 
use. Insert the disk containing AL TUL in the 
drive and enter MERGE"ALTUL". When the 
disk stops spinning, the merge is complete. 
Put the copy of the Ultra/ace disk back into 
the drive and save the combined programs 
as ULT or ULE, whichever is appropriate. 
This copy of Ultra/ace now becomes your 
working copy, but it would be wise to save 
the old disk - just in case. 

New Features 
A number of readers expressed a desire 

to substitute their own artwork for some of 
the designs presently appearing on the U l­
Ira/ace Design menu. I added a feature to 
solve the problem of fitting "user" artwork 
in the proper menu slots. The new feature, 
the Generate Design command, has some 
other interesting applications. 

The Gcommand replaces the contents of 
any two adjacent slots (from left to right) in 
rows 2 and 3 of the Design menu with the 
contents of a 96-pixel-wide-by-48-pixel­
tall area on the text screen of U L T or U LE. 
The G command is contained in lines 42, 
128,130,132,137 and528through534of 
Listing L 

How can the G command be used? Let's 
take a look. Suppose you want to magnify a 
single-slot piece of artwork in Row 2 or 3 of 
the Design menu to occupy four slots, each 
covering a 96-by-96 area onscreen. We'll 
use the built-in Lincoln artwork for this 
example. 

Select Font I from the Font menu, then 
position the cursor at the top-left corner on 
the text screen. Now use Option 3 of the A 
command to select Lincoln at double his 
normal height and width as he appears in 
Slot 2a. When you return to the text screen, 
hold down the Shift key and press the right 
arrow to draw the image. To return the 
cursor to the top-left position on the screen, 
press ENTER followed by the up arrow. 

At this point, you are ready to use the G 
command - press G. When the Design 
menu appears, press 2 followed by the 
lowercase letter a. After you return to the 
text screen, press ENTER three times to 
position the cursor where you can get the 
lower half of Lincoln ' s image. Press G 
again, but this time when the Design menu 
appears, press 3 followed by a lowercase a. 
Now clear the text screen and you are ready 
to redraw the artwork. 

Use Option 3 of the A command, and 
when the Design menu appears, press 2 

followed by a lowercase a. To draw the top­
left quarter of Lincoln's visage, hold Shift 
and press the right arrow when you return to 
the text screen. Use Option 3 of the A 
command again to select Slot 2b. Return to 
the text screen and fmish drawing the top 
half of the image. Then press ENTER six 
times to position the cursor; use a similar 
procedure to select and draw slots 3a and 
3b. Remember to hold Shift and press the 
right arrow each time you return to the text 
screen. When you are finished, you should 
have a 192-by-192 picture of Lincoln on the 
text screen. 

As another example, suppose you are 
developing a two-column newsletter and 
you want the title to be printed at twice the 
height and width the chosen font can nor­
mally produce. For this example, the de­
sired title is Private Times, the font is I, and 
the title is to be apportioned equally be­
tween the left and right columns. 

First clear the text screen. Then press the 
space bar 1 0 times; use the T command to 
keep a record of the cursor position (press C 
for both tab settings). Now type Private 
Times, using a single space between the 
words. ·Use the P command to see that the 

Ediror's Note: Listing 1, AL TUL, is designed to be merged with an existing 
Ultralace program. As such, it is saved in ASC/l format on this month's RAINBOW 

ON DISK. RAINBOW ON TAPE subscribers need to load the program from rape and 
save i£ on disk in ASCJJ forma£ before merging. 

Listingl: ALTUL 

36 L2-l:P-176:DIMF$(84).M(84) 
42 HBUFF4.32~~:HBUFF5,21~4:HGET( 
0, ~) · ( 639 ,19) .4: HBUF F6 .152~: HBUF 
F2. 65~ 
72 IFK-32TH ENZ- L+S:IFL+B<W THENH 
LINE(L,T) ·( L+7, T+D) , PRESET,BF:L­
L +S: GOT0518 
73 IFK-32THENHLINE(L.T)·(L+l.T+D 
),PRESET,BF:L-U:IFT<P AND T<l91· 
2*0 THENT-T+ l+D: GOT05~ELS EF L -~: G 
OT0444 
76 IFK-13 AND T<P THENT-T+1+D:GO 
T054ELS E I FK-13THEN I FSC I -2TH ENSK$ 
-··: SK-~: GOT0430ELSE54 
8~ IFK-93 AND SCI <>2THEN I FH-lTHE 
NSOUND6~. 9: GOT05~ELSEZ-U: H LINE ( L 
• Tl · ( L + 1. T+D). PRESET. BF: I FL +OX ·1 
<W THENL-8*1NT< .125*L) :HPUT( L. T) 
· ( L+DX-1. T+DY·l l. 5: L- L+DX: GO T0 50 
ELSESOUND6~. 9: GOT05~ 
128 HSCREEN~ :CLS:ATTR~ . 4 :LOCAT E1 
0,4:PRINT"A: ART · DESIGNS":LOCATE 
1~.5:PRI N T"B: BACK TO SCREEN " :LO 
CATEl~.6:PRINT"C: CONVERT WPF": L 
OCATE10,7:PRINT"D: DIR":LOCATE10 
,8:PRINT"F: FONT SELECT": LOCATEl 
~.9:PRINT"G: GENERATE DESIGN 
130 LOCATEl~.l~:PRINT "H: HOUSEKE 
E PING":LOCATEl~.ll:PRINT"I: INPU 
T": LOCATE!~. 12: PRINT"K: KEYS LIS 
TED":LOCATE10,13:PRINT"M: MARGIN 

SET":LOCATEI0,14:PRINT"O: OUTPU 
T": LOCATE!~ .15: PRINT" P: PRESENT 
STATUS 
132 L OCATEl~.l6:PRINT"R : RESO LUT 
ION CHANG E ":LOCATE1~.17 :P RINT"S: 

SCREEN DUMP":LOCATE10.18:PRINT" 
T: TAB SET": LOCATE10,19:PRINT"X: 

EXIT UltraLace":LOCATE1~.20:PRI 

NT"Z- ZAP (KILL FILEJ":LOCATE14 , 
19: POKE&H23 .A1: POKE&H24 .A2 : POKE& 
HFFD8 .~ 
135 IFKI-"Z" OR Kl-"z"THEN524 
137 I FKI-"G" OR Kl-"g"THEN528 
324 CLS:LOCATEB,l~:PRINT"l: !COL 
UMN /4SC REEN": LOCA TEB .11: PRJ NT"Z: 

2CO LUMN/BSCREEN": LOCA TE8 ,12: PRJ 
NT"3: 3COLUMN/12SCREEN":LOCATE8, 
13:PRINT"4: CANCEL ANY OF ABOVE" 
:RE TURN 
348 CLS:LOCATEB,l~:PRINT"l: SAVE 

FULL SCREEN":LOCATE8,12:PRINT"2 
: SAVE HALF SCREEN":LOCATE8.14:P 
RINT"3: SAVE DESIGN MENU 
35~ GOSUB322: IFKI-"l"THENGOSUB4~ 
4: GOSUB26: GOT0128ELSE I FKI-"2"THE 
NGOSUB4~4: GOSUB28: GOT0128ELSEI FK 
I-"3"THEN536ELS ESOUND6~. 9: GOT012 
8 
396 GOSUB322: I FKI<"1" OR K$>"4"T 
HENSOUN 06~. 8: GOTD128ELSE I FK$-" 4" 
THEN522ELSEHF-1: HR-1: HS-76: I FK$­
" l"TH ENHK-1: U-0: W-64~E LSE I FKI-"2 
"THENHK- 2: U-64 :W-4/ZELSEHK-3: U- 3 
2 :W-32~ 
518 I FSC I <>~THEN50ELS El FH- 3TH ENB 
2-8:83- . 125 ELSEB2-4: B3-. 25 
52~ LQ-L · S:B3- B2*FIX(B3*L):L-B2+ 
B3:Z-L:H LI NE(LQ. T)· (L - 1. T+D) . PRE 
SET . BF:IFL>-W THEN L-LQ: HLIN E(L.T 
) · ( L+l. T+Dl. PRESET. BF: L-64~:Z-U: 
GOT050ELSE5~ 
522 HK-~: CC- 0: GOT0128 
524 CLS:LOCATE~.5:PRI NT" DO YOUR 
EALLY WAN T TO KILL A FIL E? (Y,Nl 

526 KI-INKEYI: I FKI-"" THEN526ELSE 
I FK$-"Y" OR Kl - "y"THENCLS: LOCATE 
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previous cursor setting was 160. Now usc 
the T command to preserve both that setting 
and the present one at the right of the title. 
(That is, with the T command set the tabs to 
160 and C, respectively.) Determine the 
number value of the latter to be 336 by 
employing the P command. The center point 
of the title is then .5 x (160+336) = 248. 

To get the left half of the title with the G 
command, the cursor must be 96 pixels to 
the left of the center point Use the T com­
mand to set the tabs to 152 and 248. When 
you return to the text screen, press CLEAR 
to position the cursor. Now use the G 
command to copy the left half of Private 
Times into Slot 2c of the Design menu 
(when the Design menu appears, press 2 
followed by a lowercase c). 

When the text screen returns, press 
CLEAR to position the cursor at the mid­
point of the title. Use the G command again, 
but when the Design menu appears, press 2 
followed by a lowercase e. Now clear the 
text screen. 

Now we need to set the margins needed 
for a two-column printout - use Option 2 
of the H command. Using the P command, 
find that the right margin of the left column 

2,5 :PRINT"ENTER FILENAME, EXTENS 
ION. & DRIVE NO.":LINEINPUTKS:KI 
LLKI :GOTD128ELSE128 
528 I FH-1THENSOUN060. 9: GOT0128EL 
SEGOSUB534: HGET( L. TJ- ( L+95, T+47) 
• 2: EXEC&HFe0: GOSUB534 
539 KI- INKEYS: IFKS- ""THEN530ELSE 
K-ASC( Kl): I FK<50 OR K>51THENSOUN 
069.9: GOT0539ELSE I FKS-"2"THENMY-
96ELSEMY-144 
532 KI-I NKEY $:I FKI-" "THEN532 ELSE 
K-ASC(K$): IFK<97 OR K>106THENSOU 
ND6~. 9: GOT0532ELSEK-K · 97: MX-32+K 
*48: H PUT( MX. MY)- ( MX+95. MY+4 7). 2: 
HSCREEN0: EXEC&HF0~: GOT0128 
534 POKE&HE6E4. &HE6: HSCREEN3: POK 
E&HE6E4. &H E7: RETURN 
536 EXEC&HF0~: KJLL"DMENU/HRl": Kl 
LL "DMENU/HR2" : GOSUB212: F$- "DMENU 
": GOSUB26: EXEC&H F00: GOT0128 

Listing 2: ARTWORK 

1~ GOT06~ 
29 CLS:LOCATE4.10:PRINT"SAVING D 
MENU/HRl AND DM ENU/HR2": FOR I -0TO 
1500 : NEXT 
3~ POKE&HE6E4, &HE6: HSCREEN3: POKE 
&HE6E4,&HE7 
4e POKE&H FFA2. &H70: SAV EM" OM ENU/ H 
Rl". &H4000, &H5 FFF. &HAC73: POKE&H F 
FA2 . &H/1: SAV EM"OMENU / HR2". & H 4~0~ 
. &H5B FF. &HAC73: POKE&HFF A2. &H7 A 
50 LOCATE4 . 1~: PRINT" SAVED DMENU 
/HRl AND DMENU/HR2": END 
6~ CMP:PALETTE~.63:PALETTE1,0:WI 
DTH8~: HSC REENl: HC LS 
90 REM INSERT LINES ~~~ TO 300 
AS NEEDED TO DRAW AND PAl NT YOUR 

CREATIONS FOR THE DESIGN MENU. 
310 ON BRK GOTO 33~ 
320 GOT032~ 
330 WIDTH4~:CLS:LOCATEZ.10:PRINT 
"DO YOU WANT TO SAVE THE JUST DR 
AWN SCREEN? (Y/Nl - ": 
34~ KS-1 NKEY$: I FK$-""TH EN340ELS E 
IFKI-" Y" OR Kl - " y " THEN2eELSEENO 
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is 4 72 . The left half of the magnified title 
occupies two Design-men u slu'ts, covering 
a width of 192 pixe ls. T he proper cursor 
position at the begin ning o f Private Times 
is 472- 192 = 280. Therefore, set both tab 
values to 280 using the T command. When 
the text screen reappears . press CLEAR to 
position the cursor. Use Option 3 of the A 
command to select S lot 2c of the Design 
menu, then follow the procedure outlined 
for Lincoln 's image to put the top two 
quarters (slots 2c and 2d) of the image on 
the screen. 

Rather than going through th is process 
every time you print an issue of the newslet­
ter, save the screen as is. T hen you cou ld 
call it each time you are preparing a new 
issue. 

To get to the top-right column to fini sh 
the printing of the magnified title you must 
now save three more screens. all blank. The 
left margin of the right column is set to 8, 
but you will want to have therestof the title 
displayed beginning at 0. T herefore, keep 
pressing the left arrow until the cursor is at 
the extreme left. Then put the remainder of 
the title on the text screen using Option 3 of 
the A command twice: First select s lot 2e 
and then 2f. followi ng each selection with 
Shift-right arrow when you return to the 
text screen. You would save 1 he screen 
along with lhree more blank screens. 

There is one caution when using the G 
command: The cun;or must always be placed 
at a pixel location whose value is exactly 
divisible by 8 before calling upon the G 
command. If. for example, the center point 
of Private Times had been 246, you would 
have chosen the nearest cursor posi tion to 
24o that i' divisible by 8. In this case, you 
would select 248 for 1he midpoint. 

Yuu Are the Artist 
The time has come to explain how the G 

command can facilitate the substituti on of 
your own artwork fo r some of the designs 
on the Design menu. Enter the HORAW and 
HPA 1 NT comm <tnds nccessaJ)I to create your 
attwork into lines 100 through 300 of ART· 
WORK (Listing 2) . Be sure to save a copy in 
case you make a m istake. When you run 
ARTWORK, it displays your creation. Press 
BREAK and the program will save your 
artwork in two files, DMENU. HRl and 
DMEN U. HR2 . Caution: Save them an a differ-

ent disk than your new Ultralace disk. Now 
execute Ultra /ace and choose I for the font. 
Insert the d isk containing the newly saved 
DMEN U fi les, and use Option 1 of the I com­
mand to load them onto the Ultra/ace screen. 
When you are asked for the fi lename, sim­
ply enter DMEN U. 

When your artwork appears onscreen, 
use the G command as you did with the 
Lincoln example above. Afte r you have 
copied your artwork into the desired Row 2 
and/or Row 3 slots of the Design menu, put 
your working Ultra/ace disk into the drive. 
Finally, use another new Ultra/ace option, 
Option 3 of the 0 command , which auto­
matically saves the fi les DMEN U. HRl and 
DMENU . HR2 on the disk in Drive 0. When 
you are finished, you will have a new De­
sign menu containing your own artwork. 
(Lines 348, 350, and 536 of Listing I are 
used to incorporate Option 3 of the 0 
command.) 

Zapping Old Files 
Another new feature added to U ltralace 

allows ed iting of screens destined for a two­
column printout. Formerly, after you had 
saved all eight screens necessary for a two­
column printed page, you could not do any 
editing because saving a corrected screen 
resulted in an output error. This occured 
because there m ust be at least eight unused 
granules on the disk, and 35-track d isk has 
on ly four free granules after eight screens 
are saved on it. 

I added the Z command (for Zap), which 
lets you kill a file on a designated di sk. 
Suppose you have saved a page of your 
two-column news letter Private Times on a 
disk in Drive I , and you used PT as the 
fi lenamc. If you want to edit the fourth 
screen of the left column , you would use 
Option I of the T command to load that 
screen image. (The fi lename would be PTL4. 
You wou ld also append : 1 for the drive 
designati on). When you fmi sh editing, you 
can now use the Z command to kill the old 
partial save. When asked for the fi lename, 
you must include its extension - thus, 
enter PTL4/ HR1 : 1. Use the Z command a 
second time to kill PTL4/HR2: 1. Now it is 
safe to use Option 1 of the 0 command to 
save PTL4 : 1. (Lines 132, 135, 524 and 526 
of Li sting I provide the Z command.) You 
don 't have to use the Z command before 

saving screens intended for one- and three­
column documents. 

It is worth noting why there mu st be at 
least e ight free granules on a di sk before 
you can save a full screen on il. D isk BASIC 's 
SAVEM command can be used to save the 
contents of any portion of Memory Bank 7 
(the 64K bytes between addresses $70000 
and $7FFFF). Ultra/ace screens reside in 
Bank 6. Before a screen can be saved, it 
must be switched with a porti on of Bank 7 . 
However, the needed portion of Bank 7 
contains much of Ultra/ace (UL T or ULE) ­
after the swap has been made, the BASIC 
interpreter loses track of where most of the 
strings are located, including the fi lename 
you designated for the screen to be saved. 
To counter this, a full screen is saved in two 
files temporarily named DUTl. BIN and 
OUT2 . BI N. The two files req uire eight gran­
ules of disk memory. When the save is 
completed and the memory banks are again 
switched, these files are renamed in accor­
dance with the filename you entered . 

A nother Option and Some Fixes 
I have added a fo urth option to the H 

command. If you select a specific number 
of columns then change your mind, you can 
now cancel the previous selection by using 
Option 4. Lines 324,396 and 522 of Listing 
I add thi s option. 

When you type text directly on the Ul­
tra/ace screen, left justification is usually 
imperfect. That is. the fi rst character of one 
or more lines may be spaced s lightly 10 the 
right of the left margin on the screen. This 
imperfect alignment is a resull of Ultra­
lace's word-wrap feature. [n order to keep 
up with fast typists, the program uses a 
quick HGET/HPLIT command pa irto transfer 
any part ial wrap-around word from the end 
of the line to the beginning of the next line. 
TI1ese commands transfer the partial wrap­
around word as desired only if the first 

· character of the word ha• been drawn start­
ing at a pixe l position e xactly divisible by 8 
or 4 (depending on the resolution of the 
screen you are using). The probability of 
thi s happening is 1/4 to l /2. 

Lines 72, 73, 518 and 520 of Listing 1 
cause every word of typed text to begin at a 
pixel position divisible by 8 or 4 for the 
high- and low-resolution screens, respec­
tively. Tltis placement of all typed words 
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g uarantees perfect left justi fication. Th is 
was accompli shed at the cost of introducing 
irregular spacing between words. 

The presence of the high-speed poke in 
Line 36 of U L T and U L E has been reported to 
have caused some input-timing problems. 
Therefore Line 36 of Listing I appears 
wi thout that poke. 

Another problem I fi xed is the occa­
sional overwriting of the bottom line of the 
text screen during ASCII-file input. Lines 
76 and 80 of Listing I provide corrections 
to eliminate this problem. 

Tbe fo llowing corrects a fi na l oversight: 
Those of you who have Tandy DMP print­
ers that print960 dots per line instead of800 
should insert 

POKE4689 , 160: PDKE4938, 33 : 

at the very beginning of Line 17 in ULT . 
F urthermore, if the control-code sequence 
for the 960-dot-per-line graphics mode is 
not 27 followed by 20, change Line 24 of 
U L T accordingly. Finally, if the second value 
of the left margin control code sequence is 
not 16 , add the following to the beginning 
of Line 17 : 

POK E468 2 .n: 

where n represents the second number in 
the left-marg in code seq uence for your 
primer. 

I hope the improvements and correc­
tions presented here will make Ultra/ace 
even more enjoyable and useful for you. 

H . Allen Curtis is interested in 17th and 
18th century histmy and enjoys biking 
through the colonial capital. He balances 
past and present with his computer work. 
He can be contacted at 172 Dennis Drive , 
Williamsburg, VA 23185. (804) 229-7086. 
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Optimizing Disk 1/0 
Downloading files from local BBSs and 

online s·ervices can be a lot of fun. How­
ever, the myriad of file formats available 
across various computers can also make the 
experience somewhat less pleasant. For 

Listing 1: trs. c 

# inc lude <stdio.h> 

main(a rgc, argv) 
int argc; 
char *argv[J: 
{ 

FILE *fp; 
1 ong pos; 
char i: 
char old, new; 

pfl i nit(); 

if(argc < 4) 
help( l; 

old~ <charl atoi (argv[l]l; 
new- (char) atoi (argv[2Jl: 
fp ~ fopen(argv[3], "r+"l; 

while(!) 
{ 

pos - fte l l (fpl : 

example, while researching information for 
the modem article in the March issue, I 
found an excellent document detailing the 
inner workings of the MNP protocols and 
other modem trivia on a UNIX-based sys­
tem. Unfortunately each line was termi­
nated with linefeeds that needed to be con­
verted to carriage returns so I could read the 
document on the CoCo. At first I decided to 
use a filter called t r to perform the conver­
sion. If you aren't familiar with the term, a 
filter is a utility that reads data from the 
standard input path, processes it, and writes 
the processed data to the standard output 
path. In this way, data can be sent via a pipe 

pri ntf( "%91 d\b\b\b\b\b\b\b\ b\ b". pos l; 
fflush(stdout); 
i -(char ) getc(fp); 

if(feof(fpl l 
exit( 0 l; 

if(i -old) 
1 - new; 

fseek(fp. pos, 0J; 
putc((intl i. fp); 
fseek(fp. (long) (pos + lll. 0); 

he lp( l 
( 

pr ntf( "U sage: 
pr ntf( " Example: 
pr ntf( "c onverts 
ex t( 0); 

tr [o ld byte ] [ new byte] [filename]\n\n"l: 
tr 10 13 letter.doc\n"l; • 
LF to CR in file letter.doc \n " l; 

The following products have recently 
been received by THE RAINBOW, examined 
by our 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. 

CoCo Cassette#ll3, a variety of programs 
presentedmonthlyfortheCoCo I , 2and 3. 
This issue contains Grade Book, keeps track 
of your grades on tape or di sk; Bingo 
Checker, plays 12 different bingo cards 
simultaneously; Caverns rif Oh No , a text 
adventure; Beauty Pageant, scores up to 12 
contestants to · help determine a winner; 
Telesale, tracks your current, future , or 
prospective clients by address, phone 
number. contact, and salesman; Cryptoquip, 
a puzzle game; Crionaulll Warrior 3, a 
CoCo 3 graphics game in which you must 
exit a building safely; Picture 3, a program 
for viewing and printing binary pictures on 

a DMP-1 00 or DMP-1 05; Solitaire Puzzle, 
a puzzling peg soli taire game; and Froggy, 
a machine-language Frogger clone. T & D 
Software , 2490 Miles Standish Drive, Hol­
land, M/49424 , (616) 399-9468; $8. 

The CoCo Family Recorder, a geneal­
ogy database for the CoCo 3. Requires an 
80-colurnn RGB monitor, and two drives. 
Monochrome versions are available upon 
request. This program is designed to help 
you track family members throughout his­
tory. The data is also compatible with a 
modified version of the MS-DOS program 
Genealogy on Display. FARNA Systems, 
904 2nd Avenue , Robins AFB, GA 31098, 
(912) 328-7859; $29.95. 

GrafExpress 2.0, two graphics and music 
programming environment systems - one 
for 16-color graphics; another for 256-color 
graphics. Mix different size fonts and text 
with graphics. Use these systems to create 
sprites (animated objects) and windows. 
Create 8-octave/4-voice music and inde­
pendently control the waveform, envelope, 
volume. and sampling rate. Supports the 
128/512K CoCo 3 and Hi-Res joystick inter­
face. Requires a CoCo 3 and a disk drive. 

with a command similar to 

l ist modem.doc ! tr 10 13 > mode 
ml. doc 

The disadvantage with filters is that data 
is typically processed one byte at a time. In 
other words, one byte is read, processed and 

Listing 2: t rb . c 

llinclude <stdio.h> 

unsigned BlockSize - 16384: 
char bl ock[l6384]; 

main(argc , argvl 
int argc: 
char *argv[J; 
{ 

FILE *fp: 
long pos; 
unsigned i; 
char -old, new: 

pfl init(l; 

if(argc < 4) 
help(); 

old - (char) atoi(argv[1Jl: 
new- (char) atoi(argv[2Jl: 
fp- fopen(argv[3], " r+" l: 

wh i le(! ) 
( 

pos- ftell(fpl; 
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written before the next byte is read. The 
overhead involved in reading individual 
bytes is enormous. If the fi le to be con­
verted is small. the overhead may not be 
noticeable. Unfortunately the file I needed 
to convert was rather large- in the neigh­
borhood of 250K. 

At this point I decided to write my own 

pri ntf( "%91 d\b\b\b\b\b\b\b\b\b", pos l; 
fflush(stdoutl : 

if((fread(block, sizeof(charl. BlockSize. fpll ! - BlockSizel 
{ 

i f (BlockSize- 1) 
exit(0); 

Bl ockSize 1- 2; 
fs eek (f p, pos. 0); 
continue; 

for(i - 0; i < BlockSize: i++l 
if(block[ i]- old) 

bl ock[i J - new; 

fseek(fp, pos, 0); 
fwr i te(block, s1zeof(charl. BlockSize. f pl; 
fseek(fp, (long) (pos + ( longl BlockSize), 0l; 

help( l 
( 

pri ntf( "Usage: 
pri ntf( " Examp le: 
pri ntf( " conver ts 
exit< 0 l; 

tr [old byte] [new byte] [filename]\n\n"); 
tr 10 13 letter.doc\n"); 
LF to CR in file l etter.doc\n"l: 

Sundog Systems , P.O. Box 766, Manassas , 
VA 22111, (703) 330-1'1989; $34.95 plu.< 
$2.50 S!H. 

Optimize Utility Set l , two uti lity pro­
grams for OS-9 that increase computing 
efficiency. optimize and in q both deal 
with fragmentation and the padding of di­
rectories with blank entries by eliminating 
fragmented files and compacting your di­
rectories for faster disk access. Requires the 
OS-9 operating system. JWT Enterprises, 
5755 Lockwood Boulevard, Youngstown, 
OH 44512, (216 ) 758-7694; $29.95. 

Optimize Utility Set 2, works as a comple­
ment to Optimize Utility Set I by verifying 
a disk' s integrity to avoid problems with the 
Set I and normal disk operations. Set 2 
contains two utilities: di rcheck and 
damcheck. di rcheck checks and corrects 
problems with the directory structure on a 
disk. damchec k, similarto di rc hec k, works 
with the disk's allocation map to account 
for every file on the disk. Requires the OS-
9 operating system. JWT Enterprises, 5755 
Lockwood Boulevard, Youngstown, OH 
44512, (216) 758-7694, $19.95, both sets 
available for $39.95. 

War Monger- A World at War, a 320-
by-200 resolution, 16-color graphics war­
game simulation that can be played by the 
computer, between two players, or by a 
player against the computer. Design the 
typeofterrain with the built-inconstruction 
set/simulator or use the terrains provided. 
Each army is made up of one to 60 units; 
and each unit has its own unique strength, 
firepower, range, movement capabilities, 
icons and other characteristics. Wars can be 
saved on disk. Requires a CoCo 3 and a disk 
drive. Sundog Systems, P.O. Box 766, 
Manassas, VA 22111, (703) 330-8989; 
$29.95 plus $2.50 S!H. 
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version of tr to demonstrate the effects of 
reading and writing one byte at a time. 
However. my version of this utility alters 
the original fi le instead of wri ting the 
changes to a secondary fi le. (Refer to L ist­
ing I for the fo ll owing discussion. ) 

First all variables req uired by the pro­
gram are decl ared and pf l i nit( l is called 
so the compiler wi ll include the routines 
necessary for priming long integers. The i f 
statement is used to ensure at least four 
arguments are included on the command 
line. If you forget to specify any of the 
required parameters, help< l is called to 
print the command-line syntax and an ex­
ample. The next step conven s the second 
and third arguments on the command line 
from ASCII to integers and assigns the 
result to ol d and new. The variable ol d 

Listing 3: tr . c 

contain> the value to be modified. and new 
contains the value to which the previous value 
is changed. In other words. each occurrence of 
old in the file is replaced with new. Then 
fopen( l is called to open the >pecified tile in 
the Update (read and write) mode. 

Although it may look strange, the wh i l e 
loop is used to step through each byte of the file 
until EOF (end-of-fi le) is reached. This might 
have been more obvious if J had used 
wh i l e ( ! fe of( f p l l. However, EOF cannot be 
checked at the beginning of the loop because 
f seek< l , which appears at the bottom of the 
loop, resets the EOF flag. Therefore wh i l e ( 1 l 
is used to force the while loop to continuously 
repeat, and an EOF check is performed imme­
diately after each byte is read. More on this in 
a moment. 

Atthebeginning oftbewh i le loop, ft e l l ( l 

pes - ftel l( f p); 

is called to obtain the current posi tion in 
the file. This value is a"igned to the 
variable pes, which is then printed on 
the screen. In the pri ntf( l statement, 
the value of pes is pri nted with a field 
width of nine spaces followed by nine 
backspace characters. This is done so 
that eac h successive value of pas is 
printed at the same location on the 
screen. The output of a high-level T/0 
function is stored in a 256-byte buffer, 
and the contents of that buffer aren 't 
actually written to the output device 
unt il the buffer is full . For that reason, 
ff l us h ( ) is called to force the buffer to 
be written to the screen. 

After the current location in the fi le 
is printed, a byte is read from the input 
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lile via a call togetc( l . As each byte bread 
from the file. OS-9 checks to see if it has 
reached the end of the tile yet. If EOF has 
been reached. an EOF error is returned to 
the C library function that requested the 
data to be read . The library function, in turn, 
sets the EOF flag associated with that path. 
It is at this pointtbatthe progra.m checks the 
EOF flag via if(feof(fplJ . l f EOF has 
been reached , feof( l returns a value of 
non-zero and exit ( 0 l is called to exi t the 
program with an error code of zero to indi ­
cate normal exit with no errors. If EOF 
hasn 't been reached yet, the byte read from 
the fil e ( i ) is compared with the value of 
ol d. If the two values are equal , i is as­
signed the value of new. At this point, 
f seek( lis called to back up the file pointer 
to the byte just read, that byte is replaced 
with the current contents of i , and f s ee k( l 
is called once more to position the file 
pointer at the next byte to be read. 

1/i ncl ude <s t di o . h> 

1/def i ne MAX_S IZE 16384 

p r i n t f ( " %91 d \ bl b \ bib \ bi b \ b \ bi b" . pes l ; 
fflush (stdout l ; Block Splitting 

uns ig ned Bl ockSi ze; 
cha r bl ock[16384 ); 

BlockSize - f r ea d(b l ock. sizeof(c har ) . MAX _SIZE . fp) ; 

fort i - 0; i < BlockS i ze; i ++) 

The next version of the program (see 
Listing 2) is similar to the first, but it reads 
and writes data in variable-length blocks 
with a technique known as block splitting. 
In this techn ique, a 16 K array is declared 
(bl oc k) to store a block of data from the 
fi le, and Bl ockSi ze is used to keep track of 
the current block size. Note that the initial 
size of the block is arbi trary and can be any 
reasonable size from one byte to several 
megabytes. Obviously a one-byte block 
reverts to the less efficient technique used 
in Listing I. As a rule of thumb, the initial 
block size should be at least the same size as 
one disk sector (256 bytes on the CoCo), 
but the larger the better. I decided to use a 
16K block because it fits nicely into the 
CoCo's 64K address space and allows plenty 
of overhead for the program code and other 
mi scell aneous data. 

main(argc , a r gv l 
i nt argc ; 

if(block[ i J --o l d) 
block [ i ) - new; 

cha r *argv[J; f s eeklfp . pa s. 0 ) ; 
{ 

FI LE *fp ; 
l ong pes; 
un si gned i: 
char ol d, new; 

fwr ite ( block . sizeof(c har l . BlockSize . fp ) ; 
f seek (fp . (l ong) ( pes+ (long) Bl oc kSize l. 0l; 

pf l i nit() ; 

if(a rg c < 4 ) 
hel p< l ; 

hel p() 
{ 

if( BlockSize !- MAX _SIZEJ 
exi t( 0J; 

ol d- (char) atoi(argv[l )) ; 
new - (cha r ) atoi(argv [2)) ; 
fp - f open<a r gv[3 ) , "r+" l; 

pr nt f( "Usage : t r [ old byte ) [new byte) [filen ame)\n \ n" ) ; 
pr ntf ( " Exa mp l e : tr 10 13 le t t e r .docln") ; 
pr ntf( "converts LF to CR in file l etter . doc\n"l ; 
ex t ( 0); 

whil e(l ) 

The Trading Post 
P.O. BOX 3453, CARBONDALE, IL 62902 

From E.Z. Friendly Software 
Leonardo's Paintbox ..... .. . ... ........ .... ....... .... ....... ............. $26.95 
Super Comics+ .. ..... .. ........... .... ..... .... .. ... ...... ... ......... ...... .. $21.45 
Picture Bingo .. ........ .... .... ...... .. ... .... ... .. .. ..... ...... ....... .... ...... $19.95 
Data Form Ill .... .. .. ....... ........ .. ...... ...... .... ... ...... .. ..... ... .. ... ... $19.95 
Letter Form Il l .... ... ... .. ... .. ...... .. .. ...... .. .. .... ..... .......... ..... ..... $19.95 
Math Games ......... ......... ........... .......... ........... ....... ... .... .... $1 9.95 
Keyboard Commander .. ......... .... ... ... ... ..... .. ........ ..... .. ... ... $19.95 
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CoCo Labels ....... .. ..... .. ... .. .... ... ... ... ........... ...... ............ ..... $19.95 
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In the block-splitting technique, data is 
read from the file in fixed-length blocks, 
modified in memory, and the changes are 
written to the file. This process continues 
until the data remaining in the file is smaller 
than the size of the block. At this point the 
block is halved, and the process continues 
with the smaller block size. After seve.ral 
iterations of this process, the block size will 
eventually be reduced to one byte and the 
process will be completed. 

The program in Listing 2 is basically the 
same as that in Listing I with the exception 
of the wh i 1 e loop. Instead of reading a 
single byte, fread() iscalledtoreadBl ock­
S i ze characters from the file. Note that 
f read ( ) returns the number of characters 
read from the file. This information is used 
to detennine whether or not the number of 
characters remaining in the file is less than 
Bl ockSi ze. If the number of characters 
read is less than Bl ockSi ze, the statement 
if(fread( ... ) !- Bl ockSize)isTrue.In 
this case, Bl ockSi ze is checked to see if it 
has a value of one. lfB l ockSi ze is one, the 
entire file has been processed, so the pro­
gram exits. If Bl oc kSi ze has a value other 
than one, Bl ockSi ze is divided by two, the 
file pointer is repositioned to the beginning 
of the partial block that was just read, and 
program execution continues at the top of 
the wh i 1 e loop. 

If a complete block was read, program 
execution continues at the for loop where 
the block is processed. Each byte in the 
block is checked to see if it matches o 1 d and 
is replaced with new if the comparison is 
True. Then the file pointer is repositioned at 
the beginning of the block it just read, and 
the changes are written over that block in 
the file. 

To put this into perspective, assume trb 
is processing a file that contains 30,000 
bytes. On the first pass, 16,384 bytes are 
read and that block is processed. On the 
second pass, the remaining 13,616 bytes 
are read. Because the number of bytes read 
from the file is less than requested, B 1 o c k­
Size is divided by two and the loopcontin-

Every Color Computer has what is called 
a keyboard rollover table, a section in 
memory that contains infonnation about 
whkh key is currently being pressed. Four 
locations in this table can be extremely use­
ful for programming menu functions and 
graphics-doodling software. The values in 
memory locations 341 through 344 can be 
used to determine whether any of the arrow 
keys or the four special keyboard keys arc 
being pressed. The following table shows 
the key values for these locations. (The 
CTRL.ALT, Fl andF2valuesarevalidonly 
for the Color Computer 3.) 

..121.. 247 
PEEK(341) 
PEEK(342) 
PEEK(343) 
PEEK(344) 

ALT 
CTRL 
Fl 
F2 

UpArrow 
Down Arrow 
Left Arrow 
Right Arrow 

The most common way to use these peeks 
is with I F statements in an endless loop. 
Within the loop, test for the keys you need. 
If one is pressed, have the program jump out 
of the loop. For example, you might use 

IF PEE K(3 41 l-247 THEN 200 

10 test for the up arrow. 
If you go this route. you may need to use 

delays (FOR/NEXT loops) ins ide the endle&> 
loop to slow the keyboard response. Experi­
ment to find su itable de lays. 

ues with a block size of 8192. On the third 
pass, 8192 bytes are read and the block is 
processed. On the fourth pass, 5424 bytes 
are read and Bl ockSi ze is again divided by 
two. On the fifth pass, 4096 bytes are read 
and the block is processed. This continues 
until B 1 ockS i ze is one, which occurs on the 
twenty-first pass. On the twenty-second 
pass, the second if test is finally True and 
the program exits. 

Collclusions 
To give you an idea of the speed differ­

ence, I used both trs (byte-at-a-time) and 
trb (block-splitting) to convert a 93K 
document on a Tandy 35-Meg hard drive 
with OS-9 Level II. Total execution time of 
trs was just over 2\6 hours while trb con-

verted the same file in approximately 50 
seconds. Although block splitting is much 
more efficient, it is still not the most effi­
cient techniq ue. To convert a 30,000-byte 
file , t r s requires 30,000 read and write 
operations and trb requires 22 read and 
write operations. However, it is possible to 
convert the same file in two passes. The 
modified versionoft rb is shown in Listing 
3. The modified version works pretty much 
the same as t rb, except that the last block in 
the file is completely processed instead of 
resorting to block-splitting techniques. To 
accomplish this, the constant MAX~S I ZE is 
used to indicate the maximum size of a 
block, and Bl ockSi ze is assigned the value 
returned from tread( J, which is the actual 
number of characters read. The entire block 
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is then processed and Bl ockSi ze is com­
pared to MAX~SIZE. If BlockSize is less 
than MA x~s I z E, the program exits. As a 
comparison, the modified version converted 
the same 93K in approximately 46 seconds. 
Although the time saved isn't tremendous, 
the complexity of the code is significantly 
reduced. 

ln addition to being OS9 Online SlGop, 
Greg Law enjoys programming 011 all types 
of computers and has worked on systems 
ranging from the CoCo to the Burroughs 
86700 super mai11jrame. He lives in Louis­
ville , Kentucky. Greg's Delphi username is 
GREGLAW. fr::t 
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Batch Downloads 
and Database 

Searches 
Delphi adds batch downloading! Many 

of you have been using Y modem or 
Zmodem to download from Delphi's data­
bases, so you know that you could down­
load only one file at a time. Well, that ' s in 
the past. Using Ymodem, Zmodem, or 
Kermit , you can now download several 
files at once . You can download either 
selected files, or all fi les from a database 
group. You cannot, at least yet, download 
files from separate groups with one com­
mand. If you want to download all fi les 
from a group, you can enter ZDOW ALL, 
YB DOW ALL or KD OW ALL to download the 
files with Zmodem , Ymodem or Ke rmit , 
respectively. 

If you want only certain files, however, 
you can specify a range of fi les or individ­
ual files . For example, you can type Y BDOW 
1·17 to use Ymodem to download fil es I 
through 17 of a database group. or you can 
type Z DOW 1 2 4 7 to download only fi les 
I, 2. 4 and 7 of a database group usi ng (in 
this example) Zmodem. 

Searching the Da tabases 
You may have noticed that I missed the 

last two months. A hard-drive crash last 
November shur down my CoCo. This brings 
me to my first topic this month: periodic 
backups! If you have a hard drive, you 
should be making periodic backups. I was 
lucky and didn ' t lose any fi les; [ had a 
recent backup. If yo u aren ' t c urrent ly back­
ing up your hard drive, you may want to 
search the databases for back-up programs. 
A back-up program is a utility, and utilities 
and applications are fo und in the Applica­
tions (6809) database . Thus, from the OS9> 
prompt, the following commands help you 
find all back-up program s ava ilable: 

OS9> data app 

We l come t o t he OS-9 Slo da t aba ses 

DBAS ES: App> search backup 

Start i ng a new search. 
BACKUP: 6 found. 
DIR ECTORY. READ. WI DEN. and NARR 
OW wi ll now operate on the selec 
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ted i t erns . 

DB AS ES: App> dir 

Directory of Selected Items: 

EASY BACK BACKUP UTIL. PRDG SEP 
-91 TI MLTAYLOR 
BRU/ OS-9 BAC KUP /RESTO RE UTILITY 

PROG JUN -91 DODGEC OLT 
SB ACK Vl. O: HDKIT INTE RFACE PRO 
G MA R- 91 SEB J MB 
RECOVER/BAC KUP PROG DEC-89 SE 
BJMB 
HDKIT: BACKUP/RESTORE PROG MAY 
- B9 OS9UGVP 
ARCHIVE I RESTO RE FACILITY PROG 

NOV"86 CONNOL LY 

No more en t rie s se l ected. 
No.tice that I typed only enough of the 

database name to make it unique. Also, 
press ing ENTER by itse lf at the 
DBASES: App> prompt is a shortcut for the 
DI R command- at any database topic 
prompt, pressing ENTER shows you a di­
rectory. The search selection lasts until you 
change databases, leave the databases, or 
enter another SE ARCH command. In the 
exampl es that follow, luse sea as an abbre­
viation for search - Delph i accepts the 
command either way. 

Now that a number of files have been 
selected , you can read them in order by 
typing READ, or you can read a specifi c one 
by entering, for example , READ HDKIT to 
read HOKIT : BACKUP /RESTORE . As you might 
expect, you need only type enough of a 
group name to make it uniq ue among all 
selected items. If you type a name that isn 't 
unique, Delph i shows all group names that 
match the pattern you entered . You can 
often usc this to your advantage. For ex­
ample, if you are searching for a group but 
can't remember the exact name, use the 
first few characters with the REA D com­
mand. Delphi then displays a listing of all 
groups that begin with that pattern. 

You can also search for more compli­
cated patterns of keywords. If l wanrcd to 
search for a C graphics library, I might type 
the fo llowing sequence of commands from 
the applications database (remembering that 
libraries will be in the Programmer's Den 
database) : 

DBAS ES: App> set pro 
DBASE S: Pro> sea library 

St a r tin g a new searc h . 
Ll BRAR Y: 18 f ound. 
DI RECTORY. RE AD. WIDEN. a nd NARR 
OW wi 11 now operate on t he sel ec 
t ed i terns. 

I've found 18 entries, but now I want to 
narrow the libraries to only those libraries 
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dealing with C. Let 's try using the NARROW 
command: 

OBASES: Pro> narrow c 
C: 77 found . 
16 found so far. 

Well, that didn ' t help much. There are 
77 entries in the Programmer's Den with a 
keyword that starts with C , 16 of which are 
entries already selected. We've narrowed 
the choices a little, but not much. I just 
remembered that the library is named 
cgfx. l, so I'll start a new search: 

OBASES: Pro> sea library and cgfx 

St ar t ing a new search . 
LIBRARY: 1B found. 
CG FX: fo und. 
3 found so fa r. 

Ah, this was more successful. There are 
only three groups that have both library and 
cgfx as keywords. Now I'm down to a small 
number of groups. You can a lso u se OR 
where I used AND above if you want to 
search for several items at once. WIDEN 
works as you would expect: It selects all 
groups in the c urrent database with the 
given keyword in add ition to currently se­
lected groups. 

When you upload a new item to the 
databases, please put appropriate keywords 
in your submission. As you can see, this 
makes it muc h easier to find ! 

Database Acti vities 
Greg Law and l have been making steady 

progress in the database reorganization. 
The Telcom database has been fully moved 
into the Telecom (6809) database, and a ll 
patches have been moved into the appropri­
ate databases. Patches now belong in the 
same databa-;e where the item being patched 
would go. For example, a patch to an appli­
cation would be posted to the Applications 
(6809) database while a patch to a RiBBS 
utility would be posted in the Telecom 
(6809) database. 

We are in the process of copying the files 
from Graphics & Music into the old, emp­
tied Patches and Telcom databases. W hen 
we are fini shed , Patches will be renamed 
Games & Graphics while Telcom will be 
renamed Music & Sound. 

Getting to the CoCo and OS-9 SIGs 
Delphi has rearranged some menus. The 

CoCo and OS-9 SlGs are no longer avail­
able from the Groups menu: both have been 
moved to the Computing menu. If you 
automatically enter either SIG when you 
log on to Delphi, you need to edit your 
settings. Todothis,typeSET SET DEFA ULT 
from either the COCO> or OS9> prompts 

TETRIX 
Fallif9 bk>ck puzzle lor 1·3 playOB. 32K DECB 

PYRANIM 
Speed & Strategtl 

Based on Chnese game of N M. 32K DECB 

CUCKOO 
Teachyouf9 ores how to read a dock lace. 32K DECB 

KID-DRAW 
Colorlul text & graphics. 

Smple onough for pro-school. 32K DECB 

DISK JOCKEY 
Tarn• ~\:~~~r:r~~~~~~~i~'"8~Uames, 

$19.95 each, all four for $39.00! 
($2 S&H. CT residents add 6% lax) 

The Gibralter Software Co. 
65 Bluff Avenue 

Rowayton, CT 06853 
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Then type COMP COCO or COMP OS9, and 
future logons will bring you to the correct 
place, automatica ll y. If you normally log 
on to Delphi at the MAl N> prompt, you may 
want to set your default login menu so that 
you automatically enter your c hosen SIG. 

October and November Uploads 
One ofthe most exciting uploads is Rick 

Adams ' (RICKADAMS) Online Adventure 
Interface in the Telecom (6809) database. 
This application allows you to generate text 
adventures, which other people can then 
play. Online Adventure Interface is written 
so that the game host runs the software on 
his OS-9 system while several people in 
Conference issue special commands to the 
host. Daniel Hauck (HAUCK) released the 
first new adventure for the Online Adven­
ture Interface: The Room . Rick Adam s also 
released UUCP version 4.0. 

In the Graphics & Music database, Mark 
Carlson ( MARKCARLSON) released the lat­
est version of the popular p 1 ay command. 
This version adds the option to play sounds 
through the Orchestra 90/CC cartridge . 
Mark Griffith (MARKGRI FFITH) re leased 
into Programmers Den source code to a 
CoCo version of termca p, a li brary of rou­
tines UNlX programmers commonly use to 
write terminal- independent programs. 

The 68K-OS9 database saw the most 
action, with so many uploads I can' t de­
scribe them all ! Mark Griffith released a 
skeleton program for wri ring C programs 
for use with MM/1 windowing systems. 
D on 't 'tart wri ting your new O S-9/6 8000 
application without looking at this example. 
Brian Wright ( POLTERGEIST) uploaded the 
latest vers ion of the GNU C compiler. This 
compiler requires a lot of memory to run, 
and may not run fast, but it creates tight, 
optimized machine code. Greg Law 
(GREGL) spent a weekend uploading the 
entire TOP archives. TOP stands for The 
OS-9 Project, and is the name assumed by 
a group of people in Germany who write 
and release a lot of useful public domain 
utilities 
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(llalnhw appro¥'edl) 



26 May 1992 

Finally, in the OS-9 SIG, Rick Ulland 
(RICKULAND) contributed an OS-9 cheat 
sheet that contains error numbers, colors, 
pauerns, and other useful information . . 
Check it out! 

In the CoCo SIG, Allen Huffman (SUBE­
THA) released his report on the Atlanta 
CoCoFest. Francis Swygert's (DSRTFOX) 
upload, HARDCTY. ARC, is a group of utilities 
donated by the Hardin County Color Com­
puter Club in Kentucky. Francis also re­
leased a genealogy database demo for the 
CoCo Family Recorder. If you need to 
create a calendar for a month from any year 
between 1753 and 2052, you ' 11 want to use 
Andrew Jackson 's (AJACK) IV Century 
Calendar Editor. Frances Calcraft (FRAN­
CALCRAFf) released a new version of his 

OS-9 SIG 

General Information 
OSK GFX STANDARD V 2.01 

DoNVAIL 
Don Vaillancourt 

FREE ON-LINE NEWSPAPER 
G_SYSTEMS 
John Gazy 

SUMMARY OF MOUSE CHARACTER! STICS 
EDELMAR 
Ed Gresick 

NEW OSK MAGAZINE - ROUTE 68 BRIDGE 
G_SYSTEMS 
John Gazy 

HOW TO PUT "CARMEN"" ON ONE OS 80 
BNEWHART 
Robert Newhart 

Applications (6809) 
SNAP: DISK EDITOR (V3J 

COMPER 
Glen Hathaway 

ARCHIVE COMPARISON UTILITY Vl.O 
DSPICER 
Dave Spicer 

PRINTFORM V1.3: PRINT FORMATTER 
WOAY 
Jim Martin 

LANOSCAPE2: FRACTAL SCREEN SAVER 
KMTHOMPSON 
Kelly Thompson 

SS: SCREEN SAVER MENU 
KMTHOMPSON 
Kelly Thompson 

KEEP TRACK OF DE LPHI TIME! 
KMTHOMPSON 
Kelly Thompson 

POP V4.4 - WINDOWS ON THE FLY 
ANIMAJIK 
Alan Sheltra 

DIVVY: DIVID E SCRN INTO 2-4 WIND 
MISHOO 
Mike Shook 

WHEREIS: FIND FILES ON HARDDRIVE 
MEYEOOI 
Homer Meyer 

YA!P V1.4: INVENTORY PROGRAM 
RAYMAYEUX 
Raymond Mayeux 

MENU - A SIMPLE OS9 MEN U 
HAUCK 
Danie l Hauck 

MULTI/VUE COPY 
HAUCK 
Daniel Hauck 

CTEXT COLOR PROCESSOR 
HAUCK 
Daniel Hauck 

CHECKBOOK+/OS -9 DEMO 
JOELHEGBERG 
Joel Ma1hew Hegbcrg 

DISKCOPY VERSION 2.0 
DKINDBERG 
Darren Kindbcrg 

AI F & ICON FOR OS TERM 
REVWCP 
Br. Jeremy, CSJW 

Ml N I BANNERS09 - DEMO 
JOELHEGBERG 
Joel Mathew Hegberg 

INVENTORY TRACKING PROGRAM 
MOHRT 
Tim Mohr 

Telecom (6809) 
CUSTOMIZE OSTERM PALETTES 

MOHRT 
Tim Mohr 

OAI - ONLINE ADVENTURE INTERFACE 
RICKADAMS 
Rick Adams 

512K CoCo 3 monitor program; this ver­
sion allows you to generate a hardcopy of 
the information being displayed. 

Peter Cooper (RAINDROP) uploaded a 
dot-to-dot strategy game. In the Music & 
Sound database, Joe Sannucci released a 
new version of Chris Bobcock's PLAYMACS 
program, which plays Mac sound files on 
the CoCo. This version supports many new 
features. 

Eddie Kuns is pursuing a doctorate in 
physics at Rutgers University. He lives in 
Aurora, Illinois , and works as a program­
mer and researcher at Fermilab. Eddie is 
the OS9 Online database manager; his 
username is EDDIEKUNS. 

RICK ADAMS' UUC P 4.0 
RJCKADAMS 
RiCk Adams 

·Device Drivers 
OSK NAMES ON OS9 

J!MBM 
Jim Manning 

Patches 
KARA 114: NUDE PICTURE (G!FJ 

LEEWILLIAMS 
Lee Williams 

BIROS OF PREY (VEFJ 
HOWAROC 
Howard Rouse 

HAVE A NAVY DAY! (VEF) 
HAUCK 
Daniel Hauck 

SAMPLE RAYTRACED IMAGES 
GRAPHICSPUB 
Bob Montowski 

SAMPLE RAYTRACED IMAGES 
GRAPHICSPUB 
Bob Montowski 

SAMPLE RAYTRACED IMAGES 
GRAPHICSPUB 
Bob Montowski 

SAMPLE RAYTRACED IMAG ES 
GRAPHICSPUB 
Bob Montowski 
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113 

112 

Ill 

EYEBALLS: RAYTRACED (G!F) 
MIKESTREAN 
Michael Strean 

TRBIKE: RAYTRACED (GJF) 
MIKESTREAN 
Michael Strean 

GUEST: RAYTRACE (G!FJ 
MIKESTREAN 
Michael Strean 

PARROT (G!F) 
MEYEOOI 
Homer Meyer 

Telcom 
ELVIS SONGS (UMEJ 

IIOWARDC 
Howard Rouse 

GOLDEN OLDIES I ! (UMEJ 
HOWARDC 
Howard Rouse 

GOLDEN OLDIES (UMEJ 
HOWARDC 
lloward Rouse 

CLARINE T POLKA ( UM E) 
DRDUDE 
Andy DePue 

THE MUSIC BOX (UMEJ 
DR DUDE 
Andy DePue 

CHOP IN ETUDE (UMEJ 
DR DUDE 
Andy DePue 

A SPOON FULL OF SUGAR 
DRDUDE 
Andy DePue 

ANNE'S THEME (UMEJ 
DRDUDE 
Andy DePue 

THE ENTERTAI NER (UMEJ 
DRDUDE 
Andy DePue 

Graphics & Music 

(UMEJ 

(Gl F) 

(GI F) 

(Gl F) 

( GI F) 

WORLD MAP : PLOT OUT TH E WOR LD 
HAUCK 
Daniel Hauck 

THE ROOM: GAME DATA <OAIJ 
HAUCK 
Daniel Hauck 

MONTY PYTHON SOUND FILES 
DEANHOLDER 
Dean Holder 

DR. WHO SOU ND FILE 
DEANHOLDER 
Dean Holder 

PLAY V5: PLAY DIGITIZED SOUNDS 
MARKCARLSON 
Mark Carlson 

MELT: DON'T OVERHEAT THAT SCREEN 
DRDUDE 
Andy DePue 

CAR TOG: WORLD MAP PROGRAM 
RICKMAC 
Richard McNabb 

Programmers Den 
SIMPLE TCP & FTP UNIX SOURCE 

BOO DOOZER 
Jason Lambert 

COCO/OS9 GUI SKELETON 
EMTWO 
Paul M. Fitch, Jr. 

TERMCAP FOR LEVEL I I 
MARKGRJFFITH 
Mark Griffith 

68K-OS9 
SC V6.16: SPREDSHEET PROGRAM 

KSCALES 
Ken Scales 

MESSAGE OF THE OAY FORMATTER 
BRYANC 
Bryan Clingman 

SCREENS OSK2 .4 
EM TWO 
Paul M. Fitch, Jr. 

SYSTEM IV SCREEN COLORS 
PAGAN 
Stephen Carville 

SKEL: MM/1 WINDOWS C PROG AID 
MARKGRIFF!TH 
Mark Griffith 

UNZI P: EXTRACT ZIP ARCHIVES -OS K 
EMTWO 
Paul M. Fitch, Jr. 

LOGITECH MOUSE FILTER FOR MM/1 
RANDYKWILSON 
Randy Wilson 

TC70 MEMORY MAP 
FHOGG 
Frank Hogg 

VGIF: C SOURCE TO VGA GIF VIEWER 
WRHAMBLEN 
William Hamblen 

GNU C AND C++ 1.40 
POLTERGEIST 
Brian Wright 

TOP DISK ARCHIVES 
GREGL 
Greg Law 

TOP DISK INDEXES 
GREGL 
Greg Law 

VGA GRAPHIC DEMO FOR SYSTEM IV 
DPHTLIPSEN 
Dave Philipsen 

ZMODEM FOR OSK 
RA NDYKWILSON 
Randy Wilson 

MARK GRIFFITH'S STERM ORIG +MOD 
JOHNREED 
John Wainwright 

TOWERS OF HA NOI GAME 
DPHILJPSEN 
Dave Philipsen 

RDUMP-LIKE UTILITY FOR OSK 
JOHNREED 
John Wainwrigh t 

MM/1 BASIC FONT CHANGER 
JOHNREED 
John Wainwright 

FIXFONT4: FIX FOR FONT l/4 ON I~MI 
JOELHEGBERG 
Joel Mathew Hegberg 

OSK_GFX_STANDARDS_I I 
DON VAIL 
Don Vaillancourt 

Tutorials & Education 
COCOAID: OS-9 CHEAT SHEET 

RJCKULAND 
Rick. Ulland 

CoCoSIG 

General Inrormation 
COCOFEST91REPORT. TXT 

SUBETHA 
Allen Huffman 

CoCo 3 Graphics 
ST. PATRICK'S DAY 

KEYBOARDMAN 
Anthony Dawson 

THE RAINBOW 

MAC TO CM3 VERSION 2.0 
RJCKMAC 
Richard McNabb 

CM3 CHRISTMAS BAND FLYERS 
KEYBOARDMAN 
Anthony Dawson 

DISNEY IN CM3 
RICKMAC 
Richard MeN abb 

CAN YOU SEE IT 
SANNUCCI 
Joe Sannucci 

SAN FRANCISCO PICS 
ESCHULMAN 
Erich Schulman 

COTTAGE 
SANNUCCT 
Joe Sannucci 

BATTLE.GIF 
CDUB 
Carl Gregory 

ERIKA 
BOYNGER 
Dayid Boynton 

CM3-TO-GIF CONVERSIONS 
STEVEPDX 
Steve Ricketts 

Uti lities & Applications 
HARDCTY. ARC 

DSRTFOX 
Francis Swygert 

JAPANESE .ARC 
SAN NUCCI 
Joe Sannucci 

XMAS LABELMAKER (C3J 
EDCHAMPION 
Emerson Champion 

NON-MULTI PAK ROMMOV ER. BAS 
RlCKMAC 
Richard McNabb 

IV CENTURY CALENDAR EDITOR 
A JACK 
Andrew Jackson 

EZ -ARC VJ.2 (EXT - ADOS -3) 
CERCOMPBILL V 
Bill Vergona 

THE CAPITALIZER 
KARLOS42 
Karl Garrison 

512K COC03 MONITOR WITH HARDCOPY 
FRANCALCRAFf 
Frances Calcraft 

RA NDOM NUMBERS 
KARLOS42 
Karl Garrison 

CCFAMREC. DSK 
DSRTFOX 
Francis Swygert 

COLOR CHORDINATOR 
DRILLMASTER 
Johnny Williams 

EZ-ARCI VER 
CERCOMPBlLL V 
Bill Vergona 

DIVIDE ANY FIL E 
KEN HALTER 
Ken !!alter 

USE YOUR FUNCTION KEYS 
KENHALTE~ 

Ken Halter 

Games 
AD&D ALIGNMENT DETERMINER 

KARLOS42 
Karl Garri son 

GANTELET I I SCR EEN EDITOR 
CPELOSI 
Charlie Pelosi 

DDT2 DOT STRATAGY 
RAINDROP 
Peter Cooper 

Music & Sound 
SMARTMAC. ARC 

SANNUCCI 
Joe Sannucci 

FROMART.Z!P (UNZIPPED) 
SA WILLIAMS 
Bob Williams 

AOAG !0 
THESCHU 
Brian Schubring 

GHOSTBUSTERS THEME 
KARLOS42 
Karl Garrison 

Product Reviews & Announcement 
KUDOS FOR EVERSOFT 

THE ROOKIE 
Tom Kowalski 

Telecommunications 
DB-25 RS-232 PORT GIF 

ESCHULMAN 
Erich Schulman 



DELPHI - The ~1 per hour online solution! 
DELPHI's 20/20 Advantage Plan sets the standard for online value: 
20 hours for only $20, for all the services you want! 

• Thousands of files to download. 
• Chat lines with hundreds of participants. 
• Worldwide e-mail. 
• Hobby and computer support groups. 
• Multi-player games. 
• Local access numbers 

in over 600 cities and towns. 

'frial Offer: 5 hours for ~5! 
Try DELPHI at $1 per hour. Join today and get 5 hours of evening and weekend 
access for only $5. If you're not satisfied, simply cancel your account before the 
end of the calendar month with no further obligation. Keep your account active 
and you'll automatically be enrolled in the 20/20 plan for the next month. 

1. Via modem, dial 1-800-365-4636. 
2. When connected, press RETURN once or twice. 
3. At Password, enter RB55 

Questions? Calll-800-695-4005. 

Rates apply for evening and weekend access from within the mainland US. There is a one-time enrollment fee of $19 
when you join the 20/20 Advantage Plan. Further details are provided during the online registration. 

DELPHI is a service of 
General Videotex Corporation 

1030 Massachusetts Avenue 
Cambridge, MA 02138-5302 

800-695-4005 • 617-491-3393 
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5 ' RAINBOW MAGAZINE 
10 POKE &HD7C0, 0: POKE&HD816, 20 
20 POKE 150,1 
30 VERJFYON 
40 WIDTH 32:PALETTE12,63:PALETTE 
13,0:PRINT"JNSERT A DISK AND PRE 
SS [ENTER]." 
50 FOR A-1024 TO 1055 :W-PEEKCAJ: 
FOR B-A+32 TO 1503 STEP 32:POKEB 
,W:POKEB - 32,96:JF JNKEY$-CHR$(13 
) THEN 70 ELSE NEXTB:NEXTA 
60 FOR 0-1 TO 14:PRINT@480:FORI-

IT03:NEXTJ :NEXTQ:GOTO 50 
70 PALETTE12.0:PALETTE13,18:CLEA 
R 4096 
80 ONBRKGOT080: POKE&HF77E, 33: POK 
E&HF798, 33: POKE&HF850, 33: POKE&H F 
890,33 : POKE&H F91C, 33: POKE&H F812, 
33: POKE&HF7ED, 33 
90 POKE &HE047 ,0 
100 POKE &HF F94,0:POKE&HFF95 ,1 
110 POKE 65497,0 
120 POKE &HE045,19:POKE&HE047,0 
130 WIDTH 80 
140 PALETTE0, 0: PALETTES, 63: A TTR0 
, 0: CLS 
150 DIM F$(68) :DIME$(68) :DJMT(68 
J: DIMAC 68): DJMGC 68 J: DIMN( 68 J 

JWT Enterprises 
Optjmjze lltj!jty Set I: Optlmlze your disks by ellminat!ng fragmented Illes 
and compacting your directories for faster llle access. Runn1ng ttme averages one 
hour. Also Includes a ut!llty to assess rue fragmentation and d!reetory fragmenta­
tion as well as excess d!reetory padding. Can work In conjunction with Burke & 
Burke's repack ut!llty. Look for upcoming review In Rainbow. $29.95; Forelp 
Poam,e, o.dd $3.00 

Optjmjze Utility Set 2; Contains two programs to check the Integrity of your 

disks. Detect and correct any d!reetory or rue structure errors. Run periodically 
and before any optlmlzatlons to Insure the reliability of your data. Look for upcom­
Ing review In Rainbow. $19.95; Fore!Jin Poam,e, add $3.00 

Optimjze Utiljty Set Pac; Combination of both optimize sets. Purchasers of 
the Optimize Ut.ilit.y Set I can upgrade for $9.95 wllh proof of purchase. $39.95; 
Foreign Poam,e, add $4.00 

Njne-Tjmes; Each Issue contains: 9 helpful and useful programs to help build 
your OS-9 library • Instructions, examples, and samples of Baslc09 procedures 
and subroutines to help with your own programs and your understanding of 
Basic09 • C programs and programming examples • Hints, Help columns, and 
Informative articles to advance your knowledge of OS-9 • Supplied totally of 5. 25" 
disk • Bound manual sent to each new subscriber for help in gelling Nine-Times 
up and running, as well as tips on using It wllh a ram disk or hard disk • All 
graphic/joystick Interface for ease of use. One Year Subacrlptlon, $34.95; 
Co.nacllan Poatage, add $1.00; Foreign Poatage, add $8.00 

Back Issues; Available for !he May 1989 lhrough November 1991 Issues. Please 

write for Information on Back Issue contents. $7.00 each; Foreign Postage, add 
$2.00 each 

Magazine Source; Due to many Inquiries, the source code for the magazine 
graphic presentation shell is being provided as an Informational tool. Included Is 
the actual Basic09 source code and compiled modules on disk. as well as docu­
mentation and a printed copy of the source code. $25.95; Foreign Postage, add 
$5.00 

JWT F;nterpriSes 
5755 Lockwood Blvd. 

Youngstown. oil 44512 
ru hm('al Asstsldllt'C.: & lnqumlS' 

(216)-758-7694 
~ 
RAINBOW 
CERTlfiCIIT!a.l 

~(,.\L 

ll:nilfn,..,....._..._U.S . .,.__.c-.AD,........,.pos•I.-2. 

Sony. no C.O.D.'s or crcdil cards; Foreign & Canadian orders, please usc U.S. money orden. 

U.S. checks, allow 6-8 weeks for receipt of firSt issue/back iSsue. 

160 ON BRK GOTO 160 
170 ON ERR GOTO 1590 
180 GOSUB 720 
190 C LS 
200 ATTR0, 0 
210 PALETTE0 ,0: PALETTES, 63 
220 CLS 
230 LOCATE 34,0:ATTR4,4,B:PRINT" 
10 .BAS"; :ATTR0,0 
240 LOCATE 32,l:ATTR0 ,0,B, U:PRJN 
T"BY NICK JDHNSON.";:ATTR0,0 
250 LDCATE12,23:ATTR 0,0,U:PRINT 
"U SE ARROW KEYS TO POSITION AND 
ENTER TO MAK E SELECTION."; :ATTR0 
,0:LOCATE0 ,0 
260 LOCATE 70 , 2:ATTR4,4:PRINT"[B 
REAK]:" : LOCATE 70,3:PRINT" RE · RE 
AD":LOCATE70,4:PRINT" DIR ":L 
OCATE70,6:PRINT" [0] QUIT ";:ATT 
R0,0 
270 H-0: V-2 
280 FOR I-1 TO Q- 1 
290 LOCATE H, V: PRINT F$( I)". " E$( 
!); 
300 V- V+ 1: IF V-23 THEN V-2: H-H+ 1 
4 
310 NEXT I 
320 HF-l:D-0:B- 0:GOSUB1130 
330 GDSUB 1220 
340 D-1 :GOSUB1130 
350 IF UA-1 THEN HF-HF - I: I F HF<l 

THEN HF- 1 
360 IF LA-1 THEN HF-H F-2 l:I F HF< 
1 THE N HF-HF+21 
370 IF RA-1 THEN HF-H F+21 : IF HF> 
Q-1 THEN HF-HF -2 1 
3B0 IF DA-1 THEN HF-HF+l: IF HF>Q 
- 1 THEN HF-0 · 1 
390 IF E-1 THEN GOSUB 1790:GOT04 
20 
400 B-0: 0- 0: GO SUB 1130 
410 GOSUB 1220:0-1 :GOSUB1130:GOT 
0 350 
420 B-1: D-0: GO SUB 1130 
430 FOR X-64 TO 0 STEP-16:PALETT 
EB, X: FOR Y-1 TO 100: NEXTY: NEXTX 
440 LOCATE 0,2:PRINT:LDCATE0,2:A 
TTR 4,4,B:PRINT"OPENING ";:ATTR4 
,4,U:PRINTFS(HF)". " E$(HF); :ATTR4 
,4 
450 POKE65496,0:0PEN"D" .Ill, F$(HF 
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)+". "+E$CHF)+""', 1 
460 8-LOF(l) 
470 CLOSE 
480 POKE65497, 0 
490 PRINT 
500 INPUT"ECHO OUTPUT TO PRINTER 
";O$:IF Q$-"Y" THEN POKE 360,162 
:POKE 361.191 ELSE POKE 360,&HCC 
:POKE36l,&HlC 
510 LDCATE0,2 :PRJNT "The flle "; 
:ATTR4,4, U: PRINTF$(H F) " , " E$(HF); 
:ATTR4, 4: PRINT" contai ns"B"bytes 

52~ PRINT"and occupies"N(HFJ"gra 
nules of disk space.":PRINT"Ther 
e are"(N(HFJ*2304J -B "wasted byte 
s in these granules." 
530 PRJ NT"Th is is a ( n J "; 
540 IF T(HFJ-0 THEN PRINT"'BASI C 
"; ELSE IF T(HFJ-1 THEN PRINT"AS 
CIJ "; ELSE IF T{HFJ-2 THEN PRIN 
T"Machine Language "; ELSE IF T{ 
HF)-3 THEN PRJNT"Asm. Source Cod 
e "; ELSE PRINT"unknown "; 
550 PRINT"file." 
560 PRINT"It is in"; 
570 IF A<HFl-255 THEN PRINT"ASCI 
I "; ELSE PRINT"BINARY "; 
580 PRINT"format." 
590 IF T(HF)-2 THEN GDSUB 1330 
600 POKE 360,&HCC:POKE36l,&HlC 
610 LINE INPUT"Woul d you like to 

see t he file data?" ;0$ 
620 IF Q$-"Y" THEN 630 ELSE 700 
630 INPUT"ECHO FILE DATA TO PRIN 
TER";O$:IF Q$-"Y" THEN POKE 360, 
162:POKE361,191 
640 POKE65496,0:DPEN"I",I/l. F$(HF 
J+". "+E$(HFJ 
650 IF EOFC 1) THEN 660 ELSE INPU 
TI/1.A$:PRINTA$; :GOTO 650 
660 CLOSEI/1 
670 POKE65497, 0 
680 IF INKEY$-"" THEN 680 
690 PRINT 
700 POKE 360,&HCC:POKE361,&HIC:G 
OTO 190 
710 GOT0710 
720 ' READ 01 RECTORY 
730 ATTR0,0:PALETTE8,63:C LS :LOCA 
TE40-9, 12 :ATTR4, 4, 8: PRINT"READIN 
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we have over 1500 programs for your coco 
~~~~Y,Utl f'~L~~"~ m\l'.ll:~··"' ~HM!A~l'1 

~ BUSSINESSPUN HIDE DIRECTORY PAX CO'I/F.RSHEET PAUDINLEGEND 
ULTIM4TERUI£R LOST TREASURE FISHERMAN'S QUIZ TO-DOUST 
MAn-fDERBY Q.UB REGISTER BETTING ODDS 3 PRINTER GRAPffiCS 3 

RAINBOW BLOaJ PRESS.J SNA.l.'KSHAO< COCOJCHE.SS2 OlD-TIMBSC~ 
COBRA ATTACK OVILWA.RJ TVS~A.BBLE MUL11PLYFRACTIONS --MOMXIRAM SPElLING QUIZ FOPMLETll!R SIECEONSIRIUSJ ...... 
COUNTli.YCUJB COCOJUOWN DIVIDING FRACllONS DlSKBMEJ 

We prm:ide you "fitb iiiiiifll QUlClCJ KE.YBOA.RDPROlECT BIORH'fTHMIClHEORM 

llllllllillllll IDl!l!l!D - leo Drwquallly 
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ISSI!Eflll,D7r.lt91 ~d~Rit91 ~~~~OV.l~ =/J~f.fifo~ ol.qualltywr"f"kt-! 
PERSONA.LALE l.ul IIIYnH:II •hmm 
QUEST OF OIAOS FOOL PLAYER BrNGOCA.Ll.JiR LOWRES1•2 

··~ RE1TREMilNT ACCT. MUSIC MAN CAVERNSOFOtiNO UiECASll.E 
ALPHABET SCRAM. J GUESTUSI" BEA.UIYPA.GEANT SKETCH IV 
POKER) SERI'Em TE.ESALE ENEMY ATTACK 
FlNA.NCEBt.JNDLE POWARDDICI! CRYPTO MA.TiiSOLVER2 
SILENCE. SYNDROME COCO TOOLS CRJONAUNT WA.RIOR DREAM ESC APR A.D. 
MRBIU. PA.KFIX RCTUREJ Tl!.'>TMAKER 
COAST TO COAST -QUEST SOUTA.liu::l'\rlZU! Iililliil""' J - -
Jlubllc d()ma!n Pf""()lll""am§ ••• c;..-eat 

appeUzen fu..- a huniiO' C()tlJPUlel""! 

Mu!oic 1-7 
I - IUtilil.iM&BSona-
1 - 17MitdaFIIes 
J-l6Muslc.Ries 
4-16Ma!llaoRia 
.S -250n:hafnofilcs 
6 - lJBiaFiles.,..dytoplay 
7 - lJ .BiaFiles.,..dytoplay 

HOMii.: MANAGEMENT 1-4 
•12PrognlllS EachDI!l!I'T.pe 
HI - Chkbook, Wldpnx:, Typin@ Tulor, • 
H2- Ch«"k,L.-Will,WoniP"""""'....-.~ 
1-G -l:!..,dapc, Lif~ Fin .. ce, lal.eft:'t Rlote, ~ 
H4 - S,...,IiniF"..,Spelli"8Chr. .......... ~ 

GAMES I-ll 

;~f~~:.~..-e:~~r::s~:k. 
GA2 - A101zb~& Rid...-, Rubie, Vopor ~ • 
GAl - Dukjit~IWDlll. GremiiA. P)"lbon. Rob<Xs. • 
GA4 ·Hiwks.LnorWortd.Saan:r,Sboctan.• 
GA.S • Bottl..mip, Chickaa. Race .... ~. Ll<er, • 

g~~ : ~~ "7.f;.r6.'1r: .. ~5u':t:t~!~~ • 

Tdreolllmuok~~otloos 1·3 
Tl - HaY""~ K.,..,t_ Mi~)'lomn. 
T.....,. 
Tl • CobbsBihTtnai.MI Padcog., 
U- GdamC~tat~nlo:atlm~ 

Ullllit~1--8 

~112-~~~~~~'!:c~~lr: M.p,. 
U2 - Backvp,Dislcles,L'vsomi7.e,othd.,Boell4ir,• 
UJ -Convut, DiskLibnry, C64pi~ FU!Ioat~ + 
U4 - Btr~~Bo7k. Disk Muter. Urur~:. lop. U•~ • 
U5 - Assemblet,Bo*6oi • .Sls.34,~ ..... • 

EduuUoo 1-4 
El - 12Plvpm$ofory..,..gkiok. 
E2 - l2P\-ogro,...fot"HighSdoooiKi.t! 
83- ll f>n>M_nom.;T~ach Coco" <IDIIIU 

1'.4 - 5 Gnpbl~ Programs A bolo! AIIMnol!. 

Gntph~l-14 
GRl · Raindrvp, Celtk,SI"'cc • 
GR2 - Oo:.n•ld. Saot~pJ, Worid-p. • 
GR3 - 9CotvJGnoplric~n.lllS. 
GR4 · 22 Coro Mu Pldu...s 
GR5 - 22 CO<n Mu PidU...,. 
GR6 • 22 Coco Mu Pld•~ 
GR7 - 15 c.,.,., Mu Pkhu~:s 
ORI - 22 .BIN Pid•m~ 
GR9 • 22 .BIN Pid•-
GRI0 - 14 Lo'l!r. .liiNPkn~ 
GR.ll - tMGEPi<tul"f.ll 
GRl2 - Coc-oMuJPlCiure 
GMJJ . Moqlli,.Gn.phleEdi!or 
GRl4 · 5 Mad.aosh Ploml"f!l 

OAS - Footbolt,G..,....Atodc,Othello,Sl•h..-, + 
0A9 - Bout., JOTTT, Mu Orophics, Pri.o, • 
OAIO- Ilocbd~Lif.,hfiWiel, Sc: 11rablp., • 
GA l l - llunketJ, Tlrdc..Nuke A.ttuk, Tn.den, • 
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THE RAINBOW 

The Listing: I D 

'10 
'BY N JCK JOHNSON 
'COPYRIGHT CCJ 1992 
'BY FALSDFT, INC. 

5 ' RAINBOW MAGAZINE 
10 POKE &HD7C0, 0: POKE&HD816, 20 
20 POKE 150,1 
30 VERJFYON 
40 WIDTH 32:PALETTE12,63:PALETTE 
13,0:PRINT"JNSERT A DISK AND PRE 
SS [ENTER]." 
50 FOR A-1024 TO 1055 :W-PEEKCAJ: 
FOR B-A+32 TO 1503 STEP 32:POKEB 
,W:POKEB - 32,96:JF JNKEY$-CHR$(13 
) THEN 70 ELSE NEXTB:NEXTA 
60 FOR 0-1 TO 14:PRINT@480:FORI-

IT03:NEXTJ :NEXTQ:GOTO 50 
70 PALETTE12.0:PALETTE13,18:CLEA 
R 4096 
80 ONBRKGOT080: POKE&HF77E, 33: POK 
E&HF798, 33: POKE&HF850, 33: POKE&H F 
890,33 : POKE&H F91C, 33: POKE&H F812, 
33: POKE&HF7ED, 33 
90 POKE &HE047 ,0 
100 POKE &HF F94,0:POKE&HFF95 ,1 
110 POKE 65497,0 
120 POKE &HE045,19:POKE&HE047,0 
130 WIDTH 80 
140 PALETTE0, 0: PALETTES, 63: A TTR0 
, 0: CLS 
150 DIM F$(68) :DIME$(68) :DJMT(68 
J: DIMAC 68): DJMGC 68 J: DIMN( 68 J 

JWT Enterprises 
Optjmjze lltj!jty Set I: Optlmlze your disks by ellminat!ng fragmented Illes 
and compacting your directories for faster llle access. Runn1ng ttme averages one 
hour. Also Includes a ut!llty to assess rue fragmentation and d!reetory fragmenta­
tion as well as excess d!reetory padding. Can work In conjunction with Burke & 
Burke's repack ut!llty. Look for upcoming review In Rainbow. $29.95; Forelp 
Poam,e, o.dd $3.00 

Optjmjze Utility Set 2; Contains two programs to check the Integrity of your 

disks. Detect and correct any d!reetory or rue structure errors. Run periodically 
and before any optlmlzatlons to Insure the reliability of your data. Look for upcom­
Ing review In Rainbow. $19.95; Fore!Jin Poam,e, add $3.00 

Optimjze Utiljty Set Pac; Combination of both optimize sets. Purchasers of 
the Optimize Ut.ilit.y Set I can upgrade for $9.95 wllh proof of purchase. $39.95; 
Foreign Poam,e, add $4.00 

Njne-Tjmes; Each Issue contains: 9 helpful and useful programs to help build 
your OS-9 library • Instructions, examples, and samples of Baslc09 procedures 
and subroutines to help with your own programs and your understanding of 
Basic09 • C programs and programming examples • Hints, Help columns, and 
Informative articles to advance your knowledge of OS-9 • Supplied totally of 5. 25" 
disk • Bound manual sent to each new subscriber for help in gelling Nine-Times 
up and running, as well as tips on using It wllh a ram disk or hard disk • All 
graphic/joystick Interface for ease of use. One Year Subacrlptlon, $34.95; 
Co.nacllan Poatage, add $1.00; Foreign Poatage, add $8.00 

Back Issues; Available for !he May 1989 lhrough November 1991 Issues. Please 

write for Information on Back Issue contents. $7.00 each; Foreign Postage, add 
$2.00 each 

Magazine Source; Due to many Inquiries, the source code for the magazine 
graphic presentation shell is being provided as an Informational tool. Included Is 
the actual Basic09 source code and compiled modules on disk. as well as docu­
mentation and a printed copy of the source code. $25.95; Foreign Postage, add 
$5.00 

JWT F;nterpriSes 
5755 Lockwood Blvd. 

Youngstown. oil 44512 
ru hm('al Asstsldllt'C.: & lnqumlS' 

(216)-758-7694 
~ 
RAINBOW 
CERTlfiCIIT!a.l 

~(,.\L 

ll:nilfn,..,....._..._U.S . .,.__.c-.AD,........,.pos•I.-2. 

Sony. no C.O.D.'s or crcdil cards; Foreign & Canadian orders, please usc U.S. money orden. 

U.S. checks, allow 6-8 weeks for receipt of firSt issue/back iSsue. 

160 ON BRK GOTO 160 
170 ON ERR GOTO 1590 
180 GOSUB 720 
190 C LS 
200 ATTR0, 0 
210 PALETTE0 ,0: PALETTES, 63 
220 CLS 
230 LOCATE 34,0:ATTR4,4,B:PRINT" 
10 .BAS"; :ATTR0,0 
240 LOCATE 32,l:ATTR0 ,0,B, U:PRJN 
T"BY NICK JDHNSON.";:ATTR0,0 
250 LDCATE12,23:ATTR 0,0,U:PRINT 
"U SE ARROW KEYS TO POSITION AND 
ENTER TO MAK E SELECTION."; :ATTR0 
,0:LOCATE0 ,0 
260 LOCATE 70 , 2:ATTR4,4:PRINT"[B 
REAK]:" : LOCATE 70,3:PRINT" RE · RE 
AD":LOCATE70,4:PRINT" DIR ":L 
OCATE70,6:PRINT" [0] QUIT ";:ATT 
R0,0 
270 H-0: V-2 
280 FOR I-1 TO Q- 1 
290 LOCATE H, V: PRINT F$( I)". " E$( 
!); 
300 V- V+ 1: IF V-23 THEN V-2: H-H+ 1 
4 
310 NEXT I 
320 HF-l:D-0:B- 0:GOSUB1130 
330 GDSUB 1220 
340 D-1 :GOSUB1130 
350 IF UA-1 THEN HF-HF - I: I F HF<l 

THEN HF- 1 
360 IF LA-1 THEN HF-H F-2 l:I F HF< 
1 THE N HF-HF+21 
370 IF RA-1 THEN HF-H F+21 : IF HF> 
Q-1 THEN HF-HF -2 1 
3B0 IF DA-1 THEN HF-HF+l: IF HF>Q 
- 1 THEN HF-0 · 1 
390 IF E-1 THEN GOSUB 1790:GOT04 
20 
400 B-0: 0- 0: GO SUB 1130 
410 GOSUB 1220:0-1 :GOSUB1130:GOT 
0 350 
420 B-1: D-0: GO SUB 1130 
430 FOR X-64 TO 0 STEP-16:PALETT 
EB, X: FOR Y-1 TO 100: NEXTY: NEXTX 
440 LOCATE 0,2:PRINT:LDCATE0,2:A 
TTR 4,4,B:PRINT"OPENING ";:ATTR4 
,4,U:PRINTFS(HF)". " E$(HF); :ATTR4 
,4 
450 POKE65496,0:0PEN"D" .Ill, F$(HF 
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)+". "+E$CHF)+""', 1 
460 8-LOF(l) 
470 CLOSE 
480 POKE65497, 0 
490 PRINT 
500 INPUT"ECHO OUTPUT TO PRINTER 
";O$:IF Q$-"Y" THEN POKE 360,162 
:POKE 361.191 ELSE POKE 360,&HCC 
:POKE36l,&HlC 
510 LDCATE0,2 :PRJNT "The flle "; 
:ATTR4,4, U: PRINTF$(H F) " , " E$(HF); 
:ATTR4, 4: PRINT" contai ns"B"bytes 

52~ PRINT"and occupies"N(HFJ"gra 
nules of disk space.":PRINT"Ther 
e are"(N(HFJ*2304J -B "wasted byte 
s in these granules." 
530 PRJ NT"Th is is a ( n J "; 
540 IF T(HFJ-0 THEN PRINT"'BASI C 
"; ELSE IF T(HFJ-1 THEN PRINT"AS 
CIJ "; ELSE IF T{HFJ-2 THEN PRIN 
T"Machine Language "; ELSE IF T{ 
HF)-3 THEN PRJNT"Asm. Source Cod 
e "; ELSE PRINT"unknown "; 
550 PRINT"file." 
560 PRINT"It is in"; 
570 IF A<HFl-255 THEN PRINT"ASCI 
I "; ELSE PRINT"BINARY "; 
580 PRINT"format." 
590 IF T(HF)-2 THEN GDSUB 1330 
600 POKE 360,&HCC:POKE36l,&HlC 
610 LINE INPUT"Woul d you like to 

see t he file data?" ;0$ 
620 IF Q$-"Y" THEN 630 ELSE 700 
630 INPUT"ECHO FILE DATA TO PRIN 
TER";O$:IF Q$-"Y" THEN POKE 360, 
162:POKE361,191 
640 POKE65496,0:DPEN"I",I/l. F$(HF 
J+". "+E$(HFJ 
650 IF EOFC 1) THEN 660 ELSE INPU 
TI/1.A$:PRINTA$; :GOTO 650 
660 CLOSEI/1 
670 POKE65497, 0 
680 IF INKEY$-"" THEN 680 
690 PRINT 
700 POKE 360,&HCC:POKE361,&HIC:G 
OTO 190 
710 GOT0710 
720 ' READ 01 RECTORY 
730 ATTR0,0:PALETTE8,63:C LS :LOCA 
TE40-9, 12 :ATTR4, 4, 8: PRINT"READIN 

29 
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G DIRECTORY"; :ATTR0.0 
740 LOCATE 40 . 13 
750 C-1: 0~1 
760 UNLOAD 
770 FOR I-3 TO 11 
780 PR I NTCHR$ (128+ I - 3) ; : LOCA TE40 
.13 
790 POKE65496. 0 
800 OSKI$0,17,l,A$,B$ 
810 POKE 65497 , 0 
820 AI-A$+LE FT$(BS, 127) 
830 F$-MI D$( A$ , C,32) 
840 IF ASC(F$)-0 THE N 940 
850 IF ASC(F$ )-255 THEN 970 
860 Fl (0)-F$ 
870 EI(O)~MI OS (F$ ,9,3) 
880 T( aJ-ASC ( MIDS( F$, 12.1)) 
890 A<al-ASC(MIOS(F $, 13 .1)) 
900 G(aJ-ASC(MIOS(F$,14 ,1) ) 
910 FHO J- LE FTS(F$,8) 
920 a- a+ 1 
930 IF a>68 THE N 970 
940 C- C+32 
950 IF C>255 THEN C-1 : IF 1>-11 T 
HEN 970 ELSE NEXT I 
960 GOTO 830 
970 'R EAD GRAN UL E TA BLE 
980 DSK I$0,1 7 . 2 .C$.0$ 
990 POK E 65497,0 
' 000 C$-LEFTS(C$,68) 
. 010 'A ND MATCH GRANULES WITH FI 
LES 
1020 FOR 1-1 TO Q-1 
1030 N(I)-0 
1040 LOCATE 39,13:PRINT CHR$(I+3 
2); 
1050 N~G( I) 
1060 I F N>68 THEN ATTR 4 . 4 . B.U:L 
OCATE34 . 11 : PRJNT " GRANULE ERROR! " 
; :ATTR0.0:LOCATE41.13:GOTO 1110 
1070 N~ASC(MIO$(C$,N+J.l)) 
1080 N(IJ-N(I)+1 
1090 PR I NTCHR$((N(I)+32)); : LOCAT 
E39. I 3 
1100 1 F N<,92 THEN I070 

Feature Program 

I110 NEXT I 
1120 RETURN 
1130 ' HIGHLIGHT A FILE 
1140 IF HF<22 THEN H-0:V-HF ELSE 

IF HF>21 AND HF<43 THEN H- 14:V­
HF-21 ELSE IF HF>42 AND HF<64 TH 
EN H- 28:V-HF -42 ELSE H-42: V- HF-6 
3 
1150 V-V+1 
1160 LOCATE H,V 
1170 IF B-1 TH EN ATTR4,4,B:PRINT 

FS(HF)","E$(HFJ; :ATTR0,0:GOTO 1 
190 
1180 IF D-0 THEN ATTR4,4:PRINT F 
$( HFJ". "E$(HF ); :ATTR0,0 ELSE ATT 
R 0 , 0:PRINT FS(HF)"."E$(HF); 
1190 RETURN 
1200 TIMER-0 
1210 IF TIMER>- 4 THEN RET URN ELS 
E 1210 
1220 'READ KEYS 
1230 UA~0: DA-0: LA-0: RA-0: E-0 
1240 XS~INKEY$ 
1250 IF INKEY$-CHR$(13) THE N E-1 
:GOT01320 
1260 IF PEEK(339l-251 THEN WIDTH 

32: POKE65496 ,0: CMP: STOP 
1270 IF PEEK<341l~2 47 THEN UA~1 
1280 IF PEEK(342)~247 THEN OA~1 
1290 I F PEEK(343)-24 7 THEN LA-I 
1300 IF PEEK(344)-2 47 THEN RA-I 
1310 I F UA-0 AND DA-0 AND LA-0 A 
NO RA-0 THEN I250 
I320 RETURN 
I330 ON ERR GOTO 1580 
1340 POKE65497 , 0: PRINT" START , EN 
0 " :POKE65496 , 0 
135 0 OPEN"D"./I1,F$(HF)+". " +E$(HF 
).1 
1360 B~1 
1370 GET/II. B+ 1: IN PUT/II. Ll I: GET/11 
• B+2: I N PUT/I I. L2 $ 
I380 GETIII.B+3 : INPUT/Il.A1 S:G ETI/l 
• B+4 : INPUT/II. A2$ 
I390 IF Lll-"" THEN Ll$-CHR$(0) 

THE RAINBOW 

ELSE IF L2S-"" THEN L21-CHR$(0) RECORD NOT FOUND!" 
1400 IF AI$-"" THEN Ali-CHR$(0) 1680 IF 0 AND 8 THEN PRINT"CYCLI 
ELSE IF A2$-"" THEN A21-CHR$(0) C REDUNDANCY CHECK ERROR" 
1410 S-ASC(Al$)*256+ASC(A2$) 1690 IF Q AND 4 THEN PRINT"LOST 
1420 E- S+ASC(Ll$)*256+ASC(L2$)-1 DATA " 
1430 POKE 65497,0 1700 GOTO 1760 
1440 PRINTUSING"% % % %";HEX 1710 IF ERN0- 23 THEN PRINT"FILE 
I(S).HEXI(E) NOT CLOSED PROPERLY OR FILE STR 
1450 POKE65496.0 UCTURE BAD." 
1460 B-B+ASC(Ll$)*256+ASC(L2$)+5 1720 IF ERN0-26 THEN 1760 
147 0 GETIII.B:INPUT/Il.B11 1730 IF ERN0- 27 OR ERN0- 32 OR ER 
1480 IF Bll-"" THEN BH- CHR$(0) N0- 37 THEN PRINT"FILE STRUCTURE 
1490 IF ASC(Bl$)-255 THEN 1500 E BAD!" 
LSE 1370 174 0 IF ERN0-36 THEN PRINT"VERIF 
1500 GET#1,B+3:INPUTI/1,ElS:GETII1 !C ATI ON ERROR, DISK MAY BE BAD." 
,B+4:INPUTI/I.E2$ 1750 GOSUB 1790:GOSUB1790 
151 0 IF Ell-"" THEN EH-CHR$(0) 1760 IF INKEYS-"" THEN1760 
ELSE IF E2$-"" THEN E2$-CHR$(0) 1770 POKE 360,&HCC:POKE361,&H1C 
1520 POKE65497 .0 17B0 GOTO 180 
1530 P Rl NT" EXEC-" HEX$ ( ASC ( El$ ) *2 1790 PLAY" L12804 V31CV29CV27CV25C 
56+ASC ( E2S)) V23CV21CV 19CV1 7CV15CV13CV11CV9CV 
15 40 POKE 65496.0 7CV5CV3CV1C" 
1550 CLOS E 1800 RETURN 
1560 POKE65497 .0 1810 PRINTPEEK(339) :GO TO 1810 
1570 ON ERR GOTO 1590: RETURN A 
:.m/~~~~~i~~E 0 ~~~m:.; p~~~~~~~ ..--------------"---~ 
6,0:CLOSE:GOTO 1610 
15 90 PRI NT:POKE111 ,0: PRINT"AN ER 
ROR HAS BEEN ENC OU NTERED WH ILE P 
ROCESSI NG FILE DATA." 
1600 CLOSE 
1610 IF a<20 THEN PRINTERNO,ERLI 
N 
16 20 IF ERN0-20 THEN PRINT"I /0 E 
RROR, TYPE "; : GOTO 1630 ELSE 171 
0 
1630 a-PEEK(&HF0) 
1640 IF 0 AND 128 THEN PRINT " ORI 
VE NOT READY." 
1650 IF 0 AND 64 TH EN PRINT"OISK 

IS WRITE PROTECTED" 
1660 IF a AND 32 THEN PRI NT" READ 

OR WRITE ERROR " 
1670 IF a AND 16 THEN PRIN T"ACK! 

Add Pizazz to Title Screens 
M any program title screens are pretty 

boring; some programs don't even use 
title screens. Adding title screens to our 
creations gives us a chance to show off a 

little, so I say we should make them as 
snazzy as possible! The short program 

presented here should give you a few ideas. 
It uses text styles that I have drawn with 
DRAW statements, buttheentire fonts are not 
included. Experiment with Title Screens 
and learn to develop your personal mar­
quees. The program runs as a stand-alone, 

but you could easily incorporate such a 
routine for your own title screen. 

When you run TITLES, the ftr st two title­
screen lines are di sp layed. The program 
then uses a GET statement (Line 40) to get 

the ftrst row on the graphics screen. (TITLES 
i s designed for the PfiOOE4 screen, but the 

techniques used are applicable to any CoCo 
graphics screen. ) After the computer gets 

116K Extended 

The Listing: TIT LES 

1 'TITLE SC REE NS 
2 '8Y BI LL BERNICO 
3 'COPYRIGHT (C) 1992 
4 ' BY FAL SOFT , INC. 
5 ' RAINBOW 11AGAZIN E 
10 PMODE4.1:PCLS1:SCREEN1,1:COLO 
R0 .1 : DIMV(100 , 1,1): DRAW"BM8. 6052 
0BR2 NR5U 10R5 FD3B L2 L2 U2 R202BR2GFB 
L2 L2 02 R2 U 2 8 R2 03GB RS 168 R2 N R6U 10 R6 
02 L402R202 L2 02 R402 BR8L2U2H204 L2U 
10 R5 FOB L2 02 L2U 2 R2 B R2 02 G L 2 F3 D2B R2 
U10R2M+5 . 7 U7 R2010L2M - 5, - 707L2BRI 
1 U 10R2010L2BR9 L4HUB 
20 DRAW" ER4f02 L2UL206R2UR202GBR8 

the first row, it PUTs it back but uses the NOT 
suffix to reverse the colors. The FOR/NEXT 
loop continues this process until the re­
mainder of the main portion is reversed. 

Then the last line of text is displayed. 
Control would be passed to your appli­

cation by removing the RUN command from 
Line 60. Line 70 pauses the computer. then 
your program would pick up at Line 80. I 
hope you enjoy this little bit of personality 
and that you find a way to incorporate your 
own into your programming efforts. 

Bill Bcmico is the author of over 200 
Color Computer programs and is afrequent 
RAINBOW conrributor whose hobbies include 
golf~ writing music and programmin jf. Bill 
is a drummer in a rock band and lives in 
Sheboygan, Wisconsin. 

L 4H U8 ER4 F DB L2 06 L2 U 6 R2 B R20 7 G 54 BM 1 
8, 65R2200L 2200R220DL220": PO KE178 
, 2 : PAI NT(20 , 58), , 0 : PAINT( 65 ,58), 

40 GET(~.0)-(255,1),V:FORC-0T012 
5: PUH0, Cl- ( 255. C). V. NOT: EXEC433 
45 : NEXT: DRAW" 54BM90 ,170UER09NL2E 
U8R4D5N L3EU3BUBR3": GOSUB 70: DRAW" 
BD4ED6 RELU5FERBR2BU3": GOSUB7 0: E$ 
- " BD8U4END6R40G4 FR2E2BR2BU7": ORA 
WEI: GOSUB70: SS-"B05UER3N FL303R30 
3L3HBR5UBU7BR2": DRAWS$ 
50 GOSUB70: ORA WE$: GOSUB70 : DRAW " B 
04E06RU603E3RD6RNE2U6BU3BR4": GOS 
UB 70: DRAW" BD3ED7 R2NE2 LU7 FRBR3BU3 
" : GOSU B70: DRAWS$+"BR2": GOSUB70: P 
D$ - "B 070RU LB U7BR6": ORAWPO$ +P OS+P 
0$ 
60 EXEC44539: RU N 
70 FORX-I T0100: NEX T : EXEC 43345: RE 
TURN 

,0:PAJNT(1 10 ,58 ) ,,0: PAINT(125 ,58 -~~~~~~~~~==~i~ ) • ,0:PAJNT(168 . 58), ,0:PAINT(l84 . 

~~~):~~~~ 6~~gu6) • . 0:PAINT<220 f-
30 DRAW " BM6 1. 89580 L3GB L2B DFR3B03 
L3NHR4 EU2HBU38 R8BO LG03BGFR4EU5HB / 
R5B07RU3R3UO L3BU 2UR5UBR4BORBR2 06 ~ 
N LU 6R3U BRS 05 B02 N LE2 BU 2 F2B 02 BR RU7 
BR3 B07 RU2 R2BH2 EBU2BRF205N LBU7BR4 -BD7 RU3NRBU2UR2BEBR FOG2F20LBU7BR5 \_ 
B07R6UOL5BU2UR4UOL4BU2UR5U ~----------------------------4 



THE RAINBOW 

and Save Money Too! 
For more information see our RAINBOW ON TAPE AND DISK on the insert in this issue. 

MLBASIC 2.0 - BASIC Compiler 
Are you tired of waiti ng for BASIC programs to finish running? Are you looking for 

faster running programs "Witho ut having to learn assembly language? Do you like BASIC 
programming, but wo uld like more flexib ility in writing programs with more funct ions and 
capability? If your answer is yes to any of these questions, or even if it isn't, MLBASIC is 
the program you should have. 

MLBASIC is a BASIC comp iler that converts BASIC programs into super fast machi ne 
language programs. MLBASIC will produce a stand alone machine language program file. 
The program wi ll then run by simply using the LOADM command. This means no other 
BASIC or runtime programs are req ui red when running programs compiled by MLBASIC. 

If you want your BASIC programs to run up to 50 times faster, or want more 
programming features wi thout learning another language, MLRASIC is for you. 
MLBASIC is the most compatible BASIC compiler available for the Color Computer. 
WHY? Because MLBASIC fu lly supports: 

o Al l available commands offered with normal BASIC, plus more 
o All types of 1/ 0 ( disk,screen,printer,RS232), plus machine Level commands 
o Full floating point arithmetic (same as normal BASIC) 
o All normal BASIC variable types PLUS INTEGER (16 bit) type 
o AJ iows for structured programming like PASCAL, C, and FORTRAN 

MLBASIC allows for the firs t time user to quickly compile a program using default 
compiler settings. The advanced user has the capability of controlling over a dozen settings 
which control where the program is compiled, which media to compile to (memory or disk), 
string space, compiler Listings and more. 

''MLBASIC is a fine program for any serious programmer" 
said David Gerald in the D ecember 1987 RAINBOW. 

With all this going for MLBASIC, you might expect the cost to be a little out of your 
budget. - NOT. We are continuing to offer MLBASIC at the Sale Pria:: oC$49.95 for those 
readers of this month's RAINBOW. But don't hesitate, you can now have a programming 
language tha t will spark your interest in your Color Compu ter once aga in . 

SALE ******** $49.95 ******** SALE 
Add $4.00 Postage and Handling - COCO 3 with DISK REQU IRED 

Check, Money Order or COD acccptcd,Forcign Orders use U.S. MONEY ORDERS 

WASATCHWARE 
7350 Nutree Drive 

Salt Lake City, UT 84121 
(801) 943-1546 

May 1992 31 

Advertisers Index 

Burke& Burke ......................... ........... 7 Owl-Ware .................... ................ .... 13 
Cbatam House .... ..... .......•............... .. 23 PCM ............................................. ..... l9 
CoCoPRO! ..... ..... .. .. ..... ..................... 8 Rainbow Back Issues ........................ 24 
CoCo PRO! .. ..... .. ............ ........ .......... 9 Ri.ck's Computer Enterprise .. ... , ........ 31 
Computer Plus ............................... BC Soft Sector ........................................ 21 
Dayton Associates Sundog Systems ................... .... ... : .. , .... 5 
of W .R. Hall, Inc ...... ........ ... ..... .. ..... .. 15 Sundog Systems ..... : .. .................... ,; .. ' l9 
Delphi .................. ....... ..... ........ ... .. ... 27" 
Eversoft Games, Ltd ..... ... ...... ..... ..... 11 

T & D Subscription Software .. ....... ... 3 
T & P Subscription Software ......... . 29 

Fama System$ ..... ..... ...... ....... . 25 Trading Post ...... .. ............... ..... ....... , . 23 
Granite Computer Systems ........ .. .... 19 Wasatcbware ................ ................. ... 31 
JWT Enterprises .. ..... .. .... .. .... ..... ...... .. 29 Zebra Systems .... ~ ............................... 7 
MY Systems .... ....•..... ..... ................... ll 

D Call: 
Kim lewis 
Advertising Representative 

t;ill Call : 
Bel inda Kirby 
Advert ising Representative 

The Falsoft Building 

I 

J 
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We appreciate your mentioning THE RAINBOW when you contact these advertisers. 

Introducing A Brand New Product For The COCO 3: 

COCO FRIENDS 
DISK MAGAZINE 

Ir s part magazine . part BBS and part shareware! COCO Fi=ilENDS DISK MAGAZINE is dedicated 
exclusively to those who still enjoy running their COCOs under AS DOS! This new product will 
rekindle the fire in your COCO computing lite. Articles. programs, opinions. reviews, and more 
presented in a more personal way than you have ever experienced before! 

Come and join your COCO frtendsl Get better acquainted. Share your views and reviews. 
See never-before seen programs. graphics, and more! You and your COCO deserve It! 
We'll see that you get It! 

If this sounds good to you. I invite you to investigate now. Dive in and get ready to have FUN!! 
Send $6.00· (check. cash or money order} now. You 'll receive Lhe COCO FRIENDS DISK 
MAGAZINE STARTUP KIT. Browse this shell and give us your input with the buill-in ENTRY 
WAITER. Make any other contribution in the nawre of your original work. Send a copy back to 
RICK'S COMPUTER ENTERPRISE and we'll send you the next issue. (The startup kit and the 
first issue cost only $6.00) 

If you like what you see, become a regular subscriber at the low cost of $:30 for 6 Issues. If 
It's not for you ••• well that's okay, too. There's no further obligation. I think you'll agree, this 
Is an offer you can't refuse!! 

Don't put it off. Get in on the ground floor and help keep the COCO community strong!! We'll be 
expecting to hear from you soon! 

SEND CASH, CHECK OR MONEY ORDER TO: 

RICK's COMPUTER ~~~;~ci~0:2.~
83 

RISE 
P.O. BOX 276 ENTERP LmERTY, KY. 42539 

I 



DMP-136 $199* 

Tandy 2500SX/25HD$1099.00 
Tandy 4825 SX/25 HD $1739 

Color Computer Disk Drive 
Drive 0 $239 Drive 1 $149 TandyFax 1500 $539* 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS 
Tandy 1000 RLX HD with VGM-220 839.00 
Tandy 1110 HD 1 Drive 640K 929.00 • 
Tandy 1800 HD 1 Drive 1 Meg RAM 929.00 • 
Tandy 1000 RL HD with CM11 569.00 • 
Tandy 11 00 FD 1 Drive 640K 469.00 • 

PRINTERS 
Tandy DMP-136 213 CPS 199.00. 
Tandy DMP-302 270 CPS 469.00 
Tandy DMP-202 180 CPS 299.00 
Tandy DMP-442 300 CPS 539.00 
Tandy LP-950 Laser Printer 1299.00 
Tandy DMP-240 192 CPS 8 color 399.00 
Panasonic KXP 1180 192 CPS 189.00 • 
Panasonic KXP 1123 24 Wirehead 259.00 • 
Panasonic KXP 1124 i300 CPS 329.00 
Okidata 320 300 CPS 369.00 
Okidata 380 180 CPS 24 Wire HD 239.00 
OKI Laser4004PPM 679.00 • 

MODEMS 
Tandy DCM-6 52.00 
Tandy DCM-7 85.00 
Cardinal 1200 Baud Ex1emal 99.00 
Cardinal 2400 Baud Ex1emal 129.00 

CALL TOLL FREE 
1-800-343-8124 
• LOWEST POSSIBLE PRICES 
• BEST POSSIBLE WARRANTY 
• KNOWLEDGEABLE SALES STAFF 
• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

!JiLl I t'":J 
Tandy is a registered trademark of Tandy Corp. 

COLOR COMPUTER MISC. 
Tandy Drive Controller 89.00 . 
Extended Basic Rom Kit (28 pin) 19.95 
64K Ram Upgrade Kit (2 or 8 chip) 39.00 
Tandy Deluxe Keyboard Kit 24.95 
HI-RES Joystick lnteriace 8.95 
Color Computer Deluxe Mouse 44.00 
Multi Pak Pal Chip for COCO 3 14.95 
COCO 3 Service Manual 29.95 
Serial to Parallel Converter 59.95 
Tandy Deluxe Joystick 19.95 
Magnavox 8135 RGB Monitor 299.00 
Magnavox Green or Amber Monitor 99.00 
CoCo 3 Gime Chip 29.95 
Tandy Pistol Grip Joystick 26.95 
PBJ OK COCO 3 Upgrade Board 29.95 
PBJ512KCOC03Upgrade 89.00 
Tandy OK COCO 3 Upgrade Board 39.95 
Tandy 512K COCO 3 Upgrade 99.00. 

COLOR COMPUTER SOFlWARE 
TAPE DISK 

The Wild West (COCO 3) 25.95 
Worlds of Flight 34.95 34.95 
Mustang P-51 Flight Simul. 34.95 34.95 
Flight 16 Flight Simul. 34.95 34.95 

P. 0. Box 1094 
480 King Street 
Littleton, MA 01460 

Tandy Educatioal Software 2.00 
Spinnaker Software 2.00 
Max 1 0 by Colorware 79.95 
Auto Term by PXE Computing 29.95 39.95 
TW-80 by Spectrum (COCO 3) 39.95 
TeleWriter 64 49.95 59.95 
TeleWriter 128 79.95 
Elite Word 80 79.95 
Elite Calc 3.0 69.95 
CoCo 3 512K Super Ram Disk 19.95 
Home Publishing by Tandy (CoCo 3) 35.95 
Sub Battle Sim. by Epyx (CoCo 3) 26.95 
Thexderby Sierra (CoCo 3) 22.45 
Kings Quest Ill by Sierra (CoCo 3) 31.45 
Flight Sim.ll by Sublogic (CoCo 3) 31.45 
OS-9 Levell I by Tandy 71.95 
OS-9 Development System 89.95 
Mufti-View by Tandy 44.95 
VIP Writer (disk only) 69.95 
VIP Integrated Library (disk) 149.95 

Prices are subject to change without notice. Please call for 
shipping charges. Prices In our retail store may be higher. 
Send tor complete catalog. 

•Sale prices through 6-10-92 

us 
SINCE 1973 

IN MASSACHUSETTS CALL (508) 486 3193 


