






















































































































































































































































































































I Doctor ASCII 

Easy Transfers 

I am currently finishing a lengthy 
novel, which has been written using 
Telewriter 64 on an upgraded 64K 

CoCo. Files are stored on a cassette, 
and hard copies are printed with a 
Smith-Corona TP-I. It's a wonderful 
combination, but it would facilitate my 
editing if more of my copy could be 
stored on one cassette or disk. With that 
in mind, I have been investigating 
moving up to either a CoCo 3 with 512K 
of memory or to one of Tandy's 1000 
series computers with at least that much 
memory. If I move to a PC compatible, 
I will need to transfer my files to the 
compatible's word processor. I am able 
to convert my stored material to ASCII, 
but no one at any of the Tandy stores 
can tell me how to transfer my data to 
the PC compatible. Is there a way? 

Cleve Cunningham 
Penn Valley, CA 

D . Using telecommunications pro­
.1. )(grams such as MikeyTerm on the 
CoCo and Pro'comm on the Tandy, you 
can interconnect the two machines with 
a null-modem cable to facilitate the file 
transfer. 

Commodore Comparison 

A friend of mine has a Commodore 
64 computer and swears by it. I swear 
by my CoCo 3. What are the similar­

ities and differences between the two? 
M ichael Antonucci 

Placentia, CA 

12. If I had a Commodore 64, I 
)( wouldn't swear by it. I'd swear 

at it. How can your friend tolerate 
taking 20 minutes to back up a full disk 
and using only peripherals, such as 
printers, from Commodore? The Com­
modore's weird daisy-chained serial 
peripheral connections were obsolete 
years ago. 

Richard Esposito is the principal engi­
neer for BDM Corporation. He holds 
bachelor 's, master's and doctorate 
degrees from Polytechnic Institute of 
Brooklyn. He has been writing about 
microcomputers since 1980. 

Richard Libra is a simulator test 
operator for Singer Link Simulation 
Systems Division. 
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By Richard E. Esposito 
Rainbow Contributing Editor 

with Richard W. Libra 

Rich for CoCo's Taste! 

am forming a company and am 
looking for a laser printer that is 
compatible with both my CoCo 3 

and an IKM machine. I have noticed a 
program sold by Microcom Software 
that claims to be able to transfer CoCo 
files to IBM format. What are this 
program's hardware requirements? Will 
I be able to use my Disk Scrips it files 
on an IBM word processor like Word 
Perfect? Will a serial-to-parallel inter­
face make my CoCo compatible with 
the new Tandy laser printer, TM P-
1000? Finally, can I use a laser printer 
for desktop publishing or bit-image 
graphics? 

Mark Thompson 
Richmond Hill, Toronto 

12 . If you want a laser printer that will 
)( work with both your CoCo and an 

IBM computer, look for one that has as 
an option hardware compatibility with 
an Epson dot matrix printer. There are 
many on the market that do. If you want 
true laser-quality graphics (300-by-300 
dots per inch), you will have to write 
your own graphics drivers. Until the 
price of laser printers drops considera­
bly, they will remain too costly for most 
CoCo users. 

Changing Desk.Mate 's Default 

I have a small problem with Radio 
Shack's DeskMate (for the CoCo 
2), which I run on my CoCo 3. 

Desk Mate runs under OS-9 's Shell, 
which is supplied with the software, and 
only offers two alternatives for printer 
baud rate: 1200 and 600. My printer 
(DMP-130) is set at 2400, and I would 
like to leave it there. I don't want to 
switch back and forth from one baud 
rate to another. My other software is set 
up for 2400 (although I could change it 
easily). Is there a way I can get around 
this software hang-up or change the 
DeskMate default to 2400 baud? I 
assume that this software is protected. 
I do not have OS-9, and I am not a 
hacker. 

Rev. Phillip Caruso 

'D . I am not aware of any protected 
)( OS-9 software. In order to make 

any significant modifications to your 
DeskMate program, you will need the 
complete OS-9 operating system with 
its Debug and Save commands. 

Mixing CoCos and PCs 

present I own a CoCo 2 with 
Multi-Pak Interface, FD 502 disk 
drive and OS-9 Level I. I run a home 

day-care business and am very new to 
computing. In the future, I will be 
working as a preschool teacher. Most 
centers use PC compatibles, and most 
educational software is written for 
them. Is there a way to upgrade my 
system to be able to use PC-compatible 
software, or would it be too c stly? I am 
considering buying a CoCo 3 512K 
upgrade and a double-sided disk drive. 
Would this be a wise investment for the 
applications stated above? 

Phyllis Lichi 
Flagstaff, A Z 

12 . While it might be possible to 
)( modify the CoCo's hardware to 

make it PC-compatible by adding an 
8088 and support circuitry , such a 
modification would cost more than a 
low-cost PC clone. It is possible to 
transfer ASCII text files back and forth 
between the CoCo and PC clones, but 
I see no way to run such formidable PC 
programs as Lotus 1-2-3 and dBase III 
on the CoCo. 



Is RS-232 Available? 

~ 
I recently got a copy ofDeskMatejor 
my CoCo 2. All in all, it is satisfac­
tory; however, one section of the 

program, Telcom, appears to be totally 
useless at the moment. This section of 
the program is written for the RS-232 
Pak and Multi-Pak. While I can gel a 
new Multi-Pak, the RS-232 Pak has 
been discontinued jar some time. To 
further complicate the situation, Desk­
Mate is an OS-9 package, and I know 
nothing about OS-9. 

Two things make me think that I may 
be able to make the Telcom work with 
a built-in serial port. First, in his review 
of the program in the May '86 issue 
["Accessible Applications," Page 219], 
Richard White mentions that while the 
program requires the RS-232 ROM 
Pak in the Multi-Pak, OS-9 owners 
with experience in customizing system 
disks can make it work through the 
CoCo serial port. Second, the instruc­
tions that come with Desk Mate say that 
if you use an RS-232 Pak, type / t2 at 
the prompt. The manual continues to 
explain that if you have other drivers 
connected and know their descriptors, 
you can specify the appropriate descrip­
tor at this prompt. Is it possible to get 
one of these drivers without buying the 
entire OS-9 system? Could you print a 
fix for this problem? 

"R . Since the introduction of OS-9 
~ )( Level II for the CoCo 3, some 
Radio Shack stores have been closing 
out copies of Level I at significant 
discounts. Although Tandy has discon­
tinued the RS-232 Pak, CRC Comput­
ers, Inc. has picked up the slack with the 
Disto RS-232 SuperPack ($49.95) , 
which is compatible with the original 
Tandy model. 

Word Processors- CoCo's Favorites 

~ 
My wife uses Bank Street Writer at 
work on her Apple I Ie, and she likes 
it a lot. Is there a similar program 

availablefor the CoCo? 
W. R. Simandl 

Omaha NB 

0 . Bank Street Writer is not avail­
..1. )( able for the CoCo. The most pop­
ular word processors for the CoCo I 
and 2 are Telewriter 64, Elite Word, and 
VIP Writer. 

Changing Drivers 

§ I bought a 1200-baud modem from 
DAC Comm. While it worksfine on 
my CoCo 3 with OS-9 Level II and 

an RS-232 pack, I can't get it to work 
with the CoCo 3 's serial port. Can you 
help? 

Edward A. Wolfe 
Ridgewood NY 

""Q . The OS-9 Level II / tl driver is 
~ )( not capable of serial I/ 0 to a 
modem. However, the / t2 driver will 
work fine. 

Don't Squeeze too Tight 

~ 
I recently completed a large war 
Simulation. I developed it over a 

· long period of time and always saved 
it in condensed format (tokenized 
BASIC). I needed memory to convert the 
program to ASCII so that I could 
upload it to the SIG. Therefore, I ran 
it through the Crush utility (see 
"Hackers Haven," February '88, Page 
154). When the utility had removed the 
spaces, my program looked just like the 
tokenizedform, but the ASCII version 
would not run until I reinserted the 
spaces in the ON GOTD lines and some of 
the IF THEN Lines. I am confused by this 
and would appreciate your help. 

Lloyd R. Kimball 
Woodward, 0 K 

"R . In a tokenized BASIC program, all 
~ )( of the key words are translated 
into special hexadecimal numbers. 
Once these key words are tokenized, the 
spaces separating them can be squeezed 
out, which allows the program to take 
up less RAM. Sometimes when you 
convert a squeezed program to ASCII, 
the tokenization routine in the CoCo's 
BASIC interpreter will tokenize incor­
rectly (or fai l to tokenize) some BASIC 

key words . 

Choose the Proper Driver 

~ 
Do you know of a way to use Radio 
Shack's direct-connect modem pack 
(Cat. No. 26-2228) with the Telecom 

section ofDeskMate 3for the CoCo 3? 
A. M. Fransen 

Calgary, Alberta 

"R . The device descriptor for the di­
~ )( rect connect modem pack in OS-
9 Level II is /t3. Select that descriptor 
in DeskMate 3. 

ECB on a PC? 

~ 
For business reasons, I've acquired 
an IBM clone. I do a lot of work on 
various word processing and spread 

sheet programs that must be compatible 
with the programs used by everyone else 
in the office. Unfortunately, the IBM 
clone has a BASIC program as part of the 
DOS that is not like the BASIC I learned 
with my CoCo 2. While I realize that 
BASIC is BASIC, I'd prefer to use CoCo 
2 s Extended Color BASIC on the clone. 
(I put in a lot of sweat to learn it.) Is 
there any way I can use the BA S IC used 
by the CoCo, with the IBM clone? 

Richard Overbey 
Dyer, IN 

"R . I know of no IBM-PC version of 
~)(CoCo Extended Color BASI C . 

Tandy markets an Apple II emulator 
board for PC compatibles that allows 
them to run Apple programs, but there 
is no comparable CoCo emulator 
board. 

Black and White Blues 

§ In your August '88 column [Page 
166}, Charles Roman complained 
that some of his CoCo 2 programs 

displayed no color when run on a CoCo 
3 with an RGB monitor. I have a Tandy 
CM-8 RG B monitor, which appears to 
have neither the composite video con­
nection nor the CVBS button. Is there 
any solution to this same problem with 
my CoCo 3 and Tandy RGB monitor? 

W. Tudor Morris 
Middletown, OH 

"R . While there is no universal solu­
~ )( tion to your problem (as there is 
with a monitor that has composite 
video), you can modify some programs 
to use PMODE 3 instead of PMDDE 4. A 
uti lity such as Microcom Software 's 
RGB Patch will do this for many pro­
grams. 

For a quicker response, your ques­
tions may also be submitted through 
RAINBOW's CoCo SIG on Delphi. 
From the CoCo SIG> prompt, pick 
Rainbow Magazine Services, then, 
at the RAINBOW> prompt, type 
AS I< for "Ask the Experts" to arrive 
at the EXPERTS> prompt, where 
you can select the "Doctor ASCII" 
online form which has complete 
instructions. 
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L~~~~--------------------------------------------~os~-L~O~.?· ··· I Feature ~ 

A utility that takes the drudgery out of 
changing parameters - and offers a little incentive 

Parameter 
Changes 
Made Easy 
By Steve Goldberg 

Listing 1: DMode 

<< DMODE - COPYRIGHT (c) 1988 by S. B, GOLDBERG 

* Displays or changes the operating parameters 
* for floppy disk drives 

* 

* 
pointer 
modaddr 
temp 
display 

ifpl 
use 
endc 
mod 

rrnb 
rrnb 
rmb 
rmb 

/d~/defs/os9defs 

len,name,prgrrn+objct,reent+l,entry,dsiz 

2 parameter pointer 
2 descriptor module address 
l temporary storage 
7 parameter display start 
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Changing the operating parame­
ters of your printer or terminal 
has always been easy with the 

Xmode or Tmode utilities provided with 
your OS-9 operating system. However, 
to use a different disk drive with your 
system, you had to use alternate device 
drivers provided by Tandy. To do that, 
you had to configure an entirely new 
system disk. Enough is enough. 

Dmode, a utility simi lar to Xmode, lets 
you change disk-drive parameters by 
typing the following: 

dmode /drive name options 

While typing dmode on the command 
line gives you a description of the syntax 
and options on the screen , entering 
dmode, fo llowed by a disk-drive name 
(i.e ., dmode / d0), displays the current 
parameters for that drive. 

To change drive parameters, enter 
dmode and the drive name, followed by 
any or all of the following opt ions 
(where n is a decimal number): 
• Tracks=n changes the number of 

tracks on each side of the disk. 
• Sides=n indicates the number of sides 

the drive can access. 
• Tpi=n changes the number of tracks 

per inch used by your drive - 48 or 
96. (The track density is 48 tracks per 
inch for 35- and 40-track drives, and 
96 tracks per inch for 80-track drives.) 

•Step=n changes the head-stepping rate 
for the drive. The constants (n) are 3 
for 6ms, 2 fo r 12ms, I for 20ms and 0 
for 30ms. 

Steve Goldberg is a dentist who lives in 
Bethpage New York. Steve enjoys pro­
gramming on his son's CoCo. 



tks 
sds 
stp 
tpi 

dsiz 

* 

rmb 9 track number dis play (1-99) 
rmb 7 side number display (1 or 2) 
rmb 6 step constant display (~-3) 
rmb 3 tracks per inch (48 or 96) 
rmb 2~~ stack 
rmb 2~~ parameters 
equ 

name fcs /Dmode/ 
feb 1 edition number 
fcc /(c)l988 S.B.Goldbergj 

* 
syntax fcc "Use: dmode </device> [options]" 

fdb $~7~a 
fcc I displays or changes floppy disk parameters( 
feb $~a 

fcc I sides=n number of sides (1 or 2)/ 
feb $~a 

fcc I step=n head stepping rate (~-3)/ 
feb $~a 

fcc I tpi- n tracks per inch (48 or 96)/ 
feb $~a 

fcc 1 tracks=n number of tracks per side/ 
feb $~d 

params fcc /tracks= sides= step= tpi• / 
fdb $~d~~ 

'' DISPLAY DRIVE PARAMETERS 
*****.,'n'dr-/(****"~dc******"''rk******* 

showpram leay 
leax 

pramloop lda 
sta 
bne 
ldy 
ldb 
lda 

display,u parameter data area 
<params,pcr display address 
,x+ display character 
,y+ to data area 
pramloop not done, move another 
modaddr descriptor module address 
$18,y track count 
#'~ decimal tens column 

bra tens start calculation 
addone 
tens 

inca 
subb 
bhs 
ad db 
std 
lda 
add a 
sta 
lda 
adda 
sta 
ldx 
lda 
bit a 
beq 
ldx 

savedens stx 
leax 
lda 
bra 

increment tens column 
#l~ subtract 1~ 
addone remainder, do again 
#'~+1~ decimal units column 
tks,u track count to display data 
$19,y number of sides 

make decimal 
sds,u side count to display area 
$14,y head step rate constant 
#'~ make d~cimal 
stp,u constant to display area 
#$3438 48 
$16,y density flags 
#%~~~~~~1~ 48 tracks/inch density? 
savedens yes, to display area 
#$3936 no, 96 
tpi,u track density to display area 
display,u display address 
#l standard output path 
screen display to screen and quit 

To replace a single-sided 35-track 
drive with a two-sided 40-track drive, 
enter the following at the prompt: 

dmode /d0 s i des=2 t raci<s=40 

Dmode recalculates the descriptor 
CRC, after changing the parameters. 
Therefore, to keep these changes, use 
Cobbler to build a new boot file with 
the altered descriptor. 

You can also use Dmode to change 
drive parameters while you need a 
different format (e.g., you can use it to 
format a 35-track single-sided disk on 
a 40-track double-sided drive and then 
return to the original parameters). 

Those using Level I OS-9 with a 
standard disk-driver module in place of 
CCDisl< can also use Dmode. For those 
using OS-9 Level II without an as­
sembler (an unfortunate omission), I've 
included the BASIC09 procedure Mai<e­
Dmode, which will generate Dmode in 
your CMOS directory. 

Finally, I have noticed that most 40-
track drives can access 42 tracks with no 
problems. If you can successfully for­
mat a disk with 42 tracks, you pick up 
an additional 36 sectors on single-sided 
drives and 72 extra sectors on double­
sided drives. Give it a try. You should 
be able to put those additional sectors 
to good use. 

(Questions or comments concerning 
these utilities may directed to the author 
at 695 Plainview Rd., Bethpage, NY 
11714. Please include an SASE when 
requesting a reply.) D 

ARE YOU READY FOR CHRISTMAS ? 
_;.IS..;;....;,¥..;;.0..;;.U.;..,;R_C;..;o;...;C;...;o;...;R...;,;E=A..;;.;;D;...;Y......;F......;O;..;.R...;..C.;;;;..;..;.H;..;.RI;.;;;;S;..;.T..;.:.M;.;..A;.;;;;S_? 

WITH ALL THOSE CARDS & LETTERS .TO WRITE YOU SHOULDN'T HAVE TO SP~ND YOUR TIME ADDRESSING ENVELOPES. 

LET YOUR CoCo DO IT, NOT JUST THIS YEAR ~ BUT EVERY YEAR & ALL THRU THE YEAR- USE 

THE CoCo trr'\'' ADDRESS BOOK 
THE CoCo ADDRESS BOOK KEEPS TRACK OF RAINBOW NAMES & ADDRESSES I & PHONE NUMBERS 

IN CASE YOU WANT TO CALLI PRINTS LABElS CEAr;.~~""" BY THE FILE FULL OR SINGLY AS YOU SELECT 
THEM, YOUR CHOICE . . THIS YEAR GIVE YOURSELF, YOUR FAMILY & YOUR COMPUTER -- A XMAS GIFT 

THE CoCo ADDRESS BOOK 
RUNS ON 32K CoCo 1,2 or3 REQUIRES 1 DISK DRIVE & PRINTER 

SEND A SASE FOR MORE INFORMATION OR $20.00 + $2.50 S & H FOR THE PROGRAM 

BOB'S SOFTWARE 
._ _____ P.O. Box 391 Cleveland, Ohio 44107- 0391, _____ .. 
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* DMODE SYNTAX PROMPT 
•k*-ln b b'r"l'r-Jn;rif-i<**'k*-lrlt**'l'r********** 

s howerr os9 f$perr error number to screen 
error lda #2 standard error path 

leax syutax,pcr syntax prompt 
screen ~~r print to screen 

lbra no err quit 
print ldy #255 maximum length 
printl os9 i$writln to screen 

lb~s out exit with error 
rts return 

****ARAAAAAAA***~AAAAAAAAAA* 

* LINK TO DEVICE DESCRIPTOR 
*******''A I< I< A A I<''**** I< I< A A I< I< A k*>'<* 

entry t~r x,y parameter start 
lowl9op lda ,y+ parameter character 

cmpa 
beq 
ora 
cmpa 
blo 
c;mpa 
bhi 
sta 
)lra 

link ldd 
cinpd 
bne · 
clra 
pshs 
os9 
bcs 
stu 
puls 
lda 
cmpa 
lbeq 

#$~d done? 
link yes, link to descriptor 
#%~~1~~~~~ make lowe r case 
#'a alpah character? · 
lowloop no, creek again 
#'z alpha? 
lowloop no, check again 
-1.y yes, save it 
lowloop check' next character 
,x+ parameter characters 
#$2f64 /d (floppy drive)? 
error no, prompt and quit 

any type or language 
u save U register 
f$link link for addres s 
showerr qult with error and prompt 
modaddr · save descriptor address · 
u retrieve U register 
,x next parameter chara cter 
#$~d more parameters? 
showpram no, dis play current drive data 

'' PROCE~S DESCRIPTOR CHANGES 
-lr****-lddrl~*"'t*"l"*************** 

lpok 

* 

ldy 
stx 
lda 
cmpa 
beq 

cmpa 
lbeq 
ldb 
cmpd 
beq 
cmpd 
beq 
cmpd 
beq 
cmpd 
bnf! 

trakdens ldd 
cmpd 
bne 
ldd 
cmpd 
~ne 
lda 
anda 
bra 

bigdisk cmpd 
bne 
lda 
ora 

savi t sta 
bra 

* 
side ldd 

cmpd 
bne 
ldd 
cmpd 

modaddr descr iptor address 
pointer save parameter pointer 
,x+ parame ter character 
#$2~ spac e ? 
look yes, look again 

#$~d end of parameters? 
fixcrc yes, calculate cac 
,x+ next paramete~ character 
#$7374 St ? 
step yes, goto step routine 
#$7472 tr ? 
track yes, goto tracks routine 
#$7369 si ? 
side 
#$747~ 

pass err 

,x++ 
#$ 693d 

yes, goto sides · routine 
tp ? 
no , prompt and quit 

next characters 
i- ? 

passerr no, prompt and quit 
,x++ next parameter characters 
#$3438 48 ? ' . 
bigdisk no, continue 
$16,y density flag s 
#%111111~1 c1ear track density flag 
savit save in ·descriptor 
#$3936 96 ? 

passerr no , prompt and quit 
$16,y density f iags 
#2 se t 96 track/inch flag 
$16,y r e turn to descriptor 
l ook look for more parame ters 

,X++ 
# $6465 
pass err 
,X++ 
#$733d 

nex t characters 
de ? 
no, prompt and quit 

next characters 
s- ? 
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passerr bne 
bsr 
beq 
cmpb 
bhi 
stb 

passlook bra 

* 
step 

* 
track 

ldd 
cmpd 
bne 
lda 
cmpa 
bne 
bsr 
cmpb 
bhi 
stb 
bra 

ldd 
cmpd 
bne 
ldd 
cmpd 
bne 
lda 

pramerr n o , pr ompt and quit 
bin make number binary 
pramerr zero, prompt and quit 
#2 >2 
pramerr 
$19,y 
look 

,x++ 
#$657~ 

yes, prompt and quit 
set side count 

look for more parameters 

next characters 
ep ? 

pramerr no, prompt and quit 
,x+ next character 
#'- equals sign? 
pramerr no, prompt and quit 
bin number to binary 
#3 >3 ? 
pramerr yes , prompt and quit 
~14,y step constant to descriptor 
passlook look for more para meters 

,x++ 
#$6163 

next characters 
ac ? 

pramerr no, prompt and quit 
,~++ next characters 
#$6b73 -ks ? 
pramerr no, prompt and quit 
,x+ next character 

cmpa #' • equals sign? 
bne pramerr no, prompt and quit 
bsr bin number to binary 
beq pramerr zero, prompt and quit 
stb $18,y track count do descriptor 
bra passlook look for more paramet ers 

**-ln'rln'c*******'**************** 
* DECIMAL TO BINARY CONVERSION 
'{(')'(*,"*')b'c•k*'lb'r******************* 
bin 

convert 

back 

clr 
bsr 
).da 
sub a 
bmi 
cmpa 
bhi 
pshs 
lda 
ldb 
mul 
ad db 
leax 
stb 

te~p zero temporary storage 
convert convert first digit 
,x convert next digit 
#'~ make binary 
back not digit, return 
#9 digit? 
back 
a 
temp 
#l~ 

,S+ 
1,x 
temp 

no, return 
save digit 

previous count 
multiply by 1~ 

add current value 
bump pointer 

save total 
rts return 

****************I< A A A A I< A A****** 

* COMMAND LINE ERROR PROMPT 
')'t*"''t***'~<'l't********************* 

pramerr leax <noproc,pcr prompt address 
ldy #pmptlen prompt length 
lda #2 standard error path 
lbsr printl prompt to screen 
ldx pointer parameter pointer 
lbsr print bad parameter to screen 
lbra error synta x prompt and quit 

********************AAAAAAAAAA 
* CALCULATE DESCRIPTOR CRC 
********AI< I< I< AA A ooAAA o oA A AAI<I<AA 

fixcrc ldx ' modaddr descriptor address 
ldd 2,x length of modul e 

no err 
out 

subd #3 less CRC bytes 
tfr d,y update size toY register 
leau d,x CRC address to U register 
ldd #$ffff CRC initializ ing value 
std , u i nitializ e the 
s ta 
os9 
bcs 
com 
com 
com 
clrb 
ldu 
os 9 
os9 

2 ,u CRC accumulator 
f$crc do count 
out exit with error 
,u+ complement 
,u+ the CRC 
, u bytes 
clear error 

moda ddr modul e address 
f$unlink unlink descriptor 
f$exit qui t 



,, 
noproc fcc /**''* CAN'T PROCESS: I 
pmptlen equ *-noproc 

* emod 
l en equ * 
end 

Listing 2: Mal<eDMode 

fROCEDURE Makepmode 
13131313 (* Generates the module "Dmode" in the CMOS directory *) 
131338 (* The "Attr" utility MUST be in execution direcrory *) 
I3I36F (* or in memory for MakeDmode to operate correctly *) 
1313A4 DIM path,byt:BYTE 
I3I3AF DIM count:INTEGER 
I3I3B6 CREATE #path,"/dd/cmds/dmode " :WRITE 
I3I3CF FOR count=l TO 735 
I3I3EI3 READ byt 
I3I3ES PUT #path,byt 
I3I3EF NEXT count 
13PFA CLOSE #path 
1311313 SHELL "attr /ddjcmdsjdmode e pe" 
)l11C END 
)lllE DATA 1~5,2135,2,223,13,13,17,129,245,1,153,1,181,68,1139 
1314F DATA 111,11313,229,1,4)l,99,41,49,57,56 , 56,32,83,46,66 
131813 DATA 46,71,111,1138,113)l,98,1131,114,1133,85,115,1131,58,32,11313 
131B1 DATA 1139,111,11313.1131,32,613;47,11313,1131,118,1135,99,1131,62,32 
131E2 DATA 91,111,112,11~ , 1)l5,111,1113,115,93,7,113,32,32,32,32 

13213 DATA 32,l)l)l,l)l5,115,112,l)l8,97,121,115,32,111,114,32,99,1134 
13244 DATA 97,1l)l,1133,1131,115,32,1132,1138,111,112,112,121,32,11313.1135 
13275 DATA 115,1137,32,112,97,114,97,1139,1131,116,1131,114,115,113,32 
132A6 DATA ~2, 32,32, 32,115,1135,11313,1131,115,61,1113,32,32,32,1113 
)l2D7 DATA 117,1139,98,1131,114,32,111,1)l2,32,115,1135,11313,1131,115,32 
133138 DATA 413,49,32,111,114,32,513,41,113,32,32,~2,32,32,115 
13339 DATA 116,1131 ; 112,61,1113,32,32,32,32,1134,1131,97,113)l,32,115 
)l36A DATA 116,1131,112,112,1135,1113,1133,32,114,97,116,1131,32,413,48 
)l398 DATA 45,51,41,113,32,32,32,32,32,116,112,1135,61,1113,32 
)l3CC DATA 32,32,32,32,116,114,97,99,1137,115,32,112,1131,+14,32 
P3FD DATA 1135,1l)l,99,1134,32,4)l,52,56,32,111,114,32,57,54,41 
1342E DATA 113,32,3~,32,32,32,116,114,97,99,1)l7,115,61,1113,32 
1345F DATA 32,1113,117,1139,98,1131,114,32,111,1132,32,116,114 , 97,99 
134913 DATA 1)l7,115,32,112,1)l1,114,32,115,l)l5 , l)l)l,l)ll,13,1i6,114,97 
134C1 DATA 99,1137,115,61,32,32,32,115,1135,11313,1131,115,61,32,32 
134F2 DATA 115,116,1131 , 112,61,32,32,116,112,1135,61,32,32,13,13 
13523 DATA 49,69,48,14)l,218,166,128,167,16)l,38,2513,1~,158,2,2313 
~554 DATA 168,24,134,48,32,1,76,192,113,36,251,2133,58,237,76 
13585 DATA 166,168,25,139,48,167,2)ll3,21,166,168,213,139,48,167,21313 
135B6 DATA 28,142,52,56,+66,168,22,133,2,39,3,142,57,54,175 
135E7 DATA 21313,34,48,69,134,1,32,9,16,63,15,134,2,48,141 
13618 DATA 254,159,141,3,22,1,513,16,142,13,255,16,63,1413,16 
13649 DATA 37,1,413,57,31,18,166,1613,129,13,39,14,138,32,129 
)l67A DATA 97,37,244,129,122,34,2413,167,63,32,236,236,128,16 , 131 
I36AB DATA 47,11313,38,2)l3,79,52,64,16,63,13,37,192,223,2,53 
I36DC DATA 64,166,132,129,13,16,39,255,112,16,158,2,159,13,166 
137130 DATA 128,129,32,39,248,129,13,16,39,13,198,2313,128,16,131 
1373E DATA 115,116,39,86,16,131,116,114,39,1135,16,131,115,1135,39 
1376F DATA 45,16,131,116,112,38,53,236,129,16,131,1135,61,38,45 
137AI3 DATA 236,129,16,131,52,56,38,7,166,168,22,132,253,32,11 
137D1 DATA 16,131,57,54,38,24,166,168,22,138,2,167,168,22,32 
138132 DATA 177,236,129,16,131,11313,1131,38,6,236,129,16,131,115,61 
13833 DATA 38,97,141,67,39,93,193,2,34,89,231,168,25,32,148 
13864 DATA 236,129,16,131,1)l1,112,38,76,166,128,129,61,38,713,141 
13895 DATA 413,193,3,34,64,231,168,2)l,32,229,236,129,16,131,97 
I38C6 DATA 99,38,51,236,129,16,131,1137,115,38,43,166,128,129,61 
138F7 DATA 38,37,141,7,39,33,231,168,24,32,198,15,4,141,13 
13928 DATA 166,132,128,48,43,15,129,9,34,11,52,2,1513,4,198 
13959 DATA 113,61,235,224,48,1,215,4,57,48,1413,5~ . 16,142,13 

1398A DATA 213,134,1,23,254,247,158,13,23,254,238,22,254,224,158 
)l9BB DATA 2,236,2,13l,)l,3,31,2,51,139,2)l4,255,255,237,196 
139EC DATA 167,66,16,63,23,37,7,99,192,99,192,99,196,95,222 
13A1D DATA 2,16,63,2,16,63,6,42,42,42,42,32,67,65,78 
)lA4E DATA 39,84,32,8)l,82,79,67,69,83,83,58,32,513,513,168 
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Win Millions (of Microdollars) in Pentomino Contest! 

The Puzzling Pentomino 

By William Barden, Jr. 
Rainbow Contributing Editor 

W
hile tooling along the 405 in California (if you 
consider grid-lock at 4 2/ 3 miles per hour tooling) 
I happened to glance at the bumper sticker of the 

1976 Volvo ahead of me. It said "Pentomino Freaks Do It 
With Five!" Curious, I followed the car to the University of 
California, Irvine Campus. It turned into the faculty parking 
lot and parked. I followed it in, breaking through the lot's 
movable arm as I did. 

I came up to the Volvo just as the driver was emerging. 
He was a slight, bearded, balding fellow, with layered chalk 
dust covering his somewhat threadbare sport coat. 

"I couldn't help noticing your bumper sticker," I started. 
"Oh, are you interested in polyominoes?" he asked, 

brightening. 
"Polyominoes?" I frowned. 
"Come up to my office. I'll give you a brief introduction." 
We entered the mathematics department at the university 

and walked to a small office crammed full of books. I noticed 
a name on the door - R.E. Cursion, Ph.D. To my amaze­
ment, a CoCo 3 with assorted peripherals occupied a 
prominent place on the professor's desk. It was displaying 
multicolored squares on the screen at an alarming rate . 

"Polyominoes are made up of equal-sized squares," he 
started. "A monomino is a single square. You know about 
a domino - it's two squares forming a one-by-two rectangle. 
A triomino is made up of three squares. A tetromino is made 
up of four squares. Apentomino is made up offive squares." 

"Now there's not a whole lot of variation with monomi­
noes , dominoes, or triominoes. There's only one shape with 
a monomino or domino, and only two with a triomino. 
However, the four squares of a tetromino can be formed into 
five different shapes." He drew a diagram on a scrap of printer 
paper from a DMP-130. (See Figure 1.) 

Bill Barden has written 27 books and over 100 magazine 
articles on various computer topics. His 20 years' experience 
in the industry covers a wide background: programming, 
systems analysis and managing projects for computers 
ranging from mainframes to micros. 
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Figure 1: Monominoes to Tetrominoes 

"That's four shapes if you assume that you can rotate or 
flip over the object," I offered. 

"Precisely. When you have a pentomino - five squares ­
how many shapes can be made?" he asked. 

"Ah well .. . " 
"Here are five square pieces. Arrange them as you will," 

he said, handing over five squares. 
"Let's see. There's a straight line. A kind of L. AT-shaped 

piece ... "I labored on for two minutes or so. 
"Ten pieces!" I announced triumphantly. 
"Actually 12 - you missed these two. Here's a diagram," 



he said patiently, handing over a sheet with 12 pentomino 
figures. (See F igure 2.) 

"But what can you do with these pentominoes?" I queried. 
"What can 't you do with them?" he countered. "There 's 

been a lot of interest in them for many years. T he problem 
of rearranging shapes is studied in combinatorial geometry. 
Back in the late I 800's, Dudeney, th e puzzle ex per t , 
mentioned pentominoes. In the 1970's, Solomon W. Golomb 
wrote a book a bout polyominoes, appropriately called 
Polyominoes (Charles Scribner's Sons). Martin Gardner did 
a series of interesting columns on the subj ect in Scientific 
American. Pentominoes even figure prominently in Arthur 

T U V W 

TYL~ 
X Y Z F 

C. Clarke's novel Imperial Earth. 
He paused to let this brief hi story lesso n sink in. 
"A re you good at puzzles? he asked abruptly. 
"Not bad," !lied. 

+1 ' wr 
"Can you, for example, arrange the 12 pieces into a 6-by­

l 0 rectangle?" 
"Well , let's see - there 's five squares per pentomino and 

12 pentominoes ... making up 60 square units. Yes, that 
should be possible," I said. 

"Well , do so ," he twinkled, handing over a set of 12 
pentominoes arranged in all the possible shapes . 

I labored over the problem for five minutes, but couldn't 
get the pieces to fit . 

L P N 

LP ~ 
"I don't know - it might be easier if this whole thing was 

co mputerized ," I lamented . 
"Funny you should mention that! " he exclaimed." Are you 

familiar with the Color Computer?" he asked. 

Figure 2: The 12 Pentominoes 

"Vaguely," I replied. 
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"Let me show you a program I did in BASIC to help arrange 
the pieces. It takes advantage of the CoCo 3's splendid color 
capabi li ty. I'm really pleased that I was able to use the CoCo 
to piece together (no pun intended) some programs ." 

I spent the rest of the morning running the CoCo 3 program 
while the professor taught classes. However, I was never able 
to solve the 6-by-10 matrix. Neither could I solve the 5-by­
J 2 matrix, the 4-by-15 matrix or the 3-by-20 matrix . Can you? 

The Pentomino Contest 
To spur your efforts in this regard, l thought it might be 

fun to offer the readers of this column a contest. The rules 
are as follows: 

• Entry deadline is December 31 , 1988. 
• Only 12 pentominoes may be used. 
• All answers must be drawn to clearly show the arrangement 

of the pentominoes. 
• Matrices of 3-by-20, 4-by- I 5, 5-by-12, and 6-by-1 0 may be 

used . 
• There must be no holes in the result (there cannot be, if 

all 12 pentominoes are used) . 
• Pentominoes can be rotated or flipped over and rotated. 
• Answers to the 4-by-15 , 5-by-12, and 6-by-1 0 matrices 

count 10 points. 
• Answers to the 3-by-20 matrix count I 00 points. 

Hint: There are literally thousands of answers to the 6-by-
1 0 matrix , bu t only two to the 3-by-20 matrix. 

In the spirit of fairness, a grand prize of $50 will go to -the 
reader who first solves the puzzle (in case of a tie, the earliest 
postmarked entry wins) and has not seen this puzzle before. 
Two other prizes will go to runners-up, also readers who are 
unfamiliar with the problem. The next 50 readers with the 
highest scores will get mentioned in dispatches in my column. 
A special detailed mention will be given to readers who are 
pentomino experts, if any, and who can send significant 
results to me (such as all winning positions and the like). 

Send all correspondence to: 

William Barden 
P.O. Box 3568 
Mission Viejo, CA 92692 

Running the Pentomino Program 
Running Pentomino is easy. If keying 1t m , skip all 

comment lines. The program is designed for a CoCo 3 with 
a color display of 320-by-192. If you have a composite 
monitor (and not the RGB CM-8), you may need to change 
the co lor codes in lines 570 to 590 to something more 
palatable. If you choose to do so , change the second 
parameter after each PALETTE statement, using any codes 
from 0 to 63. (For example, change the original PALETTE 
3, 54 (yellow) in the RGB version to PALETTE 3, 3G for 
composite.) 

The program first prints the title and then asks for the size: 

P E N T 0 M I N 0 E 5 3=3X20; 4=4 Xl5; 5=5Xl2; t;=t;Xl0: 

Enter 3, 4, 5 or 6 to get the desired matrix. After entering 
the size, the message "Initializing" will appear on the screen, 
and there will be a short pause as the program initializes 
internal data. 

Next, the screen will clear, and you will see a display similar 
to the one shown in Figure 3. On the screen , all 12 of the 
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Figure 3 

Figure 4 

pentominoes are displayed in different colors, and the 
selected matrix is drawn above the pentominoes. 

One of the 60 cells in the matrix is outlined in white. This 
outline marks the cell cursor position for placing the 
pentomino in the matrix. Some of the pentominoes have a 
small dot in the upper left corner. This dot corresponds to 
the left-hand corner of the matrix position. The pentominoes 
without a dot have a square in the 'lpper left-hand corner. 
The cell cursor can be moved rapidly by using the up, down, 
left and right arrow keys. 

The program allows you to select a pentomino by pressing 
the space bar. As you press the space bar, a white cursor under 
a pentomino moves to the right and down. You can select 
any of the 12 pentominoes in three seconds or less by pressing 
the space bar. 

After selecting a pentomino, you can rotate it by pressing 
the ENTER key. Each time ENTER is pressed, the pentomino 
will rotate 90 degrees. Some pentominoes will flip over and 
you can then rotate them another four times. While a cross 
pentomino has only one position, the 'V' pentomino has four 
positions, and the 'F' pentomino has eight positions. 

To move a pentomino onto the screen, move the white-cell 
cursor to the upper left-hand cell that corresponds to the 
selected pentomino and rotation. Then press I (Insert). The 
pentomino will be erased from its position and will be 
represented on the matrix in its original color. Move the cell 
cursor to a new position, and select a new pentomino and 
a rotation for that pentomino. 

If you make a mistake, you can easily erase any pentomino 
in the matrix. Just move the cell cursor to any part of the 
pentomino you want to erase and press D (delete). The 



pentomino wi ll be erased from the matrix and will reappear 
in its usual place. 

By rotating, moving, and eras ing pentominoes, you may 
find a combination of 12 pentominoes that fit on the screen. 
If you do, the screen will flash rapidly off and on and then 
display the message "Press any key to restart." 

Be sure to record the position before you restart because 
the screen will be erased. Figure 4 shows a display after six 
pentominoes have been placed on the matrix . 

How to Design a Pentomino Program 
The first pentomino program I saw was done by James 

Garon in the early days of the Radio Shack TRS-80 Model 
I. As I recall , its operation was quite similar to Dr. Cursion's 
(no mean feat on the Model I) . Dr. Cursio n gave me a detailed 
exp lanation of his design efforts, and I'll reproduce them here 
- in my own words. 

How Many Shapes Are There, Really? 
The first key question is just how ma ny shapes are 

invo lved? If you consider each pentomino sepa rately , you can 
answer this by actually rotating and flipping each over. You 
can then count the number of different shapes. Since each 
pentomino is square, you need to rotate each 90 degrees at 
a time. Four rotations and you're back to square one. (Sorry, 
I couldn 't resist that.) If you then flip the pentomino over, 
yo u may find another four shapes. Pentominoes have either 
one, two, four , or eight different shapes as shown below: 

X= one shape 
I = two shapes 
T = four shapes 
U = four shapes 
V = four shapes 
W = four shapes 
Z = four shapes 
Y = eight shapes 
F = eight shapes 
L = eight shapes 
P = eight shapes 
N = eight shapes 

T his means that there are 63 [I + 2 + (5 x 4) + (5 x 8) = 
63] different shapes in all. Using the F pentomino as an 
example, F igure 5 lists the eight shapes obtained by four 
rotations, a flip, and then more rotations. 

Figure 5: The Eight Configurations 
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Coding the Shapes 
Now that we know the number of shapes, how can we code 

them so the computer can understand them? There are many 
ways to do this. We could assume each pentomino consisted 
of a five-by-five matrix - 25 possible squares in all - and 
then code them up as a string. The first F position would then 
become the fo llowing five strings: 

"-00--" + 
"000--" + 
"-0---" + 
"-----" + 

or a combined st ring of: 
"-00--000---0-------------" 

This seems a little messy, since we'd have to be working 
with MID$ statements to get at the characters within the 
stri ngs. 

Another way to code the shapes wou ld be as a two­
dimensional array such as F ( 5, 5 ) . The square with in each 
pentomino would then be referenced by row, column. 

Dr. Cursion chose a method that was geared to efficient 
access to the data without a lot of computation. As you can 
see from Listing I, a good deal of the program consists of 
data values. Each line of data represents one pentomino 
configurat ion . Let's take the following DATA line as an 
example: 

7 50 DATA &.HlC, &.H08, &.H08, &.H00, &.H00 

Each data value is one row of data for the pentomino, in 
binary. The following is the equivalent binary data for line 
750: &HIC 11100 

&H08 01000 
&H08 01000 
&HOO 00000 
&HOO 00000 

You can see that the Is in the data form a T-pentomino. 
The next DATA line is as follows: 

800 DATA &. H04, &.HlC, &.H04, &.H00, &. H00 

When this arranged in binary, it looks like: 

&H04 
&HIC 
&H04 
&HOO 
&HOO 

00100 
11100 
00100 
00000 
00000 

This is the 90-degree rotation of the T-shape. The other 
data values each use five data values to represent the 63 total 
shapes, for a total of 315 data values. 

Storing the Data Values 
Data values are notoriously hard to access, however. We 

don't want to have to restore (set the data pointer to the 
beginning of the first data) and then search sequentially 
through the list of data values for the proper pentomino data. 
Rather, we want to store the representations in some fast­
access form. The form used in this program is an array. 

CP () is a 480-element numeric array. Why 480 elements 
with 315 data values? If the pentominoes are numbered 0 
through II , and each space is allocated for the maximum of 
eight rotations found in some of the pentominoes, then we 
can rapid ly access data for any pentomino by completing the 
fo llowing equation: 
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index of CP() = (pentomino # x 40) + (rotation number x 5) 

Suppose we wanted data for Pentomino Number 5, 
Rotation 4 (counting from 0 for both the pentomino number 
and rotation). The start of the data would be the location 
determined by this equation: 

(pentomino # x 40) +(rotation number x 5) = (5 x 40) + (4 x 5) = 220 

There will be some gaps in the array since some pentomi­
noes don't have eight rotations, but that's all right. With 12 
pentominoes and 40 bytes for each, the number of elements 
required is 12 times 40, or 480. The array starts at 0, however, 
so the last element is 479. 

To initialize the CP () array, we'll read five values at a time 
and store them in five consecutive array locations. Between 
data values we'll use flag values of -N to mark the pentomino 
number. For example, the fifth pentomino values start with 
data - 4,-4, - 4,-4,-4, the negation of the pentomino 
number minus one. (Five 0 values aren't used as these are 
legitimate data values; a negative is easier to detect.) The 
CP ( ) array is initialized as shown in Figure 6. 

The Main Matrix 
The matrix used to hold the pentominoes exists in two 

forms - as an array of values and on the screen as a grid 
of lines and filled-in squares. The MM () array is an array of 
60 elements, MM ( 0) through MM (59) . Although we could have 
made the array two-dimensional , it's probably easier to work 
with a linear array and convert a row and column to the 
proper element number. 

The MM ( ) array is initialized to -1 , meaning that no cell 
hold s any pentomino square. As pentominoes are filled into 
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the array, the MM ( ) array elements will hold the number of 
pentomino and rotation. For example, if we store Pentomino 
Number 5, Rotation 4 in five squares (elements) of the MM () 
array, we'll put the number of elements defined by the 
following equation into each of the five elements: 

(pentomino # x 8) + rotation#= (5 x 8) + 4 = 44 

This simplifies deletion of a pentomino . All we have to do 
is find all elements of the MM ( ) array that match a given 
pentomino code number and delete all occurrences. 

Testing Whether a Pentomino Fits 
The biggest problem in working with pentominoes and the 

disp lay grid is determining whether a pentomino fits. The 
pentomino exists as a a set of 25 bit values in five data values 
as shown above. To test any five rows in the MM ( ) array, we 'II 
convert the MM array data to an equivalent form. Suppose that 
we have the two pentominoes already in the MM ( ) array (~md 
on the screen) and the ce ll cursor is positioned as shown in 
Figure 7. The procedure for building up the equivalent values 
would look something li ke the following: 

FOR ROW = 0 TO 4 
MASI< = 15 
TOTAL= 0 
FOR COL = 0 TO 4 
IF MM ( ROW * 5 + COL ) -1 THEN TOTAL = TOTAL OR MAS I< 
MASI< = MASI< / 2 
NEXT COL 
ZE ( ROW ) = TOTAL 
NEXT ROW 

****************************** 
Z EDUCATORS-EXPERIMENTORS Z 
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* 

* * * * * * * * * 
* * * * * 
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* * * * $45 .00 * * I ';.~~.~~?: --------- * 

* • All cartridge slot L:::_l "Bread Board 1/0" * 
* * * lines are brought out * 
* • Use with Basic or M.L. * 
* • Bread board style * 
Z output connectors Z 
* • Use alone or with * 
* extender * 
* • Gold edge connector $39.50 * 
* * * Other Boards Include: Rom Board - Single Board Computer - * 
* PIA-6822- PIA 6821 (See Sept. 88 pg . 113) * * ·--·-· - - - * * SEND CHECK OR MON EY ORDER TO: 

* * * * * * * 

FRASER INSTRUMENT CO. 
~ P.O. BOX 712 
~ MERIDIAN, ID 83642 

* 208-888-5728 

* Please add $3.50 S/H * 
+ $ 1.00ea . * 

addi tional 1iem * 
Idaho Residents Add 

* 5% Sales Tax * 
Allow 2·3 weeks for * 

Persona l Checks * 
9-6 M-F (MST) * 

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

~ 

ROWO 

2 

3 

4 

~ 
I~ 
~ 

0 

CELL CURSOR 

f_ 
~ ~ 
~ 

~ ~ ~ 

COLUMN 
2 3 4 

ZE(O) .. 00110 

(1) - 00010 

(2)- 10110 

(3) .. 00000 

(4) - 00000 

Figure 7: Testing for a Fit 

At the end of this code, ZE ( 0) though ZE ( 4) hold five 
values corresponding to the data found in each row. The five 
values are actually binary values of XXX XX to match the CP () 
array data . If these five values are ANDed with the CP ( ) data 

!!] a~aa~ f!1 
' can't find it? We'll write it! . ' 

Uahtzzz * a timeless classic to..- nou..-s 
~ Of familY fun • . (COCO 1,2,~H ••. $12.95 

n18KUS:£i get YOUF disl< PFOblems 
under control. COPV, KILL, REWAME 
multiPle files With one keysnoiCe! 
Backup 8c ..-eston~ dil"ectol"ies. Print 
a na..-o coou of a dil"ecton.a to aiel 
in FestoFing a damaged diFectory. 

(COCO 3 onl,) •.• $024. !J5 

BUR'Lt:-D :8UXX Pilot youF chopper 
into position, um;ouer the BUHH & 
return to base, but watch out ~or 
hidden mtssues and enemy bombs! 

. (COCO 1,2 or 3L.S19. 95 

J'ONTG£N ct·eate custom fonts & 
customize palette coloFs for use 
in AWV BASIC program & smile M..rL 
prog..-ams. lcoco ~ onun ........... Sl!J.!J~ 
Qua..ntu.m U?av 1-4 Playe..-s leap 
into a new difnension of fun~ 
6 dice makes all tne difference. 

(COCO 3 Oilly) ••••••••••• t-19.95 

Pi.ct.t.u-~ Pu.zz!e.s Jigsaw puzzle fun 
toF all ages. Kids IOL'e •em. 

(COCO 3 only) ••••••••••• $019.95 
tBASIC-M..rl HYBRID. 

OTHERS ARE 100~ MACHINE LANGUAGE. 
UISA. M,.;C. C.O.D., CHECI-!S ACCEPTED. 

All ORDERS ADD $3.00 P8cH. 
CALIFORNIA RES. ADO 6% TAX. 

P.O. BOH 118~ LOMPOC, CA 93438 
ORDER 24 HRS. (805) 735-3889 
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00110 
AND 01000 

00010 
AND 11100 

10110 
AND 01000 

00000 
AND 00000 

00000 
AND 00000 

00000 00000 00000 

Figure 8 

00000 00000 

for a given pentomino and the result is 0, the pentomino will 
fit . Hard to believe? The ZE values for Figure 8 are as fo llows: 

ZE(0) = &H06 = 00110 
ZE(ll = &H02 = oooio 
ZE(2) = &Hl6 = 10110 
ZE(3) = &HOO = 00000 
ZE ( 4) = &HOO = 00000 

The data values fo r the X pentomino and rotation 0 (the 
only X rotation) are as follows: 

CP ( ><>< ) = &H08 = 0 I 000 
CP ( ><>< ) = &H 1 C = 11100 
CP ( ><>< ) = &H08 = 01000 
CP ( ><><) = &HOO = 00000 
CP ( XX ) = &HOO = 00000 

As the following shows, when these values are ANDed 
together, the result is 0. (ANDing is done on a bit-by-bit basis 
- two Os produce a 0; one and zero produce 0; and one and 
one produce one.) 

The method above needs some embellishments to check 
positions that are near the edges, but it's basically the one 
used in Pentomino. 

Inserting a Pentomino 
If a pentomino fits, then the 25 bits defining a pentomino 

(only five of which are ones) can be used to fill a matrix cell 
on the screen. Each of the five bytes defining a pentomino 
and its rotation are scanned from left to right. If the bit is 

.J_- ./ 

l \A21o ....... 2s 1s9o ..... 1s1 
~ 470 . . . . ... 58 2050 ..... 131 

650 .. . ... 156 2170 . .... 164 
820 ...... 155 2350 .. ... . 87 
1 000 ..... 252 2480 ..... 223 
1180 ..... 102 ?660 . ... . 171 
1370 . .... . 2~ 2800 . . ... 223 
1520 ...... 93 2920 ....... 2 
1710 ..... 199 END ...... 43 

Listing 1: PENTPUZL 

1~~ ' PENTOMINOES 
11~ ' COPYRIGHT 1988 BY WILLIAM 
BARDEN, JR. 
12~ ' 
13~ '=========================== 
================================ 
================ 
14~ ' 
15~ 1 DATA DICTIONARY 
16,0 ' 
17,0 1 A1 - AS = WORKING VARIABLE 
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a one, the corresponding cell on the screen matrix is painted 
with the same color as used in the display below the matrix. 
In addition, the five active CP ( ) cells are set as follows: 

(pentomino # x 8) + pentomino rotation # 

Deleting a Pentomino 
If a pentomino is to be deleted, the current cell contents 

under the cursor are read [(pentomino # x 8) + pentomino 
rotation#]. If this number is -1, the cell is currently empty 
(no pentomino present). If the cell is not a -1 , all elements 
in the MM ( ) array are scanned for the same number and a 
-1 is put into the five cells. In addition, the screen positions 
are painted with the background color. The pentomino is then 
rewritten in the area below the matrix so that it can be re­
used. 

Postscript 
As I left Dr. Cursion, he showed me a second Pentominoes 

program listing. 
"I nqw have a program that will compute all possible 

combinations for the 3-by-20 matrix. However, I'm having 
some trouble with it." 
· "There must be quite a few combinations," I ventured. 

"About 1,004,539,160,000,000. Unfortunately, the CoCo 3 
has only gone through about 1,000,000 of them in one year. 
I'm thinking about buying a dozen more CoCos to gang up 
on the problem. I think if I increase the efficiency of my 
machine code and . .. " 

I stole out the door as he muttered on. 
See you next month with more CoCo topics. D 

S FOR READ OF DATA 
18~ ' BK = NORMAL BACKGROUND COL 
OR 
19~ 1 CC COLOR CODE FOR DRAWIN 
G PENTOMINOES IN MAIN MATRIX 
2~~ 1 CP() = 12 PENTOMINOES X 8 
POSITIONS X 5 ROWS OF DATA 
21~ 1 HL = HIGHLIGHT COLOR 
22~ ' I = CURRENT PENTOMINO HIGH 
LIGHTED AND ACTIVE 
23~ ' J() = CURRENT ORIENTATION 
FOR PENTOMINO I 
24~ ' MM() = MAIN MATRIX OF 6,0 C 
ELLS ( 3 X 2~, ETC.) 
25~ ' NO() =NUMBER OF UNIQUE OR 
IENTATIONS. FOR 12 PENTOMINOES 
26~ 1 NP = NUMBER OF PENTOMINOES 

UNUSED 
27~ 1 PN = PENTOMINO COLOR 
28~ ' ST = START OF MAIN MATRIX 
IN X PIXELS 
29~ ' SZ = HEIGHT OF MAIN MATRIX 
3~~ ' SX = WIDTH OF MAIN MATRIX 



31~ 1 US() =MARKS PENTOMINO AVA 
ILABLE ( 1 ) OR NOT ( ~ ) FOR 12 

P'S 
32~ 1 X = CURRENT COLUMN POSITIO 
N IN MAIN MATRIX 
33~ 1 Y = CURRENT ROW POSITION I 
N MAIN MATRIX 
34~ 1 ZE() = EVALUATION MATRIX -

HOLDS HASH FOR COMPARISON 
35~ 1 ZA$ = WORKING STRING VARIA 
BLE 
36~ I ZA = 
37~ I ZB = 
38~ I ZI = 
39~ I ZJ = 
4~~ I ZK = 
41~ I ZP = 
42~ I ZQ = 
43~ I ZS = 
44~ I ZX = 
45~ I ZY = 
46~ I 

WORKING 
WORKING 
WORKING 
WORKING 
WORKING 
WORKING 
WORKING 
WORKING 
WORKING 
WORKING 

VARIABLE 
VARIABLE 
INDEX 
INDEX 
INDEX 
INDEX 
INDEX 
VARIABLE 
INDEX FOR X 
INDEX FOR Y 

47~ '=========================== 
================================ 
=============== 
48_0 I 

49_0 PALETTE RGB 
5~~ WIDTH 32 
51~ CLS 
52~ PRINT 11 P E N T 0 M I N 0 E S 

II 

53~ INPUT 11 3=3X2~;4=4Xl5;5=5Xl2; 

6=6Xl~: 11 ; SZ 
54_0 IF SZ < 3 OR SZ > 6 THEN GOT 
0 53~ 
55.0 sx = 6~ 1 sz 
56_0 '-------------- ------
57_0 PALETTE ~,~:PALETTE 1,9:PALE 
TTE 2,63:PALETTE 3,54:PALETTE 4, 
36:PALETTE 5,27 
58~ PALETTE 6,45:PALETTE 7,38:PA 
LETTE 8,18:PALETTE 9 1 2:PALETTE 1 
_0,6~:PALETTE 11 1 35 
59_0 PALETTE l2 1 l~:PALETTE 13,59: 
PALETTE 14,47 
6_0~ BK = _0: PN = 1: HL = 2 
61~ HSCREEN 2 
62~ HCOLOR PN 1 BK 
63_0 HPRINT ( 9 1 15 ) 1 

11 INITIALIZ 
ING ... II 
64~ DIM CP( 479 ) I NO( 11 ) I J( 
11 ) I MM ( 59 ) I ZE ( 4 ) I us ( 11 
) 
65~ 'SET NUMBER OF UNIQUE ORIENT 
ATIONS FOR 12 PENTOMINOES 
66~ NO( ~ ) = 3: NO( 1 ) = 3: NO 
( 2 ) = 3 : NO ( 3 ) = 3 : NO ( 4 ) 

= .0 
67_0 NO( 5 ) = 7: NO( 6 ) = 3: NO 
( 7 ) = 7 : NO ( 8 ) = 1: NO ( 9 ) 
= 7 

The 

THE COLOR COMPUTER MONTHLY MAGAZINE 

Back Issue 
Availability 
BACK ISSUES STILL AVAILABLE 

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

A WORLD OF INFO AT A BARGAIN PRICE 

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

MOST ISSUES STILL AVAILABLE 

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

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

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

THE RAINBOW 
The Falsoft Building 
P.O. Box 385 
Prospect, KY 40059 

~----------------------------~ 
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.---------- ------------------- 68,0 NO( 1,0 ) ~ 7: NO( 11 ) = 7 
69,0 INITIALIZE MAIN MATRIX TO 
UNUSED 

I 
I BACK ISSUE ORDER FORM 

(See overleaf for instructions.) 

Please send me the following back issues: 

MONTH/YEAR PRICE MONTH/ YEAR PRICE 

VOLUME 1 VOLUME 5 
JUL '81 Premier Issue $2.00 0 AU G '85 Games $3.95 0 
AUG '81 $2.00 0 SEP '85 Educati on $3.95 0 
SEP '81 Education $2.00 0 OCT '85 Graphics $3.95 0 
OCT '81 Printer $2.00 0 NOV '85 Data Comm. $3.95 0 
NOV'81 $2.00 0 JAN '86 Beg inners $3.95 0 
DEC '81 Holiday $2.00 0 FEB '86 Utilit ies $3.95 0 
JAN '82 $2.00 0 MAR '86 Business $395 0 
FEB '82 $2.00 0 APR '86 Home Help $3.95 0 
MAR '82 $2.50 0 MAY '86 Printer $3.95 0 
APR '82 $2.50 0 JUN '86 Music $3.95 0 
JUN '82 $2.50 0 JUL '86 Anniversary $3.95 0 

VOLUME 2 VOLUME 6 
JUN '83 Prin ters $2.95 0 AU G '86 Games $3.95 0 
JUL '83 Ann iversary $2.95 0 SEP '86 Education $3.95 0 

VOLUME 3 OCT '86 Graphics $3.95 0 
AUG '83 Games $2.95 0 NOV '86 Data Comm. $3.95 0 
SEP '83 Education $2.95 0 DEC '86 Holiday $3.95 0 
OCT '83 Graphics $3.95 0 JAN '87 Beginners $3.95 0 
DEC '83 Holiday $3.95 0 FEB '87 Utilities $3.95 0 
MAR '84 Business $3.95 0 MAR '87 Business $3.95 0 
APR '84 Gaming $3.95 0 APR '87 Home Help $3.95 0 
MAY '84 Printer $3.95 0 MAY '87 Printer $3.95 0 
JUN '84 Music $3.95 0 JUN '87 Music $3.95 0 
JUL '84 Anniversary $3.95 0 JUL '87 Anniversa ry $3.95 0 

VOLUME 4 VOLUME 7 
AUG '84 Games $3.95 0 AUG '87 Games $3.95 0 
SEP '84 Education $3.95 0 SEP '87 Education $3.95 0 
OCT '84 Graphics $3.95 0 OCT '87 Graphics $3.95 0 
NOV '84 Data Comm. $3.95 0 NOV '87 Data Comm. $3.95 0 
DEC '84 Holiday $3.95 0 DEC '87 Ho liday $3.95 0 
JAN '85 Beginners $3.95 0 JAN '88 Beg inners $3.95 0 
FEB '85 Util ities $3.95 0 FEB '88 Utilities $3.95 0 
MAR '85 Business $3.95 0 MAR '88 Business $3.95 0 
APR '85 Simulation s $3.95 0 APR '88 Home Help $3.95 0 
MAY '85 Printer $3.95 0 MAY '88 Pri nter $3.95 0 
JUN '85 Music $3.95 0 JUN '88 Music $3.95 0 
JUL '85 Anniversary $3.95 0 JUL '88 Anni versa ry $3.95 0 

VOLUME 8 

AUG '88 Games $3.95 0 
SEP '88 Educati on $3.95 0 
OCT '88 Graph ics $3.95 0 
NOV '88 Data Comm . $3.95 0 
DEC '88 Holiday $3.95 0 

RAINBOW INDEX A complete index to the first three years, July 1981 through June 
1984, is printed in the Jul y 1984 issue. Separate copies a re ava ilab le for $2.50 0 

The Fou rth , Fi fth and Six th Yea r Indexes inc lud ing RAINBOW ON TAPE are p rinted 
in the July 1985, 1986 and 1987 issues, respecti ve ly. The Seventh Yea r Index is 
pr inted in the Ju ly 1988 issue. 

Article Reprints 

TOTAL---------

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

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

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

ENCLOSED ----------

In instances where a given issue is now out o f print and not ava ilab le for purc hase, 
we do provide pho tocopies o f spec ific a rti c les. The cost fo r thi s servi ce is $1.50 
plus 50 cents S/H per articl e. This servi ce is provided only in th e case of out-of­
stock issues. 

Name ----------- -----------------

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

City - --- ------ State __ Z IP -------------

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

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

EXPIRATION DATE------- PHONE ( 

7,0,0 FOR ZI = ,0 TO 59: MM( ZI = 
-1: NEXT 

71,0 INITIALIZE AVAILABLE PENTO 
MINCES 
72,0 FOR ZI = ,0 TO 11: US( ZI ) = 

1 : NEXT 
73,0 
74,0 1 =========================== 
================================ 
============== 
75,0 
76,0 
77,0 
78,0 
79,0 
.0 

DEFINE ORIENTATIONS 
I T=,0 
DATA -1,-1,-1,-1,-1 
DATA &H1C,&H~8,&H~8,&H,0,0,&H,0 

8,0~ DATA &H,04,&H1C,&H~4,&H,0~,&H,0 
.0 
81~ DATA &H~8,&H,08,&H1C,&H,0,0 , &H,0 

.0 
82,0 DATA &H1~,&H1C,&H1~,&H,0~, &H,0 

.0 
83,0 
84~ 
85,0 
.0 

I U = 1 
DATA -2,-2,-2,-2,-2 
DATA &H14,&H1C,&H,0,0,&H,0,0,&H,0 

86~ DATA &H18,&Hi~,&H18,&H~~,&H,0 
.0 
87~ DATA &H1C,&H14,&H,0~,&H~~,&H,0 
.0 
88~ DATA &H18,&H,08,&H1S,&H~~,&H,0 
.0 
89~ 
9,0,0 
91~ 

.0 

I V = 2 
DATA -3,-3,-3, - 3,-3 
DATA &H1,0,&H1,0,&H1C,&H~,0,&H,0 

92~ DATA &H1C,&H1,0,&H1,0,&H~~,&H,0 
.0 
93~ DATA &H1C,&H~4,&H,04,&H,0,0,&H~ 
.0 
94~ DATA &H~4,&H~4,&H1C,&H~,0,&H,0 
.0 
95,0 
96,0 
97~ 

.0 

I W = 3 
DATA -4,-4,-4,-4,-4 
DATA &H1,0,&H18,&H,0C,&H~,0,&H,0 

98~ DATA &H,0C,&H18,&H1~,&H~~,&H,0 
.0 
99~ DATA &H18,&H~C,&H~4,&H~~,&H,0 
.0 

I 1,0,0,0 DA'l'A &H,04, &H~C, &H18, &H~~, &H 
I ,0,0 
I 1,01,0 I X = 4 
I 1,02~ 
I 1,03~ 
: .0.0 

DATA -5,-5,-5, - 5, - 5 
DATA &H,08,&H1C,&H,08,&H,0,0,&H 

I 1,04~ I y = 5 
SIGNATURE I 1,05~ DATA - 6, - 6, - 6, - 6, - 6 
TO ORDER BY PHONE (c redit ca rd o rders onl y) call (800) 847-0309, 8 a.m . to 5 I 11?161?1 DATA &HI?IS 

1 
&H18 

1 
&HI?I8 

1 
&HI?IB 

1 
&H 

p.m. EST . All o ther inquiries call (502) 228-4492. I L_ _ _:_~"_:.._P _ ____ _:_~" _______ P ____ P ____ __j 

L----------------------------~ 
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f'f' 
1f' 7 f' DATA &Hf'4,&H1E,&Hf'f',&Hf'f',&H 
f'f' 
1f'8~ DATA &H1~ 1 &H1f',&H18,&H1~,&H 
f'f' 
1f'9~ DATA &H1E,&H~B,&H~~ 1 &H~~ 1 &H 
f'f' 
11f'~ DATA &H1f',&H18,&H1~ 1 &H1~ 1 &H 
f'f' 
111~ DATA &H1E,&H~4,&H~~ 1 &H~~,&H 
>1>1 
112~ DATA &Hf'8,&H~8 , &H18,&H~8,&H 

f'f' 
113~ DATA &Hf'8,&H1E,&H~~ 1 &H~~,&H 
>1>1 
114~ I z = 6 
115f' DATA - 7, - 7,-7, - 7, - 7 
116f' DATA &H18,&Hf'8,&Hf'C,&Hf'f',&H 
f'f' 
117~ DATA &Hf'4,&H1C,&H1f',&Hf'f',&H 
f'f' 
118~ DATA &Hf'C,&Hf'8,&H18,&H~f',&H 

>1>1 
ll9f' DATA &H1~,&HlC,&H~4,&H~~,&H 
f'f' 
12>1~ I F = 7 
12lf' DATA -8,-8,-8,-8, - 8 
122~ DATA &Hf'C,&H18,&H~8,&H~~,&H 
>1>1 
123f' DATA &H~8,&H1C,&H~4,&Hf'~,&H 

Gain access lo lhe vasl wareh~Juse 1Jf infiJrmaliiJn 
sliJred in !,JIJUf "niJn -ciJnsdiJus" mind lhmugh !,JIJUf 
CIJmpuler lle!,jt:mard. 

There are mini -programs or circuits in everyone s non­
conscious" mind which will enable them to accomplish 
remarkable things. In order to utili ze these mini-programs, a 
bridge of communication must be established between the 
conscious and the " non-c onscious" parts of the mind . Six 
years of research and development have resulted in a proven 
aid for establishing this bridge. 

" The Answer" is a software package which aids you in 
communica ting with your "non-consc ious" mind to solve 
questions and difficult problems in a question/ answer format. 
It utilizes graphics and optional user-programmable subliminal 
messages to strengthen the communicat ion bridge. 

Ask your questions ... seek the answers .. .EXTERNALIZE 
THE RESULTS via automatic disk-stored record and optional 
print -out. 

Order now for onl!d S2q_q5 <· s::~.oos/H)nocoo·._ 
"Turn on your computer and turn on the power of your mind!" 

CALL (317) 962-6644 TO ORDER 
Alpha - Biotechnologies, Inc. 

P.O. Box 2203 • Richmond, IN 47375 ~ ft~/'00.. 

f'f' 
124f' DATA &Hf'8,&Hf'C,&H18,&Hf'~,&H 

f'f' 
125f' DATA &H1~ 1 &H1C,&Hf'8,&H~~ 1 &H 
f'f' 
126~ DATA &H18,&H~C,&Hf'8,&H~~,&H 
f'f' 
127f' DATA &H~4,&H1C,&H~8,&H~~ 1 &H 
f'f' 
128~ DATA &H~8,&H18,&Hf'C,&Hf'~,&H 
f'f' 
129~ DATA &H~8,&H1C,&H1~ 1 &H~~,&H 
f'~ 
13f'f' I I = 8 
131~ DATA -9, - 9,-9,-9, - 9 
132~ DATA &H1~ 1 &H1~,&H1~ 1 &H1~ 1 &H 
1~ 
133f' DATA &H1F,&Hf'~ 1 &H~f',&H~f',&H 
~f' 
134~ I L = 9 
135f' DATA -1~,-1J',-1~, - 1~ , -1~ 
136~ DATA &H1f',&H1~ 1 &H1f',&Hl8,&H 
>1~ 
137~ DATA &H1E,&H1~,&Hf'f',&Hf'~ 1 &H 
f'~ 
138f' DATA &H18,&Hf'8,&H~8,&Hf'8,&H 
f'f' 
139f' DATA &Hf'2,&HlE,&Hf'~ 1 &Hf'f',&H 
~f' 
14f'~ DATA &H~8,&Hjl8,&H~8,&Hl8,&H 

"I cannot imagine the CoCo 3 without ADOS·3; 
it would not be a complete machine." 

The RAINBOW, July 1987 

You've moved up too CoCo 3. A powerful new machine. Now. it's lime to 
give BASIC a shot in the arm. with ADOS-3 . Wouldn't it be nice to turn on you r 
machine and be greeted by an SO-column display. in the colors o f your 
choice. with your own c ustom startup message? To run routinely at 2 MHz 
{double speed) without ha ving to slow down for disk and printer operations? 
This and much. much more is possible with ADOS-3. our CoCo 3 adaptation 
o f the acclaimed origina l ADOS, which shares the origina l's vi rtual 100% 
compatibility with commercia l software. After customizing ADOS-3 using the 
provided configuring utili ty, you can have it burned into an EPROM that plugs 
into the Disk BASIC ROM socket. or just use it in RAM as a disk utility. {EPROM 
+ burning will cost S 15-20: we provide information concerning how you can 
have this done.) Supports double-sided drives {35, 40, or 80 tracks). FAST and 
SLOW commands. auto line number p rompts. RUNM command, keystroke 
macros. arrow-key scroll through BASIC p rograms. auto-edit of error line. and 
many more va luable fea tures. 

"ON A SCALE OF 1 TO 10, t RATE ADOS-3 A SOLID 15." RAINBOW, 7187 
Disk ... $34.95 Original ADOS for CoCo 1 or 2 .. 527.95 (See 6/87 AAIN80W review) 

Origin al AD OS plus ADOS-3 . . . . . ... $50.00 

THE PEEPER 
ML program tracer that multitasks with the target program. An excellent 
learning tool for the ML novice: an invaluable debugging aid for the expert. 
CoCo 1, 2. or 3 compa tible . 
Disk 523 .95 Assembler source listing . Add S3.00 

MONITOR CABLES for coco 3 
Magnavox 8CM515/8CM505/8CM643 . S 19.95 SonyKV1311CR .. 529.95 
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f;f; 
141,0 
~,0 
142?; 
~,0 
143,0 
~,0 
144,0 
14S,0 
146,0 
0,0 
147?; 
2,0 
148,0 
0,0 
149,0 
0f; 
1S~,0 
.3,0 
1S1,0 
~~ 
1S2,0 
~ 
1S3,0 
,0 
154,0 
1S5,0 
1S6,0 
~~ 
157,0 
~,0 
1S8f; 
~,0 
1S9,0 
~~ 
16~,0 
~,0 
161,0 
~~ 
162,0 
~~ 
163,0 
~,0 
164,0 
165,0 
166,0 
167,0 

DATA &H1,0,&H1E,&H,0,0,&Hf;,0,&H 

DATA &H18,&H1f;,&H1,0,&H1,0,&H 

DATA &H1E,&Hf;2,&H,0,0,&H,0,0,&H 

I p = 1,0 
DATA -11,-11, - 11,-11, - 11 
DATA &H18,&H18,&H1,0,&H,0,0,&H 

DATA &H1C,&H,0C,&H,0,0,&H,0,0,&H 

DATA &H,08,&H18,&H18,&Hf;,0,&H 

DATA &H18,&H1C,&H,0,0,&H,0,0,&H 

DATA &H18,&H18,&H,08,&H,0,0,&H 

DATA &H,0C,&H1C,&H,0,0,&Hf;,0,&H 

DATA &H1,0,&H18,&H18,&Hf;,0,&H 

DATA &H1C,&H18,&Hf;,0,&H,0,0,&H 

I N = 11 
DATA -12,-12,-12,-12, - 12 
DATA &H,08,&H,08,&H18,&H1,0,&H 

DATA &H18,&H,0E,&H,0,0,&H,0,0,&H 

DATA &Hf;8,&H18,&H1,0,&H1,0,&H 

DATA &H1C,&H,06,&H,0,0,&H,0f;,&H 

DATA &H1,0,&H1,0,&H18,&H,08,&H 

DATA &H,0E,&H18,&H,0,0,&H,0,0,&H 

DATA &H1,0,&H18,&H,08,&H,08,&H 

DATA &Hf;6,&H1C,&H,0,0,&H,0,0,&H 

I END = 12 
DATA -13,-13, - 13, - 13, - 13 
I 

I========================== 
================================ 
============== 
168,0 I 
169~ 1 FILL CP() WITH DATA 
17,0,0 FOR ZI = ,0 TO 479: CP( ZI ) 

= ,0: NEXT 
171,0 ZI = ,0 
172,0 RESTORE 
173,0 READ A1, A2, A3, A4, AS 
174f; IF Al < ,0 THEN ZI = ( - A1 
- 1 ) * 4,0: IF ZI <> 48,0 THEN GO 
TO 173,0 ELSE GOTO 181,0 
175f; CP( ZI ) = A1: CP( ZI + 1 

= A2: CP( ZI + 2 ) = A3 
176,0 CP( ZI + 3 _) = A4: CP( ZI + 
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4 ) = AS 
177,0 ZI = ZI + 5 
178,0 GOTO 173,0 
179,0 1

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

18,0,0 1 NOW HAVE DATA STORED FOR 
FAST ACCESS - START PROGRAM 
181,0 NP = 12 
182,0 HCLS 
183,0 FOR ZI = ,0 TO 11: ZJ = ,0: H 
COLOR ZI + 3, BK: GOSUB 22S,0: HC 
OLOR PN,BK: NEXT 
184,0 ZI = ,0: HCOLOR HL, BK: GOSU 
B 3?;2,0: HCOLOR PN, BK 
18S,0 I = 0 
186,0 FOR ZK = ,0 TO 11: J( ZK) = 
0: NEXT 
187,0 GOSUB 239,0 
188,0 X = ,0: Y = ,0 : HCOLOR HL, BK 
: GOSUB 246,0: HCOLOR PN, BK 
189,0 1

--------------------
19,0,0 1 READ KEYBOARD AND TAKE AC 
TION 
191,0 ZA$ = INKEY$: IF ZA$ = 1111 T 
HEN GOTO 191,0 
192,0 IF ZA$ <> CHR$( 13 ) THEN G 
OTO 197,0 
193,0 IF I = 4 THEN GOTO 21,0,0 
194,0 J ( I ) = J ( I ) + 1: IF J ( 
I ) > NO( I ) THEN J( I ) = ,0 
195,0 HCOLOR I + 3, BK: ZI = I: Z 
J = J( I ) : GOSUB 225,0: HCOLOR P 
N, BK 
196,0 GOTO 21,0,0 
197,0 IF ZA$ <> 11 11 THEN GOTO 2,03 
,0 
198,0 ZI = I: HCOLOR BK, BK: GOSU 
B 3,02,0: HCOLOR PN, BK 
199,0 I = I + 1: IF I > 11 THEN I 
= ,0 

2,0,0,0 IF US( I ) = fJ THEN GOTO 19 
9,0 
2,01,0 HCOLOR HL, BK: ZI = I: GOSU 
B 3,02,0: HCOLOR PN, BK 
2,02,0 GOTO 2,08,0 
2,03,0 IF ( ZA$ = CHR$( 8 ) OR ZA$ 

= CHR$( 9 ) OR ZA$ = CHR$( 1,0 ) 
OR ZA$ = CHR$( 94 ) 

) THEN GOSUB 246,0 ELSE GOTO 21f;f; 
2,04,0 IF ZA$ = CHR$( 8 ) THEN X= 

X - 1 : IF X < ,0 THEN X = ( 6~ / 
SZ ) - 1: GOTO 2,08,0 ELSE GOTO 2 

,08,0 
2,05,0 IF ZA$ = CHR$( 9 ) THEN X= 

X + 1: IF X > ( 6,0 / SZ ) - 1 T 
HEN X = ,0: GOTO 2,08,0 ELSE G 
OTO 2,08,0 
2,06,0 IF ZA$ = CHR$( 1,0 ) THEN Y 
= Y + 1 : IF Y > SZ - 1 THEN Y = 
,0: GOTO 2,08,0 ELSE GOTO 2 
,08,0 
2,07,0 Y = Y - 1: IF Y < ,0 THEN Y 
= SZ - 1: GOTO 2,08,0 ELSE GOTO 2f; 



8,0 
2,08,0 HCOLOR HL, BK: GOSUB 246~: 
HCOLOR PN, BK 
2,09~ GOTO 217~ 
21,0~ IF ZA$ <> "I" THEN GOTO 216 
.0 
211,0 GOSUB 264~ 
212,0 IF NP <> ~ THEN GOTO 217~ 
213~ FOR ZI = 1 TO 1~: PALETTE ~ 
, 9: PALETTE 1,~: PALETTE ~,~: P 
ALETTE 1,9: NEXT ZI 
214,0 HPRINT ( 8, 24 ), "PRESS AN 
Y KEY TO RESTART" 
215~ ZA$ = INKEY$: IF ZA$ = "" T 
HEN GOTO 215,0 ELSE GOTO 49~ 

216,0 IF ZA$ = "D" THEN GOSUB 285 
.0 
217~ GOTO 191~ 

218~ '========================== 
================================ 
============== 
219,0 1 SUBROUTINE TO CLEAR 5 BY 
5 MATRIX 
22,0,0 ZX = ( ZI - INT( ZI I 4 ) * 

4 ) * 56 + 64: ZY = INT( ( ZI I 
4 ) ) * 36 + 84 

221,0 HLINE ( ZX, ZY ) - ( ZX + 3 
9, ZY + 29 ), PRESET, BF 
222,0 RETURN 
223,0 1 ========================== 

DA"TAMATCH, INC-
!THE SOFTWARE HOUSE HAS A NEW NAME! 

•
. DS/DD $45/100 

DISKS 10/$4.95 

FL I PPV DISKS 10/$7.95 
!FACTORY PUNCHED - USE BOTH SIDES! 

SENTINEL COLOR DISKS DS/DD 10/$9. 95 
!10 ASSORTED COLORS IN CLEAR PLASTIC GIFT BOXl 

ALL DISKS CERT. ERROR FREE. W/SLEEVES, LABELS, W.P. 
3. 5 • • DISKS DSJDD 
MAILING LABELS, PIN FEED $5.09/M 
FILE CARDS 3 X 5 '' $3.50/250 

10/$15.95 
$15.95/511 

$9.95/1999 
POST CARDS 4 X 6 " $3. 95/299 $8.95/599 

PRINTER RIBBONS 
GEMINI 10/X/SG BLACK $2.00 EA. 12/$22.00 

COLORS R-BR-BLU-GRN-PUR $2,50 EA. 5/$11.00 
R.S. DI1P 110 BLACK $4.95 EA. 
R. S. DMP 130 BLACK $6.95 EA. 

COLORS RED-BLU-GRN $7.95 EA. 3/$22.99 
STAR NLINX10 BLACK $7,95 EA. 
STAR NX 1000 BLACK $5.95 EA. 

ALL ITEMS 100% GUARANTEED 
ADD $2.50 5/H IN USA. CANADA ADD $3.50 + $1.99/LB. 

MICHIGAN RESIDENTS ADD 44 SALES TAX 
SEND CHECK-MONEY ORDER PAYABLE TO: 

~ 9020 HEMINGWAY, REDFORD, MI 49239 · · · 
DATAMATCH INC. • 

~ (313) 937-1313 
SEND CARD 4 ~ EXP. DATE 11IN. CHARGE ORDER $20.09 

================================ 
============== 
224,0 1 SUBROUTINE TO WRITE PENTO 
MINO TO LEGEND AREA 
225,0 GOSUB 22,0,0 
226,0 ZK = ZI * 4,0 + ZJ * 5 
227,0 FOR ZQ = ~ TO 4 
228~ ZA = CP( ZK + ZQ 
229~ ZM = 16 
23,0,0 FOR ZP = .0 TO 4 
231,0 IF ( ZA AND ZM ) <> .0 THEN 
HLINE( ZX + ZP * 8, ZY + ZQ * 6 
) - ( ZX + ZP * 8 + 7, ZY + 

ZQ * 6 + 5 ), PSET, BF 
232,0 ZM = ZM I 2 
233,0 NEXT 
234~ NEXT 
235,0 HSET ( ZX + 4, ZY + 3 ) 
236,0 RETURN 
237,0 1 ========================== 
================================ 
============== 
238,0 1 SUBROUTINE TO DRAW MAIN M 
ATRIX 
239,0 IF SZ = 3 THEN ST = 8~ ELSE 
IF SZ = 4 THEN ST = 1,0~ ELSE IF 
ST = 5 THEN ST = 112 EL 

SE ST = 12,0 
24.0.0 ZI = 6~ I sz 
241,0 FOR ZJ = .0 TO ZI: HLINE ( S 

~ 
RAINBOW 

----.. --- (._) 

"EZWRI'IER" does professional-quality letters 
quickly and easily. "EZWRI'IER" will autana­
tically set the margins & characters per line, 
indent paragraphs, put yoor heading/greeting/ 
closing in the right places, and even center the 
letter on the page! Just type yoor tressage and 
'iatch yoor mP or IMP print a perfect letter! I ! 
Handles 1 - 4 page letters, mailing lists, and 
labels. It will make it possible for you to 
send any nunber of copies with a salutation for 
each recipient! ! Perfect for personal corre­
spondence, for letters to club uenbers, or for 
direct mail advertising. ''EZWR.TIER" is by far 
oor ttl Best Seller, and it's no 'WOnder; it's the 
absolutely simplest letter writing system avail­
able for the CoCo! Still only $19.95 plus $1.50 
S/H for either disk or cassette. GREAT on the 
CoCo 3 rut will run on any CoCo with 32k ECB. 

~~~--- E.Z. FRIENDLY SOFTWARE---~~~ 
118 CORLIES AVE. • POUGHKEEPSIE, NY 12601 • (9 14) 485-8 150 

(Add $1 .50 s/ h to all orders. NY residents add state sales lax.) 
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T + ZJ * 8, 24 ) - ( ST + ZJ * 8 
I 24 + sz * 6), PSET: NEXT 
242~ FOR ZJ = ~ TO SZ: HLINE S 
T, ZJ * 6 + 24 ) - ( ST + ZI * 8 
I ZJ * 6 + 24 ), PSET: NEXT 
243~ RETURN 
244~ 1========================== 
================================ 
============== 
245~ 1 SUBROUTINE TO HIGHLIGHT 0 
R UNHIGHLIGHT CURRENT POSITION 
246~ HLINE ( ST + X * 8, Y * 6 + 

24 ) - ( ST + X * 8 + 8, Y * 6 
+ 24 + 6 ) I PSET, B 
2 4 7~ RETURN 
248~ 1========================== 
================================ 
============== 
249~ 1 SUBROUTINE TO TEST FIT IN 

MAIN MATRIX - RETURNS ~ IF FIT, 
<> ~ IF NOT 
25~~ FOR ZY = Y TO Y + 4 
251~ IF ZY > SZ - 1 THEN ZE( ZY 
- Y ) = &H1F: GOTO 256~ 
252~ ZE( ZY - Y ) = ~: ZM = 16: 
ZA = ~ 
253~ FOR ZX = 
>= SX THEN ZA 

X TO X + 4: IF ZX 
= ZA + ZM ELSE IF 

zx ) <> -1 MM( ZY * SX + 
THEN ZA = ZA + ZM 
254~ ZM = ZM I 2: NEXT ZX 
255~ ZE( ZY - Y ) = ZA 
256~ NEXT ZY 
257~ zs = ~ 
258~ FOR ZI = ~ TO 4 
259~ ZS = ZS + ( ZE( ZI ) AND CP 
( I * 4~ + J ( I ) * 5 + ZI ) ) 
26~~ NEXT ZI 
261~ RETURN 
262~ 1========================== 
================================ 
============== 
263~ 1 SUBROUTINE TO INSERT PENT 
OMINO IN MAIN MATRIX, DELETE FRO 
M AVAILABLE 
264~ GOSUB 25~~: IF ZS <> ~ THEN 

GOTO 282~ 
265~ ZI = I: GOSUB 22~~ 
266~ US( I ) = ~ 
267~ HLINE ( X * 8 + 

24 ) - ( X * 8 + ST 
+ 24 + 6 ) 1 

268~ FOR ZY = ~ TO 4 
269~ ZM = 16 

ST, Y * 6 + 
+ 8, y * 6 
PSET, B 

27~~ ZA = CP ( I * 4~ + J( I ) * 
5 + ZY ) 

271~ FOR ZX = ~ TO 4 
272~ IF ( ZA AND ZM ) <> ~ THEN 
HPAINT ( ( X + ZX ) * 8 + ST + 4, 

( y + ZY ) * 6 + 2 4 + 3 ) I 

I + 3 ,PN: MM( ( Y + ZY ) * SX 
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+ X + ZX ) = I * 8 + J( I ) 
273~ ZM = ZM I 2 
274~ NEXT ZX 
275~ NEXT ZY 
276~ ZI = I: HCOLOR BK, BK: GOSU 
a 3~2~: HCOLOR PN, BK 
277~ NP = NP - 1: IF NP = ~ THEN 

GOTO 282~ 
278~ I = I + 1: IF I > 11 THEN I 
= ~ 
279~ IF US( I ) = ~ THEN GOTO 27 
3~ 
28~~ HCOLOR HL, BK: ZI = I: GOSU 
3 3~2~: HCOLOR PN, BK 
281~ HCOLOR HL, BK: HLINE ( X * 
3 + ST, Y * 6 + 24 ) - ( X * 8 + 

ST + 8, Y * 6 + 24 + 6 ), 
PSET, B: HCOLOR PN, BK 
282~ RETURN 
283~ 1========================== 
================================ 
============== 
284~ 1 SUBROUTINE TO DELETE PENT 
OMINO FROM MAIN MATRIX, RESTORE 
IN AVAILABLE 
285~ ZB = MM( Y * SX + X ) 
286~ IF ZB = -1 THEN GOTO 299~ 
287~ ZI = INT( ZB I 8 ) : ZJ = ZB 

- ZI * 8: HCOLOR ZI + 3, BK: GO 
SUB 225~: HCOLOR PN,B 
K 
288~ US( ZI ) = 1 
289~ NP = NP + 1 
29~~ FOR ZK = ~ TO 59 
291~ IF MM( ZK ) <> ZB THEN GOTO 
298~ 

292~ MM( ZK ) = -1 
293~ ZX = ( ZK - INT( ZK I SX ) 
* SX ) * 8 + ST + 1 
294~ ZY = INT( ZK I SX ) * 6 + 2 
4 + 1 
295~ HCOLOR BK, BK 
296~ HLINE ( ZX, ZY ) - ( ZX + 6 
, ZY + 4 ), PSET, BF 
297~ HCOLOR PN, BK 
298~ NEXT ZK 
299~ RETURN 
3~~~ I========================== 
================================ 
============== 
3~1~ 1 SUBROUTINE TO UNDERLINE A 
CTIVE PENTOMINO 
3~2~ ZX = ( ZI - INT( ZI I 4 ) * 

4 ) * 56 + 56: ZY = INT( ZI I 4 
) * 36 + 117 

3~3~ HLINE ( ZX, ZY ) - ( ZX + 3 
9, ZY ) , PSET 
3~4~ RETURN 
3~5~ I ========================= 
================================ 
============== 



TOM "SANTA" DYKEMA'S 
SPECIAL FOR GOOD 

LITTLE BOYS & GIRLS! 

Get 76 disks or tapes full of over 760 quality 
programs. Here's what you will receive: 

* Over 380 Utility/Home Application programs, including word 
processors, spreadsheets, disk utilities, business software, 
electronic and machine language series , education programs 
for kids, plus much more! 

* Over 300 exciting games including Battle Tank, Mrs. PAC, 
Star Trek, Flight Simulator, Wizard , Football , Moon Rover, 
Plus Much More! MANY Machine Language! 

* Over 50 adventures, including Dungeon Master, Genesis, 
Hostage, Rambo, Dracula, plus 32K graphic adventures! 

• [Z 
~ 
RAINBOW 

CE RTIFICATION 
SEAL 

U.S.A. 
PHONE ORDERS: 

WE PAY NEXT 
-=----""- DAY SHIPPING! 

Individual Issues Sell For $8oo Each 
or $608°° For All 76. 

We Slashed the Price To Only $199! 

* Includes Documentation. 
* Available For COCO 1, 2, and 3. 
* We Pay Shipping 
* Personal Checks Welcomed. 
* Please Specify Tape or Disk. 

Holiday Bonus: Order This month and receive a 
FREE 6 Month Subscription! 

For Naughty 
Boys and Girls 
See Page 115. 

T&D SUBSCRIPTION SOFTWARE • 2490 MILES STANDISH OR. • HOLLAND, Ml 49424 • (616) 399·9648 



RAINBOWTECH 
OS-9 Level II 

Better Tools Are Here! 

Things are really getting exciting 
as we approach the new year. In 
fact , I can't keep up with all the 

improvements and additions to OS-9. 
As we wrap up the year, let's look back 
at a few of the recent accomplishments 
of the hacker community - especiaiiy 
the fine OS-9 Level II improvements 
made by Ron Lammardo, Kent Meyers , 
Kevin Darling and other hard chargers 
in the OS-9 Users Group. 

Lammardo released Shel/Plus 2.0 in 
late August; his enhancements move us 
closer to UNIX. Additionally, Kent 
Meyers released an i patch file that 
fixed a few unresolved bugs in GShell+. 
While I was busy installing the new 
system modules from the guys in the 
OS-9 Users Group, Bill Brady sent me 
the Beta version of WizPro. This pro­
gram gets better every time I see it. 
Speaking of communications programs 
.. . Merle Kemmerly has been working 
on a new package named Te!Star. He's 
been posting updates several times a 
week on RAINBOW's Delphi OS-9 On­
line SIG. 

1 also heard from Brian Wright, who 
called to answer a challenge I issued 
nearly two· years ago when I asked 

Dale L. Puckett, a freelance writer and 
programmer, serves as director-at-large 
of the OS-9 Users Group and is a 
member of the Computer Press Associ­
ation . His username on Delphi is 
DA LEP: on packet-radio, KOHY D @ 
N4QQ; on GEnie, D.PUCKETT2; and 
on CIS, 71446,736. 
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By Dale L. Puckett 
Rainbow Contributing Editor 

readers why OS-9 had no ThinkTank. 
Wright sent me his version through 
Delphi Mail. If this trend keeps up, we'll 
all have the application and system 
software we need to put our CoCo 3, 
OS-9 Level II systems to work. 

GShel/+ News 
You'll find the following three 

ipa tch files in Kent Meyers' archive 
file : 

* G5hell24a. ipc 
* SC fl<d. wp. i pc - for Kevin Darling's 
modified SCF 
* SC f std. wp. i pc - for the standard 
version of SCF 

To install these patches, run the 
ipa tch utility, which is available on 
RAINBOW's Delphi OS-9 Online SIG as 
well as the OS-9 SIGs on CompuServe 
and GEnie. Apply G5hell24a. ipc to 
GShell+ Version 1.24. While the patches 
cleart up a few unresolved bugs, GShell+ 
will operate the same after it is patched. 

Apply the files SCFI<d. wp. ipc and 
5Cfstd.wp.ipc to Kevin Darling's 
SCF and the standard SCF, respectively. 
They fix a di sappearing-window prob­
lem that limits the usefulness of 
Shell+ Version 2.0's no-block feature. As 
with GShell+ itself, you must make the · 
SCF patches in the original GSHELL. RR 
package before you install these 
patches. 

Kent Meyers also passed along a few 
optional modifications that can be 
added to GShell+ Version 1.24 or 1.24a. 
For example, you may want to return 

to the white (PRN #0) border on the 
GShell+ windows. Personally, I like the 
black borders Kent used in this version, 
but to each his own. The following are 
the patch locations: 

Location 
$016C 
$2939 

Now 
$02 
$02 

New 
$00 
$00 

If you would like to change GShell's 
standard white-on-blue overlay window 
to blue-on-white, use the following 
patch: 

Location 
218F 
$2192 
$218D 

Now 
$6E 
$6C 
$01 

New 
$6C 
$6£ 
$02 or $03 (Fore­
ground Palette 
Register) 

If you would like GShell+ to start up 
in an 80-coltimn window rather than the 
standard 40-column window, install 
this patch: 

Location 
3547 

Now 
$06 

Shel/Plus Version 2.0 

New 
$07 for 80 col­
umns 
$08 for 16 colors 

Kent Meyers really started something 
when he released Shell+ Version 1.0 
early this year. It wasn't long before 
Kevin Darling and Ron Lammardo 
jumped on the bandwagon and Release 
1.1 was born. During the summer, Ron 
kept hacking; and just prior to my 
writing this , Version 2.0 was born. 
Lammardo's improvements read like 



the who's who in a UNIX shell: I don't have room to detail all the 
Shel!Plus Version 2.0 enhancements 
here, but I'll try to spotlight many of the 
important features. 

scripts have been added . The shell now 
searches your memory, current execu­
tion directory and current data direc­
tory in that order. 

• Current date / time is displayed when 
a shell starts 
• Current date / time can be used in a 
shell prompt What is No-Block? 
• Memory scripts have been added 
• Shell now has variables (VAR. tl, %tl, 
%*, VAR. ?, V, -V) 
• Path= and Pause commands have 
been added 
• Shell now has If / Then / Else / 
End if / F i / C l r if statements, Go to / 
Dnerr Goto and * 
• Wildcards may be used 
• Path redirection (Z= , R=) has been 
added 

Do you remember trying to send a 
message to a partner working on 
another terminal? When you typed 
echo wha ts new / t2 from Term, your 
message would wait around until the 
other shell received keyboard input. 
While it was waiting, Term (and you) 
would be hung up. The other shell was 
doing a read call and this blocked out 
any other input. 

Here's a sample script called FSM that 
opens a VDG screen on Window / w5 
and runs Flight Simulator. When you 
exit FS, the script changes the VDG 
screen on Device /w5 back to a window 
in the following manner: 

* FSM - Procedure Command File 
stored in CMOS to start FS 
xmode /w5 tl,jpe= 1; d i sp l alJ c>/w6 
chd / dd/games / fs 
fs <>>>/w5; xmode / w5 tl,jpe=80& 

• Security has been improved with @! 
removal except for User 0 

ShellPlus Version 2.0 runs in no­
block mode . It solves the hang-up 
problem by putting itself to sleep while 
waiting for keyboard input. This lets 
other input get through. However, if 
you don't like this mode, the no-block 
feature can be turned off by running a 
modpa tch file named Nob l ocl<. 
of f. sc r and then saving the shell. 
Additionally, it can be turned back on 
by running another modpatch file . 

. In the Shell+ prompt, an open paren­
thesis , '(', will display the current date 
and a dosed parenthesis, ')', will show 
the current time . For example, p= ) 
[@!]:will print a prompt like "18:30:14 
[Term]:" on your screen. 

• Logging (L / -L) has been added 
• Shell Subs (%%1:1) have been added 
• User start-up execution is possible 
• Several bugs have been fixed 

Some of the enhancements in Shell+ 
were inspired by other utilities, most 
notably , Go To by Kevin Darling, 
GPere and NoBlock by kent Meyers , 
Wildcards by S. Turner, and Logging 
by Carl Kreider. 

Scripts in your current execution 
directory , a favorite Shell+ feature , 
remain in Version 2.0 and memory 

Version 2.0 of Shell+ makes it easy to 
start up new shells with custom 
prompts. You just pass them as parame­
ters . For example, to start a shell on 
Device /w4 and alter the prompt, you 
could type the following : 

shell p=OS9/@!? i= / w4& 

~- <ft>;t::~/ltt;U 

""''· :,:) 

$ · .. • • ·-~ 

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

and computer * Can be powered by most printers 

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

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

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

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

on Cassette labels * Comes oh Tape with instructions to transfer to disk * Meriu driven, very easy to use * Save and Load Labels from Tape and Disk * Uses the features of your printer to print standard, 
expanded, and condensed characters * Automatically Centers Each Line of Text * Allows editing of label before printing * Program comes with 241abels to get you started * 16K ECB required 

Some of the Printers 
That Can-
Supply power for the 1 01 and 
104 are Radio Shack, Star, 
Okidata, Brother, Juki, and 
Smith Corona. 

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

Write or calf for more 
information or for technical 
assistance. 

Ordering Info 

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

*On ord e rs under $50 
pl ease add $2 .50 for 
shipping and handling 

*On orders outsid e the 
U.S.A . please write or call 
fo r shipping charges 

Price List 
Model101 
Modei101P 
Model104 
Modei104P 
Model105 

35.95 
41.95 
44.95 
51.95 
14.95 

Cassette Label Program 6.95 
Pin Feed Cassette Labels: 

White 3.00/1 oo 
Colors (specify) 3.60/C 
Red·Biue-Yellow·Tan 

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

A If items covered by a 
1 year warranty 

You Can Pay By: * VISA or MasterCard 
* C.O.D. -add$2.25 * Or send check or money 

order payable in U.S. funds 

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

(513) 677-0796 
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The prompt for the new shell running 
in Window Device /w4 would look like 
"OS9JW4?" 

Redirecting Paths in Shell Scripts 
The statement z=path may now be 

used in a shell script when you want to 
change your current data directory or 
path , or change a variable that you want 
to live after the shell script ends. In 
addition, you can use r=[redirect chars] 
path to redirect a specified path to the 
standard input. A few examples follow: 

Command line: 
r=> /w 

r=< /h0 / shell 
script 

Description: 
Redirects output 
path to next win­
dow 
Redirects standard 
input, output and 
error path to next 
window 

Redirects standard 
input path from 
h0 / shellscript 

If the last line in the file / h0/ 
shellscr ipt is i + / 1 , the shell script 
will end with all settings preserved. 

What Can Memory Scripts Do for Me? 
If you are running on a floppy disk­

based system, the question - where did 
I put that shell script? - is probably too 
familiar. To make your life easier, 
Shell+ now allows a data module (either 
resident in memory or stored in ali 
execution directory file) to be executed 
as if it were a text fi le containing a shell 
script. Therefore, you can convert all 
your favorite shell scripts to data mod­
ules , pack them into a single file and 
load them into memory at start-up. 
After you do this , you will have access 
to all those shell scripts without access­
ing your floppy disk drive. Since shell 
scripts are generally small, you will be 
ab le to merge plenty of them into an 8 K 
block. 

Logging and Variables 
When you turn on the logging feature 

of Shell+ Version 2.0, every non­
comment line is written to a log file 
named / dd/ 1 og/uxxx. The xxx repre­
sents the last three digits of your User 
ID, prefixed by the date and time you 
processed the line. You can turn logging 
on permanently with a mod patch script 
included with the Shell+ upgrade. 

With Shell+ , you can now use up to 
I 0 shell variables . They live as long as 
the shell is running and can be used in 
command lines. To load variables, type 
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var .1 or var="yourdata" . The first 
code takes up to 80 characters from the 
standard input path. The second loads 
the data between two quote characters . 

The following is a sample shell script 
that you could use to call the OS-9 
assembler. You would then supply the 
input when you execute the shellscript. 

* Comp - generic assembler call 
file 
prompt Program to ASM 
var.0 
var.3= "/dd/output" 
t 

asm !H51< %0 L 0=/dd/asm/obj /%0 > ­
%3 
errchl< < %3 
unload %0 
1 oad /dd/asm/obj /%0 

When you run this script, you should 
see something like this: 

Program to ASM ? 

t estprog (User types this line) 
asm !H51< tes tp rog L 0=/d / asm/ 
obj / tes tprog > /dd/ou tpu t 
e r rchl< < / dd / ou tpu t 
unload testprog 
load / dd / asm / obj/testprog 

Shell+ maintains two sets of variables 
- user variables, which you can set and 
examine, and shell sub variables, which 
can only be set by a shell sub. The 
following example shows how you can 
use shell sub variables to display the 
current month: 

echo The current month is %%0 

Perhaps you would like to run a partic­
ular program in a specific month. To do 
so, enter the following: 

If %%0=J u 1 id 
Then 
(action line goes here) 
Endif 

She ll variables can also be incre­
mented or decremented by one with the 
Inc.!:! I Dec.!:! statements. Addition­
ally , a new Pause statement lets you 
display a message and then wait for a 
key press or mouse click (e.g. , "pause 
'Press any key when ready'"). 

Wildcards 
Shell+ expands wildcards after vari­

ables but before any other line checking. 
If you want to expand your wildcards , 
you must type a colon, ': ', as the first 
character on your line. However, if you 

want Shell+ to expand wildcards per­
manently, you can run the modpatch 
script, Wild.on.scr, and save the 
shell. Shell+ recognizes the following 
wildcards: 

Wildcard 

* 
? 

[a-z] 

Description 
Match any string of 
characters 
Match any single char­
acter 
Match a single charac­
ter in the range within 
brackets 

Now let's look at some examples that 
use wildcards with Fs tat . (Note: At 
least one space must follow any wild­
card . For this reason, F stat * I will not 
work while Fsta t * I will. ) 

Fstat * 

Dir Fstat 
[c-g)* 

Fstat she* 

Fstat*.a 

Runs F stat on every 
file in the current data 

Runs Fs tat on every 
file beginning with c 
through g 
Runs Fs tat on every 
file starting with she 
Runs Fstat on files 
ending with . a 

Condition Testing 
The If/ Then/ Else / Endif / Fi / 

C 1 r if statements are now built into 
Shell+ Version 2.0. Therefore, you can 
check the following conditions in your 
shell scripts: 

If -Y 

If -F <file> 

If -R <file> 

If -w <file> 

If -E <file> 

If -D <file> 

Read one character 
from standard input 
(Y = true, N = false) 
True iffile exists and is 
a file 
True if file exists and is 
readable 
True iffile exists and is 
writable 
True if file exists in 
execution directory 
True if file exists and is 
a directory 

The following operators may also be 
used: 

< 

> 

< =or=< 

True if left side is equal 
to right side 
True if left side is less 
than right side 
True if left side is 
greater than right side 
True if left side is less 
than or equal to right 
side 



>=or=> True if left side is 
greater than or equal 
to right side 

You may use the plus symbol (+) to 
right-justify and zero-fill when you need 
accurate numeric checks: 

if 09< 010 false if 09> 010 true 
iF +09< 010 true iF +09> 010 false 

When a condition is true, the lines 
th at follow it are processed until an 
optional E 1 se statement is encount­
ered. If statements can be nested up to 
255 deep . The word Then is optional 
and is ignored when present. 

By using the new Shell+ Path= com­
mand , you can tell the shell to search 
alternate directories when it cannot find 
a fil e in your current execution direc­
tory. If you have only floppy disk drives 
and your space is limited, you will find 
this command useful because it will let 
you spread your commands across two 
or more disks . These paths are retained 
when you fork a sub shell. 

A useful shell script is probably the 
best way to demonstrate the power of 
She 11 + Version 2.0. OS-9 Level II 
window control is something we would 

all like to simplify , and the following 
sample script (shown in Figure I) from 
Steve Clark may help. The script sets up 
several different window types. Some 
work in the current screen; others create 
new windows . It allows multiple results 
by nesting the If / Then statements and 
us ing only one Endi f. It uses Fred 
Sawtelle's WMode utility. It works best 
- and faster - if you keep echo , 
display , and prompt modules in me­
mory. 

That's a look at the high points of 
Shell+ Version 2.0. Be sure to get a copy 
from your favorite online data library. 
You'll discover many additionally pleas­
ant surprises when you do . 

A Patch to Improve XED 
I received an answer to an earlier 

challenge and several additional tidbits 
from Brian C. White of Esterhazy, 
Saskatchewan. White's answer to my 
two-year-old challenge for an O S-9 
ThinkTank came via D elphi M ail this 
month. 

White not only has a ThinkTank for 
OS-9, he wrote it. White explained , "I 
have no knowledge of an outline proc-

essor in any way resembling what you 
described in that column. I have never 
seen ThinkTank , nor have I met a nyone 
else who has. My knowledge of what the 
program should do came from your 
article." 

White calls his outliner pro gr a m 
ThinkPot . Written in assembly lan­
guage, it can handle outlines up to six 
levels deep . It is about 5K long and 
makes extensive use of OS-9 Level II 's 
overlay windows . White is definitely o n 
the right track. 

Presently, ThinkPot has comma nds 
for cutting and placing headlin es, 
changing the data directory , making a 
hardcopy to a printer and creating a 
disk file (the whole outline or only those 
items under the headline selected) . Yo u 
can also load outline files from your 
disk and call an OS-9 shell to use other 
tools while running ThinkPot . 

You can find out how to run Think­
Pot by pressing the question ma rk key. 
Unfortunately , White does not let yo u 
know this in his opening screen. H ow­
ever, once you discover the trick, yo u 
can learn everything you need to kno w 
with a single keystroke. 

NEW FOR OS-9™: FORTHD9 TM 

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

Other OS-9 SOFTWARE from D. P. JOHNSON 
L 1 UTILITY PAK - Contains 40 useful utilities that run under both level I and II OS-9. Included are a complete set of "wild card" file handling 
utilities, a disassembler, a disk sector editor, and the MacGen command language compiler. MacGen will allow you to generate many useful 
command macros in minutes, much more useful than procedure files. Macro source is included for a macro to implement an archival backup 
type function. $49.95 
L2 UTILITY PAK - Contains a Level II "printerr'' function that also shows the pathname being searched for when "not found" or per­
mission type errors occur. Also contains level II software ram disk driver. Ten other utilities included, some useful for level I also . $39.95 
L 1 +L2 COMBINATION PAK both of above together for $75.00 
SDISK - Standard disk driver module replacement allows full use of 40 or 80 track double sided drives with OS-9 Level I. Full compatibil ity with 
CoCo 35 track format and access all other OS-9 non-CoCo formats. Easy installation. $29.95 
SDISK+BOOTFIX - As above plus boot directly from a double sided diskette. $35.95 
SDISK3 - Level II version of SDISK driver. Same features as level I (except bootfix not required to boot from double sided) . $29.95 
PC-XFER UTILITIES - Programs to format and transfer files to/from MS-Oostm diskettes on CoCo under OS-9. (Requires either SD\SK or 
SDISK3 to run depending on which level of OS-9 you are using) $45.00 
MSF- MS-DOS disk format file manager. More complete file transfer capabiltites for level II only. (Requires SDISK3 to operate) . 
Now supports 720K 5-1 /4" and 3-1 /2" MS-DOS Formats. $45.00 MSF+SDISK3 together $65.00 
All diskettes are in CoCo OS-9 format unless otherwise requested ; other OS-9 formats can be supplied for $2.00 additional charge. All orders must be prepaid or 
COD, VISN MC accepted, add $1.75 S&H for first software item, + .25 for each additional item, additional charge for COD. 

D. P. Johnson, 7655 S.W. Cedarcrest St., Portland, OR 97223 (503) 244-8152 (For best service ca ll between 9- 11 

AM Pac1fic Time, Mon.-Fri .) 

OS-9 is a trademark of Microware and Motorola Inc .. MS·DOS is a trademark of Microsoft , Inc., FORTH 09 is a trademark of D. P. Johnson 
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White's metaphor for ThinkPot is a 
series of file folders. The title of your 
outline appears in the "tab" of the large 
file folder. When you press the right 
arrow key to move to a subtopic under 
one of your headl ines, the program 
opens another file folder a bit smaller 
than the original. It doesn't take long 
for the idea to grow on you. 

I hope White will make use of the 
Windfnt environment to add the stand­
ard menu techniques demonstrated 
during the last half-dozen columns. He 
also needs to add the abil ity to enter and 
link a complete text document to a 
headline. Once he does, he'll find him­
self hot on the hee ls of a hit program. 

But first, White has a problem. He 
needs a publ isher. Is anyone reading? 

White had first planned to market his 
program through Tandy, but it has no 
current plan to market this type of 
program. If I were a software distribu­
tor, I would cut a deal with White. 
(Enough said?) In the meantime, White 
agreed to pass along some patches and 
assembly language source code that will 
help XEd users. 

"I have patched the X Ed screen editor 
by Eric Dokken to enhance its perform­
ance on the CoCo 3," White said. "First, 
I modified the XCodes module so that 
it automatically configures itself to any 
size window - not just 80-by-24. I also 
set it up to use the built-in OS-9 text 
commands and increase its speed." 

Because some text commands will 
not work on a VDG device, White's 
version of XEd will not run on a VDG 
screen. White's modified version no 
longer scans the keyboard with Ge t5 t t 
calls. With this patch, XEd no longer 
uses system time while waiting for a key 
to be pressed; this change is a real plus 
in a multitasking environment. Unfor­
tunately, with this modification, the 
cursor blink feature no longer works. 
Delete those codes from the XCodes 
module. 

The following is the XEd modpatch 
listing: 

l x ed 
e 1798 17 12 
e 1799 07 12 
e 179A F9 12 
v 

After you make this patch, change the 
cursor on / off codes in the XCodes 
source file as follows: 

euron 
e uro ff 
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cursor on 
cursor off 
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*wctl 
echo Pick one of the following: 
echo 1 Graphics 64~xl92 (black on white 4 color) 
echo 2 Graphics 32~xl92 (16 color) 
echo 3 Text Window 
echo 4 Over and Under W4 W5 
echo 5 Graphics 64~xl92 (white on black 4 color) 
prompt Choose: 
var.~ 

if %~-1 
display lb 24 lb 2~ 7 ~ ~ 5~ 18 2 ~ ~ lb 3a c8 ~1 
display lb 21 </1 >/1 

else 
if %~-2 

display lb 24 lb 2~ 8 ~ ~ 28 18 ~ 1 ~ lb 3a c8 ~2 
display lb 21 </1 >/1 

else 
if %~-3 

display lb 24 
display lb 2~ 2 ~ ~ 5~ 18 ~ 2 3 lb 31 2 ~ >/1 

else 
if %~-4 

wmode jw4 col-5~ row-d wnd-4 val-l sty-2 cpx-~ cpy-~ fgc-~ bgc-2 bdc-3 
wmode jw5 col-5~ row-a wnd-5 val-l sty-ff cpx-~ cpy-e fgc-~ bgc- 2 bdc-3 
iniz jw4 
shell i-/w4& 
echo Go to w4 and start a shell for w5 

else 
if %~-5 

display lb 24 lb 2~ 7 ~ ~ 5~ 18 ~ 2 2 lb 3a c8 ~1 
display lb 21 </1 >/1 

end if 
clrif 

Figure 1 

* - a YModem Batch standard for OS-9 
BLOCK ~ 
BYTE 1 
-- SOH (~1) for 128 byte block 
-- or STX (~2) for 1~24 byte block 

BYTE 2 - ~ 
BYTE 3 - $FF 
BYTE 4 + n -- null terminated filename (no pathlist) 
OPTIONAL FIELDS start here -- these fields should be set 

to NULL if not used. 
file size -- variable length decimal number terminated 

with $2~. 
OS-9 Modification Date (five bytes) -- followed by $2~ . 

Byte 1 YEAR 
Byte 2 MONTH 
Byte 3 DAY 
Byte 4 HOUR 
Byte MINUTES -- followed by $2~ 

File attributes - FD.ATT -- followed by $2~. 
Serial Number -- set to NULL followed by $2~ reserve for 

Owner -- FD.OWN -- two bytes long 
Byte l : msb 
Byte 2 : lsb followed by $2~ 

Creation date -- FD.DATE -- Five bytes long 
Byte 1 YEAR 
Byte 2 MONTH 
Byte 3 DAY 
Byte 4 HOUR 
Byte MINUTES -- followed by $2~ 

CoCoBin II specs begin here 
Offset to ICON data 
ICON Size 
Offset to AIF data 
AIF Size 
Offset to start of file data 
Compression Flag (five bytes) 
$~~~~~ - uncompressed 
Unused bytes up to byte 131 (1~27) must be filled with $C9 
BYTE 132 (1~28) XModem CRC MSB 
BYTE 133 (1~29) -- XModem CRC LSB 

Figure 2 



Listing IS the source for 
XCodes. CC3 . 

Speaking of Competition 
Bill Brady, author of the WizPro 

terminal emulation, had better watch 
out - competition lurks on the ho­
rizon. During the past several months 
Merle Kemmerly (TOOK3 on RAINBOW's 
Delphi OS-9 Online SlG) has been 
working on a communications program 
called Telstar. 

Kemmerly's program is menu-driven 
and features hot keys, macros with 
translation characters, and a virtual 
buffer that writes to the disk when full. 
lt can upload or download files using 
the Xmodem.CRC, Xmodem check­
sum, Ymodem.CRC, Ymodem check­
sum or ASCII text protocols. Telstar 
lets you make a hard copy while receiv­
ing and changes its configuration on the 
fly. It can serve as an OS-9 gateway that 
lets remote users perform OS-9 com­
mands, and it features a useful repeating 
auto-dialer that can store up to 50 
numbers. 

To run Telstar, you need OS-9 Level 
II , an RS-232 Pak, an 80-column text 
screen and a 128K (512K recom­
mended) CoCo 3. A RAM disk is also 
recommended. 

Good News For Downloaders 
CoCo users might be interested in a 

coalition that just may be forming 
between Brady and Kemmerly. The two 
are talking about a Ymodem batch 
standard for OS-9. The question now is 
whether or not CompuServe will sup­
port Ymodem and Ymodem batch. 
Both Delphi and GEnie do at this time. 

Kemmerly says that while he has 
received many requests for a Ymodem 

batch file transfer facility in Telstar , 
there must first be a standard that all 
O S-9 Ymodem batch programs follow. 
Kemmerly explained that he has studied 
the protocol tha t OM EN Technology 
(creators of Ymodem) has proposed for 
UNJX systems and believes that it 
would be the best starting point for a 
CoCo standard Ymodem batch pro­
tocol. 

We a re publishing Kemmerly's pro­
posed Y modem batch protocol here (see 
Figure 2). You 'II notice that the position 
of the fields after Byte 4 are not shown. 
Their location depends on the length of 
the file name. Notice also that the data 
size of Block 0 can be either 128 bytes 
or I 024 bytes. Kemmerly feels that 128 
will be enough in most cases . 

While we 're on the subject of stand­
ards , Kemmerly also sees a need for a 
standard for programs that use config­
uration files. "As the number of people 
using hard drives increases, owners are 
becoming more conscious of the loca­
tion of and the data in their files," 
Kemmerly states. "It would be much 
easier to set up these locations if some 
standard were available. I would be glad 
to change my programs to use these new 
standards if they are implemented and 
approved by the OS-9 Users Group . 
However, this is a decision the OS-9 
community needs to make. Please send 
a ny comments or suggestions to the 
le aders of the OS-9 Users Group. 
Maybe they can set a standard that will 
provide a better environment for us all." 
(Amen!) 

Our Turn to Help 
Steve Goldberg has been helping 

readers in these pages for more than 
three years. Now it's our turn to help 
him. 

Goldberg has developed a fast and 
easy method to produce and maintain 
boatable double-sided 40-track system 
disks for OS-9 Level I Version 2.0. Yo u 
can start with a previously patched 
CCDisl< module in your system boot 
file. You will no longer need to 059Gen 
a completely new boot file. Addition­
ally, a special command named Dos fi x 
lets users of Disk BASIC Version 1.0 boot 
OS-9 from one disk - either single or 
double sided . 

Goldberg has put together an OS-9 
Level I software package ca lled The 
Doubler. It includes six utilities . Here 's 
the good news: He'll sell you The 
Doubler for only $15 . 

If you are still using OS-9 Level I, 
how about helping him out by ordering 
this package from Steve at 695 Plain­
view Rd., Bethpage, NY 11714. By the 
way, ask him if he's still selling his 
fantastic utility package. He was selling 
the set for $2 per utility. I use the 
package all the time and don 't believe 
you can find a better set of tools for 
three times the price. 

MakeDouble patches CCDisl< in OS-
9 Level I so it can read parameters from 
your device descriptors and read , write 
or format single- or double-sided 40-
track boatable disks . It rearranges the 
OS9Boo t file and system boot track on 
the double-sided disk so that it looks 
like a single-sided disk to Disk BASIC 
and the boot file . You can make the 
changes to your boot file permanent -
as long as the module length doesn't 
change - with Saveboot. This utility 
takes the place of Cobbler, which does 
not work with a disk created by Gold­
berg's package. 

Have a happy holiday season and a 
prosperous New Year, and I'll see you 
next month. 0 

Until December 31, you can purchase a disk tilled with 
Christmas music fo r only $9.95 (regularly $14.95). The Don't miss our annual Christmas Music Sale! 
complete Lyra Lybrary, an extensive collection of music to use with your MIDI synthesizer, normally sells for $179.40 for the 12 disks, now is 
o nly $100.00. That's a savings of almost $80! Or choose from a wide va riety o f music ranging from Bach to the Beaties. Each disk is packed 
with 5-8 part music, and takes 50 to 80 minutes to pi ;Jy. Each disk $14.95. 

Lyra , a powerful ye t easy-to-use MIDI music composition program, is now be tter than ever' Version 2.6 has almost all the features you might 
want , including o n-screen transpose, programmable MIDI Iill er, and comprehensive support of the MIDI standa rd. Ma ny professional 
musicians use Lyra as a part of their recording studio, and music teachers lind it a great a iel to teaching music theory in schools' Use Lyra to 
transcribe, arrange, or compose music and then play it back on your MIDI synthesizer. Until December 31, only $49.95! 

Other good .s·tult:· F B-01 Calc is a program that crea tes event tiles for Lyra so you can set up custom configura tions fo r your FB-01 from 
Lyra. Includes a manual packed with useful informa tion about your FB-01. A must if you have an FB-01! $19.95 . Having fun with your 

ffi 
Rulaford Research 
P.O. Box 143 
Imperial Beach, CA 92032 
(619) 690-3648 (evenings 6-10 PT) 

synthesizer but fru strat ed by the poor editing capabilities of the MIDI recorders 
currently avnilable for the CoCo? You 'll love our new LyraRccordcr packed with 
features and power! Inquire for price a nd ava ilability. 

Ordering informa tion: send check o r money order. Sorry, no credit ca rds. COD is ok. 
Shipping and handling included in price. CA res idents add 6% tax. 
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The listing: XCodes . CC3 

nam XCodes . CC3 
ttl XCodes for CoCo 3 display modes 

ifpl 
use /dd/defs/os9defs link the system definitions 
en de 

* XCODES 
* by Eric Dokken for the CoCo 
*modified for CoCo3 and Windows by Brian C. White 

opt g 
org ~ 

endmem equ . No data space 
vers equ 4 Version number 

mod endmod,name,$21,$82,entry,endmem 
name fcs ''xcodes'' 

feb Vers 

entry bra goto 
bra getxy 

branch to code to position cursor 
branch to code to return # of char/line and # of lines 

* these codes must be at this offset from Entry 
currit feb 6 move cursor right character 
curup feb 9 move cursor up character 
crchar feb $ae printable carriage return character (degrees symbol) 

in it feb ~ initialization- size and characters 
cls feb 1,12 home cursor and clear screen 
ceol feb 1,4 clear to end of line 
ceof feb 1' 11 clear to end Qf frame 

in von feb 2,$lf,$2~ inverse on 
invoff feb 2,$1£,$21 inverse off 
scdown feb 2,$lf,$3~ scroll down 
curon feb 2,$~5,$21 cursor on 
curoff feb 2,$~5.$2~ cursor off 

* this routine returns the number of characters per line 
* in A, and the number of lines in B. 

getxy 
pshs x,y 
lda #l 
ldb #SS.ScSiz 
os9 I$GetStt 
tfr x,d 
pshs b 
tfr y ,d 
puls a,x,y,pc 

get # char/line, # lines 

* On entry A contains X-coordinate 
* B contains Y-coordinate 

goto equ * 
pshs a , b,x,y 
leas -8,s 
adda # 32 
addb # 32 
std ,s 
leas -l,s 
lda #2 
sta ,s 
lda #l 
tfr s, x 
ldy #3 
os9 !$Write 
leas 9,s 
puls a,b,x,y,pc 

emod 
endmod equ * 

end 
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About 
The One-Liner 

Contest 

THE RAINBOW's One-Liner 
Contest has now been ex­
panded to include programs 
of either one or two lines. 
This means a new dimen­
sion and new opportunity 
for those who have "really 
neat" programs that simply 
just won't fit in one line. 

Here are the guidelines: 
The program must work in 
Extended BASIC, have only 
one or two line numbers and 
be entirely self-contained­
no loading other programs, 
no calling ROM routines, no 
poked-in machine language 
code. The program has to 
run when typed in directly 
(since that's how our read­
ers will use it) . Make sure 
your line, or lines, aren't 
packed so tightly that the 
program won't list com­
pletely. Finally, any instruc­
tions needed should be very 
short. 

Send your entry (prefera­
bly on cassette or disk) to: 

THE RAINBOW 
One-Liner Contest 

P.O. Box 385 
Prospect, KY 40059 



OS-9 Comm unica tions program 
• Men u oriented 
• Up load/down load Asci i 

or XMODEM protocol 
• Execute OS-9 comm ands 

from within XTERM 

• Definable macro keys 
• Works wi th s tandard serial port, RS232 

Pak, or PDJ 2SP Pack, Includes all drivers 
• Works with stand ard screen, Xscr ccn 

WORDI'AK or DISTO 80 column board 

XWORD 
OS-9 word processing system 

Works with standard text scr een, XSCREEN, WORDPAK, or DISTO 
• True character oriented full screen ed iting 

Full block commands 
• Find and Replace commands 
• Propor ti ona l spacing supported 

Full printer control, character size, emphasized, Ita lics, overstrike, 
underline, super/sub-scripts 

• IO header/rooters 
• Margins and headers can be set diiTerent for even and odd pages 

II 1JZITETIJillill§§$§4§9]ill. 9[§5[Tiwi[ii[th]ills§ou§r§ceiE$E8E9EIT. 9§5GGGG§TIEillm;j~i!:,l $ 6 9 • 9 5 with source $ 1 2 4 . 9 5 
XMERGE Mail merge capabilities for XWORD 

ECONOMIST $24.95 with source 
Perform economic analysis to compare differ­
ent cost and income alternatives ! Compute 
present and future Life Cycle Worths for var­
ious combinations of single, series and gradi­
ent dollar amounts . Quickly edit and recom­
pute for sensitivity analysis! Display line 
graphs. Printout data and results. Pull-down 
menus, windows and prompts. Requires os-9 
level II and Basic09. 

X SPEll OS-9 spelling checker , with 40000 word dictionari es 

XTRIO XWORD /XMERGE/XSPELL 

$114.95 with source 

XED OS-9 full screen editor 

$39.95 with source $79.9 5 

XDIS OS-9 disassembler 

$39.95 WITH SOURCE $79.95 
i.ITliEITliEITliE?;HJ¥Al@Ri4lDl¥1WJ1IA[JF4R@]Egii[BEii223EE32Eq !] X D I R & XC A L 

$34.95 with source $54.9 5 

Hierarchial directory, OS-9 calculator 

$24.95 with source $49.95 
512k memory upgrade 
Ram Software 

$134.95 

THE DIRECTOR 
Ram Disk 
Print Spooler 
Quick Backup 

All three for only 
$19.95 

Produces hires picture sound and color animation shows. Completely menu 
driven with full editing. Great for presentations and vcr's. Requires COCO Ill 
only. $39.95 

T his sales-based accounting package is de­
signed for the non-acco unta nt oriented busi­
nessman. It also co nta ins th e fl ex ibility for 
the accounting oriented user to set up a double 
entry journa l with an a lm ost unlimited c hart 
or accou nts. Includes Sa les Ent ry, tra nsaction 
driven Accounts Receivable and Acco unts Pay­
ab le, Journal E ntry, Pay roll Disbursement, 
and Record Mai nt ena nce program s. Sys tem 
outputs include Ba la nce S heet, I ncome S ta te­
ment, C ustomer and Ven der sta tus Reports, 
Acco unts Receivable and Payable Agin g Re­
ports, C heck Register, Sales Reports, Account 
S tatus Lists, and a Journal Posting List. 

$79.95 
INVENTORY CONTROL/SALES ANALYSIS 

T his m od ule is designed to handle in ventory 
control, with us er defined product codes, and 
produce a detailed ana lysi s or the business' 
sales and the sales force. One may enter/update 
inventory da ta, enter sales, run five sales a na l ~ 
ysis reports, run five inventory repo rts, set up 
product codes, enter/upda te sa lesma n records, 
a nd update the SOAP inventory. 

Designed for maintaining personnel and 
payroll data ror up to 200 hourly and salar­
ied employ ees w ith 8 dedu ctions each. Cal­
c ul ates p ay roll and l ax a mounts, prints 
c hecks a nd maintains year-to-dale tota ls 
whi ch can be autom atica lly transferred to 
the SDA package. Computes each pay peri­
od's tota ls for stra ight tim e, over tim e and 
bonus pay and determin es taxes to be with­
held . Ad ili ona l outputs includ e ma iling list, 
li s tin g or emp loyees, year-to-dale fed e ral 
and/or s ta le tax lis ting, a nd a lis ting or cur­
rent misc. deductions. S uited for use in all 
s la tes except Oklahoma a nd Delaware 

$59.95 

PERSONAL BOOKKEEPING 2000 
Handles 45 accounts. Enters cas h expenses as 
eas ily as ch ecks. Handles 26 expense calego­
riesK. Me nu driven and user friendl_y. 

:ii39.95 

Includes detailed audit trails a nd history 
reports for eac h customer, perp arcs in­
voices and monthly s tateme nts, mailin g la ­
bels, ag ing lists, and an a lph a betized cus­
lom ~ r listin g. T he user can d erine net 
term s for commerC:al accounts or fin a nce 
charges for r evolving accounts. T his pack­
age functi ons as a sta nd a lone AiR sys tem or 
integrates with th e Small Business Accting 
package. 

$59.95 

ACCOUNTS PAYABLE 
Designed for th e maintena nce of vendor 

and A/P invoice files. The system prints 
checks , voids checks, cancels checks, de­
letes cancelled checks, and deletes pa id A/P 
Invoices. The user can run a Vendor List, 
Vendor S ta tus report, Ve ndor Aged report, 
and an A/P Check Register. T his pa ckage 
can be used either as a standalone AlP sys­
tem or can be integrated w ith the Sma ll 
Business Accounting Package. 



RAiNBOWTECH 
OS-9 

Create the perfect boot disk 

Boot Modifications 

Last month we discussed the sim­
plest ways to make a new boot 
disk (using BackUp and 

Cobbler). We probed the nature of the 
Kernel and DS'3Boo t files - the heart 
of a boot disk. We also discussed using 
Osave to copy the rest of the files 
needed onto a new boot disk. 

Baci<Up and Cobbler are limited 
because they do not allow you to con­
figure your DS'3Boo t file to the exact 
hardware on your specific system. 
(While Cobbler lets you make a new 
boot with changes to certain descriptor 
files , it does not add or delete drivers 
and descriptors .) 

The first tool available that could be 
used to make major changes was 
OS'3Gen, which was supplied with the 
Level I Version 1.0 package. Version 2.0 
added Con fig to simplify the process. 
Con fig was also provided with Level II. 
Con fig is a front-end program that uses 
OS'3Gen to make OS'3Boot and to put 
both that file and the Kernel on the new 
disk. These utilities change only the 
DS'3Boot file. The Kernel remains the 
same in all cases. 

Conf ig finds the modules that will go 
in your OS'38oot file in the MODULES 
directory. Figure 1 shows the directory 
from the Level II Con fig distribution 
disk. 

Richard White lives in Fairfield, Ohio, 
has a long background with microcom­
puters and specializes in BASIC pro­
gramming. With Don Dollberg, he is 
the co-author of the TIMS database 
management program. 
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HELP term vdg.dt 
wl.dw w2.dw 
wS . dw w6.dw 
tl.dd t2.dd 
m2 . dd Pipe.dd 
d2 35s.dd d3 35s.dd -
dl 40d.dd d2 40d.dd 
d2 80d.dd os9p2 
RBF.mn CC30isl<.dr 
vdgint. io grfint.io 
aciapal<.dr modpal<.dr 
clocl<.60hz cloc1<.50hz 

term win.dt w.dw 
-

w3.dw w4.dw 
w7.dw p.dd 
t3.dd ml.dd 
d0 35s.dd dl 35s.dd -
ddd0 35s.dd d0 40d.dd -
ddd0 40d.dd dl B0d.dd 
I nit lOMan 
SCF.mn CC3IO.dr 
printer.dr sio.dr 
Pipeman.mn Piper.dr 
cc3go Bootlist 

Figure 1 

All modules in the system disk's 
DS'3Boo t and several others are in this 
directory. Any additional modules you 
make, pick up with software packages, 
or obtain in another manner should be 
copied into this directory. Since you 
always make a copy of the actual dis­
tribution disk from which to work, you 
can delete the modules you know you 
won't need from your working disk. 

Note the specific extensions of the 
modules. These code the module type 
and are used by Config to present 
menus of each type of module from 
which to select. Modules without exten­
sions are regarded as mandatory in a 
boot, but may be replaced with another 
module that performs the same func­
tions. The module extension code . mn 
means that the module is a manager. 

RBF. mn is the random-block-file 
manager that handles disk-drive input 
and output through the driver 
CC3D i sl<. d r. CC3D i sl< deals with only 

floppy disk drives. Therefore, if you 
have a hard drive, you will need to add 
a driver for that drive, which will be 
managed by RBF. 

There are three types of device de­
scriptors in the MODULES directory. They 
are coded dt (terminal descriptor), dw 
(window descriptor) and dd (drive 
descriptor). A descriptor is a data table 
whose entries describe the characteris­
tics (number of sides or tracks, head­
stepping rate, etc.) of a particular 
device. 

Level II provides descriptors for three 
types of drives: 35-track single-sided, 
40-track double-sided and 80-track 
double-sided. The 35-track descriptor, 
35s. dd, matches the characteristics of 
the original CoCo drives and is coded 
for a 30-ms stepping rate. Recent CoCo 
drives, like the FD502, support 40-
track, double sided, 6-ms operation -
coded into 4121d. dd. Descriptor 8121d. dd 
supports 3 Y2-inch drives . 



Drive descriptors are also coded by 
the drive number to which they refer 
(e.g., /dfil, / dl , /d2 and / dd). Level II 
supports a default drive, which is the 
/ dd descriptor. Only descriptors for a 
/ dfil default are provided. However, 
there is no reason the default could not 
be another drive if an appropriate 
descriptor for that drive were provided. 

Someone just getting started with 
Level II should select descriptors that 
will work with their drives even if these 
descriptors do not fully use the capabil­
ities of the drives. For example, if you 
have a 40-track, single-sided, 6-ms 
drive , use the 35-track descriptors to 
start up. Later, you can address the 
question of how to modify your boot to 
fully use the drives. One solution would 
be to replace your drives with 40-track, 
double-sided , 6-ms units . These are the 
only 5\14-inch, double-density drives 
currently made, and 360K of storage per 
disk is nice to have. If you replace your 
drives , you then need to make a new 
boot using the 41ild. dd descriptors. 

Level II graphics are extremely pow­
erful. In addition, they are confusing to 
new Level II users. The confusion starts 
when you make your first boot. To 
begin, the driver CC3ID must be in your 

boot. Next, there are two types of 
display: VDG and Window. The VDG 
system provides compatibility with the 
older CoCo 2 screen and graphics 
modes and with some advanced CoCo 
3 graphics capabilities. It also has the 
advantage of being the faster of the two 
systems and uses the least memory. For 
these reasons, most OS-9 games for the 
CoCo 3 use the VDG system. 

Three modules are used for VDG 
graphics: the terminal descriptor 
t~rm_vdg.dt, vdgint.io and 
GrfDrv. Additional implementation 
code is contained in vdgint. io. This 
interface may be viewed as a necessary 
supplementary module to CC3IO be­
cause it provides VDG support. Finally, 
there is GrfDrv . This module does not 
go into your boot but must be in your 
default drive 's CMOS directory. It is 
loaded automatically after OS'38oot . (I 
wish I had a dollar for every time 
someone forgot about GrfDrv .) If /dfil 
is your default drive and you have 
GrfOrv in the CMOS directory of your 
boot disk, you won't have any trouble. 

Trouble generally comes when you 
try to work out some special boot 
strategy. (OS-9 almost invites one to 
strategize.) Before I got my hard disk , 

l used a two-drive boot sequence. Be­
cause I had 512K, I loaded a bunch of 
applications into RAM with commands 
in my StartUp file. All of these app li­
cations were on an applications disk in 
/d l , which left plenty of room on my 
boot disk. Many files normally on a 
boot disk found their way onto my 
applications disk. To set up this disk, I 
copied and deleted a lot of files. In 
situations like this, mistakes come 
easily, and an obscure file like GrfDrv 
can be lost. A similar thing can happen 
to Shell since it , too, is loaded auto­
matically and is generally invisible to 
the user. 

Don't get me wrong. Working out 
new boot strategies can be as much fun 
as playing an Adventure game, and its 
benefits are longer lasting. However, 
you must preserve the boot disks you 
start with. (Write protect tabs are for 
more than resealing the potato chip 
bag.) If things go wrong, you will be 
able to start over. And don't get too 
upset when things do go wrong. After 
all, Murphy is still enforcing his laws. 

Let's return to the VDG system. Your 
OS-9 distribution disk and most game 
disks come ready to boot into the VDG 
system. Unfortunately, VDG does not 
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Static, ba!lery backed Cffios 
ram makes SolidDrive'" 
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copying work files lll 
ramdisk then copying back 
your changes to floppy. You 
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Submitting 
Material 

To Rainbow 
Contributions to THE RAINBOW 

are welcome from everyone. We 
like to run a variety of programs 
that are useful/helpful/fun for 
other CoCo owners. 

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

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

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

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

Please do not submit material 
currently submitted to another 
publication. 
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support windows, which are one of the 
big advantages of OS-9 Level II. To use 
windows in this situation, you must 
replace the VDG system with the Win­
dow system. This means substituting 
ter m_wi n.dt for term_vdg.dt and 
replacing vdgint. io with grfint. io. 
CC3ID must be in your boot and Gr fDrv 
must be in your default CMOS directory. 
In addition, you must include w. dw in 
your boot and may include any or all 
of the other window descriptors , w1. dw 
through w7. dw. Descriptors w1 through 
w7 are predefined for various window 
sizes. You may want to include them all 
and experiment with them. Later, you 
can make another boot that includes 
just the ones you want. They don't take 
much memory space sitting in the boot. 

If you have 512K, you can include 
both vdg in t and gr fin t in your boot. 
For now, use term_vdg for your termi­
nal screen and live with its 32-character 
display on boot. You will be able to run 
software requiring VDG from this 
screen. 

You will also need to include window 
descriptors in your boot. Conf ig will 
not include window descriptors . Later, 
we will discuss making boots without 
using Config (which is necessary if you 
want to include both interfaces). 

Thus, to make a boot using the VDG 
system, choose the term_vdg descrip­
tor. Con fig will then include te rm_vdg 
and vdgint in the boot. If you do 
anything else that would let Conf ig 
copy a full command set to the new boot 
disk, make sure GrfDrv and Shell are 
in the CMOS directory of that disk . If you 
want a boot with window capability, 
you need to choose term_win. Then 
you may choose the window descriptors 
(/w1 through / w7) that you want in the 
boot. Make sure you include /w. 

Next there are the sequential charac­
ter file (SCF) modules. These include 
the driver Printer, its descriptor, / p , 
and the various serial port options. Let's 
discuss serial port options. First, the 
CoCo 3 's se rial port is useless for two­
way (modem) communications under 
Level II. No terminal package uses the 
CoCo 3 se rial port under Level II. Don't 
bother putting / tl into your boot. 

If yo u want to use telecommunica­
tion, add either the / t2 or the / t3 
descriptor. The / t2 descriptor is used 
by the AC!Apal< driver, which requires 
the RS-232 Pak to be in Slot I of your 
Multi-Pak Interface. The / t3 descrip­
tor is used by the Modpal< driver and 
requires the Modem Pak, which goes 
into Slot 2 of yo ur Multi-Pak Interface. 
Conf ig will choose the right drivers for 

the descriptors you choose, and you can 
have more than one driver / descriptor 
combination in your boot. 

Finally, let's discuss the P ipeman 
manager, Pi per driver, Pipe descriptor 
combination. This combination imple­
ments the pipe system - where one 
program's output can be routed to 
another process input for further work. 
I include these in my boot and use pipes 
with some frequency. 

Now you should know everyt hing 
necessary to make a new boot using 
Con fig . (Well, almost everything -
there are a few things even I forget.) 

Begin by formatting a fresh disk . .If 
you booted from a backup of the system 
disk that came with your Level II, you 
are using a 35-track, single-sided disk 
because that is the only drive descriptor 
in the distribution boot. Next, put the 
backup of the Con fig disk in Drive 0. 
(I hope you have two drives, or you'll 
go nuts swapping disks). Since you have 
changed disks in Drive 0, you now need 
to change both your data and execution 
directories. (In this instance, CMOS is 
your execution directory.) Just type chd 
/ d0; chx /d0/cmds, and press ENTER. 
Now enter Con fig and follow the 
instructions in the program and in your 
manual. 

Unfortunately, Con fig does not do a 
complete job. To receive information 
about your new system disk, use the 
commands Free and Di r. The informa­
tion that you receive will be similar to 
the following: 

For the Free command: 
Hos9 boot 35 traci< H created on: 
88 / 09/05 
Capacit~: 530 sectors (1-sector 
c,lusters) 
142 Free sectors, largest blocl< 
142 sectors 

For the Di r command: 

Director~ of. 17:50:55 
DS98oot CMOS startup 

The entire SYS directo ry and its 
contents are missing. A number of other 
files on the root directory of the distri­
bution disk are missing as well (though 
these are not all that important) . You 
could manually make a SYS directory 
on your new boot disk and copy over 
all the files therein. However, it's prob­
ably easier to use DSave by typing the 
following: 

DS9: dsave / d0 / d1 I shell 

Those who have used Level I may not 
have seen DSave used in this way since 



this use is not shown in the Level I 
manual. However, that command line 
works for Level I or II as long as 
Pipeman, Piper and Pipe are in OS­
'38oo t. The command line tells Osave 
that the source drive is / d0 and the 
target drive to which to copy is /dl. The 
line also tells OSave that its output will 
be piped to She 11 , processed and acted 
on directly, rather than be sent to the 
stand ard output device and redirected 
to a fi le. OSave's output is a Shell 
procedure, or a script of co mmands that 
She 11 understands like Tmode , Load 
Mai<Oir, Copld and Unlinl< . The Osave 
output could have been sent to a file and 
edited before being used to copy files. 

When you use Osave, it will try to 
make a CMOS directory and copy files 
into it. However, Conf ig has already 
made this directory. Don't worry. The 
first thing OSave does is set the Shell 
to proceed to the next co mmand in case 
of an error. Therefore, each time Shell 
finds the requested procedure has al­
ready bee n done , it prints an error 
message and goes to the next command. 

At this point, you have a 35-track, 
single-s ided boot disk; use the boot to 
make sure it is good. If yo u have double­
sided drives, you should include the 40d 
descriptors so that you can read , write 
and format double-sided disks. Why 
not test your boot disk by formatting a 
few disks? After all, the next operation 
should be to make a double-sided boot 
disk. 

If your new boot disk boots , make a 
boot on a double-sided disk if your / d0 
drive is double-sided . Additionally , 
since you are going to do this, you might 
as well tailor your printer and serial 
modules to match your system. 

The default setting for / pis 600 baud. 
Most people run printers that support 
1200 or 2400 baud , and if you have a 
se ri al-to-parallel interface, you can run 
at 9600 baud . Xm ode changes the var­
ious SCF descriptors, like / p and / t2, 
in memory. If you then use Cobb 1 e r to 
make a new boot disk, the OS'38oot 
modules in memory a re used to make 
the OS'3Boo t file on the new disk, and 
the present descriptor sett ings are saved 
with the descriptors. When typed at the 
OS'3: prompt, the fo llowing lines will 
make the identified changes: 

OS9: xmode / p baud=3 
baud printer 
OS9: xmode / p baud=4 
baud printer 
059 : xmode / p baud=5 
baud printer 

*For 1200 

*For 2400 

*For '3500 

Similarly, you can change / t2 to the 

appropriate baud rate to use with your 
modem: 

OS9: x mode / t2 baud=3 
1200 baud modem 
OS9:xmode /t 2 baud=4 
2400 baud modem 

* For 

* For 

(Remember that / t1 and the se rial port 
will not work with a mod em under 
Level II.) 

She 11 treats everything after an 
asterisk as a comment. I have used * to 
set off the comments that don't need to 
be typed when entering the Xmode 
commands. 

To Cobbler a new boot disk, put a 
freshly formatted disk in one of your 
drives. I will use /d1 for the example 
and type the following: 

OS9:cobbler / d1 

Cobb 1 e r works quickly. When it has 
fini shed , the computer will present a 
directory of / d1 similar to the one 
below: 

Oirectorld of /d117:35:15 

OS98oot 

That's a start, but a boot disk needs at 
least a CMOS directory and commands, 
a SYS directory and its files , and a 
StartUp file. OSave will copy all these 
from your old boot disk to the new one 
and make new directories as it goes. 
With the old boot disk in / d0 and the 
Cobblered disk in / d1 , use the follow­
ing command line once again : 

OS9: dsave / d0 /d1 I she 11 

Let's see what making a new 40-track, 
double-sided boot disk accomplished. 
When we type the commands Free and 
0 i r, our original boot disk displays the 
following information: 

For the Free command: 

- os'3 boot 35 tracl<- created on: 
88 / 09 / 05 
Capacitld: 530 sectors (1 - s ector 
clusters) 
51 Free sectors, largest blocl< 51 
sectors 

For the 0 i r command: 

Oirectorld of / d1 20:45:57 

OS'38oot CMOS startup SYS 
window.t38s window.t80s 
window.glr4 

If we use Free and 0 i r on our new 
40-track, double-sid ed disk , we will see 
the following information on the screen: 

Fo r the Free command: 

-os'3 boot 40 tracl< ds- created on: 
88/0'3 / 05 
Capacitld: 1 , 440 sectors (1-
sector clusters) 
851 Free sectors, largest blocl< 
553 sectors 

For the Oir command: 

Oirectorld of / d0 20:4'3:20 
OS'38oot SYS CMOS startup 
window.t38s window.t80s 
window.glr4 

With 861 free sectors, it see ms that we 
have a lot of storage, but there are only 
OS-9 system procedures on the disk. 
Once we start to put application mod­
ules a nd their fil es on the disk, those 
sectors will disappear in a hurry. No te 
that the largest block is only 663 sectors. 
The Kernel is still in Sector 35 of the top 
side of the disk, dividing the free sectors 
into two blocks. Don't worry, however; 
OS-9 can still use the inner sec to rs 
beyond the the Kernel. 

Let's test the disk by rebooting with 
it. If it works , make a backup of the 
your new boot disk . So metimes a new 
boot disk does not work. Generally, this 
occurs when OS'3Gen is used to make 
substantial changes in the boot. (The 
procedure desc ribed in thi s art ic le 
works - I ju st did it.) Some boot 
failures seem to have no cause. While 
there have been many reasons and fi xes 
suggested for them, we simply do not 
know why some boots won't work and 
others do. One school of thought hold s 
that the order of modules in the boot is 
imp ortant, but I have not seen defi nitive 
dat a that offers t his correct order. 
Indeed , some people have reported 
some very odd sequences that worked 
while more normal orders did not. If 
yo u get a boot failure , first verify that 
GrfOrv and Shell are in your CMOS 
directory. If you used that option to 
choose which command modules were 
to be copied, you might have forgotten 
one or the other. 

Unlike users with a double-sid ed 
drive, those of you running with a 
single-sided drive / d0 have only 51 
sectors left after completing our boot 
disk. Next month, I will ease this prob­
lem by discussing which fil es and com­
mands can be deleted safe ly. &:\ 
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Racksellers 

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

ALABAMA GEORGIA MASSACHUSETTS (cont'd) 
Birmingham Jefferson News Co. Atlanta Borders Littleton Computer Plus 
Brewton McDowell Electronics Bremen Bremen Electronics/Radio Shack Lynn North Shore News Co. 
Florence Anderson News Co. Forest Park Ellers News Center SWansea Newsbreak. Inc. 
Greenville M & B Electronics Jesup Radio Shack MICHIGAN 
Madison Madison Books Thomasville Smokehouse Newsstand Allen Park Book Nook. Inc. 
Montgomery Trade 'N' Books Toccoa Martin Music Radio Shack 

Birmingham Borde(s Book Shop 
Tuscaloosa Injun John's, Inc. IDAHO Durand Robbins Electronics 

ALASKA Boise Book Shelf. Inc. E. Detroit Merit Book Center 
Fairbanks Arrow Appliance/Radio Shack Moscow Johnson News Agency Hillsdale Electronics Express/Radio Shack 

ARIZONA ILLINOIS Holland Fris News Company 
Kalamazoo The Book Raft 

Cottonwood A & W Graphics Co. Belleville Software or Systems Lowell Lowell Electronics 
Lake Havasu Champaign Bookmark Muskegon The Eight Bit Corner 

City Book Nook Chicago B. Dalton Booksellers Niles Michiana News Service 
Phoenix TRI-TEK Computers Decatur Book Emporium Perry Perry Computers 
Tempe Books, Etc. K-MartPiaza Riverview Riverview Book Store 

Computer Library Northgate Mall Roseville New Horizons Book Shop 
Tucson Anderson News Co. East Moline Book Emporium 

ARKANSAS 
Evanston Norris Center Bookstore MINNESOTA 
Kewanee Book Emporium Burnsville Shinde(s Burnsville 

Fayetteville Vaughn Electronics/Radio Shack Lisle Book Nook Crystal Shinders Crystal Gallery 
Ft. Smith Hot Off the Press Newsstand Lombard Empire Periodicals Edina Shinders Leisure Lane 
Little Rock Anderson News Co. Newton Bill's TV Radio Shack Minneapolis Shinders (2 Locations) 

CALIFORNIA Paris Book Emporium Minnetonka Shinders Ridge Square 
Berkeley Lyon Enterprises Peoria Book Emporium Roseville Shinders Roseville 
Citrus Heights Software Plus Sheridan Village St. Paul Shinder's Annex 
Hollywood Levity Distributors Westlake Shopping Center Shinde(s Maplewood 

Stef-Jen. Inc. Illinois News Service Shinders St. Pauls 
La Jolla Butler & Moyes Booksellers Springfield Book Emporium Willmar The Photo Shop 
Los Angeles Circus of Books (2 Locations) Sangamon Center North 

MISSOURI 
Marysville Bookland Town & Country Shopping Ctr. 

Farmington Roy's TV & Radio Shack 
Napa Bookends Bookstore Sunnyland Book Emporium 
Oakland DeLauers News Agency West Frankfort Paper Place Flat River Ray's TV & Radio Shack 

Florissant Book Brokers Unlimited 
Rancho Wheeling North Shore Distributors 

Jefferson City Cowley Distributing 
Murieta Software Plus INDIANA Kirksville T&R Electronics 

Sacramento Deibert's Readerama Angola D & D Electronics St. Louis Book Emporium 
Tower Magazine Radio Shack 

San Francisco Booksmith Berne White Cottage Electronics MONTANA 
Boakworks Bloomington Book Corner Butte Plaza Books 
Castro Kiosk Columbus Micro Computer Systems. Inc. NEBRASKA Santa Monica Midnight Special Bookstore Crawfordsville Koch's Books Lincoln Nebraska Bookstore 

San Jose Computer Literacy Bookshops Dyer Miles Books Omaha Nelson News 
Santa Rosa Sawyers News. Inc. Franklin Gallery Book Shop 
Stockton Harding Way News Ft. Wayne Michiana News Service NEVADA 

Paperbacks Unlimited Garrett Finn News Agency. Inc. Carson City Boakcellar 
Sunnyvale Computer Literacy Indianapolis Bookland. Inc. Las Vegas Hurley Electronics 
Torrance El Camino College Bookstore Borders Boakshop Steve's Books & Magazines 

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

Springs Hathaway's Martinsville Radio Shack West Lebanon Verham News Corp. 
Denver News Gallery Richmond Voyles News Agency, Inc. 

NEW JERSEY Glenwood Wabash Milling's Electronics 
Springs The Book Train IOWA 

Atlantic City Atlantic City News Agency 
Cedar Knolls Vi llage Computer & Software Grand Davenport Interstate Book Store Clinton Micro World II Junction Readmore Book & Magazine Des Moines Thackery's Books. Inc. Pennsville Dave's Elect. Radio Shack Longmont City Newsstand Fairfield Kremers Books & Gifts Rockaway Software Station 

DELAWARE KANSAS NEW MEXICO Middletown Delmar Co. Hutchinson Crossroads. Inc. Alamogordo New Horizons Computer Systems Newark Newark Newsstand 
Wilmington Normar.lnc.-The Smoke Shop 

Topeka Palmer News, Inc. Albuquerque Page One Newsstand 
Town Crier of Topeka. Inc. Santa Fe Downtown Subscription 

DISTRICT OF COLUMBIA Wellington Dandy's/Radio Shack Dealer 
NEW YORK Washington. Wichita Lloyd's Radio 
Amherst Village Green-Buffalo Books 

DC Chronichles 
NewsRoom 

KENTUCKY Brockport Lift Bridge Book Shop. Inc. 

World News. Inc. 
Hazard Daniel Boone Gulf Mart Brooklyn Cromland. Inc. 
Henderson Matt's News & Gifts Elmira Heights Southern Tier News Co .. Inc. 

FLORIDA Hopkinsville Hobby Shop Fredonia On Line: Computer Access Center 
Boca Raton Great American Book Co. Louisville Hawley-Cooke Booksellers (2 Locations) Hudson Falls G.A. West & Co. 
Clearwater The Avid Reader Middletown Software City Huntington Oscars Boakshop 
Cocoa The Open Door Paducah Radio Shack Johnson City Unicorn Electronics 
Dania Dania News & Books LOUISIANA New York Barnes & Noble-Sales Annex 
Davie Software Plus More Baton Rouge City News Stand Coliseum Books 
Ft. Lauderdale Bob's News & Book-Store Lockport TV Doctor/Radio Shack Eastern Newsstand 

Clarks Out of Town News New Orleans Sidney's News Stand Uptown Grand Central Station. Track 37 
Mike's Electronics Distributor Monroe The Book Rack 200Park Ave .. (Pan Am #1) 

Gainesville Paper Chase 55 Water Street 
Jacksonville Book Co. MAINE World Trade Center #2 
North Miami Bangor Magazines, Inc. First Stop News 

Beach Almar Bookstore Brockton Voyager Bookstore Idle Hours Bookstore 
Panama City Boyd-Ebert Corp. Caribou Radio Shack International Smoke Shop 
Pensacola Anderson News Co. Oxford Boaks-N-Things Jonil Smoke 
Pinellas Park Wolfs Newsstand Sanford Radio Shack Penn Book 
South MARYLAND Software City 

Pasadena Poling Place Bookstore College Park University Bookstore State News 
Starke Record Junction. Inc. Walden Books 

Radio Shack Dealer MASSACHUSETTS World Wide Media Services 
Sunrise Sunny's a t Sunset Boston Eastern Newsstand Pawling Universal Computer Service 
Tallahassee Anderson News Co. Brockton Voyager Bookstore Rochester Village Green 

DuBey's News Center Cambridge Out Of Town News World Wide News 
Titusville Computrac Ipswich Ipswich News 

190 THE RAINBOW December 1988 



NORTH CAROLINA 
Cary News Center in Cary Village 
Chapel Hill University News & Sundry 
Charlotte Newsstand lnrl 
Hickory C7 Books & Comics 
Jacksonville Michele's, Inc. 
Kernersville K & S Newsstand 
Marion Boomers Rhythm Center 
Winston-Salem K & S Newsstand (3 Locations) 

OHIO 
Akron 
Canton 
Chardon 
Cincinnati 
Cleveland 
Columbia no 
Columbus 

Dayton 

Dublin 
Fairborn 

Findley 
Kent 
Lakewood 
Lima 
Miamisburg 
Parma 
Toledo 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Oklahoma 

City 
Taklequah 
Tulsa 

OREGON 
Eugene 
Portland 

Salem 

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

RHODE ISLAND 
Newport 

SOUTH CAROLINA 

Rainbow News Ltd. 

Churchill News & Tobacco 
Little Professor Book Center 
Thrasher Radio & N 
Clnsett 
Erieview News 
Fidelity Sound & Electronics 
B5 Software 
Micro Center 
The Newsstand 
Books&Co. 
Huber Heights 

Book & Card 
Wilke News 
Wright News & Books 
Book Barn 
News-Readers 
Wilke's University Shoppe 
Open Book 
The News Shop 
Lakewood International News 
Edu-Caterers 
Wilke News 
Bookmark Newscenter 
Leo's Book & Wine Shop 
Book Nook. Inc . 
Fine Print Books 
Plaza Book & Smoke Shop 

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

Libra Books - Book Marl< 
Fifth Avenue News 
Rich Cigar Store. Inc. 
Sixth & Washington News 
Capitol News Center 
Checkmate Book 

Owl Services 
Newborn Enterprises 
Bryn Mawr News 
Corry Books & Cards 
Global Books 
Gene's Books 
Personal Software 
Sm ith's News & Card Center 
Software Corner 
Chester County Book Co. 
Micro World 
The Computer Center of York 
Tollgate Bookstore 

Bellevue News 

Charleston Hts. Software Haus. Inc. 
Clemson Clemsen Newsstand 
Florence Ray's #1 
Greenvil le Palmetto News Co. 
Spartanburg Software City 

TENNESSEE 
Brentwood 
Chattanooga 

Dicksen 
Knoxville 

Memphis 
Nashville 

Smyrna 

TEXAS 
Big Spring 
Desoto 
Elgin 
Ft. Worth 
Harling ton 

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

Poncho's News 
Maxwell Books 
The Homing Pigeon 
Trinity News 
Book Marl< 

UTAH BRITISH COLUMBIA (cont'd) 
Provo Valley Book Center Chilliwack Charles Parker 

VIRGINIA Cocuitlam Cody Books LTD 
Danville K & S Newsstand Coortenay Rick's Music & Stereo 
Hampton Benders Dawson Creek Bei!Radio&N 
Lynchburg Self Serve Software Golden Taks Home Furnishings 
Norfolk 1-0 Computers Kelowna Telesett Marketing 

Turn The Page Langley La ngley Radio Shack 
Richmond Volume I Bookstore Ne lsen Olive(s Books 

WASHINGTON 
New West-
minster Cody Books LTD 

Port Angeles Port Book & News Parksville Parksvllle N 
Seattle Adams News Co .. Inc . Pentic ton D.J.'s 

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

Nybbles 'N Bytes Smithers Wall's Home Furniture 
WEST VIRGINIA Squamish Kotyk Electronics 

Huntington Nick's News Vancouver Active Components 

Logan Stan's Electronics & Radio Shack Friendlyware Computers 
Madison Communications, LTD Granvi lle Book Co. 
Parkersburg Valley News Service Sil iconnections Books LTD 
South 100Mile 

Charleston Spring Hill News House Tip Top Radio & N 

WISCONSIN MANITOBA 
Appleton Badger Periodicals Altona LA Wlebr Ltd. 
Cudahy Cudahy News & Hobby Lundar Goranson Elec. 
Kenosha R.K. News. Inc. Morden Central Sound 
Madison PicA Book The Pas Jodi's Sight & Sound 

University Bookstore Selkirk G.L. Enns Elec. 
Milwaukee Juneau Vi llage Reader Virden Archer Enterprises 
Waukesha Ho lt Variety Winnipeg J & J Electronics Ltd. 

ARGENTINA 
NEW BRUNSWICK 
Moncton Jeffries Enterprises 

Cordoba Information Telecommunicationes Sussex Dewitt Eiec. 
AUSTRALIA NEWFOUNDLAND 
Blaxland Blaxland Computers Botwood Seaport Elec. 
Kingsford Paris Radio Electronics Carbonear Slade Realties 

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

A S.C. Radio Shack Us towel Modern Appliance Centre 
Ft. Saskatche- South River MaxN 
wan Ft. Mall Radio Shack. ASC DennisN 
Grande Toronto Gordon a nd Gotch 

Cache The Stereo Hut QUEBEC 
Grande LaSalle Messageries de Presse Benjamin Enr. 

Centre The Book Nook 
Hinton Jim Cooper 

Pont. Rouge Boutique Bruno Laroche 

lnnlsfail L & S Stereo SASKATCHEWAN 
Lecombe Brian's Electronics A:ssinibaia Telstar News 
Leduc Radio Shack Associa ted Stores Estevan Kotyk Electronics 
Lethbridge Datatron Moose Jaw D&S Computer Place 
Lloyd minster Lloyd Radio Shack Nipiwan Cornerstone Sound 
Okotoks Okotoks Radio Shack Regina Regina CoCo Club 
Peace River Radio Shack Associa ted Stores Software Supermarket 

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

BRITISH COLUMBIA JAPAN 
Burnaby Compulit Tokyo America Ado. Inc. 
Burns Lake vr. Videa Works 
Campbell PUERTO RICO 

River TRS Electronics San Juan Software City 

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

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

4-TECHS .... .... ... .. . .. .. ... 133 
Adventure Novel Software . . .... 67 
After-Five Software ......... . ... 63 
Alpha Software Technologies ... 49 
Alpha-Biotechnologies Inc ..... 173 
Arizona Small Computer 
Company ......... . ....... . . . . 139 
Ark Royal Games . . ........ . ... 87 
Baron Products ...... .. .... . .. 111 
Bob's Software .. .... ..... . ... 161 
Burke & Burke .... .. ..... .. . .. 119 
Cer-Comp .. ..... . .... . . . ... 96, 97 
Cinsoft .. . .... .. . . ....... . ... . 167 
CompuServe .......... : i . .. .... 65 
CoCo Connection ... . ..... . .. . 113 
CoCo Tech ..... . ..... . . . ..... 107 
Codis Enterprises ...... . . . .... 139 
Cognitec . .... . . . ........ . . . ... 29 
Colorware ...... . . .. .. . . 18, 19, 21 
Computer Center ..... .. . .. . .. 101 
Computer Island ........ . ..... 165 
Computer Plus . . .. . . ........ . ... 3 
CRC/Disto ..................... 33 
D.P. Johnson ................. 181 
DATAMATCH, INC . .. . .. . ..... 175 
Datum Manufacturi ng ......... 135 
Dayton Associates of 

W. R. Hall, Inc . . ...... 130, 131 
Delphi .................. .. . 34, 35 
Diecom Products ........... .. IFC 
Dr. Preble's Programs .... . .... 151 
E-Z Friendly Software . .... . ... 175 
Electronic Energy Control .... . 121 
Eversoft ...... . .. . ...... . ...... 53 
Frank Hogg Laboratory ..... 54, 55 
Fraser Instrument . . ........... 169 
Game Point Software .... . .. . ... 73 
Gimmesoft .............. . .. 22, 23 
Granite Computer Systems . . . . .49 
GSW Software .. ........... .. . 107 
Hawkes Research 

Services ......... . .. . ...... 75 
HawkSoft, lnc . ... . .......... . . 135 
Howard Medical . . . . . .... .. 66, 194 
J & R Electronics .... .. . .. .. . ... 53 
JR & JR Softstuff ... ...... . . .. 169 
Kenneth Leigh Enterprises .. . . . . 81 
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Metric Industries .... . ......... 179 
Michtron ... . ... .. ............. BC 
Micro Works, The .............. 99 
Microcom Software .. .... 9, 11 , 13, 

14, 15, 17 
Microtech Consultants 

Inc . .... . ...... . ....... .. . 185 
MicroWorld .............. . .... . 57 
Orion Technologies ........... 133 
Owl-Ware ............. . . 69, 70, 71 
Performance Peripherals ..... . 109 
Perry Computers . .. .... .. . .... .45 
PXE Computing ... .. ............ 7 
R. & C. Pierce Software . . . . . . ... 31 
Rainbow Adventures Book IV ... 16 
Rainbow Binder . . . . ....... . .... 12 
Rainbow Bookshelf . ........ 50, 51 
Rainbow Gift Subscription . ... IBC 
Rainbow on Tape & Disk ....... 44 

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

(502) 228-4497 

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

(502) 228-4492 

Rulaford Research ............ 183 
Saint John Gallery ... . ...... .. 145 
SD Enterprises . . . 25, 73, 75, 77, 79 
Second City Software .. .. .. ... 193 
SpectroSystems ..... . ........ 173 
SPORTSWARE ............... 121 
Sugar Software .. .. . ..... ... ... 83 
Su ndog Systems ............. . . 39 
T & D Software ... 31, 115, 137, 177 
Tandy/Radio Shack .. . .... 103, 187 
Tepco ... . ....... . ...... . . . . . . . 62 
Three C's Projects .......... ... 79 
Tomela & Co ........... . .. . .... 67 
True Data Products ....... 156, 157 
Try-0-Byte ................ . .. 145 
Vidicom Corporation .......... 187 
Wasatchware ............. . ... 153 
Woodstown Electronics ... . .... 87 
Zebra Systems ................ 125 



Organize all of your appointments with this 365 day 
CoCo Calender. 64k DISK. ................................ $9.95 

BlACKJACK ROYALE: 
Even your casino odds with this BlackJack card 
simulation and tutor! Program can be edited for 
different house rules. 64k DISK. ...... .. .. .... ........ $16.95 ~~~~JJ£,!2B~~~!J~~~§Q~ 

BSE- BASIC SCREEN EDITOR: 
Gives Basic a full-screen editor to supplement the 
regular EDIT commands. Works on the CoCo 1&2. 
and with the CoCo 3, WIDTH 32, 40 or 80 is sup­
ported! Complete screen cursor control with the 
arrow keys plus features to make EDITing Basic 
programs a snap! BSE, a must have CoCo utility. IP.A'I1BLE~64k 

Our low price was the only corner that was cut on 
thisqualityprogram. 64k DISK .......... .. .. ....... ... $19.95 -==~~"""-'~"""-· 

CHECK-09MV- Version 2.0: 
Finally, a program that interacts with MultiVue for 
FAST and EASY check balancing. CHECK-09MV 
and you can now take control of your bank checking 
account. No more waiting on your bank statement 
for an ending balance. CHECK-09MV will provide 
a check-by-check balance in an easy to use format ~~~~~'-'='-~~~· 
that eliminates those monthly surprizes! Bring your uti lity package that transfers TAPE to DISK 

Supports 40 track & Double Sided drives, 6ms 
stepping, autp disk search, error trapping and 
burnable into an EPROM. 64k DISK .... .. ..... $24.95 

MY DOS: By Chris Hawks 
Supports accesses to double sided drives, able to 
use the J&M Controller with the CoCo 3, DIR 
commands simplified and a host of other special 
features. 64k DISK ................. ... ... ... .. ..... .. .. .. .. $14.95 

A-DOS3: 
The popular Disk Operating System from Spec­
troSystems for the CoCo 3. 128k DISK .... .. ... $34.95 

SCS can custom 'burn' your purchased DOS pro­
gram for only $15.00! This includ es the price of the 
. EPROM chip and the BURN charge. Call or wri te 
for details. 

VIPLIDRARY: 
This popular 'intergraded' package includes, VIP 
Writer, Terminal, Data Base, Calc and Disk Zap 
which can fix a diskette with I/0 errors. SCS 
special price. 64k DISK. ............... ..... ... ... ... .. . $125.00 

money and you closer together and have the buck DISK to TAPE automatically. If you just got VIP WRITER III w /SPELL CHECKER: 
STOP HERE! Featuring an all new EDITING first disk drive, TAPE/DISK is a MUST All new and completely up-graded with expanded 
command. 512k DISK. ............ ...... ...... .... .......... $25.95 program. Will print tape & disk directo- memory and pull down menus. Settle for only the 

to any supported printer. 64k DISK. .. . $19.95 best 100% ML word processor. 128k DISK .. $79.95 
CoCoMAX II: By Colorware 
The 'CLASSIC' CoCo graphic program. Draw great 
works of art with the program that set a standard for • ._ ......... ,...,""'"' 
all others to follow. Supported by a I-Ii-Res interface 
and numerous printer drivers for complete set-up . .._., ,..,_.n.,n 
64k DISK. ............. .. ........... ...... ....... ... .... ...... ....... $78.45 

CoCoMAX III: By Co!orware 
All new program based off the 'ClASSIC' CoCo­
Max II software. Allows for full animation, select 16 
colors from a 64 color palette, fast & easy to use w / 
pull down menus in a point-and-click environment. 
128k or 512k DISK. ...... .... .... .... .... .. ............ ........ $78.45 

DISK UTILITY 2.1A PLUS: 
A complete disk utility package for all CoCo's. Full 

~==="-· 

Disk I/0 for FORMAT, COPY, and BACKUP. !~!!'~~=.!..!~~~~ 
Supports single or double sided 35 or 40 track 
drives. With DISK UTILITY 2.1A PLUS from 
SCS, you get TWO programs for ONE low price. 
DISK UTILITY for the CoCo 1 & 2 and DISK 

F"'-"'-="~· By Colorware 
ing Word Processor & Document 

•'"'~""u' for the CoCo3'. You asked for it and 
it is available at an SCS special price. 
DISK. ..................... ... .... ... ... ........ ........ $78.45 

SECOND CITY SOFIWARE 
Accepts MasterCard, Visa, C.O.D. and 
Check o rders. Please add $2.50 for ship­

($4.50 for Canada orders) & allow 1 to 

weeks for delivery. C.O.D. orders, add 

additio nal $2.50. 

VIPDATABASEID ............................ .... ...... $69.95 

THE NEWSPAPER PLUS: 
DeskTop Publishing for the CoCo 3? With the 
ALL NEW NEWSPAPER PLUS, you now can 
create complete and sophisticated Banners, 
Headlinesalongwith Text Columns and Graphics. 
THE NEWSPAPER PLUS allows for importing 
different pictures, fonts and fill patterns from disk 
for that pro-look. Comes complete with 22 fonts 
and 50 clip art pictures. TI-IE NEWSPAPER 
PLUS is an all new upgraded program based on 
the original NEWSPAPER program. SCS is the 
ONLY company authorized to handle THE 
NEWSPAPER PLUS program. Why buy the old , 
overpriced and outdated program when you can 
get the newest release for less! 
128k DISK .............................. ........... ... .. .. .. .. ... $48.95 

THE NEWSPAPER GRAPHICS DISK I: 
The FIRST OFFICIAL supplementary program 
disk for THE NEWSPAPER. Contains '50' NEW 
PICTURE FILES, '10' NEW FILL PATTERNS 
and '3' ADDITIONAL FONT SETS ! GRAPH­
ICS DISK I is available only from Second City 
Software for $19.95 

NEW FROM SECOND CITY SOFTWARE 

WARRIOR KING: By Sundog Systems 
Battle monsters, gain magic & weapons, and travel 
through harsh wilderness and dark castle dun­
geons in this medieval realm. An outstanding ar-
cade game fort he CoCo3 ! 128k DISK .. .. .. ..... $29.95 



B8H=HOWARD MEDICAL COMPUTERS . 
0, ll 60622 • ORDERS (800) 443-1444 • INOUIRIESANDORDERSTATUS(312) 278-1440 

DECEMBER '88 SNOW 

24 HOUR ORDER LINE 
DC-5 CONTROLLER 

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

: · by jumper selection . Gold plated 
, . contacts reduce I I 0 Errors. 

$75 ($2 Shipping) 

P.S. ROM 
CTRL/ ALT / RESET Displays your 
face or any picture you send us. P .S 
ROM Piggybanks on present ROM 

s39. 95 (shipping $2) 

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

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

MONITOR 
Sony KV-1311CR $499 
Regular $625 ($15 shipping) 
• Vivid Color • Vertically flat 13" 
screen • Monitor/Trinitron TV with 
remote control • 640 x 240 reso­
lution at i51VIHZ . 37 mrn Dot pitch 
• RGB analog & digital; TTL; and 
composite inputs • VCR inputs 
• Cable to CoCo 3 $36 

HARD DRIVE ACCESSORIES 
3' Hard Drive Cable S20 
Burke & Burke lnterfa~e 78.4 
Clock Upgrade S20 
RSB S39.95 
TEAC 55B $ll8 
Hard Drive ROM Boot $20 

"Guarantee" As good as Gold. 
doward Medical's 30-day guarantee 

. · is meant to eliminate the uncertainty 
. · of dealing with a company through 
• the mail. Once you receive our hard­

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

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

Hard Drive-Ready to Run! 
20,000,000 Bytes or the equivalent to 
a 125 R. S. 50 I 's on line are packed 
into this hard drive, pre installed and 
ready to run. All you need to do is 
plug it in and go! This complete easy 
to use package includes a Seagate 20 
Meg Hard Drive, a Western Digital 
WD 1002-WX I Controller and 
interface* that plugs into slot #3 of 
multip~ck interface, plus the case & 
power supply. You even get a I year 
warranty. This 20 meg Hard Drive 
will work with IBM & clone. Basic 
driver, $29.95, lets you access this 
hard drive without need for OS-9. 

HD-1 
* Burke & 8urke 

"499 
($9 Shipping) 

Sale ends Jan. 15 

PAL UPGRADE 
FOR MULTI-PAK 

specify for 26-3024 or 26-3124 

14.95 ($2 ship) 

24 HOUR ORDER LINE 
soo I 443-1444 . . 

WE ACCEPT VISA • MASTERCARD>:: Jl\:i,~IF!1 
• AMERICAN EXPRESS • C.O.D. OR . · ill!~~llt1 

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



HOW DO YOU GIVE A RAIIBOW? 
It's simple - Give a RAINBOW gift certificate ... 

Let a gift subscription to THE 
RAINBOW carry the premier Colo r 
Computer magazine right to 
your friends ' doorsteps . THE 
RAI N BOW is the information 
source for the Tandy Color Com­
puter. 

Each month , your friends will 
enjoy the intelligent programs, 
reviews and articles written ex­
clusively for their CoCo. 

Firs t, your gift will be an ­
nounced in a handsome card . 
Then, all year 'round, they'll re­
member you and your thought­
fulness when they get each edi ­
tion of THE RAINBOW- more than 
200 pages loaded with as many 
as 24 programs, 15 regular col­
umns and lots of helpful hints 
and tips. 

Generosity benefits the giver, 
too. There'll be no more tracking 
down borrowed copies of THE 
RAINBOW. Your collection will be 
safe at home. 

Give a RAINBOW gift certificate 
and let your friends in on the fun. 
THE RAINBOW is the perfect com­
panion for the Color Computer! 

Get your order to us by De­
cember 24 and we'll begin your 
friends' subscriptions with the 
February issue of RAINBOW. 

Please begin a one-year (12 issues) gift subscription to 
THE RAINBOW for: 

Name 

Address 
City _ _ _ ____ .State _ _ __ ZIP _ ___ _ 

From: 

Name 

Address 
City _ _ ___ __ State _ ___ ZIP ____ _ 

0 My payment is enclosed. 
Bill to : 0 VISA 0 MasterCard 0 American Express 
Acct.# ____________ Exp. date ___ _ 

Signature ___ _______ ________ _ 

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

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

Subscripti ons to THE RA INBOW are $31 in the United Sta tes; U.S. $38 in Ca nada. The surface rate 
to other countries is U.S. $68; the air rate, U.S. $103. Kentucky res idents add 5% sa les tax. U.S. 
currency only, please. All subscri pt ions begin with the current issue. Please allow 6 to 8 weeks for 
delivery . In order to hold down non-edito ri al costs, we do not bill. 
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