






































































































































Software - CoCo 1. 2 & 3 

Div and ConDiv­
Divide and Conquer! 

A\ a volunteer man elementary school. 
I help srudentc; all da}. Pan of my job i '> 
helping them with divbion problem!>. a 
tough job. but sornebody's got to do 11. 
Fonunmely I like math - panicularly 
divi ion. However. !>ometimes I could u\e 
a liule extra help doing 11. Di1· and ConDi1·. 
by YOR..,, arc two educational tutorial'> 
that addre thi need. You begin by typmg 
in RUN DIV. A the program run . 11 auto· 
mutically loads ConDil'. Oil' creates white· 
on-black on my CM-8 monitor. 
which i imilar to a It u..el> 
PHOD£. 4 DRAW tringc; to place leuer!'l and 

on the !lcreen. with provl)ion for 
up to 36 column'>. 

The first menu allows you to create a 
computer-generated example, on your 
own problem or work u computer problem. 
For example. -.ay you have 1735/12 
The computer performc; each divi!>ion o;tep 
by tep. in tructing you as to which keyo; to 
press to find the quotient. 

The program wall'> for you to pre'>\ the 
correct key before continuing. lt o;how!-. you 
exactly where each digit '>hould be plnced. 
Remainder!>. if any. are dealt with in one of 
two way!>: They can be left at the end of the 
problem or taken out to everal decimal 
places. Remnandero. arc not placed aftcrthe 
quouent. as m tradllional divi ion. 

When you fini..,h,the program return to 
the main menu. Next, try doing your own 
problem. but remember that upper limits 
for the numerutor and denominator arc 
buiiHn so won't become too 
long on the -.crcen. Again. find the answer 
on paper. then wutch a\ the CoCo preo;ent<, 
ho" to find the an wer. 

Working out your own problem and 
leuing the computer choose the problem 
basically involves the same procedure . 
When it fini he finding the whole number 
part of the answer. the program a k if you 
either want to find the decimal pan or do 
another problem. 

The program includes an on creen tuto· 
rial. but it' '> only available as instructions: 
You can' t work your own probleml> on the 
<,creen or place digit into the quotient -
the computer doe'> thnt. You must work out 
your own problem manually (on paper) 
and compare your answer "ith the pro­
gram's. But why go to all that trouble when 
the computer will do it for you? 

I was unable to back up the disk. yet I 
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could copy both filec; to another di No 
manual i upplted (or needed) to run the 
progrtllTis, but there are full onscreen in­
\lrucrions. 

I found a few flaws with Dtv and Con­
Oil'. For ino;tance. they both have trouble 
taking a larger denominator into a !>maHer 
numerator, as 9/48. 

Since the program are in BASIC. I lasted 
ConDi1· and discovered an error in Line 
592. Tr tatcs: 'I F C<lOO THE.N 5770 ELSE. 
Why is that line there? l f the apo!>trophe 
were removed. the line would the 
program! Another problem i!> you can' t 
exit without pre ing BREAK. When I tried 
to divide by 0. the program ended with an 
error. This hould be modified to tell the 
u..cr an error ha'> occurred - not produce 
an error and end the program. Al<,o. one 
'\creen mc<,o;agc contains a misl.pelling. 

I think Dil· und ConDiv arc useful for 
third-graders or older. The built-in am pies 
mainl> u..,e four-digit numerators divided 
b} two-digit denominators. I lowever. the 
tudent can enter numbers of vanou ... M7e .... 

(XYORN, II. Fairchi ld. 43611 er enity 
Court, Lancaster , CA 93535; $19.95) 

-Lee Deuell 

Software, _ _ _ coco 3 l 

Omni Utility 2.0-
The Taming of the 
Floppy Disk 

In the July ' 89 issue ofTHERAI BOW I 
did a rev1ew of Omm Utility / .0. I wa'> 
really quite imprc sed with Omm. It was 
well-wriuen. d1d what it promised and wa'> 
a good value. In fact the only improvement 
I could think of was the U!>C of more than 
one drive when making Well. 
now we have Omni 2.0. which not only 
allows the u e of multiple drive., but ha'> 
other improvement that make 11 an even 
better value. 

Omm 2.0 is a dil>k utility for the CoCo 3 
wrinen by Greg Wiumeyer. offered for 
by GSW oft ware. Omni comes on an unpro­
tected 51A-inch floppy disk with a I 0-page 
booklet that explains what each function 
does. When you boot Omni you' ll see a 
good-looking IItle screen. At this point you 
in sen the to be worked on mto Drive 0 
and press any key. Then the main menu b 
di played. On the right of the -.creen io, 
a box that hw.. the lilc<, on the disk. A lso in 

the bo>. arc two aMerisks: 1l1e fill! between 
the a teri ks is the file to be worked on ThP 
arrow key!> are u<,ed to change the file 
bel ween the dMeJ 

The left side of the creen is a list ing of 
16 commands. To u e a command. '>imply 
press the first letter of the command (I love 
a progran1thi easy to u e). Any lime you 
\\ant to work on a different disk. <,Imply 
insen the di k and press BREAK. then the 
new directory will be in the box. Here is a 
li st of the commands available: 

Alphabetize: arranges the directory in 
alphabetical order 

Backup: backs up disks Cmoreabout this 
later) 

Copy file 
Execute tile: run a file 
Fom1at di\k (no more DSK 1 N 1 !) 
Information on dio;k: l i 1 name. exten-

sion. type of file. format, length and which 
on the di k the file occupie 

Kill tile 
Ll'>t tile: li t file to screen or printer 
Move fi le: moves file to another disk or 

djrectory 
OK disk: checks any or all track and 

sectors for errors 
Print directory 
Quit 
Rename file 
Sector editor (more on this later) 
Update directory (use after you rename/ 

kill/move u tile) 
Venfy two checks two (up to 

64K each) to ..ce if they are the . ame 

When Backup is selected. another menu 
appears with -.ix options (now for ome 
new stuff}. The user can choose from 0 to 3 
for target and source drives (if he has a 
multiple-drive .. ystem), or May with Drive 
0 on '>ingle-drive systems. A lso you can 
chooo;e whethcrto back up an entire di<;k or 
ju tthe used. which '>ave<; a lot of 
11me. And if that i-. not enough you canal o 
back up any part of a di k by giving Omni 
the beginning and cndjng track and sectors. 

Another command that needs more 
explanation i-. the sector editor. which al· 
low., the u-.er to scan an entire di k and 
make change\ When this command i 
cho'iCn you arc given five operations: toggle 

jump to a different tmck and sector. 
modify sector, print sector to printer. and 
quit to return to main menu. 

Also.thcurrow keys can be used to jump 
to different sectors or granules. With the 
Sector Eduor command the u er can actu­
ally go into a file on di k and make change 
in it (providing he has knowledge of the 
language in which i t is written). To um up. 
I l iked Omni / .0, and I love Omni 1.0. Omni 
makes it o easy to keep my working di ks 

I 



J;i~ ~Window Writer 1.2 
What we believe to be the best word processor available for OS/9 just got better! You asked and we listened. We 

have added new features which the public has requested! 

DYNASPELL 102K WORD SPELLING CHECKER NOW AVAILABLE! 

More Versatile and Powerful. OS/9 Allows you Freedom and Power. The mouse 
and pull-down menus give you speed and ease of use. 

Multi-Tasks 
Window Writer i~ 

the first Color Com­
puter word processor 
which takes full ad­
vantage of 0 19. The 
result is a word 
processor which is 
fully as modern and 
profcssjonal in action 
as those previously 
available only for the 
IBM and Mac. The 

l!)YL's Window Writer, a new OS/9 word processor. 

Text Cursor 

/ . 
Mouse Cursor 

Pg 1 Line t Col1 Insert On WWrap On File: name 

Pull Down 
Menus and 

Help Screens 
A full selection of puU 

down menus and detailed 
help screen'\ make learn­
ing easy and arc only a key 
stroke (or mouse click) 
away. A ll menus and help 
screens can be user con· 
figured for everything in­
cluding menu colors and 
contents. You don't like 
the color of a menu? You 
think one help it em 
should be listed different· 
ly? Change them! 

operating system al­
lows true multi-task· 
ing with othe r 
programs or itself. 
Not limited to just 
printing one file and 
editing another. You 

Text ursor 
Position 

Insert Toggle Word Wrap Current The menus and help 
screens can be reached by 
cursor keys or the mouse 

can print one file in one window while you edit fi les in other 
windows. At the same time you can be running a small program 
in another window. You can cut and paste between sections of 
files in different windows. 

Hi-Res Display 
Window Writer uses an 80-column monitor dis play ~creen for 

clarity. As shown in the above screen drawing, you can quickly 
see how to access the menus and help screens. You can deLCr· 
mine the current position by page, line number, and column. The 
mouse can use this section to quickly change to a specific page 
or line in the file. The tex1 insert and word \\Tap toggles al<,o arc 
indicated and changeable with the mouse button. 

Ram Disk 
A RAM disk is set up in Window Writer to make full u e or 

all or a user specified portion of the memory on the 512K CoCo 
3. On the 128K CoCo a smaller RAM disk is set up to still allow 
use of all available memory for file editing. For use of all features, 
a 512K machine is required. 

The RAM disk is u. ed for storage of the file(s) being edited, 
for the clipboard for cut and paste, and as a print spooler for the 
file being printed. Window Writer's clipboard can be saved to 
disk or pasted into any file being edited because files u e the same 
clipboard memory. The RAM disk also can be used with other 
OS/9 programs. 

Mail-Merge 
With Window Writer you can create form letters and send 

them out to a list of addresses in an address file. First names or 
other information can be added to "personalite" these letters. 

Toggle File Name 

(or juystick) or can be accessed by~:.!!!.:~=~~----..... 
French Version: 
An abridged Fre nch 

translation of the Window 
Writer manual is now avail­
able. Tbis manual is wriucn 
by a Canadian CoCo u cr 
and will aid French speak­
ing users. Only $7.50 add I· 

I. 

Editing 
Like mol.! modern word processors, with Windo" Writer 

there is alwa) more than one way to access any editing feature. 
Ytlu can accesc, editing by menus using 
mou!.c, "keyboard mou.-;c", or through 
control keys. Full help screens arc 
quickly available for all editing fea­
ture.-.. A help screen can be left visible 
wh il e needed and th e n quickly 
~cmovcd to get back to full screen edit· 
mg. 

One nice feature is the price: 

only $59. 
For the DynaSpell Spelling 
Checker by Dale Puckett includ­
ing the 102K Word Dictionary: 

only $20. additional! 

OWL-WARE 
P.O. Box 116-A 

Mertiltown, PA 19539 
-ORDER LII\ES (oelt) ­

(800) 245-8228 
(215) 682-6855 (PAl 



Proven 
On the Razor's Edge of 

The Hard Drive's New Frontier: 
The Most Advanced Color Computer 

Hard Drive System Ever Offered! 
Fast No-Halt SCSI Floppies Using Optional SCSI Controller 

Proven Performance for Demanding Home or Business Users 
OWL-WARE has now been supplying •Full SASI/SCSI com patible (Ibis at-
Color Compute r ha rd drive systems for lows many add-on to the ver:,atile 
over 4 years. We bave reached our posi- SCSI bu~~) 
t io n in t he h a rd drive marke t by 
providing our customers with a high 
quality product that they can be proud 
to own and usc. Our fi rst concern has 
always been quality and sound design. 

We arc now announcing our most ad­
vanced hard drive system ever. Using 
tbe optional OMTI 5200 SCSI control­
ler with our Hard Drive Interface, our 
new system will support no-hall floppy 
drives. You need not waiL while typing 
o r worry about clock time losses. Why 
be limited to 3 floppy drives? A com­
plete syste m could now consist o f 1-3 
standard CoCo floppy drives, 1-2 (or 
more) bard drives, a nd 1-2 no-halt flop­
pies using standard ( not just CoCo) 
OS/9 forma t. You can usc sing le or 
double-sided 40 or 80 track drives with 
the SCSI no-halt contro lle r. 

The re arc several new features wit h tl1 is 
improved inte rface. These include: 

• o-Halt Floppie~ with optional SCSI 
controller a llows full type-ahead 
dur·ing access 

•Low factory-dire('( prices 

• Fast Deli\'ery from factory l'> tock 

• Optional Real Time Clock with built 
in battery (3-10 year lifetime) 

•With the Clock you ha,'e 240 8)1es of 
battery backed up ~\I for pas~ word 
protection or data storage! 

• Same s uper sta ble LRTech quality 

Our quality is obvious whe n compared 
to any other Ha rd Drive system or inter­
face . Even the box is s pecia l. Our 
syste ms have always had a fan. Has our 
competition just beard about the m? 

Interface Price only: $85. 
Real Time Clock-RAM: $25. 

20 Meg. 40 M~g. 80Meg. · 
(2X40Meg.) 

System Prices: (Includes Hatd Drive, case, & ·fan, SASI Controller*, 

LR/OWL lmerface, Software, Fully assembled and tested.) 

$519. $629. $929. 
Super System Prices: (LR/OW~ $y$tem as above but OMTI 5200 

SCSI Controller AND 3.S" so Trac~ ·t:=toppy Drive In same ~ase) 

$649. $759 . . . $1099.(2 cases) 

*SASI controller is unused surplus. Add $75 for OMTJ SCSI 

Now Available with High 
Density 5.25" drives as 

well as 720K! 

Disk Capacity of more 
than 1 Meg l''ormaUed! 

Same low price a:, our 
720K s uper systems 

listed below. 

OWL Hard Drive BASIC 3 
There have been severa l ads in this 
maga7ine abo ut BASIC fo r Colo r 
Compute r hard drive systems. These 
ads some times only tell a pa rt of the 
sto ry. O ur BASIC syste m price in­
cludes assembly, testing, and 3-day 
burn-in period. We do not require a 
Multi-pa k to operate. 

Our hard drive syste ms arc fast, re li­
able, and reasonable in price. This has 
been proven by hundreds of users over 
the past 4 years. We do not have to turn 
o ff e rro r c hecking fo r s peed. We 
achieve high speed BASIC from a uni­
que indexing me thod . 

OWL HD BA IC 3 is very fast due to 
our index method. Almost all BASIC 
commands work norma lly including 
DSKI NI, DSKI$, a nd DSKO$. 

BASIC for Hard Drives 
Prices: With/Without Hard 

Drive 

$35./$79. 



DtHIU\! 

St>t'<"lol 
Bundle-d 
Sot'h•a .-. 
"llh an• 
Ub~ u~ .. e 
Pun:ho~! 

Floppy Drive Systems 
The Highest Quality for Years of Service 

Drive 0 Systems (Half Height, Double Sided, 

Direct Drives) $199. 
Drive o systems complete with drive, controller, legal DOS, cable, case, 

power supply, and manual 

Drive 1 Systems (Half Height, Double Sided, 

Direct Drives) $129. 
New 3.5", 720K Drives for OS-9 with case 

& Power Supply $169. 
Drive 1 Systems have drive, case, power supply. (You may require op­

tional cable and/or DOS chip to use) 

Special for 0/1 Combos (Drives 
0,1 ,2,3) $295. 

.HALF- HEIGHT DRIVE . 
UPGRADES FOA R$·HORIZON-

.... . ·· ,, TALCASES . . ... 

All drives arc new and fully a~cmblcc.l . 
We ship only F LLY TE..<:;TED and 
CERTlFIED at these low prices. We 
use Fuji, YE Data, ami mher fi ne 

[:· 

OWL Phones 
Order Numbers (only) 

1-800-245-6228 
·1-215"982-6855 

Fax~ 1·215-837-1942 
Technical Help 

. . '1.-:o.215..S37 ·'1917 

OWL WARE Software Bundle 

Disk Tutorial/Utilities/Games 
DISK TUTOR Ver 1.1 

Learn how to use yottr c.l isk drive from 
this mult i-lesson, machine la nguage 
program. This tutor Lake!> you through 
your lessons and corrects your mistakes 
for a quick, painless disk drive introduc­
tion. (This professionally written tutor 
is easily worth Lhe bundle's total price.) 

3 UTILITIES 
A copy verify, copy, and DOS utility. 

2GAMES 
We will select 2 games from our stock. 
These arc sold for more than $20 each. 

Do not mistake this soft ware with cheap 
''Public Domain"softwarc which others 
offer. All of this software is copyrighted 
and professional in quali ty. The tutor is 
uni q ue with us and has hel ped 
thousands of new users Jearn thl.:i r disk 
drive. 

only $27.95 
(or even better) 
only $6.95 with 

any Disk Drive Purchase!! 

512K Upgrade 
Again at a popular price. Fully as­
sembled and tested before shipping. 
Easy to install. Us-es fasl 120 os. chips. 

Only $99. 
Now includes memocy test, Ram Disk 
Ligbting. Pcillter Ught.ing, and Back­
up Ligb~g. AJI With an upgraded 
manual exclusive with OWL! \Yhy o~y 49Uble :the capacily of your 

system when you ean ttiplc in the same 
case? Kil irictude5: doul11e:!Sided·to fit 
Yout~setc;hip to run oolh sides of new 
drj~e. hat'd\Va:re, and dclailed i~Lruc­
tiQn.~: ~syl, '41ccs .only .5 ruio:utesl 

brands. No drives arc used or surplus L\;;;io;;;;;;;;;;;;;;;;;;;:;~:;;;:;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;.J 

Mod~l $.~ ~ ~· MOdel $129. 
·· :soo ' 501 or 502 

unless otherwise stated lo you when 
you order. We appear to be the one of 
Lhe few advertisers in Rainbow who 
can truly make this claim. We have 5 
years experience in the CoCo disk 
drive market! We arc able to provide 
support when you han· a problem. 

I Drives 1 Year Warranty 

Our prices include a di!.counl for cash but 
do nol include shipping. 
OWL· WARE has a l>botal warranly pol~<;y Ou"ng lhe werranly 
periOd, all defec:ltl:e Items will be repe•red 0< re~ ar our 
optiOfl 81 no C:OSI IO the buyel eKC<>pl lo< shipping COSIS C.J 
our tech numl><tl fflf retum ~um of non·defec!Ne or un· 
alJ!hottted relums 11re svbteclto 11 seMee C:M"'e 

OWL·WARE 
P.O. BOX 116 

Mertztown, PA 19539 



and hJd.up., up-lo-tlat~:. Abo. '>incc Omni 
2.0" ...o ea\}· 10 U!>e I found I ~ou ld pu1 
more program-. on a di\k tn'>lead of buying 
mort: dl\k\. whtch save~ money 

Regardmg 1he <;eClorediiOr: To be hon­
e-.t. tf I found an error I rca II} wouldn ·, 

know what 10 do. Bu1 I would like 10 add 
1hat even after reading numerow, nn icles 
on dio;k., and lhe \'OriOu\ language\. 1 have 
learned more about both afler u;ing Otmu 
onl} for a shon time. In conclu.,ion I feel 
Omm2 .0 I a very good buy: it \ ease of u\e 
\\ ilh 1he number of option il offe~ make co, 

Omni 2.0 a good value for the pnce. Any­
one \\ ilh a di'>k drive could pul Omm to 
good U\e. 

(G W oflware. 8345 Glenwood, 0\'er­
land Park, KS 66212; $20) 

-Steve G riffith 

Lsoftwar-e-- os g Level II 

S- Screen Control 
Utility­
Commanding 
the Screen 

Anyone who has tned to mampulate I he 
I ext screen under OS-9 v. hile writing .,hell 
script'> has run into the infamow. display 
command. This command use-. a serie-. of 
hexadecimal code~ 10 do thing'> ... uch a-. 
clear I he \creen. make I he cur-.or blink . U'-te 
reverse 'ideo. etc. For the nonnal com­
puter u<,er the.,e code'> are impo'>'>ible to II'} 
10 remember. Enler S - Scrrrn Cnmrol 
Uttlity. 

S i a small. 509-byle module that al­
lows you 10 enter 1wo-charac1er mnemonic 
code'> 10 accomplish 37 o;crecn func1ion . 
At the command prompt. or in a '>hell 
~crip1. simply types followed by u cries of 
code'>: 
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s br bb 'Enter Selection · eb er rb 

This command begin reverse video. 
begins blinking and prim 1he me age 
"Enter Selec1ion." The remainmg codes 
end blinking. end re\erse and ring I he bell. 
The ne1 cffcc1 of I his command i that lhe 
me~ age i in reverse video. blinking with 
the bell ounding to ge11hc u er's anenlion. 
To do 1he same 1hing with 1he display 
command you 1ype 1he following: 

display If 20 lf 24 
echo Enter SelecL on 
disp ay lf 25 If 21 07 

Now. you tell me whtch Ill easier! As I 
noted above. S ' uppon.., 37 mnemonics and 
1he ability to pnn11ex1. Space doe:.n' t per­
mil me to list alllhe opt ion~ . but lhey are 
lis1ed in lhe wtndows sec1ion of the OS-9 
manual. 

Although S .,uppon lhe abtli1y to end 
the current wmdo~ or an overlay windov.. 
it does not create lhe.,e window~. Thill i.., 
omerhing lhat !>hould be included in S to 

make il complete. and I hope the author-. 
will do \0. 

Perhaps some of you <tre aying 1hi) i' 
nice. but you don' t write many shell scrip1s. 
If you have in ... wlled Shell+ (a rcplacemem 
!.hell avai lable from Delphi and Compu­
Serve). you can do a 101 of neal thing~ wi1h 
Sand Shell+. You cun do even more with 
BASIC09 and S09. S09 ,., I he second pan of 
1he S package that pro' ide-. I he BASIC09 
progranm1er wtth th\! ...aJllC mnemonic code~ 
thai S doe' but \\ llh even more capability. 
For the above e><ampk one could define a 
BASIC09 \ Iring il'> follow~: 

01m op:str1ng[80] 
op:-"br bb ' fnler Selection · eb er rb" 

Then every time you wam to place the 
me!.~ge"EnterSelcctton" in reverse video 
{\\. ith blinking and the bell ounding). you 
type run S09Cop) m lhe BASIC09code. S09 
allows you to define a number of srrings at 
the begmnmg of a program and calli hemal 
appropriale time-.. 

The S09 program al o provide input 
capability. If we dctine the variable ; pas 
1p :- str1ng[l0], then run S09(op . 1p> 
will prim the mc~sagca!> above and wait for 
the uo;er to 1ypc in a response up to 10 
chamctcr long. The input srring can be 
defined for an} length of characters ai­
IO\\ed b} BASIC09. For the example ~e 
have been discuo;sing, 1 p would be defmed 
a one character for a menu re pon e. 

The S/S09 software package is very 
simple 10 u~e. ye1 provide a lo1 of capabi l­
ily. Either module i!> easy to install by 
simply merging the program to a module. 

such a<, she II . that is usually lmtded imo 
memory dunng system bootmg. Ftn:llly. 
1he modules' ... mall size allow-. them to be 
permanenll; mcluded in the boot I '-tlmngly 
recommend the S!S09 package 10 anyone 
who regu larly u!.es OS-9. 

(r3 . ystems, 4072 E. 22nd ' t. , Suite 178, 
Tucson, AZ 85711, 602-745-2327; 19.95 
plus .IH) 

-Donald Dollberg 

Lsottwar'P---

UpDOS-
DOS Is Looking Up 

Hey. Vern. I see you have a CoCo 3! 
Neat machine. isn'l it? Yeah. I think ..,0 100. 
Hey. wail. I ce you're still u ing plain old 
vanilla Di k tlASIC! Haven't there been 
lime when you wished there were a few 
more commands and functions? You know. 
your CoCo can do a lol more. Like what? 
Well , take your disk drive over 1here. Did 
you know 1ha1 thing is actually double­
\idcd? 40 1racks? Can step at 6 m ? And did 
you know that your CoCo 3 ha true lower­
case? Thm you can boor up with any '>Crcen 
width and paleue selec1ion? That you can 
actually ave all lhose nifty graphics you 
create? How do you gel aJJ lhis stuff? 
Funny you hould ask - I jus1 happen to 
have my Upoos program with me. Check 
lhis OUI .... 

UpDOS i a program that make · numer­
ous patches ro Disk Extended Color BASIC 
10 give your CoCo 3 more command and 
funclions- and thu power. II is an addi­
lion 10 the line of alternate CoCo DOS that 
~rve your con ideration. The fi rs1 thing 
about Upoos lhat caught my auenrion wa 
1hc clear. complete and informative docu­
mentation 1hat came with it. The 27-page 
manual i well-written and organized. and 
il complelely explained all the feaiUres the 
program makes available. In addition. there 
is a speciallechnical ection in the back for 
lhO'>e wan1ing more detailed explanation~ 
of omc of its functions. The Upoos pack­
age work withoul any errors or problem' 
and is very user-friendly. 

UpDOS add several new commanili to 
Disk BASIC. First and foremost are 1he 
HSAVE and HLOAOcommands. Usmg these i1 
is possible to save. and later retrieve. high­
resolution screen . 11le screens can be saved 
in one of two formats, selected when UpDOS 
is configured to your panicular ... ystcm: 



"Poker Showdown, 
a video game of 

high tension and realism" 
- The Wall Street Journal, March 15. 1990, page 1 

• Play against people worldwide 

• Chat while you play 

• Amass a fortune in "Computer Chips" 

• Straight poker, 5-card-stud, 5-card-draw, -,_ 
card-stud, and Texas hold'em 

• Robot players ensure that all tables had an 
ideal number of participants 

Poker not your game? DELPl II has -----­
many other games, thousands of 
CoCo programs to download, and all of the other 
serv ices you would expect from the world's 
premier online information serv ice. 

As a RAINBOW subscriber, you get a FREE lifetime DELPHI membershjp ($29.95 value) 
wh ich includes a credi t worth one even ing hour of usage ($7 .20). If you don't already 
subscribe to RAINBOW, just request a subscription when you sign-up to DELPI II, and, for 
the $31 subscription fee, you' 11 get the same great deal! 

With your CoCo and modem: 
• Dia l 1-800-365-4636 
• At Username: type JOINDELPHI 
• At Password: type RA INBOW 

(Or, if you do not yet subscribe to RAINBOW, type EN D RAINBOW) 

DELPHI ~ 
The World's Premier Online Infonnation Service 

800-544-4005 . 617-491-3393 



.MGE fonnat is that ~d by Color Mu'( 3 
and the .CH3 fonnat is used by CoCo Ma.\ 
Ill. You don't need either of these pro­
gram to use UpDOS. but aves )OU make 
wtll be compatible "~Nith them. Upoos al­
lows both types of fonna~ to ~ com­
pressed to save di k !.pace. Another new 
command is the HV 1 EW command, which is 
the same as an HSCREEN command but doe:.n 't 
erase the graphics page. 

Some additional command~ are AUTO, 
which allow!. automatic line numbering 
when entering BASIC program.,; RUNH. 
equivalent to a LOADM and EXEC for 
machine language progmm\; BORDER. for 
changing the border color 10 the Ht-Res 
gmphic and text creens: and UNDO. whtch 
removes many of the changes that UpDOS 
makes to Disk BASIC. allowing the running 
of orne program!> that would otherwise not 
be compatible with Upoos. 

A few commands have been enhanced 
by UpDOS 10 provide more capabilities. 
You can emer DIR.W to '>CC a di rectory 
h.,ung 10 multiple column'>. allowing more 
fi les to be vtewed at once. There i'> a ··copy 
filename to dnve'' command. a' in COPY 
" HYPROG.BAS" TO 1. allowing ..ave., from 
one dbk drive to another without your 
having to retype the entire lilename. EDIT 
x.u,yyy copies BASIC line nx to line yyy, 
u-.eful when the same line i u ed else­
where with only a few or even no change\. 
PC LEAR can now be entered with a vnluc up 
to 16 tn orderto reserve more ~pace for tow­
reo,olutton gmphics. 

UpDOS add'> some \Cry u\cful functions 
that are enacted with but a few keystrokes. 
ALT F and ALT-S change the CPL <;peed tO 
fast or '>10"" while maintaming the correct 
primer baud mte. ALT-O toggle., true 32-
column lowercase. ALT-P toggles the dual 
output Lo M:reen and primer. ~II II T -AL T· 
BREAK doe a cold stan. (It is nice to be able 
to do a cold stan without having to reach 
behind the computer to probe for the reset 
switch.) Upoos also allow you to recall 
and edit the last command line entered. All 
BASIC' functions can be entered in lower­
ca!>C, and the program can be configured to 
boot up using lowercase. The only problem 
I found with this is that while editing it isn' t 
po!.sible to u!.e lowerca~e to issue com­
mando; (such as insen or delete) so it i 
necessary to hift each letter or do a hift ­
lock. 

Upoos can be configured to your par­
ticular y tern u!.ing the menu-driven con­
figumtion program. Several options are 
available in this program that expand the 
power of the CoCo 3. You can choo e 
either 35-or 40-rrack drives. mgle- or 
double-sided. at any step rate between 6 
and 30 milli econds. There are several 
feature that are executed on power-up 
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with UpDOS. The \creen can be set to come 
up in either 32. 40 or 80 column , with any 
foreground/background color combination. 
For those using monochrome monitors, the 
color burst can automatically be di abled. 
Finally, upon power-up Upoo~ can auto­
matically issue a DOS command or run a 
!.pecified BASIC progmm. 

Upoos can be used us n program that is 
loaded in from the di k. or it can be burned 
into an EPROM. which replaces the standard 
Disk BASIC RO\i. When u ing UpDOS from 
disk. all of the conliguntble power-up op­
tion'> arc executed when you ftr~t load the 
Upoos program from d1 k, but not upon 
<., ubsequent cold \ tan' (Upoos mu t be 
reloaded from disk). 

I think you wi ll lind UpVOS a useful 
addition to your CoCo library, and that 
using rhis well-de igned and user-friendly 
product will be a joy. 

(ESP, P.O. Box 63065, Wichita, KS 67203. 
316-722-7-l41; 24.95) 

-~1 ichael G. Toepke 

I Softwa~~--_coco 1. 2 & 3 

Paladin's Legacy­
Have Sword, 
Will Travel 

Paladin' r u.'t:an· tl> a fantasy role play­
ing Adventure designed to work on any 
CoCo with a minimum of 64K and a disk 
drive. In trying to be compatible with every 
CoCo modcl, thc program relies heavily on 
color anifacting and therefore loses crisp­
ne if viewed on an RGB monitor. So 
graprucs are actually clearer with either a 
compo ite mon1tor or a TV set. 

Paladin" as a ll1)thl aJ figure'' ho 'ingle­
handedly brought peace and order to cha­
otic Tarinth. a land inhabued by elves. 
dwarves and humam. After 200 years of 
tranquillity. horrible. uneanhly creatures 
are once again prowling the land, attacking 
at will and have gone so far as to kidnap the 
king. Moreover. the l...ing i'> the protector of 
Tarinth and it fi ve cille.,. The Citizens of 
Tarinth now seck a champ1on to locate and 
rescue their king and hopefully restore peace 
in their land. The ta <,l.. I'> not an easy one. 

The game aJ lows you to create your own 
champion. give htm a name and choose hi-. 
attributes (strength. dexterit), wisdom and 
intelligence). Once you've done this. your 
champion is placed onto the termin to fend 
for himself. You move around by pres')ing 

I the arrow keys. but be careful as unpro­
voked attacks by a variety of beasts are 
constnnt. Once your hero has fought off 
attackers - accomplished by pres ing the 
pace bar - he earns gold and experience 

points. Gold can at o be obtained by fi nd­
ing treasure che ts. 

In order to survive. you need to lind 
some son of weapon and am10r as ~oon as 
possible. It may also be prudent to picl.. up 
a nack. le:.t you die of Marvmion. Food, 
weapon . annor and infonnation can be 
obtained in live citie . . Once a ctt) tower or 
door is found. place your char-Jcter on top 
of it and press E to enter the ctty. At thts 
point the program prompts )OU to fl tp the 
disl over so that the required data can be 
loaded for your activity in the c1ty. 

When the character leave~ the cuy. the 
disk is again flipped to get bacl.. to the 
playing field. One unique fea ture of the 
game i\ that II allows you to "talk " to any of 
its Cttizens. By moving your player tn front 
of the per!>on > ou want to addre'' and 

prc~stng T (for talk). you can gam .,orne 
hinh. clue~ or infonnalJon.lt i' not enough 
to be an able-bod1ed sword\man or a great 
combatant . a1. you mu<;t also be able to 
manage your gold properly. It costs 1000 
gold pieces. for tn ·tance. to buy a boat 
needed to '>ail aero.,., the waters. Special 
equipment. ' uch as booh to scale the 
mountain'> or heavier and better am1or. can 
all be bought at store tn the citic\. l\lugic 

wh1ch enable., \omeone to walk through 
wall<. can also be obtained b) a clever 
adventurer. You can even have an audtcncc 
wtth the queen. who may or may not give 
you a promotton to the next level. 

To help the weary adventurer. a continu­
ow .. run-down of the character\ current 
\talu\ i' dhplayed on the .. crcen Thio; li<;t<, 
the amount of food and gold and hO\\ many 
htt potnls you have. Funhcr infonnation. 
<,uch a' what annor you arc wearing and 
what \\Capon you arc wielding. i found by 
pre o,ing S (for '>Latus). In fac t. all com­
mand., arc '>imple one-letter commands: A 
for Attac l.. , B for Board boat. D for Drop. E 
for Enter, L for Leave boat, etc. 

Six page., of i n ~ truc rion . including a 
background story. accompany the nippy (a 



floppy di k that you flip over). These in­
structions adequately cover everything the 
advenrurer needs to know. Games can be 
saved and recalled. and when death comes 
-as it surely does - the game allows you 
to go to an area and be resurrected instead 
of rebooting and starting all over. 

One side of the fl ippy is copy-protected 
so that the user can only back up one side 
(wltich is like gelling one side of your car 
insured). Funhermore, the instructions tan 
by tating: " .. . thank you for purchasing this 
software in tead of pirating it." True. pi­
rate exist. but why insult your customer's 
integrity? If he is reading the instructions. 
chances are he bought the item and should 
not be ~ubjccted to such comment!>! 

While the con!>tant flipping get:. to be 
annoying and the graphics resolution are 
minimal. operation and movement are 
smooth. 1l1e role- playing connoisseur will 
probably not mind parting with the money 
to play Paladin. The novice. on the other 
hand. may oon tire of pre · ing the space 
bar or may die of !.tarvation before ever 
really gelling involved. 

( undog ystems, 21 Edinburg Drive, 
Pillsburgh, PA 15235, 41 2- 372-5674; 
$24.95) 

-George Aflamonow 

Lsottware cocOIJ 

A World at War­
Revised and Improved 

In the November 1989 RAINBOW (Page 
110) is a review of A World ar War. ln early 
December 1989, 1 was as igned to review 
this game for a second time. RAI'\BOW 

seldom reviewl! the ~ame product twice 
unless rcvi'>ions are so extensive that it is 
vinuaJiy a new product. So. what give<;'? 

As l began examining Greg Wittmeyer's 
new offering, f kept the November review 
by Greg Snow be ide me. II i a favorable 
review. but it does contain orne minor 
criticisms. I am pleased to ee that the new 
version appears to have been coded with 
the review right beside the computer. All 
the original positive features arc still there, 
but each of the previous area of criticism 
is now improved. l believe any program­
mer who respond~ that rapidly and po:.i­
tively to a review will probably provide 
excellent customer ~ervice and product 
<>uppon. 

The original version is written for the 
CMP palette and doe'> not contain any con-

venient way to modify the version for an 
ROB Monitor. I've displayed this game 
using default CMP colors on an RGB Moni­
tor and it's not bad. but compared to what 
it should be. the loss in artistic merir is 
wonh mentioning. The new version pro­
vides a well-implemented Color Slot Code 
Editing option along with parrial documen­
tation. Fortunately thiseditordisplayseach 
color chip along with the color code and 
slot it is placed in. Unfonunately. Mr. 
Will meyer doe not have an ROB monitorto 
play around on. o he avoids providing a 
list of the prcfen'Cd RGB color codes for 
each slot. Wittmeyer is correct in his obser­
vation that people set their color and hue 
controls so differently that whatl like and 
con~>itler ·•peach" may or may not be what 

you consider peach. I wilJ list the color 
code you might use to start with in setting 
up lhe RGB palette (see Table I). 

[ played two or three games using the 
default CMP palette on my RGB monitor. 
The visuals are impressive and the games 
fun. Then I convened all the files on the two 
disks to the equivalent RGB codes and tried 
running them again. I found amazingly 
beautiful improvements to what was al­
ready a good product. If you own an ROB 
monitor. take the time to modify the color 
codes in each slot of each file; the results 
are worth the effon. 

When Greg Snow reviewed this pack­
age. he found five ready-to-run War fi les 
plus a blank default file on which to prac­
tice editing. I found six plus a blank. My 
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election d1ffer.> from hi!>. and I would lil.e 
to get copies of both sets for variety. My 
cho1ce!> mclude one involvmg mag1c char­
acter.. m a dungeon: another covering the 
Pacific Theater Campaigns of 1941 to 45: 

• 0 ... 
. l . . 

.. . o . ... 
0 0 

two futuristic !>pace war~; a lund warfare 
exerci<,e; and a battle that seems like a 
college fraternity game - you capture 
nags and your weapons are actually water 
balloons! 

Butt he pacl.aged war.. are not the major 
attraction. Like Snow. ) am very impre ed 
wuh the high quality ofWittmeyer· s make­
a-"-ar-your.elf editors The icon for the 
tighung units allow multiple variations of 
\Uch staples as tanks, artillery. ship<,. c,ub­
marines and planes. The neet of space~hip<, 
'>Uppl ied would make a Star Wars graphic 
designer envious! Plus there are variou 
little men and hor>es with or without 
armor- which provide additional variety 
and can be made into aU type of magical 
figure\ (1f Dungeon-and-Drugon type!> are 
your thing). Because of the excellent Icon 
editor. this collection i only your tuning 
point! 

The ..creeno, are a lillie larger and more 

detailed than Greg Snow describes in his 
review. and the map~ now look like map . 
Speaking of mapo,. the Terrain editor is as 
well-implemented ao, the Icon editor. Be­
fore you stan u!.ing the Terrain editor. be 
sure to tour all 200 terrain features avail­
able in each of your seven fLies ( 1400 
features in all). Many features have been 
repeated . but defin itely not all of them. 
This is also rrue of the icons. And in setting 
up your map. the Fill feature that Snow 
requested has been provided. 

The manual <,upponing all this i now 
over 30 pages (a opposed 10 22 in the old 
version) and is reasonably clear and well­
written. However. it o,till must be read more 
than once becauc;c 1h1s <.,oftware ha o 
many options and i o complex. A urn­
mary sheer of the commands is provided. 
The one item (besides the RGB Table) I feel 
is missing is a figure hewing each menu 
for reference: It would peed learning. 

The Append funcuon allows you to 
combine feature from different game . At 
one point 1 tried a war that included magic 
elve . nuclear weapons. aliens with laser 
cannons and modem tank and planes. It 
got a bit messy and I do not recommend 
such extreme normally, but it can be done. 

My negative comment ? Well I have 
two, both minor. Fir t. only Drive 0 is 
upported for all read~ and writes. Because 

the tatting library contains two disks and 
each disk only holds four fil es. frequent 
di k wapping i annoying. I also have 
re ervations about whether RAM disks and 
hard di ks can be used without problem . 
My second comment t that I had to kill all 
power to exit a demonstration game I de­
vi ed of the computer playing it elf. I later 

lot # Desired Color GSWCMP Code Equivalent RGB Code 

0 Black 00 ()() 

I Red 07 36 
2 Blue 12 09 
3 Green 01 IH 
4 White 63 63 
5 Yellow 36 54 
6 Orange 22 38 
7 Purple 10 12 
8 Medium Grey 32 56 
9 Dark Grey 16 07 
10 Light Green 17 23 
II Dark Green 03 02 
12 Light Blue 28 25 
13 Pink 24 46 
14 Bro\\n 05 04 
15 Peach 54 60 

Table 1: ugg~ted Color Codes 
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found out pre sing BREAK exit a demon­
stration game. though only after a equence 
i completed. Since I had con tructed a 
large demo. turning off the CoCo pro\'ed to 
be le s time-con uming than waiting for a 
cycle to end. 

I am a re erve officer employed in the 
defense industry. Both as an operation!> 
analysi'> principal engineer and as a penta­
gon fu ll colonel. I have played seriou!> war 
game for a living. Currently. one of the 
better game contain unit and map editing 
software based on programming concept'> 
very similar to tho e used here. 

One final comment: When all the po!.­
sible units (60 per side) and all the option 
are in usc at once. this game low~ down 
quite a bit. Do not be seduced by technol­
ogy. An adequate and exciting game can be 
built with fewer players (hence. more speed). 
After all. football is considered a war game 
and uses II players rather than 60 on a ~ide. 
Hmmm- I' ll bet I could make A World at 
War play soccer (without that obnoxiou' 
ucl.et taker). Let '!.~. "' hat color '>hould I 
make . .. 

(G W oft ware, 8345 Glenwood, Over­
land Park, KS 66212,913-341-3411: 25) 

- Lar ry Elman 

Softwa".,..__ CoCo3 J 

Predator-
An Addictive Arcade/ 
Action Game 

The ma-.!1 marketing of box office hi t'l 
ha led to the sale of doll~. ~luffed animab. 
cereab. toys and. of course. computer ganle'.. 
Predawr. an action/arcade game ba!.ed on 
the movie starring Arnold Swar1ennager. 
hal> been programmed for the Color Com­
puter 3 by Greg Zumwalt. Predator io, 
published by Activision and marketed by 
Tandy. Game requirements include a 
compo ire or RGB monitor and good hand/ 
eye coordination. Optionally you can use a 
joysticl. 10 play. 

To get started. insen the ROM pack and 
a~~ume the role of Major Dutch Shaefer. a 
htghly-trained commando who~ entire 
squad ha'> been mercile!. ly wiped out b) a 
cunning creature. Your mission. if accepted. 
i<, to hunt down the Predator. 

You stan each stage with ten life point<, 
thai are reduced each time you touch or are 
shot by soldier.. and creatures. You may 



receive more life point at harder \tagc\­
a token of chanty from Predator. 

At fiN glance I was a lillie skeptical 
about the 'cenario: lots of JUmp'> over and 
onto ledge~ and avotding creature. that 
dram your li fe away. (I gue ., leaping from 
ledge to ledge is fine if you are a Rocl.y 
Moumain btghom. Though if I remember 
correctly. bighorns don't have soldiel'l>. 
corpion'> or sea urchin shooring. stinging 

and nudging them into a great abys every 
other ~tep of the way.) 

Tile fir.t tage i set in a fore 1. With a 
mmtmal amount of hazard.,, this . tage 
provtde., c:~erci~'> to acquaint me wnh m} 
new envtronment and player auributes-a 
boot camp of liOn!>. After jumping around 
and ridtng a ~corp ion or two. l found a rifle. 
which greatly increa ed my chancel. of 
completing Stage one. Each tage follows a 
pauem of teaching a new skill. Until I 
became proficient at using each skill. I 
remained at that level. 

To complete a tage it i nece ary to 
locate a cave entrance. On some tage'> two 
cave-. are vt tble. but onl) one advance 
} ou to the next level. Tile other may send 
you back to a previou tage. Soldie!'l>. 
scorptonll. boulders with eye'>. eahor'le'l. 
bat~. lhh. urchins. plants. Ia er-emiuing 
fonns and other assoned pe ky. tenacious 

creatures wi ll try to thwan your progre-.-.. 
The rages I managed to get through ­

.. cathed though alive were the fore,t. 
cave and aquatic <,CIItng You mu't ma­
neuver through 30 ..,tages 10 defeat the 
Predator. Stage:, progrec;sivdy become more 

difficult to exit and require cunning plan!> 
of execution. As available weapons vary 
(rifle . grenades and laser guns). you arc 
able to use different tactic'>. When you 
reach Stage II . you 'II find the amount of 
creatures and ob'>taclell present almost 
overwhelming. 

Each tage's difficulry tncrca..c.., beyond 
jumping ledge and demoymg small stone 
barriers. Ledge o;hrinl and barriers be­
come mas ive walls. Clearing the stones is 
no longer a mere feat of demolition - they 

mu't be cleared to avoid crearures " hile 
\II II leaving acce ~ to taus. pathway'> and 
bndge' 

Each le' el pn:...cnt-. a colorful array of 
creature'>. moving to and fro. What \lrucl 
me mo'>t wa' the amount of infonnation 
-.lOred tn thi<. ROM pacl . Wh} don't other 
game RO\i packs offer comparable pro­
gmmm ing techniquell'? 

Unfonunately there is no . ave feature in 
Prrdawr. However. lhere is a Contmue 
option that allow)) you to conunue from the 
la't '>tage '>UCCeM,full) completed. Thi' 
option ''orl., fine until the computer h 
re-.et or tumed off. 

ln conciU'>IOil. Predutor provtde plenty 
of playing time and varied !>creen scenar­
io\. The gmphic'> are good on RCiR or 
comp<l'.i te monnon.. Tite sound el feel\ add 
the excitement of la~el'li, explo ion. and 
gun lire. After reaching higher level in thl '> 
gume you won't want to tum your com­
puter orr and re'>lart from the beginning. 
Let me forewarn you. Preduwr is an ad­
dicttng acuon/arcade game! 

(Activision. dbtributed by Tandy Cor­
poration, 1700 One Tandy enter. Fort 
Worth, TX 76102; 34.95) 

-Tony Olive 

We've Just Converted Over 250 Macintosh Quality Pictures For The Color Computer. 
Each Set Includes An Excellent Graphics Editor! Pictures are CoCo-MAX II compatible. 

Set#1 
Clipart 
Space Pictures 
Animals 
More 

Set #2 
Celebrities 
Cartoon Characters 
Great Graphtcs 
More 

Set#3 
Adult Only 
A-Rated 
Beauttful Women 

Each Set Of 10 Disks 
Only $35.00 ! 

Buy 2, Get One Free! 
Coco 1,2 And 3 
32KMinlmum 

Disk 

T&D Subsaiptlon Software • 2490 ••s Stanclsh Dr., Holandr Ml49423 • 616-399-9648 
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The fo llowinR producrs have recemly been received by THE RAINBOW, examined 
b.v our maga:ine staff and i~sued rhe Rainbow Seal ofCerrification, your assurance 
rhat we ha,·e seen the product and have ascertained that it is what it purports to he. 

~Dible Scriplur" .1 program lhll pre-.ent' '(;Ojr 

lure' .and reiJUC,I\ of lhe u\er the appn•pnaac boo!.. 
chapter and ~cl"e. The program can be cu,tomlli!d by 
ch.ulJ!Ulp the tnfom1arioo 10 the DATA 'aatemcnt,. The 
pad.agc alo,o •nclude, A 811Jir Atlrrmurt (a text 
Adventure wnnen in RA.~In. A lnumrl' /111111' Prnm· 
ttrtl Uuul Ia combmat•on qu•7}1c\l Adventure ba..ed 
00 I he hrachiC\ • 40..}CM JOUrney) and IJtMt Qttt I 
lltlllf Pum I II and /II (a qu11 co,·ennji[ICnc:r<~l 61ble 
.. nol!.lrd!!e,lamou' hlbh,,JI per~onahtu!' J.nd lamou' 
Old Te,a;mu:na quote:' 1. For the CoCo 2 and 'l. rcqu1r 
101; b-11\ ~t'I><JIIIttll l.uSpcJJ<I, 531 \fum St Du11~1rl., 
\I /JIJJ~ t"lfiJJfJIJ-5261 S/0 

Clll <.I ipari. J collecuon of 6 n p1eco:' nl clip an lor 
the C /II Pa£1'1 CoCo l tlc-.ktop pubh1hmg pmgrnm 
Ciltc~onc\ mdude canoorl\. hohday,. blod lrnef\. 
educnuon. tran-pon1111011. 'PO"' und more. The graph 
1c1 were created an tiSCREEN3 U\ln!l, the \lagn1fier 
1001 from C Ill Pal(n Included 1\ .1 v1ewmg utility 
('upphcd on each d11l.. I that vu:w' 11raph1~' ouh1de the 
(.Ill Pul(rJ tOirllonmem TI1c colll"\:ttun ~omc' on 
three double "O.:d d•~li:~ and requarc~ n CoC'o ' and 
Clll Pu~:ts. CnlfH Cnmpttla Otsrf!ll 1917 ' fmltru 
St.llll.lluu~I'JIIu 11153/M.I-II-IJ~-1907~11 ~1995 

plu1 J \II 

Cl II .. ont~ a -<I of 59 dlllerentte,tlonh thJI \Upplc 
mcna the loot' found 1n Cnltlr Ucn t ( nlor ~1111 .I 
Dt>lttv ( nCn """'frt)(>m. ft.n• \f'<lf'l'r /'vr" IJklf'l'l 
PIIH. ,\r11 'I'•'Pfr Pf11.1 fuldl Lthtum .md I he• Rill. 
ReqUIIC'\ a CoCo-'· n.e 10111\ (QillC 1)11 three ~mgle· 
"dcd d11J..~ Colc•rsCo!II/Wic•t DI'IIJ/11.1917 \1wluu 
St.,#ll,ll'mcAtchu ll/53186.f-lf.I)5.JIJ 0750: 19 95 
plltl SJ ~II 

CoCo Ca etle 1192. the February IQ<Xl ~'(htmn of a 
month!) ~f111.3re 'ub-.cnpuon -.en 1~c l"ue fl)::! ' 
program' mdudc the lollo~~.ang Pl'lll•t·~l<lntt· (a \er­
'100 ol Yahtrcel. Rt>ttSJtll<' i.Nflllt (a lla..ebJIIo~~.llCr/ 
manJgerleague),,\'u ~ tQIIrrl(;m ad,cnture .1bou1 ".t 
f!U)" named 1'\•~J.. 11.ho i' hununp h1r lhe ·wm<.~ ur 
Wonder' to -..1\e h1~ l..angdom"t. 'iolitmr I<~ l!il01C). 
1-c/tii"UIIIIII .J tfuur grammar JC,'()Ill). //1'1 lH.\11 
D1/lc•rr111 c Cdt~u,,c, the d1llcrencc bct11.cen the 
Ct'!Co', .md 111\1'\ B UtL). Bult'lktll Card Orxmri:a 
(lmcJ.., bJ,cball curd collccuun' un tape or dl\k ). 
Mtlllflly 3 lum.tchine-language Par 'rfm1 l) Jll! gumc), 
Ri1rr Rmd fIn CoCo 3 game 111 "h"h the plo~:ycr 
mancuve" il - Rtudboaa" up a riven. und < uhrr 1.1 
mxhmc language Q hnt·!)pe game) f<{() !Jojt ... urt 
1J9tl \frltf ~lmulull Dmr.llollutrd Ml.JIJ.JZ.J. t()/()} 
JW.w..JJ.o ... '<. 70 Jm 11 lt'tlrf wh<t npiWII 

~Oi' i'wn. an~o.-duc.auon.ll proJ:rJmthattCJ~hc lhc 
ba'"' ol long Ul\11~1011. L \ef\ hJ\"1! lhe chuace of 
'"'"''"~a pmblem tho! computer randomly generate,, 
orentcnng J pwblcm oflhc!lfUI!. n to -.oi\C. Wnucn m 
U.\~ll lor the CoCo :! X1·nm. lm .J'f()( I Srrruil\ 
Crmrt.l.tmnmrr. C I 93'}5 1 'ln5J9-Itd f-19. ~IIi 95 
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rile\ lASTI£R 2.2.1. a cumplch! database manage 
ment sy~cm for the CoCo"\ Jnd 111.0d1~k drives. Th1s 
easy-co-uo;c progrnm mnJ..o:' lilc ~tornge cnj<lyablc. 
lmpon your 11r databa\c file,. Redefine old dacab.1o;c, 
to accept nc11. field\. change the cuNor path, arrange 
label and page output. Loaded" nh advanced feature~. 
21 stCtllflln' Sof/11 ctrt'. P 0 BcH ./30207. Kt:;~immtc. 
rL 3-17-0 f-107) .WI.Ob-PI. $69 95 

J 0,1. a o,ofti!.OI'C IUIOrial that -.hOW) U!>ers 00\\ 10 
COihtrUCI a I!.O,..ing COO\Cncr boll: tb:liiCt~ \tari·lypc 
joysucl' "o,._" 1lh CoCo program\ The procedure" 
allu~lr.lled qep b) \lep 11.11h CoCo PMOOE 4 screen\. 
·A complete h~l of pan' and 10011 n~ i\ 'upplicd 
in the program" 11h R.l<ho!>had. pJ.n number;. Some 
clcctron1c l.nn11.ledge 11.111 be helpful. but nothmg 
more than a hohbyl\1·~ ICI('I. A bas1c blowledge ol 
~ldenng i~ a mu,c!" IJ&B Sojt1•arr. 1637 Hut~dtell 
N. \1 . Grund Rapull. Ml ./950-1. (6/6) 453 lOll: 
$6.50 

~~t)sler) . n graphic' \dventurc gan1c ba.o;cd on 
I he board game Cflll',l!.nnen 10 R~~IC After a murder 
ha\ been oommmed. you mu\1 explore the hou\e to 
locate the bod). cktermmc ~~.<h1ch weapon 11.as used 
and then e\po\C the pel"iiO re\pocl\lble. The ~l1s to 
..01\ C the £.1!11C 10 I he kJ\l JlO~>Ible mO\~. ,'(wrn. 
/tu •• -IJo/1 Sno1111 Cmm. WIIC<IStcr. CA 91535. 
f'W5J 9-Jo.IJ.JQ IY 95 

o, erlord. a m1litary 'unul.naon for up to three player; 
!carbon b.a~d or 'llil.:onl. The goal i\ 10 conquer 
territory b> forctbh: means on a hostile "orld. You u~e 
the industrial capahlliuc~ nf the ci!IC\ you conquer to 
produce more combJt cqu1pmem. :urcrol) and -.hiP'· 
Slrateg) J.nd prepar.111on .~re the l.ey-. 10 1uccc .. ,. 
Wnncn 10 mach10e lanj!ua~.tc lor the 128K CoCo 3, 
01·rrlortl reiJUire\ 11 dt\1. dn~e. muu'e Of a jO) "icJ... 
Obltqllt Trwd. 31 Clmrc It~~. GtWJitW" tt, OV L7G 
2A7 Cut•atlu. f.J 1M Join ~I.J9 '\19 L S £14 Cd11 

Pbtol Grip Oelu\ t Ju)Mick. 01 smooth-tr.lCkiOg 
analog four-buuon JOY'Iicl. (two firebunon~ on the 
ba.~e. with one lhumbbuuonon lopofthe,ucl.. andooe 
trigger buuon for the 10dcx llngcrJ. II hru. molded. 

J1rera11 ~tyle finger gnJX. a 'ucuon base. S'>' nchable 
dual-control buunn . f· and)'· axJs tnm control\ .tnd 
.16-looc cable It connech to a si~-pm 0111o analog game 
pon,llllmgbothColorComputersandtheTandy 1000 
fanuly. lwulr Cof(Juraliott,/700 0111' Tandy Crmrr. 
f'orr IV or lit. TX 76102: $29 95.· Arailahlt ;, Radio 
Sllucl. swrr.r IIDIInmndl', Cat No 26-J/21 

Rum page. J CoCo 1 RO\~ pack game that ad'~~' you 
10 "il1 nhcad - get n out of your~> .. tem Lose your 
aemp.:r Sm.l'h a 'I.)'"~Craper. Tra.\h .1 til) Ha'e m 
ofllce h111ld10i! for lunch ·• In !his game up IU three 
playc" can 11.ort out lhe1r frusttauoo-. \ma:.hmg .md 
crashm~ a cny .l\ Geor~;c the Big Ape. Lillie the 
L1nrtl or Ralph lhe Wolf. Pia) en. em pacl.. off belt 
coptcr~ and climb 11. .til~. punching holes and grabbing 
people Jnd thmg\ as the) climb. The monster~ need 10 
cat 10 J..ccp up !heir energy level~: If your cncrg) get~ 
too low. you can tum inao a human, and then your 
fncnd~ can cal you. At·filtSiou. tlisr by/ unci\' Ct>fJHJ· 
rtl/11111 1700 o, .. TunJy Ctnltr. ton 1\mth. IX 
7h/112 SJJ 95 Al•mlabl~ lfl Radw Slwc I. ~wrrs nu· 
111m11idt. Cui Nt> 26-3/7./ 

I &0 !>Qrt,. are·~ Gnalh Obk Package et 113. a 
c.:ullecuon of 10 dl'l..~ full of graphic~ hie-. of-adult 
only R Raced beautiful 11.omcn "7 &D fi11hu·np11nn 
SojMurr. 1.190 ' 1ilt-$ 5talldult. /lnltlltlll \11 -19~14 
tfll61 399 9~. S35 

T hoo;e Oorn \1nr bles, a Morbi~ MmftltlHype .II· 
cadc JIOOle an wh1ch the player manapuluacs a marble 
down n '· D mn1c. avoiding "Marble Munchcf\, Ac1d 
Pool' and Jc:ho,uphnas ... Grnvity 1s a factor m the 
grunc. and 11 bcwml!~ readil)' apparent 11.bcn you 
dltcmpl lu ~~~.-mg around a curve. Di&lU/ed ~und 
effect' are fc.ttured. and the programt~e' acl\.tma~c 
of hanl11.are '"'IXKh '(;rolling of the CoCo l The 
prugrJ.m move~ -.eaml~sl) do11.n 11~ m)nad "'reen~ 
Player; cJn fall off the edge. gct-e.uen" and fall1n1o 
buuomle~' pn~. The ob)CCI1~ 10 reach the c~111o each 
..uccc'''H~ level before the clod run 0111 Requ1rc\ a 
~I 2" CoCo '· a d1q drive and a tu)•llcl. Ohllq11r 
l rwd .(;! (lt11rd1S1 GC'otgtltlllll. ON L7G 1A7. 
Cunctcla. (-II()) 1177-.'1149, SJ2 U.~ . ).IH C tin 

~ First product recieved from I h i~ company 

The Seal ofCertiftcattcm is open to allrnanufacturel'. of products for the Tandy 
Color Computer. regardlc s of whether they ad,erti.,e in THE RAINBOW. 

B> awarding a Sea/. the magaz.ineccrtifies the program doese.ust- that we have 
examined it and have a sample copy- but tht!> does nm con'>titute an> guaranlee 
of atisfacuon. Ac, soon a po<;sible, lhe~c hardware or \Oftware i tem~ \\. ill be 
forwarded to TilE RAI BOW reviewers fore' alualton. 



~gar 
~C:Sftware 

cr FREE s·oFTW ARE u ~ 
Order any item by July 31st, HJ90 and you may have your choit:e of either the 
Silly Syntax .~tory crec1tion gan,u (including ~w~ stories) or the Flying Tigers 
arcade game for Free!- You don t even pay sluppmg! _ _ __ 

CALLIGRAPHF,R Calligrapher Combo Package - Includes the Calligra-~ 
CoCo Calligrapher - Tum your phcr and any two EC:onom, y Font Packages (your t:hoice) 
CoCo and dot-matrix printer into for onlv $50.05. SpccJjJ::_HS-DOS, OS!:J or MS-DOS format. 
a calligrapher's quill. Make bea_u-
ti rul Ill\' I Lations, Ayers, certif­
icate,;, l:d_H_•ls nnd more. Includes 
three % inch high fonts. \Vorks 
with n~an1 LJrinter.s such as Epson, 
Gcmm1 a.ull R.adw Shack. Over 
1:35 addttional fonts are available 
(~ee below). Tape/Disk (HS-DOS); 
$24.95. 

Calligrapher V2 - Prints all the 
;-;nme fonts as the CoCo Calligra­
pher. It reads a standard text file 
which contains text and format­
ting code::;. You specify the fouLs, 
C(~nLering, left, right or full justi­
fy. line fill, mar[.!;in. line width, 
page size,. page . break, P.age 
IJLJ!IIlwrs, mdentatwn, multiple 
columns, macros, head en;, footers 
and more. Includes the ::;ame 3 
fouLs with additional fouts avail­
able below. Disk only; Specify 
OS9 or MS-DOS; $24.95. 

Calligrapher Fonts - Requires 
Callip;raphcr above. Each set on 
tap(~ "or disk with 8 to 10 fonts; 
Sp<·cify HS-DOS, OS9 or MS-DOS 
format; $11.95 each: 
Set #I TIN!ucecl and reversed original;;; 
Set #'2 Old Style and Broaclw~t.Y; 
Set #3 Antique nnd Business; 
Set #·I Wild West and Checkers; 
Set #a Stars, Hebrew :wd Victorinn; 
Set #fl Block and Computer; 
Sd #7 Srna.ll: Roman, Italics, Cubes, et.c; 
Set #8 Novelty fonts; 
Set #0 Grdlnnt nnd Spartan; 
Set # 1.0 Several Rowan fonts; 
Sd. #II Gothic and Script; 
Set. #1'.!. !\.lore Homan and Italic; 
Set #13 Several Courier fonts; 
Set #H Modern and Screen; 
Set #lf> Tektron and Prestige. 

Economy Font Packages avail­
able ou disk only, with 2.5 to 30 
fonts; Specify HS-DOS, OSV or 
MS-DOS format; 29.95 for any 
one or save by buying two or 
more at, $19.9/i e;H:h: 
Pkg #l- AboH f<)nt sets 1, 2 and 3; 
Pkg #"!.-Above font sets -1, 5 and 6; 
I' kg #3- Above l'onl sets 7, 8 and 0; 
Pkg #4- Above font sets 10, .11 and 12; 
Pkg #G- Above font sets U, 1-l nnd 15_ 

Sample Calligrapher CliPix Pictures 

,-----"., 
i r .. ~~ 

; ===i~·, 
.! ... __ '!!:__ ! ; ·r::. ; 

tif:fE ~~~f i 
tU!E~~J:~) 

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

The Font Massager - This 
OS9/11S-DOS ut.ilitv program al­
lows y .)u to do n'inny things to 

. Calligrapher font files .. You. ll!ay 
create new fonts, mod1fy ex1stmg 
fonts, invert. fonts, compress font.s, 
double the height and/or width 
lmlve Lhe height and/or width and 
convert between RS-DOS and 
089/MS-DOS formats. (1'\ot,e: OS9 
c;nd t>.IS-DOS font files are identical 
and need no converston. Simply copy 
or upload lhe files from one OS to the 
'JLl1er) OStl or t>.lS-DOs; $19.95. 

Calligrapher CliPix - Tbe 
Calligrapher mav now include 
graphics pictures- along with the 
text it prmts. There are current­
ly 0 dill'e!·eul. CliPix disks avail­
able. each one ha.s over 60 
different grnphic pictures. While 
the OS9./MS-DOS Calligrapher 
mav easily combine both text. 
and CliPix, the RS-DOS (CoCo) 
Calli~~·ar,her. may also pnuL out 
the CuP1x. $9.95 each. 
CliPix #1- Anime1ls 
CliPix #?.- Ast1·ology /Mythology 
CliPix #3- Jo],s (O~cupat]ons) 
CliPix #-l- KidStuff 
CliPix #5- :VIiscelhLneous 
CliPix #6- Occasions 
CliPh: #7 Sports 
CliPix #8- Vehides 
C~~~#O-X-R"tei __________ _ 

SPECIAL INTEREST 
Rental Property Income and 
Expense 1\b.n a.gement. Package -
~1aintain 1·en t:-!1 proped,y i~1come 
and expense records and pnn~ ,r~­
ports. :!~ expense catcgones. '1 Jus 
zn:ograw 1/~ay be ta:l: deductible. 
Dti'ik ouly; $29.95. 

DATABASE 
r----

TTMS Combo Package - All 
thret> of the following programs: 
TeviS. TIMS ]\.fail and Tl~1S Util­
it~' on one disk - $34.95. Save 
about. $20 001 

TTivfS (The Information Man­
agement Sys~em) - Tape or 
d1sk, fast. and smlp(e general data 
base program. Create file.s of 
record.s that can be quickly sorted, 
searched deleted aud upda.t.ea. 
Powerful priuLPr formatting_ Up 
to 8 user fields

1 
sort on up to 3 

fields. Tape/DisK; $19.95. 

TIMS Mail - Tape or Disk based 
mailing list program. Files are 
compatible w1th TIMS. Fast and 
simple to lJse_ S11pporLs labels 1, 
2 or 3 across, 2% to 4 inches wide. 
Tape/Disk; $19.95. 

TIMS Utility - ULility comrani~.m 
for TIMS and TIMS l\llml for 
multi-term search (AND and OR 
loooic), global change and dPlPLP, 
split. . large files and more! 
Tape/Disk; $14.95. 

EDUCATIONAL 
The Educational Combo -
The Comho includes these edu­
cational (and entertaining) 
games: 
Silly Syntax- (ages 5 and up) 
Calad.k Hangman- ia~es 7 and up) 
The Presidents- (age~ 10 and up) 
The GrPat. liSA- (ages g and up) 
!rigA~ac~~~~~~~~~0 _____ _ 

All five programs on one disk for 
onlv $29.95! 

For a complete catalog of Sugar Software prududs and fonts, send a stamp and a label. 

AES~ RAINBOW. VISA' 
CUHiftCATION --

SEAl 

·rRS-80 is a trademark of Tandy Corp. 

SUGAR SOFnVARE 
P.O. Box 7446 

Hollywood~ Florida 33081 
(305) 981-121-l 

All program• run on the CoCo }_, !! and 3, 8:?[( 
Eztendrd Baric, unie•• otherwi•e noted. Add 
·$1.50 per tape or disk for shipping and han­
dling. Florida residents add 6% sales tax. COD 
orders .add $,r.,_ DP.aiP.r inquiries invited. Orders 
generally shipped in 24-48 hours. No refunds 
or exchanges without prior authorizatiuu. 



Turn of the Screw 

Clearing the Paths 
by Tony DiStefano 
Contributing Editor 

L 
ast month we covered the tools 
you need to design and test a digi­
talcircuit. Now I'm going to show 
you how to use those tools to get 
the circuit working. Remember, 

take your time and be patient during this 
project. I ,ook at any problems from all 
angles and don't leave out the obvious. 

As an example of trouble-shooting, I 
just received a new 2400-baud external 
modem at work. It is my job to see that 
equipment works well before it's used, so 1 
connected this modern to a computer ami 
tried it out. All worked well, except it 
didn't hang up the phone when I gave it the 
proper command. I tapped it lightly and it 
worked. I thought something was loose, so 
I opened it up to take a look. There was 
nothing loose. I thought perhaps it was a 
short. Wrong. After a while I noticed that if 
I disconnecled the telephone line and re­
connected it, everything worked ahight. So 
I thought it must be the relay. I checked the 
signal going to the relay and it was okay. It 
occurred to me that the contacts of the relay 
may have been sticking and the tap released 
it. This idea did not make complete sense. 
If the line was not connected, an ohm meter 
test said that the relay contacts did not stick. 
Yet when the line was connected, it would 
not let go. This was quite a puzzle. 

After checking and checking again, I 
came up with nothing. Then I sat back and 
looked at all the facts. It would only stick 
when the line was on. What was in the line 
that would make a relay stick? Perhaps it 
was a magnetic field. The telephone line is 

Tony DiSte{ano is a well-known early spe­
cialist in computer hardware projects. He 
lives in Laval Ouest, Quebec. Tony's user­
name on Delphi is DISTO. 
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a DC signal. A nom1al modem uses a 
transformer to couple the line to the rest of 
the circuits. A DC current through a coil 
makes a magnetic field. I checked the trans­
former. It was right next to the reed relay. 
Did T say reed relay? A reed relay relies on 
a magnetic field to hold its contacts closed. 
Tt seemed impossible, T know. I looked at 
the relay and noticed that in the assembly 
stage, the relay was bent and leaned right 
against the transformer. Could it be that the 
magnetic t1eld generated by the transfmmer 
was holding the reed relay closed? The 
theory was peifect. I leaned over and bent 
the relay away from the transformer. The 
relay no longer stayed stuck when 1 told it 
to hang up. Well, this just goes to show you 
that nothing is too far-fetched. 

Not all repairs arc fun. Take a look atthe 
do-nothing cirntit in FigLtre 1. It has three 
chips, two 74LS1:19s and a 74LS32. The 
cin.:uit does nothing more than some funny 
memory mapping. I am using this circuit as 
a means of showing you how to tackle 
trouble-shooting and how to check if the 
circuit works well. You may \Vant to build 
this circuit, but remember, it doesn't do 
much. The power connections are not 
marked on this diagram (the CAD program 
T use does not show them), but here is the 
list: U l and U2, +5V is Pin 16; ground is 
Pin 8; U3, +5V is Pin 14; and ground is 
found on Pin 7. 

First give the circuit and board a careful 
visual check. Are the component~ in their 
sockets properly? Pushed down all the way? 
No pins sticking out? Now look at the 
solder side. Any solder shorts? Cold solder 
joints? Look at the edge connector. Is it 
clean? Any broken traces? Before plugging 
the circuit in, check to see that all the 
connections are made. Check them again, 
one wire at a time. When you think it's 

okay, check with a continuity meter for 
shorts between +5V and ground. There 
should be resistance, but not a dead short. 

Now we are ready to plug it in. With all 
power off, plug in the circuit. Turn the 
power on and look for your regular screen. 
If it is not what you usually get, turn it off 
right away. If it powers up properly, pro­
ceed to the next step. Ifitdoes not, you have 
to determine what is causing the malfunc­
tion. It can be in the power or a line that 
connects to the computer's address or data 
lines. Check all lines to the computer for 
shorts or outputs directly to the address 
lines. 

When building or trouble-shooting a 
circuit, it is best to understand how the 
circuit works. Look at Figure 1 again. To 
make sure this works, proceed at a logical 
level. In this case a volt meter and a digital 
prohe are all the trouble-shooting tools you 
need. You '11 need the standard tools, of 
course, to make repairs. Start with a volt­
meter. Use the scale that gives you the most 
accurate reading at about 5 volts. Put the 
negative side to a known good ground and 
check to make sure there is 5 volts on every 
chip. Thi~ often ~olves the problem. Al~o 
check to make sure there is 0 volts on every 
grounded pin of every chip. An ungrounded 
chip can also be the problem. 

When you are sure there is voltage and 
ground in every chip, use the logic probe. 
Set it to the TTL mode. It must be powered 
from the same circuit you are testing. To 
check the probe, check a known good ground 
and a known good +5 volts. The probe 
indicates the High and Low states properly, 
either with LEDs, sound or both. The signals 
from the computer are always changing, 
particularly the address and data lines. Check 
to see if these signals appear at the chips­
Lhat is, pins 2, 3, 13 and 14 of Ul and U2. 
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14 

A Y0 
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G Y3 

741 S1 <;q 

If there is not a signal at all of these pins, 
something is wrong with one of the pins. 
The probe should indicate an oscillating 
signal. 

With all the above signals okay, test the 
circuit in action. From the diagram, address 
lines AO through A3 work with the *scs pin 
of the CoCo. We know the *scs signal is 
active from $FF40 to $FF5F. Also, if you 
look at the diagram, the *scs signal goes to 
every G pin of the 74LS 139s. Let's start 
with U I A. The two inputs consist ofthc A3 
address line on Pin A and the R/*W signal 
on Pin B. The only connected output is YO. 

U~t; 

_____ :_,_-. ----!: ) 5 

741 r;::;2 

D 

Figure 1. 

Therefore, using the logic diagram for a 
74139 when G is Low, A and B have to be 
Low before there is a Low signal at YO. 
This means a Write signal with A3 Low. 
The next gate is U lB, which is similar hut 
withA2 instead of A3. Now we require that 
A2 also be Low. The third circuit is U 2A. 
This is done the same way as with the A3 
address line but this time with the Al 
address line_ The fomth and last is U2B, 
which is done the same way but with AO as 
the A input. 

You need a signal that activates only one 
of the four 74LS139s at a timc.lfyou look 

B I Planet En ine ". 

+ 

·,, 

.l'r,, '~ 
- ,!-' ... " 

:'··~, .... ':::'-:. . ..: .... 

at the binary number for AO to A3, the 
number you need to activate UIA is $FF47 
(0 Ill binary in the least significant byte 
within the *scs range. A one-line BASIC 

program takes care of this: 

10 POKE &HFF47,0 : GOTO 10 

Type in the program and run it. With 
your probe, first test to see if the scs pin is 
working. Put the probe tip on any pin with 
the scs signal. Use Pin 1 ofUlA; it is this 
circuit you are testing. The probe shows a 
small pulse from High to Low. You can tell 
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this by the t1ashing LED or a warble in the 
sound. Remember, BASIC is slow and the 
pulse is real short. You may be able to tell 
only by looking at the LED. To be sure the 
input works, check the output. Put the probe 
on Pin 4 of U lA. You should get the same 
pulse. If you don't, check pins 1, 2 and 3 
again. Now make sure the other three gates 
are not activated. Check the other three YOs 
for no signal. Next, do the same for the 
other three gates. The new addresses are: 
&HFF4B for UIB, &HFF4D for U2A, and 
&HFF4E for U2B. When you test for one 
working gate, make sure the other three are 
not active. 

You can safely say that the first two 
chips are working. Now you must test the 
next set of chips. Let's start with lBA. 
Think back to the truth table for an OR gate 
and remember you are using it as a Negative 
AND. Pin 1 and Pin 2 need to be Low in 
order to get a Low at Pin 3. You must 
change your software a bit in order to get 
both parts of U 1 in the diagram to go Low 
at the same time. What is the value? Well, 
both A2 and A3 must be Low and A 1 and 
AO must be High. The value then becomes 
$3. Change the address to &HFF43 in your 
one-line program. Run the program and get 
the probe out. YO of U lA and YO of UIB 
should both go Low. The probe verifies 
this. Next, put the probe on Pin 3 of U3A; 
it too should go Low. If it is not, check to 
sec that the pulses are appearing at the 
inputs of the 7 4LS32. Do the same with the 
other two 74LS 139 parts and U3B. To do 
this, calculate the right address, edit the 
one-line program and run it again. This 
time, test the outputs of U2A and U2B. 
Check that they both go T .ow and that they 
reach the proper pins of U3B. 

At this point you can see that you prog­
ress from the computer to the end result one 
step at a time, from the input of one gate to 
the output and then to the input of the next 
gate. You must know what each gate does 
and apply the theory to each gate. Then you 

must determine if that particular part of the 
circuit is working properly .lf you don't get 
a proper signal at the output of a certain 
gate, check the inputs. If they seem to be 
right, you know there is power to the chip, 
because you have already checked it and 
you know the inputs work. You can then 
change the chip if you think that part is bad. 
Don't assume the part is bad just because it 
doesn't give you the right output. 

Now take the next step. U3C is used as 
a Negative-Logic AND gate. When iupuL A 
and input Bare Low, output Y is Low. In 
order to make the output of U3C go Low, 
U3A and U3B must go Low. For this to 
happen, all four 74LS139 gates must be 
active. This means you must change the 
one-line program. Look at the conditions 
for this. AO to A3 must all be active, which 
means four Os. The new address becomes 
&HFF40. Edit the line and run the pro­
gram. From the previous tests you know 
the outputs from U3A and U3B work. It is 
now just a matter of checking the final gate. 
Using the probe, check the output of U3 C. 
It should work. If it does not, it can only be 
one of the two inputs. Make sure the signals 
from U3A to U3B arrive at their proper 
destinations. 

Up to now, all I have been using is a 
probe, but in a simple circuit like this, a 
probe may be the only tool you need. For 
every point along these tests, you could 
have used a scope instead. ProceJures for 
using a scope are much the same. One 
difference is that most scopes have two 
channels. While this makes things a little 
faster by observing two signals at the same 
time, the real use for two channels is to 
compare one channel to the other. There is 
one drawback to using a :,cope. It is very 
fast and to he able to occasionally see one 
pulse (BASIC is slow), the pulse on the 
screen is very small. Also the SVI'eep rate is 
so slow that the screen t1ashes, \Vhich makes 
it uncomfortable to work with. To get around 
that, I usually punch in a little machine 

language loop to store or load a byte into 
memory. I do this s'o often that I know the 
bytes by heart. Here is what I do: 

POKE 4000,&H1A "MASK INTERRUPTS 
POKE 4001,&H50 
POKE 4002,&HB7 'STORE COMMAND 
POKE 4003,&HFF 'ADDRESS UPPER 
POKE 4004,&H40 'ADDRCSS LOWER 
POKE 4005,&HB7 'BRANCH 
POKE 4006,&HBF 'BACK TO THE STO 
RE COMMAND 
EXEC 4000 

This program is just a short loop to write 
a value (usually 0 when using the EXEC 
command) into a memory location. I change 
the Write to a Read by doing one different 
POKE. The REM statements just let you know 
what is happening; I don't type them in. 

Those of you who are lucky (or rich) 
enough to own a scope can try this dual 
channel test to examine the timing delays 
of TTL gates. With this circuit working 
(trouble-shoot, if not working), put one 
channel of the scope to Pin 1 of U 1 A. Run 
the lillie program above. Adjustthe sync of 
the scope to gate a stable trace of the *scs 
signal. Now with the other channel of the 
scope, look at the output signal ofU3C. In 
theory, these two signals should be the 
same, but look carefully to see a slight 
delay between the first channel and the 
second. This delay is called the propaga­
tion delay. It is the time delay between the 
input and the output of a gate. The more 
gates used. the longer the propagation de­
lay gets. When you are designing complex 
circuits like the Super Controller TI or my 
new 1-Meg upgrade, these delays are very 
critical and must be taken into account. 

The next topic of discussion is the logic 
analyzer. This design is the cream of the 
crop. but I am not going to go into this. If 
you need to have one, you know how to use 
it. This wraps up this month's article on 
trouble-shooting circuits. U 
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Nibbles and bits, nibbles and bits 

T·h·e A·s·s·e·m·bly Lln·e 
Part D: Get the Picture 

L 
earning to manipulate graph­
ics images can be fun and in­
teresting. We'lllook at a pro­
gram that takes any PMOD E 3 or 
PMODE 4 picture and modifies 

it 11 different ways. You can save your 
picture anytime, then continue modifying 
the existing picture or start again with a 
new picture. 

The machine language program (List­
ing 1) uses the ORG command several times 
(lines 110, 340, 800, etc.). This wastes 
memory, hut T wanted to make it easier to 
distinguish between the different routines. 

The BASIC program first asks you to put 
the disk containing your picture. into any 
drive, then for the PMODE (3 or 4), the 
filename and the drive number. After the 
picture appears, press any key to get the 
following menu options: 

• Reduce the picture to half its height and 
display the image on the top of the screen. 
• Reduce the picture to half its height and 
mirror the image at the top and bottom of 
the screen. 
• Reduce the picture to half its height and 
copy the image to the top and bottom halves 
of the screen. 

Bill Nee bucked the Snowbird trend by 
retiring to Wisconsin from a banking ca­
reer in Florida. The success of this 13-part 
series "Machine Language Made BASIC" 
prompted him to continue writing articles 
on machine language programming. You 
can contact Bill at Route 2, Box 216C, 
Mason, WI 54856-9302. 
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• Reduce the picture to half its width and 
display it on the left half of the screen. 
• Reduce the picture to half its width and 
mirror it on the left and right of the screen. 
• Reduce the picture to half its width and 
copy the image on the left and right halves 
of the ~creen. 
• Flip the entire pictme from top to boUum. 
• Flip the entire picture from left to right. 
• Reduce the picture to one-fom1h its size 
and mirror the image at the four comers. 
• Reduce the picture to one-fourth its size 
and copy the image at the four comers. 
• Undo all modifications and display the 
original picture (hut in the current PMODE). 

• Toggle the PM ODE from 3 to 4 orfrom 4 to 
3 and redisplay the current modified image. 

Now let's see how the various machine­
language routines accomplish each of these 
mmlifit:aliuns. Several of these routines are 
called more than once, especially when 
using the four-corner options. since there 
arc differences in setting colors in PMODE 3 
and 4. There are also different routines for 
the same menu options, depending on the 
PMODE. All the routines use the initial graph­
ics on pages 1 through 4, convert them to 
pages 'i through 8, then transfer the new 
picture back to pages l through 4. Doing 
this on a byte-for-byte basis really speeds 
things alcing. Routines Rl to Rl 0 (S6100 to 
$6COO) are primarily for PMOD E 4 graphics, 
but I' 11 point out those that also apply to 
PMOD E 3. 

The first routine, Rl (lines 110 through 
320), reduces a PMODE 4 picture to one-half 
its height. Register X contains the start of 
Page 1 graphics ($E00). and Register U 

contains the start of Page 5 graphics ($2600). 
Lines 180 through 220 get the first byte of 
the graphics data and OR it with the byte 
directly below it. This is necessary in PMODE 
4 graphics because of the fine resolution 
capabilities. Without checking two lines at 
once for set points, the modified image 
could end up with a lot of blank spaces 
where there should be some detail. The 
result is the first graphics byte on Page 5. 
The PCOPY routine (Line 320) transfers the 
graphics back to pages 1 through 4. 

Routine 2, R2 (lines 340 through 780), 
reduces the picture to one-half its width. 
Just as Rl reduces a picture by comparing a 
byte ro the one just beneath it, this routine 
compares a hit to the one next to it (for our 
purposes, two consecutive hits are one 
nibble). The width of a graphics image is 
reduced on a nibble-by-nibble basis. 

Register A gets the first graphics byte 
and uses the BIT command to test it (Line 
430). The BIT command is the same as the 
AND command but only changes the Condi­
tion Code Register and does not affect the 
register being tested. The 1119 2 in Line 430 
represents the result of only the left two bits 
(first nibble) being set (128+64=192). 
Register B contains the final result, so if 
either Bit 7 or Bit 6 in Register A is a 1, the 
left-most bit in Register Bisset (Line 450). 
The next two hits in Register A are checked 
(32+ 16=48) and if either is a 1, the next hit 
in Register B is set (Line 480). This proce­
dure continues through all of Register A. 
When the first byte is checked, Register B 
is only half filled, so we need to get the next 
byte (Line 550) and test its four nibbles. 
When thi~ is complete, Register B contains 



the result of checking two bytes and can be 
transferred to pages 5 through 8 (Line 6RO). 
The result is transferred back to pages 1 
through 4. 

width, R5 now creates a half-size minor 
image. 

Routine R3 (Lines H 10 through 980) 
tlips a picture along the horizontal axis. 
Register X contains the first graphics loca­
tion on Page 1 and Register U contains the 
bottom-left location on Page 8. Graphics 
are transferred on a byte-for-byte basis. 
When Register U reaches the end of a line, 
it has been automatically increased by 1 
(STA , U+ ), so it is necessary to go backup 64 
spaces (LEAU -64. U) to drop back one line. 
Since there is no check for bits, this routine 
can be used in PMODE 3 or 4. 

R4 (lines 1000 through 1450) flips a 
picture along the vertical axis. Register X 
contains the top-left graphics corner on 
Page 1 and Register U contains the top­
right graphics corner on Page 5. Since not 
only each byte hut also each bit is flipped, 
we need to test each bit to see if it is a 1 ancl, 
if so, set the corresponding bit. Starting 
with the left-most bit, each one is tested; if 
it is a 1, the right-most bit in Register B is 
set to 1. The reversed byte is then stored in 
the upper-right corner of Page 5. This pro­
cedure continues through all four pages. 

Since not only 
each byte but 
also each bit is 
Dipped, we need 
to test each bit 
to see if it is a I 
and, if so, set 
the correspond­
ing bit. 

The sixth routine, R6 (lines 1980 through 
2180), is used with Rl and Rll (half-height) 
to create a mirror image at the top and 
bottom of the screen. Register Y contains 
the top-left graphics address of Page 5, and 
Register U contains the bottom-left graph­
ics address of Page 8. The half-size image 
is reproduced on pages 5 and 6 and the 
flipped image on pages 7 and 8. Since this 
is done on a byte-for-byte basis, the routine 
works in both PMODE 3 and 4. 

The SAVE routine (lines 2200 through 
231 0) at $6700 saves the original picture in 
high RAM starting at $8000. Note that the 
interrupts are enabled in Line 2230 and 
restored in Line 2300. The BASIC program 
automatically calls this routine once you've 
loaded the picture. The SHOW routine (lines 
2330 through 2440) at $6800 is the reverse 
of the SAVE routine and rcdisplays the origi­
nal picture (in the current PMODE) when you 
select Option 11. Again note the interrupts 
in Line 2360 and Line 2430. 

The next routine, R5 (lines 14 70 through 
1960), is used in conjunction with R2 (half 

width) to produce a minor image along the 
vertical axis. This routine is almost the 
same as the previous one, but Register Y 
contains the upper-left corner of Page 5. 
The reversed byte is stored in the upper­
right corner of Page 5, and the original byte 
is stored in the upper-left corner. Because 
R2 reduced the original picture to half its 

R7 (lines 2460 through 2680) at $6900 
copies an image in the upper-left comer to 
all four comers on pages 5 through R. This 
modification is normally used with other 
routines that reduce a picture to half its 
width and half its height. Since the graphics 
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are moved on a byte-for-byte basis, this 
routine can be used in PMODE 3 or 4. 

The PCOPY routine (lines 2700 through 
2770) at $6AOO copies all graphics from 
pages 5 through 8 to pages 1 through 4, two 
bytes at a time, and can be used with PMODE 
3 or 4. 

Routine R9 (lines 2790 through 2990) at 
$6BUU copies a half-width image produced 
by R2 or R 12 to both sides of graphics pages 
5 through 8. Rl 0 (lines 3010 through 3090) 
at $6COO copies a half-height image pro­
duced by R1 or R11 to the top and bottom of 
graphics pages 5 through 8. Both R9 and 
R10 work in either PMODE. 

Routine R 11 (lines 3110 through 3290) 
at $7100 marks the beginning of the rou­
tines used solely for PMOD E 3 pictures. This 
routine reduces a picture to one-half its 
height, but unlike the R1 routine for PMODE 
4 it merely copies every other row. You can 
try using Rl in place of Rll to moclify your 
picture and see which routine works better. 

R12 (lines 3310 through 3700) at $7200 
reduces a picture to one-half its width by 
using every other nibble (two bits) in two 
consecutive bytes. The resulting byte is 
kept in a location called TEMP. The first 
graphics byte is stored in both Register A 
and Register n. Register B is then ANDed 
with 192 (128+64=192) to get the first 
color value that is then stored in TEMP. 
Register A is ANDed with 12 (8+4=12), 
shifted to the left twice, and then added to 
TEMP (lines 3420 through 3460). This puts 
the third color value in the original byte as 
the second color value in TEMP. Registers A 
and B arc loaded with the next graphics 
byte, and again Register B is ANDed with 
192. Moving four shifts to the right and 
adding the value to TEMP (lines 3490 through 
3550) makes this color value the third value 
inTFMP. 

Next AND Register A with 12, shift it 
twice to the right, and add to it the contents 
of TEMP (lines 3560 through 3590). This 
puts the final color value as the fourth color 
value in Register A. This routine continues 
until the entire picture is reduced to half its 
width. 

The next routine, R14 (lines 3720 through 
4220) at $7400, flips a picture along the 
vertical axis. Not only each byte, but each 
nibble within that byte must be reversed. 
Again TE.MI' is used to store the partial 
results. Load registers A and B with the 
first graphics byte. AND Register A with 192 
to get the first cnlnr value, then shift to the 
right six times and store the result in TEMP 
as the fourth color value (lines 380 through 
390). Next AND the original value with 48 
(32+ 16=48), shiftto the right twice and add 
to TEMP as the third color value (lines 3920 
through 3960). Now AND the original value 
with 12, shift to the left twice and add to 
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Press any key 
and enter 9 for 
a different four .. 
corner mirror 
image. You can 
keep mirroring 
the image, but 
it starts to lose 
detail as the 
image becomes 
smaller. 

TEMP as the second color value (lines 3980 
through 4020). Finally, AND the original 
value with 3 (2+ 1=3), shift to the right six 
Limes and add the result with II:.MP as the 
first color value (lines 4030 through 41 00). 
Store this in the upper-right graphics cor­
ner of Page 5. Continue with the routine 
until the entire picture is rotated. 

R15 (lines 4240 through 47HO) at $7500 
mirrors the image from left and right. It is 
the same as the previous routine except 
Register Y is loaded with the upper-left 
graphics location of Page 5. The original 
byte is stored in the upper-left corner and 
the reversed byte is stored in the upper­
right corner. 

L"p and Running 
First type in the machine language pro­

gram, Listing 1. \\'nen it's complete, check 
for errors hy ente1ing A/ND/NS/WE; when 
the program is e1ror-free, assemble it with 
A MODIFY.BIN /NS.Nex.ttypeintheRASJC 
program, Listing 2, and save it to disk as 
lJOMULJ lf·Y. 

As an example, we ·u use the picture \"'e 
saved in "The Assembly Line- Pan I" as 
SCALEMAN. PIX. Run the RASIC program. 
Insert the disk with the picture in any drive 
and press E'\TER. Then, as requested, type 
the PM ODE value and press ENTER. Next type 
SCALI:. MAN . PI X and press ENTER. Select Drive 
0 and press ENTER. 

When the picture is loaded, press any 
key to getto the menu. Try entering4lo see 
the picture reduced Lo the left-half of the 
screen. Press any key and then enter l; now 
the picture is one-fourth ofils original size 
in the upper-left corner of the screen. Press 
any key and enLer 11 to restore the image. 
Press any key and enter 9 for a four-corner 

mirror image. You can flip the picture 
·he fore selecting the mirror image for a 
different effect. For example, press any key 
and enter 11 ; press any key and enter 7; and 
press any key and enter 9 for a different 
four-corner mirror image. You can keep 
mirroring the image, but it starts to lose 
detail as the image becomes smaller. 

Go back to the original picture with 
Option 11 and enter J 2 to switch PMODEs. 
Even without a color monitor you can see 
the artifact colors. Now try Option 9. Where 
are all the colors? Since the rMODE 4 half­
width routine combines nibbles into one 
color bit, we lose any artifact coloring. Go 
back Lo the original picture and switch 
PMODEs. Nowenter0ptinn9 and enter 12 to 
switch to PMOD E 4. There are the attifact 
colors- a real example of serendipity. 

Try loading other rMOD E 4 or 3 pictures, 
modify them as you want, and then save 
them to disk as follows: 

SAVF "filename.ext", &HOEOO. &H25F 
F,&HA027 

You can load those pictures and in tum 
modify them. Feel free to make any changes 
in the machine language program. 

0 

I 
64K Disk • 

Listing 1: MODIFY 

00Hlfil *MOIJTFY 
.00110 ORG $6100 
.00120 R1 LOX 1H E00 
.00130 LDlJ #$26.00 
.00140 CLRA 
00150 R1Ll STA DOWN 
00160 CLRB 
00170 Rll2 SIB ACROSS 
00180 LOA 32,X 
00190 LOB . X+ 
00200 PSHS B 
00210 ORA ,S+ 
00220 STA ,U+ 
00230 LlJB ACROSS 
00240 INCB 
00250 CMPB #31 
0026[!) BLS R1L2 
00270 LEAX 32,X 
00280 LOA DOWN 
00290 ADDA ft2 
00300 CMPA #190 
0.0310 BLS R1 L1 
[!).1.1320 LBRA PCOPY 
00330 
00340 ORG $6200 
00350 R2 LOX #$E00 
00360 LOU //$2600 
00370 CLRA 
00380 R2Ll STA DOWN 
00390 CLRB 
00400 R2L2 STB ACROSS 
00410 CLRB 
00420 TESTl LOA . X+ 
00430 BITA #192 



00440 BEQ TES 12 01210 ADDB #8 
~ 00450 ADOB #128 01220 T5 BITA #8 

00460 TEST2 BTTA #48 01230 BEG T6 More Baud RAINBOW 

00470 BEQ TEST3 01240 AODB #16 
CiATIFICA TIOH 

';!i.'.L 

00480 ADDB #64 01250 T6 fl TTA 1t4 

Less Bucks 00490 TEST3 BITA 4112 01260 131::.0 T7 
00500 BE.G rEST4 01270 AOOB #32 
00510 A00[3 #32 01280 T7 BITA 1f2 Now Better 00520 TEST4 RITA 4t3 01290 BEO T8 
00530 13t.U NTEST 01300 ADOB 1f64 
00540 ADDB 4t16 01310 T8 BITA #1 These Surprisingly Affordable 
00550 NTFST LOA , X+ 01320 BEQ FT 2400/1200/300 BPS Modems are now greatly 
00560 BIT/\ ftl92 01330 ADOB #128 improved. New Rockwell chip, non-volatile 
00570 BEQ TEST5 01340 FT STB 'u 

memory, impedance matching, expanded 

00580 ADOB #8 013!:J0 LEAU -1, u Hayes command set, ato. 

00590 I t.S I b BITA #48 01360 LOB ACROSS Those aro high quality modems made by Zoom 
00600 BEO TEST6 01370 INCB T elephonics in the USA, with performance features 

00610 AOOB 1f4 01380 CMPB 1f31 
unmatched by competitors costing three times as 
much. 

0061:'0 TEST6 BITA #12 01390 BLS R41? 
·1 h<>se are full-featured fully Hayos compatible 00630 BEQ TEST? 01400 LEAU 64,U modems that work with any computer. They include 

00640 AOOB #2 0H10 LOA DOWN advanced digital signal processing, and adaptive 
00650 TEST? BITA 1!3 01420 INCA equalization for great pArformance and reliability. 
00660 BEO FTEST 01430 CMPA 4!191 All of this in a compact, attractive go-anywhere 
00670 INCB 01440 BLS R4Ll package that's not not much larger than a 
00680 FTEST STB ,U+ 01450 LBRA PCOPY p<~perback book. 
00G90 LOB AC:ROSS 01460 All the features which you expect in a slate of the art 
00700 INCB 01470 ORG $6500 modem. With a seven year mig warrantee. 
00710 CMPB 1F15 01480 R5 LOX 4tH00 Money saving premiums for Delphi, G!Onie, 
00720 BLS R2L2 01490 LOY #$1:'600 CompuSorve, etc. Software available 
00730 LEAU 16,U 01500 lOU {f$261F ProcCornrn (PC)+ 5 Qulckllnk (Mac) + 5 
00740 LOA DOWN 01510 C:l RA WizPro is free (shareware). 
00750 INC:A 01520 R5Ll STA DOWN External modem $115.00 
00760 CMPA #l<Jl 01530 C LRB Internal version (for PC) $105.00 
00770 BLS R2Ll 01540 R5L2 STB ACROSS Please add: USA- shipping and handling $3.50 
00780 I RRA PCOPY 01550 CLRI3 Canada - Air PP o.nd Insurance $7.46 

00790 01560 TTl LOA .X+ 
00800 ORG $6300 01570 RFG FTT 
00810 R3 LOX //$ E00 01580 1311 A 1f128 GCS FILE TRANSFER UTILITIES 
00820 LOU #$3DE0 01590 B[Q TT2 now updated to Version 3.0 
00830 CLRA 01600 INCB Tho GCS Filo T ransler Utilities provide a simple 
00840 R3L 1 STA DOWN 01610 TT2 BITA ff64 and quick method to transfer text and binary files 
00850 CLRB 01620 BEQ TT3 from and to a variety of floppy disk formats. 

00860 R3L2 STB ACROSS 01630 ADOB 412 Need to transfer files to and from PC (MSDOS), 
00870 LOA ,X+ 01640 I 13 BITA N32 H.SDOS, FLEX or MINI-FLEX disks on your 08-9 
00880 STA ,U+ 01650 BEO TT4 system? You need GCS File Transfor Utilities. 

00890 LOB ACROSS 01fifi0 AOOB #4 Commands Dir of PC,RS or FLEX disk 
00900 INCB 01670 Tl4 BITA #16 Dump disk sector ol PC, RS or FLEX disk 
00910 CMPB ft31 01680 BEQ TT5 Read fil<> from PC, RS or FLEX disk 

Wr~e file to PC, RS or FLEX disk 
00920 BLS R3L2 01690 AOOB #8 Rename file on PC disk 
00930 LEAU -64,U 01700 TT5 BITA ft8 Delete fila from PC disk 
00940 LOA DOWN 01710 BEG TTfi Format PC disk 
00950 INCA 01720 ADDB ffl6 Version 3.0 handles most 5.25 and 3.6 formats. 
00960 CMPA #191 0l/30 TT6 BITA 1f4 Any level sub-directories (PC). Binary files. 
00970 BLS R3Ll 01740 BEO TTl Multi-Vue version can be uSAd under Multi-
00980 LBRA PCOPY 01750 ADDB #32 Vue as stand alone Shell commands. 
00990 01760 TT7 BITA 112 Requires 08-9 L2 for COCO 3 L1 for COCO 112 
01000 ORG $6400 01770 BEO TT8 2 drives (one can be hard or ramdisk, 
01010 R4 LOX 1/$F00 01780 ADOB /{6~ one floppy 40 T DD DS). 

01020 LOU #$261F 01790 TTB BITA #1 
Multi-Vue for Multi-Vue version. 
D. P. Johnson SDISK3 for COCO 3 

01030 CLRA 01800 BFO FTT SDISK for COCO 1 or 2 
01040 R4Ll STA DOWN 01810 ADOB #11!8 GCS Fila Transfer Utilities for CoCo 01050 CLRB 01820 FTT STB 'u Multi~ Vue version $54.95 
01060 R4L2 STB ACROSS 01830 STA , Y+ Standard vorsion $44.95 
01070 CLRB 01840 LEAU -l,U Version 3.0 update - eithor version 
01080 T1 LOA ,X+ 01850 LOB ACROSS (provide disk number) $15.00 
01090 BEQ FT 01860 INCB D. P. Johnson Software 
01100 BITA #128 01870 CMPI3 //15 SDISK or SDISK3 $29.95 
01110 BEQ T2 01880 BLS R5L2 1.1 & L2 Util~ies $75.00 
01120 INCB 01890 I FAX 16,X 

Ask about FORIH09 (6809 & 68K) 

01130 T2 BITA #64 01900 Lt.AY 16,Y Standard diskettes are OS-9 format (525")- add $2.50 for 
01140 BEQ 13 01910 LCAU 48.U 

3.5". Orders must ba prepaid or COD. VISAIMC accepted 
Add $1.75 S&H. COD is additional. 

01150 ADDB #2 0192~ LOA DOWN 
01160 T3 BITA #32 01930 INCA GRANITE COMPUTER SYSTEMS 
01170 BEQ 14 01940 CMPA 1{191 Route 2 Box 445 Hillsboro, NH 03244 

01180 ADOB 114 01950 BLS R5Ll (603) 464.3850 

01190 T4 RTTA #16 01960 LBR/\ PCOPY OS-0 i~ D. tl'adernark of Microware Systttms Corporation 

01200 BEQ T5 01970 and Motorola Inc. MS-DOS is a trademark of Microsoft 
CO<p. FLEX is a trademark of TSC. Inc. 
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01980 ORG $6600 02750 CMPU Jfo$2600 03520 LSRB 
01990 R6 LOX #$E00 02760 BLO PCOPY1 03530 LSRB 
02000 LOY /1$2600 02770 RTS 03540 AOOB TEMP 
02010 LOU ff$ 3 0 E0 02780 03550 STB TEMP 
02020 CLRA 02790 ORG $6800 03560 ANOA Hl2 
02030 R6Ll STA DOWN 02800 R9 LOX Jl$ E00 03~/0 LSRA 
02040 CLRB 02810 LDU #$2600 03580 LSRA 
02050 R6L2 STB ACROSS 02820 CLRA 03590 AOOA TEMP 
02060 LOA ,X+ 02830 R9Ll STA DOWN 03600 STA ,U+ 
02070 STA • Y+ 02840 C LRB 03610 LOB ACROSS 
02080 STA ,U+ 02850 R9 L2 STB ACROSS 03620 INCB 
02090 LDB ACROSS 02860 LOA .X+ 03630 CMPB #1S 
02100 INCB 02870 STA 16,U 03640 BLS R12 L2 
02110 CMPB #31 02880 STA ,U+ 03650 LEAU 16,U 
02120 BLS R6L2 02890 LD~ ACROSS 03660 LOA DOWN 
02130 LEAU -64,U 02900 INCB 03670 INCA 
02140 LOA DOWN 02910 CMPB 1fl5 03680 CMPA 1tl91 
0?1'i0 TNCA 02920 BLS R9L2 0:1690 Bl S Rl ?I 1 
02160 CMPA #95 02930 LEAX 16,X 03700 UlRA PCOPY 
02170 8 LS R6Ll 02940 LEAU 16,U 03710 
0?180 LBRA PCOPY 02950 LOA DOWN 03720 ORG $7400 
02190 02960 INCA 03730 R14 LOX #$E00 
02200 ORG $6700 02970 CMPA #191 03740 LOU #$261F 
02210 SAVE LOX jf$ E00 02980 B LS R9Ll 03750 CLRA 
02220 LOU #$8000 02990 LBRA PCOPY 03760 Rl4U STA DOWN 
02230 ORCC jf$50 03000 03770 CLRB 
02240 SAVEl 1 nn ,X++ 03010 ORG $6C00 03780 Rl4L.2 STB ACROSS 
i<122b0 CLR $1-f-Uf- 03020 Rl0 LOX #H00 03/90 CLRil 
02260 STD 'U++ 03030 LOU /f$2600 03800 LOA • X·l 
02?70 Cl R $FFOF (ol:1040 R101 1 1 nn . X++ 03810 BEG R14L3 
02280 CMPX jf$2600 03050 STD 3072,U 03820 TFR A,B 
02290 BLO SAVEl 03060 STD , U++ 03830 ANDA #192 
02300 AN DCC jf$AF 03070 CMPX jf$1A00 03840 LSRA 
0:.'310 I.( IS 03080 llLO Rl0Ll i<131:lb0 LSRA 
02320 03090 LBRA PCOPY 03860 LSRA 
02330 ORG $6800 03100 03870 LSRA 
0:.'340 SHOW LUX /F$1:.00 0Jll0 ORG $111<11<1 i<JJI:lBI<J LSRA 
02350 LOU jfo$8000 03120 Rll LOX if$ [00 03890 LSRA 
02360 ORCC #$50 03130 LOU #$2600 03900 STA TEMP 
02370 SHOW1 CLR HFDF 03140 CLRA 03910 TFR B,A 
02380 LDD .U++ 03150 Rll 1.1 STA DOWN 03920 ANDA #48 . 
02390 CLR $Ff-OI:_ 03160 CLRB 03930 LSRA 
02400 STD • X++ 03170 RllL2 STB ACROSS 03940 LSRA 
02410 CMPX #$2600 03180 LDA .X+ 03%0 ADDA TEMP 
02420 BLO SHOWl 03190 STA ,U+ 03960 STA TEMP 
02430 AN DCC Jf$AF 03200 LOB ACROSS 03970 TFR B,A 
02440 RTS 03210 INCB 03980 ANDA /f12 
0?450 03220 CMPB /f31 03990 LSLA 
02460 ORG $6900 03230 13 LS Rl1L2 04000 LSl_A 
02470 R7 LOX /F$E00 03240 LEAX 32,X 04010 ADDA TEMP 
02480 LOU #$2600 03250 LOA DOWN 04020 STA TEMP 
02490 CLRA 03260 ADDA #2 04030 ANDB 1f3 
02500 R7 L1 STA DOWN 03270 CMPA #190 04040 LSLB 
02510 CLRB 03280 B LS R11 Ll 04050 LSLI3 
02520 Rl L2 STB ACROSS 03290 LBRA PCOPY 04060 LSLB 
02530 LOA . X+ 03300 04070 LSLB 
02540 STA 3088,U 03310 ORG $7200 04080 LSLB 
02550 STA 3072,U 03320 R12 LOX 1tH00 04090 LSLB 
0?'i60 STA 16,U 03330 LDU ff$ 2600 04100 Arlrlfl TFMP 
02570 STA • U+ 03340 CLRA 04110 Rl4L3 SJB , u 
02580 LOB ACROSS 03350 Rl2 Ll STA DOWN 04120 LEAU l,U 
0?S90 TNCB 03360 CLRB 04130 lrJB ACROSS 
02600 CMPB #15 03370 Rl2 L2 STB ACROSS 04140 INCB 
02610 BLS R7 L2 03380 LOA ,X+ 04150 CMPB #31 
02620 LEAX 16.X 03390 TFR A,B 04160 BLS Rl4L2 
02630 LEAU 16,0 03400 ANOB #192 04170 LEAU 6~.u 
02640 LOA DOWN 03410 STG TCMP 04180 L.DA DOWN 
02650 INCA 034?0 ANDA #12 04190 INCA 
0<'660 CMPA #Yb 034:30 LSLA 04<'01il CMPA #191 
02670 13LS R7Ll 03440 LSLA 04210 13LS R14Ll 
02680 LBRA PCOPY 03450 ADDA TEMP 04220 LBRA PCOPY 
02690 03460 s rA II:.MP 04230 
02700 ORG $6A00 03470 LOA ,X+ 04240 ORG $7500 
02710 PCOPY LOX #$2600 03480 TFR A.B 04250 R15 LOX #$E00 
02720 LOU ff$ E00 03490 liN DB fH92 04260 LOY ft$2600 
02730 PCOPYl LDD .X++ 03500 LSRB 04270 LDU #$261F 
02740 STO ,U++ 03510 LSRB 04280 CLRA 
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04?90 Rl5Ll STA DOWN 
04300 CLRB 
04310 R15 L2 STB ACROSS 
04320 CLRB 
0~330 LOA ,X+ 
04340 STA . Y+ 
04350 BEQ R15 L3 
04360 TFR A,B 
04370 ANDA #192 
04380 LSRA 
04390 LSRA 
04400 LSRA 
04410 LSRA 
04420 LSRA 
04430 LSRA 
04440 STA TEMP 
04450 TFR B.A 
04460 ANDA 1t48 
04470 LSRA 
04480 LSRA 
04490 AnnA TEMP 
04500 SIA TEMP 
04510 HR B,A 
045?0 ANDA 1Fl2 
04530 LSL/\ 
04540 LSLA 
04550 ADDA TEMP 
04!:J60 STA TEMP 
04570 ANDB #3 
04580 LSLB 
04b90 LSLB 
04600 LSLB 
04610 LSLB 
01620 LSLB 
04630 LSLB 
04640 ADDB TEMP 
04650 R15L3 STB • u 
04660 LEAU -1 , II 
04670 LOB ACROSS 
04680 INCB 
04690 CMPB 1Fl5 
04700 BLS Rl!:JL2 
04710 LEAX 16.X 
04720 l.FAY 16,Y 
04730 LEAU 48,U 
04740 LOA DOWN 
04750 TNCA 
04760 CMPA ffl91 
04770 BLS R15 L1 
04780 LBRA PCOPY 
04790 
04800 HMP RMB 1 
04810 DOWN RMB 1 
04820 ACROSS RMB 1 
04830 END Rl 

70 ............ 247 
120 ............ 13 
160 ............ 33 
240 ············ 95 
320 ............ 74 
END ---------- 234 

Listing 2: OOMOD I FY 

0 'COPYRIGHT 1990. FALSOFT INC. 
10 IF PEEKC&H6100l<>l4L fHEN LOA 

DM"MODirY" 
20 PCLCAR B:CLEAR 200.&H6100-1 
30 CLS:PRINT:PRINT"INSERT DISK W 
llH PICTURE IN ANY DRIVE THEN 
PRCSS ANY KEY ... ":EXEC &HADFB 
40 PRINT:INPUT"PMODE (3,4) -";P 
M:IF PM<3 OR PM>4 THEN 40 
50 INPUT"FILENAME.FXT -";NM$:IF 
LEN(NM$))12 THEN 50 
60 INPUT"DRIVE #(0 4) ";DR$:IF 
VAUOR$l<0 OR VAl CnR$))4 THEN 60 
70 PMODE PM,1:PCLS:SCREEN1,1:LOA 
OM NM$+":"+DR$ 
80 EXEC&HADFB 
90 EXEC &H6700 
100 CLS:PRINTTA8(8)"PICTURE OPTI 
ONS" 
110 PRINT" l> HALF HEIGHT",," 2> 

MIRROR TOP/BOTTOM"." 3> COPY TO 
P/BOTTOM"," 4> HALF WIDTH",," 5> 

MIRROR LEFT/RIGHT"," 6> COPY LE 
FT/RIGHT"," 7> FLIP TOP/BOTTOM". 
" 8> FLIP LEFT/RIGHT".- 9> MIRRO 
R FOUR CORNERS","10> COPY FOUR C 
ORNERS" 
1?0 PRINT"ll> BACK TO ORIGINAL", 
·12> S~ITCH PMOOE":PRINT:LINEINP 
UT"CNTER DESIRED OPTION (1-12)? 
·;Q$:Q-VAL(Q$):IF 0<1 OR 0>12 TH 
EN 100 
130 IF PM-3 THEN ON 0 GOTO ?60,3 
30,270.280,320.290,300,310,340,3 
b0,360,370 
140 ON 0 GOTO 150.220,160.170,21 
0,180.190,200,230,250,240,370 
150 PMODE4,5:PCLS:EXEC &H6100:GO 
TO 380 
160 EXEC &H6100:EXEC &H6C00:GDTO 

380 
170 PMODE4,5:PCIS:FXEC &H6200:GO 
TO 380 
180 EXEC &H6200:EXCC &H6800:GOTO 

380 
190 EXEC &H6300:GOTO 380 
200 EXEC &H6400:GOTO 380 
210 EXEC &H6200:EXEC &H6500:GOTO 

380 
220 EXEC &116100: EXEC &H6600:GOTO 

380 
230 EXEC &H6L00:EXEC &H6500:EXEC 

&H6100:EXEC &HG600:GOTO 380 
?40 FXEC &H6800:GOTO 380 
250 EXEC &H6100:EXEC &H6200:EXEC 

&H6900:GOTD 380 
260 PMODE3,5:PCLS:EXEC &H7l00:GD 
TO 38M 
270 CXEC &H7100:EXEC &H6C00:GOTO 

380 
280 PMODE3,5:PCLS:EXEC &H7200:GO 
TO 380 
290 EXtC &H7200:EXEC &H6~00:GOTO 
380 

300 EXEC &H6300:GOTO 380 
310 EXEC &H7400:GOTO 380 
320 EXEC &H7200:EXEC &H7500:GDTO 

380 
330 EXEC &H7l00:EXEC &H6600:GOTO 

380 
340 EXEC &H7200:EXEC &H7500:EXEC 

&H7100:EXEC &H6600:GOIU 380 
350 EXEC &H7100: EXEC &117200: EXEC 

&H6900:GOTO 380 
360 EXEC &H6800:GOIO 380 
370 PM-CPM AND 1) 13 
380 PMODE PM. 1: SCREEN 1 
390 EXEC &HADFB 
400 GOTO 100 ~ 

TANDY COMPUTERS 

Tandy 1 000-HX 256K 5 1 /4" 
Tandy 1000-SL/2 512K 3 1/2" 
Tandy 1000-TL/2 640K 3 1/2" 
Tandy 11 OOFD Portable 
Tandy 1400FD Portable 
Tandy 1400HD Portable 
Tandy 2500XL 1 Meg 3 1/2" 
Tandy 4016 SX 1 Meg 3 1/2" 
Tandy 4016 OX 1 Meg 3 1/2" 
Tandy 4020-l..X 1 Meg 3 1/2" 
Tandy 4025 LX 2 Meg 3 1/2" 
Tandy 4033 LX 2 Meg 3 1 /2" 
Tandy 5000MC 2 Meg 1 Drive 
Tandy 5000MC 2 Meg 84 Meg 
Tandy 102 24K 
Tandy Color 3 128K 
WP-2 Word processor 
WP-1 00 Word processor 

MONITORS & CARDS 

VM-5 Monochrome Green 
CM-5 Color RGB 
CM-11 Color RGB 
Magnavox 9CM053 Color EGA 
Pacl<ard Bell Monochrome TTL 
Paradise Basic EGA Card 

DISK DRIVES 

5 1/4" External Drive 1000HX 
Tandy 20 Meg Hard Card 
30 Meg Hardcard 
Weltec 5 1/4" for Tandy 1400 
Seagate 20 Meg Drive & Card 

MODEMS 

549.00 
755.00 
955.00 
805.00 

1210.00 
1975.00 
1239.00 
1495.00 
2235.00 
2950.00 
3650.00 
5049.00 
3825.00 
5395.00 

435.00 
155.00 
285.00 
495.00 

115.00 
220.00 
315.00 
370.00 

89.00 
99.00 

180.00 
450.00 
395.00 
215.00 
269.00 

Prac. Peripherals 12008 Internal 75.00 
Prac. Peripherals 24008 Internal 175.00 

PRINTERS 

DMP-107 Dot-Matrix 
DMP-133 Dot-Matrix 
DMP-300 Dot-Matrix 
Epson LX-810 Dot-Matrix 
Epson FX-850 Dot-Matrix 
Epson L0-510 Dot-Matrix 
Epson L0-850 Dot-Matrix 
Epson FX-1 050 Dot-Matrix 
Panaonic KX-P1180 Dot-Matrix 
Panasonic KX-P1191 Dot-Matrix 
Panasonic KX-P1124 Dot-Matrix 

210.00 
279.00 
479.00 
195.00 
365.00 
345.00 
585.00 
485.00 
195.00 
265.00 
329.00 

All prtW!> dmJ oi!Hrs may be changed or wrthdri'iwn Without notrce Adver-
1tsed prrces are c<:~sh J"mces C U.D. accepted arlr! ?Wo (mmimum charge 
1:10 OO,t ,..,, C .. Vtsa add 2C\Iu. All non defectrva rtems require ttllUIII 
merch.:Jndr:;e authortLdtrun Call lor AMA Nurnber before re!urn1ng 
Oel v-ery 1s suhtAr.l to proauct availability. Aclcl 11h0fn for sh1ppmg and 
h,;nc"fllr""!) ~.'5 0(' mm1mum .-:h.,rg€1 

TM Registered Trademark of Tandy, Epsur~, and IBM 

Monday thru Friday Sam- Spm EST. 

~~~§~ PIIRRII 
88888 ~[][]][]J[]l][5DJ0 
124 South Main Street, Perry, M148872 
CALL 1·517-625·4161 or TOLL-FREE 

1-800-248-3823 
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The Intercom J 
An tmporrant link in the CoCo conummity is its ability ro rnmmunirntP withjPilmv uurs.lj quP.stinm arise, afrnh .WW"f'P nf infnrmntinn 
carr be inraluable. 'We here ut Tt1ERMN80W ltuvede.cided ruc..1 e.ute. "Inlet Lvm," w1 i11[01 mutio11 t:.A!.hUIIt)t: puitllfi'' Feu Pub. CuC(J Cluv:> 
nnri RRS.c 

!/you would li/.."f: c:t P~t11 Pal or ar~ running a CoCo Club or BBS, send usa letter including the information Jist~d here to: The Rainbow 
lmercom. P.O. /3ox 385. ?rospect. KY 40059. 

Only those parties who ha~·c sis ned our non piraC)' 11 asracmont form'' appear in listings of I ntucom. Also, please notify us if you 
wam to add or de! ere any names on t/zis list. 

• r h~v~ ~ CoCo 3 (51 :lK). FD-500 dual did: drive~. 
OMP· 105 and 11 modem. I am 51 ycll!'s old nnd enjoy 
communicating with pcuph:: u!Juutthc CuCu u1 tift: iu 
general. 1 wtll return au teners sent to me ettner vta 
hard copy or letters on disk in BASIC format. 

Edward G Russe/J 
/P:I Stadium Pnrk 

I<~) War. rL JJ0-40 

• I have a Co<.:o J, t-U-5Ut dm·e and a DMP· IOo 
printer 1 would el\iov pen pals from anvwhere in the 
u orld I 11m ?~ )-'PU~ nlrt I will Rn(WPr aiiiPIIP~ 

Richard Bwltr 
70Z Nv1 rio CusJ 

MOIIIll ilyr .IA J0l$j'l 

• I am 25 years old and I'm a phystcal therapist. I 
would hlce to cont~ct pPople whn :w• into•r··~•nt on 
\\Orl<m!l w oth 1he h4ndicnppcd. 

1\t'l\11111 t..ti. Nil Ad 
Dias da Rocha Fil/10. 39 apt.:04 
Curitil1a. Para11a. Bra:i/80040 

.J ttm int<tN•Iud in h~' ing<tpcn fri~nd with :\CoCoJ 
This ~rson should be able 10 help teach Ccrmon nnd/ 
or bc!f'lurn We-lit O~:mu111y. I wuulu hkc 1u I.VIIc:>J.IVIIt.l 
wttll ~omeonc wno !<now ana unoerswnos hO\\ 10 
apply mathematical func tions ~uch as sin. cos, tan, 

AKllU:'\A 
+ Tucson Color Computer Club. Bruce Smith. 3030 
Mu(t:\n& nr Tur<:nn Sl'10jl (1\0?) 741-7R'C) 

CALI FORNIA 
+Citrus Color CompUter Club, Orville Beaver, P.O. 
Box 699 1. San Bernardino. 92412-6991, 1714) 6K5· 
6334 
+Color Amenca Users Groups. Jaclt \V F.i7r.nen. 
3811 N. Foa1cr /we., Bald" in Po.rt<, 9 1706 3912. 
(S t 8) 960-80 I 0 
·~·\arywtlte\ Yutlal:ny Area COCOCtuo,Jim Vestal, 
P.O. Box 5126, Marysville, 9590 1. (916) 742-5499 

CO~NEC'fJC T 
+ South Eo.stcm Connecticut Color Computer Ua<:J'9 
01Uup. Luuy Douuvan, 25Stony BI\Jok Rd.,S10ning· 
ton, U()j l'tS. tLUJ) .)j:J4L I t 

FLORIDA 
+ Crot£-Counuy Color Com puler Club. Tom Ti ttle. 
860 C11rdenia Dr • Royal Pnln1 BeAch, 33411. (407) 
79ll-372() 

GEORGIA 
+ Arllml3 C:ompnrPr <lnr1Pry Inc- . Alan R. Dnec~. 
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Pen Pals 
etc ... in gr~phic~ ~pplicmiont . 

Fred J. Slagle 
1900 BvuiiiKliU RM0e Rtl. 

MOrriS/OWl!, TN 37814 

el'm 15 and have 11 CoCo 3. CoCo 2. D~IP-130. FD· 
502 and :1 CCR t 1 c-;u:cette recorder. ! like mo•t game~:. 
but my ftworitc3 Ill'<: Adventures.! am looking for pen 
pal~ for the Cllt:ltdltgc U[ ilk:cts CUI\1 CuCu illfUIIIli!liUIL 

I will answer allleners. i\o age limits. 
Alan Lebo{{ 

519 HiP.IIImvl A I'P. 

Malden. MA 02148 

e l am 14 and \\ OUic.t like pen pal~ frurn all uv~r lhc 
world. 1 nave a coco 'l., 1-U-)()l Cltsl( onvc. OCM·6 
modem and a Gemini I OX pnnrcr. I en joy usin$! CoCo 
:mrl \linrPnrln My mhn intPrP<:t~ MP Plrnrnnir<>. 
AD&D nnd form ing u BBS. 

Ric/m,./ Md~tid: 
r.o. Bo:r 16ZO 

(jreemmotl. N ~­
BOP /NO 

r/uuu/11 

e I live ill .'II)SCIIliua, 1'111 IJ )'\OiU~ ult.J, dliU lt o~ YC U 

L.OL.O 1., one OISk OriVC, a O:VU'· IQ:) ana a CCR·St 
casseuc recorder. I love Adventure games and ast ron-

omy <tudie~. I want to e>Ct'h2n8"' l~lt~r~ of Any rh~m~, 

v.ithpenpalsofmyagefrom the United States. I' II try 
tv UII>Wel alf ]cttCI~. 

Raul Eiluarao Gonzotn 
1224 Matstro Vidal Are. 

8 Los Plaranas 5010 
Ctvdoba. Arg11nti11a 

• J a111 17 yean. vlt.l ijJllJ have " Dlllguu 64 ( new ly 
identical to CoCo I and 21 disk drive and 05·9. 1 
would like to .11et in touch IVith CoCo and DraJ(on users 
all nver the worlrl Vfy paniaJIRr intere•:H arr mn~ic. 
programming and all games. 

0/a Ct.lu) 
Swl:l:ttl 

1\ · )4 /U Mgl'll~ 
Nonva~ 

.1 am 16 y~!lfil old:md look ins for pon pal• o.nywhcrc. 
I hnvc 4 128K CoCo ). di,J.. dm·c o.nd c;,u3Gllc rc· 
wrder. I love games and Advcnwrcs. 

H.ober/ A Y OIIIIJI 

Birch Htll Farms 
1-lu) JIO. RR1 

Mildmay. ON VOG 2.10 
Cwtudu 

CoCo Clubs -- : 
4.lYU Hellst-ert') Ktl . .Sutte 1 U<>.SY, Kennesaw, JU 144, 
(404l 469-5lll("oice). t404) 636-299l(modem) 

TDAHO 
+ 5nAkc RiYcr Color Computer C lub. Cmil rnmklin, 
1750 Carmel Dr .. ldaho Falls, 83403. (208) 522-{)220 

rLU NlOS 
+r'hir.~£0 O<;.Q l lsr.r~ Cirour. Roger C:. Halvorsen, 
159S Ardmore Ave .. Clendclle Hoightc. 60130. (708) 
4G9-8174 
+ COOl( county COlor computer Clut>, HO\\atO 

Luckey, I 0 McCanhy Rd .. Park. forest. 60466-2122. 
0081747-0117 
+ Motorol:\ M tcro Com purer t:'ltob. S:1eve Adll'r. 1301 
E031 Algonquin Rd .. Shnumburg, 601%. (708) 576 
3044 
+Qumcy Color compurer Cluo. sreve Wellman. 
1600 Hi,ii.hland Lane, Quincy, 62301. (217) 224-lS307 
+ Starved Rock Color Computer Club. Neal Robcns. 
1250 E. Bluff, M<mciU~~. 61341, (ll!S) 705-4Q94 

IUWA 

+ Metro Area Color Computer Club. Joe Cavallaro, 
242.'i Ave. A. r.o. Rluffs. 51501. (7 12) 322-2438 

+ MtO Iowa L()(,O. Jerry ~tmons. ljll! 411Ut. ~s 
Moines. 50311. (515) ~79-2576 

LOUISIANA 
+ Th; CoCo Sig, Chri~tophcr Mayeux. 20 Cibb~ Dr .. 
Chaltncue, 70043. {504) 27'7-6S80(vo•ce) or (504) 
277-51J.S(mO<!em) 

MARYI.ANO 
+Ari:~do, John M . B~cl; , 3513 Tgrraco Dr. liD, Suit 
lru1d. 2074G, (:10 1) 42J-8i18 

MlCHJGAN 
+colorComputerOwnersGroup. Bernard A. Patton. 
3SlSl f:'mmont Blvd. W y:lndliiiP, dS!IQ? (3 1J) ?ln. 
:l47'1 
+ Orcalcr Lansing Color Computer Users Group. C. 
Dale Knepper. r.o. Bo:< 14 114. Lansing. 4&?0 J. 
(517) 626-6917 

NF.WYORK 
+Tloc:: hh111u CuCv Club. Deuui::. Zulld. r .O. Bu;o, 
41tr. Massapequa. 11/t.>l 
+ Kings Byte CoCo Club, Morty Libo" itz. 1063 E. 
84th St.. Brooklyn. 11236. 1711!) 763-421.1 



'0RTH C ROLI~A 'OlJrH CAROLINA \\ l-:,!,1 \ IRGIJ\IA 
+ 'art a t:~ Group. Manhell Ro) al. Rt. ll Box • + Spananburg CoCo Club. Je,se W Pam\. I 52 Bon + llunungton Area Color Computer S)mJ)O'ium. Jtm 

Bu\11. P.O Bo' WI. U:-;age. 25537-0391.1 '\04) 736· 
5314 

906. Fayc:nenlle.l8304. (919) ~84-1230 Aar Ave .. Spartanburg. ::!9303. (803) 573-98 I 

OHJO 
+ D~)IOn Art.l Color Compulcr L-.c"' Group. John 
Tco~~c. lO~OrangclloodDr Keuenng.4~;!C). c~l31 
434-9lOH 
+ Da)lon Color Computer L~er' Group ')Ieven F 
Lc:" ''· 4230 Cordell Dr .. Da)'ton, 45439. (5 131 299-
3060 
+ The Grea1er Toledo Color Computer Club. Btll 
f.\l)Cn. 1119 t\onh St .. Bo" ltng Green. 4340::! . 14191 
471 -9.l.l.l 
+Tn Count> Compuu~r U-.cr Group. Ron Potter. 
10'11401 \t:rRd .Clc\'cland.4-llll.t:!l6147(l :!II 7 

PE' '~\ L \A 'l o\ 
+ Cumberland \'aile) l.-.cf' Group Thorn.!' \1anm. 
90851\c.,.buQI Rd :\e" burg. 17:?40. !71714:!3-55~5 
+ Put,bur~h Color Group. Ralph \lo~nm~~. 10'1 rra­
llcr Dr .. Petl\burgh. 15235. e-1121 1\23· 7607 

RIIODE ISLANO 
+ e" England "CoCoNut, .. Color Cumput~r Club. 
Anhur J \.lcndonca. P.O. Bo\ ~81061\onh Suui011. 
Pro' adcn,c. 0290l<. t4Ci l ) ::!7~·5096CStg3) 

~tate1Cit~ nn. 1\ame 

ritona 

OLTH DAKOT-\ 
+ Empire Arta Color Computer t. 'cr~Group of South 
Dal.oUJ. Carl Holt. P.O. Bo' 395. Brandon. 57005. 
(605) 5 2 3862 

TEXAS 
+ The Coda~ CoCo Symphony. \\'elliam C. Gnrrct\On, 
2902 Ha~ard St.,lrvmg. 7SOCI2, (214) 570.0823 
+ \1id Citae' TRS-80 lN!r' Group. Rob Yoder. P.O. 
Box 171566. Arhnglon. 76001. 1 17) 535-7931 

\lRCI~IA 

+ Rachmond \re<~ Color Compu1er Organu.auoo. \\'il 
ham T Ma)' Jr .• 6003 Wc,ll>c'Klmc Dr .. Rachmond. 
23~10 tSOJ) ::!S::! 777'1. 
+ Soulh._.e,tcm \ trl!lniJ Color Computing Club. 
Racl<y Sutphin. Route I Bo' ~O. I Icnry . 2410::!. (70'\1 
.\65-1018 

WASII INGTO 
+ SpoJ..ancColorCompulerCiub. Rtch.ml Bay ingc:r. 
W. 2217 San~on. Spol..111c. 99.20.5. !509) 326-2793 or 
1111)#(509! 3::!5-67!!7 

BBSs 
.\cce"'- 'iumber Parumeler~ 

,\LI TRALI 
+ Au,lr.tltJn JllooJI OS-9 U-.er- Group, Gordon 
Bcn11.:n. CJ. 8 Odin Street. Sunn)'banl.. Quccn,land. 
4109.107\34.5 51-11 
+ Bn,l'lanc South\\C"t Colour Compu1er U..cr\ Group. 
Boll DcHics. :!I Vargo St .. InaJa. Quccn~land. 4077. 
(()1)·7-'\727'1. 16 

CA,\I)A 
+ Hahfa\ Oarunou1h Color Computer U\Cr, Group. 
D~\ld H H.llc:) . Cump. 117 Greenrort't Subch\it\ICin. 
RRifl Lo"c:t Sa~l.\tlle. ' ova Sco1101. B4C 256.111021 
s~ 0454 
+ Lc, CuCophalc- Du Sud-Oue-t. Je.lll Labro-.c 20 
<;tc: Julic11i\. Vaudreuii.Que~.J7V IB5.t514l4'i5-
04!!11 

PI F.RTO RICO 
+ Pucno Rico Color Computer Club. Lui'> R. Maru 
nc:1. P 0 Bo~ 2072. Guaynnbo. 00(157 70Q.1. (l!()l)) 

7~9-K21 7 or t809) 728-:n 14 

, ... ~ ... ,...;:,,.l\.,-d 811\•"'t .. ... ,, 

Peach Orthard Cl1mm. Ccmrul BBS HST 1501)24'.1-:1!\1.1 3!X)/19.200-;\-8-I 
California 
\ltlf)Wtllc 09-0nhnc BRc:; (916)742 68()1) ~00(1::!00 N 8 I 

Color11do 
Colorado Spnni!' The Time SJf<tri t719>6l'i 7::!::!'1. ~00/1200 N 8 I 
1-lorid:t 
\It am a A Liulc R S R ( '05)266 IO'W 100/l ~00-'1-8-1 
Ka n:.a.> 
Bchm K.1n,,~, Konncl.mm BBS 1913)7JX-5hlJ JO!l/L!00-' ·8 I 
\I assach usew; 
Worcc'-lcr Gn,uh BB<; 1508)756 144::! JOOII:!00/::!400-i\ · I 
Michigan 
T:l) lor J &. l'' CnCn C'nmcr 13 13)292-171' 10011200/::!400-l\ -h-I 
Minnesota 
Br,uncn.l Br;unen.l4 Wu) 1~ 18)K211· 1144 100/1 ::!001::!400-l\ ·II I 
e" Hampshi re 
\IJenqo'"' I he CoC'uBcan 13BS c(m)41\'illfll!::! 300/12001::!400 1\ 8 I 

' e" .J er~e) 
Hit:h Bridge llilhup BBS (2(11 )l>:l!! 'i69K \ll0/1200(2400-'·'- I 
\lertef\ tile T,\0 BBS ((>119)51<7 ::!672 1011/l ::!CX)/::!400 \ R I 
Ohio 
Bcll3irc The PhamNII BBS (6141fl76 ::!5115 .100/12001::! -IOOIQ6(l(). \ X I 

Ol.lllhoma 
lccum-.ch Pa~SB~ (-1{)5J:'i% 5(»,2 300-1\- -1 
l)tnn~~ h ania 
John\tOilO Ctl('u l.lcctrom" BBS" 1814)'i15 1497 :\0011200/::!400-:-o ~ I 
P.Umer ASCII ;1!(4 (.!l'iJ.!.'i.!-lhOII lll0/1 ~00/::!400 F. 7 I 

Tennb,ee 
Soulh Pin,burg 8.1\C· 'llc1 OBS (615>8l7 1!152 100{12001::!400 '1. I 
Virginia 
Hen I) Pubh( 1\..:~c"' (103J3flS-.201 K l()(}fi:!OO·E· 7-l tlr ' K I 
Wlscon~ln 
Go~y,Mill' CnCu BBS (6{ll!)7\5 4504 300/1::!001::!-100 ' K I 
\lar\hJII \lo~diwn Tand~ l '-.c" BBS I 608 )65 !\ • 3K()(l lCX),II :!00/2400-\-1! I 

Canada 
l unenl>urg ~.S. Color '''"II RBS 1902)614 1095 3()(),11200/::!4()(1 ~ ·1-· l 

'l,(ll~. 

Kan,;,, KQnnd.uon BBS , up lrQio HIp m 10 7 a.m 
· Br:uncrd J W:t) t• up from l> p.m. lllut\1.1} to5 p.m. Fnd:t~ 
PoJI BBS ·~ up S p m tn II r m "tt~lb) \ eod Ill 11. m 10 10 p.m "cc~cmh Jlll\ IK'" 8 BS h countmll on ) 0\1 for uplo:~d~ 
'CuCu Ele.;U'Qnte BBS "up K p m ''' 6 a. m '"'en d.at"""'"~ 
'l'ubhc Ace<!'''' up from 12 lOam 10 II n m \1ond:l) through Sunday. 

Oav1d V,alher 

Rollen Jone~IRoben CarJbJIIo 

Gaf) 1\ \lc:Can) 

Rtchard Bo~tocl. 

Guy Stillman 
Boll \\ aJ <;On 

One Roth 

Pat Aldndgc 

t\lben Baldt~ 
1'\c"an Keller 

Rtd.) Sulphan 

Rollen & ();),en Howard 
I ran 'il'IJC 

John D Cle,eland 
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Database Report 

05-9 Uploads Growing 
by Eddie Kuns 
CoCo SIG Database Assistant 

G 
eneral information (in the 
OS-9 IG): .Jim Sanford 
{WB4GCS) posted two ar­
ticles: one about Delphi's 
online help facility. the other 

describing how to install the Tandy Smart­
Watch into the CoCo. Brian White (BRI­
A:>:WHITE) contributed an archive of OS-9 
SIG forum message about the CoCo 4. 
Paul Ward (PKW) ubmittcd change and 
enhancements to Sran OS-9. Warren 
Moore (WJMOORE) contributed a file of 
humorous business tenn . 

Applications: Mike Sweet (DODGE­
COLT) released Ver ion 1.6ofthe Ed word 
proce sor. This version fixes some bugs in 
Version 1.5. and is le s than 16K. Bernie 
Besherse (PROA) posted a DynaCalc tem­
plate to help keep track of your budget and 
checks. Paul Ward contributed a BASIC09 
program to calculate srudio room reverb 
times as a function of octave and surface 
treatment of the studio's wall . Hugo Bueno 
(MRGOOD) submitted the game Scramble. 
John Barrett (JBARRETI') po ted a public­
domain version of Swwyor. an application 
for civil engineers and urveyors. 

Utilities: Roger Krupski (HARDWARE­
HACK) contributed a new CC3Go module for 
OS-9 Lcvelll. This new version allow you 
to pecify the parameters CC3Go pa ses to 
the initial hell. Jim Sanford ubmitted 
Mow?. a utility that moves a fil e to a differ­
ent di rectory on the arne di k. Tim Fad­
den (07ESRTIMOTIIY) posted a new version 
of a spooling program suitable for installa­
tion in the startup fi le. RMA source is 

Eddie Kuns is pursuing a PhD in phys­
ics or Rm.rrers Unil·ersity. 1/e /i1•es in 
Aurora.lllinois and works as a program­
mer and researcher or F ermilab. Eddie is 
co-manar:er of rhe CoCo SIG: his user­
name is EDDIEKUNS. 
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included. Bruce lsted (BRUCEISTED) gave 
us an updated version of Bob Santy's RS­
oos utility to transfer files between RS-DOS 
and OS-9 di k . J eff Blower (SEBJMB) 
released a BASIC09 procedure that uses Pete 
Lyall's HDKir to make hard drive back-up 
and restoring a breeze yet simplifie the 
IIDKit interface. Zack Sessions (ZACKSES­
SIONS) howed u a turbo-charged ver ion 
of SDir (Super Directory). This ver ion 
run three to five time faster than the 
previous release. It offers all of the tandard 
di r option plus many more. Phil Zeigler 
(PHlLZEIGLER) contributed Vaughn Cato's 
program to unzip the new PKZJP-1 0 I ar­
chives compressed in the implosion fonnat. 
Mike Huskey (KINOTRENT) posted a re­
placement for wcreate. Jay Truesdale 
(JA YTRUESDALE) ubm iued a complete 
listing (current to December I . 1989)ofthe 
utilitie database. giving the complete 
description of each file. This list is uploaded 
in both the PAK and AR archi ve fonnat . 

Device Drivers: Jay True dale ent a 
listing of the Device Drivers database. 

Patche : The mu t-get of the month i. 
the I Patch file (and accompanying bounc­
ing ball demo) for grfdrv, released by 
Kevin Darling (KDARLI G). Thi · patch to 
the OS-9 windows graphics driver peeds 
operation in graphics windows up to I 0 
times. Mike Sweet posted a patch to this 
patched ver ion of g r fd rv to al low for 25-
line text screens (not graphics windows) 
and a patch to GShe/1+ Version 1.24A to 
allow it to take advantage of the speed of 
the patched g rfdrv. Phil Zeigler released a 
new version of CC3Go that allows you to 
protect your OS-9 boot with a pas word. 

Telecommunications: Wayne Laird 
(WAY. ELAIRD) submilled a list of OS-9 
BBSs. Eddie Kuns (EDDIEKU S) released 
KBCom Version 1.0.0, a new tenninal pro­
gram for OS-9 that emulate the VT lOO 

and VT52 tcnninals. Bill Brady (OS9UGED) 
released a faster version of WPXMod, Xmodem 
for WizPro. Jay Truesdale sent an archived 
directory listing for the Telcom database. 

Graphics & Music: Robert Louden 
(KURSE) posted a GIF picture file of pan of 
the Mandelbrot set. Brian Wright (POL­
TERGEIST) contributed a GIF picture of 
Seattle. Mike Knudsen (RAGTIMER) re­
lca cd Vcr 'ion 4.5.0-B of the UlriMusE Ill 
JukeBox CD Player. which fixes a bug in 
Release 4.5.0 that stick you in a long play 
list. Brian Wright submitted a collection of 
MAC sowld files. Eric Stringer (NES) posted 
three pictures produced by his new video 
digitizer, including one of the Teenage 
Muram Ninja Turrles. Doug Fraser (LDF) 
contributed three Christma hymns: ''An­
gels We Have Heard on High,'' "0 Come 
All Ye Faithful" and "What Child isThi ?" 
Kelly Thompson (KMTHOMPSOt-) submit­
ted "Carol of the Bells." to be played with 
UlriMusE. Paul Duncan (PDU'IIC) posted a 
compo ition by Scarlatt i. Brian White was 
bu y this month. He relea ed a Swr Trek 
game. a creen saver program poned from 
UNIX and Show. a program that allows you 
to view BIN. MAC and VEF fonnat picture . 
Show is expandable and allow you to view 
pictures larger than one screen. Mike Haal­
and (MIKEHAALA D) contributed C rou­
tines for loading and aving Get/Put buff­
ere; with VEF and VEFSquac;h picrure data. 
He also posted DigiView Version 1.3. a 
program to display DS-69 256-by-256 and 
128-by-128, 16-level grey scale pictures. 
Doug Fraser submi11ed a musical rendition 
of Pachelbel \"Canon in D." Warren Moore 
contributed a humorou demo ofBASIC09's 
Ger/Put buffers. 

Programmers Den: Zack Se ion re­
leased the latest version of Bob van der 
Poel 's RMA assembler library. Thi version 
includes C-like tring handling. numeric 



conversion, math and full documentation. 
Glen Hathaway (COMPER) posted an orbit 
program including C source. 

68K-OS9: Jay Truesdale submiued a 
demo of D .P. Johnson's FORTH00/68000. 

picrures from rhe Strip Poker game along 
wirh a utility to view them. Rand) Cassel 
(881 ROLL) uploaded !>everal digiti t.ed 
female teen heanthrob · including Debbi 
Gib on and Staci Keenan. 

a BASIC program to move Predator to disk 
and run it. 

Mu ic and Graphics: Jim Pogue {JIM· 
POOUE) submitted an executable mu~ic file 
that plays "0 Holy ight." Doug Fraser 
contributed a collect ion of Lyra music files. 
Gar y Poskocil (GPOS) uploaded several 
Orchestm-90 ChriMrnas carols including 
··carol of the Bclb" and "0 Come All Ye 
Faithful." 

CoCoSIG 
General Databa e: Matt Royal (TII­

EREB) contributed a message downloaded 
from a BBS telling the tale of " The M odem 
Civil War." 

CoCo 3 Graphics: Tommie Taylor 
(TOMMIETA YLOR) posted a CoCo Max 3 
picture of the CoCoNut BBS in Fayette­
ville. orth Carolina. Joe Walker 
(JDWALKER) submitted two demo of 
SuperSound. Gerald Young (THEVOY· 
AGER) relea ed an updated version of 
COUMP16. ARC. a screen dump utility. Donald 
Ricketts {STEVEPDX) contributed several 
640-format picture of TV women includ­
ing Paula Abdul and Farrah Fawcett. Larry 
M oor e (LDMOORE) posted a collection of 

Ut ilitie & App l i cations: Bryan 
Stephens (BRSTEPIIENS) submiucd 
Led~:er3, a spread heet program for the 
CoCo 3. Frances Calcraft (FRAN­
CALCRAFT) releac;ed an updated CoCo 3 
monitor progrum that allows you to exam­
ine and ulter memory. Gary Nelson (RAIN· 
'viA ) conrributed a machine-language 
program to prinr disk d irectory labels. Eric 
Srringer posted the newest vcr.;ion of Wayne 
Setzer· s mailing I ist manager for rhe CoCo. 
This program keeps track of addresses and 
print them out on labels. James Woodward 
(JIMWOOD} submitted a program to factor 
an integer into prime numbers. 

H eJp: Don Hutchison (OONHUTCHISOX) 
posted a file explaining the standards for 
uploading material to the database" in the 
CoCoSIG. 

Product Reviews & A nnouncement: 
Bren Stockdale (BRE~ ERS) ~ubmiued a 
brief description o f the new XPon interface 
f rom Orion Technologic.,. 

Telecommunications: Malcolm Heath 
( 'v!AC'II!:ATII) contributed a patch to allow 
all vcr~ions of IVEFAX to use SCREEN 1. I. 
Wayne Laird uploaded a list of BBS~ fort he 
Color Computer. 

Games: Eric Stringer conrributed the 
ncwe t ver.;ion of Rohnt Zap for the CoCo 
2 and 3. Hank Walther (COCOIIA.'•I) po~ted 

• EXTENDED • 
ADOS-3 

• Built-In RAMdlsk • Point-and-pick file select menu • 
No! a new vers.on ol A005-3 OUI a new pr()ducl tnal snarE!$ space w.lh AOOS-3 rn 
a 16K EPROM Arrow·key scleclron ol Illes 10 eKecule. LOAD COPY KILL Or 
SCAN The BACKUP commanO rs doubled In speed lo• lull d1sks propot11ona1ely 
taster lor panly lull diSks !BACKUPs to o r from 1M RAMd1~k 1yp1Clllly Ulke 51o 20 
sec I • BACKUP·w1lh·lorma1 • W1ld·card COPY anO KILL wilh op10ona1 promphng 
lor rndMd ual hies • Dale (or dale lime w1lh hardware c::lock \ displayed lor Illes 1n 
ctre drr8CIOI'f pr1n1ed on LLIST1ngs • DATES luncuon • Key repeac • Block 
moveicooy ot BASIC program 11~5 • TexcS<;rftn pnnlor oump • AUlo·reoooc ot a 
BASIC pr09rnm or thO OOS commano • Parn11o1 orrn11ng • Reao w" tc lormat 35 40 
lrac~s on IIO· Irack dnves • Suopons 3 double-sr<teo drrves plus 2 RAMonves • 
Atlows dtlferenl numbers o l tracks on d1tleren1 dmes • Sharesche ong1nal s e•c::el· 
len I c::ompallbthly w1th c::ommerc:1al soh ware For 128K CoCo 3 wilh AOOS-3 (RAM· 
dtsk use reQurres S12KI Includes inlormauon on 11av1ng an EPROM ournod ccostrs 
$15) ahor contrgu~~ng Extended AOOS·3 O~k $39.95. Extended A005-3 plus 
AOOS-3 $64.95. Or rver lor 01s1o rcaH1me clock $5. Adttprer lor con1ro11crs laCking 
28-p1n soc::kel. $10. SmartWalch real·t1me cloc:k (TanOy 25-1033f!qUIY) S3S (0rNet5 
tor E71 AOOS·3 anO 05-9 rnctuded. usab e •n 28-p.n soc::l<eled c::omrollers or tn 
Rom;~aek. $10). 

..... will blow your aoclta ott ..• lmpoulbla to give Extended ADOS· 3 
an~hlng oth., t han a rave review: · - Rainbow, Oclob« 198S. 

" Fiawlaaa. eompetlbla operation wit h lu•t about everything u nder 
the aun •.. by far the moat USEFUL product aver davl•ad tor the 
Color Computer:· _CoCo Cllpboa<d, Sept/Oct t98S. 

AOOS~3 (reVIewed July 1987) 
Custom1ze delaulc stanuo tTW~ssage colors screen wt<tlh baud rate. seep ra1es 
processor speed number ollrack& 135 40 or 80) Orsk I 0 a nO prrnt•ng are reliable al 
dOUble CPU speed EKtra commands such as FAST SLOW AUTO. RUNM SCAN 
CAT PRT Q NIOFF Keystro~e macros arrow-key serolllhrough BASIC programs 
edrVrepeal ollasc comma nO ;1u1o-ed11 or error hne. ML mon•tor,lols more Usable as 
a d1Sit ullhly or 1n EPROM 128K Coco 3 EPROM-burn•ng (COSI IS $15-20) rnlorma-
11011 provided 01sk. $34.95. ADOS lor CoCo I and 2 01sk S27.9S. 

FOR OS-9: Sm~nwatc:n real·llmeclock w1111 <trt•er. $30.00; 1n Rom pack S40.00. 

11111 N. Kend11ll Or. 
Sulte A108 
Mi11mi, FL 33176 
(305) 274-3899 

PLEASE ADO SZ $ oiPPING • NO DELAY ON PERSONAL CHECKS 
WE CANNOT ACCEPT CREDIT CARDS 

MVCanvas 2.0 OS-9 Paint Program 
rma!l .. a ;rcr~r:tor.! :j-~ ~! •e t H ~~Hit p:arsm s a<·~.tat·~ ::• ·t! :"'o: 
:omputer MVCan vas 'IV on.· ~Jit~.::: :: J~ '"lf.~O'l'S MVCanvas 1: ·h~ 
ONLY C~lc1 :omp:~r &rHh.: ej1•.r lh~· &1\•e. /OJ more choices ~han 
JUSl a J20 by 200 p1xe!, 16 color graphic reso!u \!on 1 

NOll' 'lllth MVCenves lh~ i~&~h1t e:l.t ni po111er ioun;; c~ly ur.je~ 
RSDO~ tsse:l produc:s 1s a.!~r~ed ~·,:r. ;l:e eerefn: cf a ~:: •• tti!S~tn i 
wmjo•»tn i en•"r~n:r.ent tc j:rc:lu~~ cr.e ~f the rr.ost •.•erse:1:: er.d 
p;.,~riul ~:reph:: r.a:keies ll"~•letle :c tne i!r. '!" :oter Com~~ ter : user 

MVCanvas 11 e mouse ;o-•stt~~ ke .. blard .;n-;er. ~r!rn.: ejn:r for lM ~5-y 
c.evel II ~lull. \lue 'l'andt't'ar, i en••trlr.:::er.t 

MVCan ves fe~t Jre; tr.:t~o~e 

o Mt:lt.1p!e ~creen re~o:'J tacns (inr dtfferent F.e;ti'J t:;r:!' • 
;~n by 21l0 with 2 or 1 cc!crs a 32: "'' 203 U!1ng ~ 'r IE :otors 

o MoJset JO''Slatklke yboerd con :rolled 
o Setett up tc 1~ ctlors lU 1 :r e palette or 6.; 
~ I~Ui iRescer. d1a:u:e~ ptciJre 1mp~11ni 
o V[f !inphtts i'crrnet ! 'l£f S:tJ e~h lnC {(Or.IJ)resslon) 
o Palette en1metun end Remap 

Instant irey scellnr rm c1GKZC. mode' 

Mult1~le fnnt ;up;or\ 
o Clipboard tnt!J jes C:p;-,(ut x ?'es~e •11ps, lnve~ t and ~emep 
c. Pl51n 1nverse tr61lsparent told. under:ule & pr;port1cnat t e:.t 
o Drll'li1RI features tr.;:lucle Ctrcle tllt~se, F.'dten;, L1r.e: ?en:1t 

Brush fu,. Erese S~rev. ~it Be' 'nd S:!mp 
Prtn ~ers su p!)Crt.!li Ej)son OMP {Tend" IBM Ge::;m 1, Star ~ t ltoh 

Sys\em R'qu!fei t'C'1 OS·~ :.v:. :t £i11~ t'nt·e ~12K 
Onl •t $4~.9~" • S3JO: K Nev P.e: ed16~" "'ies tex, C~D Or-::lers 1.1':1 H~O 

Send CheckilJ.nney ~rder to· 

llvper-7e th :cfV»"e ' ~:~ 1 !iennet Clf •m / l.es Veiat. ~:v 83!03 
?hone r·oz: JE2·:~46 
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SAVE up to 19°/o 
when you buy a joint sub­
scription to the magazine and 
ei ther RAI NBOW ON TAPE or 
RAINBOW ON DISK! A one-year 
subscription to THE RAINBOW 
and RAINBOW ON TAPE is only 
$91 in the U.S., $108 in Can­
ada, $153 foreign surface rate 
and $188 foreign airmail. A 
one-year subscription to THE 
RAINBOW and RAINBOW ON 
DISK is only $115 in the U.S., 
$138 in Canada, $183 foreign 
surface rate and $218 foreign 
airmail. ... 

Every month, these convenient 
services bring you as many as 24 
ready-to- run programs. Using the 
current issue of THE RAINBOW as 
documentation, all you have to do is 
load and run them. A one-year com­
bination subscription to THE RAIN-

BOW and RAINBOW ON TAPE or RAIN­
BOW ON DISK g ive you more than 230 
new programs! The typing time you 
save can be spent enjoying your 
CoCo! 

RAINBOW ON TAPE­
For No-Fuss Fun 

Back issues of RAINBOW ON TAPE 
are available beginning with the 
April 1982 issue. A single copy of 
RAINBOW ON TAPE is $10 within the 
United States; U.S. $12 in all other 
countries. The annual subscription 
rate for RAINBOW ON TAPE is $80 
within the U.S.; U.S. $90 in Canada; 
and U.S. $105 for all other coun­
tries. • 

RAINBOW ON DISK-­
Offers OS-9 Programs 

In addition to all the programs 
offered on tape, part of one side of 
RAINBOW ON DISK is formatted for the 
OS-9 operating system. That means 
you can now get all the OS-9 pro­
grams from the magazine - pro­
grams that cannot be put on tape. 
Back issues of RAINBOW ON DISK are 
ava ilable beginning with October 
1986. Subscriptions to RAINBOW ON 
DISK are $99 a year in the U.S. Cana­
dian rate is U.S. $115. All other 
countries, U.S. $130. Single copy 
rate is $12 in the U.S. ; U.S. $14 in 
Canada; and U.S. $16 in all other 
countries.· 

To order by phone (credit card orders only), call (800} 847-
0309, 8 a.m. to 5 p.m. EST. All other inquiries call (502) 228-
4492. 
Look for our envelope located between pages 66 and 67 for 
ordering individual subscriptions to THE RAINBOW, RAINBOW ON 
TAPE and RAINBOW ON DISK. 

• • • • • •. • • • e. • • ••• • o • • • • • • • • • • • • • • • • • • . • •• + •••• •• • • •• • • +. e ••• ••• • • • • • • • . •. • •. • • • • • • • •. • • • • • • •. • •. • • • • • • • • • • • • • • • • • •••••• • •• •. •. I 

YES! Sign me up for a joint 1-year subscription (12 issues) to: 0 THE RAINBOW and RAINBOW ON TAPE 

0 THE RAINBOW and RAINBOW ON DISK 

0 NEW 0 RENEWAL (attach labels) 

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

Address 

City ------State ___ ZIP----

Payment Enclosed 0 (•payment must accompany order) 
Charge: 0 VISA 0 MasterCard 0 Am. Express 
Account Number --------------
Signature ----------Exp. __ _ 

·u.s. currency only, please. In order to hold down costs. we do not b ill. Kentucky residents add 5% sales tax. Please allow 6 to 8 weeks 
for delivery o f first copies. Joint subscriptions to THE RAINBOW and RAINBOw ON TAPE or RAINBOW ON otst< begin w ith the current issue. 

Plea .. note: While group purchases of RAINBOW ON TAPE and RAINBOW ON DISK are pormitte<l (and multiple subscnptions are even discounte<l. il purchased on one 
order from a club), no license to make coptes ts conveye<l or tmplied. Yes. your group may even purchase a subscnption to our dtsk/lapo services, but such purchast> 
tn no way authonzes that any coptes be made ol that onginal disk/tape Speciltcally, this means that the onglnal dlsk/lllpo otsell may indeed be kept tn 8 club hbrarv 
lor use by members. However, a group purchase does not entitle club members. individually or as 8 group. to copy that disk/tape. 

Unauthonze<l copying ol any copyright product Is strictly Illegal. The copyright (right to make copies) is In no way conveyed In the purchase trsnsactton 

............................................................. .................................................................. 



to take advantage of from 64K up 
to a full 512K. Requires low cost 
amplifier (RS cat.#277-1008) and 
any microphone. Will run on a 
CoCo 1, 2, or 3. Vocal Freedom 
Disk: $34.95. Optional Hacker's 
Pac Disk: $19.95. Disk for both: 
$49.95 

Reads your master disk once and 
then makes super fast multiple 
disk backups on all your drives! 
No need to format blank disks 
first! Supports 35, 40 or 80 track 
drives. This utility requires rTkmial y~ 512K. Disk: $19.95 

Would your friends be '\ ~ ..r eri-C rJ. (JJ'tOifk 
impressed if your com- 8 • • • 
puter could read their r • \ • • • • 
minds? Mental Freedom r "- • a • • 
uses the techniques of Produce standard grade 2 
Biofeedback to control video Braille on a Brother daisy wheel 
game action on the screen. Tele- printer. Easy to use for sighted 
kinesis? You control the action or blind user. No knowledge of 

This is a fascinating CoCo 3 game with your thoughts and emo- Braille is necessary. Call for free 
of skill and coordination. Pyr- tions. Your goal is to materialize sample. Will run on CoCo 1, 2, or 
amix is 100% machine language and levitate objects with the 3. Disk: $69.95 
written exclusively to take ad- power of your mind while avoid­
vantage of all the power in your ing the insidious cobra. Mental 
128K CoCo 3. The Colors Freedom teaches peace of mind 
are brilliant, the gra- in the face of adversity. Mental 
phics sharp, the action Freedom even talks in a per-

fast. Written by <~a~~~)fectly natural voice without 
Jordon Tsvetkoff using a speech synthesizer! Re-
and a product of quires Radio Shack's low cost 
ColorVenture. Disk: $19.95 Biofeedback monitor, Cat. #63-

Cfl q I t . 675. Will r un on a CoCo 2 or 3 but 
r1 M d ~ i.JMiJl6, not CoCo 1. Disk: $24.95 

VDOS, The Undisk, ramdisk for 
the CoCo 1 or 2 only. Available 
only on tape: $24.95 
VDUMP, backup Undisk files to 
single tape file. Requires VDOS. 
Tape: $14.95 
VPRINT, Print Undisk directory. 
Requires VDOS. Tape: $9.95 

Vocal Y~ ~~ 
These three utilities giv: ~--••••••••••llillll. 

real power to your CoCo 7 r Add $2.50 shipping/ Freedom turns 
your computer into a digital 
voice recorder. The optional 
Hacker's Pac lets you incorpo­
rate voices or sounds that you 
record into your own BASIC or 
ML programs. This is not a syn­
thesizer. Sounds are digitized 
directly into computer memory 
so that voices or sound effects 
sound very natural. One "off­
the-shelf" application for Vocal 
Freedom is an automatic message 
minder. Record a message for 
your family into memory. Set Vo­
cal Freedom on automatic. When 
Vocal Freedom "hears" any 
noise in the room, it plays the 
prerecorded message directly 
from its Random Access Memory 
with amazing fidelity! You may 
also SAVE or LOAD sounds to and 
from DISK. VF also tests memory 

~ ~ handling in USA or 
This is the best Ramdisk avail- CANADA 
able. n lets you have up to 4 Add $5.00 to ship to 
mechanical disk drives and 2 
Ram drives on-line and is fully other countries 
compatible with our Printer 
Lightning. Disk: $19.95 

Load it and target it--except for 
the versatility it gives you. 
Never wait for your printer 
again! Printer runs at high 
speed while you continue to 
work at the keyboard! Disk: 
$19.95 

Dr. Preble's Programs 
6540 Outer Loop 

Louisville, KY 40228 
24 Hour Hot Line 
(502) 969- 1818 

Visa, MC, COD, Check 



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. 

21st Century Software .................... 25 Hawksofl, lnc ................................. 35 
Alpha Software Technologies ........ 27 Howard Medical .............................. 3 
Burke & Burke .............................. 5 1 Hypertech Software ........................ 93 
C.B. Games .................................... 53 JWT Enterpri ·cs ............................ 57 
CoCo Pro ....................................... 57 Metric Industries ............................ 85 
Cocosoft ........................................ 49 
Co less Computer Design ................ 25 
Colorwurc ...................................... 19 
Computer Island ...................... ...... 63 
Computer Plu ............................ IBC 
Constellation Computer 

Consultantc; .................................. 35 
CRC/Disto ...................................... 34 
Danosoft ........................................ 3 I 
Dayton Associates 

of W.R. Hall , Inc ......................... 75 
Delphi ............................................ 73 
Dr. Preble 's Programs .................... 95 
Eversofl Games. Ltd ....................... 55 
Frank Hogg Laboratories .............. 98 
G1mme oft ...................................... 2 1 
Granite Computer Systems ............ 87 
Gravity Studios .............................. 8 I 

ffi\] Call : 
Belinda Kirby 
Advertising Representative 
(502) 228-4492 
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Microcom Software .......................... 7 
Microcom Software ............. ............. 9 
Microcom Software ........................ II 
Microcom Software ........................ 13 
Microcom Software ........................ 15 
Microcom Software ........................ 17 
"licrodeal .................................... BC 
Microtech Consultants Inc ............. 37 
Northern Technolog1cs .................. 47 
Oblique Triad ................................ 33 
Owl-Ware ...................................... 69 
Owl-Ware ...................................... 70 
Owl-Ware ...................................... 7 1 
P & M Products .............................. 63 
PCM .............................................. 28 
Perry Computers ............................ 89 
r3 Systems ...................................... 49 
RAINBOW Binder<; ...................... 32 

The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box 385 
Prospect, KY 40059 
FAX (502) 228-5121 

RAINBOW Bookshelf .................... 8 
RAJ BOW CoCo History Book .. 82 
RAI BOW On Tape and Disk ...... 94 
Robert Offerman ............................ 53 
Second City Software .................... 97 
Spectrosystcms .............................. 93 
SPORTSWARE ............................ 41 
Sugar Software .............................. 79 
Sundog System .......................... rFC 
Super ·oft. Inc ................................. 45 
T & D Software ............................ 29 
T & D Software ............................ 47 
T & D Software ............................ 61 
T & D Software ............................ 77 
Tandy/Radio Shack .......... .............. 33 
Tandy/Radio Shack ........................ 42 
Tandy/Radio Shack ........................ 43 
Tepco ............................................ 83 
True Data Products ........................ 65 
Wa~tchware .................................. 55 
Zebra System ................................ 23 

O call: 
Kim Vincent 
Advertising Representative 
(502) 228-4492 



UIY@J_usE 
The Ultimate Music Editor for the CoCo 3 

"What if. .. 
all CoCo music programs were this good?" 

UttiMusE Ill is a MIDI 'Notation Sequencer'. It lets you write and edit 
sheet music on a 64Qx192 graphics screen using the mouse, play It on 
ANY MIDI-equipped syntheslzer(s), and print out the score ... Written 
by an experienced computer professional who is also a serious ama· 
teur musician and composer. With UltiMusE Ill, there is no more 'faking' 
to play what you want to hear! Perfect for the trained musician, 
UltiMusE Ill's natural notation also helps a beginner to copy a favorite 
piece of sheet music just as it looks. Why should your music sound like 
a machine? UltiMusE Ill has a wide pitch range, from 4 octaves below 
Middle C to over 3 above. Each staff has a 4-octave range centered on 
one of four clefs - Treble, Guitar, Bass, and Double Bass. Staff place­
ment, clefs, and part and MIDI channel assignments can ALL be 
edited... Professional software should use a professional Operating 
System. UltiMusE Ill uses the advanced fe es of OS-9 Level II and 
does not Interfere with its windowing a net in any way. 

SYSTEM REQUIREMENTS: CoCo 3 I' tv,0 1A ~ 
wi1h at least 256K memory, OS-9 Level2, r/2_/1.,... IYV 
Mouse or Joystick (Hi-ResJoystickAdapter -, tl ~b 
recommended), Syntheslzer(s) with MIDI· -1 Vti//t 1 

In jack, plus a Serial to MIDI cable. Tandy's ~€i ~ ""~' vG 
DMP printer, a MIDI Interface Pak. and a S, ~O.qy 
Multi-Pak are optiona ulpment. Co.qc ~l.Js, 

WORD SEARCH: $22.95 
A Word Search Puzzle Generator Utility 
program. CoCo 1,2,&3 Disk 

MORSECW: $19.95 
A complete Morse Code Totorial program. 
CoCo 1,2,&3 Disk 

SPACE RAIDERS: $16.95 
AFAST ACTION ARCADE GAME. Test your 
skills I CoCo 1 ,2,&3 Disk 

STARPIC UTIUTY: $19.95 
DMP-PIC UTIUTY: $19.95 
GEM-PIC unurv: $19.95 
A complete Graphics Printing Utility pro­
gram for the Star NX-1000 or Tandy's DMP 
or the Gemini Dot Matrix printers. Works in 
an easy to use Point 'N Click pull down 
menu environment. A MUST HAVE printing 
utility. CoCo 1.2.&3 Disk 

Check09MV: # 2. 1 $25.95 
Check09MV interacts with MultiVue for 
FAST & EASY checkbook balancing. No 
more waiting for your bank statement lor 
an ending balance. Check09MV will pro­
duce a check-by-check running total of 
your account In an easy to use formal End 
those monthly surj)flzesl 5t2k 

MASTER CATALOG: $19.95 
MASTER CATALOG 3: $19.95 
Organize your floppy disks with Master 
Catalog. Supports single & double sldad 
drives, alphabetize, sort , and search & find 
up to 3,000filenames. Program supports a 
Column Forma1 Hard Copy and Is 100% 
Mlfor lightning response. When ordering, 
please specify CoCo 1,2, or 3version. 

STAATQS.9 $32.95 
An Enjoyable, Hands·On Guide To OS-9 

./--_ .. level 2 On The Color Computer 3. Work 
CASIO MT-240 MIDI KEYBOAR .. 149_95 fromastep-by-step easytofollow tutorial 

~ \\\ IJu'C 
... l\}S 

\)\\\\"' 9'6 
$'6A· 

book and program disk Requires 2 drives, 
A/C POWER ADAPTER ............... $14.95 512K and an SO-column monltor.START 

SERIAL TO MIDI CABLE ...... ........ $19.95 OS.9 ... NOW NO MORE EXCUSES. 

~~~§~=~::=~~~=====~~~~~~~~~~1BaslcScreenEdltor ................ $19.95 r A-oos3 ............................ $34.95 
MY-DOS .......................... .. $14.95 

'FINAL EDITION' is just a news 
--------\\,\r>.:.ro~~--===-:-:1 print slogan meaning the very 

FINAL EDITION latest published Issue. In the 

DeskTop Publishing fort he CoCo3 just got 
better! Wrth the ALL NEW NEWSPAPER 
PLUS • FINAL EDITION, you can create 
complete and sophisticated Banners, 
Headlines along with Text Columns and 
Graphics. Bring in different pictures, fonts, 
fill patterns, and text from disk and create a 
publication with that pro-look to it. Comes 
complete with 22 fonts, 50 NewsArt pic­
tures and fill patterns. 128k or 512k Disk 

STILL ONLY $48.95 

case of Newspaper Plus-Final 
Edition, it means the latest up­
grade Is NOW available. Here 
are some of the added fea­
tures being offered: 

* Text Import with Left, Right, 
Centered & Justification 

• Ram Disk Utility (512k) 
• Stretch, Shrink & Com­

press picture utility 
• A new 'Oeslgn Your O.Vn' 

layout feature 
• Full Font Import ability 
* Text to Picture wrap-around 
• Disk Transfer Utility (512k) 

EPROM BURN SERVICE ............ $15.00 
Ram Disk Ughtnlng ....... ... ..... .. $16.95 
Printer Ughtning .................. .. $16.95 
BackUp lightning ................... $16.95 
VIPUbrary ......................... $149.95 
VIPWriter Ill ......................... $79.95 
VIP Calc Ill .......................... $69.95 
VIP DataBase Ill .. . . .. .• . ..••.•.• . ...• $69.95 
OS.9Solution ............ .. . ........ $24.95 
SchematicDfafting Processor . . .... $24.95 
Tape to Disk/Disk to Tape ........... $19.95 
Multi·PakCrack ..•..•.•....•......•. $24.95 
TelePatch ..... . ..................... $24.95 
BlackJack Royale ................... $16.95 
CoCo Calender Deluxe ............. $19.95 

NewsM A thruZ 
26 disks filled with useable clip art for 
Newspaper Plus & Newspaper Plus· Final 
Edition. $100.00 for the complete set. 

AP88S Ver: 3.00.00 SPECIAL INTRODUCTORY PRICE OF $39.95 
QUESTION: Have you ever wondered how someone can sell and support two different BBS 
programs while claiming both to be the BEST? Good question you ask ... we think so too!!! With 
the exclusive SCScommercial release of Mike Guzzi's APBBS program we end a years quest for 
a POWERFUL, HIGH QUALITY, and AFFORDABLE BBS program. Besides these three require­
ments, we also demanded full author assistance to help answer your questions and lend 
technical support. Mike Guzzi has not only written such a program In APBBS but has also offered 
his expertise and knowledge as the programmer and a SYSOP. Giving you FULL SUPPORT 
AFTER THE SALE I APBBS requires a CoCo3 w /512k memory, at least two double sided floppy 
drives (a hard drive Is strongly recommended), OS-9 Level2, and RS-232 pak. APBBS Is not for 
everyone. lt Is designed and intended 1orthe SYSOP who demands performance and support. 

MASTER CARD ·VISA 
C.O.D. • MONEY ORDERS 

ADD $2.50 SHIPPING 
($4.50 FOREIGN) AND 
AN ADDITIONAL $2.50 
FOR C.O.D. ORDERS 

Allow 1 to 3 weeks delivery 

P.O. BOX 72956 
ROSEU£, 1L 

60172 

ORDER 
708-653-<561 0 

BBS 
312-745-1387 
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The 
Tomcat is a major 

improvement over the 
CoCo 3. The Tomcat's TC9 6809 

CPU is over 25% faster! It uses a PC AT 
compat1ble keyboard, has two 'real' serial ports, sup­

ports a serial mouse, has a parallel printer port, has pro­
vision for 512K on board RAM or it can use a CoCo 3 512K 
memory upgrade, can be upgraded to 1 megaby1e with the 
Disto 1 Meg upgrade with no soldering, it has 8 bit D to A 
and 8 bit A to D. 8 bit provides better sound and a higher 
resolution joystick, 256 verses 64, it supports an internal 
speaker, has the standard CoCo bus so that CoCo car­
tridges can be used (Disto, Eliminator, Burke&Burke Etc.), 
is powered by a PC style power supply. This also allows in­
stalling the board in most PC clone cases, will work with 
most, if not all OS9 software, will have RSDOS compat­
ibility,and is K-Bus compatible! Whew!!! 

K-Bus capability allows interlacing the Tomcat to the 
68000 and even the 68030! By installing a 68000 CPU. the 
Tomcat becomes a dual-processing system! When in OS9 
Level II mode the 68000 becomes a co-processor to the 
Tomcat, like a accelerator to Level II with a 2 or 3 fold im­
provement in per1ormance! 

When the 68000 is the master under OS9/68K, the TC9 
acts as a co-processor to 68K. Switching back and forth 
between systems will be easy and will allow a smooth tran­
sition from OS9 to OSK. It is not necessary to have OSK to 
get the benefits of the 68000, but it provides a smooth tran­
sition when and If you decide to make the move. You go at 
your own pace, upgrading as you desire, and at each point 
you get a significant improvement in per1ormance, for a 
very slight cost. 

Expansion 

The world of 68K is open to you. The logical first step is 
to add a 68000 CPU which will immediately speed up Lev­
el II operations by several factors and opens the door to 
running OSK. No other additions are needed to run OSK, 
as OSK will run in the TC9 memory and use TC9 1/0. For 
further per1ormance increases additional boards, memory, 
110 etc. can be added to the Tomcat. It is even possible to 
have several TC9's in the Tomcat for a multi-processing 
system! Memory limits are 16 Megaby1es of which more 
than 14 Megabytes can be RAMI Because of the bus con­
cept upgrades to future CPUs only requires adding that 
CPU to accomplish it. For example, you could start with a 
68000 and later replace that with a 68030 and still use ALL 
of your other cards. When new cards such as the 68040 
become available, you could add those too. 

This is upgrading Without having to throw anything away. 
Even if you eventually switched over to 68K completely the 
TC9 still functions as a multi-function graphics co­
processor. Because of the wide variety of K-Bus boards 
available and those under development, the possibilities 
for the future are unlimited. The TC9 Tomcat truly is the 
CoCo 4 that Tandy should have made, for that matter it 
could well be the CoCo 5, 6, 7, 8 ............ . 

Should you get one? 

If you currently own a CoCo 3 and use it for either 
RSDOS or OS9 Level II the TC9 Tomcat is your road to 
the future. It will run your current software faster and give 
you power1ul new features and per1ormance at modest 
cost. You get the ability to expand at your own pace, at low 
cost. the way you want to do it. for your future. 

The future. 

FHL, in business since 1976, has been manufacturing 
680x0 based computers for over 6 years! The Tomcat is 
the computer for the 90's. We have put all of our knowl­
edge and experience into the creation of the Tomcat. We 
believe it is the best choice for you and for us. We create 
computers because we like to use them. not because we 
like to sell them. Every computer we've made has been 
one we've wanted for ourselves. The Tomcat is the best 
we've done ... so far. 

I Want One! 

We will start deliveries in late June of 1990. You can re­
serve a place on the wailing list by simply calling or send­
ing in your request. No deposit is required, you will be con­
tacted before delivery to confirm your order. There is no 
obligation. 

For a system with case, power/supply, TC9 and key­
board, prices start at only $499.95. The TC9 board alone 
is only $299.95. Many other options and configuralions are 
available. Please call or write for a complete brochure. 

USER-FRIENDLY 
SERVICE SINCE 1976! 

204 WINDEMERE ROAD - SYRACUSE NEW YORK- 13205 - 315/469-7364- FAX 315/469-8537 
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Tandy FD $899* 
Tandy 102 32K $349• 
Tandy WP-2 $279 

~-· 

DMP-133 $199• 

Color Computer 3 
w/1 28K Ext. Basic $1 15• 

Color Computer Disk Drive 
Drive 0 $179* Drive 1 $149 

Tandy 1000 Sl/2 $749 
Tandy 1000 Tl/2 $929 

... ___ . I-:~ I ~ - ---- .. , 

Tandyfax $699* 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS COLOR COMPUTER MISC. COCO Utrlll by Mark Data 39 95 
Tandy 1000 HX 1 Drrve 256K 259 oo· RadiO Shack Drrve Contoller 79 00• COCO Max Ill by Colorware 79 95 
Tandy 2500 XL 1 Dnve 1 Meg 1119 00 E)(tended Basrc Rom Kit(28 pm) 14 95 Max 10 by Colorware 79 95 
Tandy 3000 NL 1 Onve 512K 869 oo· 64K Ram Upgrade Ki1(2 or 8 chrp) 39 00 Auto Term by PXE Computing 29 95 39 95 
Tandy 2800 HD 1 DriVe 1 Meg 2529 00 Radro Shack Deluxe Keyboard Krt 24 95 lW-80 by Spectrum (COC03) 39 95 
Tandy 11 00 FO 1 Drrve 640K n9oo HI-RES JoystiCk Interface 8 95 TeleWnter 64 49 95 5995 
PRitmRS Color Computer Deluxe Mouse 44 ()() TeleWnter 128 79 95 
~ad10 Shack DMP-107 120 CPS 219 ()() Multi Pak Pal Chtp for COCO 3 14 95 Ehte Word 80 79 95 
RadiO Shack DMP 442 300 CPS 539 00 COCO 3 Servrce Manual 2995 Elite calc 3 o 6995 
RadiO Shack DMP-t33160 CPS 19900' Serial to Parallel Converter 59.95 CoCo 3 512K Super Ram Drsk 19 95 
Radro Shack OWP-230 Darsy Wheel 179 oo· Radro Shack Deluxe Joystrck 13.95· Home Pubhshmg by Tandy (CoCo3) 35.95 
Tandy LP-1 000 Laser Pnnter 1899 00 Magnavox 8515 RGB Monrtor 299.00 Sub Battle Srm by Epyx (CoCo3) 26.95 
Tandy OMP-240 192 CPS 8 color 399 00 Magnavox Green or Amber Momtor 99.00 Thexder by Sterr a ( CoCo3) 22 45 
Star Mrcronrcs NX-1000 Rambow 26900 Radro Shack CM-8 RGB Monitor 17900' Krngs Ouest Ill by Srerra (CoCo3) 31 45 
Panasonrc KXP 1180 192 CPS 219 oo· Radro Shack VM-4 Green Momtor 9900 Fhght Srm II by SubLogrc (CoCo3) 31 45 
Panasomc KXP 1191 240 CPS 259 oo· PBJ OK COCO 3 Upgrade Board 24 95 OS-9 Level II by Tandy 71 95 
Panasonrc KXP 1124 192 CPS 329 oo· PBJ 512K COCO 3 Upgrade 139.00 OS·9 Development S~stem 8995 
Ok1data 320 300 CPS 36900 Tandy OK COCO 3 Upgrade Board 29.95 Multr-Vrew by Tandy 44 95 
Oktdata 390 270 CPS 24 Wrre HD 515 00 Tandy 512K COCO 3 Upgrade 149 00 VIP Wnter (drsk only) 69 95 
OKI Laser 400 4PPM 99900 COLOR COMPUTER SOFTWARE VIP Integrated Lrbrary (drsk) 14995 
MODEMS TAPE DISK Prices are wblect to change without notice Radro Shack DCM-6 52.00 The Wrld West(COC03) 25 95 Pleoae con fOf shipping charges_ Prices In our r&-
Radro Shack DCM-7 8500 Worlds Of Flight 34 95 34 95 tall store may be higher Send tor complete 
Practrcal Penpheral 1200 Baud 14900 Mustang P-51 Fltght Srmul 34 95 34 95 catalog 
Practrcal Perrpheral 2400 Baud 17900 Rrght 16 Fltght Srmul 34 95 34 95 · sale prrces through 6130190 

CALL TOLL FREE 
,.BOO-J4J·8,24 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

IIlii 
ll!$-80 Is o registered trademark or Tandy Corp 

P.O. Box 1094 
480 King Street 
littleton, MA 01460 SINCE 1973 
IN MASSACHUSETTS CALL (508) 486·3193 




