




















































































































































































































































































































RINT:PRINT" An ERROR has occurr 
ed ! " 
129,0 PRINT:PRINT" Error number"; 
ERNO;"in line number";ERLIN 
13,0,0 PRINT:GOTO 119,0 
131,0 1 *** Command mode *** 
132,0 POKE &HFF9F,l28:X=1:Y=1 
133,0 ATTR 1,3 
134,0 T$= 11 #######.##" 
135,0 IF X>=8 THEN LOCATE 47,3 EL 
SE LOCATE ,0,3 
136,0 PRINT 11 (F)ile i/o 
)ain menu (P)rint 
rrow keys (ALT) 
137,0 A=MO(X,Y) 

II • , 

(M 
a 

138,0 IF X=>8 THEN LOCATE ,0,,0:ATT 
R 1,3:PRINT:PRINT:LOCATE 64,,0:GO 
TO 14,0,0 
139,0 ATTR 1,3:LOCATE 64,,0:PRINT: 
LOCATE ,0,,0 
14,0,0 PRINT "Column/Row= ( ";B$( 
X);CHR$(44) ;A$(Y) ;") Value= 

II • , 
141,0 PRINT USING F$;A; 
142,0 PRINT:PRINT:PRINT 
143,0 1 locate on current cell 
144,0 LOCATE 8+(X*8),Y+5 
145,0 ATTR 4,2,U:PRINTUSINGF$;A;: 

ATTR 2,3: ' Hi-lite current cell 
146,0 I$=INKEY$ 
147,0 IF I$=w 11 THEN 146,0 
148,0 ATTR 1,3 
149,0 IF VAL(I$) > ,0 THEN 164,0 
15,0,0 IF I$= 11 ,0 11 THEN 164,0 
151,0 XX=X:YY=Y: 1 save current c 
ell location to allow erase of h 
i-lite 
152,0 IF I$=CHR$(8) THEN X=X-l:IF 

X<1 THEN X=1: 1 left arrow 
153,0 IF I$=CHR$(9) THEN X=X+1:IF 

X>12 THEN X=12: ' right arrow 
154,0 IF X<8 THEN POKE&HFF9F,128 
ELSE POKE &HFF9F,l92: 1 shift wi 
ndow 
155,0 IF I$=CHR$(1,0) THEN Y=Y+l:I 
F Y>2,0 THEN Y=2,0: ' down arrow 
156,0 IF I$=CHR$(94) THEN Y=Y-1:I 
F Y<l THEN Y=1: 1 up arrow 
157,0 ATTR ,0,3:LOCATE 8+(XX*8) ,YY 
+5:PRINTUSINGF$;A;:ATTR 2,3: 1 e 
rase hi-lite on previous cell 
158,0 IF I$="F" THEN 183,0:. 1 File 
save or ·1oad 

159,0 IF I$="P" 224,0: ' Prin 
ter out 
16,0,0 IF I$="M" THEN 1,04,0: 1 main 

fUNOOfJ fl/fTEMf 
Ill 
A new animated graphic adventure for the Color 
Computer 3 from the author of the Hall of the King 
trilogy! Enjoy the mixture of science and fantasy as 
you quest for the Phoenix Crossbow, the only thing 
that can save you in the post-holocaust world. A full 
4 disk sides of adventure! Outstanding 320x200 
graphics will make this your favorite CoCo adven­
ture! Req. 128K CoCo 3 and disk drive. Only $34.95. 

f\un.1- f'u 
An exciting new arcade game. This is the long-awaited response to the huge 
demand for a Kung-Fu program for the CoCo. The graphics. sound effects, 
and animation ora spectacular! This is the BEST karate game ever available 
for the Color Computer. Req. 64K. disk drive. and joystic k. Only 524.95. 

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

"A definite 5 starsr- -12/87 Wizard·s Castle review 

All programs CoCo 1. 2. 3 compatible unless stated otherwise. 

WHITE FIRE 
OF ETERNITY 

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

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

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

Include $2.50 for SIH. $2.00 
extra for C.O.D. orders. PA 
residents add 6% sales tax. 
Authorship and dealer inquiries 
welcome. 
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menu 
161,0 IF I$="@" THEN 132,0: 1 <ALT> 
or <@> key returns to upper lef 

t cell 
162,0 SOUND 18,0,1: 1 key click ... 
delete if annoying 
163,0 GOTO 133,0 
164,0 IF X=>8 THEN LOCATE 64,1:PR 
INT:LOCATE 64,1:GOTO 166,0 
165,0 LOCATE ,0,1:PRINT:LOCATE ,0,1 
166,0 ATTR 1, 3 
167,0 T=MO(X,Y) 
168,0 PRINT" New value : ";I$; 
169,0 LINEINPUT RM$ 
17,0,0 I$=I$+RM$:MO(X,Y)=VAL(I$) 
171~ IF MO(X,Y)>=1,0,0,0~ THEN MO(X 
,Y)=T:SOUND 1,0,0,2:GOTO 133,0 
172,0 ATTR 1,3 
173,0 MO(X,21)=,0:M0(13,Y)=,0:M0(13 
,21)=,0 
174,0 FORV=1T02,0:MO(X,21)=MO(X,21 
)+MO(X,V):NEXT 
175,0 GOSUB 99,0 
176,0 LOCATE 8+(X*8) ,27:PRINTUSIN 
GF$;MO(X,21); 
177,0 FORV=1T012:M0(13,Y)=M0(13,Y 
)+MO(V,Y):M0(13,21)=M0(13,21)+MO 
(V, 21) :NEXT 
178,0 LOCATE 112,Y+5:PRINTUSINGT$ 
;MO ( 13, Y) ; 
179,0 LOCATE 112,27:PRINTUSINGT$; 
MO ( 13, 21) ; 
18,0,0 F$="#####.## 11 

181,0 GOTO 133,0 
182,0 GOTO 59,0 
183,0 POKE &HFF9F,128:LOCATE ,0,,0: 
ATTR 1,3 
184,0 PRINT:PRINT:PRINT:PRINT:LOC 
ATE ,0,,0 . 
185~ PRINT 11 < FILE I/0 > 

(S)ave (L)oad or (Q)uit" 
186,0 I$=INKEY$ 
187,0 IF I$= 11 S 11 THEN LOCATE ,0,,0:P 
RINT:GOTO 192,0 
188,0 IF I$= 11 L11 THEN LOCATE ,0,,0:P 
RINT:GOTO 2,08,0 
189,0 IF I$="Q" THEN 13 2,0: 1 Retur 
n to command mode 
19,0,0 GOTO 186,0 
191~ 1 ***** SAVE 
192,0 LINEINPUT 11 Filename to sa 
ve : ";F$ 
193,0 IF LEN(F$)>8 THEN SOUND 1~,0 
,2:GOTO 183,0 
194,0 F$=F$+"/SUM" 
195,0 POKE 65496,,0 
196,0 IF DEV=-1 THEN LINEINPUT 11 

Prepare tape and press <ENTER> " 
;I$ 
197,0 OPEN "O",DEV,F$ 
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198,0 FOR Y=1T02,0 
199,0 PRINT#DEV,A$(Y) 
2,0,0,0 FORX=1T012 
2,01,0 PRINT#DEV,MO(X,Y) 
2~2,0 NEXT X 
2,03,0 PRINT#DEV,"*******": 1 dummy 
string 

2,04,0 NEXT Y 
2,05,0 CLOSE 
2,06,0 GOTO 182,0 
2,07,0 1 ***** LOAD 
2,08,0 LINEINPUT 11 Filename to lo 
ad : " ; F$ 
2,09,0 IF LEN(F$)>8 THEN SOUND 1,0,0 
,2:GOTO 183,0 
21,0,0 F$=F$+ 11 /SUM" 
211,0 POKE 65496,,0 
212,0 IF DEV=-1 THEN LINEINPUT 11 

Prepare tape and press <ENTER> " 
;I$ 
213,0 OPEN "I",DEV,F$ 
214,0 FORY=1T02,0 
215,0 INPUT#DEV,A$(Y) 
216,0 FORX=1T012 
217,0 INPUT#DEV,MO(X,Y) 
218,0 NEXT X 
219,0 INPUT #DEV,I$: 1 ignore dumm 
y string 
22,0,0 NEXT Y 
221,0 CLOSE 
222,0 GOTO 182,0 
223,0 1 PRINTER OUT 
224,0 POKE &HFF9F,128:LOCATE ,0,,0: 
PRINT:LOCATE ,0,,0:ATTR 1,3 
225,0 LINEINPUT 11 Prepare printer 

and press <ENTER> or <BREAK> to 
quit ";I$ 

226,0 POKE 65496,,0 
227,0 I Q$=CHR$(27)+CHR$(2,0): I F 
OR RADIO SHACK PRINTER 
228,0 Q$=CHR$(27)+CHR$(66)+CHR$(3 
) : 1 FOR GEMINI 1,0X 
229,0 1 SET TO 17 CPI 
23,0,0 PRINT#-2,Q$ 
231,0 PRINT#-2,RIGHT$(A$(,0),124) 
232,0 PRINT#-2,STRING$(128,95) 
233,0 FORX=1T021 
234,0 IF X=21 THEN PRINT#-2,STRIN 
G$(128,95) 
235,0 PRINT#-2,A$(X); 
236,0 FORY=1T012 
237,0 IF MO(Y,X)>9999.99 THEN F$= 
"######.#" ELSE F$="#####.##" 
238,0 IF MO(Y,X)>99999 THEN F$=" 
###### II 

239,0 PRINT#-2,USING F$;MO(Y,X); 
24,0,0 NEXT Y 
241,0 PRINT#-2,USING T$;M0(13,X) 
242,0 NEXT X 
243,0 GOTO 182,0 



244,0 I 

245,0 1 TEXT STRINGS 
24 6,0 I 

2 4 7,0 I M$ ( 1) - M$ ( 4 ) 
248,0 DATA II II 

249,0 DATA II 

-< Sum 128 >-" 
2 5,0,0 DATA II II 

251,0 DATA " Press left or right 
arrow keys to scroll Pres 
s Fl key for command mode " 
252,0 I A$ (,0) 
253,0 DATA II 

an Feb 
ay Jun 
ep Oct 

Total" 
254,0 I 

255,0 I 

Item 
Mar 
Jul 
Nov 

Apr 
Aug 
Dec 

J 
M 
s 

256,0 1 Edit -> Category 1 - C 
ategory 2,0 to suit needs ! 
257,0 1 The length of the string 
must remain the same ! 15 chrs 
. minjmax ! 
258,0 I A$(1) - A$(2,0) 
259,0 DATA "Catagory 1 11 

26,0,0 DATA "Category 2 

Listing 2: MONTE5T 

1,0 1 Montest 
2,0 1 By Dave Archer 

II 

3,0 1 test monitor support for 12 
8 (8,0 window) by 28 text screen 
4,0 PALETTE 8,63:PALETTE ,0,,0 1 wh 
ite text on black background 
5,0 WIDTH8,0:CLS1 
6,0 ON BRK GOTO 34,0 
7,0 POKE&HFF98,&H,03:POKE&HFF99,&H 
75: 1 Set for 28 rows of text 
8,0 POKE&HFF9F,l28: 1 Set for 128 

columns with column ,0 as left m 
ost column 
9,0 1 Tell BAS~C new screen size 
1,0,0 POKE&HFE,0,0,&H2,0:POKE&HFE,01,,0 
: 1 beginning cursor address 
11,0 POKE&HFE,04,128: 1 # columns 
on text screen 
12,0 POKE&HFE,05,28: 1 # rows on t 
ext screen 
13,0 POKE&HFE,06,&H3E:POKE&HFE,07,& 
H,0,0: 1 End address of text scree 
n 
14,0 1 *** Patch BASIC's LOCATE 
command *** 
15,0 POKE &HF9,0A,&H58: 'enable ne 
w LOCATE positions 
16,0 POKE &HF8EC,l28: 1 Allows LOC 
ATE from column ,0 - 127 
17,0 POKE &HF8F4,28: 1 Allows LOC 

2 61,0 DATA "Category 3 II 

262,0 DATA "Category 4 I 

263,0 DATA "Category 5 
264,0 DATA "Category 6 
265,0 DATA 11 Category 7 
266,0 DATA Category 8 
267,0 DATA Category 9 
268,0 DATA Category 1,0 
269,0 DATA category 11 
27,0,0 DATA Category 12 
271,0 DATA category 13 
272,0 DATA Category 14 I 

273,0 DATA Category 15 
274,0 DATA Category 16 
275,0 DATA Category 17 
276,0 DATA Category 18 
277,0 DATA category 19 
278,0 DATA Category 2,0 
279,0 I 

28,0,0 I A$ ( 21) 
281,0 DATA II Total II 

282,0 I 

283,0 I B$ ( 1) - B$(12) 
284,0 DATA Jan,Feb,Mar,Apr,May,Ju 
n,Jul,Aug,Sep,Oct,Nov,Dec 
285,0 I 

ATE from row ,0 - 27 
18,0 CLS 
19,0 A$="<------ this is colum 
ns 8,0 - 127 ------->x" 
2,0,0 FORX=,0 TO 27:LOCATE 79,X:PRI 
NT"x";:LOCATE 127,X:PRINT"x"; 
21,0 LOCATE ,0,X: PRINT " Line num 
ber ";X; 
22,0 NEXT 
23,0 LOCATE 2,0,,0:PRINTSTRING$(1,08 
I II* II) j 

24,0 LOCATE 2,0,27:PRINTSTRING$(1,0 
8,11*"); 
25,0 LOCATE 8,0,13:PRINTA$; 
26,0 LOCATE 2,0,23:PRINT "Press an 
y key"; 
27,0 LOCATE 2,0,1,0:PRINT "This sho 
ws columns ,0 - 79 ";:LOCATE ,0, 27 
28,0 ON BRK GOTO 31,0 
29,0 I$=INKEY$:IF I$="" THEN 29,0 
3,0,0 1 scrolls columns 8,0-127 int 
o display window 
31,0 FORX=128 TO 176:POKE &HFF9F, 
X:FORD=1T01,0:NEXTD:NEXTX 
32,0 ON BRK GOTO 34,0 
33,0 FORX=lT029,0,0:NEXT: 1 de1ay to 
view 
34,0 WIDTH8,0: 'restore to normal 8 
,0 col. by 24 line screen 
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I Turn of the Screw 

A long time ago , when computers 
for the consumer were just start­
ing to come on the market, large 

amounts of memory were unheard of. 
My first comp uter was a Sinclair ZX-
80. It had only I K of Random Access 
Memory, or RAM . 

RAM is a temporary storage place 
for data - as long as the computer is 
on, RAM wi ll remember what is put 
into it. When you first power up a 
computer, RAM has no set pattern. The 
data in it is not valid data. When yo u 
turn the computer off, all RAM data is 
lost. 

Anyway, imagine only 1,024 bytes of 
memory , and half of that used for video 
display - a far cry from our present 
CoCos. BASIC was in Read-Only Mem­
ory, or ROM, and that was a whopping 
4K ROM at that. Later, they came out 
with 8K of ROM , which was a big 
improvement. 

ROM is memory that has been per­
manently etched into the chip at the 
factory. It cannot be changed or lost. 
When you power up with ROM, instant 
data (or a program) appears. Every 
computer needs a bit of ROM (no pun 
intended). How much is a "bit"? Well, 
that a ll depends on what that ROM has 
to do. 

When a computer is first powered up , 
a hardware reset line delays the start of 
the CPU until the power supply is 
stable. Then, when the reset line lets go, 
the first thing the CPU does is load a 
sta rting address from a predeterm ined 
area of memory. It loads this address 
into its program counter and then starts 
to execu te the code pointed to by this 
program counter. Now, what is wrong 
with this picture? If this area of memory 
is RAM, we're in trouble. On power-up , 
RAM has no definite pattern; the CPU 
would certainly get confused and hang 
up. But if ROM were there in place of 
RAM, then the CPU would see valid 
code and run merrily on its way. Hurray 
for ROM! 

ROM is great - instant software, 
and no way to lose it. But for hackers 
like yo u and me, ROM is a downer. 
Why? For the same reason that makes 
ROM great - it locks us in. lt cannot 

Tony DiStefano is a well-known early 
specialist in computer hardware proj­
ects. He lives in Laval Ouest, Quebec. 
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Bigger 
and 

Better 
Eproms 

By Tony DiStefano 
Rainbow Contributing Editor 

be changed . The code th at is in a ROM 
is for keeps. 

The manufacturer of ROMs saw a 
need for the user to be able to program 
his or her own ROM. From that need 
came th e PROM. The PROM is a 
Programmable ROM. In other words, 
a PROM is a blank ROM. A special 
device lets you program your own data 
code into the PROM. That was great, 
but if yo u made an erro r in your code , 
yo u had to throw that chip away and 
start with a new one. The chip was fine 
for sma ll runs of a proven code: It had 
all the advantages of ROM and none of 
the high costs of mask programming a 
ROM. 

But the re remained a nee d for a 
reusable chip that was easy to program. 
The EPROM was introduced - an 
erasable PROM . Just what the doctor 
ordered. Easy to use, inexpensive and 
ab le to be used over and over again . 
When I first star ted learning about 
computers, I wanted to customize mine. 
When I turned it on , I wanted it to say 
"H I TONY." It was that des ire that 
made me want to learn more about 
EPROMs. 

Back then, the mo st capacious 
EPROM I co uld find was only a 2K by 
8-bit EPROM. Its part number was 
27 I 6. The" I 6" represents the number of 
bits in that chip. There are I6K (I6 
thousand) bits . Most microprocessors 
the n were o nly e ight bits wide , so 

EPROMs were also eight bits wide. 
Dividing 16,000 bits into 8-bit-wide 
bytes gave us 2K (2,000) bytes of mem­
ory. But that was then, and this is now. 
As technology improved, so did 
EPROM capacities. After the 2716 
came the 2732. Yes, you guessed it, the 
2732 has 32K bits or 4K by 8 bits -
twice the capacity of the 2716. 

Still improving, technology then 
allowed for a reasonably priced 2764. 
To me that was the breakthrough, a 64K 
bit EPROM and 8K to play with. This 
was great because it was the same size 
as the BASIC, Extended BASIC and the 
Disk BASIC ROMs to EPROMs. l was 
able to customize these ROMs with 
EPROMs. 

Things didn't stop there. The prices 
for these EPROMs started very high, 
but soon dropped very fast. Again, the 
industry came out with another 
EPROM- another doubling of capac­
ity. Yes, a 27128, a whole 16K of data 
in one chip. Impress ive as it was, it did 
not stop there. Next came the 27256 and 
then the 27512. The 27256 is a 32K 
EPROM and the 275 I 2 is a 64K 
EPROM. Just think of it . The 6809 
CPU inside the CoCo can access 64K of 
memory - that is the whole 6809's 
memory address in one chip! If you 
think back to the 27 I 6, it would take 32 
of these memory chips to make up the 
capacity of one 27512 . I know that 
manufacturers are making 23 1024s, 
which are 128K by 8-bit ROMs (but I 
don't think they have them in EPROMs 
- just yet, anyway). 

The Project 
What can you do with these bigger 

and better EPROMs? Well , I have a few 
ideas. The easiest place to put EPROMs 

CE 
OE 
PGM 
VPP 
2764 

00 
01 
02 
03 
04 
05 
06 
07 

Figure 1 



Figure 2 

is in the Multi-Pak. And the easiest 
place to map them is in the Disk BASIC 

area , located from $COOO to $FEFF in 
the memory map of the CoCo I and 
CoCo 2. With the CoCo 3, you are a 
little bit more limited. The mapping is 
from $COOO to $FDFF, just one page 
less only 256 bytes at the top of the 
memory map. That is to accommodate 
the extra functions of the GIME chip. 
Anyway, for all intents and purposes, 
this area is l6K long. Just remember the 
top two pages are not usable . 

Look at Figure I , a pinout of a 2764. 
I started there because I figure it is the 
smallest memory chip (8K long) that is 
worthwhile hooking up . Accessing th\s 
amount of memory requires 13 address 
lines , AO to A 12. The CTS pin on the 
CoCo's bus accesses a total of 16K, 
requiring 14 address lines to properly 
decode. This leaves us with one address 
line left over. In this case, we can't use 
it. Leave it unconnected. This will cause 
a memory mirror. If the CPU accesses 
the first half of the I 6 K memory area, 
it gets the data. When it accesses the 
second half of the memory, it gets the 
same data. The only difference is that 
the last address line , A 13, does not 
control anything. Such is the case of the 
Disk BASIC ROM in the Radio Shack 
Controller; it is only 8 K long and is 
mirrored to the second half of the l6K 
area. 

Now look at Figure 2, the pinout of 
a 27128. It has 14 address lines , making 
it 16K long. It is a perfect match for the 
CTS area of the CoCo. There are no 
leftover address lines. The CPU can 
access a full 16K of memory with no 
memory m1rronng. 

Figure 3 shows the pinout for a 
27256. This one has one more address 
line than we can handle . That is the 
number of address lines it requires to 
access 32K. This presents a problem. 
The CTS cannot handle 32K, and we 
have one address line left over, with 
nowhere to connect. Figure 4 is the 

eE 
OE 
VPP 
2 Z256--

Figure 3 

pinout of a 27512. It has double the 
problem, with yet another address line 
we don't know what to do with. 

The 27256 represents 32K of data, but 
that is just one way of looking at it. 
Another way of looking at it is as two 
banks of l6K. For example, let's say you 
have two pieces of software that are 
each 16K long. You can put both of 
them on one 27256 and .select which you 
want to use when you turn on the 
computer. This can be done quite 
simply. 

Figure 5 shows a small (I mean 
small!) circuit that can select between 
the two banks of a 27256. It consists of 
a single pole, single throw switch and a 
resistor. The resistor acts as a "Pull Up." 
When the switch is in the off position, 
current is fed from the 5-volt supply to 
the address line via this resistor. The XX 
means whichever address line is con­
nected to it, making the address line a 
logic level of l, or HI. When the switch 
is on, the current is shorted to ground, 
making the address line in question a 
logic level of 0, or LO. The switch and 
resistor become your manual bank 
selector. When this circuit is connected 
to A 14 on a 27256 and the switch is on, 
you get the first half of the EPROM. 
When the switch is off you get the 
second half. So , when you turn the 
computer on, it wi ll see one or the other. 
If you happen to turn the switch when 
the computer is on , chances are the 
computer will get confused and hang 
up . However , this does not hurt the 
computer. 

If you are thinking of using a 27512, 
you can have four banks of software, 
each bank 16K long. In that case, yo u 
have to build another circuit like the one 
in Figure 5. Connect the second switch 
to Al5 . When both switches are on, you 
get the first l6K bank of software. 
When the A 14 switch is off and the A 15 
switch is on, you get the second. When 
the Al4 switch is on and the Al5 switch 
is off, you get the third bank. When 

both switches are off, you get the last 
bank of software. 

So far , the switches have been switch­
ing 16K banks of data. If most of your 
software is in 8K blocks or less , you 
might want to switch these EPROMs in 
8K banks instead of 16K banks . You 
will need yet another circuit like the one 
in Figure 5. 

vee 

R1 
( 1K 1/4W 

A-XX 

\ SW1 _L SW SPST 

Figure 5 

In either the 27 I 28, 27256 or the 
27512, disconnect A l 3 from the 
computer side. Connect A I 3 to the third 
switch. This switch now controls 8K 
banks. When the switch is off, you are 
seeing the first , or lower, 8K bank of 
data at $COOO to $DFFF. When this 
switch is on , you see the second , or 
upper, bank also mapped at $COOO to 
$DFFF. When you use a 27128 , you get 
two 8K banks. A 27256 gets you four 
banks, and a 275 I 2 gives you a whop­
ping eight 8 K banks of software. Re­
member, though, that each one of these 
banks starts at memory location $COOO 
and that for this software to work 
properly, they must be written for this 
area or be in complete relocatable code . 
Also remember that to autostart soft­
ware that begins at $COOO you must 
short out Pin 7 and Pin 8 on the CoCo 
bus. Software that looks like a DOS 
must have the first two bytes the same 
as RS-DOS in order to function prop­
erly and be recognized by BASI C . DOS­
like software must not have pins 7 and 
8 shorted. t:::'l 
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I CoCo Consultations 

I this and in future "CoCo Co n-nsultations," I will be trying 
something new. In addition to 

the familiar Q & A column, I will a lso 
include tidbits of information contrib­
uted by various folks and, in some cases, 
co mment on the information . Thus, 
even if you don't have a question, I 
invite you to send in any little hints or 
desc riptions of experiences you have 
had with the CoCo that you think might 
be of interest to the CoCo-owning 
public in general . 

Old Printers Should Retire 

How can I hook up a Line Printer V 
(currently used on a TRS 80 Model 2) 
to a CoCo 2? 

Jeff Causley 
Bay City, MI 

I believe the ancient Line Printer V 
has inputs for parallel data only. That 
means you would have to buy a serial­
to-parallel converter ($50 to $110, 
advertised in RAINBOW) to get it work­
ing. The Line Printer V is so old, and 
so lacking in features accessible to the 
CoCo, that I would recommend not 
even bothering to try this (unless you 
can get such a converter for free). 
Instead, spend the $110, plus $70 more, 
on a more modern printer. 

No Power to Spare 

I need about an extra amp of power 
to run a Cir-pak 68008 board on my 
CoCo 3. How can I modify the CoCo 
3 power supply to provide this? I've 
already replaced some of the TTL chips 
on the 68008 board with HCT-type 
chips, but I still need at least .6 amp 
more power than the CoCo 3 can pro-

Martin H. Goodman, M.D., a physi­
cian trained in anesthesiology, is a 
longtime electronics tinkerer and out­
spoken commentator - sort of the 
Howard Cosell of the CoCo world. On 
Delphi, Marty is the SIGop of RAIN­

BOW's CoCo SIG and database man­
ager of OS-9 Online. His non-computer 
passions include running, mountaineer­
ing and outdoor p hotography. Marty 
lives in San Pablo, California. 
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Having 
Technical 

Difficulties? 
By Marty Goodman 

Rainbow Contributing Editor 

vide. Also, I note that TS Edit does not 
work with OS-9 Level II. Can you help 
with that? 

Doublas Streidt 
Stillwater, OK 

Do not under any circumstances 
attempt to power such a board from the 
CoCo 3! Instead, run it off a separate 
power supply. The CoCo 3 has no power 
to spare for suchjob3 . There are patches 
on the Delphi OS-9 Online SIG to allow 
using TS Edit under OS-9 Level II. 

Parallel Port Communications 

Can I use the Disto Parallel Port to talk 
to my modem? 

Brandon Knight 
(KNIGHT!) 

Sulphur, OK 

No. Essentially, all external mod ems 
communicate with the computer via an 
RS-232 se ri al protocol , not a para lle l 
protoco l. The differences between RS-
232 se rial and parallel port protocols 
are considerable. RS-232 serial lines use 
two wires plus ground to send data both 
to and from the co mputer, plus one or 
more ha nd shake. lines . The voltages on 
the se rial lines vary between + 12 and 
- 12 vo lts. Parallel lines consist of at 
least eight data lines plus a strobe and 
one or more handshake lines. Parallel 

lines often support data transfer in only 
one direction (apart from busy signals). 
The voltage levels on them are TTL 
levels of 0 to 5 volts. 

Versatile EPROM 

Is there an easy way to use a 28-pin 
2764 EPROM in a Radio Shack disk 
controller that takes a 24-pin ROM? 

Mike Tolbert 
(M I KEGT) 

A long time ago, Dennis Kitsz, of 
Green Mountain Micro, designed an 
adapter to do just that. For a while, ·it 
was sold by Spectrum Projects. When 
Dennis disappeared from the CoCo 
world, his adapter disappeared a lso . 
Rece ntly , however , a friend of Art 
Flexser developed an even bette r , 
cleaner, more clever adapter to do 
exactly what you ask. This item is 
currently available from S pectroSys­
tems . It allows you to use either a 2764 
or a 27128 EPROM in your Radio 
Shack controller. 

64K Upgrades 

Can I upgrade my casselle tape-based 
CoCo 2to 64K, 128K or highei· without 
getting a disk drive system? 

R ob Casebolt 
Aurora, MO 

If you have a 16K CoCo 2, it is easy 
to upgrade to 64K. Kits for doing this 
are available from many folks who 
advertise in RAINBOW. If your CoCo 
already has more than 16K of memory 
in it, you already have a 64K CoCo. 
There are kits for adding extra memory 
to the CoCo 2 (J&R makes one such , 
called the Banker, and Disto m akes 
another, called the Super Ram Disk) 
but, unless you have a particular appli­
cation for them, they are not of much 
value because the only programs that 
can make good use of them are those 
that use disk 1/ 0 frequently. For nearly 
all practical purposes , 64K is the mem­
ory limit of the CoCo 2. If you need 
more power and flexibility , the next 
thing to spend money on would , with­
out question, not be more memory, but 
rather a disk drive system. After that, 
if you still need more power, it might be 
wise to get a CoCo 3 before experiment­
ing with add-on RAM disk cards . 



Reduce your 1/0 errors with , the Hard Drive Specialist 
Floppy Drive Controller for.the ColorComputer. Gold edge 
card connectors, advanced design; and the absence of 
potentiometers make it the best available. Our newest ver­
sion controller allows the use of eith_er (two 24 pin ROMS), 
or (one 24 pin and one 28 pin ROM). Using this board 
with the standard Radio Shack ROM gives you 100% com­
patibility with· all Radio Shack software. 
Completed and Tested Board • 

with Radio Shack ROM .................. $99. 
(Includes Case, and DOS Instructions) 
Completed and Tested Board without ROM .. . $79. 
(Includes Case) 
Bare Board with Instruction 111anual .......... $30. 
Parts Kit For Bare Board ,wlthout ROM ..• •... $30. 
Radio Shack ROM (current version) . ........ $20. 
Radio Shack ROM 1.0 . .". ,_. " .. :" . . : .......... $40. 

Ordering iniormation : 

Use our WATS hne to place your order via Visa. MasterCard. or Wire Transfer. Or 
mail your payment directly to us. Any non· certified funds will be held until proper 
clearance •s made. COD orders are accepted as well as purchase orders from 
government ag6ncies. Most 11ems are shipp!ld off the shelf with the exception of hard 
drive products that are custom buill. UP$ ground is our standard means of shipping 
unless otherwise specified. Sh•pping costs are available upon request. 

~~\,.~ 
' ~fJ~o. 

. oo 
Dnve 0 Complete ...... . .... $199. 
Drive 1 Complete ........ . .. $129. 
Drive 0 & 1 Dual Drive ..... . . $319. 

HARD DRIVE SPECIALIST 
1-713-480-6000 
Order Line 1·800-231-6671 
16208 Hickory Knoll 
Houston, Texas n059 



Foiled Again 

Jll/arry, y ou once mentioned to me 
that there are problems of one monitor 
intetfering with another when the two 
are placed side by side. I had the same 
problem, and was successful in elimi­
nating it by placing a piece ofaluminum 
fo il between the two monitors. 

Dennis Skala 
(DENN YS KA LA ) 

Fairview, P A 

Thanks very much, Dennis , for that 
tip . I a m delighted that such an easy 
so lu t ion is availab le. I do note that as 
the amo unt of shielding in different 
bra nds of monitors varies great ly, your 
suggestion might not work with a ll 
comb in at ions of m on itors , but sti ll 
should be tried first by anyone with such 
a problem. 

Getting the Part 

I've been try ing to build that surge 
protector you described in the October 
1986 issue of RAIN BOW (Page 158), but 
am having problems getting a dual or 
single Zener diode rated at 220 volts. 
Where might I order them? 

Tim Wright 
Minerva, OH 

I must confess that I received severa l 
notes aski ng where to get those Zener 
diodes . Frankly, I used parts I got at a 
local surplus store, and had little idea 
where one ordi narily gets them . But it 
turns out that a single direction 200-volt 
10-watt Zener is available as a Sy lvania 
ECG series replacement compo nent : 
Sylvania Part No. ECG 5232A. Yo u'll 
need to put two of them together, cath­
ode to cat hode, to make the dual Ze ner 
arrangement I described. T he part is 
re lat ive ly expe nsive (as are a ll ECG 
series parts) , but should be availab le a t 
most stores that sell TV repair parts. 

RS-232 Pack Failure Under OS-9 

I notice that the 655 I chip in the RS-
232 pack is rated at 1 M Hz operation. 
Is it possible that this cou ld cause 
pro b lems when on e attempts to use the 
RS-232 pack under OS-9 Level !!, 
which runs the CoCo at 2 M Hz cycle 
speed? 

James McDaniel 
( NE WKID) 

Brooklyn, NY 

I myself have not heard of any prob­
lems due to "s low" 6551 ch ips, but Greg 
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Law ( G REGL) , SysOp of our OS-9 On­
line S IG, tells me he has heard occa­
sional reports of RS-232 packs not 
working under OS-9 Levelll, a nd of the 
problem being cu red by replacing the 
655 1 chip with a 6551 A chip (rated for 
2 MH z operat ion) . S uch chips can be 
purchased from J ameco, of Belmont, 
Califo rnia, for about $6 each. 

T here are a number of other things 
that can go wrong with the RS-232 
pack, so if yours does not work, that 
does not necessari ly prove the problem 
is a slow 655 1 chip . But if your pack 
wo rks perfectly under Disk Extended 
BASIC programs at I M Hz a nd fails only 
when used with OS-9 Level II , yo u 
might we ll co nsider replacing the 655 I 
wit h a 655 1 A chip . There are other 
possible causes for failure at higher 
speeds, such as a defective 74LS 133 or 
74LS04 chip . 

Bad Contacts 

I have been having increasing prob­
lems that appear to be caused by poor 
contacts between my Multi-Pak and my 
disk controller. These problems were 
cured when I switched my controller to 
Slot 4 (the recommended slot for it, 
anyway). I'm curious, though: Why is 
Slot 4 recommended, and could the 
problems be related to my failure to buy 
a new PAL chip for use with my Mulli­
Pak and CoCo 3? 

Richard Phillips 
(RHP) 

Snyder, NY 

Sometimes the problems of bad con­
tacts between CoCo a nd Multi-Pak, 
and Mu lti-Pak and the disk co ntroller 
are cured merely by cleaning the edge 
card con nector with a pencil eraser. 
These problems can occur even with 
di sk contro llers that have go ld-plated 
co ntacts, though the go ld does help 
cons id erably. 

Sometimes the f ix is co nsidera bly 
more difficult, fo r it will involve replac­
ing the female edge card co nnector on 
the CoCo or the Multi-Pak. This can be 
quite ted ious. S lot 4 is a lloca ted for the 
dis k co nt ro lle r by conve nt ion. For most 
Disk Extended BASI C programs, it does 
not matter where yo u put the co ntroller 
in the M ulti-Pak. But when yo u start to 
use OS-9 and programs that utili ze the 
CART interrupt line, it will be impor­
tant to observe the co nvent ions a bout 
where things go in the Multi-Pak. 

By convention , the RS-232 pack 
usually goes in Slot l of the Multi-Pak . 

Mikey Term, Greg- E- Term and Ricky­
term do not care where yo u put the disk 
controller or RS-232 pack, but OS-9 
terminal software will most li kely care 
a lot. I doubt the PAL chip was the 
so urce of your problem, but it is true 
that one sy mptom of a bad PAL chip 
can be th at Disk BASIC boots up only 
wh e n th e di sk controller is in o ne 
pa rticular slot of the Multi-Pak . 

The One and Only Terminator 

I have heard that a terminator resis­
tor needs to be in the drive at the end 
of a disk drive cable. Is this so? Does 
it matter if that drive is set up as some 
drive number other than the highest 
number in the system? 

Jon Ruhnow 
(RUHNOW) 

Duncanville, TX 

Each disk drive system should have 
one, and only one, terminator res istor 
in o ne of it s drives. In theory , that 
termina tor res isto r s hould be in the 
dri ve that phys ically is farthest from the 
controller a long the cable, regardless of 
what logical drive number that drive is 
defined as. In practice, as long as you 
are sure there is only one terminator 
res istor in the sys tem, it should not 
matter which drive you put the termi­
nato r into . The terminator resistor can 
take ma ny forms: On so me drives it 
loo ks like a 14- o r 16-pin integrated 
circuit, and on others it is a blob of 
epoxy with a single row of pins. On a 
few more recent drives (such as the Teac 
54 A) , the terminator resistor is perman­
ently so ldered into the dri ve. But the 
manufacturers use a l ,000-ohm termi­
nator in such drives (instead of the !50-
ohm removable terminators), so with 
these yo u can have another drive in the 
system with a terminator of the same 
va lue. 

Your technical questions are wel­
comed. Please address them to CoCo 
Consultations, THE RAI NBOW, P.O. Box 
385, Prospect, KY 40059. 

We reserve the right to publish only 
questions of general interest and to edit 
for brevity and clarity. Due to the large 
volume of mail we receive, we are unable 
to answer letters individually. 

Questions can also be sent to Marty 
through the Delphi CoCo SIG. From the 
CoCo SlG> prompt, pick Rainbow 
Magazine Services, then, at the RAIN­
BOW> prompt, type AS!< (for Ask the 
Ex perts) to arrive at the EXPERTS> 
prompt, where you can select the "CoCo 
Consultations" online form which has 
complete instructions. 
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Th e Co m bo mcl udes th ese educational ( and entertai nin g) games : S illy Syntax (w ith 2 sto ries), 
Galacti c Hangman (700 word vocabulary), The P residents of the USA (i ncludes well over 35 
pres id ents ), 'Ihe Great USA (even little-know n states a.re cov ered) and TI·ig Attack (Zap those 
Trig s). Fo r chil dre n ages 5-10 through adul t. Disk o nly; $48.50; S&H $1.50. 

CALLIGRAPHER 
CoCo Calligrapher - (Hybrid BASIC/ML) 
Turn your CoCo and dot-m atrix printer 
in to a calligrap her 's quill. M ake beautiful 
in vitatio ns, fl yers, ce rtifi cates, labels and 
more. Inclu des 3 fonts: Gay Nineties, Old 
English and Cartoon. The letters are \6 
in ch high and variably spac ed . Wo rks 
with m any prin ters including Epso n, 
Ge mini , R adio Shac k, Okid ata 92A , Ba­
nana and Prowri te r. Addition al fo nts are 
avai lab le (see be low) . Tape / Disk; $24.05. 

OSO Calligrapher - (C) Al tho ugh a 
diff erent program fro m the CoCo Cal li­
grap her, th e OS9 Calligrapher prin ts all 
the same fo nts. l t reads a stand ard tex t 
fil e whi ch co ntain s tex t and fo rm atting 
direc tiv es . You may spe cify the fo nt to 
use, change fonts at any tim e, ce ntering, 
left, righ t or full justifi cation, lin e fill , 
margin , lin e width, page size, page break 
and in de ntatio n. Similar to tro.ff o n 
UNIX'IM systems. Includ es G ay Nin eties, 
Old En glish and Cartoo n fon ts . Additio n­
al fo nts are avail able (see below) . Disk 
only; OS9 Leve l I o r II ; $:H.05. 

Calligrapher Fonts - Requires Calligra­
pher above. Eac h se t on tape o r dis k; 
spec ify R SDOS o r OS9 version; $14.05 
eac h. Set #1- (9 fo n ts ) R edu ce d, re­
verse d and redu ced -rev e rsed vers io ns o f 
Gay Nin e ti es, Old English and Cartoo n; 
Set #2- (8 fonts) Old Style and Bro ad­
way; Set #3 - (8 fonts) Antiqu e and 
Busin ess ; Se t # '1 - (8 fonts ) Wild West 
and Chec kers; Set #5- (10 fon ts ) Stars, 
Hebrew and Victo rian; Set #B- (8 fonts ) 
Block and Comp uter; 

Economy Font P ackages on disk; spec ify 
RSD OS o r OS9; 20.05: Font Pack age # 1 
- Above fo nt sets 1, 2 and 3 (25 fonts ) 
on one disk. Font Package #2- Ab ove 
fo nt sets 4, 5 and 6 ( 25 fon ts ) o n o ne 
disk. Both Pac kages #1 and # 2 (51 
fo nts) o n one disk; 40.05. 

Calligrapher Combo Package - Every­
th ing!; specify RSD OS or OS9; In clud es 
th e Calligrapher and both Fo nt Pac k­
ages on two disks · $(}0.05. 

UTILITIES 
Pira tector- ( 100%ML) Utility to allo w yo ur 
own disk-b ased BASIC or ML pi·ograms 
to display a gra.phi cs title sc ree n and th e n 
se lf-s tart after loadin g. Adds copy protec­
tion to your programs but s till a.llows 
use rs to create non- executable bac ku ps! In­
cl udes Semigraf. Disk o nly; CoCo 1, 2, 3 
(except Semigraf) ; $30. 05. 

Super Screen M achine - (1oo% ML) Put 
your Co Co in to high resolution mode fo r 
your own BA SIC or ML programs . 
Smoo th scro ll , key click, lower case wi th 
co lored charac ters . Tapej D isk; 321( CB; 
CoCo 1, 2, 3 (except 64h. mode); $10.05. 

~ 
RAINBOW 
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•rRS-80 is a trademark of Tandy Corp . 

Color Dis k Manager- (!OO%ML) Dis k util­
ity wi th th ese features: Disk repai r, se lec­
tiv e trac k initiali zatio n, verify secto rs, 
backups, tape to disk transfer , ROM Pak 
exec utio n fro m disk, mu ch more! 
Tape/Disk; CoCo 1, 2, 3 (except fo r 64K 
mo de) ; $24.05. 

Color T ape Manager - ( 100% ML) Tape 
utility with th ese features : di splay star t, 
end and exec addr ess o f ML pi· ograms, 
co nv ert ML programs in to DATA state ­
ments, append ML to BAS IC, muc h 
mo i· e! Tape/Disk; 161< ECB; CoCo 1, 2, 
3 ( exce pt fo r 64K mode); $10.05. 

OS O P a tcher - (C) Dis play and mod ify the 
contents o f a fil e or m emory modul e. 
I-Iexid ecim al, decim al and ASCII modes . 
Search feature. Calcul ates modul e CR Cs; 
Ge nerates patch co mm and fil es. Disk 
o nly; OS9 Level I o r II; $10.05. 

INFORMATION MGT. 
TIJVIS (The Information Managemen t 
System) - (Hybrid BASIC/ML) Tape or disk, 
fas t and simpl e ge neral data base pro­
gram. Create fil es of records that can be 
quickly so rte d , searched, delete d and up­
dated. Powerful prin te r formattin g. U p 
to 8 user fi elds, so rt on up to 3 fi elds . 

.Tape/Disk; $10.05 (see combo pkg 
below) . 

'llMS Mail - (Hybrid BASIC/ML) Tape o r 
Disk base d mailing list manage ment pro­
gram. Fil es are com patible with TIM S. 
Fast and simpl e to usc. Su ppo rts labels 
1, 2 o r 3 across, 2'h to 4 in ches wi de . 
Tape/Disk; $10.05 (see combo pkg 
below). 

TI"IvlS Utility - (Hybrid BASIC/ML) Utili ty 
co mp anion fo r TIMS and TIMS Mai l to 
allow mul ti- te rm search (AND and OR 
logic), glo bal change and de lete, sp li t 
large fil es and more! Tape/Disk; $14.05 
(see co mb o pk g below) . 

I
TIMS Combo P ack age - A ll three o il 
the above programs: TI MS, T IMS M ail 
and TIM S Utili ty on one disk - $3,!.05. 

SPORTS STATISTICS 
Statis ti cs programs for th e coac h, team 
manage r or avid fan who wants to kee p 
accurate team and oppo ne nt records. 
Pri nter o utpu t su pported. T he follow in g 
are avail able: Base ball , Basketball , Foo t­
ball and Soccer. Disk only; $10.05 eac h. 

EDUCATIONAL 
T rig Attack- ( !OO% ML) Ages 9 and up. In 
this edu cational arcade game, enemy trig s 
travel alon g math curv es . P laye rs learn 
important math emati cal co nce pts as th ey 
play . So und e ff ec ~5, co lo rful gi·aphics . 
Exce ll ent manu al in clud es an introdu c­
tio n to trigo no metry. Tape 16K CB/ Dis k 
32K ECB; CoCo 1, 2, 3; $10.05. 

SUGAR SOFfWARE 
P .O. Box 744-6 

Hollywood, Florida 33081 
(305) 981-124 1 

Silly Syntax - {Hybrid BASIC/ML) Ages 5 
and up. Sto ry creation game; output to 
scree n o r prin te r; in cl udes 2 stories or 
create you r o wn . Tape/D is k; $10.05 or 
di sk wi th 62 sto ri es for $20.05. Sets of 10 
stori es o n tape/d isk for $4.05: Fairy 
Tales, Current E ve nts, X-Rated, Sin g­
A lo ng, A dventure, Potpo urr i. 

Bibl e Stories Advent ure (Hybrid 
BASIC/ML) A ges 4 & up. A graphics ad­
ve n ture game fo r yo un g children & the ir 
famili es . Old testament. Tape / Disk; 
$10.05. 

'I11e Pr·es iclents of the USA - (1oo% ML) 
A ges 10 and up. Two tri via games , use r 
modifiabl e, printer output supported . 
Tape/Di sk; 16K ECB; $10.05 . 

'Il1e Great USA- A ges 9 and up . Trivia 
game of the 50 states. Capitals, nick­
names, abbrev iations, flowers, trees and 
bi rds. T ape / Dis k; 16K ECB; $10.05. 

Galactic H angman - Ages 7 and up. Ex­
citin g new twist to the popu lar wo rd 
gam e. Ou tstand in g grap hi cs; 700 word 
vocabulary. Tape/Disk; 16K ECB; $10.05. 

PreReader - (Hybrid BASIC/ML) Ages 3-5 
( leve l I); Ages 5-7 ( leve l 2) ; Great graph­
ics and m usic. Leve l 1: match co lors, 
shapes, lette rs and n u m bc rs; Leve l 2: 
m atch lette rs and co nsonant blends wi th 
th eir so und s . Tape/D isk ; Joystick; 
$10.05. 

Stat.graf- High sc hoo l and co llege leve l; 
Lin ear regress io n analys is program com­
bin ed with a plotti ng and line graphing 
syste m . U p to 250 xjy pai rs; data 
transfor m ation; res iduals; regre ss ion line; 
pri nt graph wi th screen pr int program 
(n ot sup pli ed ); Tape/Disk; $10.05. 

SPECIAL INTEREST 
Rental Property Income and Expense 
·Management Package - :Maintain your 
rental pro perty in co m e an d ex pense 
reco rds . Print o utpu t s uppo rte d. 28 ex­
pe nse categori es . This program may be tax 
dedu ctible. Dis k o nly; $20.05. 

Radio Systems D esign Calculations -
Perfo rm s 14 d iff e rent calcu latio ns co m­
monly use d in des ign or evaluatio n o f 
land mob ile radio sys te ms, sate ll ite TV, 
etc. T ape/Disk; $10.05. 

CoCo Kni tter - Easy to use program to 
dis pl ay o r pri nt instructio ns to knit a 
sweater: Cardigan or P ullove r; Round or 
V-n eck; R aglan or Set- in Sleeve; 3 
weigh ts or yar n; 8 sizes fr om baby to 
m an. Tape/Disk; $10.05 . 

Flying Tigers - (100% ML) F ast Def enders 
style arcade game . 5 leve ls or difficu lty; 
Outstandin g grap hics and so und effects. 
Tape / Disk; Joystick; $10.05. 

All programs run on the CoCo 1, 2 and 9, 92/( 
Extende d Basic, unl es• oth erwise noted. Add 
$1.50 pe r tape or di sk for s ~i]Jp in g and han­
dling. Florid a res idents add 6% sales tax. COD 
orders add $5 . Dealer inquiries in vited. Orders 
generally shipped in 24- 48 hours. No refunds 
or exchan ges with out prio r auth o ri zation . 



I Doctor ASCII 

VIP CoCo 3 Fix 

§ How can I fix VIP software, such as 
VIP Writer, to run on the CoCo 3? 

Steve C. Munsell 
Hermiston, OR 

'D _To fix VIP software to run on the 
.I.)( CoCo 3, you generally change the 
sequence of bytes $8C $FF $00 to $8C 
$FE $00. 

80-Track or Hard Drive Dilemma 

~
I have a CoCo 3 with 512K and OS-
9 Level II, and I want to upgrade my 
disk drives to DSDD. Should I get 

40- or 80-track drives, and who makes 
good ones? I also want a clock/ calendar 
and a good type-ahead controller that 
I could attach a hard drive to. Also, I 
just bought the A vat ex 2400 baud 
modem. At 2400 or 1200 baud, I can 't 
get my printer to print right. Can I print 
while online at any speed? 

Lawrence Myers 
Silver Spring, MD 

-""Q . A while ago, I would have said to 
.a.)( go with 80-track floppies for OS-
9, but with hard disk systems under 
$450 now, it makes little sense to up­
grade your floppies. For example, I 
recently purchased an older white 
Multi-Pak for $20, a Burke & Burke 
(312-397-2898) CoCoXT-R TC hard 
disk interface for $99, a Hard Times 
( 408-280-1969) Case and 65-watt Power 
Supply for $72, and a 20Mb Seagate 
ST225 Kit (includes cables and IBM 
PC/ XT compatible Western Digital 
controller) for $269. The lOMb drives 
are even cheaper. 

If you still want floppies, consider the 
Teac 55F, an 80-track drive. On the 
newer drives, you can add a switch to 
toggle reading both 80- and 35 I 40-track 
drives under RS BASIC. The only prob­
lem with this setup is that normal 40-

Richard Esposito is a senior project 
engineer with Northrop Corp. He holds 
bachelor's, master's and doctorate 
degrees from Polytechnic Institute of 
Brooklyn. He has been writing about 
microcomputers since 1980. 

Richard Libra is a simulator test 
operator for Singer Link Simulation 
Systems Division. 
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track drives may not reliably read a 40-
track disk prepared in this fashion. For 
floppies , the Sardis (604-255-4485) "No 
Halt" controller for $150 has been 
lauded on Delphi . The latest CoCo 
drive , FD-502, is really a 40-track 
DSDD drive. 

For your printing problem, you need 
to match the printer's baud rate and 
number of bits with the baud rate and 
number of bits coming from your tele­
communications program. 

A One-to-One Ratio 

~
Is there a way to switch one disk 

. drive between two computers when 
both of them are powered up? I have 

a CoCo I and 2 and only one drive. 
Lowell James Welchman 

Mountain View, WY 

"D _ Because of the expense of the 
.I.)( multiple-gang switch required, it 
really wouldn't be practical. 

BBSs: Disk Drives Required 

~
I have a 64K CoCo 2 with Extended 
BASIC and a tape player. I'm trying 
to put up a BBS, but I can'tfind any 

programs to let my computer talk to my 
modem in BASIC. How do I do this? 
CoTerm won't load! 

Christian J. Miller 
Macedon, NY 

~There was an excellent BBS by 
Michael Jorgenson in the No-

vember '87 issue of RAINBOW, but it, like 
all BBS programs, requires a disk drive. 
The reason for this is to provide for 
upload/ download capability. The prob-
!em with a tape-based system is that you 
would have to manually switch between 
Record and Play and rewind the tape, 
which defeats the purpose of an auto-
matic, unattended BBS. 

Tape-Based Communications 

~
Are there any tape-based commu­
nications programs for the CoCo 
using the RS-232 Deluxe Program 

Pak? 
Luis A. Modesto 

Miami, FL 

"D _ MikeyTerm is available for $10 
.I.)( from Michael D. Ward, 1807 Cor­
tez, Coral Gables, FL 33134. Specify 
that you want the tape version. 

Pak-to-Disk Transfers 
for New Cartridges 

m 
I've been a faithful reader of your 
column since its early days in HOT 
CoCo. I've been using your RomFix 

program to put my old cartridges on 
disk, and in your September 1984 col­
umn you published patches for packs 
that did not work properly in the a/1-
RAMmode.Iwasjust wonderingifyou 
know the patches for the newer packs, 
particularly Stellar Lifeline, Downland, 
Demon Attack and Dragon Fire. The 
older patches came in quite handy and 
I'm hoping you can bring the list up-to­
date. 

Paul Riddle 
Linthicum, MD 

"D. The original RomFix program 
.I.)( was updated by David Dawson in 
the December '87 RAINBOW, Page 152. 
Add the appropriate line below to the 
PAI<XFER program. The patches 1 have 



Education 
Breakthrough 

BETTER THAN A PRIVATE TUTOR 

The Compass Educ·ation Software LOOK/ 
LISTEN/LEARN approach is the next best 
thing to a private tutor. Unlike other educational 
software the Compass Library also talks to the 
student- not in synthesized speech, but in a 
real human voice. With on-screen textual infor­
mation and attention-getting graphics, stu­
dents of all ages actually enjoy learning! 

SELF-PACED FOR BETTER RETENTION 

The lessons advance only after the stu­
dent has correctly answered the questions 
throughout the programs assuring that the 
material has been thoroughly absorbed. 

SIMPLE EQUIPMENT REQUIREMENTS 

All you need is the TRS-80* Color Com­
puter (any model) , computer cassette recorder 
and TV set. Once the cassette is loaded you 
need only enter two simple commands ... and 
then press any key to start the lesson. 

Of course you can stop the lesson at any 
point to study information on the screen. Just 
push the pause button on the cassette player. 
Push it again and lesson resumes. 

To answer questions throughout the les­
son simply press the appropriate number on 
the computer keyboard , type in the correct 
answer, or follow other easy instructions. And 
to go back and review, just rewind the cassette. 
It 's that simple. 

CHOOSE FROM 9 SUBJECTS 
There is not sufficient space in this adver­

tisement to list all lesson titles, but here is a 
sample: 

MATHEMATICS 
In today 's advanced, HiTech world, under­

standing and working with numbers is essen­
tial. Compass has developed three compre­
hensive series of math programs. From basic 
numerals for the very young, to algebra and 
higher mathematics for the older child. In 
between, there are prowams for everything 
from addition and subtraction to practical 
everyday percentage problems. 
•TAS·BO is a registered trademark of The Tandy Corporation . 

0 MATH/FRACTIONS 
Grades 4 to 8 

MF 1 - Numerator, denominator, bar 
MF 2 - Multiplication of fractions 
MF 3 - Factors and prime numbers 
MF 4 - Reducing fractions , reciprocals 
MF 5 - Reducing fractions, lowest terms 
MF 6 - Proper fractions, mixed numbers 
MF 7 - Multiplication-division of fractions 
MF 8 - Addition-subtraction of fractions 
MF 9 - Addition of mixed numbers 
MF 10 - Changing fractions to decimals 
MF 11 - Converting decimal numbers 
MF 12 - Word problems using percents 
MF 13 - Additional problems using percents 
MF 14- Word problems using percents 
MF 15 - Finding circle area using pi 
MF 16 - Using a ruler to measure fractions 

MATH/BASIC ALGEBRA 
For all grades 

Sixteen lessons : MBA-1 to 16 

MATH/NUMBERS 0 For grades 1 to 6 
Sixteen lessons: MN-1 to 16 

SELF DEVELOPMENT 
Writing effectively means communica­

tiong effectively. Through the writing series of 
lesson students of all ages will develop basic 
skills needed to turn thoughts and ideas into 
expressive words and phrases. 

RULES OF WRITING 8 For all grades 
Sixteen lessons: RW-1 to 16 

LANGUAGE ARTS 
A practical education begins with good 

reading skills and is continued with increased 
vocabulary comprehension and, of course, 
spelling . Your child will learn that reading is fun 
while they are also learning when to use "to," 
"too," and "two," and how to spell when build­
ing a vocabulary. 

0 THE MAGIC OF SPELLING 
Grades 4 to 8 

A VOCABULARY COMPREHENSION 
V Grades 3 to 5 
Sixteen lessons: VC-1 to 16 

0 READING COMPREHENSION 
For all grades 

Sixteen lessons: DRC-1 to 16 

SCIENCE 
SCIENCE/PHYSICS 

For all grades 

Sixteen lessons: SP-1 to 16 

0 HISTORY 
AMERICAN HISTORY 

For grades 4 to 12 

Sixteen lessons: AH-1 to 16 

So there it is .. . no-nonsense subject 
matter presented in a way that maximizes 
understanding and retention. 

SPECIAL PRICING 
YORK 10 is now offering, for a limited time, 
a complete set in any subject, 16 cassettes, 
one lesson on each cassette, for only 
$49.95. We originally offered only 8 cassettes 
for the same amount so now it's twice the 
value. The same 16 cassettes are sold else­
where for over $150. 

To order, send your check or money order 
for $49.95 (CA residents add sales tax) for 
each subject you wish , plus $3.50 shipping and 
handling (any quantity) . For immediate ship­
ment, call collect the number below and 
charge your VISA or MASTERCARD. 

9525 VASSAR AVENUE 
CHATSWORTH, CA 91311 

----1-818/700-0330----



for problem RomPaks are the follow­
ing: 

Canyon Climber 
235 PDI<E &.H4424, &.H12: POJ<E 
&.H4425,&.H12 

Colorterm 
235 PDI<E &.H404A, &.H12: PDI<E 
&.H4048, &.H12: PDJ<E &.H404C, 
&.H12: PDI<E &.H4139, &.Hll 

Cyrus 
235 FOR I=&H484E TO &H4851: 
PDI<E I , &.H12: NEXT I 

Demon Attack 
235 FOR I =&.H4027 TO &.H402F: 
POI<E I, &.H12: NEXT I 

Dragon Fire 
235 FOR I =&.H401A TO &.H4021: 
PDI<E I, &.H12: NEXT I: POI<E 
&.H4180,&H70 

Megabug 
235 POI<E &H557D, &.H12: POI<E 
&.H557E, &.H12: POI<E &.H557F, 
&.H12: PDI<E &H5580, &H12 

Micropainter 
235 POI<E &.H4057, &H3E: POI<E 
&.H4058,&H80 

Microbes 
235 PDI<E &.H4588, &.H12: PDI<E 
&.H458C,&.H12 

Reactoids 
235 PDI<E &.H4C09, &.H39 

Slay the Nerius 
235 PDI<E &.H5124, &H12: POI<E 
&.H5125,&.H12 

Spectaculator (original release) 

235 PDI<E &.H519F, &.H8E: POI<E 
&.H51A0, &H9F: POI<E &.H51A1, 
&.HFE: PDI<E &.H51A2, &H8F: PDI<E 
&.H51A3, &.H00: PDI<E &.H51A4, 
&.H50:PDI<E&.H51A9,&.H39 

Stats, Analysis Programs 
Under FORTRAN 

~ 
I have been looking for a reasonably 
priced statistical package for my 
CoCo 3 that will do afew ANOVAs, 

Pearson correlations, rank difference 
correlations, t-tests, etc. I am aware of 
Lig-Pack, but seven disks and about 
$150 are a bit much. What about the 
analyses performed by CoCo-Stat in-
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eluded with The Rainbow Introductory 
Guide to Statistics? 

Roger Page 
Elida, OH 

""Q . Check your local library for a 
.1.. )( copy of The Funstat Package In 
FORTRAN IV by John T. Roscoe , 
published by Holt, Rinehart, & Win­
ston, 1973. It contains FORTRAN pro­
gram listings for the statistical tech­
niques y'ou desire, which, with minimal 
effort , can be modified to run on a 
CoCo in BASIC or BASIC09 . The Rain­
bow Introductory Guide to Statistics 
describes some of the tests you mention. 

Vector Vexation 

I When I plug in the disk controller, 
some of the pokes that work fine 
without it stop working. Why? Does 

Disk BASIC rearrange the memory map? 
I am specifically interested in the "slow 
speed scroll" poke, PDI<E 359, 50. 

Paul R. Rondeau 
Lowell, MA 

"'Q . The slow speed poke that you 
.1.. )( identified is an ingenious little 
shortcut into the Extended BASIC code . 
BASI C uses the lower area of RAM for 
a series of jump vectors (more com­
monly called "hooks"). These hooks 
allow a machine language program to 
alter the function of a ROM routine or 
even totally bypass the ROM routine. 
Two of these vectors are located at 
addresses 359 and 362 (each is three 
bytes long). The first of these vectors is 
used every time a character is to be 
displayed on the screen or sent to the 
printer. The second calls the keyboard 
scanning routine. Here are the hexadec­
imal and assembler values for these 
vectors: 

/E 82 73 
/E BC F1 
39 
39 

. 39 

JMP $8273 
JMP $8CF1 
RTS 
RTS 
RTS 

Notice that both of these jump ad­
dresses are in the Extended BASIC ROM 
address space ($8000 to $9FFF). After 
POI<E 359,50 is executed, the disassem­
bly looks like this: 

3C 82 
73 /E 8C 
F1 39 39 
39 

CWAI 1:1$82 
COM $7E8C 
CMP8 $3939 
RTS 

As you can see, this new code is quite 
different from the original code. The 

real meat and potatoes part of this patch 
is the CWAI instruction. It tells the 6809 
to stop executing instructions until an 
interrupt occurs. On the CoCo, this will 
be 1/ 60th of a second at most, as the clock 
signal always interrupts BASIC 60 times 
each second. The net result is that BASIC 

will wait that long between each char­
acter, resulting in an effective baud rate 
of 600, or 60 characters per second. 

You could add additional CWAis to 
slow it down even more. The first 

· glaring problem with this quick and 
dirty poke is that it doesn't preserve the 
vector's contents and do the jump after 
the interrupt. The second is that it 
depends on the contents of addresses 
360 through 367 to have been initialized 
by Extended BASIC l.l, not Disk BASIC. 

The BASIC program shown below will 
enter a similar patch for any version of 
Extended or Disk BASIC. It has a further 
enhancement - it provides for four 
different speeds . In response to the 
Enter Speed prompt, you enter a 
number from I to 4. This is the number 
of interrupts the patch will wait between 
each character, resulting in speeds of 60, 
30, 15 and 7.5 characters per second, 
respectively. 

10 S = &.HF3 
20 INPUT "ENTER SPEED ( 1, 2, 3, 
DR 4) ";I 
30 FOR I< = 1 TO I 
40 POI<E S, &.H3C 
50 PDI<E S+ 1, &.HFF 
50s= s + 2 
70 NEXT I< 
80 POI<E S, PEEl< ( 359) 
90 PDI<E s+ 1, PEEl<( 350) 
100 PDI<E S+2, PEEl< ( 351) 
110 PDI<E 350, &H00 
120 PDI<E 351, &.HF3 
130 FOR X = 1 TO 10 

· 140 PRINT "SEE IT WORI<S" 
150 NEXT X 
150 NEW 

Warning: Do not run this program 
more than once without either powering 
down the machine or restoring the 
original values for addresses 360 and 
361. 

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

By William Barden, Jr. 
Rainbow Contributing Editor 

l am fascinated by fonts! In case you don't know this 
buzzword , a font is a typeface or character set, always 
containing the uppercase letters A through Z, the 

lowercase letters a through z, the digits 0 through 9, and 
special characters such as @ and #. 

There are literally thousands of fonts in existence. Your 
typewriter probably uses a Courier font. Typewriters space 
in uniform increments, typically 1/ winch horizontally, rather 
than making the width of each character dependent on the 
size of the character, as does typesetting equipment. 

Courier fonts tend to use characters that are padded out 
to fill up the 1/winch space for narrow letters. Other fonts 
are proportional fonts - they allocate varying widths for 
each character based on the actual size of the letter. Take a 
look at the pages of RAINBOW and you'll see what I mean. 
The Times Roman type found here looks much better than 
type produced by a typical dot matrix printer. Times Roman 
type is often used for books and magazines, to increase 
readability. Bodoni, Century Schoolbook, Avant-Garde and 
thousands of other fonts are available to create type that is 
bold , sad, timid or heroic. 

I don't know where I'd put CoCo type. It's not timid , but 
not heroic, either. It's just one of those typefaces that are used 
for equally spaced video characters. Want to play some games 
with the built-in font on your CoCo 3? It's easy to create your 
own characters and even steal other compatible fonts . The 
only catch is that you must have a CoCo 3 for these programs. 
The CoCo 3 has a high resolution graphics mode that allows 
text to be interspersed with graphics, and has a built-in 
character set for this purpose. The following programs will 
work on any CoCo 3. They use Extended BASIC rather than 
OS-9 BASIC09. 

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

CoCo 3 Hi-Res Text 
Let's start first with the CoCo 3 high resolution mode. The 

CoCo 3 has capacity for these modes: · 

HSCREEN 1 (320-by-192, four colors) 
HSCREEN 2 (320-by-192, 16 colors) 
HSCREEN 3 (640-by-192, two colors) 
HSCREEN 4 (640-by-192, four colors) 

The numbers 320 and 640 refer to the number of dots across 
the screen in each row. The 192 refers to the number of rows 
up and down the screen. In 640-by-192 mode, there are a total 
of 122,880 dots on the screen, each of which can be 
programmed by high resolution graphics commands. 

In high resolution graphics mode, you must use the 'H' 
commands. These are the high resolution modes that 
supplement the primary BASIC graphics commands. The 
format is very similar to the old graphics commands , 
however. Here's a recap of the commands available: 

HCIRCLE 
HCLS 

HCOLOR 
HDRAW 

HLINE 

HPAINT 

HRESET 
HSET 

HPOINT 

draws a circle like the Lo-Res CIRCLE 

clears the screen like the Lo-Res CLS 

sets graphics colors like Lo-Res COLOR 

draws line segments like Lo-Res DRAW 

draws lines like Lo-Res LINE 
fills an area with PAINT like Lo-Res PAINT 

resets a point like Lo-Res PRESET 
sets a point like Lo-Res PSET 
examines a point like Lo-Res POINT 

CoCos and 2 do not allow text to be displayed with 
graphics. If you set graphics mode, you have to construct 
your own character set and then display the characters at the 
proper point on the screen by pokes or DRAW statements, or 
some other method. This makes for a lot of tedious 
programming. 

The CoCo 3, though, allows you to use a special command 
called HPR I NT, which lets you print text anywhere on a high 
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resolution graphics screen. The format of HPRINT is the 
following: 

HPRINT (cp, row ) , "text"; .. , ... 

The cp value is a text character position of 0 through 39 
or 0 through 79, depending on the screen mode. The row 
value is a text row value of 0 through 23 . The data following 
the cp and row is a text string, variable name or other 
information, just as in a Lo-Res PRINT statement. To print, 
"This is the middle of the screen," superimposed over a circle 
for Hi-Res 640-by-194 four-color mode, for example, you'd 
have: 

100 HSCREEN 4 
110 HCIRCLE ( 320, 95), 20 
120 HPRINT (24, 12), "This is the middle of the 
screen 
130 GOTO 130 

Actually, the text will be a litt le offset toward the bottom 
of the screen, because there are an even number of text rows 
on the screen. However, lowercase characters will be 
displayed in addition to uppercase characters and the text will 
be superimposed over the circle. 

You can intermix text and graphics in this manner for any 
screens you want to draw. The text becomes an integral part 
of the graphics data and will be erased or overwritten by 
graphics and new text. 

The HSCREEN command is a little picky, however. It will 
print a string such as "This is a string"+ CHR$(32) + 
"and so is this" without problems. You can also use · 
commands such as HPRINT ( 10,10), A$. However, items 
separated by commas or semicolons will give syntax errors. 
HPRINT (10,12), "This is"; "a string" is not handled 
by HPRINT , for example. Use a plus sign(+) to concatenate 
strings or CHR$ values. 

Another thing to keep in mind with HPR I NT is that 
characters HPRINTed in 640-by-192 resolution mode are one­
half the width of the characters HPR I NTed in 320-by-192 
resolution mode. In 320-by-192 mode, 40 characters are 
allowed across the screen, while in 640-by-192 mode, 80 
characters are allowed. 

Where's That Character Set? 
I knew the character set was in RAM somewhere. I was 

saved from having to search for it by Spectrum Projects' 
CoCo 3 Secrets Revealed, a handy 36-page document about 
CoCo 3 memory mapping and modes. It listed the character 
set at locations &HF09D through &HF39C, and that's where 
it was. The HPRINT character set looks like Figure I. There 
are 96 characters, each represented by eight bytes, for a total 
of 96 * 8 = 768 bytes. 

To see how the characters are generated, try the following 
program. It first prints all available HPR I NT characters at the 
top of the screen. Next, it enlarges a character by printing 
an uppercase '0' for each bit of the character. Since a 
character takes up 8-by-8 bits on a 640-by-192 screen, the 
character is enlarged 64 times. The proportions are off - the 
character appears elongated, but you can see the individual 
dots making up the character. 

To use this short program, enter a character value from 
32 through 127 and the character data from the character 
table will be displayed at screen center. The value corresponds 
to the ASCII code for the character. You won't be able to 
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&HF09D 
&HF09E 

&HFOA4 
&HFOA5 

&HF398 
&HF39C 

~::; ~~ 

Character 0 
(ASCII32)·8 
Bytes 

Character 95 
(ASCII127)·8 
Bytes 

Figure 1: HPRINT Character Table 

see the values you input, however. INPUT values are displayed 
only on a text screen. Just enter a two-digit value and watch 
the screen change for the corresponding character. To view 
a new character, enter another value. 

1~~ HSCREEN 4 
11~ HCLS 
12~ FOR I=32 TO 127 
13~ IF I<8~ THEN HPRINT (I-16,~) 
,CHR$(I) ELSE HPRINT (I-64,1) ,CH 
R$(I) 
14~ NEXT I 
15~ INPUT CH 
16~ HLINE ( 28~, 6~ ) - ( 36~, 1 
4~ ), PRESET, BF 
17~ CH = (CH- 32)*8 + &HF~9D 
18~ FOR I= ~ TO 7 
19~ CV = PEEK ( CH + I ) 
2~~ FOR J=7 TO ~ STEP -1 
21~ IF (CV AND (INT(2AJ))) <> ~ 

THEN HPRINT ( 44 - J, 8 + I ) , " 
O" 
22~ NEXT J 
23~ NEXT I 
24~ GOTO 15~ 

How the Program Works 
The program has two parts. The first part is a loop from 

I =32 to I= 127. The values of I are the ASCll codes for the 
characters from a space to an escape. Two lines of characters 
are printed. If I is less then 80, the character is printed at 
I -16 and Line 0, which spreads the characters over character 
position 32-16=16 to 79-16=63. If I is greater than 79, the 
character is printed at I-64 and Row I, which spreads the 
character over character position 80-64= 16 to 127 -64=63. 

The second part of the program uses HL I NE to draw a filled­
in box, clearing any previous character in the center of the 
screen. (Remember that graphics will overwrite the HPRINT 
characters.) But, prior to that, a character value is input -
a value of 32 to 127, which represents the ASCII code of the 
character. A value of 32 is then subtracted from this code 10 
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find the position in the character table at &HF09D, starting I 
from 0. The result is multiplied by eight because each l 
character in the table is made up of eight bytes. The 34th 1 
character (ASCII code 65, an A) would start at &HF09D + 1 
34*8. J 

Because each character is made up of eight bytes, control The l 
variable I sets up a loop of eight iterations. Each time through THE COLOR COMPUTER MONTHLY MAGAZINE 1 
the loop, a new byte from the character table is read into CV. 1 
This byte is made up of eight bits, each bit defining a single I 
dot for the character. The byte is scanned from left to right : 
by means of a second control variable, J. Using J as an Back Issue I 
exponent for a power of 2 results in "mask values" of 128, 1 
64, 32, 16, 8, 4, 2 and 1. I 

These values are ANDed with the byte value read from the b •1• 1 

table. If the AND is not 0, the bit representing a pixel is set Ava 1.1 a I I ty Co !:o,.g ~"lltv~•e,.,,.,f),..,ille,. 
in the value, and an '0' is written to the screen center. The "Ow1,ce, 0 , 

HPRINT statement prints the '0' in one of the 64 positions ~"'"~,,.0"9,"c"'J'~,. .s., o..,~ ll>e e, 
(row, column) depending on the current I and J . This process 0""o ,..,,ce, •o.'l,,., 

"'""' llre11 e is repeated 64 times to construct the entire character in Coc 01 
o.s,G. 

enlarged format. BACK ISSUES STILL AVAILABLE 

Defining Your Own Characters 
Since the character table for HPRINT is in RAM (random 

access, or read-write memory) and not ROM (read-only 
memory) , the character data can be changed. Memory 
locations in RAM can be changed by a poke function . Of 
course, you have to be careful to poke the right places, 
otherwise chaos can result. As long as we stick to changing 
the characters in the HPR I NT character table , though , 
everything should be fine. 

Try this code to see what I mean: 
100 HSCREEN 4 
110 HCLS 
120 FOR I = &HF090 + 33*8 TO &HF090 + ( 33*8) + 7 
130 PDI<E I, 244 
140 NE XT I 
150 HPR I NT ( 0, 0) , "AAAAAAAAAAAAAAA " 
150 GOTO 150 

If you entered this code correctly, you will see a stripe 
pattern in the upper-left corner of the screen. This pattern 
replaces the 'A' character definition in the HPRINT character 
table. The decimal value 244 is 11001100 in binary. The bits 
in a byte represent horizontal pixels in 640-by-192 mode. 
Looking at the binary value, you can see how the ones and 
zeros alternate, producing a stripe. 

Instead of a simple stripe pattern, though, we'd like to enter 
a series of dots that define a character. There are several ways 
to do this. First, you can simply load "over" the table with 
data defining a new character set. Where to get the character 
set? Any character set that uses an 8-by-8 pixel character can 
be used. Although it's probably heresy to suggest it in these 
pages, one of these is the Tandy 1000 character set. 

The Tandy 1000 Character Set 
The lOOO's character set uses an 8-by-8 pixel character with 

a format different from that of the CoCo 3 HPRINT charac­
ters . There are 256 different characters defined for the Tandy 
I 000 set - 128 "standard" ASCII characters in codes 0 
through 127, and 128 "extended" characters in codes 128 
through 255. 

The standard characters include upper- and lowercase 
alphabetic characters, digits and special characters. They also 
include the displayable control characters found on PC 
compatibles, codes in the 0 to 31 range that display happy 
faces , card suits , musical notes and others. 

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

A WORLD OF INFO AT A BARGAIN PRICE 

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

MOST ISSUES STILL AVAILABLE 

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

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

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

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

~----------------------------~ 
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BACK ISSUE ORDER FORM 
.(See overleaf for instructions.) 

Please send me the follow ing back issues: 

MONTH/YEAR PRICE MONTH/YEAR PRICE 
VOLUME 1 VOLUME 5 

JUL '81 Premier Issue $2.00 0 AUG '85 Games $3.95 0 
AUG '81 $2.00 0 SEP '85 Educat ion $3.95 0 
SEP '81 Education $2.00 0 OCT '85 Graphics $3.95 0 
OCT '81 Printer $200 0 NOV '85 Data Comm. $3.95 0 
NOV '81 $2.00 0 JAN '86 Beg inners $3.95 0 
DEC '81 Holiday $2.00 0 FEB '86 Utilities $3.95 0 
JAN '82 $2.00 0 MAR '86 Business $3.95 0 
FEB '82 $2.00 0 APR '86 Home Help $3.95 0 
MAR '82 $2.50 0 MAY '86 Printer $3.95 0 
APR '82 $2.50 0 JUN '86 Music $3.95 0 
JUN '82 $2.50 0 JUL '86 Anni versa ry $3.95 0 

VOLUME 2 VOLUME 6 
JUN '83 Printers $2.95 0 AUG '86 Games $3.95 0 
JUL '83 Anniversary $2.95 0 SEP '86 Educat ion $3.95 0 

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

VOLUME4 VOLUME 7 
AUG '84 Games $3.95 0 AUG '87 Games $3.95 0 · 
SEP '84 Education $3.95 0 SEP '87 Education $3.95 0 
OCT '84 Graphics $3.95 0 OCT '87 Graphics $3.95 0 
NOV '84 DataComm. $3.95 ' 0 NOV '87 Data Comm. $3.95 0 
DEC '84 Holiday $3.95 0 DEC '87 Hol iday $3.95 0 
JAN '85 Beginners $3.95 0 JAN '88 Beg inners $3.95 0 
FEB '85 Utilities $3.95 0 FEB '88 Utili ties $3.95 0 
MAR '85 Business $3.95 0 MAR '88 Business $3.95 0 
APR '85 Simulations $3.95 0 
MAY '85 Printer $3.95 0 
JUN '85 Music $395 0 
JUL '85 Anniversary $3.95 0 

RAINBOW INDEX A comp lete index to the first three years, Ju ly 1981 through June 
1984, is printed in the Ju ly 1984 issue. Separate copies are avai lable for $2.50 D 

Th e Fourth and Fifth Year Indexes inc luding RAINBOW ON TAPE are in the July 
1985 and July 1986 issues, respective ly. The Sixth Year Index is in th e July 1987 
issue. 

Artic le Rep rin ts 

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

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

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

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

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

In instances w here a given issue is now out of print and no t ava ilable for purchase, 
we do provide photocopies of specifi c arti c les. Th e cost for this service is $1.50 
plus 50 cents S/H per arti c le. Thi s service is prov ided only in the case of ou t-of­
stock issues. 

Name 

Address 

City ----------------- State _ _ Zl P 

0 Payment Enclosed, or 

Charge to my: 0 VISA 0 MC 0 AE 

CARD# 

EXPIRATION DATE ____ PHONE ( 

SIGNATURE __________________________________ _ 

TO ORDER BY PHONE (cred it card orders only) cal l (BOO) 847-0309, 8 a.m. to 5 
p .m. EST. All other inquiries ca ll (502) 228-4492. 
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The extended character set includes foreign characters such 
as an um laut, texture characters (like newspaper halftones) , 
block graphics, mathematical symbols and line segments. The 
lin e segments are especially nice , as they allow yo u to 
construct forms or simple diagrams without using graphics 
co mmands . 

Listing I, lines 10000 through 10255, shows a complete 
li sting of the Tandy 1000 character set from codes 0 to 255. 
T hese codes were acquired by peeking into the Tandy I 000 
character tab les . There are two such tables, one fo r codes 0 
through 127 and one for codes 128 through 255 . 

Each peek resulted in one byte of the eight bytes required 
for the character. An entire character is represented by eight 
bytes. The eight bytes for each character were converted to 
eight DATA values. For each of the 256 codes, a DATA line was 
generated consisting of a line number from 10000 through 
10255, the word " DATA" and the eight code values with 
inters persed commas. These ASCII (text) lines were output 
to a seq uential file on the Tandy 1000 MS-DOS disk. This 
file was copied onto a CoCo 3disk using CoCo Utiii!(Mark 
Data Products). On the CoCo 3 side, the file was read in as 
a straight BASIC program. The character code, by the way, 
is contained in the line number. Line number 10044 hold s the 
character definition for ASCII character 44, for example . 

How do you make use of the Tandy I 000 characters? Only 
96 characters can be displayed at one time in the HPRINT 
mode of the CoCo 3. However, once the characters have been 
read into the CoCo, it's a simple matter to switch back and 
forth among the 256 characters by reloading the character 
table. The remainder of the program in Listing I does this. 

A Character Load/Switch Program 
The middle part of the program, from Line 8000 on, is the 

Character Load/ Switch code. It switches back and forth 
between selected character sets, either the original CoCo set 
or three segments of the Tandy 1000 set. 

To save memory, the 352 characters of the original set and 
Tandy 1000 set (256 plus 96) are saved in a string array called 

CS$(0) 
CS$(1) 
CS$(2) 

CS$(255) 
CS$(256) 

-;: 

~ , 
8 Character/String 

~ 

Tandy 1000 
Character 
Codes (256) 

.... ~ ~.-: 

CS$(351) ~~~J 
Original CoCo 3 
Codes (96) 

Figure 2: CS$ Character Array 



CS$. It may seem a little strange to save character codes in 
a string array , but numeric variables take up six bytes each. 
With numeric variab les, 6*8*352 = 16,896 bytes would be 
used to store the complete character set. With a string array, 
though, each byte can he put into a single character by using 
a CHR$ function. The resu lt is about 8*352 = 2,816 bytes of 
storage. (I say "about" here because additional bytes are 
required to define the array and strings .) 

CS$ is made up of 352 entries, with each entry ho lding the 
codes for one character, as shown in Figure 2. The first 256 
entries hold the Tandy 1000 character set. The last 96 entries 
hold the character codes for the original CoCo characters. 
Once the character table is overwritten, the original codes are 
destroyed, and it's necessary to save the codes if you want 
to use them instead of the Tandy 1000 codes. 

The code at 8000 first peeks at the 96 characters of the 
original set. An eight-byte string is built for each character, 
in A$. This string is stored in CS$ ( 255) through CS$ ( 351), 
depending on the code. 

The code then reads the Tandy 1000 DATA values, eight at 
a time. For each eight, another string A$ is constructed, which 
is stored in CS$(0) through CS$(255), depending on the 
ASCII code. Once this task is done , arrays CS$ ( 0) through 
CS$ ( 351) contain 352 strings, each string of length eight and 
representing one character in CHR$ ( ) format. 

The code starting at 9000 is used to switch between 
character sets. There are four subroutine calls, which bring 
in one of four character sets: 

GOSU8 9100 - loads character codes 32 through 127 
of the Tandy 1000 character set. These codes start with 
a space (32) and contain the upper- and lowercase 
alphabet, digits and special characters. They are 
displayed by simply using the text to be written in an 
HPRINTstatement.DoinganHPRINT (10,15), "This 
is text 0123", for example, displays that text in Line 
16, character position 16, but in Tandy 1000 format. 

GDSU8 9200 - loads character codes 128 through 223 
of the Tandy 1000 character set. These codes start with 
foreign characters such as umlaut and the yen sign. 
Fractions and "texture" characters follow. Line 
segments are next, followed by five block graphics 
characters. Doing an HPR I NT ( 10,15) , "A8CDEFG" 
displays Tandy 1000 character codes for 129 through 
135 in place of the A8CDEFG. 

GD5U8 9300 - loads character codes 0 through 31 and 
224 through 255 of the Tandy 1000 into the first 64 
characters of the character table. The codes from 0 
through 31 are control codes that display as happy 
faces, card suits, musical notes, etc. The codes from 224 
through 255 are the Greek alphabet, mathematical 
symbols, and others. Doing an HPRINT (10,15), 
"ABCDEFG" displays Tandy 1000 codes 1 through 7 -
happy faces and others. Doing an HPR I NT ( 10,15) , 
"abcde fg" displays Tandy 1000 codes 225 through 231, 
seven Greek letters. 

GD5U8 9400 - loads the original character codes back 
into the HSCREEN character table. The characters now 
display with HPRINT as before. 

Character Set Display 
Figure 3 shows an actual disp lay of the character sets. The 

character set in the top two lines and the bottom two lines 
are the original CoCo characters . The bottom two lines were 
restored by a GOSU8 9400. Lines 3 and 4 are the 96 Tandy 
1000 characters from space (32) to escape (127). Notice how 
bold they are in comparison to the CoCo character set. Most 
of the characters use a double-line thickness fer vertical lines. 
These characters were written after a GDSU8 9100. Lines 5 
and 6 are the 96 Tandy 1000 characters from a Serbo­
Croatian 'C' ( 128) to the last block graphics character (223). 
Line segment characters are included here. Lines 7 and 8 are 
the 64 Tandy 1000 characters from a null (0) and cursor down 
(31) and from a Greek alpha (224) through blank FF (255). 

The "driver" for this display is shown in the first part of 
the code of the listing, CHAR1000. This code gives you an 
example of how the Load / Switch program is called. The first 
part of the code constructs two 48-character strings, A$ and 
8$. A$ contains character codes from 32 to 79, while 8$ 
contains character codes from 80 to 127. A$ and 8$ are used 
in the HPR I NT statements following to print the character set 
in force. Thae are four GDSU8s to select character sets I , 2, 
3 and a return to the original. 

Designing Your Own Characters 
The same method used in dumping the Tandy 1000 

character set and in loading selected portions of it can be used 
in your own character definitions. Just substitute your own 
characters for any of the 256 characters in the Tandy 
character set defined by lines 10000 through I 0255 in the code 
above. 

A Bullet Example 
Suppose you wanted to define a "bullet," which is a small 

filled-in circle used to highlight text. To design a bu llet, you'd 
start with an 8-by-8 matrix, as shown in Figure 4. Each box 
in the matrix is 2 units wide by 1 unit high to compensate 
for the screen proporti ons of 640-by- 192. ( 192 vertical pixe ls 
are held in 6 inches while 640 horizontal pixels are held in 
10 inches. If the screen were square, 320 vertical pixels could 
be he ld in 10 inches. T he ratio is therefore 2: 1.) However, 
if you'll be using 320-by-192 mode, use a matrix with square 
boxes. We'll use the square (320-by-192) matrix here. 
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Draw the figure in the matrix. Some rough edges are 
necessary. Now convert to eight code values. The column 
"weights" of the matrix from left to right are 128, 64, 32, 16, 

RowO 
1 

2 
3 
4 
5 
6 

II! 

16+8=24 
32+16+8+4=60 
64+32+16+8+4+2=126 
128+64+32+ 16+8+4+2+1 =255 
128+64+32+16+8+4+2+ 1 =255 
64+32+16+8+4+2=126 
32+ 16+8+4=60 
16+8=24 

Figure 4: Designing a "Bullet" 

co co 
~;:g~~CXl-.::t"N-r--~Zb~~OO~N...-

CHR$(20 CHR$(201) 0) 
~ \.. 

;, 

I *'· 

CHR$(20 2) ...._ 

.v 

c HR$(203) --
Figure 5: A M:ultiple-Character Symbol 

L 
,...L-..,/ 

l \/1"'330 ....... 74 1o123 .... 177 
~ 8140 ..... 243 10141 ..... 86 

10003 .... 238 10155 .... 173 
10018 . . . . 203 10173 .... 236 
10038 . .. . 158 10187 ... .. 89 
10054 . ... 189 10216 . .... 20 
10074 .... . 88 10232 ..... 96 
10088 .... 129 END ... .. 135 
10108 ..... 15 

The listing: CHAR1000 

1~~ 1 Sample Driver for Characte 
r Load/Switch Program 
11~ 1

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

12_0 I 
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8, 4, 2 and I . For each filled-in box, add the weight to the 
total weight. The first row is 16+8=24. The next row is 
32+ 16+8+4=60. You'll have eight code values after you're 
done. These go into the DATA statement for the appropriate 
ASCII code. To replace an escape code with a bullet, for 
example, your DATA statement would look like this: 

1121127 DATA 24, 5121,125,255,255, 125, 5121,24 

Thereafter, any time an escape code ( 127) is used , you'd 
display a bullet. For example: 

1121121121 HPRINT (1121,15), CHR$(127)+" Preceding 
Bulle t" 

Multiple Character Symbols 
Another trick you might want to try is to define multi-part 

symbols. By dividing a symbol into quadrants, you can split 
up a symbol into four characters or more. The complete 
symbol can then be displayed by HPRINTing four or more 
characters. Suppose you had the symbol shown in Figure 5, 
split into four segments. The four sets of DATA values would 
be: 

112121210 DATA 121,121, 121,125, 5121,5121,24, 24 
112121211 DATA 121,121,121,121,121,31,145,21121 
112121212 DATA 53,127,53, 53,94,14121,121,121 
112121213 DATA 125, 125,125,125,12121,48,121,121 

The symbol would be displayed by: 

2121121121 HPR I NT ( 1121,11) , CHR$ ( 2121121) +CHR$ ( 21211) 
21211121 HPR I NT ( 1121,12) , CHR$ ( 21212) +CHR$ ( 21213) 

There are a lot more tricks and techniques that can be 
applied to the HPRINT character table - things like enlarging 
characters from table definitions and providing a font 
generator for easy character construction. We'lllook at some 
of them in a future column. In the meantime, I hope you'll 
try the Tandy 1000 character set on your CoCo. It will save 
you a lot of work defining some interesting characters that 
you can use with your graphics. If you have your own fonts 
defined, pass them along and I'll include them in a future 
column. 0 

13~ CLEAR 5~9',0 
14~ GOSUB 8~19' 
159' HSCREEN 4 
169' HCOLOR 9' 1 3 
17~ HCLS 
18~ A$ = "": B$ = "" 
19,0 FOR I = 32 TO 79 
2~~ A$ = A$ + CHR$( I 
21~ NEXT I 
22~ FOR I = 89' TO 127 
23,0 B$ = B$ + CHR$( I 
24,0 NEXT I 
25~ HPRINT ( 16 1 5 ) I A$ 
269' HPRINT ( 161 6 ) I B$ 
27~ GOSUB 9~~9' 

1 CS 1 
28~ HPRINT ( 161 8 ) I A$ 
29,0 HPRINT ( 161 9 ) I B$ 



3~~ GOSUB 92~~ 
'CS 2 

31~ HPRINT ( 16, 11 ) , A$ 
32~ HPRINT ( 16, 12 ) , B$ 
33~ GOSUB 93~~ 

'CS 3 
34~ HPRINT ( 16, 14 ) A$ 
35~ HPRINT ( 16, 15 ) , LEFT$ ( B$ 
, 16 ) 
36~ GOSUB 94~~ 

'original 
37~ HPRINT ( 16, 17 ) , A$ 
38~ HPRINT ( 16, 18 ) B$ 
39~ GOTO 39~ 

4~~ I 

8~~~ 1-------------------------------------------------------------------------
8~1~ 
gram 
ode 
8~2~ 

1 Character Load/Switch Pro 
Incorporate in your own c 

8~3~ DIM CS$( 351 
8~4~ FOR I = ~ TO 
8~5~ A$ = II II 

) 
95 

TO 7 8~6,0 FOR J = ~ 
8~7~ A$ = A$ + CHR$( PEEK( &HF~9 
D + I*8 + J )) 
8~8~ NEXT J 

P.O. Box 1283 Palatine, IL 60078-1283 (312) 397·2898 

1988 •• The Year of the Hard Disk! 

The CoCo XT hard disk interface from Burke & Burke lets you 
connect up to 2 low cost, PC compatible 5 • 120 Meg hard drives 
to your CoCo. You buy the Western Digttal WD1002-WX1 or 
WD1002-27X (ALL) controller, a case and a drive from the PC 
dealer ol your choice. Just plug them into the CoCo XT, and you 
have a 20 Meg OS9 hard disk system for under $45 01 

~ 
RAIN BOW 

CERTIFICATION 
SEAl 

Great for multi-user systems! The CoCo XT interlace uses advanced "NO HALT' 
hard disk controllers, which do not halt your CoCo and do not disable or use interrupts 
during hard disk access. You get fu ll type-ahead, and the system clock does not lose 
time during hard disk access. Fully compatible with most RS-232 expansion ports! 

CoCo XT (with anodized housing, 50 page user manual, hard disk back-up utiltty 
and new, Version 2.0 drivers for use with both OS9 & HYPER-VO) - $69.95. 
CoCo XT-RTC (includes real-time clock I calendar with battery backup)·· $99.95 

THE PROFESSIONAL TOUCH: XT·ROM ··Automatically boots OS9 from your 
hard disk. Installs in the BIOS ROM socket of your hard disk controller - $19.95. 

64K COCO OR COCO 3 & MUL TI-PAK REQUIRED FOR All VERSIONS. 
HYPER-I/O REQUIRED FOR USE WITH RS·DOS. 

Make Tracks ... 
Got the 35-track floppy disk blues? Burke & Burike's Version 2.0 HYPER-I/O 
program modifies the RS.DOS Disk BASIC in your CoCo 1, 2, or 3 to provide a 
"Dynamic Disk Interlace" that woriks wtth the CoCo XT hard disk and any mix of 
single-sided and double-sided floppy disk drives -even those 720K floppies! 

HYPER-I/O (64K, includes 50 page user manual and utiltties) ·• $29.95. 
HYPER-Ill (RAM Disk and Print Spooler for CoCo 3 HYPER-I/O) ··$19.95 

Directory Assistants 
Here are two real time savers for OS9 users. WILD lets you use wild cards wtth OS9's 
commands. MV rapidly moves files, and even entire directories, from place to place 
on your hard or floppy disks. WILD & MV -one disk, two great utiltties, only $19.951 

OS9: wild asm /dO/sr.c/* . s.rc o- /dl/ abs/ r o leaso/* . abs 
OS9 : mv /dl/abs/role ase /dl/release 

• 

ILLINOIS RESIDENTS PLEASE ADD 7% SALES TAX. COD's add ~ 
$2.00. Shipping (within the USA) $2.00 per CoCo XT; $1.50 per VISA 

disk 01 ROM. Please allow 2 weeks for delivery (overnight delivery 
also available fcc in-stock items). Telephone orders accepted. 

8~9~ CS$( 256 + I) =A$ 
81~~ PRINT 11 • 11 ; 

811~ NEXT I 
812~ FOR I = ~ TO 255 
813~ A$ = "" 
814~ FOR J = 
815~ READ A: 
816~ NEXT J 

.0 TO 7 
A$ =A$ + CHR$( A ) 

817~ CS$( I ) _, A$ 
818~ PRINT 11 • 11 ; 

819~ NEXT I 
82~~ RETURN 
821~ 

9~~~ 
91~~ 

I LOAD csx 
ST = 32: EN = 127: OF = ~ 

911~ FOR ZI=ST TO EN: ZA$=CS$(ZI 
) :FOR ZJ=~ TO 7: POKE &HF~9D + ( 
OF+ZJ),ASC(MID$ (ZA$,ZJ+1,1)): NE 
XT ZJ: OF=OF + 8: NEXT ZI 
912~ RETURN 
92~~ ST = 128: EN= 223: OF = ~: 

GOTO 911~ 
93~~ ST = ~: EN = 31: OF = ~: GO 
SUB 911~: ST = 224: EN = 255: OF 
= 32*8: GOTO 911~ 

94~~ ST = 256: EN = 351: OF = ~: 
GOTO 911~ 

9996 I 

9997 
1
--------------------------

TANDY COMPUTER 
DISCOUNTS 

COLOR COMPUTERS 
26-3127 64k co lor comp 
26-3334 CoCo 3 

26·3215 CM-8 color monitor 

PRINTERS 
26-2802 DMP 106 

89.95 
17D.OD 
259.g5 

179.95 
26·1277 DMP-430 580.00 
26-1280 DMP-130 279.00 
Complete line of Tandy (Daisy Wheel) print whee ls 

MODEL 4 and MSDOS COMPUTERS 
25-1050 Tandy 10DO EX 

25·1052 Tandy 10DO SX 
25-1053 TANDY 10DO H X 

25·1600 TANDY 1000 T X 

25·1D23 CM-5 co lor monitor 
25·102D VM-4 Monochrome monitor 

530.00 
750.00 

599.00 

999.95 
249.95 
110.00 

We Carry the Complete Line of Tandy 
Computer Products at Discount Prices 
CALL FOR A FREE PRICE LIST 800-257-5556 

IN N.J. CALL 609-769-0551 

WOODSTOWN ELECTRONICS 
Rt. 40 E. WOODSTOWN , N .J . 08098 
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-------------------------------- 1,0,033 DATA 24,6,0,6~,24,24,~,24,~ 
--------------- 1,0,034 DATA 54,54,54,~,~/~/~/,0 
9998 I Table of T1,0,0,0 Characters 1,0,035 DATA 54,54,127,54,127,54,5 
9999 I 4,,0 
1,0,0,0,0 DATA ,0,,0,,0,,0,,0,,0,,0,,0 1,0,036 DATA 24,62,96,6,0,6,124,24, 
1,0,0,01 DATA 126,129,165,129,189,1 ,0 
53,129,126 1,0,03 7 DATA ,0,99,1,02,12,24,51,99, 
1,0,0,02 DATA 126,255,219,255,195,2 ,0 
31,255,126 1,0,038 DATA 28,54,28,59,11,0,1,02,5 
1,0,0,03 DATA 54,127,127,127,62,28, 9,,0 
8,,0 1,0,039 DATA 24,24,48,,0,,0,,0,,0,,0 
1,0,0,04 DATA 8,28,62,127,62,28,8,,0 1,0,04,0 DATA 12,24,48,48,48,24,12, 
1,0,0,05 DATA 28,62,28,127,127,62,2 ,0 
8,62 1,0,041 DATA 48,24,12,12,12,24,48, 
1,0,0,06 DATA 8,8,28,62,127,62,28,6 ,0 
2 1,0,042 DATA ,0,1,02,6,0,255,6,0,1,02,,0 
1,0 ,0 ,0 7 DATA ,0,,0,24,6,0,6,0,24,,0,,0 ,,0 
1,0,0,08 DATA 255,255,231,195,195,2 1,0,043 DATA ,0,24,24,126,24,24,,0,,0 
31,255,255 1,0,044 DATA ,0,,0,,0,,0,,0,24,24,48 
1,0,0,09 DATA ,0,6,0,1,02,66,66,1,02,6,0 1,0,045 DATA ,0,,0,,0,126,,0,,0,,0,,0 
,,0 1,0,046 DATA ,0,,0,,0,,0,,0,24,24,,0 
1,0,01,0 DATA 255,195,153,189,189,1 1,0,047 DATA 3,6,12,24,48,96,192,,0 
53,195,255 1,0,048 DATA 62,99,1,03,111,123,115 
1,0,011 DATA 15,7,15,125,2,04,2,04,2 ,62,,0 
,04,12,0 1,0,049 DATA 24,56,24,24,24,24,126 
1,0,012 DATA 6,0,1,02,1,02,1,02,6,0,24, ,,0 
126,24 1,0,05,0 DATA 6,0,1,02,6,28,48,1,02,12 
1,0,013 DATA 48,6,0,51,49,49,112,11 6,,0 
2,,0 1,0,0.51 DATA 6,0,1,02,6,28,6,1,02,6,0, 
1,0,014 DATA 96,12,0,1,02,115,111,22 ,0 
7,231,7 1,0,052 DATA 14,3,0,54,1,02,127,6,15 
1,0,015 DATA 153,9,0,6,0,231,231,6,0, ,,0 
9,0,153 1,0,053 DATA 126,96,124,6,6,1,02,6,0 
1,0,016 DATA 64,112,124,127,124,11 ,,0 
2,64,,0 1,0,054 DATA 28,48,96,124,1,02,1,02, 
1,0,017 DATA 1,7,31,127,31,7,1,,0 6,0,,0 
1,0,018 DATA 24,6,0,126,24,24,126,6 1,0,055 DATA 126,1,02,6,12,24,24,24 
,0,24 ,,0 
1,0,019 DATA 1,02,1,02,1,02,1,02,1,02,,0 1,0,056 DATA 6,0,1,02,1,02,6,0,1,02,1,02 
,1,02,,0 ,6,0,,0 
1,0,02,0 DATA 127,219,219,123,27,27 1,0,057 DATA 6,0,1,02,1,02,62,6,12,56 
,27,,0 ,,0 
1,0,021 DATA 63,96,62,99,62,3,126, 1,0,058 DATA ,0,24,24,,0,,0,24,24,,0 
,0 1,0,059 DATA ,0,24,24,,0,,0,24,24,48 
1,0,022 DATA ,0,,0,,0,,0,126,126,126,,0 1,0,06,0 DATA 6,12,24,48,24,12,6,,0 
1,0,023 DATA 24,6,0,126,24,126,6,0,2 1,0,061 DATA ,0,,0,126,,0,126,,0,,0,,0 
4,255 1,0,062 DATA 48,24,12,6,12,24,48,,0 
1,0,024 DATA 24,6,0,126,24,24,24,24 1,0,063 DATA 6,0,1,02,6,12,24,,0,24,,0 
,,0 1,0,064 DATA 62,99,111,111,111,96, 
1,0,025 DATA 24,24,24,24,126,6,0,24 6,0,,0 
,,0 1,0,065 DATA 28,54,99,99,127,99,99 
1,0,026 DATA ,0,12,6,127,6,12,,0,,0 ,,0 
1,0,027 DATA ,0,24,48,127,48,24,,0,,0 1,0,066 DATA 126,51,51,62,51,51,12 
1,0,028 DATA ,0,,0,96,96,96,127,,0,,0 6,,0 
1,0,029 DATA ,0,36,1,02,255,1,02,36,,0 1,0,067 DATA 3,0,51,96,96,96,51,3,0, 
,,0 ,0 
1,0,03,0 DATA ,0,24,6,0,126,255,255,,0 1,0,068 DATA 124,54,51,51,51,54,12 
,,0 4,,0 
1,0,031 DATA ,0,255,255,126,6,0,24,,0 1,0,069 DATA 127,49,52,6,0,52 , 49,12 
,,0 7 ,,0 
1,0,032 DATA ,0,,0,,0,,0,,0,,0,,0,,0 1,0,07,0 DATA 127,49,52,6,0,52,48,12 
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1,0121 DATA ,0,,0,1,02,1,02,1,02,62,6, ,0 
124 1,0154 DATA 54,99,99,99,99,99,62, 
1,0122 DATA ,0,,0,126,76,24,5,0,126, ,0 
,0 10155 DATA 12,12,63,96,96,63,12, 
1,0123 DATA 14,24,24,112,24,24,14 12 
,,0 1,0156 DATA 28,54,5,0,12,0,48,115,1 
1,0124 DATA 24,24,24,,0,24,24,24,,0 2 61,0 
1,0125 DATA 112,24,24,14,24,24,11 1,0157 DATA 1,02,1,02,6,0,126,24,126 
2,,0 ,24,24 
1,0126 DATA 59,11,0,,0,,0,,0,,0,,0,,0 1,0158 DATA 248,2,04,2,04,25,0,198,2 
1,0127 DATA ,0,8,28,54,99,99,127,,0 ,07,198,199 
1,0128 DATA 3,0,51,96,96,96,51,3,0, 1,0159 DATA 14,24,24,6,0,24,24,24, 
12 112 
1,012 9 DATA 1,02,,0,1,02,1,02,1,02,1,02 1,016,0 DATA 12,24,6,0,6,62,1,02,63, 
,59,,0 ,0 
1,013,0 DATA 12,24,6,0,1,02,126,96,6 1,0161 DATA 24,48,56,24,24,24,6,0, 
,0,,0 ,0 
1,0131 DATA 6,0,195,6,0,6,62,1,02,63 1,016 2 DATA 12,24,6,0,1,02,1,02,1,02, 
,,0 6,0,,0 
1,013 2 DATA 1,02,,0,6,0,6,62,1,02,63, 1,0163 DATA 12,24,1,02,1,02,1,02,1,02 
,0 ,59,,0 
1,013 3 DATA 48,24,6,0,6,62,1,02,63, 1,0164 DATA 59,111,,0,11,0,51,51,51 
,0 ,,0 
1,0134 DATA 24,,0,6,0,6,62,1,02,63,,0 1,0165 DATA 118,222,115,123,111,1 
1,0135 DATA ,0,,0,6,0,1,02,96,1,02,6,0, ,03,99,,0 
24 1,0166 DATA 6,0,6,62,1,02,59,,0,255, 
1,0136 DATA 6,0,195,6,0,1,02,126,96, ,0 
6,0,,0 1,0167 DATA 6,0,1,02,1,02,1,02,6,0,,0,2 
1,013 7 DATA 1,02,,0,6,0,1,02,126,96,6 55,,0 
,0,,0 1,0168 DATA ,0,24,,0,24,48,96,1,02,6 
1,0138 DATA 48,24,6,0,1,02,126,96,6 ,0 
,0,,0 1,0169 DATA ,0,,0,,0,126,96,96,,0,,0 
1,0139 DATA 1,02,,0,56,24,24,24,6,0, 1,017,0 DATA ,0,,0,,0,126,6,6,,0,,0 
,0 1,0171 DATA 195,198,2,04,222,51,1,0 
1,014,0 DATA 56,198,56,24,24,24,6,0 2,2,04,15 
,,0 1,0i 72 DATA 195,198,2,04,216,55,11 
1,0141 DATA 48,24,56,24,24,24,6,0, 1,2,07,3 
.0 1,0173 DATA ,0,24,,0,24,24,6,0,6,0,24 
1,0142 DATA 99,28,54,99,127,99,99 1,0174 DATA ,0,51,1,02,2,04,1,02,51,,0 
,,0 ,,0 
1,0143 DATA 28,28,62,99,127,99,99 1,017 5 DATA ,0,2,04,1,02,51,1,02,2,04, 
, ,0 ,0,,0 
1,0144 DATA 6,12,127,49,6,0,49,127 1,0176 DATA 34,136,34,136,34,136, 
,,0 34,136 
1,0145 DATA ,0,,0,126,27,126,216,12 1,0177 DATA 85,17,0,85,17,0,85,17,0, 
6,,0 85,17,0 
1,0146 DATA 63,1,08,2,04,255,2,04,2,0 1,017 8 DATA 219,119,219,238,219,1 
4,2,07,,0 19,219,238 
1,0147 DATA 6,0,195,6,0,1,02,1,02,1,02 1,0179 DATA 24,24,24,24,24,24,24, 
,6,0,,0 24 
1,014 8 DATA 1,02,,0,6,0,1,02,1,02,1,02, 1,018,0 DATA 24,24,24,24,248,24,2 4 
6,0,,0 ,24 
1,0149 DATA 48,24,6,0,1,02,1,02,1,02, 1,0181 DATA 24,24,248,24,248,24,2 
6,0,,0 4,24 
1,015,0 DATA 6,0,195,1,02,1,02,1,02,1,0 1,0182 DATA 54,54,54,54,246,54,54 
2,59,,0 ,54 
1,0151 DATA 48,24,1,02,1,02,1,02,1,02 1,018 3 DATA ,0,,0,,0,,0,254,54,54,54 
,59,,0 1,0184 DATA ,0,,0,248,24,248,24,24, 
1,0152 DATA 1,02,,0,1,02,1,02,1,02,62, 24 
6,124 1,0185 DATA 54,54,246,6,246,54,54 
1,0153 DATA 99,62,99,99,99,99,62, ,54 

176 THE RAINBOW March 1988 



1~186 DATA 54,54,54,54,54,54,54, 
54 
1~187 DATA ~,~,254,6,246,54,54,5 
4 
1~188 
1~189 
1~19~ 

~ 
1~191 
1~192 
1~193 
1~194 
1~195 
24 

DATA 54,54,246,6,254,~,~'~ 
DATA 54,54,54,54,254,~,~'~ 
DATA 24,24,248,24,248,~,~' 

DATA 
DATA 
DATA 
DATA 
DATA 

~'~'~'~'248,24,24,24 
24,24,24,24,31,~,~'~ 
24,24,24,24,255,~,~'~ 
~~~~~~~,255,24,24,24 
24,24,24,24,31,24,24, 

1~196 DATA ~~~~~~~ 1 255,~,~,~ 
1~197 DATA 24,24,24,24,255,24,24 
,24 
1~198 DATA 24,24,31,24,31,24,24, 
24 
1~199 DATA 54,54,54,54,55,54,54, 
54 
1~2~~ 
1~2~1 
1~2~2 
1~2~3 
4 

DATA 
DATA 
DATA 
DATA 

54,54,55,48,63,~,~'~ 
~,~,63,48,55,54,54,54 

54,54,247,~,255,~,~~~ 
~,~,255,~,247,54,54,5 

1~2~4 DATA 54,54,55,48,55,54,54, 
54 
1~2~5 DATA ~~~ 1 255,~ 1 255,~,~~~ 
1~2~6 DATA 54,54,247,~,247,54,54 
,54 
1~2~7 
1~2~8 
1~2~9 
4 
1~21~ 
1~211 
1~212 
1~213 
1~214 
1~215 
,54 

DATA 24,24,255,~ 1 255,~,~'~ 
DATA 54,54,54,54,255,~,~'~ 
DATA ~~~ 1 255,~ 1 255,24,24,2 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

~~~~~~~,255,54,54,54 
54,54,54,54,63,~,~'~ 
24,24,31,24,31,~,~'~ 
~,~,31,24,31,24,24,24 

~~~~~~~,63,54,54,54 
54,54,54,54,255,54,54 

1~216 DATA 24,24,255,24,255,24,2 
4,24 
1~217 DATA 24,24,24,24,248,~,~'~ 
1~218 DATA ~~~~~~~ 1 31,24,24,24 
1~219 DATA 255,255,255,255,255,2 
55,255,255 
1~22~ DATA ~~~~~~~ 1 255,255,255,2 
55 
1~221 DATA 24~ 1 24~ 1 24~,24~ 1 24~,2 
4~,24~,24~ 
1~222 DATA 15,15,15,15,15,15,15, 
15 
1~223 DATA 255,255,255,255,~,~'~ 
'~ 
1~224 DATA ~,~ 1 59,11~,1~~,11~,59 

'~ 
1~225 DATA 6~,1~2,1~2,124,99,99, 
11~,96 
1~226 DATA 127,51,49,48,48,48,12 

~~~ 
1~227 DATA ~,~,127,54,54,54,51,~ 
1~228 DATA 126,1~2,48,24,48,1~2, 
126,~ 
1~229 DATA ~,~,63,1~2,1~2,1~2,6~ 
'~ 
1~23~ DATA ~,~ 1 51,51,51,51,62,96 
1~231 DATA ~,~ 1 126,152,24,24,24, 
~ 
1~232 DATA 126,24,6~,1~2,1~2,6~, 
24,126 
1~233 DATA 28,54,99,127,99,54,28 

'~ 
1~234 DATA 6~,1~2,195,195,195,1~ 
2,231,~ 
1~235 DATA 14,24,12,62,1~2,1~2,6 
~~~ 
1~236 DATA ~,~ 1 126,219,219,126,~ 

'~ 
1~237 DATA ~,3,62,1~3,1~~,115,62 
,96 
1~238 DATA 28,48,96,124,96,48,28 

'~ 
1~239 DATA 6~,1~2,1~2,1~2,1~2,1~ 
2,1~2,~ 
1~24~ DATA 
1~241 DATA 
1~242 DATA 
~ 

~,126,~,126,~,126,~,~ 
~,24,126,24,~,126,~,~ 
48,24,12,24,48,126,~, 

1~243 DATA 12,24,48,24,12,126,~, 
~ 
1~244 DATA 7,12,12,12,12,12,12,1 
2 
1~245 DATA 12,12,12,12,12,1~8,1~ 
8,56 
1~246 
1~247 
1~248 
1~249 
1~25~ 
1~251 
~,28 
1~252 
1~253 
1~254 
1~255 

DATA 24,24,~ 1 126,~,24,24,~ 
DATA ~,59,11~ 1 ~ 1 59,11~,~,~ 
DATA 28,54,54,28,~ 1 ~ 1 ~,~ 
DATA ~,28,28,~,~'~'~'~ 
DATA ~~~~~ 1 24,24,~,~,~ 
DATA 15,12,12,12,236,1~8,6 

DATA 
DATA 
DATA 
DATA 

6~,54,54,54,54,~,~'~ 
56,12,24,48,6~,~'~'~ 
~,~,6~,6~,6~,6~,~'~ 

~'~'~'~'~'~'~'~ 
1~256 '-------------------------

GET IT ALL!!! 
Excellent 38 Disk CoCo Software library $135.00 
includes Word Processor, Modems, Utilities, 124 Games, 
Graphics/Pies, Business, Languages, Music and More. 
Public Domain and Shareware. Over 350 Programs. 

15% Discount to User Groups and Students. Major Credit 
Cards Welcomed. Call lisa or joe at 1-800-221-7372; in 
New York call 212-732-2565. 

Public Domain Software Copying Company 
33 Gold Street-Suite L3 
New York, N.Y. 10038 
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NEW 

DISK 
DRIVES 

Starting at 

with case & 
Power Supply 

129.95 

TANDON MPI TEAC 
Speed 6ms tk to tk and up 
Capacity 250k unformatted 
Tracks 40 

Warranty now 1 Year 

SATISFACTION GUARANTEED!! 

New Low Price! 

/ 
40 Tks 6Ms 
Double Sided 
Double Density 

40 or 80 Tracks 
% Hght. Teac/Panasonic 

ALL DRIVES FULLY TESTED AND WARRANTEED 

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

Free Software for Drive 0 Systems 
CoCo Checker ... Test roms, rams, disk drives and & controller printer, keyboard casseHe & more. 
Tape/Disk Utility ... Transfers disk to tape and tape to disk. 

169 95 
Drive 0 18995 

DriveO 289 95 
Drive0&1 

• Full Ht Drive • Double Sided Slim Line Drive • 2 Double Sided Slim Line Drive 

• Single Case 
• Heavy Duty Power Supply 
• 2 Drive Cable 

• Case holds 2 slim line drives 
• Heavy Duty Power Supply 
• 2 Drive Cable 

• Case holds 2 slim line drives 
• Heavy Duty Power Supply 
• 2 Drive Cable 

• Gold plated contacts 
• Controller & manuals 

• Gold plated contacts 
• Controller & Manuals 

• Gold plated contacts 
• Controller & Manuals 

Other Drive Specials Drives cleaned, aligned & tested, 2995 

119 95 

2nd Drive 
for new Radio Shack 
includes: 
• Slim Line DS/DD Drive 
• Cabling & Instructions 
• Mounting Hardware 

Dealer Inquiries Invited 

617-278-6555 

Full Ht Drive ........ .... .. .............. 89 95 

Full Ht Drive Ps/Case ........ 129 95 

Slim Line Drive ...................... 99 95 

Slim Line Drive Ps/Case ... 139 95 

2 Slim Drives Ps/Case ...... 239 95 

Disk Controller ...................... 59 95 

Single Ps & Case ............ .. ...... 44 95 

Dual 1/2ht Ps & Case ............... 54 95 

Dual Full Ht. Ps & Case ........ 79 95 

Disk Controller ...................... 59 95 

10 Diskettes 9 95 
with free library case .. .............. .. 

We welcome 
• Visa/Mastercard b~dffil 
• Checks (allow 2 weeks for clearing) 
• C.O.D. Add $2. 

61 :~~:ai?s~e~A PRODUCTS 
~;:.~~i~8~~ 01569 Call us today! 617-278-6555 
Hours: Mon.-Sat., 9-6 (EST) Order Toll Free 1-800-635-0300 



Software Included 
• Pc-Write word processor 
• Pc-Calc Spreadsheet 
• Pc-File Database 
• Print Spooler 

ll;m;lllli ­
/i}L .jJJ\ ' ' 

Hardware Included 
• 4.77 mhz and 8mhz Turbo 
• .360k Floppy Disk Drive 
• Monochrome or Color Card 
• At style Case w/pwr light & key 

• Ram Disk 
• Runs all popular software IBMXT 

COMPATIBLE 

• Game, Printer and Serial Port 
• Real Time Clock 
• 150 watt power supply 
• 640k memory 
• At keyboard optional expanded 

Complete 
system 

on/y69995 

NX10 (New 120CPS NLQ 80 col.) 

NX15 (New 120CPS NLQ 132 col.) 

PANASONIC PRINTER 
10801 (New 120CPS NLQ 80 col.) 

19995 
34995 

17995 

Complete Packages 
10801 22995 NX10 25995 
includes: includes: 
• Panasonic 10801 Printer • Star NX10 Printer 
• Interface • Interface 
• Screen Dump Program • Screen Dump Program 

• Monochrome Monitor 
• Optional Hard Disk Drive 

Serial to Parallel Interface 
for Color Computer I, II, Ill 
• 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 

64K Upgrades 

Video Driver 

only 

5495 
Power supply + 5.00 

Enables your CoCo to operate with a video monitor 
instead of a television! 

Screen Dump Program 19 95 

The best screen dump program for the Epson & 
Star printers evf,')r!! Have the option of standard 
images reverse w/regular or double sized pictures. 

Dealer Inquiries invited 
617-278-6555 

m 
TRUE DATA PRODUCTS 

9 South Main Street 
Uxbridge, MA 01569 
617-278-6555 

(ff Call us today! 617-278-6555 
~ Order Toll Free 1-800-635-0300 

-



KISSable OS-9 

A View of Multi-Vue 

L ast month we reported that we 
had seen the future during a 
quick demonstration of Multi­

Vue at RAINBOWfest Princeton. We 
were impressed then. Now, after a few 
hours of hands-on exercise , we are 
ready to pronounce the future has 
arrived. Indeed, it would not be an 
exaggeration to proclaim that if Multi­
Vue had been around when OS-9 ar­
rived in 1983, this column probably 
wouldn't have been needed. 

Multi- Vue uses a visual metaphor to 
reduce the complexity of OS-9. Long 
OS-9 pathlists are often hard to re­
member - especially for a beginner. 
Multi- Vue replaces those pathlists with 
pictures. Instead of remembering a 
pathlist to a file on a disk drive or other 
hardware device must begin with a slash 
(/) , you need only remember a disk 
drive is a rectangular box with an 
opening in the front. 

Finding Files 
If you want to find a file on a floppy 

or hard disk with Multi- Vue, you 
simply point to the icon or graphic 

Dale L. Puckett, who is author of The 
Official BASIC09 Tour Guide and co­
author, with Peter Dibble, of The 
Complete Rainbow Guide to OS-9, is a 
free-lance writer and programmer. He 
serves as director-at-large of the OS-9 
Users Group and is a member of the 
Computer Press Association. Dale is a 
U.S. Coast Guard lieutenant and lives 
in Rockville, Maryland. 
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symbol that represents that disk and 
click the button on your mouse. If you 
don't have a mouse, you can simulate 
it with the arrow and function keys on 
the Color Computer 3 keyboard. 

After you click the mouse button, the 
name of the device selected is displayed 
in a title bar just below Multi- Vue's 
main menu bar. In a few seconds, a 
number of icons that look like file 
folders appear in the window. The name 
of each folder - or OS-9 directory -
appears below each folder. To find out 
what is stored in one of these folders, 
you must move the mouse pointer to the 
folder and click twice. After you click, 
icons that represent any additional 
folders, documents or application pro­
grams appear in the window. The com­
plete OS-9 pathlist to that directory 
appears in the title bar at the top of the 
window. 

Essentially, when you run your Color 
Computer 3 with Multi- Vue, you select 
an object by pointing to it and clicking 
the mouse button. Then, you act on the 
object you selected by picking a verb 
from one of the pull-down menus at the 
top of your screen. 

For example, to list a text file to your 
screen, you point to its icon - a small 
picture that looks like a piece of paper 
with the top right-hand corner folded 
over. You then move the mouse until the 
pointer rests above the word Files and 
click the button. A shadowed box with 
a menu suddenly pops down from the 
menu bar and remains in place. You can 
then move the mouse until the pointer 

rests over the word List and click the 
button. 

After you push the button, an overlay 
window will pop out of the bottom third 
of your screen and OS-9 will list your 
file. It will pause and wait for you to 
press a key every time it fills the window. 

If you want to know more about the 
file you selected earlier, you can move 
the pointer and click over the word Stat 
in the file menu. Stat is similar to the 
Get Info command on the Macintosh. 
It shows you the name of the file and 
the number of the owner, and tells you 
when the file was first created and last 
modified. It also displays several addi­
tional file attributes. For example, it 
will tell you if you can read from or 
write to the file. It tells you if it contains 
executable code and also how many 
bytes are stored in the file. 

After you select a document or file , 
you can use any of the commands in the 
menu that Multi- Vue has enabled. For 
example, if you have selected a text file , 
you will be able to list it, copy it, delete 
it, get information about it, print it or 
rename it. You will not be able to open 
it . On the other hand, if you have 
selected a file or document that contains 
executable object code, you will only be 
able to copy, delete, get information 
about or rename it. You will not be able 
to list or print it. 

Multi- Vue knows what it can do with 
the file or document you select because 
it reads the OS-9 attributes set on the 
file when it was created . It tells you what 
it can do by highlighting the commands 



you can select. For example, when you 
select a file th at contains executable 
code, the list and print choices on the 
menu appear dim. 

A Nice Shortcut 
There are two ways to run an appli­

cation program using Multi- Vue. First , 
if you see an icon that looks like an open 
wind ow, the file co ntains executable 
program code. To run that program yo u 
must first select the document and then 
move the mouse to the fi les menu and 
click on the wo rd Opf!n. 

If the app lication you want to run has 
its own icon, you will be able to take a 
nice shortcut. In this case, you, simply 
point to the icon and click twice. M ult i­
Vue wi ll run the program for you au­
tomatically. You will not have to go to 
the file menu and click Open. Unfortu­
nately, it does not have command key 
shortcuts for common menu commands 
like Open, Print, etc. 

This sho rtcut can also be used with 
a document th at was created by an 
app lication program with its own icon . 
For example, after you have created an 
app lication information file and an icon 
for your word processor, any document 
yo u save with the same three-letter 
extension as the AIF fi le will also be 
displayed with the word processor's 
icon. If you "double click" on one of the 
documents with that icon, Multi- Vue 
automatically loads yo ur word proces­
sor and then opens your document. 

Other Choices 
The file menu is only one of fo ur 

Multi- Vue menus you may use while 
running your Color Computer 3. With 
the Disk menu , yo u can find out the 
amount of free space available on a 
floppy or hard disk , create a new folder 

- or OS-9 directory, format a new disk , 
back up an old disk, set your current 
execution directory or add new devices 
to yo ur Multi- Vue desktop. 

~~While Multi-Vue makes 
OS -9 power available to 
the masses, hackers won't 
need to uorry about the ir 
elite status. There's 
plenty there for them, 
also. " 

With the View menu, you can choose 
between an 80-column text display and 
eigh t fo lders displayed per row in the 
Hi-Res mode or 40-column text and · 
four fo ld ers displayed in a row in the 
La-Res mode. With ei ther choice yo u 
get three rows of documents or folders. 

The 'X' Must Mean Multitasking 
If you click over the 'X' on Multi­

Vue's menu bar, yo u open anot her 
wind ow of op po rtunit y. Remem ber 
what a hass le it used to be to set the 
attributes on your serial or printer port? 
Or even worse, how many times have 
you found yo urself writing a BAS IC09 

program with GetStat or SetStat 
system calls to set the key-repeat de lay 
or speed? These hassles are gone when 
you use Mult i- Vue's 'X' menu . Actua lly, 
the Multi- Vue manual calls this icon the 
"Tandy" menu and if you look closely 
you'll notice the top and bottom of the 
'X' are closed. 

From the Tand y menu you can also 
start a clock, use a decimal / hexadec­
imal calcu lator or work with a built-in 
calendar to keep track of your schedule. 
Later, OS-9 application programs wi ll 

be released that make use of the cli p­
board stand ard built into Mult i- Vue. 
T his means that in the future you will 
be ab le to cut a se lection of tex t or a 
drawing out of one document and paste 
it in another. With a little lu ck and 
add itional standards, we may someday 
be able to paste drawings in our word 
processing documents and vice versa. 

I strongly encourage the OS-9 Users 
Gro up to establish a stand ards commit­
tee and create a Mult i- Vue clipboard 
stand ard immediately. If the Users 
Gro up doesn't act, I certainly hope that 
seve ral major Color Comp uter OS-9 
software developers will join forces long 
eno ugh to publish a standard. Without 
a workable Multi- Vue clipboard stand­
ard , CoCo OS-9 users will never have 
the ability to cut and paste text data and 
graphics images between app licat ions. 
We need this ability if OS-9 is to realize 
its potential in today's market. May the 
users force the issue! 

Multi- Vue Manual Is Hacker's Heaven 
While Multi- Vue makes OS-9 power 

available to the masses, hackers won't 
need to worry about their elite status. 
There 's plenty there for them, also. In 
fact, the information in the back of the 
Multi- Vue manu al is a go ld mine. With 
it, we can all learn what makes a win­
dowif).g system like Wi ndlnt. ID tick. 

We'll learn about window types and 
learn how to create framed windows 
with scroll bars , plain framed windows, 
wi ndows with shad owed boxes, win­
dows with a double box and wind ows 
with a plain box. We'll learn about 
" regions" a nd what to do with the 
information revealed by them. And 
we 'lllearn how to design our own menu 
bars and add pull-down menu support 
to our programs . 

SOFTWARE/HARDWARE 
L 1 UTILITY PAK . Contains 40 useful utilities that run under both level I and II OS· 
9. Included are a complete set of '"wild card'" fi le handling utilities, a disassembler, a 
disk sector editor, and the MacGen command language compiler. MacGen w1ll allow 
you to generate many useful command macros in minutes, much more useful than 
procedure files. Macro source is included for a macro to Implement an archival 
backup type function ..... ..... .... ..... . $49.95 

PC-XFER UTILITIES - Programs to format and transfer files to/lmm MS·DOS1m 
diskettes on CoCo under OS-9. (Requires either SDISK or SDISK3 to run dependmg 
on which level of OS-9 you are using) $45.00 

MSF - MS-DOS disk format file manager. More complete file transfer capabiltites for 
level- II only . (Requires SDISK3 to operate). $45.00 

L2 UTILITY PAK - Contains a Level II '"printerr'" function that also shows the 
pathname being searched for when '"not found'" or permissi_on type errors occur. 
Also contains level 11 software ram disk driver. Ten other ut1l1tes Included, some useful 
for level I also ......... . $39.95 
L1+L2 COMBINATION PAK both of above together for .... .. ....... .. ...... .... $75.00 

SD ISK . Standard disk driver module replacem ent allows full use of 40 or 80 track 
double sided drives with OS-9 Level I. Full compatibility with CoCo 35 track format 
and access al l other OS-9 non-CoCo formats. Easy installation. $29.95 
SD IS K+ BOOTFI X -As above plus boot directly from a double sided di skette. 
$35 .95 
sOtSKJ . Level 11 version of SDISK driver. Same features as level I (except bootlix 
not required to boot from double sided). $29.95 

CCRD 512K byte RAM DISK CARTRIDGE -Operates faster than similar device 
sold by others. Requires RS Multipalk intertacs, two units may be used together for 
1MB. OS-9 Level I & II drivers and test software included. $169.00 

DISKMASTER HARD-DISK/10 INFORMATION : Free color brochure describing 
the Diskmaster Hard -disk, HD floppy, multi-I/O system and the Plus-1 00 CoCo-3 
memory expansion is available when you send an S.A.S.E .. Nothing else for the 
CoCo can compare in quality or capability. 

All diskettes are in CoCo OS-9 format ; other OS-9 formats can be supplied for $2.00 
additional charge. All orders must be prepaid or COD, VISAIMC accepted, add $1 .50 
S&H for software, $5.00 for CCRD, additional charge for COD. 
D. P. Johnson, 7655 S.W. Cedarcrest St., Portland, OR 97223 
(503) 244·8152 (For best service cal l between 9-11 AM Pacific Time, Mon. -Fri. ) 
OS..9 Is a trademark ol Microware and Motorola Inc., MS-DOS Is a \rademark of Microsoh,lnc. 
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Hint ... 

M/L Autostart 
You can quickly make a ma­

chine language program autostart 
(and restart) by including the 
following statements at the ap­
propriate place in your program: 

ORG $0182 
JMP execad 

The execad is the execution 
address of the program. After this, 
the program will start itself after 
loading. It will also restart when 
the reset button is pressed. 

David Mills 
Huntington, WV 

One-Liner Contest Winner . .. 

Does your dungeon need clean­
ing? Make things a little more 
organized in your D&D games 
with this one-liner, which gener­
ates a printed chart to help you 
keep track of your character's 
qualities. 

The listing: 

6 Z$.,STRING$(8,1!1,"-") :A$=CHR$(138 
)+CHR$(138):INPUT"NAME";N$:PRINT 
#-2,CHR$(&HE)N$A$Z$:PRINT#-2,"ST 
R: "A$"INT: 11 A$"WIS: "A$"DEX: "A$"CO 
N: "A$ 11 CHA: "A$A$ 11 HIT PTS: "A$"ARM 
CLASS:" A$ "MONEY: "A$Z$ "EQUIPMENT 
CARRIED":FORT=lTOS:PRINT#-2,A$:N 
EXT:PRINT#-2 , Z$"OTHER NOTES 

Keith Schuler 
Merritt Island, FL 

(For this winning one-liner contest entry, the 
a uthor has been se nt copies of both The Third 
Rainbow Book af Adventures and its companion 
The Third Rainbow Adventures Tape.) 
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Also in the back of the Multi- Vue 
manual, C programmers will find the 
long-awaited documentation to the 
CGFX library that comes with the 
Program Development Package. In it, 
they'll find the definitions for the high­
level windowing environment and the 
structure definitions needed to access it. 

One note of caution is in order with 
Multi- Vue. As you build your first 
working disks, make sure you do not 
name any files with a period followed 
by a three-letter extension, e.g., _TXT or 
. SIN. GShell, the graphics shell in 
Multi- Vue, seems to suffer from a 
conflict between these fi les and Mult i­
Vue's Application Information Files 
(AIF) and tends to hang up if it encoun­
ters them in a directory. Be careful. 

When you install Multi- Vue, follow 
the directions in the manual carefully 
and you shouldn't have any trouble. Be 
sure you use the original OS-9 system 
disk and not one you have modified 
with non-standard modules when you 
generate your new Multi- Vue system. 
Multi- Vue will work with hard disks, 
RAM disks or just about any other 
RBF device that has the proper device 
descriptor and device driver installed. 
However, the script file provided on the 
Multi- Vue release disk expects to find 
the standard set of Tandy OS-9 mod-
ules. · 

If you are an OS-9 veteran, feel free 
to generate a Multi-Vue system start-up 
disk that works with your hardware. 
Just use the 059Gen utility with your 
own bootlist file . That's the method I 
used to generate my system disk and it 
worked like a charm from the start. 

PhantomGraph Appears Promising 
Tandy released one of the most useful 

business tools available on the Color 
Computer last month. PhantomGraph 
is Fort Worth's answer to the old axiom, 
"One picture is worth a thousand 
words." With it, you can convert nu­
merical data from your Dy naCalc 
spreadsheet into a pictorial form that is 
easy to understand . If you don't have 
DynaCalc, you can still plot your data 
with PhantomGraph. 

The type of chart you need depends 
on the data you want to explain. Phan­
tom Graph lets you present line graphs, 
bar charts, pie charts and scatter charts. 
The program is easy to install - you 
simply copy it into your current execu­
tion directory, / QQl / CMDS . Once it is in 
place, you run it by typing pg. 

PhantomGraph uses pull-down 

menus to make your plotting easy. Its 
four menus include Files, Drawing, 
Graph and Utilities. Graph Jets you pick 
the color of your charts, enter your 
data, draw the charts and add titles to 
your work. To enter data into Phantom­
Graph, you use the Data item under the 
Graph menu. You simply move an 
arrow into a blank area of the screen 
and type in the numbers. This method 
works quite well for simple charts but 
would be very tedious if you had a lot 
of data to handle. When large charts 
and graphs are required, the DynaCalc j 
PhantomGraph link is in order. 

To link the data from DynaCalc into 
a PhantomGraph chart, you use a 
special utility program supplied with 
PhantomGraph. The program, called 
Dyna, converts the spreadsheet files 
into PhantomGraph files. 

To make a chart this way, enter your 
data into a DynaCalc spreadsheet and 
save it using the DynaCalc S#S option. 
After this is done, call Dyna from the 
PhantomGraph Utility menu and let it 
make the conversion. When the · data 
window appears, the conversion is 
complete. 

Next, click the mouse button with the 
pointer off the data window to get back 
to Phantom Graph proper. At this 
point, you can call up the Graph menu, 
set your chart type and add your titles. 
This done, you open the converted file 
from the file menu, select Draw from 
the Graph menu and you'll soon be 
looking at your new chart. 

If you have a few spreadsheets that 
were saved in the Sylk format on your 
MS-DOS machine at the office, you can 
also use Phantom Graph to dis play 
charts made from them. A special utility 
program supplied with PhantomGraph 
will convert your Sylk files to DynaCalc 
files. Once you have them in this famil­
iar format you can make as many charts 
as you need. 

OS-9 Users Group Active Again 
Dave Kaleita,. a long-time veteran of 

the OS-9 Users Group, has become the 
group's president following Bill 
Turner's resignation fro m that office. 
Turner must be thanked for his long 
hours and yeoman efforts to get the 
group back on its feet after administra­
tive details had been neglected far too 
long by his predecessor. 

Kaleita, who is noted for his manage­
rial ability, seems to be getting the ball 
rolling again. As I was finishing this 
column, Bill Brady ( Wiz author and 



new MOTD editor) had just sent a new 
issue of the group's newsletter to the 
printer. He hopes to repeat that task 
every two months. The issue contains a 
ballot, and, for the first time, the OS-
9 Users Group will elect its officers by 
mail. Those ballots must be returned to 
the Users Group's post office box in 
Tampa, F lorida , by March 1. The 
names of the new officers will be an­
nounced in the May / June issue of 
MOTD. 

The slate includes Kaleita for presi­
dent, Pete Lyall for vice president, 
George Dorner for treasurer and Kevin 
Darling for secretary. I cannot praise 
Kaleita highly enough for the outstand­
ing work he did when he served as the 
group's software librarian while I was 
president several years ago. The same 
goes for George Dorner, who is prob­
ably responsible for keeping me sane. 
Without his extremely hard work and 
outstanding help I never would have 
made it through the two terms. Kevin 
Darling and Pete Lyall are both ex­
tremely well-known - Pete for his hard 
work as an assistant SysOp on Compu­
Serve's OS-9 SIG, and Kevin for his 
continuous and outstanding help to 
newcomers on RAINBOW's OS-9 Online 
SIG on Delphi. They will both serve the 
group well. 

Again, let me go to bat for this new 
round of volunteers and encourage you 
to help them keep the group alive. Four 
officers alone do not a Users Group 
make. The group is yours. These guys 
are just trying to manage the group so 
it will be there to serve you. They cannot 
do the job alone - even though they 
will certainly try. 

They need your articles for MOTD, 
your programs for the software ex­
change library and your support when 
they hold an event near you. If you buy 
only one or two disks from the software 
library in a year, you will have recouped 
the money you paid in dues. 

The library archive now contains I I 
80-track, double-sided disks, and you 
can buy the entire set from the group for 
$100. The software is also distributed on 
56 individual disks and includes more 
than 300 programs . You can order 
individual disks in the Color Computer 
format for $6 each directly from the OS-
9 Use_rs Group at their Tampa address. 

If you are in a hurry, you can get 
immediate service by ordering them by 
telephone from FHL in Syracuse, New 
York. FHL charges $10 for this service 
and pays a royalty to the Users Group 
for each disk sold. Consult the latest 

edition of M OTD for a listing of the 
group's library. 

Kaleita also announced the names of 
several of the group's committees. He is 
asking George Dorner, Bill Turner, 
Steve Odneal and Bill Brady to join him 
on the finance committee. The member- . 
ship committee will include Kevin 
Darling, Dave Kaleita, Pete Lyall, 
George Dorner and Bill Turner. Pete 
Lyall, Dave Kaleita, George Dorner, 
Kevin Darling and I will serve on the 
public relations committee. The news­
letter committee will include Bill Brady, 
Kevin Darling, Pete Lyall, Greg Morse 
and Bert Schneider. The software ex­
change committee wi ll include Carl 
Kreider, Dave Kaleita and Bert 
Schneider. And, finally, the communi­
cations committee will include George 
Dorner, Bill Brady, Pete Lyall and Greg 
Law. 

The address for disk orders, renewals, 
or volunteers is OS-9 Users Group, 
Suite R-237, 1715 East Fowler Avenue, 
Tampa, FL 33612. 

The U G Software Library, Part II 
Last month we showed you how easy 

it is to use a fourth-generation database 
program like Sculptor to tackle a large 
database like the OS-9 Users Group's 
Software Exchange Library. These new 
database languages actually write their 
own programs after you tell them what 
the data looks like. However , large 
projects with dozens of databases can 
easily get out of hand . That 's the topic 
of this month's discussion. 

After years of working with Sculptor, 
Frank Hogg finds it takes him only a 
few minutes to write most programs. 
Yet, he sometimes spends weeks plan­
ning his databases. He told us if he had 
to write equivalent programs in C or 
BASIC, it would probably take him 
several months. The example programs 
we showed you last month took him less 
than 20 minutes. 

The question, then , is how to go 
about planning a large database. The 
first step is a thorough examination of 
the problem and the data. When we left 
Hogg pondering the so lution last 
month, he had a database that was 
already defined. 

He started his enhancement by add­
ing a new field where he could store the 
number of sectors required to hold each 
program. This additional field will 
make it easier to rearrange disks in the 
future . Then he asked another question. 
Is there anything else that might be 
needed in the database? If so, he wanted 
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to add the new fields immediately 
before writing a number of additional 
programs to manipulate the data. 

Hogg wanted to include a way to find 
things in the database with a keyword 
search. For example, a communications 
progra).ll might have keywords like 
XModem, Kermit , Comm, etc . He 
added that ability quickly. But editing 
or deleting a record made maintaining 
the keyword database messy. He needed 
a cleaner method to maintain the key­
words. 

At first he thought he could limit the 
keywords to some fixed number -
maybe five - and then add the key­
words to the main database. If he did 
this , the keyword database could be 
made up of just the index without the 
data, which would make the program 
quicker. The only negative aspect about 
this approach was the predetermined 
limit. The file would get a little larger, 
but it's a small file, anyway. 

Next, Hogg thought about a double 
keyword file - one with the keyword 
first and one with the title first. He could 
then find the keywords quickly by 
looking at the titles . It sounded like a 
kludge, but the idea wasn't that bad . 
The inserting, deleting and amending 
process would take twice as long, but if 
there were five keywords it would still 
take only one or two seconds. That 
wouldn't be a problem. 

The size wouldn't be a problem either. 
In fact, the total disk space would be less 
because space would only be assigned to 
keyword records he needed. His first 
approach had required the keywords be 
assigned a space in the main database 
where the space would be reserved 
whether it was actually used or not. 

These alternative solutions all pose 
interesting questions. Hopefully, they 
will give you some idea about what you 
should look at when you plan your next 
database. Remember, you must look at 
more than one aspect of the problem. 
You must consider speed, disk usage, 
database maintenance and the com-

~k=delete keyword 
check disk 

plexity of the programs - as well as the 
needs of the database application itself. 

As it turned out, the way Hogg wrote 
the program originally was the best way 
for this application - although it was 
a very crude way to accomplish the goal. 
It was also more than fast enough. It 
squarely met two of the most important 
criteria. 

The only slow area in the application 
was the part used to delete and amend 
the records. Since these actions are 
rarely used in this application, the 
slower speed of these functions does not 
present a problem. Additionally, the 
program is easy to understand and 
allows any number of keywords in each 
main database record . The only thing it 
lacks is a way to delete individual 
keywords that may have been entered 
accidentally. The code in Figure I takes 
care of the job. 

Other Database Considerations 
In 1983, Hogg created a Sculptor 

invoicing program for FHL that uses 
six different databases to create each in­
voice. The main file is the customer 
database . One handy field in Hogg's 
customer database is the most recent 
invoice number. When the program 
finds a customer, it can then find the 
most recent invoice and display it. At 
the same time, the description of each 
item on the invoice is retrieved from 
another database. 

Hogg added a field in each invoice 
that holds the next most recent invoice. 
This Jets him step back through invoices 
that refer to a customer and see what he 
has purchased over the years. His fore­
thought came in handy recently when he 
offered an upgrade to DynaStar, the 
firm's popular word processing pro­
gram. His customers did not have to 
send in their original disks to upgrade. 
He was able to verify the fact that they 
were eligible for an upgrade by looking 
at their records when they called. 

Everything worked fine with Hogg's 
database until last year when, after four 

message "Use BACKSPACE to finish inserting" 
input k_keyword bs = END 
k title = u title 
find dkey 
prompt "Are you sure" no END 
delete dkey 
end 

Figure I 
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years of 24-hour, seven-days-a-week 
service, the disk drive failed on his 6809-
based Gimix III. And, as luck would 
have it, he did not have the system fully 
backed up. He recovered most of the 
data, but some of the old invoices got 
lost in the process. 

Many of Hogg's invoices were in the 
middle of a chain and his database 
design did not have a provision for this 
occurrence. He lived with the situation 
for several months while trying to figure 
out an easy way to find the missing links 
to thousands of invoices . He decided he 
needed a forward link in the invoices 
and an additional field in the customer 
file that pointed to the beginning of the 
chain. With these additions, he could 
get to an invoice from either direction. 

He began to make the changes during 
a four-day Thanksgiving weekend. At 
the same time, he moved the data over 
to one of his QT 68000 systems. He used 
Sculptor's Reformat utility to copy the 
data over to another file with extra 
blank fields. Then he wrote a Sculptor 
program that went down each linked 
list, created a backward link and set up 
the customer files to point to the begin­
ning of the chain. It took the better part 
of a day to run this program, but when 
it was through, he had solved most of 
his problems. 

Hogg then wrote a simple program to 
update the invoice database and search 
for any invoices that weren't flagged by 
the previous-program. He relinked these 
missing links and the job was done. It • 
didn't take as long as he thought it • 
would, but, as he remarked recently, "It .... 
wouldn't have had to be done if I had 
planned the database correctly in the 
first place." 

Group Library Database Revisited 
Sculptor is a nice database program, 

but not everyone owns it. Hogg needed 
to find a way to allow anyone to use his 
new Users Group Software database. 
Hogg solved the problem with a pro­
gram named Grep, which can be found 
on UG Disk #13. 

Grep is a text string search utility. It • 
looks through a text file and prints any 
line that contains the search string. He 
decided to format a straight text file 
with data from the UG database that 
non-Sculptor users could search with 
Grep. 

First, Hogg studied Grep. He found 
it prints each line that matches the ! 
search string. He also realized most ~ 
terminals, including the CoCo 3, have 
an 80-column display. 
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He decided to let Sculptor create a 
tex t fil e in which each line contained all 
the data from a record. The line could 
be many screen lines long, but it would 
look good on the screen if he padded it 
with the proper number of spaces . 
Figure 2 sh ows the Sculptor program 
that created the Grep file. 

The variable tab it is an integer 
number used to calculate the tab offset 
when printing from one to three lines of 
text. Remember that the disk file can 
have some blank lines in it. The index 
used in loops in Sculptor is scr 1 ine . In 
BAS IC, the code would look like this: 

FOR I=l TO 3 
PRINT U_FUNCTION( I) 

NE XT I 

The scroll function is different be­
cause it does not require the paren­
theses . The Sculptor code takes some 
getting used to , but it saves a lot of 
typing. The scroll function makes more 

I file disk 

!temp tabit, ,i2 

sense in screen programs, but it is also 
used in report programs for continuity. 

Seeing the end statement probably 
suggests to you that the program will 
stop after printing just one record , but 
in S culptor, e x it is used to stop a 
program and end is used to tell Sculptor 
to get the next record . Here is how we 
make the file for use by Grep: 

059: sagerep disl< pvdu > 
disl<grep 

5agerep is the Sculptor report pro­
gram, d i sl< is the program above and 
p v du is the printer driver for the termi­
nal - Hogg didn't want any printer 
control codes in the file. He used the 
> disl<grep in the command line to 
redirect the output of sage rep to a disk 
file named disl<grep. Here's how you 
use the file disl<grep : 059: grep grep 
d i sl<g rep or 059: g rep GREP d i sl<­
grep . 

Another nice addition would be a 

print "·k~o'<>'cl< Title: ";u title;" From: ";u_from; tab(80); 
print "Size: ";u_size;" Ver: ";u_ver;" Lang: ";u_language ; 
print" Format: ";u_format;tab(l60); 
scroll 1 LOOP\ 
if u_function ~ "" then goto END LOOP 
tabit=l6~+(scrline*8~) 

print u_function;tab(tabit); 
scroll 
if scrline < 4 then goto LOOP END_LOOP\ 
print "Program Type: ";u_type;" Vol: ";u volume; 
print " Used? " ;u_used 
end 

Figure 2 

The listing: Dso r t 

~·( DSORT COPYRIGHT (c) 1987 by S.B.GOLDBERG 

*Use: dsort [directory] 
* Omit directory name for current directory 
~·( 

* Produces sorted disk directories of up to 25~ 
-/( filenames. 

ifpl 
use /d~/defsjos9defs 

endr. 

mod len,name,prgrm+objct,reent+l,entry,dsiz 
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report that shows the disks in volume 
number order. Hogg used a simple 
utility called reformat to rearrange the 
database. 

Here are the descriptors for v o 1 d i si<: 

I<EY FIELDS 
l:u_vo1ume,,a2, 
2:u_tit1e,,a2Ql, 

Notice he used the same field names 
but only two of them. A new index file 
is created by the command line 059: 
reformat disl< vo1disl< . Hogg then 
changed the u_ to v_ with the Sculptor 
describe utility. 

The program below lists a file in the 
new order. The driving file is vo1-
disl< . Each time a record is retrieved in 
vo 1 d i sl<, Sculptor automatically looks 
up a record in disk with the key from 
vo1disl<. 

1fi1e 1 vo1disl< ! x fi1e 2 
disl< l<e'=J = v_ti tie 

print u_vo1ume,u_ti t1e,u_ 
from 

Here are the first few lines of output: 

0 ATTR_cHG WAGGONER, ROLAND T. 

0 BOOT5PL IT I<RE IDER, CARL R. 

0 DO I R SEATON, WM. GLENN 

0 DLI 5 T I<REIDER, CARL R. 

0 DOCGEN3 I< ALE ITA, DAVID L . 

Sculptor works with up to 16 data­
bases per program. Six can be open at 
a time. Relationships can be set up 
between all of the different databases in 
any way you choose! 

Goldberg's Dsort 
This month we feature some more of 

Stephen Goldberg's fine assembly lan­
guage code. Dsort will sort your direc­
tories in alphabetical order. It is a short 
program that will quickly sort and 
consolidate up to 250 filenames in a 
directory. 

Since Dsort is an ASCII sort, if you 
maintain the OS-9 convention of using 
uppercase for subdirectories and lower­
case for filenames, the sorted directory 
will list all the subdirectories at the top. 
To use this program, type Dso r t fol­
lowed by the name or pathlist of the 
directory you want to sort. lf you omit 
the directory name, the program will 
sort your current working directory. 

That's it for March. Enjoy Multi- Vue 
and we'll see you next month with more 
tips and code. 0 



NRI Hands-On Training With an mM PC Compatible Plus 20 Meg Hard Disk 

GET THE KNOW·HOW 
TO SERVICE EVERY 

COMPUTER ON THIS PAGE 
Learn the Basics the NRI 
Way-and Earn Good 
Money Troubleshooting 
Any Brand of con1Dutte1 
The Department of Labor 
ranks computer service high 
on its list of top growth fields, 
with accelerated demand 
creating more than 30,000 new 
jobs within the next 10 years. 

You can cash in on this oppor­
tunity-either as a full-time 
corporate technician or an 
independent service­
person -once you've 
learned all the basics of 
computers the NRI way. 
NRI's practical combina­
tion of "reason-why" 
theory and "hands-on" 
building skills starts you 
with the fundamentals of 
electronics, then guides you 
through advanced electronic 
circuitry and on into computer 
electronics. You also learn to 
program in BASIC and machine 
language, the essential languages for 
troubleshooting and repair. 

Total Computter Systems 
Training, Only From NRI 
No computer stands alone ... it's part of a 
total system. To really service computers, 
you have to understand computer sys­
tems. And only NRI includes a powerful 
computer system as part of your training, 
centered around the new, fully IBM­
compatible Sanyo 880 Series computer. 

You start with the step-by-step 
assembly of your Sanyo 880 computer. 
You build and test the "intelligent" 
keyboard, install the power supply and 
5114" floppy disk drive, and interface 
the high-resolution monitor. But that's 
not all. You go on to install a powerful 
20 megabyte hard disk drive-today's 
most-wanted computer peripheral, 
now included as part of your total 
systems training. 

With your computer now up and 
running, you're ready to use the 
valuable software that completes your 
total computer system. 

No Experience Needed, 
NRI Builds It In 
You get practical, hands-on experience 

IBM is a Registered Trademark 
of IBM Corporation. 
Epson is a Registered Trademark of Epson 
America, Inc. 

technical staff, ready to help you when 
you need it. You get it all from NRI! 

~~~e8~~r~~e ~Pf~~:~~~~ep~~~:sl~~~d 
Compac is a Registered 
Trademark of COMPAQ 
Computer Corporation. 

' 1985 AT&T 
Technologies, Inc. 

AND 
MOREl 
that gives you the skills you need for 
success. You learn in your own home. 
No classroom pressures, no night 
school, no need to quit your present job 
until you're ready to make your move. 

Your training is backed up by your 
personal NRI instructor and the NRI 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW, Washington, DC 20016 

·iJicHECK ONE FREE CATALOG ONLY 0 Electronic Design Technology 
0 Computer Electronics 0 industrial Electronics 
0 TV/Video/Audio Servicing 0 Communications Electronics 
0 Robotics 0 Basic Electronics 
0 Electronic Music Technology 0 Bookkeeping and Accounting 
0 Satellite Eleclronics 0 Building Construclion 
0 Digital Electronic Servicing 0 Automotive Servicing 

Name (Please print) 

Street 

205-038 
For Career courses 

approved under Gl Bill 

D check for details. 

0 Air Conditioning, Heating & Refrigeration 
0 Small Engine Repair 
0 Electrician 
0 Locksmithing & Electronic Security 
0 Travel Careers 
0 Telephone Servicing 
0 Paralegal 

Age 



Submitting 
Material 

To Rainbow 
Contributions to THE RAINBOW 

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

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

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

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

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

Please do not submit material 
currently submitted to another 
publication. 
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path rmb 1 I/0 path number 
pointer rmb 2 filename pointer 
pointer2 rmb 2 comparison pointer 
buffer rmb 8~~~ directory buffer 

rmb 2~~ stack 
rmb 2~~ parameter 

dsiz equ 
~·( 

name fcs /dsort/ 
feb 1 edition number 
fcc /(c)l987 S.B.Goldberg/ 

current fcs ;.; current directory 

~·( OPEN DIRECTORY 

entry decb parameter? 
bne open yes, open directory 
leax <current,pcr no, current directory 

open lda #updat.+dir. update directory mode 
os9 i$open open directory 
bcs pass exit with error 
sta path save path number 
bsr skipdots omit directory and parent 

~·( GET DIRECTORY ENTRIES 

leax 
getentry clr 

ldy 
reread os9 

bcs 
tst 
beq 
tfr 

endloop ldb 
bpl 
an db 
stb 
clr 
leax 
bra 

skipdots pshs 
ldx 
ldu 
os9 

pass 

error 

bcs 
puls 
rts 

cmpb 
bne 
bsr 

buffer,u directory buffer 
,x end of buffer marker 
#32 length of entry 
i$read get entry 
error branch on error 
,x deleted file? 
reread yes, get next entry 
x,y buffer pointer 
,y+ end of name? 
endloop no, look some more 
#%~1111111 clear ms bit 
-l,y 
,y 
32,x 

return to filename 
end of name marker 

bump pointer 
getentry get next entry 

u save 'U' register 
#~ 
#64 
i$seek skip first 2 entries 
out exit with error 
u retrieve 'U' register 
return 

#e$eof end of file? 
out exit with other error 
skipdots reset directory pointer 

'/( SORT DIRECTORY ENTRIES 



sort 
sortl 

sort2 

sort4 

compare 

lower 

lower2 

leax - buffer,u buffer address 
stx 
leay 
lda 
beq 
bpl 
tfr 
bra 
tst 
beq 

pointer save filename pointer 
32,x comparison filename 
,x first filename character 
setend end of sort 
sort4 not sorted, continue 
y,x already sorted 
sortl try again 
,y end of buffer? 
output yes, put in directory 

cmpa ,y compare 
bhi sort3 no match, continue sort 
blo 
sty 
lda 
beq 
cmpa 
beq 
blo 
ldx 
bra 
ldx 
ldy 
leay 
bra 

lower2 no match, continue sort 
pointer2 save comparison pointer 
,x+ filename character 
lower end of filename 
,y+ compare 
compare same look again 
lower no match, continue sort 
pointer2 new filename pointer 
sortl continue sort 
pointer retrieve pointers 
pointer2 
32,y new comparison 
sort2 try again 

* OUTPUT SORTED ENTRIES 

output 
fix loop 

com 

tfr x,y filename pointer 
ldd ,y+ filename characters 
tstb end of name? 
bne fixloop no , look some more 
ora #%1~~~~~~~ set ms bit 
sta -l,y return to filename 
lda path path number 
ldy #32 length of entry 
os9 i$write entry to directory 
bcs out exit with error 
com ,x set sorted indicator 
bpl com do again if not set 
bra sort continue sort 

~·( TERMINATE DIRECTORY 

set end 

out 

len 

lda 
ldb 
os9 
bcs 
ldb 
os9 
bcs 
clrb 
os9 

emod 
equ 
end 

path path number 
#ss.pos file pointer function 
i$getstt get pointer position 
out exit with error 
#ss.size file size function 
i$setstt set eof at pointer 
out exit with error 
clear error 

£$exit quit 

About 
The One-Liner 

Contest 

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

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

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

THE RAINBOW 
One-Liner Contest 

P.O. Box 385 
Prospect, KY 40059 
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Racksellers 

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

ALABAMA R.ORIDA (conl'd) MASSACHUSETTS (cont'd) 
Birmingham Jefferson News Co. Tallahassee Anderson News Co. Brockton Voyager Bookstore 
Brewton McDowell Eleclronlcs DuBey's News Center Cambridge Out Of Town News 
Florence Anderson News Co. Tliusvllle Computrac Ipswich Ipswich News 
Greenville M & B Electronics GEORGIA 

Littleton Computer Plus 
Madison Madison Books Atlanta Borders 

Lynn North Shore News Co. 
Montgomer; Trade 'N' Books Bremen Bremen Electronics/Radio Shack 

Swansea Newsbreak. Inc. 
Tuscaloosa Injun John's, Inc. Forest Park Ellers News Center MICHIGAN 

ALASKA Jesup Radio Shack Allen Park Book Nook. Inc. 
Fairbanks Electronic Wo~d Marietta Act One Video Birmingham Borders Book Shop 

ARIZONA 
Thomasville Smokehouse Newsstand Durand Robbins Electronics 
Toccoa Martin Music Radio Shack E. Detroit Merit Book Center 

Cottonwood A & W Graphics Co. Harrison Harrison Radio Shack 
Lake Havasu IDAHO Hillsdale Electronics Express/Radio Shack 

City Book Nook Boise Book Shelf. Inc. Holland Fris News Company 
Phoenix ffii -TEK Computers Moscow Johnson News Agency Howell Howell Auto Parts 
Sierra Vista Livingston's Books ILLINOIS Lowell Curt's Sound & Home Arcade Center 
Tempe Books. Etc. Belleville Sof1ware or Systems Muskegon The Eight Bit Corner 

Computer Librar; Champaign Bookmark Parr; Perry Computers 
Tucson Anderson News Co. Chicago B. Dalton Booksellers Riverview Riverview Book Store 

ARKANSAS Decatur Book Emporium Rosevi lle New Horizons Book Shop 
Fayetteville Vaughn Electronics/ Radio Shack K-Mart Plaza MINNESOTA 
Ft. Smith Hot Oft the Press Newsstand Northgate Mall Burnsville Shinders Burnsville 
Little Rock Anderson News Co. East Moline Book Emporium Cr;stal Shinders Cr;stal Galler; 

CALIFORNIA 
Evanston Norris Center Bookstore Duluth Carlson Books 

Berkeley Lyon Enterprises 
Kewanee Book Emporium Edina Shlnders Leisure Lane 
Lisle Book Nook 

Citrus Heights Sof1ware Plus Lombard Empire PerlocicaiG 
Minneapolis Shlnders (2 Locations) 

Grass Valley Advance Radio. Inc. Minnetonka Shinders Ridge Squme 
Half Moon Bay Strawflower Electronics 

Newton Bill's TV Radio Shack Roseville Shinders Rosevi lle 
Paris Book Emporium 

Hollywooe Levity Distributors Peoria Book Emporium 
St. Paul Shinders Annex 

Stef-Jen. Inc. Sheridan Village 
Shinders Maplewooe 

La Jolla Butler & Mayes Booksellers Shinders St. Pauls 
Los Angeles Circus of Books (2 Locations) 

Westlake Shopping Center Willmar The Photo Shop 
Illinois News Service 

Mar;sville Bookland Springfield Book Emporium MISSOURI 
Napa Bookends Bookstore Songamon Center North Fcrmlngton Ray's TV & Radio Shack 
Oakland DeLauers News Agency Town & Countr; Shopping Ctr. Flat River Ray's TV & Radio Shack 
Sacramento Deibert's Readeroma Sunnyland Book Emporium Florissant Book Brokers Unlimited 

Tower Magazine West Frankfort Paper Place Jefferson City Cowley Distributing 
Son Francisco Booksmith Wheeling North Shore Distributors Kirksville T&R Electronics 

Bookworks 
Castro Kiosk INDIANA 

Moberly Audio Hut 
St. Louis Book Emporium 

Santa Monica Midnight Special Bookstore Angola D & D Electronics St. Robert Bailey's TV & Radio 
Son Jose Computer Literacy Bookshops Radio Shack 
Santa Rosa Sawyers News. Inc. Berne While Cottage Electronics MONTANA 
Stockton Harding Way News Bloomington Book Corner Butte Plaza Books 

Paperbacks Unlimited Columbus Micro Computer Systems. Inc . Whitefish Consumer Electronics of Whitefish 
Sunnyvale Computer Literacy Crawfordsville Koch's Books NEBRASKA Tarrance El Camino College Bookstore Dyer Miles Books Lincoln Nebraska Bookstore 

COLORADO 
Franklin Galler; Book Shop Omaha Nelson News 

Aurora Aurora Newsstand Garrett Finn News Agency. Inc. 

Colorado 
Indianapolis Bookland. Inc. NEVADA 

Springs Hathaway's 
Borders Bookshop Carson City Bookcellar 
Delmar News Las Vegas Hurley Electronics 

Denver News Galler; Indiana News Steve's Books & Magazines Glenwooe Southside News 
Springs The Book Train Lebanon Galler; Book Shop NEW HAMPSHIRE 

Grand Martinsville Radio Shack Keene Radio Shack Associate Store 
Junction Readmore Book & Magazine Wabash Mlttlng's Electronics Manchester Bookwrights 

Longmont City Newsstand West Lebanon Verham News Corp. 

DELAWARE 
IOWA 

NEW JERSEY Davenport lnterstale Book Store 
Middletown Delmar Co. Des Moines Thacker;'s Books. Inc. Atlantic City Atlantic City News Agency 
Milford Milford News Stand Fclrfield Kramers Books & Gifts Cedar Knolls Vi llage Computer & Sof1ware 
Newark Newark Newsstand Ottumwa Southside Drug C linton Micro World II 
Wilmington Normar. Inc.-The Smoke Shop Marmora Outpost Radio Shack 

DISTRICT OF COLUMBIA 
KANSAS Pennsville Dove's Elect. Radio Shack 
Hutchinson Crossroads. Inc. Rockaway Sof1ware Station 

Washington. Topeka Palmer News. Inc. 
DC Chronic hies Town Crier of Topeka. Inc. NEW MEXICO 

NewsRoom Wellington Dandy's/Radio Shock Dealer Alamogordo New Horizons Computer Systems 
World News. Inc. Wichita Amateur Radio Equipment Co. Albuquerque Front Page Newsstand 

FLORIDA Lloyd's Radio Page One Newsstand 

Boca Raton Great American Book Co. Santa Fe Downtown Subscription 
KENTUCKY 

Sof1ware. Sof1ware. Inc. Hazard Daniel Boone Gulf Mart NEW YORK 
Clearwater The Avid Reader Henderson Matrs News & Gifts Amherst Village Green-Buffalo Books 
Cocoa The Open Door Hopkinsville Hobby Shop BrocKport Lift Bridge Book Shop. Inc. 
Dania Dania News & Books Louisville Hawley-Cooke Booksellers (2 Locations) Brooklyn Cromland. Inc. 
Davie Sof1ware Plus More Paducah Radio Shack Elmira Heights Southern Tier News Co .. Inc. 
Ft. Lauderdale Bob's News & Book-Store Fredonia On Line: Computer Access Center 

Clarks Out of Town News LOUISIANA Hudson Falls G.A West & Co. 
Mike's Electronics Distributor Baton Rouge City News Stand Huntington Oscars Bookshop 

Gainesville Paper Chase New Orleans Sidney's News Stand Uptown Johnson City Unicorn Electronics 
Jacksonville Book Co. Monroe The Book Rack New York Barnes & Noble- Sales Annex 

The Book Nook Coliseum Books 
White's of Downtown Bookstore MAINE Eastern Newsstand 

North Miami Bangor Magazines. Inc. Grand Central Station. Track 37 
Beach AI mar Bookstore Brockton Voyager Bookstore 200 Park Ave .. (Pan Am #1) 

Panama City Boyd-Ebert Corp. Caribou Radio Shack 55 Water Street 
Pensacola Anderson News Co. Oxford Books-N-Things World Trade Center #2 
Pinellas Park Wolf's Newsstand Sanford Radio Shack First Stop News 
South MARYLAND Idle Hours Bookstore 

Pasadena Poling Place Bookstore College Park University Bookstore International Smoke Shop 
Starke Record Junction. Inc. Jonll Smoke 

Radio Shack Dealer MASSACHUSETIS Penn Book 
Sunrise Sunny's at Sunset Boston Eastern Newsstand Sof1ware City 
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NEW YORK (con!' d) 

Pawling 
Rochester 

State News 
Walden Books 
World Wide Media Services 
Universal Computer Service 
VIllage Green 
World Wide News 

Woodhaven Spectrum Projects 

NORTH CAROLINA 
Cory News Center in Cory Vi llage 
Chapel Hill University News & Sundry 
Charlotte Newsstand lnt'l 

Havlock 
Hickory 
Jacksonville 
Kernersville 
Marion 
Winston-Salem 

OHIO 
Akron 
Blanchester 
Canton 
Chardon 
Cincinnati 
Cleveland 
Columbiana 
Columbus 

Dayton 

Dublin 
Fairborn 

Findley 
Kent 
Lakewood 
Lima 
Miamisburg 
Parma 
Toledo 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Oklahoma 

City 
Taklequah 
Tulsa 

OREGON 
Eugene 
Portland 

Salem 

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

R~ODE ISLAND 
Newport 
Warwick 

SOUTH CAROLINA 

Papers & Paperback 
Computer Plus 
C' Books & Comics 
Michele's. Inc. 
K & S Newsstand 
Boomers Rhythm Center 
K & S Newsstand ( 3 Locations) 
Ra inbow News Ltd. 

Churchill News & Tobacco 
JR Computer Control 
Little Professor Book Center 
Thrasher Radio & N 
Cinsoft 
Erieview News 
Fidelity Sound & Electronics 
85 Software 
Micro Center 
The Newsstand 
Books& Co. 
Huber Heights Book & Card 
Wilke News 
Wright News & Books 
Book Barn 
News-Readers 
Wilke's University Shoppe 
Open Book 
The News Shop 
Lakewood International News 
Edu-Caterers 
Wilke News 
Bookmark Newscenter 
Lee's Book & Wine Shop 
Book Nook. Inc. 
Fine Print Books 
Plaza Book & Smoke Shop 

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

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

Owl Services 
Newborn Enterprises 
Bryn Mawr News 
G lobal Books 
Gene's Books 
Personal Software 
Stevens Radio Shack 
Smith's News & Card Center 
Software Corner 
Chester County Book Co. 
Micro World 
The Computer Center of York 
Tollgate Bookstore 

Bellevue News 
Software Connection 

Charleston Hts. Software Haus. Inc. 
Clemson Clemson Newsstand 
Florence Ray's #1 
Greenvi lle Palmetto News Co. 
Spartanburg Software City 
Union Fleming's Electronics 

TENNESSEE 
Brentwood 
Chattanooga 

Dickson 
Knoxville 

Memphis 

Bookworld #5 
Anderson News Co. 
Guild Books & Periodicals 
Highland Electronics 
Anderson News Co. 
Davis-Kidd Bookseller 
Computer Center 

TENNESSEE (cont'd) ALBERTA (confd) 
Nashville Davis-Kidd Booksellers Strathmore Wheatland Electronics 

Mosko's Place Tabe r Pynewood Sight & Sound 
R.M. Mills Bookstore Westlock Westlock Sterec 

Smyrna Delker Electronics Wetasklwin Radio Shack 

TEXAS BRITISH COLUMBIA 
Big Spring Poncho's News Burnaby Compulit 
Brenham Moore's Electronics Burns Lake VT. Video Works 
Desoto Maxwell Books Campbell 
Elgin The Homing Pigeon River ms Electronics 
Harling ton Book Mark Chilliwa ck Charles Parker 

UTAH Coortenay Rick's Music & Stereo 

Provo Valley Book Center Dawson Creek Bell Radio & TV 
Golden Taks Home Furnishings 

VIRGINIA Kelowna Telesoft Marketing 
Danville K & S Newsstand Langley Langley Radio Shack 
Hampton Benders N. Vancouver Microwest Distributors 
Norfolk 1-0 Computers Nelson Olive(s Books 

Turn The Page Parksvi lle Parksville TV 
Richmond Volume I Bookstore Pentlcton D.J.'s 

WASHINGTON 
Four Corner Grocery 

Sidney Sidney Electronics 
Port Angeles Port Book & News Smithers Wall's Home Furniture 
Seattle Adams News Co .. Inc. Squamlsh Kotyk Electronics 

Bulldog News 100Mile 
Tacoma B & I Magazines & Books House Tip Top Radio & N 

Nybbles 'N Bytes 

WEST VIRGINIA 
MANITOBA 
Altona LA Wlebr Ltd. 

Huntington Nick's News Lunder Goranson Elec. 
Logan Stan's Electronics & Radio Shack Morden Central Sound 
Madison Communications. LTD The Pas Jodi's Sight & Sound 
Parkersburg Valley News Service Selkirk G .L. Enns Elec. 
South Virden Archer Enterprises 

Charleston Spring Hill News Winnipeg J & J Electronics Ltd. 
WISCONSIN NEW BRUNSWICK 
Appleton Badger Periodicals Moncton Jeffries Enterprises 
Cudahy Cudahy News & Hobby Sussex DewlttEiec. 
Kenosha R.K. News. Inc. 
Madison PicA Book NEWFOUNDLAND 

University Bookstore Botwood Seaport Else. 
Milwaukee Juneau Village Reader Carbonear Slade Realties 
Racine Little Professor Book Center NOVA SCOTIA 
Waukesha Holt Variety Halifax Atlantic News 

ARGENTINA ONTARIO 

Cordoba Information Telecommunicationes 
Angus Micro Computer Services 
Aurora Compu Vision 

AUSTRALIA Concord Ingram Software 
Blaxland Blaxland Computers Exceter J. Macleane & Sons 
Kingsford Paris Radio Electronics Hanover Modern Appliance Centre 

CANADA: 
Huntsville Huntsville Elec. 
Kenoro Donny "B" 

ALBERTA Kingston T.M. Computers 
Banff Banff Radio Shack 
Blolrmore L & K Sports & Music 

Listowel Modern Appliance Centre 
South Rive r Max TV 

Bonnyville Paul Terc ler DennlsN 
Brooks Double "D" AS. C. Radio Shack 
Calgary Billy's News QUEBEC 
Claresholm Radio Shack Associated Stores LaSalle Messageries de Presse Benjamin Enr. 
Drayton Valley Langard Electronics Pont. Rouge Boutique Bruno Laroche 
Edmonton CMDMicro VI lle St. Gabriel Gilles Comeau Enr/Radio Shack 
Edson Radio Shack. asd SASKATCHEWAN Fairview D.N.R. Furniture & TV Asslnlboia Telstar News 
Fox Creek Fox City Color & Sound Estevan Kotyk Electronics 

A.S.C. Radio Shack Moose Jaw D&S Computer Place 
Ft. Saskatche-
wan Ft. Mall Radio Shack. ASC 

Nipiwan Cornerstone Sound 

Grande 
Regina Regina CoCo Club 

Cache The Stereo Hut 
Software Supermarket 

Grande 
Saskatoon Everybody's Software library 

Centre The Book Nook 
Shellbrooke Gee. Laberge Radio Shack 

Hinton Jim Cooper 
Tisdale Paul's Service 

lnnisfail L& S Stereo 
Unity Grant's House of Sound 

Lacombe Brian's Electronics YUKON 
Leduc Radio Shack Associated Stores Wihitehorse H & 0 Holdings 
Lethbridge Datatron 
Lloydminster Lloyd Radio Shack JAPAN Okotoks Okotoks Radio Shack Tokyo America Ado. Inc. Peace River Radio Shack Associated Stores 

T avener Software PUERTO RICO 
St. Paul Walte(s Electronics San Juan Software City 
Stettler Stettler Radio Shack 

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

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

After Five Software ........... . 131 
Alpha Products . . .... . ..... . ... 21 
Burke & Burke .... .. .. ... ..... 173 
Cer-Comp ............... 141, 143 
Cinsoft .... . ........... . ...... 115 
CJN Enterprises ............... 88 
Clearbrook Software 

Group .......... . ....... .. 119 
CNR Engineering .......... .... 71 
CoCo Cat Anti-drug .... .. .. . ... 65 
Cognitec ................. . .... 29 
Colorware ........... . ...... 22, 23 
Computer Center .......... . ... 39 
Computer Island .............. 193 
Computer Plus ............. .. . .. 3 
Computerware ................. 77 
CY-BURNET-ICS ........... .. 145 
D.P. Johnson ......... .. ...... 181 
Dayton Associates of 

W. R. Hall, Inc ... . .... 136, 137 
Delphi ................... 106, 107 
Diecom .......... . . . ..... IFC, IBC 
Disto/CRC ................... 185 
Dorsett ........................ 17 
E.Z. Friend ly Software ...... . . . . 45 
Federal Hill Software ........... 85 
Frank Hogg Laboratory .... 63, 125 
Gimmesoft ........... . ...... .. 83 
Glenn Calafati .......... .. .. .. 113 
Hard Drive Specialists .. ...... . 161 
Hawkes Research 

Services .... .... ....... . . . 119 
Howard Medical ........... 66, 194 
ICR Futuresoft ................. 41 
K-SOFT ......... . ........... 109 
Metric Industries ............. .. 57 
Micro Works, The ............. 117 
Microcom Software . . . 9, 11, 13, 15 
Microtech Consultants 

Inc ... ......... . .... ....... 81 
MicroWorld . ................ .. 103 
NRI ......... . ................ 187 
Other Guys CoCo, The ..... . .. 127 
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Owl-Ware .... .. .. . . . 151, 152, 153 
Performance Peripherals . ..... 135 
Perry Computers .............. 183 
Preble's Programs, Dr .......... BC 
Public Domain ......... ... .... 177 
PXE Computing ................. ? 
R.A.D. Products ............... 115 
R.G.B. Computer Systems ..... . 97 
R.J .F. Software ............... 113 
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!121 Call: 
Belinda Kirby 
Advertising Representative 
The Falsoft Bui lding 
9509 U.S. Highway 42 
P.O. Box385 
Prospect, KY 40059 

(502) 228-4497 
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Kim Vincent 
Advertising Representative 
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(502) 228-4492 
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MATH ON DISK 

Add Fractions .............. $19.95 
Subtract Fractions .......... 19.95 
Multiply Fractions ......... ~19.95 
Trigonometry Tutor .......... 19.95 
Linear Equations ............ 19.95 
Quadratic Equations ......... 19.95 
Number Sequences ............ 19.95 
Signed Numbers .............. 19.95 
Binary Dice Game ............ 19.95 
Moneypack ................... 19.95 
Distance Problems ........... 19.95 
Comparison Shopping ......... 19.95 
Sales & Bargains ............ 19.95 
Bank Account ................ 19.95 

LANGUAGE ARTS ON DISK 
Beyond Words 1 ............. $1~.95 
Beyond Words 2 .............. 19.95 
Beyond Words 3 .............. 19. 95 
Vocabulary Builders 1 ....... 19.95 
Vocabulary Builders 2 ....... 19.95 
Vocabulary Builders 3 ....... 19.95 
Cloze Exercises 3,4,5,6,or 7.19.95 
Punctuation Practice ........ 19.95 
Story Details 2-3 or 4-5 ..... 19.95 
Drawing Conclusions 3-4 ..... 19.95 
Drawing Conclusions 5-6 ..... 19.95 
Context Clues Gr. 2-3 ........ 19.95 
Context Clues Gr. 4,5,6,or 7.19.95 

OTHER SUBJECTS ON DISK GAMES ON DISK 
The Pond ................ $29.95 
The Factory .............. 29.95 
Teasers By Tobbs ......... 29.95 
Wheel of Fortune ......... 19.95 

Explorers & Settlers ........ $19.95 
Famous American Women ........ 19.95 
Street Map Game .............. 19.95 

Wheel (Coco3/RGB) ........ 19.95 
Pegs (Coco3/RGB) ......... 19.95 
Name Flag (Coco3/RGB) .... 19.95 
First Games .............. 24.95 

States & Capitals ............ 19.95 
Know Your States ............. 19.95 
History Game ................. 19.95 
Chemistry Tutor .............. 24.95 
Science Game ................. 24.95 Arrow Games .............. 21.95 
Color Computer Literacy ...... 19.95 Mr. Cocohead ............. 19.95 
French Baseball .............. 19. 95 Preschool 1,2, & 3 ....... 24.95 
Spanish Baseball. ............ 19. 95 

TAKE ADVANTAGE OF MOST DISKS AT TAPE PRICES. 
LIMITED TIME ONLY. GOOD UNTIL APRIL 15,1988 

RAINBOW 
CERTIFICATION 

SEAL 

I VISA ~ 
(718) 948·2748 Evenings after 7:00PM EST ~~~ 

Dept. R,227 Hampton Green, Staten Island, N.Y. 10312 l · · · 
S end tor 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. 



The DC-4 is a scaled-down ersion of the popular DC-2 
without a parallel port. It includes a switch with 2 RC>M 
sockets, JDOS, manua( and such features as gold connec­
tors and metal box. It accesses double sided drives and ac­
cepts RSDOS 1.1 for Radio Shack compatabi lity. $65 DC-4 with memory minder 

($2 shipping) 

RS DOS ROM CHIP 
ROM chip fits inside disk controller. 24 pin fits both J&M 
and RS controller Release 1.1. For CoCo 3 Compatability. 

$25 each 
Reg. $40 

($2 shipping) 

DD-3 An MPI 52 double-sided, double density, 360K disk 
drive in a fu ll height case and heavy-duty power supply. 

$ (S2 shipping) 

TEAC T-3 % height, double sided , doub le density, 720K 
bare drive, includes all mounting hardware. 

NEW $ cs2 shipping> 

TEAC 558 bare drive, V2 height, double-sided, double density with 
all mount ing hardware, needs CA-2 below to fit R.S. 501. 

$118 (S2 shipping) BARE 
SP-C 
Serial to parallel converter converts the CoCo 4 pin serial output to run 
a parallel printer like Star or Epson. Includes all cables. Add $10 for 

modem attachment. ($2 shipping) $68 • 45 
Cable that connects the disk controller to the drive. 

$2495 CA-2 $2995 
One Drive Two Drive 

GUARANTEE - Howard Medical's 30-day guarantee 
is meant to eliminate the uncertainty of dealing with a com­
pany through the mail. Once you receive our hardware, try 
it out, test it for compatibility. If you're not happy with it for 
any reason, return it in 30 days and we'll give you your 
money back (less shipp·ng). 

Frict ion and tractor feed included 
160 CPS 
3K Buffer 
NLQ on front buttons 
Package includes free SP-C serial to 
parallel converter and Epson tutorial 
on disk. 

• Simplify your directory 
• Accesses double sided drives 
• Use J&M on CoCo 3 

CoCo MAX by Colorware $78.45 

• Vivid Color 
• Vertically f lat 13" scree 

Regular S625 

(S15 shipping) 

• Monitor/Trinitron TV with remote control 
• 640 X 240 resolution at 15MHZ .37 mm Dot 

pitch 
• RGB analog & dig ital; TTL; and composite 

inputs 
• VCR inputs 
• Cable to CoCo 3 $36 

MAGNAV0 X 7622 
12" Ambe r Sc reen offers 900 dots x 350 lin es 
resolu tion at 20 MHz on a dark glass anti-glare CRT 
wi th bui lt-in audio and 1 year warranty. 

7652 Green Screen • Same Specs • Same Price 

• 20,000,000 Bytes 
• equivalent to 125 R.S. 501's on line 
• micro stepping heads have 15 position per track . . 

automatic temperature compensation realigns head every f1ve m.nutes for 
trouble free reads and writes 

• wi ll also w0rk witi! IBM & clones 
• complete package includes 20 meg drive, case & power supply, controller, 

and interface that plugs into slot #3 of multipack interface. $699 00 
• 1 year warranty • 

(5 ship) 
BASIC driver lets you access this hard drive without need for OS-9 $49.95. 





DR .PREBLE'S 
PROGRAMS 

I11 trod uci11g 
:tot- ~10t.lr Co for Conlpu tt::.r :3 ! 

PYRAKII is 
8 

100% machi ne l anguage game w-ritten exclus ively to take advantage of all the power i n your 
CoCo ), The colors a re bri.lliont , the graphics sharp, the action hot . 

PYRAHII features the finest in animation, gr aphics , sound eHects and game play available t oday . I t has all 
the ext ras you want, too, s uc h as a pause option, RGB ond CNP modes , keyboard or joystick ploy , he lp sc reen, 
multiple skill level , sod the ability to backup your disk. 

Best of all is the l ov price ! A.vailable today , fo r only $24.95 on disk + s/hl 

And: Liqhtninq Strik.es! 
LIGimriNG RAH DIS[ is the most versatile RAM disk fo r your 512( Color Computer 3! LIGIITNING RAM 
DISK wi.ll allo'J you to use up to 4 mechanical d r ives and 2 RAM drives simultaneousl y fo r a total of 
6 Drives! This RAM DISK will also work simultaneousl y with our amazing LI GfiTNING PRINTER SPOOLER ! 
$19.95 on disk + s/h. 

1.IGirrHIHG PRINTER SPOOLER f or the 128K or 512K Color Computer 3. Multttask your compute ,· [ Dump 
mor e than 400K of text to t he spool er " i ns t a ntly. " The n, continue your keyboard work whi.le it all 
pr ints ou t! Also compatible with our LlGfiTN ING RAM DISK abov e . $14 .95 on disk+ s/h . 

UGJrrKING BACIUP utllity fo r your 512[ Color Computer 3 reads your mas ter disk once and then makes 
s upe r fast multiple dis k backups on all you r drives ! No need t o format blank di s ks. Su pport s 35 , 40 
or 80 double or single sided di s ks and adjustabl e step rate. $14.95 on diak + s/h. 

Orner of[ 3 Jor onft1 H".95 · s!h 

BASIC F'REEIXJII No one wants to be c hained down. And 
~~type in BASIC programs, you have been 
subject t o l nvoluntary servitude! The culprit? 

BASte · ~ limited EDIT command. '-----------------

Dc:mond Your BASIC FRKEIXtll Programmed by Chri s BabCock fo r Col orVenture , thi.s sof tware gives you a 
full sc reen editor for typing i n and editing BASI C programs ! Move t he curso r anywhere on the sc reen. 
Insert, delete or a dcl text . Ic. ' R t he same co ncept as in a word processor, except you never have to 
l eave BASI C! BASIC FR EEOOH is on invisible machine l a nguage program which you can t urn on a nd off a t 
wHl. Even pressing RESET will not hurt your BASIC FREEDOOMI Simple , yet powerful with an easy to 
read man ue l. Many extra "nice touc hes " i ncluded , like KEY REPEAT a nd LOWERCASE INTERPRETER which 
l ets you ty pe BASIC commands in upper o r lowe r case for ease of progrnllltlling . Translation t o 
uppercase is automatic fo r collltllands . Text i n quotes is not affec ted. f or r o(o 1 2, Of ,3 ! 

SPECIAL OXXl 3 VERSION lets you work in 32 , 40 , or 80 column di s play modes . A separate ve r s!on i s 
available for the CoCo 1 and 2 . Avetlable on disk for $24. 95 + s/h . 

MENTAL FRBElXJot by Dr . Preble ! IMA.GHfE I Some day, a computer so advanced t ha t it r espond s to your 
~thoughts and emotions . Imagine , some day , thought-controlled g r aphics : l evitation a nd 
material i.zetion I PUJG IN YOUR HIND and UHUOO[ YOUR JOYSTICIS-- thet day is now ! The Rad io Shack 
Color Com pute r has many adva nced ca pabil ities , just waiti ng to be t apped. Dr. Preble' s Programs 
combines the advanced tec hnology of the CoCo wit h the amazing Radio Shock Biof eed back Monito r to 
bring you "Hentol Freedom." f OJ [ o[ o ~ 

TIIOUGirf-<X>HTROUJID VlDFD CBALLEHGE7 Unlike any video game you have ever played, our Thoughtware 
test s . your abilt t.y to ha nd le stress , to remai n calm under adverse ci rcumstances . UGITfNING FAST 
reflexes will do you no good here, unless you first tame the fickle dragon of you r mi nd . Are ypu the 
scc retely nervous type? Many people can keep a 11 Poke r. Face" even whe n they are worried so t hat 
other s may not not i ce; but can you really stop the worry i t self? Find out with Mental Freedom! 

AND IT TALIS ! Did you know that the CoCo can produce i ncredibly realistic digital speech without a 
s pecial speech synthesizer ? The voice quality is so good , lt sounds human! Honest . Best of el l, no 
extra ha rdware is needed fo r speech, just some clever progra1111Ding by Dr . Preble. 

MENTAL FR~ - Next t i me your friend s ask wlm t your computt!r can do , s how ~ 
t hem Dr ~;~~;~~ ~~~~t~~oca ~ez~~~e:nl~o~~~ - 9;h:c:~~ Biofeedback Moni tor [J\~ 

Product of 
ColorVenture 

:5!21: t'Jigital Voice 
R.ecorJer for your 
CoCo /, 2. or 3 ! 

E-IJJI!I!U~~ 
~~ {f~ 1~15 ~Ji ••. 
* Record voice or a ny sound into RAM * Reco r d a nd playback at 2 s peeds 
* Save and Load voice to disk 
* Select normal o r high f i.dellty 
* Record more than 2 mi nu tes of speech if 

you have a 512K CoCo 3 
* Fully compatible with CoCo I a nd 2 
* Features Sound Acti vated Playbac k . 

Messages will playback automatically for 
you r family when any noise is made . 
Could also scare off prowlers . 

VocuJ Freedom i ncludes s pecia l cable , 
Requires only a low cost amplifier (RS 
cat , 1277-1008) and any microphone . 

On Disk , only $39.95 + s/h 

~ ...... ~~(J 
Incorporate digitally recorded voices or 

sound into your own programs . Requires 
Vocal Freedom , above . 

only $11t . 95 + s/h 

CoCo Braille 
·. 

VDOS, the UnDISl: Save mul ttpl e progr ams in memory. Or save multiple grB )lhic pictures in memory . Works with 
o r wit hou t a d isk. Let 1 s you SAVE , LOAD and KILL stor ed programs o r gra phics. DI RECI'ORY function lists 
fi l es , gives the start , e nd a nd execution addresses of machine language progra1ns and number of f r ee by t es 
remaini ng. O....n a RAM di sk without buyi ng a disk drive ! Requires 641{ CoCo l o r 2. Available on tape o r dlsk 

~~ 
liDfll ~ ~il®!l' EMboss Grade 1 o r Gr ade 2 

Braille using your CoCo 1, 2 
or 3 a nd a Brothe r Daisy Wheel 
printe r! Fest Prin t to 
Braille conversion algorithm 
converts word processor f'lles , 

Eo r $24.95 + shipping/ handling . .._ f or CoCo 1 or 2 
VDUKP, for the UnDISK: Backup all your UnDISK f iles to a s lngle t a pe f i.Le fo r easy reloading A must f o r VOOS 
users! On t a pe for $14 .95 + s hippi ng/ha ndling. --

Drrss u p \.lOUt D\.Sl D\ rutorll 
•l"t:th cof01:JvJ m essages anrf . 

!J01 cfns. Crwt& " sc.fu{, hdp 
m C:.SSOOIZ·S ,A.(fcf tfto.r. pro· 
.frss io11ot. touch w qou.r c:rr.-

VPRI NT, for t he UnDISt: Paper printout for UnDISK Directory . On tape, $9 . 95 + shipping/handling. 

Cl)ecJ:, money order~ Mastercard 
Vi sa or C.O.lJ . . for 8bipping 

in 0 .8./1. or CanaJa aclrJ $2.50, 
to otber Countries. adJ t S.OO. 

rfLeCJ';. .. '"font 1J Order or 
[1)1) 

Order From 
Dr. Preble's Proqrarns 
b~40 Ourer Loop . 

Louisville, KY' 40228 
(~02) 969-1818 

24 HOUR ORDER LINE 

For c oco 
I, 1 or 31 $9~5 

R 
1 

Fur lo1el lcct~'al Stirnula11on 
J.~. ·~oCo rrograrr.·s, HD. 

program listings and date 
fi.les into touch r eadable 
Br a i lle , f'o r us e by t he blinct 
o r the sighted. No knowledge 
of the Braille code is 
neceesory . Just send prlnt to 
the program a nd out comes 
Braille I Note : The complex 
Grade 2 conversion l s very 
good end though not always 
perfect, qu ite reada ble . 
Requires 64K or. •oo re. Brother 
HR series printer o r t he IF-50 
inter face series r equi r ed . 
Low Cos t! Similar soft,.-are 
costs 3 times as muc h. Only 

~()ri/!J 


