






























































































































































































































































































































































,05AF 
,05CC 
,050,0 
,05F2 

,061,0 

SHELL "display 1b 4,0 ,0,0 c9 Sf" 
SHELL · "display 1b 4a ,01 b7 ,0,0 9d" 
REM * 
REM * finished with the background, 
REM * "chain" to the ticker 
REM * 
CHAIN "ex basic,09 clock2" 

Listing 2: c 1 oc1<2 

,0,0,0,0 
,0,0,04 
,0,0,0F 
,0,037 
,0,03B 
,0,05B 
,0,05F 
,0,08A 
,0,08E 
,0,0AB 
,0,0AF 
,0,0B7 
,0,0BE 
,0,0C5 
,0,0C7 
,0,0CB 
,0,0ED 
,0,0F1 
,01,05 
,01,09 
,011C 
,012,0 
,013,0 
,014,0 
,0152 
,0161 
,017,0 
,017C 
,0188 
,019A 
,019E 
,01AD 
,01BC 
,01BE 
,01C9 
,0105 
,01DC 
,01DE 
,01F,0 
,021C 
,0227 
,0232 
,0236 
,025C 
,026,0 

REM * 
REM * clock2 
REM * draw the tick marks around the face 
REM * 
REM * define the variables to use 
REM * 
DIM angle,color,x1,y1,x2,y2,x3,y3,a,b:INTEGER 
REM * 
REM * initialize the variables 
REM * 
x1=32,0 
y1=95 
color=1 
DEG 
REM * 
REM * set the drawing mode to "XOR" 
REM * 
SHELL "display 1b 2f ,03 11 

REM * 
REM * draw the ticks 
REM * 
FOR a=,0 TO 11 

FOR b=,0 TO 4 
angle=a*3,0+b*6 
x2=SIN(angle)*191 
y2=COS(angle)*95 
IF THEN 

x3=SIN(angle)*165 
y3=COS(angle)*82 

ELSE 
x3=SIN(angle)*175 
y3=COS(angle)*87 

END IF 
color=color+1 
IF co1or=8 THEN 

color=1 
END IF 
RUN gfx2("color",color) 
RUN gfx2("l i ne",x1+x2,y1-y2,x1+x3,y1-y3) 

NEXT b 
NEXT a 
REM * 
REM * end of ticker, "chain" to numbers 
REM * 
CHAIN "ex basic,09 clock3" 
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WE'VE OUTDONE OURSELVES! 
DS-69A DIGISECTOR TM 

THE VIDEO DIGITIZER NOBODY CAN BEAT! 
The DS-69A is the best video digitizer available for your COCO at any price. This new, turbocharged version of our 
original DS-69 Digisector allows your 64K COCO to see clearly into the world of any television picture. 

SPEED! The fastest- 8 images per second! 
PRECISION! The highest - 64 levels of true grey scale! 
RESOLUTION! The finest- 256 x 256 picture elements! 
Compabitibility Use with a black and white or color camera, a VCR or tuner. 
Compactness Self contained in a plug in Rompack. 
Coiwenience Use with a Y-cable, Multi-Pak, PBJ Bus or plug directly into the cartridge slot. 
Ease of Use Software on disk will get you up and running fast! 

POWERFUL C-SEE TM SOFTWARE 
C-SEE is the menu driven software package included with your DS-69A. Available on disk or cassette, it provides 
lightning fast 5 level digitizing to the screen, high precision 16 level digitizing for superb hard copy printout and 
simple keyboard or joystick control of brightness and contrast. Or call our driver routines _from your own Basic 
program for easy 64 level random access digitizing. Pictures taken by the DS-69A may be saved on disk or 
cassette by C-SEE and then edited with COCO MAX, MAGIGRAPH or GRAPHICOM for special effects. Any of the 
popular printers may be used to obtain printouts of images digitized by the DS-69A. 

ONE YEAR WARRANTY 
DS-69A Digisector & C-SEE Ill Software 

OR your DS-69 & 
MAGIGRAPH Graphics Editor on disk 

DS-69 DIGISECTOR TM 

$149.95 
$ 59.95 
$ 39.95 

THERE'S ONLY ONE BETTER . VIDEO DIGITIZER I I I 

And that's the DS-69A. The DS-69 is The Micro Works' original video digitizer, tried and true since 1984. It provideE 
almost all the features of the DS-69A and is now available at a new low price. The 05-69 features; 

SLUGGISHNESS 2 images per second. Quick enough to freeze all but the fastest moving pictures. 
INCOMPATIBILITY Brightly colored scenes may be striped when using a color camera. 
INCONVENIENCE Will not work with a Y cable. 
Otherwise, it's a DS-69A. Precision, resolution, compactness, ease of use, software and warranty. 
Except one last thing. 

DS-69 Digisector & C-SEE Ill Software $ 99.95 

Superb image quality produced by both Digisectors. 

Printout 

Screen Screen 

NO RISK GUARANTEE 
If you are not completely satisfied with the performance of. your new DS--69A or DS-E 
you may return it, undamaged, within ten days for a full refund of the purchase prie> 
We'll even pay the return shipping. If you can get any of our competitors to give ym 
the same guarantee, buy both and return the one you don't like. We know which on• 
you'll keep. 

THE~O© 

. Purveyors of Fine Video Digitizers Since 1977. W@ 
Terms: Visa, Mastercard, Check or C.O.D. P.O. Box 1110 Del Mar, CA 92014 (619) 942-24( 



,026B REM * for the next circle 
,0283 REM * circle 1 
,029,0 REM * 
,0294 SHELL "display lb 5,0 ,0,0 bf" 
,02AB SHELL "display lb 4 f" 
,02BC SHELL "display lb 32 ,06 11 

,020,0 REM * 
,0204 REM * circle 2 
,02El REM * 
,02E5 SHELL "display lb 5,0 ,0,0 77 11 

,02FC SHELL "display lb 4f 11 

,03,00 SHELL "display lb 32 ,05 11 

,0321 REM * 
,0325 REM * circle 3 
,0332 REM * 
,0336 SHELL "display lb 5,0 ,0,0 66 11 

,0340 SHELL "display lb 4f" 
,035E SHELL "display lb 32 ,04 11 

,0372 REM * 
,0376 REM * circle 4 
,0383 REM * 
,0387 SHELL "display lb 5,0 ,0,0 55 11 

,039E SHELL "display lb 4 f" 
,03AF SHELL "display lb 32 ,03 11 

,03C3 REM * 
,03C7 REM * circle 5 
,0304 REM * 
,0308 SHELL "display lb 5,0 ,0,0 44 11 

,03EF SHELL "display lb 4f" 
,04,0,0 SHELL "display lb 32 ,02 11 

,0414 REM * 
,0418 REM * circle 6 
,0425 REM * 
,0429 SHELL "display lb 5,0 ,0,0 33 11 

,044,0 SHELL "display lb 4f 11 

,0451 SHELL "display lb 32 ,01 11 

,0465 REM * 
,0469 REM * circle 7 
,0476 REM * 
,047A SHELL "display lb 5,0 ,0,0 22 11 

,0491 SHELL "display lb 4f 11 

,04A2 SHELL "display lb 32 ,0,0" 
,04B6 REM * 
,04BA REM * circle 8 
,04C7 REM * 
,04CB SHELL "display lb 5,0 ,0,0 11 11 

,04E2 SHELL "display lb 4f 11 

,04F3 SHELL "display lb 32 ,07 11 

,05,07 REM * 
,05,0B REM * this section draws a white "bar" 

I 
,053,0 REM * over the bottom half of all the 
,0554 REM * circles, leaving the upper half as 
,057B REM * the "rainbow." 
,058E REM * 
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Editor's Note: To modify these routines for operation 
on a 128K CoCo 3, follow these steps: 

5) Enter the following command line: 

attr /d0/clocl<s r e w pr pe pw ENTER 

1) Delete the merge and shell lines from window! 
and do not use the procedure file to create window 
1 yet. 

6) Type w i ndowl and press ENTER to create window 
1. 

2) Start BASIC09 and enter the listings. On clockl, 
clock2 and cloclc3, however, do not enter the chain 
command lines which appear at the end of each of 
these listings. 

7) Enter load /d0/clocl<s and then enter the 
following commands while still in the normal 
window: 

clocl<l>/wl ENTER 
clocl<2>/wl ENTER 
clocl<3>/wl ENTER 
clocl<4>/wl& ENTER 

3) Use pacl< to place each of the four clock listings 
in your CMDS directory. , 

4) Type .chd/d0/cmds and press ENTER. Then enter 
· the following command line: 

merge clocl<l clocl<2 'tlocl<3 
clocl<4 runb>/d0/clocl<s ENTER 

8) Now you may use the CLEAR key to enjoy your 
CoCo clock. Keep in mind, because of the graphics 
memory requirements, you will not have any 
working memory left while the clock is running. Then type chd/d0 and press ENTER. 

Listing 1: cl ocl<l 

~~~~ 
~~21 
~~31 
~~35 
~~57 
~~5B 
~~7C 
~~8~ 
~~8B 
~~AE 
~~B2 
~~D6 
~~DA 
~~EE 
~~F2 
~llA 
~llE 
~132 
~136 
~15D 
~161 
~175 
~179 
~18E 
~192 
~lA~ 
~1A4 
~lDB 
~lDF 
~lFC 

~2~~ 
~225 
~246 

REM ****************************** 
REM * RainbowTime 
REM * 
REM * Programmed by Greg L. Zumwalt 
REM * 
REM ****************************** 
REM * 
REM * clockl 
REM * draw the clock face background 
REM * 
REM * set the drawing mode to "store" 
REM * 
SHELL "display lb 2f ~~" 
REM * 
REM * set the foreground color to "white" 
REM * 
SHELL "display lb 32 ~7 11 

REM * 
REM * set the background color to "blue" 
REM * 
SHELL "display lb '33 ~4 11 

REM * 
REM * clear the screen 
REM * 
SHELL "display ~c" 
REM * 
REM * place the draw pointer in the center of the screen 
REM * 
SHELL "display lb 4~ ~1 4~ ~~ Sf" 
REM * 
REM * the following "circlen sequences 
REM * draw a circle, then fill it, 
REM * then change the foreground color 
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Rainbow Time to run; eliminating them 
will save typing time). After you enter 
the last line, type: 

q 

This puts you back in the BASIC09 
command mode. Continue by typing: 

save 
l<i 11 

The clock] program is now on the 
disk, and BASIC09 is ready for clock2. 
Follow the same procedure for entering 
the clock2, clock3 and clock4 programs 
substituting clock2, clock3 and clock4 
as the name of the program to edit. 

Running Rainbow Time 
Now that the four RainbowTime 

programs have been entered and saved 
on the disk, we start the clock by typing 
in the following: 

I< i 11 
load clocl<l 
run 

You see the clock being built, one 
section at a time, and as one program 
chains to the next, you see the name of 
the next program appear on the screen. 
When clock4 begins, three hands ap­
pear (hours, minutes and seconds) with 
the second hand moving as each second 
passes. 

Each of the four Rainbow Time pro­
grams use OS-9 Level II graphics com­
mands in drawing the various parts of 
the clock. As you can see in the program 
listings, there are a variety of methods 
available to send these commands 
(SHELL, PRINT CHR$, etc). The 
RainbowTime programs intentionally 
use the various methods for the purpose 
of illustration. Examine each method 
carefully, as each has its own advan­
tages and disadvantages. 

The clock face is created by the 
programs clockl, clock2 and clock3. 

Clock] starts the drawing of the clock 
face by setting the screen background to 
blue, drawing a white circle, then filling 
it. It then draws seven smaller concen­
tric circles, filling each in a different 
color. Finally, the BAR comtnand is used 
to erase the lower half of the seven 
smaller circles, leaving the upper half as 
the rainbow. Notice that clockl uses 
SHELL "display ••.. " to send 
graphic commands. Clock] finishes by 
performing the chain to clock2. 

Clock2 draws the tick marks on the 

clock face. After initialization, a dual 
FOR/NEXT loop is entered. The two 
loops draw four short tick marks and 
one long tick mark (for the hours) 
around the outside edge of the clock 
face, 12 times. Notice that clock2 uses 
the command RUN GFX2 to set the 
foreground color and draw the tick 
mark lines. This method of issuing 
graphic commands uses the BASIC09 
graphics interface module GFX2. The 
end result is the same; however, the 
GFX2 method requires the GFX2 mod­
ule in memory, thus leaving less for your 
programs. Clock2 finishes by perform­
ing the chain to clock3. 

Clock3 draws Roman numerals at the 
3, 6, 9 and 12 o'clock positions using 
LINE DRAW commands. The data state­
ments contain the starting and ending 
points for each line in each Roman 
numeral. A FOR / NEXT loop reads the 
data statements and sends them to 
GFX2 as line drawing commands. 
Clock3 finishes by performing the chain 
to clock4. 

Time Keeping for RainbowTime 
Clock4 is the run time program of 

RainbowTime. After declaring and 
initializing variables and setting up for 
screen drawing, a loop is entered that 
performs the time keeping function. 

The WHILE statement waits for the 
time to change by comparing the time 
with the string variable GETTIME. If 
the current time is different from GET­
TIME, the current time is copied to 
GETTIME and a conversion process 
from string to integer begins. 

The integer time is saved in the three­
element array, TIME. The three ele­
ments in the array represent seconds, 
minutes and hours, respectively. The 
seconds and minutes are simply con­
verted from string to integer. However, 
the hours are modified. The hours are 
first multiplied by five to place them in 
the range of five to 60, like the seconds 
and minutes (this is so the hand drawing 
subroutine at Line 10 can use the same 
equation for determining where the 
hands should point). Then, the value 
(minutes / 12) is added to hours. This 
gives the hour hand five distinct posi­
tions between the hours tick marks. 

The time array is then compared 
element by element with a second three­
element array, LASTTIME. If a differ­
ence is found , the hand associated with 
the difference (seconds, minutes and/ or 
hours) is erased from the LASTTIME 
position and drawn at the LASTTIME 
=TIME position. 

The subroutine at Line 10 converts 
the zero to 60 value passed to it in the 
LASTTIME(COUNT) element to the 
zero to 360 degree angle, ANGLE. 
ANGLE, using the BASIC09 SIN and 
COS functions, defines the X and Y 
endpoints (X2 and Y2) of the clock 
hand using radius as the vector length. 
The origin of the hand (XI and Yl) is 
always in the center of the clock. Note 
that radius is set to 120 if COUNT 
equals three, otherwise it is set to 160. 
(When COUNT equals three, the hours 
variable is being redrawn, so the hand 
is shorter.) 

So there you have it - Rainbow­
Time. What if you decide it would be 
nice to have Rainbow Time on the 
screen while you work on other pro­
grams in another window, but on the 
same screen? Well, this requires a scaled 
down version of RainbowTime, de­
signed for a smaller window. 

What? You don't want to type in the 
entire program again ch~nging each and 
every data value? I don't blame you. 
Refiguring all of those values for a 
smaller window would take hours! 

Well, relax, OS-9 Level II and the 
windowing system come to the rescue. 
The windowing system's scaling mathe­
matics convert the 640-by-192 screen 
coordinates of Rainbow Time into 
whatever size window you define, auto­
matically! Whenever you design a pro­
gram that generates graphics, always 
base the graphic coordinates on the 640-
by-192 screen size. Then, OS-9 will 
properly scale the coordinates fo r any 
size window your program is run on. 

Experiment With RainbowTime 
I hope you enjoy Rainbow Time. It 

was designed to illustrate the use of a 
wide variety of the OS-9 Level II graph­
ics commands. 

Try running RainbowTime on a dif­
ferent size window, or even a different 
graphics screen type. Experiment with 
the colors and the color palette. Try 
adding the remaining hour numbers. 
Add an alarm function by comparing 
GETTIME with a date / time string the 
user can enter. 

Remember, Rainbow Time is running 
as one task on a multi-tasking computer 
system. This means that RainbowTime 
can run while you do other program­
ming. By experimenting, you will see 
how easy it is to create your own pow­
erful multi-tasking environment using 
Microware's OS-9 Level II, BASIC09, 
windows and graphics on the Tandy 
CoCo3. D 
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Those Great RAINBOW Programs 
Without All The Fuss! 

Subscribe to RAINBOW ON TAPE! 

Every month, RAINBOW ON TAPE brings as marty as two dozen ready-to-run 
programs right to you. Using the current issue of THE RAINBOW as documen­
tation, all you have to do is load and run them. Just a one-year subscription 
gives you more than 230 new programs! The typing time saved is time that 
can be spent with the CoCo. (RAINBOW ON TAPE does not include OS-9 
programs or those less than 20 lines.) 

Need a back issue RAINBOW ON TAPE? 
Issues available beginning with April 1982 

Subscribe to RAINBOW ON TAPE Today! 

LOOK FOR OUR ORDER CARD 
BETWEEN PAGES 34 AND 35 

The cost for a single copy of RAINBow oN 
TAPE is $10 within the United States; U.S. $12 
in all other countries. T he 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 
countries. U.S. currency only, please. ·In order 
to hold down non-editorial costs, we do not 
bill. 

DISK USERS: RAINBOW ON DISK 
IS NOW AVAILABLE! 

All the programs from THE RAINBOW- includ­
ing OS-9 - are now available on disk. For 
more information, see page 159 of this issue. 

NOW AVAILABLE ON DELPHI! 
For your convenience, RAINBOW ON TAPE can also be 

ordered via the Delphi Information Network, in our Shopping 
Service area of THE RAINBOW's Color Computer SIG (Special 
Interest Group) . · 

The individual programs from our past November issues are 
also available for immediate download in the RAINBOW ON 
TAPE Database area in THE RAINBOW's Color Computer SIG 
on Delphi. There is a $3.50 per program surcharge. 

RAINBOW ON TAPE is not a stand-alone product, but is 
intended as an adjunct and complement to the magazine. 
Even If you purchase RAINBOW ON TAPE, you will still need 
the magazine for loading and operating instructions. 

To order by phone, (credit card orders only) call 
800-847-0309, 8 a.m. - 5 p.m. EST. All other 
inquiries call 502-228-4492. 

Programs from Our Past 
Telecommunications Issues: 

November 1985 - Computer Trapshooting, a game that 
simulates the real-life sport of skeet shooting; XFER16, a 
communications program for transferring files over tele­
phone lines; C-QSL, a Ham utility that logs entries and writes 
out QSL cards; Remote2, an enhanced version of Remote, a 
remote terminal driver published in the November 1983 
Communications Issue; Horse, a two-player Simulation of the 
popular basketball game; CoBBS, part one of a complete 
bulletin board system; Screen Pokes Made Easy, several 
programming utilities that demonstrate how to hide credit 
lines in poke statements; Little Black Book, a personalized 
phone and address directory; Coax, a Ham utility that 
determines the various factors related to transmission line 
loss; BASIC Training, creates jargon from Latin prefixes, 
roots and suffixes; and Education Notes , demonstrates the 
uses of Radio Shack's Electronic Learning Book and a 
number-matching game for preschoolers. 

November 1984- EZ List, a utility that allows the use of arrow 
keys to list program lines one at a time; The Message Center, 
a bulletin board for saving and displaying messages at home; 
Road Race, a game for racing fans in which you must finish 
a given driving course without blowing your engine; Rain­
Board, programs to help set up a BBS; CC- Talk, a smart 
terminal package; Junkfood, a game in which you eat all the 
"edible" foods to gain points; Handler, the first of three parts 
on disk file organization; CLOAD Command Fixer, a tape 
utility that searches for the end of a file; Personal Savings, 
a personal savings and loan calculation program; and 
DosStart, a disk utility to store a BASIC command in Drive 0 
and have it executed by typing DOS. 



ARROW GAMES 
32K Ext. - $21.95 tape/$26.95 disk 
Six menu driven games for young 
children (ages 3-6) to teach direc­
tions. All games involve using the 
arrow keys Of"JLY. Games include: 
LADYBUG. BUTTERFLY. ARROW 
MATCHr KALEIDOSCOPE, RABBIT, 
and DOODLE. Colorful graphics. 

FIRST GAMES 
32K Ext. - $24,95 tape/$29.95 disk 
First Games contains 6 menu driven · 
programs to delight and teach your 
early learners (ages 3-6). These 
games enrich the learning of colors. 
numbers. lower case letters, shapes, 
memory, visi.Jal discrimination and 
counting. 

CLOZE STORIES 
321< Ext.- $19:95 Tape/$24.95 Disk 
T)1ese programs give students prac­
tice using the popullar CLOZE read­
ing technique. Each program contains 
grade appropriate short stories With 
key missing words to be deduced by 
the student. Available for grades 3, 4, 
5, 6, OR 7. Please specify. 

DRAWING CONCLUSIONS 
32K Ext ·tape $19.95/disk $24.95 
These programs contain short stqries. 
Each story has two · accompanying 
questions that ask the student to draw 

~ 
RAINBOW 
CERTIFICATION 

SEA L 

LOCATING STORY DETAILS 
32K Ext. - disk only - $24.95 

These programs contain short stories. 
Each has an accompanying picture. 
Questions about story details refer to 
either the text or pictures. The disk 
generated graphics are an integral 
part of these attractive programs. 
Available for grades 2-3 OR 4-5. 
Please specify. 

FOREIGN LANGUAGE GAMES 
32K Ext.- $19.95 tape/$24.95 disk 

(500words) 
French or Spanish Baseball 

Score base hits or home runs for 
correct answers. You're out if wrong. 
Correct answers supplied. Fun way 
to learn and practice vocabulary. 
P[..EASE SPECIFY LANGUAGE. 

• • {J '1 ' . l;j ' •• !J!J 

PUNCTUATION PRACTICE 
32K Ext. -tape $19.95/disk $24.95 
On screen practice in proper usage 

(718) 948-27 48 

MATH TUTOR SERIES 
16K Ext. 

These tutorials take the child through 
each step of the example. All pro­
gr· msinclude HELP tables, cursor 
and graphic aids. All allow user to 
create the example, or,leHhe com­
puter choose. Multi-level. Great 
teaching programs. 

LONG DIVISION TUTOR 
$14.95 tape/$19.95 disk 

MULTIPLICATION TUTOR 
$14.95 tape/$19.95 disk 

FACTORS TUTOR 
$19.9~ tape/$24.95 disk 

FRACTIONS TUTOR (addition) 
$19.95Jape/$24.95 disk 

FRACTIONS TUTOR (subtraction) 
$19.95 tape/$24.95 dis~ 

FRACTIONS TUTOR (mult.) 
$1..~.95 tape/$24.95 disk 

COMPUTER LITERACY 
32K Ext.- $19.95 tape/$29.95 disk 

A computer literacy quiz exclusively 
for the Color Computer. Tests and 
scores from over 60 questions on a 
Hi· res upper and lower case screen. 
Reviews computer literacy and 

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

Please add $1 .00 per order for postage. N.Y . residents, please add proper tax . FREE set of BINARY DICE, including full directions, with 
orders of 2 or more items . 

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



Living on Rainbow Time 

I have been using the CoCo 3 for 
quite some time now. I must say, my 
enthusiasm for this machine hasn't 

waned a bit. I've seen a variety of 
benchmarks comparing machine X with 
machine Y using "mflops," "FFTs," etc. 
Well, I've got my own benchmark for 
computers that reads: The power of a 
computer is directly proportional to the 
length of time it holds my attention. 

And that's the reason for Rainbow­
Time. RainbowTime is a real-time 
analog clock that remains on the CoCo 
3 screen while I work (to remind me that 
after 12-14 hours of CoCo 3 experi­
menting, its time to sleep). 

In our previous window discussion, 
"The Color Computer 3 Does Win­
dows, and More" (September 1986, 
Page 20), we created examples of win­
dows using text only output. This time, 
we'll put the CoCo 3 into high gear and 
experiment with the graphics displays. 

OS-9 Level II Graphics 
The OS-9 Level II windowing system 

supports six screen types summarized in 
Figure I. 

Using the DWSET command (the 
"create a device window" command), 
the user has the choice of any of the six 
available screen types. 

Notice that screens five, six, seven 
and eight are graphics screens. In our 
last discussion on windows, we used 
Screen 7, a graphics screen, as a text 
display by merging a graphics character 
set with it. This time, we're using Screen 
8, again merged with a character set, but 
also including the use of some 6f the 
OS-9 Level II graphics commands. 

BASIC09 and Chains 
RainbowTime is written as four sep-

An independent programmer and com­
puter designer, Greg Zumwalt is one of 
the select few writing Tandy software 
for the new Color Computer 3. He owns 
ZCT Software of Tulsa, Oklahoma. 
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By Greg L. Zumwalt 

arate BASIC09 programs. The first three 
build the "static" portion of the clock; 
the last is the running portion. Each 
program performs a specific task, and 
when finished, calls the next. This 
process continues until the fourth pro­
gra~ is called and the clock begins 
runmng. 

In BASIC09, the process of calling 
programs in this manner is called chain­
ing. The advantage of chaining is that 
when a program has completed its task, 
it can be erased, and the next program 
loaded in its place. In our example, once 
the clock face has beeh created, the 
programs that created it are no longer 
required. By using chaining, these 
programs are removed from memory, 
leaving more memory for other tasks. 

Getting Started 
We need to create a type eight device 

window. Remember the OS-9 build 
command? We will use it to build a 
procedure file to create the window. At 
the OS-9 prompt, enter the following: 

bu i ld windowl 
in i z wl 
merge S\:JS/stdfonts > /wl 
disp l a\:j lb 20 08 00 00 2 8 18 07 

00 00 > /wl 
she 11 i =/wl&. 

Number 

01 
02 
05 
06 
07 
08 

Size 

40 by 24 
80 by 24 

640 by 192 
320 by 192 
640 by 192 
320 by 192 

After the last line, press ENTER twice. 
When the OS-9 prompt appears, con­
tinue by typing: 

windowl 

When the OS-9 prompt appears this 
time, press the CLEAR key, and Device 
Window type eight appears on the 
screen. We are now ready for BASIC09. 

The four BASIC09 programs that 
create RainbowTime are entered and 
saved on the disk individually. To do 
this, we must first enter BASIC09. From 
the OS-9 prompt on Window I type: 

bas i c09 !H21< 

This loads BASIC09 into the CoCo 3 
and allocates 12,000 bytes of memory 
for us to use. 

Now we will enter the clock! pro­
gram. At the BASIC09 prompt on Win­
dow I type: 

e cl ocl<l 

This tells BASIC09 the name of the 
program to edit, clock!. BASIC09 re­
sponds with a PR OC EDURE c 1 ocl<l 
followed by the BASIC09 edit prompt. 
Proceed from here by carefully typing 
in the clock! program shown in Listing 
1 (the programs contain many REM 
statements that are not necessary for 

Color Memory Type 

8&8 1600 Text 
8&8 4000 Text 

2 16000 Graphics 
4 16000 Graphics 
4 32000 Graphics 
16 32000 Graphics 

Figure 1: Screen Types 
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co mputer again, so I figured out 
another way to connect the A/ C onf off 
switch. I opened up one lead of the 
power cord and, using "wire nuts ," 

sp liced the lead s from the remote 
switch. Also shown is the two-prong 
miniature plug which connects the 
remote Reset switch to the internal 

Figure 3 

Reset switch . These can be seen in 
Figure 2. 

The cables I used are serial printer 
and modem interface cables, Radio 
Shack part number 26-3020. For my 
purposes, cutting two cables gave me 
the required four needed to intercon­
nect the two printers and the modem to 
the CPU. Figure 3 shows an inside view 
of the completed switcher. 

Finally, I dressed up the box with 
some scraps of the contact paper I used 
when I built my computer table, which 
blends it in and gives it a fin ished 
appearance. 

I haven't been using this device too 
long; however, I can already say that I 
wish I had built it sooner because it's a 
real convenience. In particular, I like 
having the A / C power and Reset 
switches located where they are easy to 
reach. 

(Questions about this project may be 
directed to the author at 8350 East 
McKellips Road, Apt. 111, Scottsdale, 
AZ 85257. Please enclose an SASE for 
a reply.) ~ 

£),4/().//. .. COME 0/f/ 
IVCJW.! . E/l5/I. .. E.A5YI 

A/1-!-1;1//l EV!l..E/<A/ .. . ] (J(JST LOI/,E. ALL 
77115 00,11/Ptf!ER 7;4LX.I (;oT IT( 
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The Super Switcher 

This device incorporates . several 
features which, individually, 
have been described in the past, 

but not in this combination or format. 
Collectively, they are very useful in 
conjunction with the CoCo. 

It started out as a simple switching 
device consisting of a four-pole, three­
position rotary switch and a 2 by 2 by 
2Y-! inch mini-box built to switch the 
computer serial I / 0 port between my 
modem and CG P-115 graphics printer. 
Later, when I acquired a dot-matrix 
printer, it became necessary to switch 
three peripherals. 

Then an article was published in THE 

RAINBOW (October 1984) which de­
scribed how to connect the modem and 
printer by a switch, so what was fed into 
the computer from the modem would 
also drive the printer making a hard 
copy of what appeared on the screen. 
This seemed like a good idea and I 
decided to add that feature to the 
switcher, along with three LEDs to 
indicate which peripheral was con­
nected to the computer's I/ 0 port. 

Since one of the three LEDs would 
always be lit when the computer was on, 
it would also serve as an on / off indica­
tor. The idea seemed to grow, and 
before long I decided I would add 
remote control switches to control the 
computer on / off and reset functions . 

The original mini-box was now much 
too small, so I obtained a larger box 
which measured 4 by 2Y-! by 2Y-! inches. 
The rotary switch, mentioned before, 
came out of my junk box. The LEDs are 
Radio Shack part number 276-018 -
they come two to a package. The AC 
power on( off switch is a Radio Shack 
square push putton switch (push-on/ 

Bob Merryman has been a licensed 
Ham Radio operator for the past 50 
years and has built many pieces of 
electronic equipment. Two years ago he 
added computing to his list of hobbies 
and has built several items associated 
with this hobby, too. 
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push-off) rated at 3 amps, and is part 
number 275-617. The Reset switch is a 
Radio Shack square push-button 
switch (part number 275-618). The 
SPST toggle switch also came from the 
junk box, but any switch will work. The 
rubber grommets, miniature two-prong 
connector, together with the scrap 
metal for the mounting brackets and 
cable holding shelf, were also from the 
junk box. 

Figure 1 illustrates the completed 

Figure 1 

device mounted under the shelf and to 
the right of the keyboard , by means of 
two L brackets. The three LEDs are 
labeled "CGP," "MOD" and "DMP" 
(color graphics printer, modem and 
dot-matrix printer, respectively). Below 
the knob, on either side of the toggle 
switch, are labels "PI M" and "OFF" 
(printer and modem connected , or off). 
Beneath the two push-button switches 
are labels reading " A/ C PWR," on the 
left side, and "RESET" on the right. 
The labels were made with a Dymo label 
maker. 

Figure 2 illustrates how the cables are 
fed through the rear of the box, through 
loosely fitting grommets, to allow re­
moval of the back cover for access to the 
parts. I labeled the cable alongside of 
the grommet so I wouldn't get confused 
while wiring the device. To hold the end 
of the cables in the box so there would 
be no strain on the wires , I used a small 
piece of aluminum bent into a 90 degree 
angle. Holes were then drilled to receive 
the four grommets, which were suffi-

ciently small to really grab the cable 
tightly. The bracket is fastened to the 
side wall of the box by means of pop­
rivets. After stripping off about two 
inches of the outer covering from the 
cable, I pushed the cable end into its 
proper grommet (lined up with 
grommets on back cover) and with a 
twisting motion, pushed the cable 
through just far enough to have the 
outer cover show beneath the grommet. 
This was done one cable at a time, 
soldering the four connections before 
proceeding to the next cable. 

The two zip-cord wires going to the 
A/ C and Reset switches, are also fed 
through grommets in the back of the 
box and then tied in a knot to prevent 
them from being pulled out. They are 
then soldered to their respective 
switches. 

Before I completed the switcher, I 
replaced the keyboard with an up­
graded board (Figure l was taken 
before the upgrade). While the case was 
open, I soldered the miniature two­
prong plug leads (female end) to the 
internal Reset switch using the two 

Figure 2 

terminals on the right side and closest 
to the front of the computer. After 
securely soldering the wires to the Reset 
switch terminals, I fed them out of the 
case under the Reset switch button. 
There was plenty of room wi thout 
having to cut or drill the case. 

When I finally finished my switcher 
project, I didn't feel like opening the 



Group act1v1t1es are wonderful 
things, but individual parental activities 
can be very helpful also. Of course, 
encouragement for your own child is 
necessary. Parents should encourage 
their children to Jearn on the computer, 
and to engage in a variety of activities, 
not just playing Simulation games or 
programming in BASIC. I assume that 
most people reading this have a Color 
Computer in the home. A home com­
puter is helpful for the school child, but 
not really needed. Parents can provide 
encouragement by looking at work 
brought home from school, suggesting 

~~Just as education 
begins with parents, 
so it can also end 
with parents." 

after-hours projects for their child, and 
a host of other activities limited to the 
school computer. A home computer is 
simply an added attraction, although 
one I would strongly recommend. 

Encouragement, however, does not 
need to stop with your own child. 
Parents can provide encouragement for 
their local computer education program 
and for the school. A simple note 
delivered to school expressing your 
encouragement will go a long way 
toward staff morale. Just like you, 
teachers like to receive recognition for 
their efforts. 

Parents can show support for the 
computer program in their local schools 
in a variety of ways. A show of support 
for the program at school board meet­
ings will long be remembered. Perhaps 
you are in a position to help the pro­
gram receive publicity, through your 
local newspaper, radio station or tele­
vision station. A story, for example, 
about a class having an art lesson on 
computers might attract the local news 
media. Our culture is still impressed 
with the creativity of young children 
when dealing with computers. News 
reporters love to interview a child who 
uses jargon terms to explain what a 
computer program does. 

Perhaps you are in a position to 
arrange a field trip for a class to a 
computer facility, or a business that 
uses computers. Perhaps your own 
business uses computers in ways that 
would be interesting for a field trip. This 

type of lesson can tie in well with a 
career awareness activity, and might be 
welcomed by school people. 

You can contribute time to your 
school, without having a major event 
like a field trip. You might volunteer to 
do a presentation on the way you use 
your computer. If you use a microcom­
puter in some unusual way, your school 
might enjoy a visit from you to explain 
your particular application. 

Parents can contribute more than 
time and funds raised through a group. 
You can contribute your expertise (and 
your own child's expertise) by such 
things as reviews of programs. Reviews 
by parents might be especially impor­
tant for any software purchased by a 
PTA. Teachers, even when they have the 
monetary resources for reviews, are 
hard pressed to find time to provide 
adequate reviews for all educational 
software available today. Parents can 
help screen software, and provide a 
focus for teacher reviews. In fact, it may 
be worthwhile to have several parents 
review the same software, in order to get 
a wider perception of quality. 

This article would not be complete 
without a special riote for those parents 
who are not interested in computers. It 
may well be that in your home, one 
adult is interested in computer applica­
tions, and one adult has a strong aver­
sion to electronic equipment. The com­
puter hater still has a parental 
obligation to be involved in the child's 
education. If you are such a person, and 
forced to read this by a loving spouse, 
please realize that when your children 
are older, they will have to be more 
involved with machines than you. You 
can still provide support for your child's 
computer education, without having to 
touch a keyboard. Go ahead, get in­
volved with the computer program, 
even if not with the computer. 

Just as education begins with parents, 
so it can also end with parents. Parents 
cannot help but demonstrate their 
attitudes toward education. With the 
right attitudes and behaviors, children 
will realize that education is a life-long 
effort, not something that ends with 
formal schooling. Computer learning 
should not end with fo rmal schooling, 
any more than other areas of study. 

Your comments, thoughts, sugges­
tions are welcome. Please write me at 
829 Evergreen, Chatham, IL 62629. 
Until next month, keep on learning, and 
demonstrating that learning never ends. 
Share the fun. &::\. 
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The Most Important 
Educators of All 

W hen we think of the process 
called schooling, we often 
think of people. Generally, 

the relationship between teachers and 
students is the first thought we have 
concerning the schooling process. 
Sometimes we expand those initial 
thoughts to include administrators. We 
know that principals are extremely 
important in a child's education. Upon 
further reflection, we all admit that 
program directors, central office ad­
ministrators and superintendents are 
also crucial to the education process, 

_even if never seen by a child . 
In moments of rationality, we may 

even include all the support staff that 
helps to keep a school going. Bus driv­
ers, lunchroom workers, and all the 
other people involved in education play 
a role (even if not immediately noticed) 
in the lives of children. 

These are all very important, but we 
often ignore the most important people 
in the education of a child - parents. 

Michqel Plog received his doctorate 
degree from the University of Illinois. 
He has taught social studies in high 
school, worked in the central office of 
a school district and is currently em­
ployed at the Illinois State Board of 
Education. 
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The education process begins with 
parents, long before the child goes to 
school. During the school years, parents 
shape the way a child approaches les­
sons, the classroom, teachers, the entire 
institution. The attitudes a child has 
toward school are heavily dependent on 
the behaviors of parents. Positive be­
haviors, in the form of interest and 
support, can help a child do well in 
school; behaviors showing a lack of 
interest are reflected in the child's lack 
of enthusiasm. 

It is important for parents to realize 
that teachers have the best interests of 
the child in mind, even when parents 
disagree with teachers about those 
interests. Conversely, teachers should 
realize that parents also have the best 
interests of their child in mind, even 
when the two groups disagree. All 
players - parents as well as school 
personnel - have a role to play in the 
educational process. A parent ignoring 
that role diminishes the value of school 
for the child . 

The importance of parents extends 
beyond the general notion of schooling 
to the more specific components of the 
educational system, such as computer 
education. What should the role of 
parents be in the area of computer 
education? 

Some roles for parents include grol!p 
activities; some are individual efforts. 
One obvious group activity is to provide 
funds for hardware and software for 
classes. Schools are always in need 1of 
materials. Tax dollars need supplement­
ing for those things necessary for a 
quality education. Parent organiza­
tions, such as PTAs (Parent-Teacher 
Associations) raise funds for school use. 
Some of those funds could be directed 
toward computer hardware and soft­
ware . Does the school need a new 
printer? How about a large television set 
or monitor connected to the classroom 
computer, so a demonstration can be 
viewed by more than a few students? I 
am positive that your school could use 
something in the way of computer 
equipment or supplies, possibly a hard 
disk or extra paper. 

Football teams and marching bands 
have bo~ster clubs of interested parents. 
What about the computer club? Does 
your community have a support group 
for the computer club? Does your 
school even have a computer club? 
Perhaps a discussion with school per­
sonnel would lead to the creation of 
such a support group. (A side thought 
- wouldn't it be interesting to have a 
bake safe with the prices listed in binary 
code?) 
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21' IFC<>76451'THENPRINT 11 DATA ERRO 
R":STOP 
31' PRINT@162,"IF YOU HAVE NOTAL 
READY SAVED STAR GETPUTPAINT, 
DO SO NOW. 
41' PRINT:PRINT" OTHERWISE, TYPE 

CONT AND PRESS ENTER." 
51' STOP 
61' X=256*PEEK(27)+PEEK (28)+699:A 
=INT(X/256) :B=X-256*A 
71' POKE474,A:POKE475,B:POKE27,PE 
EK(474):POKE28,PEEK(475):CLEAR 
81' X=256*PEEK(27)+PEEK(28) :M=X-6 
99:FORI=M TOM+698:READD$:D=VAL(" 
&H"+D$) :POKEI,D:NEXT 
91' FORJ=1'T02:POKEM+7+J,PEEK(41'1+ 
J) :NEXT: DEL11'-
11'1' DATA 16,1,1B,81,AD,27,3,7E,C 
2,4D,9D,9F,81,C4,27,4,81,C5,26,E 
C,34,2 
111' DATA 86,4,97,7C,9D,9F,BD,B7, 
3D,34,11',BD,B2,6D,A,7C,26,F4,97 
121' DATA 7C,9D,9F,E6,67,54,54,54 
,E7,67,EC,62,54,54,54,E1',67,2B 
131' DATA 3D,5C,DD,41,CC,21',21',D1' 
,42,D7,51',E6,65,3D,E3,66,D3;BA 
141' DATA 1F,2,E6,61,E1,65,25,24, 
C1,BF,22,21',E1',65,5C,D7,43,96,42 
151' DATA 3D,DD,44,9E,27,31',1,A6, 
B1',91,7C,27,6C,84,C1',81,41',26,B 
161' DATA EC,81,31',8B,21',EE,32,69 
,7E,B4,4A,A6,68,81,C4,26,F5,11' 
171' DATA DF,7D,DC,21,93,7D,DD,7D 
,DC,27,93,44,83,1',3,DD,27,DD,23 
181' DATA DC,21,93,44,83,1',3,DD,2 
1,93,7D,1F,3,9E,7D,DD,7D;35,4,E7 
191' DATA C1',31',1F,8C,~,~,26,F5,1 
1',DE,7D,DE,27,33,41,96,7C,A7,C~ 
21'1' DATA 9E,44,AF,C1,D6,42,A6,A1' 
,A7,C~,31',1F,5A,26,F7,8C,1',~,27 
21~ DATA 48,96,5~ 1 31,A6,2~,EA,1F 
,13,A6,68,81,C4,26,A,AE,C1,9C,44 
,25,92,9E,44,2~,D8 
221' DATA 9E,44,33,42,9D,9F,81,B1' 
, 2 7, 7 I 81, B1 I 2 7, 6, 8 6 I A6, 8 c I 8·6, A4 
231' DATA 8C,86,AA,A7,8C,4,D6,42, 
A6,A4,A6,C1',A7,A1',5A,26,F7,A,43 
241' DATA 27,6,96,51',31,A6,21',EB, 
9D,9F,32,6B,39 
251' DATA 81,C3,27,25,8B,79,81,AA 
,27 
261' DATA 7,44,81,55,1~,26,FE,DE, 
97,51',9E,BA,33,89,18,1',DF,51,9D, 
9F,A6 
27~ DATA B4,9B,5~,A7,B~,9C,51,26 
,F6,35,91',86,3,97,7C,9D,9F,BD 
28~ DATA B7,3D,34,1~,32,61,BD,B2 
,6D,A,7C,26,F2,BD,B7,3D,9F,42 
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291' DATA 35,54,D7,42,D7,45,1F,1~ 
,C6,2~ 1 3D,D3,BA,1F,3,1F,1~,54 
3~~ DATA 54,54,8D,2B,F,44,1F,32, 
8D,11,3,7C,D6,5~,8D,1F,33,A8,E~ 
31~ DATA D6,43,D7,45,C6,FF,D7,44 
,1F,31,DC,BA,C3,17,E1,DD,7D,9C 
32~ DATA 7D,25,1,39,1F,3~,93,BA, 
2A,9,1F,98,DD,5~,5A,4C,DD,52,39 
33~ DATA D6,51,3A,A6,84,5C,D1,52 
,26,59,5A,D1,53,26,17,81,FF,27 
34~ DATA EC,84,3,81,3,27,5E,A6,1 
,81,FF,27,6,84,C~,81,C~,27,52,39 
35~ DATA 5A,D1,53,22,26,81,FF,27 
,48,E6,1F,C1,FF,26,4,C,53,2~,DA 
36~ DATA 84,C~,81,C~,26,8,A,51,A 
,52,3~,1F,2~,3~,A6,84,84,3,81,3 
37~ DATA 26,CA,2~ 1 26,81,FF,27,22 
,A,51,3~ 1 1F,A6,84,81,FF,27,18,A 
38~ DATA 52,2~,D2,5A,5A,D1,53,22 
,E,81,FF,27,A,E6,1,C1,FF,26,A~,C 
39~ DATA 51,3~,1,96,51,97,53,E6, 
84,C1,FF,26,3C,D6,45,E7,84,3~,1F 
4~~ DATA A,53,2A,F~ 1 D6,51,1F,31, 
5C,3A,D7,52,E6,84,C1,FF,26,4B,D6 
41~ DATA 45,E7,8~,C,52,C6,2~,D1, 
52,26,EE~33,C8,E~,D,7C,26,3,33 
42~ DATA C8,4~,3,44,26,3,96,42,8 
C,96,43,97,45,16,FF,26,E6,84,57 
43~ DATA 24,C9,57,24,C6,57,24,F, 
57,24,C,57,24,C,57,24,9,E6,84,D4 
44~ DATA 45,2~,9,C6,F~,8C,C6,C~, 
DA,45,E4,84,E7,84,2~,A7,E6,84,58 
451' DATA 24,BC,58,24,B9,58,24,F, 
5B,24,C,58,24,C,58,24,9,E6,84,D4 
46~ DATA 45,2~ 1 9,C6,F,8C,C6,3,DA 
,45,E4,84,E7,84,2~,9A,16,FD,4B,~ 
,~,~ 

Listing 4: GETPUT 4 

1 REM *** STAR GETPUTPAINT *** 
BY H. ALLEN CURTIS 
COPYRIGHT (C) 1985 

2 POKE334,158:POKE335,27:POKE336 
,111':POKE337,26:POKE4~1,126:POKE 

4~2,1:POKE4~3,78 
1~ PMODE4,1:PCLS1:COLOR~,1:SCREE 
N1,1 
21' LINE(1'i96)-(127,191),PSET,B 
3~ CIRCLE(64,144),4~:CIRCLE(12~, 

96),7~ 
4~ *PAINT84,164,17~ 1 17~:*PAINT12 
~,6~ 1 116,248:*PAINT114,15~,17~,8 
5:*PAINT6~,1~4,17~,85 
51' *GET~ 1 96,127,191,C 
6~ *PUT128,~ 1 255,95,C,PSET 
5~~ GOT05~~ 



Editor's Note: Listings 2 and 4 use the 
*GET and *PUT routines generated for 
Disk BASIC 1.0. For any other system 
configuration, including cassette, you 
will need to run Listing 1 and/ or Listing 
3 to generate the proper routine for your 
specific system. 

~ . . ... . .. 32 
130 ... .. .. 42 
200 . .... . . 90 
END ...... 46 

Listing 1: GETPUTl 

1 REM *** STAR GETPUT *** 
BY H. ALLEN CURTIS 
COPYRIGHT (C) 1985 

2 REMPOK~334,158:POKE335,27:POKE 
336,11~:POKE337,26:POKE4~1,126:P 
OKE4~2,1:POKE4~3,78 
1~ FORI=~T0288:READD$:D=VAL("&H" 
+D$):C=C+D:NEXT:CLS 
2~ IFC<>331l~THENPRINT"DATA ERRO 
R": STOP 
3~ PRINT@162,"IF YOU HAVE NOTAL 
READY SAVED STAR GETPUT, DO SO 

NOW. 
4~ PRINT:PRINT" IF YOU HAVE SAV 
ED STAR GETPUT, TYPE CONT AND P 
RESS ENTER." 
5~ STOP 
6~ X=256*PEEK(27)+PEEK(28)+289:A 
=INT(X/256):B=X-256*A 
7~ POKE474,A:POKE475,B:POKE27,PE 
EK(474):POKE28,PEEK(475):CLEAR 
8~ X=256*PEEK(27)+PEEK(28) :M=X-2 
89:FORI=M TOM+288:READD$:D=VAL(" 
&H"+D$) :POKEI,D:NEXT 
9~ FORJ=~T02:POKEM+4+J,PEEK(4~1+ 
J) :NEXT: DEL1~-
1~~ DATA 81,AD,27 ,3,7E,C2,4D,9D, 
9F,81,C4,27,4,81,C5,26,F3,34,2 
11~ DATA 86,4,97,7C,9D,9F,BD,B7, 
3D,34,1~,BD,B2,6D,A,7C,26,F4,97 
12~ DATA 7C,9D,9F,E6,67,54,54,54 
,E7,67,EC,62,54,54,54,E~,67,2B 
13~ DATA 3D,5C,DD,41,CC,2~,2~,D~ 
,42 1 07 1 5~,E6,65 1 3D,E3,66,D3,BA 
14~ DATA 1F,2,E6,61,E1,65,25,24, 
Cl,BF,22,2~,E~,65,5C,D7,43,96 , 42 
15~ DATA 3D,DD,44,9E,27,3~,1,A6, 
8~ 1 91,7C,27,6C,84,C~,81,4~,26,B 
16~ DATA EC,81,3~,8B,2~,EE,32,69 

,7E,B4,4A,A6,68,81,C4,26,F5,1~ 
17~ DATA DF,7D,DC,21,93,7D,DD,7D 
,DC,27,93,44,83,~,3,DD,27,DD,23 

18~ DATA DC,21,93,44,83,~,3,DD ~ 2 
1,93,7D,1F,3,9E,7D,DD,7D,35,4,E7 
19~ DATA C~,3~,1F,8C,~,~,26,F5,1 
~,DE,7D,DE,27,33,41,96,7C,A7,C~ 
2~~ DATA 9E,44,AF,C1,D6,42,A6,A~ 
,A7,C~,3~,1F,5A,26,F7,8C,~,~'27 
21~ DATA 48,96,5~,31,A6,2~,EA,1F 
,13,A6,68,8l,C4.,26,A,AE,C1,9C,44 
,25,92,9E,44,2~,D8 
22~ DATA 9E,44,33,42,9D,9F,81,B~ 
,27,7,81,B1,27,6,86,A6,8C,86,A4 
23~ DAT~ 8C,86,AA,A7,8C,4,D6,42, 
A6,A4,A6,C~ 1 A7,A~,5A,26,F7,A,43 
24~ DATA 27,6,96,5~ 1 31,A6,2~,EB, 
9D,9F,32,6B,39,16,FE,E2,~,~'~ 

Listing 2: GETPUT2 

1 REM *** STAR GETPUT *** 
BY H. ALLEN CURTIS 
COPYRIGHT (C) 1985 

2 POKE334,158:POKE335,27:POKE336 
,11~:POKE337,26:POKE4~1,126:POKE 
4~2,1:POKE4~3,78 
1~ PMODE4,1:PCLS1:COLOR~,1:SCREE 
N1,1 
2~ LINE(~ 1 96)-(127,191),PSET,B 
3~ CIRCLE(64,144) ,4~:CIRCLE(128, 
96),7~ . 
4~ POKE178,1:PAINT(64,144),,~:PO 
KE178,5:PAINT(12~,9~),,~:POKE178 
,139:PAINT(12~,1~~),,~ 
5~ *GET~ 1 96,127,191,C 
6~ *PUT128,~,255,95,C,PSET 
5~~ GOT05~~ 

~-
70 ... .... 116 
130 .... . . . 41 
200 . . ... . . 89 
260 ....... 44 
350 ...... 169 
410 . . . .. ... 4 
END ... .. 114 

Listing 3: GETPUT3 

1 REM *** STAR GETPUTPAINT *** . 
BY H. ALLEN CURTIS 
COPYRIGHT (C) 1985 

2 REMPOKE334,158:POKE335,27:POKE 
336,11~:POKE337,26:POKE4~1,126 : P 
OKE4~2,1:POKE4~3,78 
1~ FORI=~T0698:READD$:D=VAL("&H" 
+D$):C=C+D:NEXT:CLS 
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allow sequential loading with a single 
CLDADM command. To learn about 
Unk, see my article, "Link," which 
appeared in the January 1985 issue 
[Page 58]. 

In using Link, you need to know the 
lowest address of the *GET storage area 
as well as the highest RAM address. The 
addresses must be expressed in 
hexadecimal. The lowest address serves 
as both the entry and first address in 
Link's address scheme. The addresses 
can be derived as follows: After running 
to completion your BASIC program with 
*GETs, type and enter: PRINT 
HEX$(256*PEEK(39)+PEEK(40)+1), 
HEX$ ( 256*PEEI< ( 116) +255). Before 
applying Link, be sure to remove from 
your BASIC program the *GET state­
ments and any commands that are no 
longer required for drawing and paint­
ing. Then save the shortened BASIC 

program. 
For many applications, Star Getput 

will be ideal for generating graphics and 
animating them smoothly and quickly. 
However, there may be occasions when 
the shapes and sizes of display objects 
will depend on the program's current 
input data. For instance, the size and 
orientation of wedges in pie charts will 

be dependent on the data being entered 
during the current running of a pro­
gram. Pre-stored *GET display infor­
mation cannot be relied on in such 
cases. 

To increase the speed of graphics 
generation in programs of the foregoing 
type, I developed the program, Star 
Paint, in the previously mentioned 
article, "Festive CoCo." Star Paint adds 
the command *PAINT to CoCo's reper­
toire of BASIC commands. *PAINT not 
only colors objects at speeds consistent 
with *PUT's execution rate, but also 
conveniently colors objects in a multi-

. tude of hues. 
The programs, Star Getput and Star 

Paint cannot be employed together. 
Listing 3 was written to remedy this 
situation. With this program, called 
Star Getputpaint, you can make full use 
of all three commands, *GET, *PUT 
and *PAINT, in your BASIC programs. 

The purpose of Listing 3 is to produce 
a two-line version of Star Getputpaint, 
the analogue of the Star Getput two­
liner. 

If there are any remains of the two­
line version of Star Getput in your 
computer (such as stored *GET infor­
mation), turn the computer off and on 

again before typing Listing 3. To 
shorten your typing chore, you may 
want to load Listing I and take advan­
tage of the close similarity of lines I 
through 240 in listings I and 3. 

After yo.u have correctly typed List­
ing 3, save and run it. When the pro­
gram has completed execution, it will be 
in two-line form. Without changing the 
rest of Line 2, delete the word REM. Then 
save the two-liner. 

Adding a few lines to the two-line 
version of Star Getputpaint yields 
Listing 4. This program illustrates the 
combined use of *GET, *PUT and 
*PAINT. It executes much like Listing 
2 but faster. 

The use of Star Getput or Star Get­
putpaint, places a small restriction on 
cassette-based systems: The functions 
USRB and USR9 must not be employed 
in programs containing *GET, *PUT or 
*PAINT. 

In conclusion, *GET going, and 
*PUT your new graphics capabilities to 
work. 

(You may direct questions about this 
program to Mr. Curtis at 172 Dennis 
Drive, Williamsburg, VA 23185, 804-
229-7086. Please enclose an SASE when 
writing.) 0 

GRAFPLOT IEtTt)i Hand~~;pers! 
NEW! - THE BEST ~UST GOT BETTER! 

Investrf'lent Projection: T-Bills, FY '87 
GRAFPLOT DEH01 ---~ ~0 
•!5.00 DISK&. TAPE Son NEW I S & ~ 
REFUND W/PURC:HABE .;- • PREADSHEETS ~ 
"A GREAT PACkAGE ~ - ~U) 
GETs EVEN BETTER"£:~ FuLL-PAGE PRINTED GRAPHS!! , 

3~ R:;:ow ;~ ~ oo;:: 

UNCONDIT:IONAL~es> ~ ~ 
MONEY-BACK :z:~ ~ ~ 
GUARANTEE ! ! : vi 
~ .. ~~ "~~..... ., 
RAINBOW ~G> 0 12 cs:~ .~ 
c£a • ~·:~~ "0N L-' Mon1:hs Si~ce T-~i 11 I~vestrr~1e~ts a... 

* AUTOHATIC:ALLY LOADS DATA FROM MOST POPULAR SPREADSHEETS. * 291 GRAPHING BYI'IBOLB AND UNLIMITED OVERLAY OF DATA. * AUTOMATICALLY SCALES AND LABELS ALL THREE OF THE AXES. * CALCULATES HATH FUNCTIONS, INTEGRALS AND MOVING AVERAGES. * FULLY AUTOHATIC, MENU DRIVEN W/ COMPLETE ERROR TRAPPING. * Fl.LL-PAGE SCREENPRINTS ON ANY PRINTERs SPECIFY WITH ORDER. 

REQUIRES 32K EXT. BASICs ' TAPE - .40.00 DISK - .4!5.00 

~=~~~ER PictureJ?erfect UT~~~~~ 
UNIVERSAL SCREENPRINT PROGRAM 
* GET "PICTURE PERFECT" FULL-PAGE PRINTOUTS EVERY TIME! * "PERFECTLY BI11PLE" TO OPERATE - "SII1PLY PERFECT" RESULTS! * "PERFECTLY COPIPATIBLE" WITH ALL DOT MATRIX PRINTERS! * GET "PERFECT CONTROL• OFt t£16HT, WIDTH, POSITION, 

BAUD RATE, DOT DENSITY, NEGATIVE IMAGES, ETC. * THE "PERFECT SOLUTION" TO YOUR GRAPHICS PRINTING NEEDS! * COMPATIBLE WITH GRAPHICOM AND COCO MAX PICTURES! 

- ONLY -2~.00 ON DISK OR TAPE -

BUV BOTH PROGRAMS & SAVE -10-00 
CALL NOW FOB FREE INFORMATION (41!5l !547-7!5!57, OR WRITE• 

HAWKES RESEARCH BERVICEB1 8!59 STANFORD AVE, OAKLAND, CA 94608 
YOUR PERSONAL CHECK IB WELCOME! SHIPMENT WITHIN 48 HOURS! 
ADD •3.00 SHIPPING ON ALL ORDERS. CA. RESIDENTS ADD BALES TAX 
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I \ For the Color Computer 
1 

\ From Federal Hill Software 

Use your Color Computer to improve your per­
formance at the track! Separate programs for Thor· 
oghbreds, Harness horses and Greyhounds rank 
the horses or dogs in each race. Handicap a race in 
minutes, even if you've never handicapped before! 

All the data you need is readily available in the 
thoroughbred Racing Form, harness or dog track 
program. We even provide diagrams showing you 
where to find the information you need! Data entry 
is quick and easy. Our manual shows you how to 
bet, when to bet and when to sit out-one of the 
real secrets of good handicapping. 

Throughbred, Harness or Greyhound Handi­
capper, $39.95 each on tape or disk. Any two , just 
$59.95, all three only $79.95. Tape reqires 16K 
memory, Disk 32K. Will run on CoCo-3. You can 
buy a more expensive handicapper, but you can't 
buy a better one! 

Federal Hill Software 
8134 Scotts Level Rd. I viSA· j 
Baltimore MD 21208 · · · ' · 

Orders 800·628-2828 Ext. 850 
Information 301·521·4886 



A final example will lead into a 
discussion of the means of turning 
*GET's memory retention to advan­
tage: Delete lines 30, 40 and 80. Change · 
the *GET in Line 50 to *PUT and then 
append a comma and PSET to the end 
of that changed statement. Running the 
program shows that the same designs 
are displayed as previously, even with­
out the commands initially used to draw 
and paint them. Moreover, the designs 
are generated faster now. 

What this all implies is that if the 
*GET information stored in high RAM 
can be loaded along with the BASIC 
program, neither *GETs nor the com­
mands used to generate the stored 
display information need to be included 
in the BASIC program. The elimination 
of all these commands will make the 
BASIC program both shorter and faster. 
Furthermore, Star Getput will not 
destroy any string information because 
it will no longer need to assign *GET 
storage areas. 

With disk systems it is a simple matter 
to load the *GET information with the 
BASIC program. It can be accomplished 
by the following steps: 

• Run the BASIC program with the 
*GETs present to make sure all *GET 
storage areas are assigned and the 
needed information stored . · 

• Remove the *GET statements as well 
as all those commands which are now 
unnecessary for drawing and paint­
ing. 

• Save the *GET storage information 
by typing and entering: SAVEM"*STD 
RE-,256*PEEK(39)+Pt EK(40)+1,2 
56*PEEK(116)+255,0. 

The address 256*PEEI< ( 39) +PE 
El< ( 40) + 1 is the lowest address in the 
*GET storage area. The address 
256*PEEI< ( 116) +255 is the highest 
RAM address. 

• Now, determine precisely what the 
lowest *GET storage address is by 
typing and entering: PRINT256*PEEI< . 
( 39) +PEEl< ( 40) + 1 

• Add to the BASIC program 3 IFPEEI< 
(39)=PEEK(116) AND PEEK(40) > 
252THENCLEAR100,1a:LOADM 
·*STORE- where 1a has been used to 
represent the address determined in 
Step 4. Therefore, when typing Line 
3,' insert the address determined in 
Step 4 in place of the letters 1 a. In the 

Canadians! 

case of ·our example program, the 
inserted address should be 11427 or 
27811 depending on whether you 
have a 16K or 32K byte RAM. 

• Save the BASIC program with the 
newly added line. 

If you try this six-step procedure on 
the example program, turn your com­
puter off and on following the last step. 
This removes the *GET information 
from high RAM. Then type and enter 
RUN-EXAMPLE. where it is assumed that 
EXAMPLE is the filename you specified 
for the example program. The RUN 
command causes the program to be 
loaded; the program in turn loads the 
*GET storage area, and then executes. 
If the program is stopped and rerun, it 
will not go through the now unneces­
sary process of loading the *GET dis­
play information. 

With cassette-based systems it is less 
straightforward to load *GET informa­
tion along with the BASIC program. It 
can be readily accomplished with the 
aid of a machine language program 
such as Link which combines program 
files - BASIC and data - on tape to 

We are Canada's largest distributor of Color 
Computer products. 

Sendforyourheecopy 
of our 1986 Catalog 

Kellynews 
~ ----

Kill'"'"'"""' """"""' ~ cosm&.mlRS O'OAnECOUlR 
LMml COOoOF<JrnO 

Kellynews-3 is now available 
and contains news, hints, 

programs and articles from 
the crew of Kelly Software. 

Please note our new 
phone number. 

Phone: ( 403) 236-2161 

We have moved to 
our new location. 

Kelly Software 
Distributors Ltd. 

P.O. Box 608, 
Station 'T' Calgary 
Alberta T5H 2H2 

Call now . .. 

(403) 236·2161 
Call our orderline 
for quick delivery. 

We accept phone orders 
on your VISA or 

Master Card. No C.O.D. 
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comprising the *GET and *PUT ma­
chine language routines. Lines 10 and 
20 provide a check on the accuracy of 
your typing of the DATA values. Lines 30 
through 50 inform you when to save 
Star Getput. Lines 60 through 80 store 
the machine language routines. Line 90 
makes sure the routines are compatible 
with your system. Special typing care 
should be taken with lines 2, 60, 70, 80 
and 90; errors in lines with PDI<Es can 
cause program self-destruction. 

After you have correctly typed and 
saved Star Getput, run it. The program 
will stop at Line 50. To resume execu­
tion, type CDNT and press ENTER. When 
Star Getput has completed execution, it 
consists of only two lines - the REM 
statements of lines l and 2. Line 90 
caused the deletion of all but those two 
lines. Hidden from listing view in the 
greatly shortened Star Getput are its 
*GET and *PUT routines, which are 
safely stored immediately after Line 2. 
Adding your own lines of programming 
to Star Getput will not overwrite the 
machine language routines, but merely 
move them to a position immediately 
following the last line of BASIC pro­
gramming. 

To activate the machine language 
routines, you must delete the full word 

· REM and nothing else from Line 2. After 
making the deletion, save the two-line 
version of Star Getput. It will necessar­
ily be the basis of any program you write 
containing *GETs and *PUTs. The 
two-line version of Star Getput must 
always be used with the same system 
configuration as the one on which it was 
generated. 

If you used Rainbow Check PLUS as 
an aid in the accurate typing of Star 
Getput, turn off your computer now. 
This will erase Rainbow Check PLUS 
from your computer's high RAM which 
will be needed shortly. Then turn your 
CoCo on again and load the two-line 
version of Star Getput. · 

Adding a few lines of BASIC program­
ming to the two-line Star Getput yields 
Listing 2. This program and edited 
versions thereof will be used to illustrate 
the workings of *GET and *PUT. 

Run Listing 2. Lines 10 through 40 
serve to draw and paint the design in the 
lower-left quarter of the display. The 
*GET- statement of Line 50 stores the 
design. The *PUT of Line 60 retrieves 
the design and rapidly places it in the 
upper-right quarter of the display. The 
rapidity of *PUT execution accentuates 
the slowness of BASIC's PAINT com­
mand. For a much faster method of 
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painting consistent with *PUT's speed, 
see my article, "Festive CoCo" [July 
1986, Page 46]. 

To compare the speed of PUT with 
that of *PUT, stop the program by 
pressing the BREAK key and add the 
following lines to the program: 

Run the changed program and notice 
how slowly the design is formed on the 
upper-right quarter of the display. 

Delete the entire GET statement from 
Line 400 and rerun the program. This 
time PUT forms a black rectangle in the 
upper quarter of the display. Without a 
previous GET, the 'A' array contains all 
zeros corresponding to black pixel 
codes. The program did not remember 
the design stored in the previous run of 
the program. 

Surprisingly, once display informa­
tion has been stored by *GET, Star 
Getput can retain this information on 
subsequent runs with *GET deleted. To 
verify this, delete Line 50 containing 
*GET. Also, delete lines 45 , 400 and 410 
to remove the remains of the GET I PUT 
part of the program. Then run the 
program to see that it accomplishes the 

· same design transfer as before. 
Next, edit Line 60 by replacing the 

*PUT action, PSET, with AND . Running 
the program again shows that AND 
works just as fast as PSET. If you are 
familiar with how AND functions with 
PUT, you will immediately realize that 
it works the same way with *PUT but 
much faster. Replacing AND with DR in 
Line 60 and running the program 
another time reveals that DR executes as 
fast as PSET or AND and otherwise 
functions as it does with PUT. 

It is possible to *PUT a portion ofthe 
display information stored by *GET. To 
illustrate this, edit Line 60 by changing 
they 1 value from zero to 48; also change 
DR to AND. Then run the program. This 
demonstrates that when the difference 
between y2 and y1 in *PUT is less than 
a similar y-ordinate difference in *GET, 
*PUT will write a proportional part of 
the stored information on the screen. 
However, making the difference be­
tween x2 and x1 less in *PUT than in 
*GET results in a scrambling of the 
display information. This can be veri­
fied by changing 128 to 228 in Line 60 
and running the program. 

Thus far, we have only discussed a 
single *GET, *PUT combination. A 
program may have several such combi­
nations. To show this, make the follow­
ing program changes: Restore xl and x2 

. in *PUT to their original values by 
changing 228 to 128 and 48 to zero in 
Line 60. Delete Line 20. Delete the first 
CIRCLE command in Line 30. Delete 
from Line 40 all but the final PDI<E and 
PAINT. Insert Line 50 as follows: 

then run the program. 
The next example exhibits a peculiar­

ity of the *GET command. Add the 
following three lines to the program and 
run it: 

After the graphics display is com­
plete, there will be a slight pause and 
gibberish will be printed on the text 
screen. However, running the program 
again produces the expected text screen 
message, THIS IS A TEST. 

There is an explanation for this 
curious phenomenon. When Star Get­
put assigns a high RAM area to each 
*GET command, it overwrites whatever 
is in the memory area where strings are 

·stored. Star Get put assigns another area 
for strings but does not try to recover 
the lost string information. However, in 
rerunning the program, T$ was stored 
in the new string storage area which was 
left untouched by Star Getput because 
it had no new *GET areas to assign. 

The fact that the assignment of *GET 
memory areas will destroy string infor­
mation would appear to be a serious 
defect. However, it is easily overcome. 
Merely write a line or two of dummy 
*GETs early in your program before 
forming any strings. The *GET areas 
will be assigned early. Later, when the 
corresponding real *GETs are exe­
cuted, no new *GET memory areas wilf 
be assigned and there will be no string 
information loss. 

Remember, in a earlier example it 
was shown that the program would run 
without *GETs after their display infor­
mation had been stored. This *GET 
capability can be turned to advantage to 
eliminate the string loss possibility, as 
well as providing memory and time 
savings. 





Vastly increase GET and PUT speeds 

PUT Speedy GETzales 
to Work 

By H. Allen Curtis 

I tis pointed out in Radio Shack's 
manual, Going Ahead With Ex­
tended Color BASIC, that in 

simulating motion, the GET and PUT 
statements cim move objects faster than 
any other combination of ECB com­
mands. Unfortunately, the GET /PUT 
movement of relatively large objects is 
far from being fast enough. 

The goal of this article is to signifi­
cantly increase the CoCo's PUT speed to 
permit fast and "smooth GET I PUT move­
ment of large objects. I have added two 
commands to CoCo's BASIC vocabu­
lary. The two commands are new va­
rieties of GET and PUT and will be 
referred to as *GET and *PUT, respec­
tively. *PUT executes twenty times 
faster than PUT. This allows a BASIC 
programmer to generate graphics dis-

H. Allen Curtis lives in Williamsburg, 
Virginia. He is interested in 17th and 
18th century history and enjoys biking 
through the colonial capital. He balan­
ces past and present with hfs computer 
work. 
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plays (stationary or animated) at ma­
chine language speeds. 

The format of *GET is much like that 
of GET, but streamlined. Gone are the 
parentheses, minus sign and full graph­
ics indicator, 'G'. The format is as 
follows: *GETx1, ~1, x2, ~2, d, where 
xl and yl form the xl,yl coordinate of 
the upper-left corner of a rectangular 
area on the display; x2 and y2 form the 
x2,y2 coordinate of the lower-right 
corner of the same rectangular area and 
'd' is a letter A to Z denoting the 
destination memory area at which a 
copy of the rectangular area is stored. 

*GET does not store the rectangular 
display information in array form. For 
maximum speed, it stores the informa­
tion directly in high RAM. *GET au­
tomatically reserves the required 
amount of protected high RAM. The 
destination letter is not a variable but 
merely a label identifying the area in 
which the display information is stored. 

For increased speed, *GET and 
*PUT were designed to work in PMDDE4 
only. Limiting *GET and *PUT to 

PMDDE4 is no real disadvantage becaus( 
of the many techniques that have beer 
developed to paint in a multitude o1 
colors in·PMDDE4. 

In PMDDE4 there are 256 pictun 
elements (pixels) in a display line. Eact 
line is composed of 32 bytes containinE 
eight pixels each. For increased speed, 
the whole byte in which the 'xi' (i=I ,2: 
point is contained is transferred from 
display memory to RAM. For instance, 
*GET28, 5, 154,25, A would store in 21 
partial lines (five through 25), each 
consisting of 16 bytes containing point~ 
24 through 159. 

The format of *PUT is as follows : 
*PUTx1, y1, x2, y2, s, a, where xl and 
yl form the xl,yl coordinate of the 
upper-left corner of a rectangular area 
of the display; x2 and y2 form the x2,y2 
coordinate of the lower-right corner oJ 
the same rectangular area; 's' is a letter 
A to Z denoting the source memory area 
containing the data to be displayed and 
'a' is one of three possible actions -
PSET, AND, DR. 

The three actions are defined as 
follows: PSET, set each display point in 
the source memory area; AND, form the 
logical AND of each byte in the rectan­
gular display area with each corre­
sponding byte of the source memory 
area and write it on the display; and DR, 
form the logical DR of each byte in the 
rectangular display area with each 
corresponding byte of the source mem­
ory area and write it on the display. 

The three actions are not optional. 
One · of the three must be specified for 
each *PUT given. *PUT does not sup­
port PRESET and NOT actions in the 
interest of increased speed. Consistent 
with *GET, no partial bytes of *PUT 
are written on the display from the 
source memory. Every whole byte con­
taining an x1 or x2 point is written on 
the display. The whole byte requirement 
is an important factor in the extremely 
fast *PUT execution rate. 

Your computer's ECB ROM contains 
machine language routines for the 
execution of the statements GET and 
PUT. To add *GET and *PUT to CoCo's 
BASIC command repertoire, analogous 
machine language routines must be 
generated and stored in RAM. Listing 
1, called Star Get put, does the required 
machine language routine generation 
and storage. 

In the listing, the DATA values of lines 
100 through 240 contain the 289 bytes 



PRICKLY·PEAR SOFTWARE 
QUALITY PROGRAMS FOR YOUR COCO • TDP.lOO 
PROGRAMS REQUIRE 16K EXTENDED BASIC FOR TAPE. AND 32K DISK UNLESS OTHERWISE NOTED. 

HALL OF THE KING (Rainbow Review 6/86) 
This program combines all the things you look for in a great 
two disk graphics adventure program. The Hi-Res graphics 
are superbly done. The text portion of the screen and the 
graphics change quickly as you move through the HALL OF 
THE KING. You can move freely from one portion of the 
adventure to another. Call up your inventory at any t ime. You 
can even save or load a game at ANY time. HALL OF THE 
KING will challenge even the most seasoned adventurer. 

HALL OF THE KING requires 64K EB and one disk drive. This 
exciting two disk adventure comes packaged in a vinyl case. 
$39.95. 

HALL OF THE KING II - THE INNER CHAMBER 
Continue your quest for the Earthstone in The Inner 
Chambers of the HALL OF THE KING. Outstanding graphics 
help show the way to success in your search to help restore 
the legendary power of the Earthstone to the dwarven race. 
The deeper you travel into the inner chambers, the more dif­
ficult your progress becomes. HALL OF THE KING II has all 
the fine features of the first adventure. It is designed to 
follow the original HALL OF THE KING but may be played as 
a stand-alone adventure. The adventure fills two disks and 
comes packaged in a handsome vinyl folder. It requires one 
disk drive and 64K. $39.95 

WARP FACTOR X (Rainbow Review 2/86) 
If you have been waiting for a game for your color computer 
that has everything, your wait is over. WARP FACTOR X is 
here. This all graphics simulation game requires strategy, 
fast thinking, an eye for detail , and above all experience in 
knowing the capabilities of your starship and its computer. 
(See review in Feb. 85 Issue of Rainbow.) It requires 32K one 
disk drive and comes packaged in a vinyl library case. $34.95 

DARKMOOR HOLD (Rainbow Review 8/86) 
You and your comrades will explore the levels of Darkmoor 
Hold in an effort to gain great riches and defeat the dark 
wizard. The Wizard will soon realize the threat you pose and 
the many monsters you meet and battle will become stonger 
and more powerful as you move through the 10 levels of 
Darkmoor. A keen eye will help you find weapons and armor 
to aid your battle along with treasures for you to keep. Your 
party consists of a Dwarf, an Elf, and you, the Human, each 
with their own special attributes. The weapons, armor and 
treasure are placed randomly in each level to provide a new 
challenge each time you play. You may also save the game 
you are playing since defeating the evi l Wizard is not an easy 
task. It has great graphics and an impressive text screen to 
give you more fun than a barrel of elves. Requires 64KEB and 
1 disk drive. $29.95 

POLICY ON PROTECTION 
We believe our customers are honest - all of our software 
can be backed up using standard backup procedures. 
Your Personal check is welcome- no delay. Include $1.50 
shipping for each order. TX residents add 5 1/8% sales tax. 
Orders shipped within two days. 
Dealer and author inquiries are always welcome. Canadian 
dealers should contact Kelly Software Distributors, Ltd. 608, 
STNT, Calgary, Alberta T5H 2H2, (403) 236-2161 

DRAGON BLADE 
Animated Graphics Adventure 
This 100% hi-res graphics adventure features many animated 
screens which will delight the avid adventurer. You search for 
the magic Blade which is the only way to rid your homeland of 
the fearsome dragon which has risen from a long rest to ter­
rorize your village. Fill your screen with super graphics as you 
try to solve the difficult challenge the village leaders have set 
before you. Dragon Blade requires 64K EB and 1 disk drive. 
$29.95 

UTILITIES 
RTD Trio - Take advantage of this special offer. Th is 
package of three utility programs inc ludes our new DISK TO 
TAPE, TAPE TO DISK (version 2.0), and ROMFREE (version 
2.0). TAPE TO DISK moves BASIC, ML and DATA files from 
tape to disk automatically - one program or an entire tape. 
It even fi xes those programs that load at hex 600 so they 
work on a disk system. ROM FREE moves ROM packs to tape 
or disk easily, and fixes them so you just load and EXEC. 
.ROMFREE now accomodates the larger 16K ROM packs. 
You won't believe how easy it is to protect your software 
library! These programs are shipped on tape. Requires 16K. 
$49.95 ($24.95 each if purchased separately) 

Prickly Pear Mallllst- Ver. 2.0 - You won 't find a mailing 
list program anywhere that will out-perform this one. Req. 
32K and one disk drive. Only $29.95 

STATISTICS 

Lizpac - Absolutely the most complete statistics package 
we have seen for ANY computer anywhere. Lizpack is 850,000 
Bytes of programming filing 7 disks with an eighth disk con­
taining data files to be used . in the examples. The 200 page 
manual completely explains all that Lizpac has to offer. It is 
user friendly. Send for more information. Req. 32K disk only. 
$195.00 

Send for our free catalog 

Call (915) 584-7784 or 
Send Order To: PRICKLY·PEAR SOFTWARE 

213 La Mirada 
El Paso, Texas 79932 

• 



~ 
I can't find the POI<E25, 6: NEW e­

quivalent for a Disk BASIC system. 
Can you help? 

· Kevin Armalay 
Pendel, PA 

"J2 . Kevin, The equivalent is POI<E 
·~25,14:POI<E&HE00,0:NEW 

~ 
Is there a good Hi~ Res screen dump 

for a DMP-100 prznter? 
Harry H. Hull 

Martinsville, IN 

0 . Radio Shack markets B W- Dump 
• ~as part of their Hi-Res screen 

dump utilities package which is compat­
ible with your printer. 

I How can I get colors in PMODE4? . 
Ben Arzel 

Natanya, Israel 

0 . You get the extra colors using 
• ~ artifacting, Ben. For example, if 

you draw two single pixel wide vertical 
lines on a PMODE4 screen, the double 
pixel wide line will appear either red or 
blue. 

I How do I speed up the clock on my 
CoCo as turbo enhancements do the 
IBM PCs? Has anyone heard any­

thing about the new CoCo that was 
discussed at the Microware convention 
last year? 

Christopher Oxenreider 
Montevideo, MN 

0 . The new CoCo 3 uses a 68B09 
• ~with a 2-MHz clock for twice the 

speed of current CoCo 2s. Christopher, 
see the September 1986 RAINBOW for 
first impressions of the CoCo 3. 

I I would like to know the real differ­
ences between a cassette and a disk 
drive. 

Pete Hagemeyer 
Bethlehem, P A 

0 . Pete, the advantages of a disk 
• ~ over tape include speed of data 

transfer, reliability of data transfer and 
direct access capability. 

I
I would like to dump graphics 

screens from Radio Shack's Micro 
Illustrator which runs under OS-9. 

Would Radio Shack's OS-9 High Reso­
lution Screen Dump program work 
with it? 

Charles Ward 
Louisville, KY 

0 .It will work if you use one of 
• ~Radio Shack's 9-pin dot-matrix 

printers. 
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I
I have been having some problems 

trying to print text screens from my 
programs on my printer. I have 

included a sample program that is 
typical of the programs I am trying to 
print. They all work great on the com­
puter screen, but I can 't get my printer 
to reproduce them. Can you help? 

Helga Craig 
Uniondale, NY 

0 . Insert GDSUB 1000 in your pro­
• ~ gram where you want it to dump 

the screen, Helga. 

1000 FOR I=1024 TO 1535 STEP 32 
1010 A$="" 
1020 FOR J=I TO I+31 
1030 A$=A$+CHR$ (PEEl< ( I+ J) ) ; 
1040 NEXT J 
1050 PRINT 1:1-2, A$ 
1050 NEXT I 
1070 RETURN 

I How ~an I change the print width 
for Dtsk Spectaculator (RS 26-
3256)? 

David Bacus 
Detroit, MI 

0 . David, to patch your Spectacula-
• ~ tor program, type the following: 

PCLEARB ENTER. 
LOADM "SPEC/BIN" ENTER. 
POI<E &H244E, <new printer 
width + 1> ENTER 
SAVEM "SPEC/BIN", &H1400, 
&H35FF, &H1400 ENTER 

Note: for the ROMpak version, the 
print width is at Address $DOAF. 

I How can I fix the RND function so 
that it generates a different sequence 
of random numbers immediately 

after I power up my CoCo? 
Dan Frances 

Kent, WA 

0. Insert X=RND (-TIMER) at the 
• ~ beginning of your program to 

seed the CoCo's random number gener­
ator, Dan. 

I
I saw seve~al dump programs i~ the 

May 1986 ISSUe of RAINBOW whzch I 
tried on my CoCo . None of the 

programs worked on my printer, a 
DMP-110. Please send me a program 
for my printer or tell me where I can find 
a useful screen dump program for my 
machine. 

Danny McVey 
Pendleton, IN 

'0. Well Danny, Versadump is a 
• ~ user-configurable screen print 

utility for most 9-pin dot-matrix print-

ers. It appeared in the March 1985 issue 
of HOT CoCo in an article entitled 
"Printer Answers." 

I
I have replaced my ROM BASIC l. C 

CoCo with a CoCo that uses BASTC 
1.1. The only problem I have with il 

is that my word processor, Telewriter-
64, will not work with the BASIC 1.1. Is 
there any way I can make my word 
processor compatible with the updated 

BASIC? Charles Ross 
Allentown, PA 

'0 . Charles, a program called Tete­
• ~ patch II, from Spectrum Pro­

jects, allows you to use the 1.1 ROM. 
It also provides several additional 
features to enhance Telewriter-64. It 
sells for $29.95. 

I How do I disable the I/ 0 Error 
when loading a BASIC program so 
that I can at least salvage the portion 

of the program up to the error? 
Charles Gibson 

Edwardsville, 1L 
'0 . "Doctor ASCII" contained a 
• ~program that allowed you to load 

a BASIC program up to the point where 
the I/ 0 Error was encountered. For 
more information, Charles, look in the 
November 1983 HOT CoCo. 

I VIP Library refers to the LCA-47 
lowercase adapter and it~ attribu~es. 
Do you have any further mformatwn 

on this subject? 
Joseph Johnston 

Swanton, VT 

'D . The article "80 Applications," in 
~~the November 1982 80 Micro­

computing [Page 78] contains instruc­
tions for building your own LCA-47 
lowercase adapter for the CoCo includ­
ing schematic, Joseph. 

§ I want to play games on my Co Co 
with a friend over the phone. Do y ou 
know of anything available that will 

allow me to do this? 
Denis Bowers 

Ontario, Canada 
'0 . Denis, Bi·t 232 published in "Doc­
~~ tor ASCII" in HOT CoCo Feb­

ruary 1986, allows two CoCos to send 
and receive information via the RS-232 
port using BASIC. Also , see the 
McCheckers game on Page 114 of this 
issue. 

For a quicker response, your questions 
may also be posted in the Forum section 
of RAINBOW's CoCo SIG on Delphi. In 
Forum, type ADD and address your 
questions to the username DOCTOR 
ASCII. You may also send questions to 
DOCTORASCII via Delphi Mail. 



available that will allow me to do this? 
A. Obner 

Hendersonville, NC 

"Q . Only high level language source 
..1. )( code such as C, PASCAL, BASIC, 

etc. , saved in ASCII can be transferred 
to CoCo ASCII fi les. They may then 
need customization due to hardware or 
If 0 differences. The program that 
allows you to do this is CoCo Uti! II. 
It sells for $39.95. Contact Mark Data 
Products, 24001 Alicia Parkway, No. 
207, Mission Viejo, CA 92691, (714) 
7768-1551. 

~ 
Does anyone offer FORTH for the 

CoCo? How about FORTH on a 
ROM chip to replace BASIC? 

Charles Beckers Jr. 
Middletown, RI 

"Q . There are no FORTH ROM chips 
.I.)( available for the CoCo that I 

know of, Charles. Frank Hogg Labor­
atory offers eFORTH for FLEX or Disk 
BASIC for $79.95. Contact them at 77 
James St., Syracuse, NY 13203, (315) 
474-7856. 

~ 
I have a Radio Shack Line Printer 
VIII which I use in my business. The 
printer works great except, due to my 

heavy use, the pins wear out and break. 
Radio Shack only offers the entire print 
head unit which costs $99, but I only 
need the pins. Do you know where I can 
obtain these pins separately? 

Marvin D. Petersen 
Sepulveda, CA 

"Q . The print head is sold by Radio 
.I..)( Shack only as a unit. TEK's part 

number is HE82C117101 for the head. 
Marvin, I suggest you contact NEC 
and/ or C.ltoh, which are the other 
companies that import TEK printers 
under their labels. 

I Where can I get a ribbon for my 
printer without having to buy the 
entire cassette the ribbonfits into? 

Marlene 
Fresno, CA 

"'Q. BCCOMPCO, 800 South 17, 
..1. )(Box 246, Somersville, MO 6557 1, 

(417) 932-4196 is a supplier of ribbons 
without the cartridges for various' pop­
ular computer printers, Marlene. 
Another solution is to re-ink your 
ribbons with Maclnker from Computer 
Friends, 6415 S.W Canyon Ct., Port­
land, OR 97221, (503) 297-2321. 

I How do authors split the screen so 
that the upper half is _graphics and 
the lower half text? I'm interested in 

writing my own Adventure and would 
find this technique very useful. 

Jason Johnston 
Lillooet, British Columbia 

"Q . The text is generated with high 
..1. )( resolution graphics using a pro­

gram such as Computerware's 64K 
Screen Expander software, Jason. 

~ 
How can I find the start address, 

length and end address of a machine 
language/ binary file written on tape? 

I want to read these programs and store 
them on disk with the proper informa­
tion so they can be loaded and run from 
disk. 

Paul L. Bishop 
Aurora, Ontario 

"'Q . Load the program into memory, 
..1. )( Paul. The start address is PRINT 

PEEK(487)*255+PEEK(4BB). 
The end address is PRINT PEEl< 
(125)*255 + PEEK(127) -1. The 
execution address is PRINT PEEl<( 157) 
* 255 + PEEl< ( 158) . To obtain the 
length, simply subtract the end address 
from the start address and add I. 

I 
Is there a disk-to-tape or tape-to­

disk c_opier that I can u~e to transfer 
my files? How can I find out what 

type of board I have? 
Jason Munson 

Tucson, AZ 

"'Q . See Roger Schrag's "The Limo­
..1. )(sine Utility: A Tape to Disk 
Tran~fer Vehicle" (RAI~BOW, January 
1984) for the transfer utility you want. 
Look at the lower right-hand corner of 
the printed circuit board for the serial 
number of your machine, Jason. CoCo 
board serial numbers ended with the 
letters 'D', 'E' and '285' or 'NC'. The 
former are known as 'D' and 'E' boards, 
and the latter as 'F' boards. 

I I need a head alignme~t kit. Do you 
know where I can obtam one for my 
CoCo? I asked a salesman at Radio 

Shack and he had no idea. 
Ron Clifton, 

Charleston, SC 

"Q . J&M Systems, 15100-A Central 
.I.)( SE Albuquerque, NM 87123, 

(505) 292-4182, sells Memory Minder, 
a disk drive diagnostics program and a 
special precision alignment disk with 
versions for single- and double-sided 
drives. [See review in RAINBOW Sep­
tember 1986, Page 144.] 

~ 
Does anyone offer a program sim­

ilar to Print-Shop? The program is 
used to make signs or posters on 

regular-size paper. 
David Jones 

Frostburg, MD 

"'Q. CoCo MAX II from Colorware 
..1. )( gives you the capability to put 

text and graphics together on the 
CoCo's screen much like the acclaimed 
Apple Mcintosh's MacPaint. Hope­
fully, .David, the makers of CoCo MAX 
II will come out with a super version for 
the new CoCo 3. 

I 
I am looking for a COBOL compiler. 

Do you know of any on the market 
at the present time? 

Robert Lett 
Columbus, MS 

"Q . Frank Hogg Laboratory sells 
..1. )(both OS-9 and FLEX COBOL 

compilers for the CoCo, Robert. 
Crunch COBOL for FLEX is $99.95 and 
CIS COBOL for OS-9 is $400. 

I I need a BBS program for one or 
two disk drives. Do you know where 
I can obtain one? 

Paul Bolton 
Shreveport, LA 

"'Q . Paul, RAINBOW published a bul­
..1. )(letin board program in No­

vember 1985 called CoBBS, by Richard 
Duncan. It was largely written in BASIC, 
thus easily customizable for your own 
computer applications . 

I I am looking for a word processor 
for my CoCo that would allow me to 
edit two files independently, but side 

by side. Do you know of any word 
processors in the works that would 
allow me to do this? 

Paul Whiting 
Madison, WI 

"Q . No, not for the CoCos 1 or 2, but 
.I.)( with windows on the CoCo 3, the 

capability is there. You could have two 
Stylograph sessions operating in separ­
ate windows and switch back and forth 
between them, Paul. 

I I just purchased a TRS-80 Touch 
, Pad bz:t cannot fin~ a~y software 

advertised to work with 1t. 
Michael J. Fath 
Wadsworth, OH 

"'Q . It simulates a joystick, Mike, so 
.I.)( many joystick-compatible pro­

grams will work with it. 
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Introducing a new Rainbow column 

Rainbow to the Rescue 

I the fall of 1985, when Radio 

n Shack did not offer a "Super 
CoCo" to compete with the 

new Commodore and Atari offerings, 
the publishers of HOT CoCo magazine 
apparently assumed the CoCo was dead 
so they killed their magazine. In time, 
the people at Peterborough [CW Com­
munications / Peterborough Inc.] evi­
dently thought CoCo owners would 
switch over to the Tandy 1000. 

After the demise of HOT CoCo, my 
column, "Doctor ASCII," was switched 
to another of their magazines, 80 Micro. 
But, it was clear to me from the begin­
ning that the days of Color Computer 
coverage in 80 Micro were numbered. 
I was given some hope when Tandy 
surprised everyone by releasing sales 
figures [first quarter, 1986] indicating 
that CoCo sales were still quite high; 
36,000 versus 42,000 for all of the Tandy 
MS-DOS systems [Editor's Note: These 
figures do not even include Christmas 
sales, in which the CoCo is always a 
clear standout!] But, alas, additional 
coverage of the Color Computer in 80 
Micro did not materialize and existing 
coverage was relegated to the rear of the 
magazine. 

Rather, 80 Micro reaffirmed their 
support for Tandy's Z80 and MS-DOS 
products, so it came as no surprise to 
me when I received a telephone call 
informing me that the "HOT CoCo" 
section of 80 Micro and, consequently, 
"Doctor ASCII" were being killed . 

Wanting to preserve my long estab-

Richard Esposito is a project engineer 
for TRW's Government Systems 
Group. He holds bachelor's, master's 
and doctorate degrees from Polytechnic 
Institute of Brooklyn. He has been 
writing about microcomputers since 
1980. 
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By Richard E. Esposito 
Rainbow Contributing Editor 

with Richard W. Libra 

A s c I I 

lished column, I immediately called THE 
RAINBOW. Editor and Publisher Lonnie 
Falk and Managing Editor Jim Reed 
were both cordial and supportive. They 
understood my commitment to the 
CoCo Community and shared my en­
thusiasm for carrying on. They, too, 
wanted "Doctor ASCII" to continue. 

So, thanks to THE RAINBOW, the 
tradition continues. [Editor's Note: 
With the gracious consent of Eric Mal­
oney, editor-in-chief at 80 Micro, the 
column will continue to be known as 
"Doctor ASCH. '1 And, with the intro­
duction of the new Color Computer 3, 
the CoCo is stronger than ever - a 
great new force in the home market. I 
am pleased to be affiliated now with 
THE RAINBOW staff and with publisher 
Lonnie Falk, whose faith in the Color 
Computer has never wavered. 

i How is the INI<EY$ statement used 
in programming? I'm attempting to 
write programs to assist me in per-

forming research in my psycholog) 
classes. 

Scott Lam 
Walla Walla, WA 

"Q . The I NI<EY$ function checks mo· 
.a.)(. mentarily to see if a key is de· 
pressed, Scott. If a program contaim 
the statement 100 A$=INI<EY$, mos1 
iikely A$ will contain an empty strin~ 
after it is executed unless you are 
Johnny-on-the-spot pressing the key 
the moment your CoCo looks for it. The 
usual code that uses it is as follows: 

100 A$=INI<EY$: IF A$< > "" THEN 
100 

With this code, the CoCo keeps execut· 
ing the INI<EY$ function until it returns 
a non-null character which can then be 
found in the variable A$. 

i Is there a program on tape to con· 
vert the computer screen to 80 co· 
lumns instead of 32? 

Todd Johnson 
Rochester, MN 

"Q. PBJ's Wordpak plugs into Radio 
.a.)(. Shack's MultiPak interface and 

drives an 18-MHz or greater composite 
video monochrome monitor. Software 
drivers are available for FLEX, OS-9 
and Disk BASIC. Most Radio Shack 
software will not run using Wordpak 
unless it is specifically designed to use 
it, Todd. Elite Software and Cer-Comp 
are the leading marketers of Wordpak­
compatible Disk BASIC software. Most 
FLEX and OS-9 software using PBJ's 
drivers uses the full 80 columns with 
little or no modification. 

i I need to use IBM-compatible pro­
grams on my CoCo at times and was 
wondering if there is any software 



New Hard Drives 
.......•... COMPLETE SYSTEM ··········· JUST PLUG IN ••········· 

Call For 
BEST PRICE 

I• 

Warranty - One Full Year 

IBM XT 

COMPATIBLE 

call for low price 
5 to 20 Megabyte, ready to run on the TRS 
80 Model l/Ill/IV I 4P, color computer, 

64K UPGRADES 
VIDEO DRIVER 

ENABLES YOUR COCO TO OPERATE WITH A 

VIDEO MONITOR INSTEAD OF A TELEVISION! 

$19.95 

$24.95 

Panasonic 1091 Printer 
1091 Printer & SP3 & Screen Dump 

239.95 
299.95 

I L 
~ 

PRINTER CABLES AND 

~I ttn\1 ~~~~~~~~r~:n~~~~~n~BLE 
~\:::~11 N PRINTERS 

SCREEN DUMP PROGRAM 
The best screen dump program tor the Epson & Gemini 

printers ever!! Have the option of standard images 

reverse w; regular or double sized pictures s1g9s 

SP-3 INTERFACE for COlOr Computer 
• 300-19,200 BAUD rates 
• External to printer- No AC Plugs 
• Built in modem/printer switch-no need for 

Y-cables or plugging/unplugging cables 

Only: 

$54.95 

COMPLETE SYSTEM 
now 

. ~~~ with 
0~..:: screen 

~,n,.cv 
~ ~~ dump 

Nothing more to buy! 

Dealer inquiries invited 

m TR_UE DATA PRQ_Dl)CTS 
9 SOUTH MAIN ST. 
UXBRIDGE, MASS.01569 

fff CALL US TODAY!! 
~ORDER TOLL FREE 

617-278-655'5 
1-800-635-0300 



NEW New L'ow Price 1 

DISK 
DRIVES 

40Tks 6M s 

--6ouble Sid eo 

STARTING AT 

$ 89.95 
40 or 80 Tracks 

1/ 2 Hght.Teac; Panosonic 

WITH CASE 8c 
POWER SUPPLY 

$129.95 

TANDON MPI TEAC 

Speed 6 ms tk to tk and up 

Capacity 250k unformatted 

Tracks 40 

Warranty now 1 YEAR 

We carry only the finest quality disk drives · no seconds· no surplus 

SATISFACTION GUARANTEEQ!! ALL DRIVES FULLY TESTED&WARRANTEED 

Complete Disk Drive with Power Supply&Case ..... .. . . T~!l~ ...... $129.95 

Two Drives in Dual Case& Power Supply .... ... .. .. . .. ... . T11~s: . ...• j.2-19:95 cALL 

1/2 ht double sided double density Disk Drives .(Panaso~i~/,~eac) ~ $119.95 

1/2 ht double sided double density Disk Drive with ps&ca~e . ... ·~-$l9§1J5 

ow to use your new drive system on audio cassette 

Single ps& case $44.95 Dual 1/2 ht ps&case . ... $54.95 Dual ps&case . Cal-l 

Color Computer Controller r J&M) $129.95 
DRIYE 0 FOR RADIO SHACK COLOR COMPUTER 
TANDON, MPI OR TEAC DRIVE (SINGLE SIDED 40 TRACKS SPEED 5 MS TRK TO TRK & UP) 

POWER SUPPLY and CASE, TWO DRIVE CABLE WITH ALL GOLD CONNECTORS EJ 
<c.."'<. J&M CONTROLLER, MANUAL and DOCUMENTATION ....... , ........... ,, $)48:95',, , ,. , $SAl . 

... >?-"-'0 c,'DRIYE ¢FOR RADIO SHACK COLOR COMPUTER 
<c..:;,"' ~ ...._«."' PANASONIC 1/ 2 HEIGHT DOUBLE SIDED DOUBLE DENSITY DRIVE SOOK unformatted '' 

~0 c,~>-"'"''- POWER SUPPLY and CASE, 2 DRIVE CABLE WITH ALL GOLD CONNECTORS <;j\)QeS.ALE I 
J&M CONTROLLER, MANUAL and DOCUMENTATION, . ,,, •• • , , ,,,, , ••••• ~7~.,,,,,". , . 
TAKE ADDED SAVINGS ON TWO DRIVE SYSTEMS •ooiskettes 

DISKETTES with free library case... . .......... .~.~. ;~: :): ~:·: $17.95 
Unadvertised Specials .. .. .. .. . .. . .. .. .. . .. .. .. . .. ............ $Call 
Drives cleaned, aligned& tested ....... .... ~- .... ... ....... $29.95 

~ CALL ::C::;:AFF ON;~;· ;;~E :;~~OR ASSIS~A:::LE R I NOU IRIES INVITED. 
~ORDER TOLL FREE 1-800-635-0300 617-278-6555 

• TRUE DATA PRODUCTS 
9 SOUTH MAIN ST We welcome 

UXBRIDGE, MASS. 01569 • Visa;Master Charge RFJ[ffiJ 
617-278-6555 • Checks (allow 2 weeks for clearing ) 

HOURS MON -- SAT 9 - 6(ESTl • C.O.D. Add$2 .00 

CALL 



mt when you started, and you're finished. The whole 
lrocess doesn't take over 10 minutes. 

Drive 1 Upgrade is of excellent quality, with a heavy, die­
:ast frame and rigidly mounted printed circuit board. The 
1alf-height design is very popular and the TEC brand is 
~ell-known in the drive industry. The drive is capable of 
Lccessing 40 tracks and runs easily at 6 ms head stepping 
·ate. The circuit board flat cable connector features gold­
llated contacts. It also incorporates a direct drive DC 
lrushless motor with no belt. I checked the speed of the new 
!rive and it was 298.8 RPM, which is well within correct 
>perating limits. I assume that the speed can be changed 
~ith some internal adjustment, although it was not 
locumented. 

My only complaint with this upgrade is that it is noisy 
luring track-to-track access, but it's no worse than the 
~adio Shack Drive 0. Setting the stepping rate at 6 ms 
1reatly reduces the noise, as many CoCo users have already 
liscovered. 

I believe this upgrade should be investigated by any CoCo 
1ser interested in adding extra disk drives. It's not difficult 
o install (no soldering is required) and you can save $60 
>r more by doing it yourself. 

(Spectrum Projects Inc., P.O. Box 264, Howard Beach, NY 
11414, $139.95 plus $3 S/H) 

-Jerry Semones 

THE RAINBOW's 
ne-Liner Contest 

has now been expanded 
to include programs of 

either one or two lines. This 
means a new dimension and new 

opportunity for those who have "really 
neat" programs that simply just won't fit in 

one line. 
Here are the guidelines: The program must 

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

Send your entry 
(preferably on cassette) to: 

Software Review~==========~ 
Become a Hi-Res· Hero 

With Dragon Blade 

Those who like playing Adventure games are in for a 
treat. Prickly-Pear Software has created an animated, Hi­
Res Adventure that sends you into the Middle Ages with 
style. 

The object of the game is to find the Dragon Blade, which 
is the only thing that will kill the ancient dragon that has 
been terrorizing your small medieval village. 

In its last attack, the dragon killed your father, the chief 
of the village. Now you must succeed him as chief, and 
somehow save the village from further attack. 

You begin your quest in the Forest of Lore, soon 
discovering that the quiet countryside holds mystery and 
danger. As you search for the Blade, you encounter 
gargoyles, witches and a menacing guardian. You may fall 
into an abandoned mine shaft and find yourself wandering 
in a dark maze, or facing a monster who can turn you into 
stone with a single look. Despite these risks you must forge 
ahead, gathering the tools and knowledge that will allow 
you to slay the dragon and save your village. 

Some Hi-Res Adventures are so slow you have to wait 
more than you play, but Dragon Blade is quick enough to 
keep the action rolling. The graphics are first-rate. (See 
Figure l.) They are well-designed and do a good job setting 
the stage for a medieval quest. Several screens bring the 
Adventure to life with animation. 

Figure 1: Although the photo is shown in black and white, 
the actual Hi-Res game screen is in color. 

Dragon Blade is definitely worth buying if you enjoy 
Adventure games- and it would make a great Christmas 
gift for your favorite CoCo nut. 

(Prickly-Pear Software, 213 La Mirada, El Paso, TX 79932, 
64K disk required, $29.95) 

-Andy Dater 
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~~ ... pick an 
option from a 
pull-down 
menu and it 
instantly prints 
a bullet chart 
you can print 
directly on an 
overhead trans­
parency." 

screen, although it can accept lines up 
to 256 characters long. 

So far I have only heard of two 
drawbacks to the Color Computer 3 as 
far as OS-9 Level II is conce~ned. The 
first is the fact that the Tandy Sound / 
Speech Cartridge does not work with it 
because OS-9 always runs at 1.79 MHz 
and the Sound/Speech Cartridge can 
only deal with .89 MHz. The good news 
is you can add a switch to bypass the 
XOR gate in the Sound / Speech Car­
tridge and it will work at the higher 
clock speed. The other drawback is that 
a modification must be made to the 
expansion interface to allow it to run. 
You need to take it to a computer center 
to have it modified. 

Larson's SysGo Revisited 
In May of this year we published an 

alternate SysGo module for OS-9 Level 
I, Version 1.00 or Version 1.0 I. Also that ­
month, we discussed various techniques 
you could use to force OS-9 to start up 
in a RAM disk. David Curtis, of Heath, 
Ohio, put the tips into action and sent 
us the completed product. It is listed 
here. Curtis also submitted a simple 
utility that takes the place of the Micro-

soft BASIC CLS command. Interestingly 
enough, we received another CLS pro­
gram from John Bowden of the U.S. 
Navy's COMTHIRDFLLT N-2 in 
Pearl Harbor, Hawaii. Bowden's code 
shows how to fork a new process since 
it Clears the screen by calling the OS-9 
display command. If you have both 
display and CLS loaded in memory, this 
method is fast , too. 

Version 2.00 
Along with his program listings , 

Curtis sent a question. "Why bother 
with OS-9 Level I, Version 2.00?" he 
asked. "The SO-column driver won't ruh 
my WordPak /. The disk driver won't 
handle double-sided drives. The hard 
drive Tandy supports is out of sight 
price-wise. The config program is nice 
and permits easy creation of a custom 
system disk. That's about it." 

I guess the answer to that question 
revolves around what you are going to 
do with your computer. If you plan on 
running all the new programs coming 
out for OS-9, you'll most likely need the 
latest version of the operating system. 
Some programs operate across a 
number of operating systems; many 

SPECIAL DEAL ON THEGREATESTSOITWAREDEAL 
500 PROGRAMS! ON EARTH JUST GOT BETTER! 

GET 50 DISKS OR 50 CASSETTE TAPES FULL OF OVER 
500 PROGRAMS. HERE IS WHAT YOU'LL RECEIVE: 

*Over 250 Utility/Home Application Programs including a 
Word Processor, DataBase, Spreadsheet, Account Man­
ager, 2 Basic Compilers, Terminal Programs, ROM Copies, 
Mail List, Machine Language Tutorials, Plus Much More! 

*Over 200 exciting games including Warlords, Star Trek, 
Super Vaders, Solar Conquest, Horse Races, Football, 
Baseball, Frog Jump, Invader, Plus Much More! (Many 
machine language games) 

*Over 30 adventures including The College Adventure, Dun­
geon Master, Space Lab, Ice World, Ship Wreck, Zigma 
Experiment. Plus 32K Graphic Adventures. 

EACH INDIVIDUAL ISSUE SOLD FOR $9. 00 

EACH OR $450 FOR ALL 50 ISSUES. WE 
SLASHED THE PRICE TO ONLY 150.00 • 

THAT'S RIGHT! THIS MONTH WE'VE DROPPED OUR YEARLY 
SUBSCRIPTION RATE AN UNBELIEVABLE •10.00 TO ENTICE YOU 
INTO SUBSCRIBING WITH US. GET 12 DISKS OR TAPES A YEAR 
CONTAINING OVER 120 QUALITY PROGRAMS. A SUBSCRIP­
TION TOT & D SOFTWARE CONSISTS OF 10 READY-TO-LOAD 
PROGRAMS DELIVERED BY FIRST CLASS MAIL EVERY MONTH. 

NO WE ARE NOT THE SAME AS THE RAINBOW ON TAPE. IN 
FACT, MANY SUBSCRIBERS HAVE WRITTEN IN AND SAID THAT 
WE ARE MUCH BETTER THAN RAINBOW ON TAPE! 

r------, r-----PRICES.- -----. 
TAPE THIS 

OR DISK MONTH ONLY 
1YEAR (121sauea) .J9:iJif 60.00 
6 MO. (61aau") .AII:Oif' 35.00 
11SSUE .-0:«( 8.00 

Michigan Residenls Add 4% 
Overseas Add $1 0 lo Subscriplion Price 

Personal Checks Welcome! 

REG. $450 
• 16K·64KColorComputer OUR LATEST ISSUE CONTAINED QW $1 5QOO •Over4000SalisfiedCustomers 1.Computeri.O.U. 6. Haunted Staircase 
• Back Issues Available From 2. Disk Disassembler 7. Canyon Bombers 

**THIS MONTH ONLY** 
Buy this package of 500 programs and 

receive a free 6 month subscription. 
(A s35 value) 

• July '82 (Over 500 Programs) 3. Bak Chekers 8. Dragon Adventure 
~ ~ 4.Pachinko 9. Graphic Scroll 

~ ~ '···~'""'"' """'"''" HI· l"Ti: . •• ··) RAINBOW RAINBOW 
ClfliTiftCATK* CIJITIFlCATIOtll 

&lAl IUl 
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Protect and highlight 
your important 
magazine collection 
with sturdy 
RAINBOW binders 

Distinctive, Durable RAINBOW Binders 
THE RAINBOW is a vital resource to be referred to 

again and again. Keep your copies of THE RAINBOW safe 
in our quality, distinctive binders that provide com­
plete protection. 

These attractive red vinyl binders showcase your 
collection and ensure your RAINBOWs are in mint 
condition for future· use. Each binder is richly em­
bossed with the magazine's name in gold on the front 
and spine. They make a handsome addition to any 
room. 

Put an End to Clutter 
Organize your workspace with these tasteful bind­

ers. Spend more time with your CoCo and eliminate 
those frustrating searches for misplaced magazines. 

A set of two binders, which holds a full 12 issues of 
THE RAINBOW, is only $13.50 (plus $2.50 shipping and 
handling). 

Special Discounts on Past Issues 
To help you complete your collection of THE RAIN­

BOW, we're offering a special discount on past issues 
of the magazine. 

When you place an order for six or more back issues 
of THE RAINBOW at the same time you order binders, 
you are entitled to $1 off the regular back issue price. 
To order, please see the "Back Issue Information" 
page in this issue. 

Know Where to Look 
You may purchase the "Official And Compleat Index 

To THE RAINBOW" for $1 when you purchase a set 
of binders. This comprehensive index of RAINBOW's 
first three years (July 1981 through July 1984) is 
usually priced at $2.50. 

__ YES. Please send me ___ set(s) of RAINBOW binders 
Take advantage of these special offers with your binder purchase: 

__ Save $1 off the single issue cover price for back i'ssues. Minimum order of 6 magazines. Please 
enclose a back issue order form from a recent issue indicating magazines wanted . 

__ Purchase the "Official and Compleat Index to THE RAINBOW" for $1. (Regular price $2.50.) 

(These offers good only with the purchase of a RAINBOW binder set) 

Name , ________________________________________________________________________ __ 

Address 
City State ZIP ____________ __ 
0 My check in the amount of is enclosed. (In order to hold down costs, we do not bill.) 

Charge to: 0 VISA 0 MasterCard 0 American Express 

Account Number Expiration Date ____________ _ 
Signature 

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

Binders are $13.50 per two-binder set plus $2.50 shipping and handling. If your order is to be sent via U.S. mail to 
a post office box or foreign country, please add $2. Kentucky residents add 5% sales tax. U.S. currency only, please. 
In order to hold down non-editorial costs, we do not bill. 

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



won't. Almost all of the new Tandy 
software products require OS-9 Level I, 
Version 2.00 to operate. 

Starting BASIC09 
Ray Preston of Rarotonga in the 

Cook Islands was one of a group of 
recent writers wanting to know how to 
get BASIC09 up and running. 

Here's the problem. Tandy did not 
put BASIC09 in the CMDS directory on 
the production disk. They put it in the 
root directory. If you have two disk 
drives, leave your system disk in Drive 

Listing 1: sysgo 

9',9',1 
,,9'9'3 
,,9'9'4 
,,,9'5 9'"9'D 
,,9'9'6 9'9'9'9' 87CD9',9A 
,,9'9'7 9'9'9'D 53797347 
,,9'9'8 9'9'12 9'6 
,,9'9'9 9'9''13 2F523,0 
""9'1, 9'9'16 9'D 
,,9'11 9'9'17 2F523,2F 
,,9'12 9'9'1B 43404453 
,0,,13 9'9'1F 9'D 
,9'9'14 9'9'29' 5368656C 
,,9'15 9'9'25 9'D 
9'9'9'16 9'9'26 53746172 
9',9'17 ,0,03,0 ,0D 
9',9'18 
,,9'19 9'9'31 .559'9'7 412 
~,9'29' 9',035 7FFF,03B7 
,,,21 9',039 FFDF7EF,0 
,,,22 ,09'3D ,0C 
,,9'23 
,,,024 9'9'9'D 
,,,25 
,,,26 ,0,03E 3"8C55 
,,,27 ,09'41 1,03F9'9 
,0,0,028 ,0,044 3,08CEA 
,0,0,29 ,0,047 CE,0,071 
,0,0,03,0 9',04A C6,0D 
,0,0,031 ,0,04C A689' 
,,,032 ,09'4E A7C,0 
,,0,33 9',05,0 SA 
,0",034 9'9'51 26F9 

I dO and plug the BASIC09 disk into Drive 
I d I, then type: 

059: chx /d1 
059: Basic09 

If you have a single-drive system, take 
out the system disk and plug the BASIC09 

disk in Drive I dO, then type: 

chx /dO 
basic09 

This should put you on the air once 
and for all. 

ifp1 
endc 

c.cr equ $d 

OS-9 Software Sourcebook 
The OS-9 Software Sourcebook writ­

ten by Phyllis Case! can help you find 
that software you're looking for. It's 
available from Microware Systems 
Corporation, 1866 N.W. !14th Street, 
Des Moines, IA 50322, (515) 224-1929. 
Give them a call. 

If all goes well, by the time I write the 
next installment, we will be settled in 
here in New York City and will have had 
our hands on the new CoCo 3 for 
several weeks. Now if we can just get our 
hands on Level II OS-9! D 

mod eom,name,$C1,$81,start,$9'9'C8 
name fcs jSysGoj 

feb 6 
n~wdir fcc 11 jR9' 11 

feb c.cr 
newexe fcc II jR9'j 11 

cmds fcc /CMDS/ 
feb c.cr 

shell fcc /Shell/ 
feb c.cr 

startup fcc ;startup -pj 
feb c.cr · 

initdat feb $55,9',$74,$12 
feb $7F,$FF,$,03,$B7 
feb $FF,$DF,$7E,$F,0 
feb $"C 

idatlen equ *-initdat 

start leax <rti,pcr 
os9 f$icpt 
1eax <initdat,pcr 
ldu #$,0,071 
ldb #idatlen 

movidat lda,x+,pcrt,$F,0,pcr 
sta ,u+ 
decb 
bne ·movidat 
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~~~35 ~~53 3,08CC5 leax <cmds,pcr 
,0,0,036 ,0,056 86,04 lda #4 
,0,0,037 ,0,058 1,03F86 os9 i$chgdir 
,0,0,038 ,0,05B 3,08CC2 leax <shell,pcr 
,0,0~39 ,0,05E 338CC5 leau <startup,pcr 
,0,0,04,0 ,0,061 CC,01,0,0 1dd #$,01~,0 
,0,0,041 ,0,064 1,08E,0,015 ldy #21 
,0,0,042 ~,068 1,03F,03 os9 f$fork 
,0,0,043 ,0,06B 2527 bcs infloop 
,0,0,044 ,0,060 1,03F,04 os9 f$wait 
,0,0,045 ~,07,0 3,08CA,0 leax <newdir,pcr 
,0,0,046 ,0,073 86,03 lda #3 
.0~~47 ~~75 1~3F86 os9 i$chgdir 
,0,0,048 ,0,078 3,08C9C leax <newexe,pcr 
,0,0,049 ,0,07B 86,04 lda #4 
,0,0,05,0 ,0,070 1,03F86 os9 i$chgdir 
,0,0~51 ,0,08,0 3,08C90 restart leax <shell,pcr 
,0,0,052 ,0,083 CC,01,0,0 ldd #$,01,0,0 
,0,0~53 ,0,086 1,08E,0,0,0,0 ldy #$.0.0.0.0 
,0,0,054 ,0,08A 1,03F,03 os9 f$fork 
,0,0,055 ,0,080 25,05 bcs infloop 
,0,0,056 ,0,08F 1,03F,04 os9 f$wait 
,0,0,057 ,0,092 24EC bee restart 
,0,0,058 ,0,094 2,0FE infloop bra infloop 
,0,0,059 ,0,096 3B rti rti 
,0,0,06,0 ,0,097 E1E078 emod 
,0,0,061 ,0,09A eom equ * 
.0.0.0.0.0 error(s) 
.0.0.0.0.0 warning(s) 
$,0,09A ,0,0154 program bytes generated 
$,0,0,0,0 .0.0.0.0.0 data bytes allocated 
$1948 ,06472 bytes used for symbols 

Listing 2: c 1 s 

* Clear Screen Utility ,0,0,0,01 
,0,0,0,02 
,0,0,0,03 
,0,0,0,04 
,0,0,0,05 
~,0,0,06 
,0,0,0,07 
~,0,0,08 
,0,0,01,0 
~~,011 
~,0,012 
,0,0,013 
,0,0,014 
,0,0,015 
~,0,016 
,0,0,017 
,0,0,018 
,0,0,019 
,0,0,02,0 
~,0,021 

* by o·avid Curtis I Heath, OH 
* To use cls load cls; link cls and 
* type cls anytime you want to clear the screen 

nam cls 
ifp1 
en de 

.0.0.0.0 87C0,0,02B mod endpgm,name,type,revs,start,size 

,0,0,00 636CF3 name fcs jcls/ 
,0,011 type set prgrm+objct 
,0,081 revs set reent+1 

0 ,0,0,0,0 char rmb 1 . 
,0,01,0 size equ * 
,0,01,0 5F start clrb 
,0,011 86,0C lda #$,0C 
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J'.J'13 3J'8DFFE9 
J'J'17 A78·4 
J'J'l9 lJ'8E.J'.J'J'l 
_Y'_Y'lD 86_1'1 
J'J'lF lJ'3F8A 
1'_1'22 1J'3F_1'6 
J'.J'25 C33547 
1'.1'28 

1'1'1'1'1' error(s) 
1'1'1'1'1' warning(s) 

endpgm 

leax 
sta 
ldy 
lda 
os9 
os9 
emod 
equ 
end 

$J'J'28 1'1'1'41' program bytes generated 
$1'1'1'1 1'1'1'1'1 data bytes allocated 
$18DJ' J'6352 bytes used for symbols 

Listing 3: al terna t. cls 

char,pcr 
_Y',x . 
#$1'1 
#$1'1 
i$write 
f$exit 

* 

1'1'1'1' 1 * Alternative version of CLS that forks a process 
1'1'1'1'2 * to use the DISPLAY utility to clear your screen. 
1'1'1'1'3 
1'1'1'1'4 
~1'1'1'5 
1'1'1'1'7 
1'1'1'1'8 
1'1'1'1'9 J'J'J'J' 87CDJ'J'3E 
1'1'1'11' J'J'J'D 636CF3 
1'1'1'11 1'1'11' _1'2 
1'.1'.1'12 _1'_1'11 
1'1'1'13 _1'_1'81 
J'.J'J'l4 D _1'_1'_1'_1' 
J'J'J'l5 D _1'12C 
1'1'~16 
1'1'1'17 1'1'11 7368656C 
1'1'1'18 1'1'16 6469737_1' 
1'1'.1'19 J'J'2.J' _Y'D 
1'1'.1'21' 
1'1'.1'21 .1'1'21 3J'8DFFEC 
1'1'1'22 .1'1'25 338DFFED 
.1'1'1'23 .1'1'29 1J'8E_Y'_Y'_Y'A 
1'1'1'24 .J'J'2D 86_1'1 
1'1'1'25 .J'J'2F SF 
1'1'1'26 1'1'3.1' 1J'3F_1'3 
1'1'1'27 J'J'33 25_1'3 
1'1'1'28 J'J'35 1J'3F_1'4 
1'1'.1'29 J'J'38 1J'3F.J'6 
1'1'.1'3.1' .J'J'3B EA7E5C 
1'1'1'31 .J'J'3E 
1'1'.1'32 

1'1'1'1'1' error(s) 
1'1'.1'1'1' warning(s) 

nam 
ifpl 
en de 

mod 
name fcs 
edition feb 
type set 
revs set 

rmb 
size equ 

shlstr fcs 
cmdstr fcc 

feb 

Start leax 
leau 
ldy 
lda 
clrb 
os9 
bcs 
os9 

error os9 
emod 

clsend equ 
end 

$J'J'3E .1'1'1'62 program bytes generated 
$J'l2C 1'.1'31'.1' data bytes allocated 
$18FD _1'6397 bytes used for symbols 

cls 

clsend,name,type,revs,start,size 
jcls/ 
2 
prgrm+objct 
reent+l 
3_1'1' 

jshell/ 
/display _Y'C/ 
$_1'0 

shlstr,pcr 
cmdstr,pcr 
#$J'A 
#1 

f$fork 
error 
f$wait 
f$exit 

* 
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THESE FINE STORES 
CARRY THE RAINBOW 

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

ALABAMA Bob's Rogers Park MARYlAND 
Birmingham Jefferson News Co. Book Market Silver Spring Layhil l Newsstand 
Brewton McDowell Electronics East Cedar MASSACHUSETTS Florence Anderson News Co. 
Greenville M & B Electronics 

North Cicero Brockton Voyager Bookstore 
West Dlversey 

Madison Madison Books E.B. Garcia & Associates 
Cambridge Out Of Town News 

Montgomery Trade 'N' Books Krech's & Brentano's 
Fitchburg Corners Book Shop 
Ipswich Ipswich News 

ALASKA South Wabash littleton Computer Plus 
Fairbanks Electronic World West Jackson Lynn North Shore News Co. 

ARIZONA 
516 N. Michigan 

MICHIGAN 835 N. Michigan 
Phoenix TRI-TEK Computers Parkway Drugs Allen Park Book Nook, Inc. 
Sierra VIsta livingston's Books Porkwest Books Dearborn DSL Computer Produc ts 
Tempe Books Etc. Sandmeye(s Bookstore Durand Robbins Electronics 

Computer library Univ. of Chicago Bookstore Harrison Harrison Radio Shack 
Tucson Anderson News Co. Univ. of Illinois Bookstore Lowell Curt's Sound & Home Arcade Center 

ARKANSAS Videomat. Inc. Mt.Ciemens Key Book Shop 

Fayetteville Vaughn Electronics/Radio Shack Chillicothe Book Emporium Michigan Radio 

Little Rock Anderson News Co. Danville Book Market Muskegon The Eight Bit Comer 
Decatur Book Emporium Owosso C/C Computer Systems 

CALIFORNIA K-Mort Plaza Perry Perry Computers 
Citrus Heights Software Plus Northgate Mall Perry Oil & Gas 
Grass Valley Advance Radio, Inc. East Moline Book Emporium Roseville New Horizons 
Half Moon Boy Strawflower Elechonics Evanston Chicago-Main News Royal Oak Software City 
Hollywood Levity Distributors Geneseo B &J Supply St. Johns Clinton Electronics 

World Book & News Co. Kewanee Book Emporium Sterling 
Lompoc L&H Electronics Emporium Lisle Book Nook Heights Sterling Book Center 
Los Angeles E.D.C. Industries Newton Bill's TV Radio Shack Wyoming Gerry's Book Co. 

Polygon Co. Oak Brook Krech's & Brentano's MINNESOTA Sacramento Tower Magazine Oak Park Krech's & Brentono's Minneapolis Read-More News Santa Rosa Sawye(s News, Inc. Paris Book Emporium 
Sunnyvale Computer literacy Peoria Book Emporium 

Willmar The Photo Shop 

COLORADO Sheridan Village MISSOURI 

Westminster Software City Westlake Shopping Center Farmington Ray's TV & Radio Shack 
Book Market Jefferson City ·Cowley Distributing 

DELAWARE Illinois News Service Kirksville T&R Electronics 
Middletown Delmar Co. Schaumberg Krech's & Brentano's Moberly Audio Hut 
Milford Milford News Stand Skokie Krech's & Brentano's St. Louis Book Emporium 
Wilmington Normor. Inc.-The Smoke Shop· Springfield Book Emporium Computer Xchange 

FLORIDA Songomon Center North University City Final Edition 

Boca Raton _ Software. Software, Inc. Town & Country Shopping Ctr. MONTANA 
Cocoo The Open Door Sunnyland Book Emporium Whitefish Consumer Electronics of Whitefish 
Davie Software Plus More West Frankfort Paper Place 

Ft. Lauderdale Electronics Engineers Wheeling North Shore Distributors NEBRASKA 
Mike's Electronics Distributor lincoln Hobby Town 

Jacksonville The Book Nook INDIANA Omaha Computers & Components 

Book Town Berne White Cottage Electronics NEVADA 
Deana's TV Columbus Micro Computer Systems. Inc. Las Vegas Hurley Electronics 

Melbourne City Newsstand Garrett Finn News Agency, Inc. 
The Little Store Greenwood The Computer Experience NEW HAMPSHIRE 

North Miami Indianapolis Baokland. Inc. West Lebanon Verham News Corp. 

Beach Almar Bookstore Delmar News NEW JERSEY 
Orlando Book Mania Indiana News Cedar Knolls Village Computer & Software 
Panama City Boyd-Ebert Corp. Jasper ElexMart Clinton MlcroWorldll 
Pensacola Anderson News Co. Madison Arco Office Supplies Lawrenceville Micro Can Software Center 
Pinellas Pork Wolfs Newsstand Martinsville Radio Shack Linwood Software City 
Sarasota Family Computers Wabash Milling's Electronics Marmora Outpost Radio Shack 
Starke Record Junction. Inc. IOWA Montvale Software City 

Radio Shack Dealer Davenport Interstate Book Store Pennsvlle Dave's Elect. Radio Shack 
Sunrise Sunny's at Sunset, Inc. River Edge Sottware City 
Tallahassee Anderson News Co. KANSAS Rockaway Software Station 
Tampa Fine Print Bookstore Topeka Palmer News. Inc. 

Sound Trader & Computer Center Town Crier ofTopeka. Inc. NEW MEXICO 
Titusville Computrac Wichita Amateur Radio Equipment Co. Alamogordo New Horizons Computer Systems 

GEORGIA 
Lloyd's Radio Albuquerque Desert Moon Distributors 

Bremen Bremen Electronics/Radio Shack KENTUCKY 
Page One Newsstand 

Cummings Kent Radio Shack Georgetown Goodwin Electronics NEW YORK 
Jesup Radio Shack Hazard Daniel Boone Gulf Mart Brockport Lift Bridge Book Shop, Inc. 
Marietta Act One Video Hopkinsville Hobby Shop Elmira Heights Southern Tier News Co .. Inc. 
Toccoa Martin Music Radio Shack Louisville The Computer Store Fredonia On Line: Computer Access Center 

IDAHO 
Paducah Radio Shack Hudson Falls G.A West & Ca. 
Paintsville R-Kat Electronics Johnson City Unicorn Electronics 

Moscow Johnson News Agency Pikeville Gus-Stan Enterprises New York Barnes & Noble-Soles Annex 
ILLINOIS Princeton Miller Electronics Coliseum Books 

Aurora Krech's & Brentano's LOUISIANA 
Eastern Newsstand 

Belleville Software or Systems Crowley Acadlana Newsstand 
Grand Central Station, Track 37 

Champaign Book Market Monroe The Book Rack 
200 Park Ave., (Pan Am #1) 

Chicago B. Dalton Booksellers 55 Water Street 
N. Wabash St. MAINE World Trade Center #2 
West Jackson St. Brockton Voyager Bookstore First Stop News 

Bob's in Newtown Caribou Radio Shack Idle Hours Bockstore 
Bob's News Emporium Waterboro Radio Shack International Smoke Shop 
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Jonil Smoke Knoxville Anderson News Co. Westlock Westlock Stereo 
Penn Book First Byte Computer Co. Wetasklwln Radio Shack 
Software City Memphis Computer Center 

BRITISH COLUMBIA State News Software. Inc. 
Usercom Systems. Inc. Nashville Mosko's Book Store Burnaby Compulit 

Walden Books Smyrna Delker Electronics Burns Lake · VT. VIdeo Works 

World Wide Media SeNices Union City Cox Electronics Radio Shack Campbell 

N. White Plains Software City River ms Electronics 
TEXAS Chilliwack Charles Parker Pawling Universal Computer SeNice Elgin The Homing Pigeon Coortenay Rick's Music & Stereo Rochester VIllage Green 

World Wide News 
Orange Northway Books & News Dawson Creek Bell Radio & TV 

Woodhaven Spectrum Projects 
Son Antonio CoCoNuts Golden Taks Home Furnishings 

langley Langley Radio Shack 
NORTH CAROLINA UTAH 

Murray Deseret Book N. Vancouver Mlcrowest Distributors 
Aberdeen 

Cary 
Charlotte 

Havlock 
Hickory 
Morlan 

NORTH DAKOTA 
Fargo 

OHIO 
Blanchester 
Canton 
Chardon 
Cincinnati 
Columbiana 
Coshocton 
Dayton 

Fairborn 
Girard 
Kent 
Kenton 
Lakewood 
Lima 

Miamisburg 
MountOrab 
Rocky River 
Toledo 
Xenia 

OKLAHOMA 
Oklahoma 

City 
Tulsa 

OREGON 
Portland 

PENNSYLVANIA 
Allison Park 
Altoona 
Brookville 
Malvern 
Philadelphia 

Phoenixville 
Pittsburgh 
Pleasant Hills 
Temple 
Wind Gap 
York 

RHODE ISLAND 
Wa!Wick 

SOUTH CAROLINA 
Charleston Hts. 
Gaffney 
Greenville 
·spartanburg 
Union 

TENNESSEE 
Chattanooga 

Dickson 

King Electronics Nelson Olive(s Books 
Radio Shack ' VIRGINIA Parksville Parksville TV 
News Center in Cary Village Galton Electronics Marketing Penticlon D.J.'s 
Newsstand lnrl Norfolk 1-0 Computers Four Corner Grocery 
Papers & Paperback Richmond Software City SolmonArm Matrix Computing 
Computer Plus WASHINGTON Sidney Sidney Electronics 
C' Books & Comics Seattle Adams News Co .. Inc. Smithers Wall's Home Furniture 
Boomers Rhythm Center Tacoma B & I Magazines & Books 100Mile 

Nybbles 'N Bytes House Tip Top Radio & TV 

Computer Associates WEST VIRGINIA MANITOBA 

Huntington Nick's News Altona LA Wiebr Ltd. 
lundar Goranson Elec. 

JR Computer Control Logan Stan's Electronics & Radio Shack Morden Central Sound 
Little Professor Book Center Madison Communications, LTD 
Thrasher Radio & TV Parkersburg Valley News SeNice The Pas Jodi's Sight & Sound 

Clnsoft 
Selkirk G.L. Enns Elec. 

Fidelity Sound & Electronics WISCONSIN Virden Archer Enterprises 

Utopia Software Appleton Badger Periodicals Winnipeg J & J Electronics Ltd. 

Huber Heights Book & Card Cudahy Cudahy News & Hobby NEW BRUNSWICK 
Wilke News Ladysmith Electronics, Etc. Moncton Jeffries Enterprises 

Milwaukee Book Tree News-Readers Booked Solid Sussex Dewitt Elec. 
Girard Book & News 
The News Shop Booked Solid II NEWFOUNDLAND 

T.W. Hogan & Associates 
HaNey Schwartz Bookshop Botwood Seaport Elec. 

Lakewood International News 
Unlv. of Wisconsin Bookshop Carbon ear Slade Realties 

Brunner News Agency WYOMING NOVA SCOTIA 
Edu-Caterers · Casper The Computer Store Halifax Atlantic News 
Wilke News 
Mount Orab Radio Shack 

ARGENTINA ONTARIO 
Programs Unlimited 
Leo's Book & Wine Shop Cordoba Informatica Y Telecomunicaciones Aurora Compu Vision 

Fine Print Books AUSTRALIA: 
Concord Ingram Software 
Exceter J. Macleane & Sons 

Kingsford Paris Radio Electronics Hamilton Dataman 
CANADA: Hanover Modern Appliance Centre 

Merit Micro Software ALBERTA Huntsville Huntsville Else. 
Steve's Book Store Banff Banff Radio Shack Kenora Donny "B" 

Blairmore L & K Sports & Music Kingston T.M. Computers 

Fifth Ave. News Bonnyville Paul Tercier Listowel Modern Appliance Centre 
Brooks Double "D" AS. C. Radio Shack South River Max TV 
Calgary Billy's News Dennis TV 

Software City Claresholm Radio Shack Associated Stores 
Newborn Enterprises Drayton Valley Langard Electronics QUEBEC Larry's stereo Shop Edmonton CMDMicro LaSalle Messageries de Presse Benjamin Enr. Personal Software Kelly Software Distributors Pont. Rouge City Softwa.re Center Edson Radio Shack Boutique Bruno Laroche 

Newsy FaiNiew D.N.R. Furniture & TV 
Stevens Radio Shack Fox Creek Fox City Color & Sound SASKATCHEWAN 
All-Pro Souveniers AS.C. Radio Shack Assiniboia Telstor News 
Pitt Computer & Software Ft. Saskatche-

Ft. Mall Radio Shack, ASC 
Est evan Kotyk Electronics 

Software Corner wan Moose Jaw D&S Computer Place 
Micro World Grande Nlpiwan · Cornerstone Sound 
The Computer Center of York Cache The Stereo Hut Regina Regina CoCo Club 

Grande Software Supermarket 
Software Connection Centre The Book Nook Saskatoon Everybody's Software library 

Hinton Jim Cooper Shellbrooke Gee. Laberge Radio Shack 
lnnisfall L & S stereo Ti5\1ale Paul's SeNice 

Software Haus. Inc. Leduc Radio Shack Associated Stores Unity Grant's House of Sound 
Gaffney Book Store Lethbridge Datatron 
Palmetto News Co. Lloyd minster Lloyd Radio Shack YUKON 
Software City Okotoks Okotoks Radio Shack Whitehorse H & 0 Holdings , 
Fleming's Electronics Peace River Radio Shack Associated Stores 

T avener Software JAPAN 
Anderson News Co. St. Paul Walte(s Electronics Tokyo America Ado. Inc. 

Stettler Stettler Radio Shack 
Guild .Books & Periodicals strathmore Wheatland Electronics PUERTO RICO 
Highland Electronics Taber Pynewood Sight & Sound San Juan Software City 

Also available at al l B. Dalton Booksellers, and selected Coles Bookstores, 
Waldenbooks, Pickwick Books, Encore Books, Barnes & Noble, Little 
Professors, Tower Book & Records, Kroch's & Brentano's, and Community 
Newscenters. 
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ADVERTISER'S 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. 

After Five Software •............ 72 
Ark Royal Games ...........•... 13 
Canyon County Devices .... . .. 112 
Cer-Comp ................ 194, 195 
Chal.lenger . ........•.......•• • 144 
Cinsoft ....•................... 97 
CNR Engineering ............ . . 150 
CoCo Trend .................. 143 
Cognitec ... . ................. 137 
Colorware .•....•........ 21, 22, 23 
CompuServe ................... 99 
Computer Center .........•..... 35 
Computer Island ..........•... 171 
Computer Plus ...... . ......•... • 3 
Computerware .............. 39, 41 
Computize, ln·c ............ 146, 209 
Crockett Software .......... : . :. 84 
D &A Research ............ • .. 187 
Dayton Associates of 

W. R. Hall, Inc . ............ 128 
Delphi Bureau ............ 122, 123 
Derringer Software .......... 76, 77 
Diecom .••.•..•.....•......... IFC 
Disto • ...•..................... 65 
Dorsett ...•.....•............. IBC 
Duck Productions ............. 1·40 
Federal Hill Software ..•....... 162 
Group Technology . . ..........• 82 
Hard Drive Specialists ......... 165 
Hawkes Research Services . . ... 162 

D call: 

HJL div. of Touchstone 
Technology, Inc .•••••••••• 116 

Hogg, Frank Laboratories ••••••• 189 
Howard Medical ••••••••••• 34, 210 
J & M Systems ••••••••••••••• BC 
J & R Electronics •.•.•••••.••• 139 
Johnson, D.P .••••••••••••••• 198 
Kelly Software Distributors •••••• 161 
Mark Data Products •••••••••••• 69 
Metric Industries • • ••.•••••• 85, 133 
MicroSmart, Inc .••••.••••. 100, 101 
Micro Works, The .••••••••••• 176 
Microcom Software ••••••••• 16, 17 
Microtech Consultants Inc .••••.•• 31 
MicroWorld ••••••••••••••••• 181 
Mix, Tom Software •••••••••••• 184 
Moreton Bay •• ; : ; •••••••••••. • 95 
Novasoft ••••••••••••••••••• 185 
Other Guys Software, The •••••• 113 
Owl-Ware .••••••••••••• 89, 90, 91 
PCM •••••.•••••..••••••••• t30 
Perry Computers •••••••••.••• 167 
Plan-Net Forms •••••••••••••• 134 
Polygon •••••••••••••••••••• 75 
Preble's Programs, Dr .•••••••••• 11 
Prickly-Pear Software •••••••••• 157 
PXE Computing ••••••••••.•••• 7 
Radio Shack ••• • •••••••••• 49, 51 
Rainbow OS-9 Book •••••••..•• 124 
Rainbow Binder •••••.•••••.•• 202 

~ calt 
Shackleford, Nolan, Davis, Gregg and Associates 
Cindy Shackleford, president 

Kim VIncent 
Advertising Representative 
The Falsoft Building Shil1ey Duranseau 

Advertising Representative 9509 U.S. Highway 42 
12110 Meridian South, SuHe 5 P.O. Box385 
P.O. Box 73-578 Prospect, KY 40059 
Puyallup, WA 98373-0578 

(206) 848-n66 
(502) 228-4492 
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Rainbow Bookshelf ....•....... 179 
Rainbow Gift Subscription •..•.. 66 
Rainbow On Disk .............. 159 
Rainbow On Tape ............• 172 
Robotic Microsystems ..•.•.... 138 
Rowe Electronic Co., Inc .. • •... 144 
S.D. Roberson .....•.•••••...• 187 
Saguaro Software ........... • . 147 
SECA ..••.•..............•....• 73 
Selected Software ...•......•... 37 
Software House, The .......... 135 
Spectrogram •.•..............• 141 
Spectrosystems ............... 145 
Spectrum Projects Inc. 

.... 105, 106, 107, 109, 110, 111 
Speech Systems 

........... 56, 57, 58, 59, 60,61 
Sugar Software ......... . ....... 79 
Sunrise Software .............. 142 
T & D Software ................ 201 
TCE ................... . ..... • . 14 

. Tepco ...•...•......... . ....... 68 
Thinking Software, Inc .. . ....•.. 24 
Tothian Software Inc .... . ....... 83 
True Data Products ....... 152, 153 
Wasatch ware .... · ...... . ...... 181 
Woodstown Electronics . • ...... 143 
York 10 ................ . ...... 149 
Zebra Systems ......... . ....... 20 

lllllli Call: 
Jack Garland 
Garland Associates, Inc. 
10 Industrial Partt Road 
Hingham, MA 02043 

(617) 749-5852 



ALL SOFTWARE 
COMPATIBLE 

WITH 
COCO I & COCO II 

COMPUTERS 

SUPER BACK-UP 
UTILITY © 

... WITH S.B .U . FROM COMPUTIZE 
YOU'LL NEVER NEED ANOTHER BACK­
UP UTILITY FOR YOUR COCO! !! 
SUPER BACK -U P UTILITY WILL PER­
FORM ALL OF THE FOLLOWING FUNC­
TIONS: 
I. TA P E TO TAPE (Regardless o r most protec­

t ion schemes!) 
2. TAPE TO DISK (Move Cassette programs to 

Disk!) 
3. AUTO RELOCATE (For those Cassette pro­

grams that confli ct with Disk operating 
sys tems .) 

4. DISK TO TAPE (P lace Disk programs onto 
Cassette) 

5. DISK TO DISK (Our powerFul Spli t- N- Image 
Program, Copies rega rdless of most pro tec­
tion schemes!) 

• MENU DRIVEN 
• REQU IRES 32K EXTENDED COCO 
• REQU IRES I OR 2 DRIV ES 
• ALL MACHINE LA NGUAGE!! ! 
COMPARE WITH OTHER INDIVIDUAL 
PROGR AMS COSTING IN EXCESS OF 
iiOO.OO 
I> ISK $49.95 ....... . . . Cat. No. I07CD 

SPIT -N -IMAGE © 
MI L Disk Back -Up Utili ty 

rhere is no need to suffer the heartbreak of 
:rashed di sks any longer. Spit-N-Image will 
:reate a mirror image of yo ur valuable disk pro­
~rams which do not respond to no rmal back-up 
·unctions. Will also initia lize and back-up in one 
1ass. Da ta processing expert s a lways insist on 
1aving a back-up - it 's good pract ice. 

REQUIRES 32K CC 
l iSK $34.95 . . ........ Cat. No. IOI CD 

TRIPLE TRANSFER 
UTILITY © 

ransfe r contents of disk to tape • Transfer con­
~ nl s of tape to di sk • Automatica ll y relocates 
lSSettc programs tha t conflict wit h the dis k 
perat ing system • Displays machine la nguage 
rogram addresses • Copies ASCII, Basic, & 
lachine Language Programs • Al l contained in 
menu dri ven program! 

REQ UIRES 32K CC'EXT. 
lisk $24.95 . ....... . .. Cat. No. 105CD 

'Y BOX" 

you have ever owned a "Y" Cable you know 
lW easy it is to 'bump ' o r di slodge the cable 
om the com puter. With the positive mechanica l 
•nncc tion o f the "Y Box " cha nces a re greatly 
duced o f the "Y" com ing dis lodged. 

ne of the most ~.:ammon causes o f a shorted 
ua bus in the CoCo is a misa ligned or loose 
V" Cable. Don't let your computer be the next 
;tim of a "Y" Cable. order the " Y Box" fro m 
)MI'UT IZE. 

NO ISE FREE "GOLD CONTACT" TO 
YOUR COMPUT ER 
POS ITI VE MECHANICAL AND ELEC­
TRICAL CONNECT ION 

Catalog No . 162C H Only S29.95 

MASTER KEY II 
!w Improved Version ! A hardware product that 
.<es com rol of any program regardless of protec-
111. Now use wi th RS Multi-pak, " Y" cable or 
1tional extender cable. Captures regis ter contants 
they we re when Master Key II was engaged. 

>mplet c di sassembler, memory save, and much 
Jre. Requires some fam iliari ty wi th Assembly 
tnguagc. 

lM PAK Cat. No. 160HR . . . . . . S 99.95 
t. No. 161HR With E• t. Cable ..... $109.95 

Check or M.O. • Add $3.00 sh ipping • PA residents add 6% sales tax 

* * * * * * * THE LATEST IN COCO NEWS!!! * * * * * * * 

QUICK BACKUP ~ 
UTILITY $19.95 ~ 
Catalol! No ......... 185CD 
Deluxe backup utility for the Radio Shack Color 
Computer. 
• Backup a disk in as few as 32 seconds (in three 

passes) 
• Forma t and backup a full disk in one minute 
• Full error correcting features (retry, skip, in-

finite retry) 
Displays the current track that is being processed, 
works with all ROM versions. Supports I or 2 disk 
drive. A great disk production too l. 

GRAPHICOM $24.95 
Catalog No. .. .. .. .. .. .. .. .. .. IIIGD 
Simply slated • O ne of the finest graphic programs 
written for the Color Computer! 
FEATURES: 
• S-U-P-E-R U-S-E·R F-R· I-E-N-D-L-Y ! 

• Supports 4 Hi·Rcs display modes 
• 4 page animatio n mode 
• Color Palette with over I 5 color patterns fo r usc 

with Hi-Res ani fact 
• Send/ Receive pictu res over modem 
• Supp li ed utilit y a llows capturi ng Hi-Res sc reens 

from most COCO arcade games 
• Mulliple Hi-Res character fonts (user re­

definable) 
• Supplied util ity for transferring Graphicom 

screens to Basic or ot her M/ L programs. 
• Supplied utilit y for loading sc reens from Basic 

o r o ther sources 
• Built in Hi ·Res SCREEN PRINT (compatible 

wi th EPSON, C-ITOH , GEM INI-10, OK I, plus 
Radio Shack's LP·V II , LP-VIII, DMP-100, 
DMP-200, and GCP-115 printers) From I 10 to 
9600 baud 

• SEND/ RECEIVE slow-scan television 
• Many additional features, operati ng hints, hard­

ware mod 's and suggestio ns, etc. 

REQUIRES 64K COCO, I DISK DRIVE, AND 2 
ANALOG JOYSTICKS 

Announcing COLORSCAN, new software for the CGP-220 . T his program is a must for 
anyone who owns a Radio Shack In k Jet Printer, and enjoys creating graphics wilh 
Graphicom , Graphicom Part II, CoCo MAX, or any program !hat· produces a standard 
6K binnary picJUre files. 
This program contains some o f the popular features found in "HARDCOPY" such as 
lx l, 2x2 and posters; but color scan produce full color printo uts of your favorite 6K 
graphics files. You can also create colorful banners up to 27' in length, or dump a disk's 
entire graphic contents to paper. 
Colorscan will print program listings in blazing colo r, make remarks in red, li ne numbers 
green, search for strings and print in blue, etc . All these features and more. 
Colorscan catalog number 184WD . . .. . .... .. ... . ......... . .. ... . ........ . $29.95 

GRAPHICOM PART II 
Catalog No. 132WD . $24.95 

GRAPHICOM PART II DOES NOT 
REQUIRE GRAI'HICOM TO RUN! 

? 

Graphicom Part II is a video processing 
package that provides many functions 
that are missing in Graphico m. Here are 
just a few of the features provided by 
Graphicom Part II: 

EN LARGE/REDUCE/ ROTATE 
Enlarge or red uce any portion o f a grap hic 
screen, just like a photographic enlarger! 
Rotate by any degree or frac tion of a 
degree aro und any poi nl on the screen. 

PAINT 
Pain! or "fill-in" any irregular a rea on the 
screen! More than 50 different co lored 
patterns avai lable. Add itional paint pat­
terns may be user-defi ned. 

PAN & ZOOM 
"Zoom in " x2, x4, or x8 on any portion 
of !he screen to do fin e pixel work . Allows 
editing of Graphicom character sets wit h 
ease ! 

TYPESETTER & FONT EDITOR 
Add text in 16 different sizes, also sup­
port s user definable foregrou nd & 
background co lors . Des ign & Edi i 
characters for use in the typese tter. 

PIXEL BLASTER 
Allows the user to easily substitute or 
remove colors . Widen lines , swap BLUE 
& RED withou t effecting BLACK & 
WHITE, etc. 

Grap hicom Part II req uires a 64K extend­
ed disk basic system, a nd supports I to 4 
disk drives, keyboard or joystick (analog 
or switch type) input. It will load a nd save 
both Standard BIN fi les and Graphicom 
screen s. All functions support colo r or I-Ii­
Res operation, as wen as !he 4 sc reen 
d isplay modes. 

OUR 
GRAPHICOM 
DIGITIZER 

JUST GOT BETTER 
SEE PAGE 146 

ARE YOU LOOKING 
FOR A HI-RES GRAPHIC 

SCREEN PRINT 
PROGRAM? 

:iiinutu~~.~ 
THE UL TIMATE PRIMTER UllLIIY 

pill ffiill ffiilll' II8 ILJJILJ~~ 
[!][IIJil 
© 1984 WHITESIHITH U:I.O 

ALL RlCHTS RESERVED 

HARDCOPY - Hardcopy is more 
than j ust a sc reen print utility, co mpa re 
these features with any other graphic 
d um p program on the mark et; 

Full GRAP HICOM/GRAP HI COM 
PART II compa tibilit y! Loads STAN­
DARD 6K images , GRAPI-I ICOM 
pictures, and COCO MAX pictures 
too! 
BLACK & WHITE or GREY SCALE 
printing. In GREY SCALE printing, 
colors are print ed as user definable 
patterns. Supports hi-res in all 4 
GRAPHI COM display modes ! 
h , 2x, 3x PRINTOUTS- Three menu 
optio ns a re rese rved for the most fre­
quently used printout sizes; Ix 
(quarter page), 2x (half page), and 3x 
(full page). 
GRAPHIC LABELS- T he label prin ­
ling opti on allows the user to create 
custom mailing or disk labels with 
professional look ing resu lts. 
GREETING CARDS - The greeting 
card option allows the user to custom 
design greeti ng cards using both text 
and graphics. 
GIANT POSTERS - The poster op­
tion provides the user with a means of 
reproduci ng a hi-res graphic to a 
multi-sheet posJer. 
SPECIAL EFFECTS -The special ef­
fect s option a llows th e user to direct ly 
co ntrol the printing directives; ROTA­
TION, X/ Y SIZE, X/Y FLIP, X/ Y 
GR ID, X / Y FILL, TAB, WINDOW, 
POS/NEG IMAGE, and more ! 
USER CALL - Have an application 
that HARDCOPY doesn't quite 
match? HARDCOPY routines can be 
added to EXTENDED BASIC 
through the USR command! 

HARDCOPY* requires a 64K Color 
Computer o r Color Comp uter II , and at 
least one disk drive.lt supports I to 4 disk 
drives, keyboard or joystick input. Please 
specify printer and cat. number when 
ordering. 
• Due to hardware differences, some 
features may function differently on cer­
tain printers. 

IDS 480/560-G . . Ca t. No. 170WD 
Oki 82A (Okigraph) . ...... Cat . No. 179W D 
Okidata 92 . ...... Cat. No. 17 1WD 
Gemini lOX .... . . Cat. No. 174WD 
Gemini SG- 10/ 15 ... Ca t. No. J7gWD 
DMP-1 05 . . . . . . . . . . . . . Cat. No. 183WD 
Epson LX -80 . ..... Ca t. No. 173WD 
Epson MX·80 ........ Cat. No. 172WD 
Epson RX-80 . . Cat. No. 173WD 
Epso n FX·80 Cat . No. 173WD 
Riteman PLUS . Cat. No. 177WD 
DMP-1 10 .. .. Ca t. No. i80WD 
DMP- 120 .... Cat. No. 176WD 
DMP- 130 ...... Cat. No . 182WD 
DMP-200 Cat. No. 17 5WD 
CG P-220 .. ... . Cat. No. 18 1WD 

HARDCOPY PRINT 
UTILITY $29.95 



Howard Medical Computers 
(800) 443-1444 ORDERS (312) 278-1440 INQUIRIES AND ORDER STATUS . 

Howard Medical Computers 1690 N. Elston Chicago, IL 6062 
ORDERS INQUIRIES AND ORDER STATUS 

==(800) 443-1444 == (312) 278-1440 === 





LOWEST CONTROLLER PRICE EVER! 
The New JFD--EC, Only $75 

+fR~~£cJ?n~~~aPc~~Tt~?a~~~~the best 
features of the 
original JFD-COCO 
with the two 
switchable ROM 
sockets, fully 
buffered data lines, 
and Memory Minder 
in ROM. The JFD­
EC replaces the JFD­
COCOin our 
product line at an 

even lower price. The controller 
includes ]DOS, Memory Minder in ROM, and the 
]DOS manual. 

. JFD-EC Disk Controller with JDOS $75 

]FD--CP DISK CONTROLLER 
Our new JFD-CP, compatible with both the orginal 
COCO and the COCO 2, features a parallel port to 

support a 
Centronics 
compatible 

printer or our 
hard drive, 
and an 
external ROM 
switch, which 
allows you to 

select ]DOS or 
an optional RS 

DOS-type ROM . It comes in 
a case and includes ]DOS 1.2 and manual. ]DOS 
implements all RS DOS commands, plus many 
more, including auto line numbering, error 
trapping, baud rate selection, OS/9* boot from 
floppy or hard drive, and Memory Minder** , our 
disk drive analysis program (Precision Alignment 
Disk not included). 
JFD-CP Disk Controller with ]DOS $139 

NEW TERMS 
One-year warranty on parts & labor; 30-day money 
back guarantee (except shipping) if not totally 
satisfied. Items must be returned in like new 
condition. . 
Free shipping via UPS in continental United States 
for payment by VISA, MasterCard, or cashiers check . 
COD requires 10% prepayment by bank card plus 
3% shipping. Blue Label and foreign shipping ex! ra. 

DRIVE SYSTEMS 
Upgrade your Color Computer by adding our new 
JFD-CP disk controller, supercharged with ]DOS 1.2 

operating 
system, and a 
top quality 
drive with case 
and power 
supply. Comes 

complete with 
cable and ]DOS 

manual. 

Drive 0 System with one double side drive $299 
Drive 0, 1 System with two double side drives $449 

MEMORY MINDER** 
Memqry Minder 

is a disk drive 
test program now 

included in 
]DOS. Used 
with a 
Precision 
Alignment 
Disk, 

Memory 
Minder allows 
you to check 

your drives for speed, 
alignment, sensitivity, hysteresis, 

and more! You can actually align or adjust the drives 
while viewing the graphics on the screen. No special 
equipment needed! 

PRECISION ALIGNMENT DISKS (From Dysan) 
PAD-40Xl: Tests single side disk drives $26 
PAD-40X2: Tests double/single disk drives $33 

Memory Minder is available on diskette for those 
who don't own a JFD-CP or JFD-EC Controller with 
]DOS. Includes Precision Alignment .disk. 

Memory Minder: single side package $59 
Memory Minder: single/ double side package $75 

*OS/ 9 is a registered trademark of Microware, Inc. 
**Memory Minder is a registered trademark of J&M Systems, Ltd. 

cl/1\ 
J & M SYSTEMS, LTD. 

15100-A CENTRAL SE 
ALBUQUERQUE, NEW MEXICO 87123 

505/292-4182 


