




























































































































































































































































































































































































































































Recommended Reading for Your CoCo from ... 

The Rainbow Bookshelf 
\ 

The Complete Rainbow Guide To OS-9 
The book that demystifies the state-of-the-art operating system 

for the Tandy Color Computer. Authors Dale L. Puckett and Peter 
Dibble show you how to take advantage of OS-9's multi-tasking 
and multi-user features, and .the capability of redirecting input 
and output commands at will . An easy-to-read, step-by-step guide 
packed with hints and tips, tutorials and free software in the form 
of program listings. 
Book $19.95, Disk $31.00 (2 disks, book not included) 

The Rainbow Book of Simulations 
Features 20 award-winning entries from THE RAINBOW's first 

Simulation programming competition . You are the Commander­
in-Chief of the Confe!derate Army during the Civil War, an air 
traffic controller at orie of the nation's busiest airports, the owner 
of your own software business, a civil defense coordinator in 
charge of saving Rainbow City from a raging flood, a scientist 
conducting experiments on Mars . . . Your wits are on the line. 
Book $9.95, Tape $9.95 

f\tS\ 

" The Rainbow Book ofAdventures 
A collector's item containing 14 winning programs from THE 

RAINBOW's. very first Adventure contest. Includes such favorites 
as Sir Randolf of the Moors, Search for the Ruby Chalice, Deed 
of the York, Horror House, One Room, The Door and Dr. Ava/oe. 
Plus, hints and tips on solving Adventures. 
Book $7.95, Tape $7 .95 

The Second Rainbow Book of Adventures 
Our newest arrival features 24 of the most challenging Adventure 

· games ever compiled. Meet the Beatles and battle the Blue 
Meanies, find a hidden fortune, or win the heart of a beautiful 
and mysterious princess:' Experience the thrills and chills of the 
most rugged Adventurer without ever leaving your seat. Ring 
Quest, Secret Agent Man, Dark Castle, Curse of Karas, Island 
and more! 
Book $13.95, Tape $13.95 

Coming soon 
The Rainbow Guide to Introductory Statistics 

The Second Rainbow Book of Simulations 

I want to start my own Rainbow Bookshelf! 
Please send me: 

0 The Rainbow Book of Simulations 

0 Rainbow Simulations Tape 

0 The Complete Rainbow Guide to OS-9 
(book only) 

0 Rainbow Guide to OS-9 Disk Package (2 disks) 

0 The Rainbow Book of Adventures (first) 

0 Rainbow Adventures Tape (first) 

$ 9.95 ___ _ 

$ 9.95 ___ _ 

$19.95 ___ _ 

$31 .00 ___ _ 

$ 7.95 ___ _ 

$ 7.95 ___ _ 

0 The Second Rainbow Book of Adventures $13.95 ___ _ 

0 Second Rainbow Adventures Tape $13.95 ___ _ 

Add $1.50 per book Shipping and Handling in U.S. 

Outside U.S., add $4.00 per book 

Kentucky residents add 5% sales tax 

(Allow 4 weeks for delivery) Total _ __ _ 

Address -------------------­

City 

State -------------ZIP ___ _ 

0 Payment Enclosed, or 0 Charge to: 

0 VISA 0 MasterCard 0 American Express 

Account Number 

Card Expiration Date ______________ _ 

Signature 

Mail to: Rainbow Bookshelf, TheFalsoft Building, P.O. Box 385, Prospect, KY 40059. To order by phone, call: (502) 228-4492. 
PtEla.se not e : The tilp 13s and,.disks offered by t he Rainbow 13ooksllelt are not stand-alone products. That is, they are intended to be an 
adjunct and complement to the books. Even if you buy the tape or disk , you will still need the appropriate book. 
OS-9® is a registered trademark of the Microware Systems Corporation. 



House Specia ls 
Amdek Color 300 w/video driver 199.95 
Flip-n-File 50 w/two free boxes of ss/disks 28.95 
2700 sheets of 20 lbs Lazor edge paper 24.95 

808/ NLO 
LEGEND 

1080 
1380 
1385 

HS80 EPSON 

RX80 
RX100 
JX80 
FX85 
FX185 
LX80 
l01500 (PARI 
l01500tSERi 

1091 PANASONIC 

1091 
1093 

sheets IMor 
Mcuhng La nels 

1000 Qly 

COLOR PAPER 
ASSORTED PASTELS 

COMMODORE 

ATARI 

ZENITH 
$74 95 

74.95 

NEC $125 00 
79 95 
99 95 

AMDEK 

539 00 

SYLVANIA 
S325 00 

CALL 

SAM SUNG 
S95 00 
89 95 

r3 oO 
MAX ELL 

10 110 
1·1 ~0 

MEMDREX 
t? '10 
l(J r)o 

3h C)~) 

tl? qr, 

INNOVATIVE CONCEPTS 

MODEMS 
Fhp -n- lllf' i~~ h 110 
I hp n Ilk i" lnr ~ I! ''fl 
f-lip I I f-lfp ~Jf' \ {' 1JlJ 
I hp n Ill!• 'JII IIru ~ lh 110 

Vallo: ') 1? 
Hdye', 300 
Hflyes 1 ?00 
l e;unMmlr.m 
Comnu'ierve SJ,, ·r ~r l(rl 

t?q q~ 
,·u oo 
:!~ 1 1 00 
i'lf; 00 

If! t)•1 
Prmtcr R•bt>on'> Oust Cover.; 

1\v,HI<tbiC 

~iii"rE,.HousE 
COMPUTER 

P.O. Box. 4025. Wi llia m s port , PA 1770 1 
No 1epos•c on C 0 D orders Free lreu:}nt on 0111 
PICPi'llcl Cash OrdCIS OV'!f $30() Ill t he COI\IIrlCil! ;tl 

US A APO ,uxJ FPO orders "del SS 00 per hunCI 
red For Pnor1ty M 1111 ad$1000 IJCr hundred Free 
'>hrpptog for PA ICS>dents PA ICSidCil iS add 6° 
S..11es tax All deiCGI•ve ploducts must n .. ve ,, 
pilOt RA numbe• 
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(355) 
(356) 
( 357) 
(36~) 

(37~) 

(38~) 

(39~) 
(395) 
(4~~) 
(41~) 

(42~) 

(43~) 

( 44~) 

(45~) 

( 451) 
(452) 
(46~) 

(47~) 

(48~) 

(481) 
(482) 
( 483) 
(484) 
( 485) 
( 486) 
(487) 
(488) 
(49~) 

(5~~) 

(5~5) 

(51~) 

(515) 
(529) 
(525) 
(539) 
(5 35) 
(54)J) 
(545) 
(559) 
(551) 
(555) 
(569) 
(565) 
(579) 
(575) 
(589) 
(585) 
(599) 
(5 95) 
(69~) 
(6~5) 
(61~) 

(61 5) 
(62~) 

(625) 
(63~) 

(635) 
(64~) 

(645) 
(65~) 

(655) 
(669) 
(665) 
(679) 
(675) 
(689) 
(685) 
(69~) 

(695) 
(799) 
(795) 
(71~) 

(715) 
(72~) 

(725) 
(726) 
(7 39) 
(735) 
(749) 
(74 5) 

EOFCHK 

EOF 

CAT42 

OUT 
EXIT 

OPTCHK 

MINUS 

PLUS 

OPTOUT 

PARERR 

GETNlJM 

BLO 
CMPD 
BHI 
LDA 
OS9 
BCC 
BRA 

MAIN 
TO 
EOF 
#l 
I$WRITLN 
MAIN 
EXIT 

* check for End Of 
CMPB #E$EOF 
BNE EXIT 
LDA 
OS9 
BCS 
LDX 
CLR 
CLR 
LDA 
CMPA 
BEQ 
PSHS 
LEAX 
LDA 
LDY 
OS9 
PULS 
BRA 

CLRB 
OS9 

* 
LDA 
CMPA 
BEQ 
CMPA 
BEQ 
CMPA 
BEQ 
CMPA 
BNE 

* 
LDA 
CMPA 
BLO 
CMPA 
BHI 
BSR 
STD 
LDA 
CMPA 
BEQ 
CMPA 
BEQ 
CMPA 
BEQ 
BRA 

* 
BSR 
STD 
LDA 
CMPA 
BEQ 
CMPA 
BHI 
LDD 
STD 
BRA 

* 

IPATH 
!$CLOSE 
EXIT 
PRMPTR 
COUNT 
COUNT+l 
~.x 
#$~D 

OUT 
X 
ERROR,PCR 
#STDOUT 
#l 
I$WRITLN 
X 
BEGIN 

F$EXIT 

,X+ 
#'. 
OPTCHK 
#$29 
OPTCHK 
#'+ 
PLUS 
#'-

OPTOUT 

~.x 
#'~ 
OPTCHK 
#'9 
PARERR 
GETNUM 
TO 
}J ,X 
#$29 
OPTCHK 
# ' . 
OPTCHK 
#$~D 

OPTCHK 
PARERR 

GETNUM 
FROM 
~.x 
#'-

OPTCHK 
#'. 
PARERR 
FROM 
TO 
OPTCHK 

LEAX -l,X 
RTS 

* 
LEAX 
LDY 
LDA 
OS9 
BRA 

* 
CLRA 

CLRB 

ERROR , PCR 
#BUFSIZ 
#2 
I$WRITLN 
OUT 

BSR ONCE 
BSR TWICE 

if less than, loop 
compare COUNT to TO 
if high, end file 
load 'A' with standard output 
write to standard output 
if no error , loop back 
otherwise, end program 

File 
is it the EOF ?? 
if not, error has occurred 
get input path # 
and close the path 
if an error, branch 
get position in parameters 
make line counter . .. 
equal to zero, again. 
check next character 
is it a <CR> ?? 
yes, all done listing! 
save parameter pointer 
point to a line feed character 
this is going to standard output 
only one character to output 
print itl (separates files) 
restore parameter pointer 
go back & LIST another file 

clear 'B' and •cc• 
exit the command 

get next character 
check for a comma 
if it is, skip it 
check for a space 
if it is, s k ip it 
check for a "+" 
if it is, branch 
check for a "-" 
if not, end OPTCHK 

get next character 
test low number range 
if less, branch 
test high number range 
if too high, error 
convert the number 
store "line2" at TO 
get next character 
is it a space? 
if so, branch back 
is it a comma ?? 
if so, branch back 
is it the end of line? 
if so, branch back 
else, a parameter error 

convert the number 
store "linel" at FROM 
get next character 
is it a "-"? 
if so, branch back 
is it a delimiter? 
if not, parameter error 
get "linel"'s value 
store as "line2" 
branch back 

set X back one char. 
return from routine 

get the error message 
set up a big enough buffer 
standard error path 
write error message 
end LIST command 

set A equa l t o 9 
set B equal to ~ 
check for 1 digit 
check for 2 digits 

path 



(75f1) TWICE 
(755) ONCE 
(76f1) 
(765) DIGIT 
(77f1) 
(775) 
(78f1) 
(785) 
(79f1) 
(795) 
(8f1f1) 
(8)!5) 
(81)!) 
(815) 
(82)!) 
(825) 
(83)!) 
( 83 5) 
(84f1) 
(845) 
(85)!) DIGOUT 
(855) 
( 8 6f1) 
(87)!) THEEND 
(88)!) 

Lis t:l.:ng :·~. 

BSR 
BRA 

* 
PSHS 
LDB 
SUBB 
BCS 
CMPB 
BHI 
PSHS 
LDB 
MUL 
STB 
LDA 
LDB 
MUL 
ADDB 
ADCA 
LEAX 
STD 
PULS 

* 
EMOD 
EQU 
END 

ONCE 
DIGIT 

D 
f1,X 
#'f1 
DIGOUT 
#MULT - 1 
DIGOUT 
B 
#lfl 

l,S 
2 , S 
#lf1 

,S+ 
I1,S 
l,X 
I1,S 
D,PC 

* 

check for 1 digit 
check for 1 digit 

save D on the stack · 
get next character 
subtract value of "11" 
if less than "11" branch 
is it a digit ?? 
i f not, branch 
save number 
ready to mu ltiply by 111 
multip l y previous MSB 
save result 
get previous LSB 
get ready to multip l y 
multip l y by 111 
add current digit 
add result of 1st mul t . 
increase X 
store new number 
return 

set module's CRC 
end of program 
tell ASM that you're through! 

ERROR UTILI TY COMMAND - OS-9 

Copyright 1984 Brian A. Lantz 
Al l rights reserved 

from the UNICHARGER utility package 
distributed by Fr ank Hogg Labs 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

syntax : error <errnum> 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* * Lists the c or r esponding error message from the error file * 

* (/dl1/sys/errmsg) for the spec i fied error number (errnum) . * 
* All leading zeros of errnum are ignored . * 
********-~'**************<kkkAkkkl<kkkkl<kl<l<l<kkl<kkkl<l<kl<l<l</<l<ill<>'<i<>'•"* 

NAM ERROR 
TTL OS-9 Utility Command (c)l984 Brian A. Lantz 
IFPl 
USE /Dl /DEFS/OS9DEFS 
ENDC 
TTL OS-9 Utility Command (c)l984 Brian A. Lantz 

STDOUT EQU 1 STANDARD OUTPUT PATH NUMBER 
STDERR EQU 2 STANDARD ERROR PATH NUMBER 

TYPE SET PRGRM+OBJCT 
REVS SET REENT+l 

MOD ERREND, ERRNAM,TYPE,REVS,ERRENT,ERRMEM 
ERRNAM FCS 11 Error 11 

***"'\leA AA AA A AA AA lc AA/c A A A leA A A AA AAAA A A A A A A A A A A A A AA Ale /de /de A Ide A A Ale A A A >'rk* 

* 
* 

DATA AREA DEFI NITIONS * 
* 

***I< kA A A I< AA A AAA A A AAA AI< 1<1< A A A AA A A AA A A A A A A AAAA I< AA A A AI< I< A AI< A A AAAA A A A AA 

BUFSIZ EQU 21111 SIZE OF INPUT BUFFER 
ORG 11 

I PATH RMB 1 INPUT PATH NUMBER 
PRMPTR RMB 2 POINTER TO PARAMETER LINE 
BUFFER RMB BUFSIZ ALLOCATE AN INPUT BUFFER 

RMB 411? LEAVE PLENTY OF STACK SPACE 

ERRMEM EQU THIS MARKS THE END OF THE DATA AREA 

***.,'rl~AlcA/cA»'<IcA.lclcAAAAAAAAAAAAAAAAAAAAAAAicAAAAAI<AAAAAAldrlrln'rl<** 

* 
* 

SOFTWARE VERSION NUMBER * 
* 

• LOCAL • IN • LOS * ANGELES * 

Happy New Year! 
-Tandy DRO System­

#26-3129 - $159.95 + S & H 

Quadrature Fan Module B 
PiezoElectric - .11 Watts 
Fits IN Coco - No Surge 

5 CFM - Low Noise - UL 
$28.95 + 2.50 S & H 

6809 CPU Chip - $ 17.95 
RSDOS 1.1 Disk - $ 22.95 
Extended Basic 1.1 - $ 24.95 

Gold Rom "Y" Cable - $ 22.95 

We Stock Amdek Amdisks! 

VIP Integrated Library 
DynaCalc (RSDOS) 

Data Pack II (The Best Term.) 
Business Software 

@-10% 
@-10% 
@-10% 
@-10% 

E.D.C. carries the most 
complete line of software 

and hardware in the market. 

~ 
*232 RemotePlus• by Dnid Cberin 

"" Requirea RS232 Pak or PBJ 2SP 
>"' Remote Terminal Progrom 
"" Parallel to Keyboard 
>"' No Loat or Garbled Data 
>"' Error Trapping >"' SoftUJare Clock 
>"' Diaable Break Key "" lnkey$ Support 
>"' NeUJ Terminal Progrom ~ 
>"' Convenation Mode ~ 
""All Ext. & Diak Command.. RA INBOW 
>"' 20 Command.. .4ti<Ud 
"" Perfect for BBS 

C ERTif iC ATION 

SEAL 

>"' 4 Yenion.. lncl: Ext., 1.0,1.1 & }DOS 
>"' Much More • Uaea 4K 

.24.95 + 2.50 S A B tCA - + ... 1 

Hayes 300 Modem - $175.00 
Amdek 0 & 1 + Cntrl. - $269.95 

SALE ON QUALITY MONITORS 

COLOR & MICRO COMPUTERS 
Software • Hardware e Support 

Educational • Small Business • Games 
VOICE (213) 254-6809 10 A.M.-10 P.M. 

BBS (213) 258-0640 24 HRS. 
300 and 1200 Baud 

Extended Hours+Call before coming. 
6130 YORK BOULEVARD 

POST OFFICE BOX 42718 
LOS ANGELES, CA. 90042 

!II.U(E CIIE(;JU PAYABLE TO E.D.(;. 
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~ .................................. ---1 ' 
I !,ID~I~y ~~,~~~!!, ; 
~ Tired of the same old screens? In Tl ME ~ 
~ BAND IT, you pick from more than ~ 
Iii TWENTY places with over 15 levels in ~ 
~ each place. That's over 300 screensl ~ 
~ Visit FANTASY WORLD, WESTERN -
' WORLD, & SPACE WORLD. right the IIi ! Evil Guardians Killer Smurphs, the ~ 
~ Looking Lurker, Angry Elmo and morel ~ 

llli Find the Keys and co llect the trea sures -
~ of timel Cr isp Supergraphics, colorful ~ 

~ ;~:o~~;~r~~~~d~~~P;~ ·~~I~a~~~~t~o~; ~ 
~ The conquest of time and space awaits ! 
Iii youl ~ 
; 32K Tape $27.95/Disk $29.95 ~ 

~ CASHMAN I ! Bill Dunlevy & Doug Frayer ~ 
IIIII Explosive color, fast-moving animation ~ 

~ and amazing sound make this non- ~ 
llli violent game a classici Different levels ~ 
~ and more than FORTY screens offer as IIi 
11111 much challenge & good clean fun as you ~ 
~ can take I Play solo or enjoy the challenge ~ 
IIi of two-player simultaneous comretition. ~ 
~ Scramble to get the loot first , but be -
~ careful the KATS are prowling and your ~' 
~ opponent is tossing eggsl 
~ 32K Tape $27.95/Disk $29.95 ~ 

~ I I ~ 
' I I -' I I -~ SUPER PAINT I ! by John Crane -
~ Super Paint is an exciting new en- Iii 
~ hancement for your Graphicom draw- ~ 
~~ ing system. Break the chains restrict- ~ 

ing your creative freedom I Now you can ~ 

draw and paint with every color your ~ 
~ machine is capable of. Over 250 colors llli 
~ are avai lable at all timesl It 's no longer ~ 

~ impossible to find just the right shade or ! 
!Ill texture Super Paint brings the COLOR ~ 
Iii back into your Color computer! Requires llli 
~ Graphicom system. ~ 
~ 32K Disk ................. $19.95 ~ 

I ~ ~ 
I 576 South Telegraph ! 
I Pontiac. Michigan 48053 ~ 
I (313) 334-6576 J~ 
i,..., ...................................... _~ 
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*This is not necessary, but is needed if you wish to keep * 
>~ track of your version number using the EDITION number of the * 
* IDENT utility. The EDITION number is the first byte after the * 
*module name in the program section of code. * 
***irl<**>'rl<-k******''rklrlrl<*****'>'rlrlo'rlrlo'rk*>'<****A I< I< I< I< I< A I< I< I< I< A I< A A A A A I< A k*>'rk* 

VRSION FCB l VERSION NUMBER l 

*irlrk'-ln'rlrldrlrln"rlrln'(*')r/n~rlrlrlrlrlnrJrin'n'r ,\ A A 1\ A A A A >'< >'rlrlrlrlrirlo'rlrlrirlrin~rln~'n"rirl<* 

* The following are the two error messages that can be reported * 
* by ERROR . The label "ERFILE" is also used as the filename for * 
*the error file . If you are using a device other than "/D~", * 
* this line should be changed. For example, "/H~/SYS/ERRMSG" for* 
* a h a rd disk. * 
.,'c**.,'<*.,bbb'n'n'rlrk**-in'< ,., >'< l< I< A lt l< lrlrlrin'o"r:~rlririrlrlririo~-1~ 

ERROR FCB $~A 

FCC /error: cannot open I 
ERFILE FCC "/D~/SYS/ERRMSG" 

FCB $~D 

NONUM FCB $~A 
FCC /error: no error number given/ 
FCB $~D 

*>'rl<*>'< I< I< I< I< I< 1< I< A l'****'*''rlrlrl.rlhrli<rll<rli<rli<rlArll<rll<rllrlrlrlrlrlrirlrlrlrl-lrh-lrh'irk**********l<-i''rlrlrlrl<* 

* 
* 

ENTRY POSITION OF THE "ERROR" UTILITY COMMAND 

* Entry registers used: 

* 
* 
* 

* X -> parameters from command line * 
I< I< I< I< I< I< lc I< I< A A A I< I< A I< A I< I< I< A A>'< I< I< I< 1< I< I< I< 1< I< I< I< A A lrirk'lrk*>'rlm******************** 

ERRENT STX PRMPTR 
LDA ~.X 
CMPA #$~D 
BNE YESNUM 

Store the pointer to the command line 
Get the first character 
Is it a blank command line?? 
No, there was a number given! 

~1("/rkmr/n~'rlrk-Jn'clc A A l< lc lc A /c A A A l< Ale A A lc A >'c Ale A AA h l~rirn 

* This routine handles the situation of no error number given * 
**'*'A A lc /t A A A A A A /• >'~*"k*'ln'm·Jc A A A A lc A A A A A A A>'< A k-l'rlrirlririrn 

ERRNM 
ERR 

LEAX <NONUM,PCR 
LDY #8~ 

LDA #STDERR 
OS9 I$WRITLN 
LBRA OUT 

Point to "no error number given" msg 
Maximum of 8~ characters to be printed 
Output to the error path 
Print the message 
And leave! 

*'ln'clc l<l< A /c lc A>'< Ale A A >'c Ale A A leA A A AA A A A A lc A A Ale A A A AA AA A AA AA lclc A A AA AA AA A A A A A A A k 

* Skip leading zeros * 
******''I< I< I< Jc A lc I< /c I< I< AA A A A--k,\1< I< AI< A AA I< I< I< AJ< I< I< A A A A I< A AI< I< I< 1<1<;1<1<1< A I< A kl< I< A I< I< A A I< 

YESNUM CMPA #'~ Is the next character a zero ?? 
BNE NO ZERO No, continue with the number! 
LEAX l,X Else, move past the zero ... 
LDA ~.x Get the next character .... 
BRA YESNUM And loop back 

NO ZERO STX PRMPTR Save current place in parameter line 
CMPA #$~D End of command line ?? 
BEQ ERR35 Yes, "Unknown error"! t 

'/rlrlrA**Iri<'k>'rlrln'rl< I< I< I< >II< ;, >II< A I< Jrirlrk'k*''rlrlrlrlrlrlrl~rlrk*'k***>'rlrlrl<*''rl<irl~ 

* Open up the error file * 
**'irl<"i<>'rlrlrirlrlrirl<*>'rk*>'rlo'rlrlrl'*********************'lrl~<******'ir/rlri< 

ERR2(.l 

LEAX <ERFILE,PCR 
LDA #READ. 
OS9 I$0PEN 
BCS ERR4~ 

STA IPATH 

LDA IPATH 
LEAX BUFFER,U 

Point to the filename 
Open it for read access 
Do itt 
If error, can't open filet 
Else, store path number 

Get path number 
Point to the buffer area 



LDY #BUFSIZ Read in a maximum of "BUFSIZ" bytes 
OS9 I$READLN From the file 
BCS ERR3~ If error, branch! 
PSHS X,Y Else, save these registers 
LDY PRMPTR Point 'Y' at the parameter 

A /1 A A AA A A II A A* A A>\ A A A A A A A AA A A>\ A I< A A /1 A A A A A A A A I< A***************'~**** 

* Compare the ASCII Decimal parameter to this error number * 
A I< A I< AA AltA A A A A A 'I< A A AI'**************'**************<* 

LPl LDA ,Y+ Get this byte from parameter 
CMPA ,X+ Same as from file ?? 
BNE LP2 No, try again! 
LDA ~.Y Get next byte from parameter 
CMPA #$~D All done with parameter number?? 
BNE LPl No, continue to loop! 
LDA ~.x Else, check next file line byte 
CMPA #$2~ Is this number done?? 
BEQ GO TIT Yes, we found it I I 
BRA LPl Else, loop back (to fail) 

LP2 PULS X,Y Restore these registers 
BRA ERR2~ And try again, with the next line! 

MSG FCB $~A 
FCC /ERROR #/ 

A A A I< A A A A A lc A A lei< A A /c A A A A A A A A A A A A A K********************************"'<* 

* SUCCESS I I We found it I * 

GO TIT LEAX <MSG,PCR 
LDA #STDOUT 
LDY #8 
OS9 I$WRITLN 
BCS ERRS~ 
PULS X,Y 
OS9 I$WRITLN 
BCS ERRS~ 

BRA OUT 

Point to "Error #" msg 
Output to standard output path 
8 characters 
(Write 'em!) 
If error, leave (got real troubles)! 
Restore these registers 
And write the line from the file 
If error, leave! 
Else, exit without error 

WHAT FCB $~A -
FCC /error: unknown error??/ 
FCB $~D 

******************irlrl'*********i<***********~<>'rl<*irl<********~rlrlrl<>~>'<>'<>'<* 

* File input has returned an error! End of file 77 * 
irl<********''*********~' >'<I< I< A A A l<lri<>'rlr/<*m~>'ri<>hh""'****>'~'*>'<** 

ERR3~ CMPB #E$EOF 
BNE ERRS~ 

End of file?? 
No , troubles I (else, "unknown error") 

***-l<'ic A A A A A A I< A A A "***************irl'***irl<*irlrlrlrlrl<*~'******'<'lrl<***•irldrld<* 

* "I don't think that I quite understand you!!" * 
****'>IAAAAI<AAAAAAAAAAAAAAAAAAAAAAAAAAAAA/cAAAAAAI<AAAAAAAAAAAAAAAAAA 

ERR35 LEAX <WHAT, PCR 
LBRA ERR 

Point to the "unknown error" msg 
And print it! 

A A A A A'ic A lc A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A >I A A A A A /c A A A A A~ 

* "I can't seem to find that file. Is this the correct disk??" * 
AAAAAAAAAAAAAAicAAicAAicAAAAicAicAAAAAAAAAAAAAI<AAAAAAAAAA"************ 

ERR4~ 

OUT 

ERRS !I 

ERREND 

LEAX ERROR,PCR 
LBRA ERR 

CLRB 

OS9 F$EXIT 

EMOD 
EQU * 
END 

Point to the "can't find error file" msg 
And print it! 

Return with no error 

End this process; return to parent process! 

The Unive .. sal 
Maclnkel'(s)!OM) 

a .. e he .. e 
Re-ink any Fabric 

ribbon automatically 
for less than 

5¢ 
Now one Universal Cartridge 
Maclnker (UC) re-inks all fabric car­
tridges and one Universal Spool 
Maclnker (US) re-inks all spools. We 
have Maclnker(s) dedicated to 
specialized cartridges, zip pack, har­
monica etc. Over 1000 printer brands 
supported. Use your Maclnker to re­
ink your dry, fabric cartridges (for 
less than 5 cents in ink) and watch the 
improvement in print-out quality. Our 
new, residue-less, lubricated, dot 
matrix ink yields a darker print than 
most new ribbons. Or get any of our 
basic ink colors: brown, blue, red, 
green, yellow, purple and use 
Maclnker to create and/or Re-ink 
your own colored cartridges. We 
have uninked or colored cartridges 
for the popular printers and ribbon 
re-loads for any printer. Operation is 
extremely simple & automatic with 
new, twin drive electric motor that 
supports CW and CCW rotating car­
tridges. A good quality fabric ribbon 
of average length can be re-inked 
almost indefinitely. In our tests one re­
inked Epson* 80 ribbon has outlived 
the estimated life of the print-head!! 
We receive consistent & similar feed­
back from our customers. As of 
August 85 we have over 40,000 MAC 
INKER(s) in the field, in. 5 continents 
(220 V motors available). Maclnker 
(UC) is $60.00. Cartridge drivers are 
$8.50/ea. We still have our first 
genE ration, dedicated Maclnker(s) 
for most popular printers. Prices start 
at $54.95 with most units below $60.00. 
Maclnker has been reviewed, ap­
proved and flattered in most 
magazines and even in the NEW 
YORK TIMES and the CHICAGO SUN 
TIMES. 

Univerwal Carlrldge Mac Jnker 

CIEm~ler 
Friends 
o415 S.W. Canyon Ct. 
Portland, OR 97221 
(503) 297-2321 
Order toll free 1-800-547-3303 
or ask for free detailed brochure. 
Dealers inquiries welcome. 
*EPSON is a trademark of EPSON CORP. 
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~~OOWTECH 
ACCESSIBLE APPLICATIONS 

Firing Up 
BASIC09 

By Richard A. White 
Rainbow Contributing Editor 

Last month we prepared a disk 
with selected portions of OS-9, 
BASJC09 and RUNB. The intent 

was to be able to back up this disk to 
provide working disks for each major 
programming effort, and one or two 
disks that can be a collection of small 
projects. Now I will assume you have 
done this and, disk in hand , are ready 
to get on with it. And cheers to you who 
got on with it on your own. Put the disk 
in Drive 0 and boot up. 

For reasons that will be apparant 
later, l suggest you enter both the date 
and the time at the prompts - did you 
put SETIME in your start-up file? Next 
you will see the BASIC09 copyright 
notice, BASJC09 on the left margin and 
READY below it. You are in BASJC09's 
System Mode. There are three modes, 
System, Edit and Debug. Commands 
available from System let you attend to 
housekeeping chores like loading, sav-

Richard White lives in Failfield, Ohio, 
and has a long background with micro­
computers and specializes in BASIC 

programming. With Don Dollberg, he 
is the co-author of the TIMS database 
management program. 
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ing and other file handling activities as 
well as issue commands to OS-9 . 

Commands can be sent to OS-9 by 
typing the dollar sign($) and following 
it with your Shell command. For exam­
ple , $MFREE will report the amount of 
free 111emory. By prefacing your Shell 
commands with the dollar si·gn you can 
do anything you might normally do 
from OS-9 provided there is enough 
memory available. The rub is that there 
isn't much free memory when BASIC09 
is resident. 

You have some control of memory 
usage from the System Mode. Enter · 
MEM at the prompt and BASJC09 re­
ports the amount of memory available 
in its buffer. This is the original buffer 
size you requested, less the amount 
taken by any resident procedures. Now, 
say you want to list a file but there is 
not enough free memory to load and 
execute LIST. You typed $liST MY­
FILE, the disk drive ran, the Error #207 
message appeared, and the BASIC09 and 
READY prompts reappeared. lfyou set 
your BASIC09 buffer size at 14K in your 
start-up file, you can now reduce the 
buffer from BASJC09's System Mode by 
typing MEM 12000. This reduces your 
buffer size approximately 2,000 bytes, 
which should give LIST some elbow 

room. MEM 14000 will return those 2K 
bytes if you need them later. 

Limited memory forces us to keep 
our program procedure modules small. 
This is good since it forces the creation 
of more maintainable programs. Only a 
piece of a program is active at any one 
time. BASJC09 lets us develop these 
pieces separately and keep them on the 
disk separately. They are loaded as 
needed and can be removed from mem­
ory when not needed to make room for 
others. This is even better than PASCAL 
where all procedures generally are kept 
in the program before the code that calls 
them. This also makes it easier to load 
and edit some module from another 
program that does nearly what we want 
rather than starting from scratch. 

To reinforce the memory lesson, if 
you don't specify buffer memory when 
calling BASIC09, only a 4K buffer is 
allocated. Both your program and its 
data must fit into the buffer. But, you 
can request added memory when you 
first call BASIC09, or you can use MEM 
to enlarge the buffer from System Mode 
of BAS1C09. 

From System Mode, the DIR com· 
mand displays the name, size and var· 
iable storage requirements of ead 
procedure in the buffer or work space 



TERMINAL NOT INCLUDED 

The QT 

The QT family of multi-user, multi-tasking 
computers supports from 4 to 20 users. 
Currently 9 models are available, ranging in price 
from$ 1,595 to$ 8,795. Models are available 
with the Motorola 68008, 68000 or the new 32 
bit 68020 CPU. CPU speeds range from 8 Mhz 
to 16.67 Mhz; RAM size from 128K to 2048K 
and ROM from 2K to 256K. All the QT's have 
a built in SASI interface and will support any 
hard drive. All QT's include OS9/68K, the 
multi-user operating system with Basic, utilities, 
word processing and spreadsheet programs. The 
QT's take up less than one cubic foot of space. 

The QT series: 

The basic QT has 128K RAM, 68008 CPU, 8 
Mhz and will support 4 users and 2 printer ports. 
The single floppy version is 'priced at $ 1,595 
(Retail$ 2,095) and is field upgradeable to 512K 
RAM and 20 Meg hard drive. This system sells 
for$ 2,995 (Retail$ 3,595). 

The QT Plus series: 

This QT has 512K RAM, 68000 CPU, 10 Mhz 
and supports 4 users and 2 printer ports. The 
single floppy version is priced at $ 2,095 (Retail 
$ 2,695) and is field upgradeable to 1024K, 8 
serial ports and hard disk. The QT Plus 4 user 
system with 512K RAM and 20 Meg hard drive 
is priced at$ 3,495 (Retai'l $ 3,995). The 512K 
upgrade costs $ 395 (Retail $ 495). 

This QT has 2048K RAM, 68020 CPU, 12.5 
Mhz and supports 4 users and 1 printer port. 
This system can be expanded to 20 users with 
16.67 Mhz. The QT 20 with a 20 Meg hard 
drive sells for$ 7,495 (Retail$ 8,795). 

QT Price List 1986 

CONFIG. DIRECT RETAIL 

QT 1 Drive $1,595 $2,095 
QT 2 Drives $1,750 $2,295 
QT 20MegHD $2,995 $3,595 

QT+ 1 Drive $2,095 $2,695 
QT+ 2 Drives $2,250 $2,895 
QT+ 20MegHD $3,495 $3,995 

QT20 20 Meg HD $7,495 $8,795 

059/68000 SOFTWARE 
Available Now 

Sculptor 
Microware C 
Microware Pascal 

$995 ($695 for QT owners) 
$400 
$400 Add 3.50 Shipping 

FRANK HOGG 
LABORATORY 1986 

770 James St., Syracuse, NY 13203 Telex 646740 

OS9 is a trademark ofMicrowarc Inc. 315/474-7856 



What the manual does not say is that 
pressing the ENTER key alone does the 
same thing. Since we have not yet 
started . writing a procedure, the work 
space should be empty and DIR or 
ENTER should return the following on 
the screen. 

Basic~9 
Ready 
B: 

Name Proc-Size Data-Size 

13~55 free 

Ready 
B: 

I had asked for l4K of buffer so you 
can see that BASIC09 grabs nearly I K for 
its own operations. I have been working 
on a notepad program. The main mod­
ule is called "notes." This module and 
others in the program run two utility 
modules called "printat" and "isupper," 
which are loaded with "notes." Now 
when I press ENTER, I get this display. 

Ready 
B: 

Name 
notes 
printat 

*is upper 

11537 free 

Ready 
B: 

Proc-Size 
1134 
82 
317 

Data-Size 
5~38 
22 
54 

The free memory has been reduced by 
the amount of memory used for the 
procedures. The data sizes are reported, 
but data space has not been allocated at 
this point. However, there is obviously 
plenty of space left for the data. The 
asterisk points to the last active proce­
dure. In this case, "isupper" was the last 
procedure loaded, so it was active last. 
If I request only a 4K byte buffer, there 
will be space for the procedures, but not 
for the data and BASIC09 will display the 
following. 

MEM 4~~~ 

Ready 
B: 

Name 
notes 
printat 

*isupper 

1297 free 

Ready 
B: 

Proc-Size 
1134 
82 
317 

Data-Size 
5~38? 
22 
54 

BASIC09 knows that there is not 
enough memory t0 run "notes" and 
flags the fact with a question mark 
following the data size. 

With BASIC09, you will get to know 
and love the friendly asterisk. Think of 
it as meaning all or all the way, depend­
ing on the context in which it is used . 
It is particularly useful when saving, 
killing and packing programs with a 
number of modules in the work space. 
If I type SAVE NOTES the procedure 
"notes" will be saved to a file on disk 

named "notes." If I type SAVE* NOTES, 
the procedures "notes," "printat" and 
"is upper" will all be saved to one file on 
disk named "notes." The next time I 
load notes, all three procedures will be 
loaded. 

Procedures are written and edited in 
the Edit Mode. Type EDIT, orE, and the 

~~To reinforce the 
memory lesson, if you 
don't specify buffer 
memory when calling 
BASIC09, only a 4K 
buffer is allocated." 

procedure name and you will be in Edit. 
Lowercase works as well, and I usually 
stay in lowercase. 

Color BASIC gives you the capability 
to start printing anywhere on the screen 
with PRINT @I. BASIC09lacks PRINT @I , but 
has a way to position the cursor at a 
particular column and row. It's a tad 
awkward, so I put the code to do this 
in a short utility named "printat." For 
tutorial purposes it is an excellent first 
program, for it is both simple and will 
be continually usable as you program in 

SERIAL 10 PARALLEL 
PRIIIER IIIERFACE 

DISK DRIVE SYSIEMS 
ALL 112 HEIGHT DOUBLE SIDED 

Drive 0 (addressed as 2 drives!) ... ... ..... ...................... .. . ..... s235 

SP-2 INTERFACE for EPSON PRINTERS: 
• 300-19,200 BAUD rates 

• Fits inside printer - No AC Plugs 

• Optional external switch ($500 extra) frees 
parallel port for use with other computers 

• $4995 (plus s3oo shipping) 

SP-3 INTERFACE for MOST OTHER PRINTERS: 
• 300-19,200 BAUD rates 

• External to printer - No AC Plugs 

• Built in modem I printer switch-no need for 
Y-cables or plugging/unplugging cables 

• $6495 (plus $300 shipping) 

Both also available for IBM, RS-232 and Apple IIC computers. 
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Drive 0, I (addressed as 4 drives!) .......... s350 
All above complete with HDS controller. cable, & drive 

in case with power supply 

Bare Double Sided Drives .. .............. . ..... .. .... .. ... ........ s I 09 
Dual 112 Height Case w/ Power Supply .. ... . . ......... ..... .. .. .............. s49 
Double Sided Adapter . . . . . . . .. .. . . .. . .. . . . s25 
HDS Controller, RS ROM & Instructions ....... . .. ... . .... .... . ......... .... s 119 
25 CDC DSIDD Diskettes . s32 & s3 s /h 

We use the HDS controller exclusively. Can use 2 d ifferent DOS ROM's . 
Shipping Costs: 'Sidrive or power supply. s I 0 max. 

Co Co Serial Cables 15 ft .-SIO. Co Co/RS-232 Cables IS ft.-S20. 
Other cables on request. (Add $300 shipping) 

P.O. Box 293 
Raritan, NJ 08869 
(201) 722-1055 

ENGINEERING DEALER INQUIRIES INVITED! 



THE SCULPTOR SYSTEM 

Sculptor combines a powerful fourth generation 
langauge with an efficient database management 
system. Programmers currently using traditional 
languages such as Basic and Cobol will be amazed at 
what Sculptor does to their productivity. With 
Sculptor you'll find that what used to take a week can 
be achieved in just a few hours. 

SCULPTOR INDEPENDENCE 

Sculptor is available on many different machines and 
for most operating systems, including OS9 6809 Level 
II and OS9/68000, MS DOS, Unix/Xenix and VMS. 
The extensive list of supported hardware ranges from 
small personal computers, through multi-user micros 
like the QT, up to large minis and mainframes. 
Sculptor is constantly being ported to new systems. 

APPLICATION PORTABILITY 

Mobility of software between different environments 
is one of Sculptor's major advantages. You can 
develop applications on a stand-alone PC or th~ new 
Level II CoCo and - without any alterations to the 
programs- run them on a large multi-user system like 
the QT. For software writers this means that their 
products can reach a wider marketplace than ever 
before. 

FHL CHOOSES SCULPTOR 

We choose Sculptor for the development of 'Mint', 
our Dental Office Management system because we did 
not want to restrict our market for it and because 
Sculptor is fast and easy to use. We started 
development in 1983 and since then Sculptor has gone 

thru constant improvement and is now running on a 
v~ry wide array of computers. We are very pleased 
w1th Sculptor and intend to stay with it from now on. 

I LIKED IT SO MUCH I BOUGHT 
THE COMPANY! 

That's what the ad says for the popular razor. I did 
like it that much but they wouldn't sell, so we did the 
next best thing. We became the distributor for Sculptor 
in the US. Because we use it each and every day we 
were the natural choice. Everyone who has bought 
Sculptor from us likes it, and even more important 
they all use it. How many languages do you have on 
the shelf that you no longer use? Sculptor is the ONLY 
language I use for applications, make it yours today. 

THE BOTTOM LINE 

OS9 Level II 6809 and OS9/68000 $995.00 * 
MS-DOS (PC-DOS and compatibles) $595.00 

Call for prices on larger minis and mainframes. 
* QT versions of Sculptor are only $695.00 

NOTE: New Level II CoCo Owners: At this writing 
the new CoCo does not exist, however we are of the 
opinion that Sculptor will run on this new machine. 
Call us after it does exist for confirmation of Sculptor 
operation. 

1976 ~u - --
FRANK HOGG 
LABORATORY 1986 

770 James St., Syracuse, New York 13203 Telex 646740 

315/474-7856 



BASIC09. It is called with this line in a 
BASIC09 procedure. 

RUN printat(col,row) 
To write "printat," we enter the Edit 

Mode and proceed to type it in. Here 
is what your screen will show. The E: is 
the Edit Mode prompt. · 

Ready 
B:e printat 
PROCEDURE printat 
,'( 

E: 

Edit Mode is a line-oriented text 
editor. Compared to a screen-oriented 
editor like TSEDIT, Telewriter or 
DynaStar, line editors leave much to be 
desired. Still, BASIC09's editor has cer­
tain advantages that make it the pref­
erable editor for entering BASIC09 pro­
grams. First, it checks the syntax of 
each line as it's entered. Next, when you 
leave the Edit Mode, a check is made 
for other types of programming errors, 
for example, incomplete control struc­
tures such as FOR without a NEXT. 
Finally, it is able to deal with line 
numbers or do without them. There are 
19 editor commands. I will discuss only 
a few. 

A line of text is preceded by a space. 
This is perhaps the hardest thing to 
remember since it is different from most 
other word processors you may be more 
familiar with. The editor tries to inter­
pret a non-space character immediately 
after the E: prompt as a command 
character. An asterisk immediately 
following a command character means 
all or go all the way. If the plus sign ( +) 

means move forward one line, + 10 
means move forward 10 lines and +* 
means go to the end of the program. An 
ENTER alone moves you forward one 
line. The minus sign (-) moves you 
backward in the program, -l 0 means go 
back 10 lines and-* means go back to 
the beginning. 

There are commands: to change, c; 
delete, d; list, I; renumber, r; and s 
(search for a string). These apply to the 
current line or the next occurrence of a 
string in a change or search command, 
except when followed by the asterisk 

printat 

quiting is not always graceful. Here is 
where errors that are non-syntax in 
origin are reported, sometimes at great 
length. Don't worry if some get lost off 
the screen. From System Mode you can 
list your procedure to the printer and all 
the errors are printed at the end of the 
listing. Just another service from 
friendly BASIC09. 

The operation of all these commands 
is well-covered in the BASIC09 manual. 
Read it and practice. 

Following is the entire "printat" 
procedure. 

PROCEDURE 
~~~~ 
~~~B 
~~21 

PARAM col,row:INTEGER 
PRINT CHR$(2); CHR$(col+32); CRR$(row+32); 
END 

meaPing all. Of these commands, only 
LIST can be followed by a number 
meaning the number of lines forward to 
be listed. 

The change command is a single-line, 
text substitution editor. You follow the 
'c' with a delimiter character such as a 
slash, comma or period. You choose the 
delimiter so it is different from any 
character in the original text string or 
the substituting text string. Next comes 
the original text string, another delim­
iter character (it must be the same 
character as the first delimiter) and the 
text string to be substituted. A final 
delimiter is optional. You cannot 
change a line number with the 'c' com­
mand. That is what 'r' is for. 

The most important command is 'q', 
which allows you to quit editing and 
return to System Mode. But be warned: 

The numbers in the left column are 
the number of bytes from the start of the 
procedure file to the start of each line 
in Hex. If you enter your program in 
lowercase, BASIC09 will change all 
BASIC09 keywords to capitals and leave 
variables and procedure names in low­
ercase. BASIC09 does some other text 
formatting to improve readability, 
including automatic indenting and 
removal of unnecessary spaces and 
parentheses. 

A PARAM statement is a special type 
of dimension statement that defines 
variables to which values will be passed 
by the calling procedure. In this case, 
integers for the column and row posi­
tion of the cursor will be sent. The 
ability to pass various types of data to 
and from a procedure makes modular 
programming possible. 

TRS-80 COLOR COMPUTER USERS NEWSPAPER 
SELL OR TRADE YOUR UNWANTED PROGRAMS DR HARDWARE IN THIS MONTHLY NEWSPAPER. FIND GREAT BUYS. 
CIRCULATION - OVER 18,000 COCO OWNERS. LIST YOUR CLUB DR BBS. FULL OF TIPS, ARTICLES, REVIEWS 
AND PROGRAMS FOR YOUR COCO. DON'T DELAY, SUBSCRIPTION STARTS AT ONLY $5.00 PER 12 ISSUES(1 YEAR) 
CLASSIFIED AD'S ONLY $.15 A WORD, USE SEPERATE SHEET OF PAPER FOR CLASSIFIED AD'S 
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YES - I WOULD LIKE A SUBSCRIPTION TO COCO ADS 
YEAR THIRD CLASS MAIL $5.00 
YEAR FIRST CLASS & CANADA $10.00 

NAME ----------------------

ADDRESS ------------------

CITY STATE ---------'ZIP ___ _ 
PLEASE HAVE CHECKS PAYABLE TO - P D SOFTWARE 
P 0 BOX 13124 HOUSTON, TEXAS 77219 



DynaStar 
DynaStar is our most popular word processor for OS9. 
DynaStar works with 0-Pak and WordPak I and II. DynaStar 
will also work with Level II OS9, which means that an 
upgrade will be available for the new CoCo that runs Level 
II OS9. DynaForm, the text formatting part of DynaStar 
has Mail-Merge, an extra cost option on other word 
processors. 
A terrific buy at ONLY $49.95 each. 

Add $3.50 shipping 

0-Pak 
The first OS9 product and still our most popular! 

NEW!!! COMPLETE SOURCE for 0-Pak now 
available!!! (In C and assembler) 
For those of you who always wanted to know how we did it, 
here is your chance. The complete source for 0 -Pak is now 
available for only $70.00. Of course, you have to show 
that you own a copy of 0-Pak to get it, or buy both 0-Pak 
and Source for ONLY $100.00. 
As always 0 -Pak is ONLY $34.95. 

Add $3 .50 shipping 

Word-Pak II and UVD 
If you are not using a Word-Pak II, you must be going 
blind by now. Word-Pak II gives you a true 80 column 
display like the 'big boys' have. The price includes the 
Basic software but the OS9 software is 17.95 extra. Get 
your Word-Pak II today ONLY $134.95. 
To use the full potential of the Word-Pak J/ you will need a 
video driver. UV D is the best we have seen because it 
works with all versions of the CoCo and requires NO 
soldering! ONLY $29.95 

Add $3.50 shipping 

Disk Drives for your CoCo 

You can buy cheaper drives for your CoCo but you can't buy 
better! Even Tandy sells cheaper drives than we do . We 
don't want to lower our standards so we still sell the best 
drive for your money. We only sell double sided drives in 
the best case we could find with a power supply that won't 
quit. We use the best controller on the market (The new 
J&M) the best drives (Teac) and our case. 

All drives are 112 height, double sided and our cases will 
hold two drives. 

Drive 0 DS 40 $339.00 add $120 for drive 1. 
Drive 0 DS 80 $349.00 add $130 for drive 1. 

SPECIAL Now our drive 0 systems include BOTH RS DOS 
ANDJOOS!!! 

RS Disk Basic ROM 1.1 $20.00 Call for bare drive and 
custom cable prices . 

Add $5.00 shipping 

Cross Assemblers 
Create 68000 code on your CoCo!! 
At these prices it would be worth it just for the 68000 
alone, but we also give you the ability to work with the 
1802/5, 6800/01/ll/03, 6804, 6805, 6809, 6502/3, 
8080/5 8048, 8051, Z80, and the 68000!!! Not only that, 
we give you the COMPLETE SOURCE too! (In C) 
All this for ONLY $200.00! Whew! 

Add $3.50 shipping 

Brian Lantz's UniCharger 
With UniCharger on you system you will think that you're 
running Unix. UniCharger adds 29 commands to your basic 
system that really makes it shine. This is Brian Lantz's 
first major project for OS9 and it showed the rest of us what 
he can do. Turn your computer into a real powerhouse with 
UniCharger. ONLY $150.00 and worth it! 

Add $3.50 shipping 

Uti/iX by Harry Fair 

Harry was deeply involved in the development of ABasic 
and has done considerable work behind the scenes for OS9. 
Now we have Ulilix, 15 utilities that work like their Unix 
counterparts. cat, code, crypt , diff, display, grep, lower, 
upper, pack, unpack, pr, sort, tail, time, and we. All these 
for ONLY $49.95! 'diff alone is worth the price! 

Add $3.50 shipping 

SDisk & Bootfix 
Replace your Tandy disk driver module with one that works 
with all drives . You can change individual step rates to 6ms 
and even use standard OS9 format. A must for double sided 
drive users. Includes its own 
$29.95, $35.95 with Bootfix . 
sided drives) 

format command. ONLY 
(for booting from double 

Add $3.50 shipping 

OS9BOOKS 
OS9 ira lrad~n:ut cf Micruwan Inc . 

Complete Rainbow Guide to OS-9 $18.95 
Basic09 Tour Guide $18.95 
Official OS9 Manual Set $40.00 

Find out what Tandy left out. 
RMA Manual $25.00 

Use the relocating assembler that you get with Tandy's C. 
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WE'VE OUTDONE OURSELVES! 
DS-6.9A DIGISECTOR TM 

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

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

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

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

OR your DS-69 & 
MAGIGRAPH Graphics Editor on disk 

DS-69 DIGISECTOR TM 

$149.95 
$ 59.95 
$ 39.95 

THERE'S ONLY ONE BETTER VIDEO DIGITIZER. 
And that's the DS-69A. The DS-69 is The Micro Works' original video digitizer, tried and true since 1984. It provides 
almost all the features of the DS-69A and is now available at a new low price. The DS-69 features; 

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

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

Superb image quality produced by both Digisectors. 

Printout 

Terms: Visa, Mastercard, Check or C.O.D. 

Screen Screen 

NO RISK GUARANTEE 
If you are not completely satisfied with the performance of. your new DS-69A or DS-6 
you may return it, undamaged, within ten days tor a full refund of the purchase price 
We'll even pay the return shipping. If you can get any of our compet itors to give you 
the same guarantee, buy both and return the one you don't like. We know which one 
you'll keep. 

TH[C!J::. D© ~ 
Purveyors of Fine Video Digitizers Since 1977. W@ 

P.O. Box 1110 Del Mar, CA 92014 (619) 942·240 



In BASIC09, if a simple string or 
numeric variable is used without being 
declared in some way, the variable will 
be automatically dimensioned with a 
default size. A string will be set to 32 
characters , while a number will be real 
(floating point decimal) . These defaults 
will se ldom be the ideal. Integer and 
byte variables take less memory, run 
fas ter and can be used in most cases. A 
string may be as short as one character 
to get a 'y' or 'n' response, or can be 
thousands of bytes long to form a buffer 
into which characters are poked. Al­
ways declare your variables with DIM 
or PARAM. 

OS-9 makes available a number of 
control codes to manage the alpha and 
graphics screens. These codes are sum­
marized on Page 131 of your red OS-
9 commands manual. BASIC09 uses them 
by printing them to the standard out­
put. OS-9 intercepts them and routes 
them for action. The code "02" initiates 
the position alpha cursor operation, 
which is followed by two values, one for 
the column across the screen plus 32 and 
the other for the row down plus 32. The 
screen starts at Column 0, Row 0. An 
ending semicolon (;) holds the cursor at 
the selected location and END sends 
control back to the calling procedure. 

The procedure "isupper" is designed 
to convert lowercase letters in a string 
to uppercase. One use is to convert 
menu and prompt response characters 
so you need only test for uppercase 
characters. 

PROCEDURE isupper 
~)I )I )I DIM count, line _length: INTEGER 
)I)I)IB PARAH answer: STRING [25] 
)1)117 DIM ascii:INTEGER 
)l)llE DIM char:STRING[l] 
~~2A DIM work_string:STRING[25] 
~~36 
9937 count:-1 
~~3E line _length: -LEN(answer) 
994 7 work _string:-"" 
~~4E 
}J94F WHILE count<line length+l DO 
~)I SF ascii: -ASC(HIDS (answer, count, 1)) 
)1~6E IF ascii<96 THEN 
)1)17A char: -CHR$ (ascii) 
9983 work_ string: ""'WOrk _string+char 
9f18F count : •count+l 
)1)19A ELSE 
)1)19E char:-CHR$(ascii-32) 
9f1AA work string:-work string+char 
99B6 counC: -count+l -
)I)ICl ENDIF 
)I)IC3 END!I'HILE 
)I)IC7 
f1f1C8 answer: - vork _string 

)I)ID)I END 

All "isupper" variables are DIMen­
sioned at the start of the procedure. The 
contents of the string variable "answer" 
will be supplied by the calling procedure 

so it is dimensioned using the keyword 
PARAM. All other variables are local 
to "isupper" and are dimensioned using 
the keyword DIM. A number of vari­
ables of the same type may be included 
in a single DIM statement as long as 
they are separated by commas. Varia­
bles "count" and "line_]ength" are in 
the same statement and "ascii" could 
have been added as well. String varia­
bles "char" and "work_string" require 
different dimensioning statements since 
their lengths are different. 

Variables declared with DIM are 
local to the procedure where they are 
declared . This means you can use the 
same variable name in another proce­
dure to mean something entirely differ­
ent. Compare this to Color BASIC where 
variables are global and have a single 
meaning anywhere in the program. 

You can write an assignment state­
ment four ways. The forms "LET 
count= I", "LET count:= I", "count= 1" 
and "count:= 1" will all work. The last, 
"count:= 1," models PASCAL syntax and 
is preferred. 

After the variables are declared they 
must be initialized . Variable declaration 
sets aside memory space for the varia­
ble, but does not change what is in that 
memory space, which could be any­
thing. This also is different from Color 
BASIC where all numeric variables are 
initialized to zero and all strings are set 
to null when a program is first run. So, 
the statement "work_string:=""" is vital 
if "isupper" is to function. 

FOR ••• TO ••• NEXT is the only loop 
control statem·ent in Color BASIC. 

BASIC09 provides four plus a special 
form of IF /THEN (EXITIF. .. THE 
N ... ELSE ... ENDEXIT) to escape from 
a loop . I choose to use the WHILE 
.. . DO ... ENDWHILE in "isupper" 
though I could have used any of 
the looping control structures. 
WHILE ... DO makes a. test at the very 
beginning and does the code in the loop 
only if the test proves "true." If 
"isupper" is sent a null string, and 
line_length=O, the program jumps over 
the WHILE ... DO and returns "answer" 
unchanged to the calling procedure. 
This avoids an error in the statement 
ascii:=ASC(MID$(answer ,count,!)). 

The contents of "ascii" will be the 
ASCII value of a character from the 
"answer" string. If this value is less than 
96, the character must be a non­
lowercase character and can be added 
directly to "work_string." If the charac­
ter is lowercase, 32 is subtracted from 
its ASCII value yielding the ASCII 

Four (4) Screens: 32xl6. 51x24, 64x24, 85x24 Yes 
Written in High Performance, Powerful 

Machine code Yes 
Available in 16K, 32K, 64 Versions Yes 
Extended BASIC is NOT Required! Yes 
"RAM DISC" ex tra text storage Yes 
Loads in single load , does not occupy disk Yes 
Menu-driven disk & cassette l/0 Yes 
Over 100 Support Function Keys Yes 
Full Screen cursor control wi1h auto 

repeat keys Yes 
Compm ible with ANY Printer Yes 
Able to insen Comrol Codes Yes 
5 separate printing modes Yes 
Auto Double column priming Yes 
Baud rate up to 9,600 baud Yes 
Each key depression produces a sound, 

so yo u just type Yes 
"Typewriter mode" saves paper Yes 
"Programmable word / phrase" saves time Yes 
Displays underlined words on Screen Yes 
True lower & upper case charact ers -

true descenders Yes 
Perfect margin justification Yes 
Auto cent er ing - page numbering Yes 
NO hardware modifications needed Yes 
Select lines per p·age- force new page Yes 
Three (3) Search modes Yes 
Recall accidental deletions Yes 
Block copy & Block move Yes 
Page forward & Backward in memory Yes 
"Margin Offset" allows any number of 

letters pecified - artwork / text combined 
together. Yes 

Complet e 66 page manual included Yes 

Load any program into buffer for 
examination or changes Yes 

Edit or examine ANY high level language, 
such as BASIC Yes 

Allowed to view ALL the Computer' s 
memory Yes 

Language function key to help make writing 
high leve l language eas ier Yes 

"RAM TEST," a complete memory 
diagnostic program Yes 

WORD TRIADrM ~ 
AAINIOW 

I) . Disk version has ALL Options 
SuggeSied Retail Price (S.R.P .) $59.95 

Special INTROductory price- NOW ONLY $44.95 
2). 32/ 64K cassette tape version 

all opt ions except disk (S.R.P.) $49.95 

Special INTROductory price- NOW ONLY $34 .95 
3). 16K casselte tape version- memory 

limitatio ns do not allow for Hi-Res Screens, 
double column 
print/RAM DISC (S.R.P .)$39 .95 
Special INTROductory price- NOW ONLY $24.95 
Ext ra Special Bonus offer: We pay ALL postage, 
shippi ng & handling charges plus any app licable 
taxes . 
WORD TRIAD is Published by: Lewis & C lark 
Software 
To o rder, send check or money order to: 
Distributed by: COST PLUS ELECTRONICS 

P. 0. Box 6467 - 301 S. Staples St. 
Corpus C hri sti , Texas 78411 
(512) 88 1-9540 

For Visa a nd MasterCard o rders only please call 
Nationwide Toll Free 1-800-82 1·0728 

o r in TEXAS 1-800-292·5619 
Write for free brochure - dealer and di stributor 

inquiries welcome 
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RAINBOWfeat/PCMfest 
Chicago, Illinois 
Dates: May 23-25, 1986 
Hotel: Hyatt Regency-Woodfield 
Rooms: $60 per night, 

single or double 
Advance Ticket Deadline: 

May 16, 1986 

RAINBOWfest is the 
only computer show 
exclusively dedi-

cated to your Tandy Color 
Computer. Nowhere else 
will you see as many pro­
ducts, have access to the 
top experts, or be able to 
attend free seminars. It's the 
next best thing to receiving 
the latest issue of THE RAIN­
BOW in your mailbox! 

Every RAINBOWfest fea-

tures many delightful sur­
prises. It's a great opportu­
nity for commercial pro­
grammers to show off new 
and innovative products for 
the first time. You get the 
jump on new capabilities for 
your CoCo. In exhibit after 
exhibit, there are demon­
strations, opportunities to 
experiment with software 
and hardware, and special 
RAINBOWfest prices. 

You can set your own 
pace between visiting ex­
hibits and attending the val ­
uable, free seminars on all 
aspects of your CoCo -
from improving BASIC skills 
to working with the sophis­
ticated OS-9 operating sys­
tem. 

Many of the people who 
write for THE RAINBOW - as 
well as those who are writ­
ten about - are there to 



meet you and answer your 
questions. You'll also meet 
lots of other people, just like 
you , who share your inter­
est in the Color Computer. 
It 's a person-to-person 
event, as well as a tremen­
dous learning experience, 
in a fun and relaxed atmos­
phere. 

To make it easier for you 
to participate, we schedule 
RAINBOWfests in three 
parts of the country. If you 
missed the fun in Palo Alto, 
California, why don't you 
make plans now to join us in 
Chicago? For members of 
the family who don't share 
your affinity for CoCo, 
you 'll be comfortable know­
ing that RAINBOWfest is 
located in an area with 
many other attractions. 

The Hyatt Regency­
Woodfield offers special 
rates ($60, single or double 
room) for RAI NBOWfest. 
The show opens Friday eve­
ning with a session from 7 
p.m. to 10 p .m. It 's a 
daytime-only show Satu r­
day - the CoCo Commu­
nity Breakfast (separate 
tickets required) is at 8 a.m., 
then the exhibit hall opens 
promptly at 10 a.m. and runs 
until 6 p.m. There will be no 
exhibition hours or semi­
nars Saturday evening . On 
Sunday the exhibit hall 
opens at 11 a.m. and closes 
at 4 p.m. 

Tickets for RAINBOWfest 
may be obtained directly 
from THE RAINBOW. We ' ll 
also send you a special 
reservation form so you can 

get your spec ial room rate. 
Come to RAINBOWfest! 

~~v- ~- ~~~rtoa~~~~~ 
BOWf t also entitles you to 
visit CMfest! It's a show 
focusing on Tandy's new 
generation of computers -
the Tandy 1000, 1200, 2000 
and 3000 MS-DOS compu­
ters, and the Tandy 100, 200 
and 600 portables. 

PCMfest is sponsored by 
our sister publication, PCM, 
The Personal Computer 
Magazine for Tandy Com­
puter Users. The show will 
be in the same location as 
RAINBOWfest and the ex­
hibit hours will be exactly 
the same. If you use one of 
the newer Tandy compu­
ters, don 't miss it. 

YES, I'm coming to Chicago! I want to save by buying tickets now at the special advance sale price. 
Breakfast tickets require advance reservations. 

Please send me: 

__ Three-day tickets at $9 each 

__ One-day tickets at $7 each 

Ci rcle one: Friday Saturday Sunday 

total __ 

total __ 

__ Saturday CoCo Breakfast at $12 each total _ _ 

Handling Charge $1 $1 .00 

TOTAL ENCLOSED __ 
(U.S. Currency Only, Please) 

D Also send me a hotel reservation card for the Hyatt 
Regency-Woodfield ($60, single or double room) . 

Name (please print) 

Address ---------------
City __________ State ___ _ 

Telephone ZIP __ _ 
Company _ ____________ ___ 

D Payment Enclosed, or Charge to : 

D VISA D MasterCard D American Express 
Account Number ___________ _ 

Exp. Date--------------
Signature _____________ _ 

Make checks payable to: The RAINBOW. Mail to: RAINBOWfest, The Falsoft Building, 9509 U.S. Highway 42, P.O. Box 385, Prospect, 
KY 40059. To make reservations by phone, call: (502) 228-4492. 

Advance ticket deadline: May 16, 1986. Orders received less than two weeks prior to show opening will be held for you at the door. Tickets will 
also be available at the door at a slightly higher price. Tickets will be mailed six weeks prior to show. Children 4 and under, free; over 4, full 
price. 

' 



value of its uppercase equivalent. The 
character having this value is found and 
added to "work_string." 

Each control structure has a unique 
END word. This is because these struc­
tures may span many lines of code and 
BASIC09 has no other way of knowing 
what belongs with the control structure 
and what does not. Color BASIC is no 
different. Each FOR must have a NEXT, 
which may be many lines down. IF 
••• THEN ••• ELSE must be on a single 

~~os -9 makes available 
a number of control 
codes to manage the 
alpha and graphics 
screens. These codes 
are summarized on 
Page 131 of your red 
OS -9 commands man­
ual." 

line so the next line number_ gives Color 
BASIC the structure termination infor­
mation it needs. In "isupper" ENDIF 
terminates the IF ••• THEN ••• ELSE 
structure. The following ENDWHILE 
does the same for WHILE ... DO, send­
ing the program to the test in the 
WHILE ... DO. If the test is false, control 
goes to the line following END WHILE. 

This line, answer:=work_string, as­
signs an all uppercase string to 

"answer," which returns it to the calling 
procedure. The END is optional, but is 
good programming practice making the 
procedure more readable. 

You.can run "printat" and "isupper" 
from BASIC09's System Mode, but you 
will not fully see what they do. A better 
way is to write a short procedure that 
uses each and demonstrates what they 
do , as the following "demo" procedure 
does . 

PROCEDURE demo 
~~~~ DIM temp$:STRING[1] 
~~~C DIM answer:STRING[25] 
~~18 REPEAT 
~~1A 
~~1B PRINT CHR$(12) 
~~2~ PRINT 
~~22 PRINT "Enter string." 
~~33 PRINT 
~~35 GET #~,answer 
~~3E RUN isupper(answer) 
~~48 RUN printat(2,1~) 
~~53 PRINT answer 
~~58 RUN printat(2,12) 
~~63 PRINT "Enter another? y/n" 
~~79 RUN printat(2,14) 
~~84 GET #~,temp$ 
~~BD 
~~BE RUN isupper(temp$) 
~~98 UNTIL temp$="N" 
~~A4 END 

The procedure "demo" uses only two 
variables that are both dimensioned 
with DIM statements. The variable 
"temp" is one character long and is used 
to get single key responses from the 
keyboard. String variable "answer" can 
take up to 25 characters from the key­
board . 

A REPEAT.. . UNTIL loop makes its 
test at the end of the loop, so its code 
will always be executed at least once. It 
is an excellent control structure where 
you want to repeat until the user indi­
cates "quit" with a particular keystroke. 

Printing CHR$ ( 12 ) clears the screen. 
This is the same as CLS in Color BASIC. 

"GET #O,answer" gets characters 
from the keyboard, path #0, and puts 
them into the variable "answer" until its 
25-character limit is reached or until it 
sees a carriage return (ENTER) . 

The procedure "isupper" is run with 
the string "answer" supplied as a pa­
rameter. It converts the string to all 
uppercase and returns the string in the 
variable "answer," which is printed to 
prove the fact to you. Notice the use of 
"printat" to position the cursor on the 
screen. Actual numbers are used as 
parameters, but these could have been 
integer-type variables. 

Finally, the user is asked if he wishes 
to enter another string. Since a single 
character response is needed, the one 
character string vari able "temp$" is 
used in the GET statement, eliminating 
the need for the user to type both the 
character and an ENTER . The statement 
" RUN isupper(temp$)" does any 
needed case conversion. If temp$="N", 
the test after UNTIL is true and the 
procedure ends. Note that when testing 
for equality, temp$="N", only the equal 
sign is used, the colon-equal symbol(:=) 
is reserved for assignment statements 
only. 

We have covered a little about a lot 
of things in this article . We have seen 
part of the operation of the System and 
Edit modes. I have also given you two 
useful procedures and a program to 
demonstrate them to get you some 
hands-on programming. I have passed 
right by some things I don't use as 
much, if at all. We will pick some of 
these up in later columns . 

Our last bit of business is how to 
depart BASIC09 from the System Mode. 
Type b~e and press the ENTER key. ~ 

ASSEMBLY LANGUAGE PROGRAMMING for the TRS-80 COLOR COMPUTER 

At last - The book exclusively for you and your Coco ! ! 
You've learned BASIC and are now ready to learn assembly 
language programming. This hands-on guide begins with the 
basics and progresses to the expert level; revealing 
programming conventions and techniques and ell the 
internal capabilities of the TDP-100, CoCo 1 and 2. At 
every step of the way are illustrations, sample programs, 
and plain English explanations. All sample programs are 
shown as assembled with Radio Shack's EDTASM+ cartridge. 
Plus, a complete chapter explains how to use all EDTASM+ 
capabilities. This book describes how to write 
subroutines, interrupt handlers, programs that control 
the graphics display modes, cassette, disk, keyboard, 
sound, joysticks, serial l/0, interrupts, and use of ROM 
resident subroutines. Not only is the MC6809E 
microprocessor described, but also the video display 
generator (VDG) l interface ers (PIA) and 

236 THE RAINBOW March 1986 

how they all work together. This book is suitable as a 
high school or college textbook. 
CHAPTERS: The Binary Number System - Memory and Data 
Representation - Introduction to MC6809E Microprocessor -
Addressing Modes of the MC6809E - MC6809E Instruction 
Set - Assembly Language Programming with EDTASM+ -
Assembly Language Programming - Assembly Language and 
Extended Color BASIC Internal Control and Graphics 
Technical Details. 

289 pages TRS-80 & EDTASM+ are 
soft cover trademarks of Tandy Corp 

$16.00 U.S. plus $1.50 shipping. Check or money order . 
Rl residents please add 6% sales tax. Volume discounts 
are available. 

Published and 
sold by 

TEPCO 
30 Water Street 

Portsmouth RI 02871 



BARDEN'S BUFFER 

Listening to 

rwn 
~ 

Your CoCo with 
Assembly Language 

0 ne of the nice things about as­
sembly language is that it gives 
you access to parts of the com-

puter that just can't be handled through 
BASIC. Take sound effects and music, 
for example. Sure, you can use SOUND 
in Extended BASIC to sound a tone for 
a certain length of time. You can also 
use the PLAY command in Extended 
BASIC to play musical notes. However, 
with BASIC you are limited to these 
short, simple tones. Assembly language, 
on the other hand, allows you to create 
a variety of complex sounds. Want a car 
crash, a phaser blast, or the sound of an 
Apple lie being dropped from the top 
floor of One Tandy Center? Assembly 
language is the only way to go. Would 

Bill Barden has written 27 books and 
over 100 magazine articles on various 
computer topics. His 20 years expe­
rience in the industry covers a wide 
background: programming, systems 
analyzing and managing projects rang­
ing from mainframes to microcompu­
ters. 

By William Barden, Jr. 
Rainbow Contributing Editor 

you believe that these sounds are al­
ready programmed into your CoCo? I'll 
show you how to unleash the CoCo's 
sounds in this column. Actually, there'll 
be two major themes this month. First, 
we discuss assembly language sounds. 
Secondly, I'll show you how to plan and 
use a Sound program, for those of you 
who are still a little shaky about using 
EDTASM+ or Disk EDTA SM. As I 
mentioned last month, you OS-9 users 
can still benefit from the column, but 
the examples will be in EDTASM 
format. 

Color Computer Sounds 
Sounds on the Color Computer are 

generated quite differently from sounds 
on the Tandy 1000 or other systems. 
Many other systems contain a sound 
synthesizer chip. This is an integrated 
circuit similar in appearance to many of 
the chips you'll see inside the CoCo. 
Internally, though, a sound synthesizer 
chip contains logic to generate square 
waves or sine waves and to create 
different envelopes that determine the 
wave shape. 

The Color Computer does not use a 
sound synthesizer chip . Instead, it 
creates sounds by electronic logic that 
makes up a digital-to-analog converter. 
I'll call this logic a DAC for short. The 
CoCo DAC is a "six-bit" DAC, meaning 
that it will convert a digital value of zero 
through 63 into 64 different voltage 
levels. The CoCo DAC uses the upper 
six bits of a byte in the conversion. Here 
are the results we'll get with a range of 
values: 

Digital Value 

00000000 
00000100 
00001000 
00001100 
00010000 
00010100 
00011000 

11111000 
11111100 

Voltage Output 

.23 volts 

.30 
.37 
.44 
.52 
.59 
.66 

4.69 
4.76 
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As Produced by 
Electronic Devices 

As Produced by 
Color Computer 
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Figure 1: Sine Waves 

ADOS ENHANCED, EPROM-ABLE 
DISK BASIC 

Now, you can supercharge Basic with an impressive array ol extra features 
WITHOUT sacrificing compatibi li ty ! ADOS is compatib le wi th virtually 100% of 
commercia l software . Customizing utilities are provided to allow user-defined 
command abbrev iations, baud rate, step rate , tracks per disk (35 or 40), support of 
double-sided drives, and more. After customizing ADOS, you can have it burned into 
an EPROM tha t plugs into the Disk Basic ROM socket. or just use it in RAM as a 64K 
disk utili ty. (EPROM + burning will cost abou t $20-·we provide Information 
concern ing how you can have this done.) Features include: • repeat and edit of the 
last direct·mode command • 26 definable control-key abbreviations • automa tic line· 
number prompts • DOS command • lowercase command entry (a line complement to 
a Lowerkit 0 r PBJ WordPak) • COPY (filename) to (d rive number) • AE error override 
opt ion • RAM command (64K) • RUNM command • text echoing to printer • ML 
monitor • text file scan • enhanced direc tory • error trapping • hi-res text utility 
included (42. 51, or 64 characters per line) 

""I COULD NOT FIND ANY SOFTWARE THAT WOULD NOT RUN UNDER ADDS."" 
THE RAINBOW, December 1984 

""I LOVE ADOSI ... A GENUINELY FIRST RATE PRODUCT. "" 
Color Micro Journal, February 1985 

""I WON"T PART WITH MY ADOS EPROM FOR ANYTHING . . . NO COMPATIBILITY 
PROBLEMS."" 

Hot CoCo.May 1985 
Disk . .. $27.95 

THE PEEPER ML PROGRAM TRACER 

Monitor machine·language programs AS THEY ARE RUNN ING! Peeper actually 
t imeshares with the target program. giving FULL CONTROL as ML programs run. 
Switch Instantl y between watching regular program output and Peeper's trace of 
registers and stack on screen or printer . Inspect memory in any of 26 display modes. 
Execution speed can be varied from full speed to the bares t c rawl, or halted enti rely , 
as programs run. Sing le·stepping, breakpoints. memory or reQis ter examine/change. 
Relocatab le, supports 64K use . (16K required) See Febru a ry '85 review. 
Disk . . $23.95 Tape. . $21.95 Assembler source li sting . . Add 3.00 

FAST APE THE NEXT BEST THING TO A DISK DRIVE 
Fastape allows cassette 110 at 3000 baud··TWICE NORMAL SPEED. II uses the high­
speed {POKE 65495,0) mode, and makes it convenient to stay in this mode 
throughout. Features automatic adjustment o f cassette and printer parameters when 
speed mode is changed. Cont rol-key functions lor many Basic commands and lor 
changing speed modes. Compatible with all lite types, and can be used with 
Tetewritor 64 and many other tape utilities. (16K required) See July '83 review. 
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THE RAINBOW' S 
One-Liner Contest 

has now been expanded 
to include programs of 

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

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

one line. 
Here are the guidelines: T he program must 

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

Send your entry 
(preferably on cassette) to: 
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Figure 2: Staircase Steps in Wave Forms 

Figure 3: Typical Wave Form of Complex Sound 
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Note that the the lower two bits of the 
digital value are always zero - only the 
upper six bits change. You can also see 
that the step size of the voltage output 
is constant. There is always about 0.07 
volts between one digital value and the 
next. 

All well and good, but how does the 
DAC create sounds? Let's take an 
example. The purest sound is a sine 
wave, shown in Figure 1. The second 
part of the figure shows a comparable 
sine wave generated by the DAC." When 
fed into an audio amplifier, the result 
will be a relatively pure musical tone, 
similar to that produced by an elec­
tronic doorbell, or a Dolby test tone. 

If you look closely at the DAC sine 
wave, you can see that it 's made up of 
a series of discrete voltage levels, giving 
it a "staircase step" appearance. The 
closer the interval is between steps, the 
smoother the sine wave becomes, as 
shown in Figure 2. 

This sine wave was generated by the 
CoCo DAC from a table in RO M. 
Believe it or not, this is the way the 
CoCo generates the 1200 and 2400 hertz 
(cycles per second) tones used for 
cassette tape output! (I'll tell you where 
to find the table later.) 

The distance from crest to crest, or 
from trough to trough of the sine wave 
is called the period of the sound. The 
reciprocal of the period is the frequency 
of the sound. A 600 hertz tone, then, has 
a period of 1 I 600 seconds or about 1.66 
milliseconds (1.66 thousandths of a 
second). 

More Complex Sounds 
Imagine tuning in MTV and listening 

to a new heavy metal band playing sine 
wave synthesizers. It would drive the 
viewers to Mozart! Most natural and 
instrumentation sounds are made up of 
a combination of frequencies, as shown 
in Figure 3. Random sounds, such as 
surf or crowd noise, are made up of an 
even combination of all frequencies , 
giving a hissing effect. These are the 
sounds that BASIC cannot create on the 
CoCo with simply the SOUND and PLAY 

commands. 

A music synthesizer not only pro­
vides the capability to generate the 
complex sound of strings or a flute , but 
it also allows the user to define an 
envelope for the sound. The envelope 
describes how the sound varies in loud­
ness and is sometimes called an ADSR, 
for attack, decay, sustain, release, as 
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shown in Figure 4. A musical instru­
ment such as a piano has a sustained 
sound, while an instrument such as a 
snare drum has a much shorter duration 
sound . Both envelopes are different, as 
shown in the figure. Synthesizers also 
provide the capability to create enve­
lopes not produced by musical instru­
ments, such as a sound that starts off at 
the minumum loudness and builds to a 
maximum, producing a sound like a 
musical tone played backwards on a 
tape recorder. 

Many complex sounds can be gener­
ated by the CoCo, at the expense of 
building a table of values that define the 
wave shape of the sound. Another 
alternative is to use the patterns found 
in the CoCo's ROM, selecting those 
that produce the sounds you're looking 
for. A short section of BASIC ROM code 
from $A9EB through $A9FF on my 
systems, for example, produces the 
wave shape shown in Figure 5 when the 
upper six bits are considered. 

Any small section of code can be 
repeated over and over, and the interval 
between outputs to the DAC can be 
varied by timing loops within the assem­
bly language program to produce differ­
ent frequencies. As the shortest timing 
loop can produce periods that are about 
I 0 microseconds wide, the highest 
frequencies that can be produced in 
assembly language are 100,000 hertz 
radio waves (!), far above the 6,000 
hertz sound waves that can be passed 
through the CoCo electronics. That's 
the beauty of assembly language here ­
there's plenty of time left over. 

Talking to the PIA of the CoCo 
The output of the DAC goes both to 

the cassette output and to a device that 

CoCo Cat 
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Protect Your Valuable Magazine Collection With ... 

Each issue of THE RAINBOW is a vital resource that you 
will refer to again and again, to gain insights, to explore 
new areas of interest or simply to refresh your memory. So, 
you need to keep your copies of THE RAINBOW safe - in 
high-quality, vinyl binders that provide complete protec­
tion. 

These distinctive red binders not only ensure that your 
RAINBOWs stay in mint condition, but they showcase your 
collection as well. Each binder is clearly embossed with the 

DISTINCTIVE, 
DURABLE 
RAINBOW BINDERS 

For greater 
con"enlence, Order 
liJlttvsow Binders 

through lhe 
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magazine's name in gold lettering on both the front and the 
spine. They're a handsome addition to any room. 

They also make it possible for you to organize your work 
space and eliminate the clutter on a permanent basis. You'll 
spend more time on your CoCo and eliminate those 
frustrating searches for misplaced magazines. 

A set of two handsome binders, which hold a full12 issues 
of THE RAINBOW, is only $13.50 (please add $2.50 for 
shipping and handling). 

Special Discounts On Past Issues With This Offer I 

To help you complete your collection of THE RAINBOW, 
we're offering a special discount on past issues with the 
purchase of one or more sets of binders. 

When you place an order for six or more back issues of 
THE RAINBOW at the same time you order your binders, you 
are entitled to $1 off each magazine, which normally sells 
for the single issue cover price. For an order form, please 
refer to our "Back Issue Information" page (check Table of 

Contents under departmental listings). Also with this offer, 
copies of the "Official And Compleat Index To THE 
RAINBOW" (a comprehensive index of RAINBOW's first three 
years, July 1981 through June 1984), usually priced at $2.50, 
may be purchased for only $1 with a set of binders. 

Due to heavy demand, we suggest you order back issues 
now while supplies last. 
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binder set (plus $2.50 per set for shipping and handling). If your order is to be sent via U.S. Mail 
to a post office box or to another country, please add $2. Kentucky residents add 5% sales tax . 
U.S. currency only, please. 
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a recent issue indicating the back issues you wish to receive should accompany this order.) 
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the special price of $1 (regular price $2.50) with my purchase of one or more sets of binders. 
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RAINBOW'S 
BROADENING ITS 
SPECTRUM 
THE RAINBOW and the Delphi Informa­
tion Utility have joined together to 
allow CoCo owners all over the 
world to connect with one another! 

Delphi is a full-service information 
util ity . It offers everything from up­
to-the-minute news stories from The 
Associated Press to electronic mail 
services. But, best of all, it now has 
a special forum for Color Computer 
owners, and it's operated by the peo­
ple who bring you THE RAINBOW each 
month. 

The CoCo Special Interest Group 
(SIG) features a variety of services, 
including an open forum where you 
can send and receive messages 
from Color Computer owners all 
over the world . It also has several 
databases to which you can upload 
your favorite programs and from 
which you can download programs 
written by other CoCo enthusiasts . 
Some of these databases are BASIC 
programming, OS-9 and home appli­
cations. 

When setting up your account 
with Delphi, if you do not have a 
cred it card or prefer not to use it , 
Delphi requires that you send $20 to 
give your account a positive bal­
ance . This will be refunded after 
your first free hour if you choose to 
no longer use the system or it will 
be applied to future connect 
charges. 

PEEK INTO THE 
RAINBOW 
The CoCo SIG's conference feature 
allows you to meet electronically 
with other members of the CoCo 
Community. You can join conferen­
ces with notables such as Fred 
Scerbo, Dan Downard , Ed Ellers, 
Lonnie Falk, Dick White, Tony 
DiStefano and others- on a regular 
basis. Conference schedules will ap­
pear in THE RAINBOW each month . Be 
sure to check online announce­
ments for changes and additions. 

THE OTHER SIDE 
OF THE RAINBOW 
On Delphi, you also are able to buy 
RAINBOW ON TAPE - order a whole 
set, or download an individual pro­
gram immediately. You can also 
renew your RAINBOW subscription , 
make a fast and easy order for soft­
ware or hardware from a multitude 
of vendors, or inquire about prod­
ucts on the CoCo SIG. 

We also have a number of programs 
that you can download and use, just 
for the cost of the time you spend 
transferring them. There'll also be 
corrections for RAINBOW articles, 
helpful hints and many other useful 
features. 

FREE LIFETIME 
MEMBERSHIP 
THE RAINBOW is offering subscribers 
a free lifetime subscription to Delphi 
- a $29.95 value = and a free hour 
of connect time- a $6 value at 
either 300 or 1200 Baud during even­
ing, holiday and weekend hours­
so you can sample Delphi and the 
brand new RAINBOW CoCo SIG. 
That's right. Your subscription to 
THE RAINBOW entitles you to this 
$35.95 value as a free bonus! 

If you're not a RAINBOW subscriber, 
just enter your order when you sign .. 
on with Delphi and you'll get the 
same great deal! For our $31 sub­
scription fee, you'll get the finest 
Color Computer magazine ever, a 
free lifetime subscription to Delphi 
and a free hour of connect time . 

SAVE EVEN MORE 
Want to save an extra $15? While 
you're online, you can order the Del­
phi Handbook and Command Card 
($21 .95) and three hours of connect 
time ($18) for only $24.95. 

Delphi provides us all with Imme­
diate CoCo Community. Check it 
out today. After all, you can sample 
it for free ! 

Problems? Call Delphi: 
1-800-544-4005 

DELPHI TYPE: 
GROUP COCO 



How to reach RAINBOW's Color Computer SIG ... 
There are several ways to connect to Delphi and THE 

RAINBOW's CoCo SIG. In most cities you will not even have 
to pay long distance charges; you can use special data 
communications networks, like Uninet, Tymnet and the 
Canadian Datapac network. 

First, set your terminal program to operate at either 300 
or 1200 Baud (depending on the modem you have), and 
also select either 7 bits with even parity or 8 bits with no 
parity, and one stop bit. (If one combination doesn't work, 
try another.) 

Decide which network you should use. There is no 
surcharge for Uninet or Tymnet. Canadian residents using 
Datapac will be charged an additional $12 (U.S.) per hour. 

On Uninet: Call (800) 821-5340 to get the U ninet number 
for your area. After you call the appropriate number for 
your own area and make connection, you 'll see a prompt 
of "L?" Press ENTER, the period key(.) and ENTER again. 
At the "service:" prompt, type GVC (for General Videotex 
Corporation) and ENTER. 

On Tymnet: Call (800) 336-0149 to get the Tymnet 
number for your area. After you dial your designated 
number and connect, you will see either "garbage" or a 
message saying "please type your terminal identifier." At 
this point, even if the screen is garbled , simply press 'A'. 
When "please log in:" appears, type DELPHI and press 
ENTER. 

From Canada (on Datapac): Call Delphi Customer 
Service at (617) 491-3393 to get the Datapac number for 
your area. After you connect, press the period key(.) and 
ENTER (use two periods if you're using 1200 Baud). Type 
SET 2:1, 3:126 and press ENTER. Now type p 1 3106, 
DELPHI; and press ENTER. Delphi's new rates indicate an 
additional $12 hourly surcharge for evening use of 
Datapac, which means a total of $18 (U.S.) for connect 
time. 

From other countries: Many countries have their own 
data networks that can connect to either Uninet or Tymnet. 
Check with the telephone authorities in your country for 
details on how to sign up for this service. When you have 
an account set up , you can reach Delphi with a "host code" 
of 312561703088 through U ninet , or 310600601500 
through Tymnet. (You'll have to pay the toll charges for 
this connection.) 

Type in Your Username 
If you're already a subscriber to TH E RAINBOW, at the 

"USERNAME:" prompt, type RAINBOWSUB and press 

ENTER. At the "PASSWORD:" prompt, type your individ­
ual subscription number from the mailing label of your 
latest issue of THE RAINBOW. (lfthere are one or more zeros 
at the beginning of this number, include them.) 

If you don't already have a subscription, at the "USER­
NAME:" prompt, type RAINBOWORDER and press ENTER. 
At the "PASSWORD:" prompt, type 5END5UB and press 
ENTER. Have your MasterCard , VISA or American 
Express card ready, because you'll be led through a series 
of questions that will enable us to put your RAINBOW and 
Delphi subscriptions into effect. In an . effort to hold down 
non-editorial costs, we do not bill for subscriptions. 

If you make a typing error, just press ENTER and start 
over. Remember that at any point, when you're on Delphi, 
you can type HELP to get help on how to use the system. 
To get off the system just type BYE. 

If you find that you're unable to log on to Delphi and 
enter the CoCo SIG after following these instructions, call 
us during afternoon business hours at (502) 228-4492. We'll 
be glad to offer assistance. 

Come Visit Us! Type: GROUP COCO 
After you sign in , you 'II be prompted to set up your own, 

personal "user name" - Delphi is a friendly service, no 
numbers to remember - and you'll be asked a number 
of questions so Delphi can set up your account. You'll also 
be assigned a temporary password. No time is assessed 
against your free hour of service while you answer these 
questions . 

Delphi will tell you that your account will be ready after 
6 p.m. the same day if you sign up before noon (Eastern 
time zone.) If not, your account will be ready at 6 p.m. 
the next day. Once an account is opened, each RAINBOW 
subscriber will be credited with an hour of free time I 

When you log back in , use your chosen user name and 
your temporary password to access the system. At that 
point, you will meet Max, who will help you configure 
things and will change your temporary password into your 
own personal password. This is the password you will use 
for subsequent sessions - or until you change it. 

After Max bids you goodbye you'll wind up at the 
Delphi Main Menu; type in GROUP COCO and join us on 
the CoCo SIG! 
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Figure 5: Table Driven Sounds 

routes the DAC output to the television 
sound channel, as shown in Figure 6. 
The MCI4529 routes the DAC output 
to the TV sound channel by two "select" 
bits set by the following BAS IC com­
mands: 

180 POK E &HFF01,PEEK(&HFF01) 
AND &HF7 ' s e l ec t bit 0 

190 POKE &HFF03,PEEK(&HFF03) 
AND &HF7 ' s e l ect bit 1 

200 POKE &HFF23,PEEK(& HFF23) 
DR 8 'se t 5- bit sound 

The third POKE here sets six-bit sound 
as opposed to a single-bit "on / off" 
sound that can also be used. 

Once these commands are given, they 
need not be output again - the DAC 
is routed to the TV sound channel for 
the duration of the program. 

The six inputs to the DAC are con­
trolled by six signals from another 

PIA 
Address 
$FF20 

(l~ 2 

3 I I J 
4 

I I DAC 
I I 

5 :I 6 

7 
I I 

lJ 
6 

Input 
lines 

source, as shown in the figure. The 
source here , as in the case of the two 
select signals, is a PIA, or peripheral 
interface adapter. The CoCo uses a 
number of PIAs to provide program­
mable signals to control color graphics, 
sound, cassette operations, and RS -
232-C operations, to name a few. In this 
case, the PIA acts as a simple memory 
device, ho lding whatever six bits have 
been sent to it until another six bits are 
sent. In BASIC the six PIA to DAC 
outputs are set by 

1000 POKE &HF F20, VALUE*4 
' VALUE is 0 - 53 

In assembly language, the instruc­
tions are very similar: 

LOA #VALUE value is VVVVVVOO 
STA $FF20 outputs value to DAC 

DAC 
Output 

,--1> 

r 
Other 
Inputs 

MC14529 

~ 

r 
Select 
Inputs 

(From $FF01, 
$FF03) 

~ 
To TV 

Channel 
Modulator 

Figure 6: DAC Routing 

244 THE RAINBOW March 1986 

And that's about all there is to pro­
ducing sounds on the Color Computer 
- route the DAC output to the televi­
sion channel and then send out the 
proper patterns to the PIA / DAC, 
spaced at even intervals , repeating the 
patterns if necessary. 

Putting Together a Sound 
Assembly Language Program 

Now that we know enough about the 
sound capabilities of the Color Compu­
ter, we can put together a short program 
to play a variety of sounds, natural and 
unnatural. What we're looking for is a 
program that will route the DAC output 
to the television sound channel and then 
output a series of digital values to the 
DAC, spaced at regular intervals. We 
also need the capability of repeating a 
series of values for a certain number of 
times. 

The data that creates the sounds will 
be held in a table in memory, either a 
table of values that already exist, such 
as ROM values , or a table that we will 
create. Since we want to make the 
program handle a table of varying 
length, we'll need to specify a table 
length. An alternative to this is to use 
a "terminating value" at the end of the 
table to mark the end. However, we'd 
like to use ROM data for some of the 
sounds, and it's awfully difficult to write 
data to ROM (although one of my 
CoCos tries this on occasion) . 

To make the table values easier to 
generate, we'll also let the program shift 
the data so that it's aligned in the upper 
six bits. That way we can put values of 
zero through 63 in memory bytes with­
out having to worry about what the 
values would be in their shifted form. Of 
course another approach is to "pack" 
the data into consecutive six bits, but 
this would present a real chore in 
creating and maintaining the table of 
data values. 

What we have so far , then, is a pro­
gram that will read a table of values 
starting from some given memory loca­
tion and ending at another memory 
location, with each byte in the table 
representing an output value of zero 
through 63 . Such a table is shown in 
Figure 7 - it's the encoded form of a 
simple bell sound using a square wave 
frequency. 

Another thing that we need to specify 
to the program is the interval between 
DAC outputs. Remember, the smaller 
the increment, the less rough the final 
wave shape will be. What is a reasonable 
increment to implement? We know that 



The OS-9 Library 
C;~~COMPUTERWARE® 

MAC not only supports all 
standard mnemonics and di­
rectives, but also thrives on 
Macros, Conditional Assembly , 
Repeat Sequences, inclusion of 
Source Library Files and more. 
MAC OS-9 produces OS-9 mod­
ules and supports all the stand­
ard Microware pseudops plus 
14 more! And we've included our 
Assembler Cross Reference 
program. $49.95 

r! ll'l'liiiK:iil:rillll 

The perfect program editor! It is 
also compatible with our Text 
Formatter, for an excellent word 
processing team! It allows fast 
change , search , insert , and 
delete of text . You can move or 
copy individual lines or entire 
blocks with a single command . 
By using the disk as an exten­
sion of memory, it can edit text 
files larger than memory . You 
can merge several files to 
create a new program. 

$39 .95 

Now get beautiful document­
ation with OS-9! This text for­
matter interfaces with any editor 
that produces standard ASCII 

text files. It is NROFF compatible 
(UN IX-type) and is easy to use. 

$34.95 

Disk Fix & Utilities 
by Harry Hardy 
Unleash the real power of OS-9! 
DISK FIX supports true double­
sided/double density, 40 or 80 
tracks , and step rates of up to 6 
ms and each drive is separately 
configurable. (CCDISK included.) 
DMODE allows super easy mod­
ification of drive descriptors . 
DIRCOPY is the most powerful of 
OS-9 copy utilities! PATCH is a 
user-friendly program for in­
specting and modifying a disk 
file . FILELOOK displays file 
modules without loading them 
into memory. COMPARE com­
pares a disk file to memory. 
$29.95 

RAID is a screen oriented debug­
ger with a built in disassembler, 
single step capabilities, memory 
window and access to the OS-9 
shell. It even has a built in hexa­
decimal ca lcul ator! There are 
commands to modify registers, 
locate any module in physical 
memory, edit memory, set and 
kill break points , do selective 
disassemblies, execute modules 
by name or position, run shell 
commands, set offsets, single 
step from the program counter 
through the code, view the 
graphic screen , and more! $39.95 

The Sourcerer is a menu driven 
symbolic 6809 disassembler 
that produces symbolic source 
code that can be assembled. It 
is compatible with most editor/ 
assemblers that produce ASCII 
files. $39.95 

look 'n listen Utilities 
by Brian Lantz 
This set of utilities includes a hi­
res screen that is 27% faster and 
saves more than 3.5K over other 
drivers. The stand-alone sound 
utilities, SOUND, VOICE , and 
SND allow sound through OS-9 
independent of extra hardware. 
TALKER, TALK, and SPEAK are 
the driver, descriptor, and com­
mand needed to use the Radio 
Shack SSG pak to output speech 
from the keyboard or fro m text 
files . Three spec ial "boot" rou­
tines are also included. 

$29.95 

An industry standard for many 
years, it brings advantages to 
OS-9 users like extraordinary 
file capabilities with ISAM , 
Random, and sequential file 
structures; 9 or 11 digits of 
precision with BCD arithmetic; 
flexible user input commands 
for conversational programming; 
easy output formatting . This is 
a language written by program­
mers for programmers. 

$69.95 

This set is designed for the 
advanced OS-9 user who wants 
serious tools! KSHELL has all the 
features of 6809 & 68K Shell 
version 1.1 plus more! KSHELL 
totally transforms your system 
by allowing wildcards wilh any 
utility. You can set the priority 
of your program when you 
start. The built -in PRINTERR 
routine can be switched on or 
off . Standard output & error 
paths can be overwritten or 
appended to from the command 
line. The selectable prompt can 
be changed to whatever you 
want. The PATH command sets 
up mutiple path directories to be 
searched when a command is 
given. 

In addition to KSHELL , 4 more 
utilities are included. UNLOAD is 
a repetitive unlink utility to 
remove modules. FLINK allows 
you to have many different boot 
files on a given disk & set which 
one to boot with next time . 
ARCHIVE backs up large disk 
media onto small disk media by 
filling one disk, prompting for a 
new disk, & continuing repeti­
tively until all files are off­
loaded . CPY is like the standard 
COPY plus more! It copies mul­
tiple files to a given directory. 

$29.95 

Textools Utilities 
by Brian Lantz 
This impressive group of OS-9 
utilities for manipulating text 
files is especially powerful 
because they use meta (wild 
card) characters! $

29
.
95 

CAT 
LS 
OSORT 
TAIL 
UNIQ 
UPS 

FGREP 
PACK 
RPL 
TIME 
UNPACK 
we 

LOWER 
PR 
SPLIT 
TR 
UPPER 

Add $2 surface or $5 air ship­
ping. (Ca lifornia residents add 
6% sa les tax .) 

Call or Write to : 
Computerware 
Box 668 
Encinitas, CA 92024 
(619) 436-3512 

Ask for our complete catalog! 

Computerware® is a federa lly reg­
istered trademark of Computerware . 

r. OS-9 is a trademark of Microware. 



we'll have to have a timing loop in the 
program to count off the time between 
DAC outputs. (Another alternative, 
however, would be reading in a PIA bit 
that shows the sync clock for video, 
appearing every 63.5 microseconds.) 
Even with assembly language, instruc­
tions take a finite time and we can't 
define a small enough interval by the 
time the program is coded. We'll let the 
interval be specified by a count parame­
ter to the assembly language program 
and see what the minimum interval 
turns out to be in the final result. 

A final parameter that must be spec­
ified to the program is the number of 
times the table must be repeated. A 
repeat capability is handy to have to 
generate wave forms that are periodic, 
such as the sine waves and square waves 
mentioned above . We may want to 
repeat thousands of times with short 
tables of values to get a sound that is 
seconds long. 
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At this point we have these parame­
ters that must be passed to the assembly 
language program: 

• A 16-bit address that specifies the 
start of the table. 

• A 16-bit address that specifies the 
end of the table. 

• A 16-bit delay count that deter­
mines the time delay between out­
puts to the DAC. 

• A 16-bit repeat count that deter­
mines the number of times that the 
table data is to be repeated. 

Program Design Considerations 
Before we start coding the program 

we need to make several more decisions 
about the basic design: 

I 

I 

• Is this to be a program or a subrou­
tine? 

• Where in memory will the program 
be? 

• Where in memory will the table be? 

I 

I 

l 

Figure 7: Table for Bell Sound 
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Programs Versus Subroutines 
We could mak~ the Sound program 

a full fledged program that could be 
loaded by LDADM and executed by EXEC 
(or from cassette by CLDADM and EXEC). 
However, this doesn't make too much 
sense, as the program isn't really a full­
blown program, but simply a short 
piece of code that can be used to (pre­
sumably) generate short snatches of 
sounds. For that reason, it makes better 
sense to design it as an assembly lan­
guage subroutine that can be called by 
BASIC (or other languages). That way 
we can use the convenience of BASIC to 
do all of the housekeeping and just call 
the assembly language subroutine when 
a sound is required. 

The commands that Extended BASIC 

uses to interface to assembly language 
are DEFUSR and USR . DEFUSR tells BASIC 

where the assembly language code is 
located, while USR actually transfers 
control to the assembly language sub­
routine. The assembly language subrou­
tine must always end with an R TS 
instruction, a ReTurn from Subroutine. 
The RTS acts just as a BASIC statement 
does, returning control back to the 
BASIC statement after the USR. The 
typical call to our yet-uncoded sound 
subroutine would look like this: 

110 DEFUSR0 = &H3E08 done only 
once in BASIC 

330 A = USR0(0) 'call assembly 
language sub 

340 ' return here 

The dots between statements ll 0 and 
2100 represent other BASIC statements 
that are executed. One thing that must 
be done before the subroutine is exe­
cuted, of course, is to set up a table of 
data in memory that the subroutine will 
use to generate sounds, or to point to 
the table if it already exists (such as the 
ROM sine wave table). 

Where in Memory Will the 
Subroutine Be? 

The DEFUSR statement defines where 
the assembly language subroutine is in 
memory. But just where should it be? 
There are many places it could be, but 
the overriding rule is to put it out of the 
way of BASIC. BASIC is constantly 
changing memory by adding variables, 
manipulating strings, and using a stack 
area, and any assembly language code 
must be put into an area that BASIC 
cannot touch. 



Color Basic Compiler 
by Warren Ulrich Ill 

CBC lets you write in the familiar Extend­
ed Basic and then converts it to machine 
language for you . It produces efficient, 
compact, machine code that is position 
independent, relocatable, and runs an 
average of 40 times faster! esc features 
over 60 commands and functions, a 
subset of Extended Basic. The compiler 
is limited to integer variables, but varia­
bles are easily passed between a com­
piled program and BASIC programs. 
Strings and multi-dimensional arrays are 
fully supported . (Write for a detailed des­
cription .) Requires 32K. 

32K Disk $39.95 

Macro Conditional 
Assembler 

MAC not only supports all standard 
mnemonics and directives, but also 
thrives on macros, conditional assembly , 
repeat sequences, inclusion of source 
library files and more. The macro capabil­
ities allow you to create standard subrou­
tines only once, and then simply call 
them when they are needed. Conditional 
assembly allows you to have only one 
multi purpose source file, and then condi­
tionally assemble various versions from 
one source. And we've included our 
Assembler Cross Reference program. 

32K RSDOS $49.95 64K OS-9 $49.95 

The Sourcerer 
by Frank Delargy 

The Sourcerer is a menu driven symbolic 
6809 disassembler that produces sym­
bolic source code that can be assembled. 
It is compatible with most editor/ as­
semblers that produce ASCII files. Added 
features include automatic equate gener­
ation for labels and symbols out of disas­
sembly range; FCC, FCB, and FDB gen­
eration ; user defined symbol / label buffer 
area; and symbolic labels for all extended 
addresses. The position independent 
code is relocatable to any area of 
memory. 

16K Cass 
32K RSDOS 
64K OS-9 

$34.95 
$39.95 
$39.95 

64K Screen Expander 
by Gregory Forseth 

The 64K Color Computer can have a 
64x24 or 51x24 upper and lower case dis­
play without hardware mods! Use it with 
BASIC and assembly language programs 
that use text displays. Added features 
include the mixing of text and hi-res gra­
phics on the same screen; keyboard auto 
repeat ; type ahead keyboard; two PRINT 
@ formats; ON ERROR command; auto 
line number; and an enhanced PMODE 
command that allows you to specify page 
0 the start page. Requires 64K. 

64K Cass $24.95 Disk $27.95 

Color Connection Ill 
for RSDOS 

by BJ Chambless 
This is the most comprehensive modem 
package for the Color Computer! All 
standard protocols are supported includ­
ing CompuServe's Protocol 8, XMODEM 
protocol , and XON/XOFF. Full support of 
the auto answer/ auto dial feature for both 
Hayes compatible and Radio Shack 
modems is provided. You can use all 
baud rates when using the Radio Shack 
Deluxe RS232 program pack! A big buffer 
of up to 42K is offered (64K is required for 
maximum buffer size.) You can print 
directly from the buffer, and files bigger 
than the buffer can be uploaded and 
downloaded. The automatic XON/ XOFF 
protocol downloads direct to disk as well! 
Printer baud rates are selectable from the 
software. 

The hi-res 51 x24 screen has optional 
inverted colors and anti-truncation. All 
printable characters are available at the 
keyboard and all control characters are 
supported including ESCape, RUB, DEL, 
etc. Single key macros allow easy entry of 
often-used passwords and I D's with a 
single key touch . Our introduction to 
Data Communications tutorial and glos­
sary of terms are included. You won't find 
a better telecommunication package 
anywhere! Requires 32K , modem, and 
disk drive. 

32K RSDOS Disk $49.95 

Color Connection II for 
Cassette 

by BJ Chambless 

Color Connection II is an easy-to-use, 
menu driven termina l package. It sup­
ports 300 baud , full and half duplex, and 
auto-dial for modems with this feature. 
The upload/ download protocol is user 
defineable to allow you to customize your 
system to most standard hosts. Single 
key macros allow you to enter often-used 
passwords and I D's with a single key. All 
printable characters are avai I able at the 
keyboard and all control characters are 
supported including ESCape, RUB, DEL, 
etc. Color Connection reads and writes 
ASCII files. You can upload and down­
load these files using the buffer. You can 
save your buffer to tape. It has a 51 x24 or 
32x24 screen display with selectable 
"inverted " screen and anti-truncation . 
Our "Introduction to Data Communica­
tions" tutorial is included at no charge! 
Requires 16K. 

16K Cass $34.95 

Computerware is a federally registered trademark of Computerware. OS-9 is a trademark of Micro ware. 

Color Connection II 
for OS-9 

by Brian Lantz 
Our OS-9 Color Connection is a great 

terminal package and really takes advan-
. tage of OS-9. The OS-9 shell is accessi­

ble, so you can invoke any OS-9 com­
mand! XON/XOFF software handshaking 
is supported. The expandable buffer 
allows you to save anything on the screen 
to memory. Macros allow you to enter 
often-used passwords and I D's quickly 
with a single key . There is a unique 12 
page on-line screen display with which 
you can view any of the last 12 screens 
even while the software is still receiving 
data! 

Color Connection II reads and writes 
standard ASCII files . The upload/ down­
load protocol is user defineable so you 
may customize your system to most 
standard hosts. All printable characters 
are available at the keyboard and all con­
trol characters are supported. It supports 
300 baud , full and half duplex, and auto 
dial for modems with this feature. It is 
menu-driven and easy to use. A handy 
glossary of telecommunications terms is 
also included . Requires 64K , Disk , & 
OS-9. 

64K OS-9 Disk $49.95 

Mitsuba 1200 
(reg $275) $249.00 CoCo cable $25.00 

A perfect clone of the popular (and 
expensive) Hayes modem, the features 
include 1200 baud or 300 baud operation, 
direct connect, touch tone or pulse dial­
ing, full or half duplex, speaker alert to 
busy signal, and complete compatibility 
with the Hayes Smartmodem 1200. Buy 
now before they realize their mistake! 

CompuServe Starter Kit 
reg. $39.95 sale $27.95 

Includes 5 free hours, personal ID and 
password , user's guide, and a subscrip­
tion to TODAY magazine. 

To Order 
Add $2 surface or $5 air shipping. Cali­
fornia residents add 6% sales tax. 

Call or Write to: 

~)}-utERWARE® 
Box 668 Encinitas, CA 92024 

(619) 436-3512 



One of the best ways to do this is to 
use a protected area of high memory. 
The CLEAR statement in BASIC is specif­
ically designed to protect memory so 
that assembly language subroutines can 
be put there . Doing a 100 CLEAR 
400, &H3DFF for example, protects all 
memory from locations &H3EOO on up 
to the top of your RAM memory (512 
bytes less than 16K to the top of mem­
ory). We'll use this area for the Sound 
program, and you might keep it in mind 
for your own programs. Of course, if 
you have a 64K system, you could use 
100 CLEAR 400, &H7DFF. 

The 400 value, by the way, establishes 
the size of the BASIC string storage area. 
Use a larger value if you have many 
string manipulations in your program 
or if you have more than 64K. 

How does the assembly language 
code actually get into the &H3EOO area? 
We could load it in by a LOADM (or 
CLOADM), but it's a real convenience for 
a short subroutine like this to encode it 
into BASIC DATA statements and include 
it in the BASIC program. That way we 
have everything in one neat little pack­
age. The DA TA statements use values 
taken directly from the assembly lan­
guage listing and look like this: 

120 DATA &HXX, &HXX, &HXX 
121 DATA &HXX, &HXX, &HXX 

where the XXs stand for machine lan­
guage values. 

To move the machine language values 
in the DATA statements, a simple FOR / 
NEXT loop in BASIC is used: 

140 FOR I = &H3E00 TO &H3E2A 
150 READ ML 
150 POI<E I, ML 
170 NEXT I 

The skeleton form of our BASIC call 
now looks like this (including signal 
routine to the TV channel): See Figure 
8. 

Where's the Table? 
The next question to resolve before 

actually coding the program is to deter­
mine where the table of data is to be and 
how to tell the assembly language 
program where it is . We mentioned 
before that we'd like to explore some of 
the areas of ROM to see what kinds of 
sounds could be generated from the 
relatively random data found there. For 
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that reason, we can't just use a preas­
signed area of memory as a table. The 
table address , therefore , will not be 
fixed. 

In addition to the table address , we 
have to consider how the other parame­
ters will be passed to the assembly 
language program. The USR statement 
allows for passing one 16-bit parameter 
to the assembly language program. This 
would only take care of one parameter, 
though, and we have four - table start, 
table end , delay count , and repeat 
count. 

There are a number of methods that 
can be used to pass more than one 
parameter, but we'll choose a simple 
one for this program - we'll put the 
parameters in memory right before the 

Figure 8: 

program at &H3EOO. The assembly 
language program area will now look 
like Figure 9, a block of four parameters 
in eight bytes, followed by the (still) 
undefined assembly language code. The 
parameters can easily be poked into the 
&H3EOO area from BASIC, and we can 
change all of them at any time by doing 
a series of POI<Es. 
Coding the Program 

Whew! We're finally at the point at 
which we can start coding the Sound 
program. Everything we've done up to 
this point has been program design. 
Generally, the more time spent in de­
sign, the fewer changes we'll have in 
coding and debugging the program. 

Before coding this program, I gave 
some thought about what registers 

1~~ CLEAR 4~~,&H3DFF 'done at beginning of BASIC 
11~ DEFUSR~ = &H3E~8 'done only once in BASI•C 
12~ DATA &HXX, &HXX, . . . &HXX 'machine language form 
121 DATA &HXX, &HXX, ... &HXX 'of assembly language 
14~ FOR I= &H3E~~ TO &H3E2A 'subroutine 
15~ READ ML 'move the machine language to 
16~ POKE I,ML 'the &H3E~~ area - done once 
17~ NEXT I 
18~ POKE &HFF~l,PEEK(&HFF~l) 
19~ POKE &HFF~3,PEEK(&HFF~3) 
2~~ POKE &HFF23,PEEK(&HFF23) 

AND &HF7 
AND &HF7 
OR 8 

' select bit~ 
'select bit 1 
'set 6-bit sound 

33~ A 
34~ 

Protected 
Area 

USR~(~) 

$3EOO 

1 

2 

3 

4 

5 

6 

7 

8 

'call assembly language sub 
'return here 

t 
I 
I 

Unprotected 
Area 

l 
} Table Start -- - - --

-- ----

} r- - - - - Table End 

r--- ---

} 
4 Parameters, 

8 Bytes r-- - - - Repeat Count 

t--- ---

I Delay Count 

ACTUAL 
rJ rv PROGRAM ,....; 

/'-/ 
AREA 

/'v ,..!./ 

Figure 9: AL Program Area 



could be used to hold the parameters. 
In such a short program, it is possible 
to dedicate registers for specific func­
tions. In longer programs, of course, the 
registers can't be dedicated to any 
specific thing, but handle all kinds of 
tasks. 

In Sound, the registers are set up this 
way: 

• Register A is used as the main "work­
ing" register, holding the values to be 
sent to the DAC and other results. 

• Register X holds the 16-bit delay 
count. 

• Register U holds the table start in­
itially, but is incremented by one to 
point to successively higher values in 
the table. 

• Register Y holds the 16-bit repeat 
count. 

Having as many things as possible in 
registers speeds up Sound considerably. 

The complete listing of Sound is 
shown in Listing I. Here's a short 
discussion of how it works. First, the 
repeat count is loaded into 'Y' from the 
parameter block (it's four bytes from 
the address in 'U'). This repeat count 
will be decremented down to zero 
through the program. When it reaches 
zero, the program has repeated the table 
values the number of times specified in 
the repeat count. Notice that this is a 
"Program Counter Relative" instruc­
tion that does not specify an absolute 
address. This and other instructions in 
Sound are relocatable, meaning that the 

machine language code can be moved 
anywhere in memory without having to 
reassemble the program. 

Next, Register X is loaded with the 
delay count and Register U is loaded 
with the table address count from the 
parameter block. 

The code in DAC020 and the next 
instruction is the innermost loop in the 
program. Before this loop, a DAC value 
has been output by the STA $FF20 and 
the delay count has been loaded into 
Register D from Register X by the TFR 
X,D instruction. The SUBD decre­
ments this count and the BNE instruc­
tion causes a loop back to DAC020 
while the count in 'D' is not equal to 
zero. 

The code from DACOlO through five 
instructions from the end (BNE 
DACOIO) is the next innermost loop. It 
makes a complete pass through the 
table of values, sending each value out 
to the DAC and delaying with the inner 
loop just discussed. The two LSLA 
instructions shift the data from the table 
to align it in the six high bits of' A'. The 
table data is pointed to by 'U', which is 
used to load the data into 'A'. The LDA 
,U+ also increments the pointer value in 
'U' by one after the load is done. The 
CMPU BLK +2,PCR at the end of the 
loop continually compares the pointer 
value in 'U' to the end of the table value 
at two bytes from the parameter block 
start. 

The outermost loop is from DACOOS 
through the BNE DACOOS. It repeats a 
pass through the table values for the 

number of times equal to the repeat 
count. The repeat count in 'Y' is decre­
mented by the LEAY -1, Y each time a 
complete set of table values has been 
sent out. When this value has been 
decremented down to zero, the BNE 
DAC005 is not done, and the program 
returns to BASIC by the RTS . 

How to Use Sound 
You can assemble Sound yourself, or 

simply use the BASIC version shown in 
Listing 2. The BASIC version will ask 
you for the Table Start value, Table End 
value, Repeat Count, and Delay. From 
here on in you're on your own as to what 
you specify for these parameters, but 
here are some suggestions: 

To hear how your computer's mem­
ory data sounds, specify a start of zero 
and an end of &HFFFF with a repeat 
count of 1. You should vary the delay 
to get higher or lower frequencies as 
well. 

Try the sine wave table at &HA85C 
through &HA87F to hear the sine wave 
used in the cassette output. (However, 
before you do, change Line 125 to read 
125 DATA &H12,&H12,&HB7,&HFF to 
change the LSLA instrucqons to "no 
operations." The sine wave table data is 
already aligned to the left, ready to be 
sent out to the DAC.) Specifying differ­
ent delay counts will create higher and 
lower frequencies and specifying repeat 
counts of other than '1' will sound the 
sine wave for longer periods of time. 

Try short sections of code repeated 
many times to create "real-world" 

Listing 1: Sound Program in Assembly Language 

3E~~ $3$31~$3 ORG $3E~$3 
3E~$3 $3$311$3 BLK RMB 8 PARAMETER BLOCK 
3E~8 1$3AE 8C F8 $3~12$3 START LDY BLK+4,PCR GET REPEAT COUNT 
3E~C AE 8C F7 ~$313$3 LDX BLK+6,PCR GET DELAY COUNT 
3E~F EE 8C EE $3$314$3 DAC$3~5 LDT,J BLK,PCR GET TABLE POINTER 
3E12 A6 c~ $3$315$3 DAC$31$3 LDA ,U+ GET VALUE 
3E14 48 $3$316$3 LSLA ALIGN TO 6 BITS LEFT 
3E15 48 $3$317$3 LSLA BY TWO SHIFTS 
3E16 B7 FF2$3 $3$318$3 STA $FF2$3 SEND TO DAC 
3E19 1F 1$3 $3$319$3 TFR X,D GET DELAY COUNT 
3E1B 83 ~~~1 ~~2~$3 DAC$32$3 SUED #1 DECREMENT BY ONE 
3E1E 26 FB $3$321$3 BNE DAC$32$3 GO IF NOT DOWN TO ~ 
3E2$3 11A3 8C DE $3$322$3 CMPU BLK+2,PCR TEST FOR END 
3E24 23 EC ~$323$3 BLS DAC$31$3 GO IF NOT END OF TABLE 
3E26 31 3F $3$324$3 LEAY -1,Y DECR REPEAT COUNT BY ONE 
3E28 26 E5 $3~25$3 BNE DAC~$35 GO IF NOT DOWN TO $3 
3E2A 39 $3$326$3 RTS RETURN TO BASIC 

53535353 ~$327$3 END 
~~~~~ TOTAL ERRORS 
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Price Changes 
Occur On A 
Daily Basis. 
Please Call 

1-800-343-8841 

co 

Price Changes 
Occur On A 
Daily Basis. 
Please Call 

1-800-343-8841 

Super Sale on New Hard Drives 
MEGADISK™ 

Winchester Hard Drive Ready to 
run on the TRS 80 Model I/III/IV/4P, 

Color Computer, I.B.M.-PC, TANDY 1000, 
Max:/80. 

Software Drivers: LDOS, NEWDOS/80, 
DOSPLUS, OS9, TRSDOS 6.0, CP/M, COCODOS CALL FOR 

Fully Warranteed NEW LOW PRICES 
DRIVE A HARD BARGAIN™ starting at $~5 

Call Toll Free Ordering 1-800-343-8841 

High Quality Lowest Price 
Drive 0, 1, 2, 3 
for the 
Color Computer 
Starting at $199.95 

SOFTWARESUPPOR~INC 
I Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 

Hours: Mon. thru Fri. 9:30 am to 5:30 pm (E.S.T.) Sat. 10:00 am to 3:30 pm 

DEALER INQUIRIES INVITED. ,.-------------~ Service! Service! 
TERMS: CANADA All in stock products are shipped within 24 hours 
M.C./Visa/Amex and personal checks of order. 
accepted at no extra charge. 1720 CHARETTE STREET Repair/Warranty service is performed within 24 
Shipping: Please call for amount. BUBERNAY, LAVAL, CANADA H7E4L9 hours of receipt unless otherwise noted. We 
Not responsible for typographical errors. 514-662-3224 accept CO.D., foreign and APO orders. School 
Prices subject to change. and D&B corporote P.O.'s accepted. 

TRS/80 Registered Trademark Tandy Corp. 
IBM-PC Registered IBM Corp. Franklin Registered Trademark Franklin Corp. 
LDOS Reg. Logical System Inc. Dosplus - Micro Systems Software 

Apple Registered Trademark Apple Computer Corp. 
Max/ 80 Registered Trademark Lobo 

Newdos/ 80 - Apparat 



Prices Change 
Every Day. 
Please Call 

1-800-343-8841 
For Lower Prices. . UEALER INQUIRIES INVITE() 

Prices Change 
Every Day. 
Please Call 

1-800-343-8841 
For Lower Prices. 

MEGADISK™ HARD DISK DRIVE SYSTEMS TOLL FREE ORDERING 1-800-343-8841 
For the {IBM/ PC, Thndy 1000, TRS/80 Models IIIII/IV/4P, Compaq, Thva, PC Workalikes, Color Computers, Heath/ Zenith, Max/ 80 

Complete with Hardware, Cables, Software and Quikfit Installation 
5 Megabytes Internal Mount IBM/ PC ... . . . . . ............... . PR' 00 • 00 • • •• • • 00 •• • ••••• • • 00 • • 00 • 00 •• 00 . . . ... ... 00 •• starting at $ 

10 Megabytes Internal Mount IBM/ Tandy 1000 ........ . . . ... ..... ·IC·I!'·DOOT .. .. ... ... ........... ... ...... .. . starting at 
20 Megabytes Internal Mount IBM/ Thndy 1000 0 0 ° 0 

0 0 0 ° 0 0 ·TO· A' o· v~· 00 .. oo 0 L' ·o 0 0 0 
0 ° 0 0 0 0 0 0 0 . 

0 
0 0 ° 0 starting at 

5 Megabytes External System .. 00 00 .00 •• • •• • ••• • •••••••• • • 00 ... • • ·ERTfSOO .. Woo 00 .. 00.00 00 . starting at 
10 Megabytes External System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·E· .. .. CA'(' ... .. .... ... starting at 
20 Megabytes External System .. . .. 00 ...... . .. 00 ..... . .... . . . ........ 00 .. ... ... 00 • • •• 00 ••• 00~. • • ·l · .. 00.00 •• start~ng at 

Tape Backup System - Internal Or External (IBM/ PC) ......... . ... . ..... . . ......... . ............ . .. . . ............. startmg at 

DOS S t A il bl { 
IBM/ Heath - DOS, 1.0, 2.0, 2.1, 3.0, or later 

ys ems va a e: TRS/ 80-LDOS, TRSDOS 6.x, Newdos/80, Dosplus, CP/M, COCO DOS, Max/ 80 LDOS, OS9 
FULLY WARRANTIED - PARTS AND LABOR - 24 HOUR SERVICE - CALL TOLL FREE - 1-800-343-8841 

FWPPY DISK DRIVES, POWER SUPPLIES AND CABINETS 
Our Disk Drives are UL approved - Our Floppy Drive Cabinets and Power Supplies 
are Underwriters Laboratory Listed and have passed the requi red Federal 
Communications Part 15 Section 8-EMI/ RFI tests . 
Warranty on all disk drh'es is one fu ll year parts and labor. Warranty on floppy disk 
drive power supplies is five (5) years. In warranty or out of warranty service is 24 hour 
tum-a-round on all disk dri"es and power supplies. 

Full Height - Tondon 
100-1 Single Sided 40 tk Bare .. . _ .. _ . . . .. .. . . . . . 

In Case with Power Supply . 
Dual Drives in O ne Cabinet . 

100-2 Dual Sided 40 tk Bare . 
In Case with Power Supply 
Dual Drives in One Cabinet 

Half High Drives - Tondon / TEAC 

.. - $ 99.95 
139.95 

0 0 - 0 239.95 
109.95 
149.95 

• - 0 0 0 259.95 

Single Sided 40 tk Bare _ . . . ... _ 19.95 
In Case with Power Supply . . . . . . . . . . . . . . . 11 9.95 
Dual Drives in O ne Cabinet . . ... 209.95 
Dual Sided 40 tk Bore . . . . . . . 109.05 
In Case with Power Supply ..... . . . .. .... . . . . . .. ... ... . . , . . . . . 149.95 
Dual Drives in One Cabinet , , . . , . . . . . . .. . . . . . . . . 259.95 

Apple/Fnmklin Disk Drives 
35 / 40 Track in Case with Cable and Software ........ .. .. . 129.95 

Commodore Disk Drives . . . .. . . 236.95 
Power Supplies and Cabinets 5 1A " and Hard Drive Systems ..... . . . start ing at 42.00 

COWR COMP UT ER DISK DRI VE SYSTEMS AND ADD IN P RODUCTS 
40 Track Single Head Drive wi th Case, Power Supply, Cable 

Con troller, Instruction Book let, Diskettes . 
Above with Dual Dri ves in O ne Cabinet . 

40 Track Dual Head with Case. Power Sup ply, Cable. 
Conlroller, lns lruction Hooklet, Diskelles . . 
Above with Dual Drives in One Cabinet . 

Dual DOS Switch .. _ 
With Second DOS System- JDOS, RSDOS, and Book let . 

MODEMS 
Volksmodem JOO Baud . . ... . . . . . . . ' . 

- $2 19.95 
289.95 

0 . 0 - 259.95 
.. .. 0 319.95 

0 0 . 29.95 
• 0. 0 69.95 

$ 199.95 

Mark XII 1200/ 300 B'aud Autodial . . . . . . . . . . . ....... ...... 299.95 

ALL IN-STOCK ITEMS SHIPPED WITHIN 24 HOURS. SAME DAY SHIPPING 

PROVIDED BY REQUEST WITHOUT ANY EXTRA HANDLING CHARGES. 

************ MEGADISK SPECIAL ************ 
With a 10 megabyte system, you can purchase a complete IBM or 
PC compatible host, adapter, software and cable for only $15.00!! 
P.S. Ask about the MEGAPLEXER. 

IBM - PC/ XT WORKALIKE 
All of our computers have: 8 slol motherboard, 640K, monochrome adapler, parallel 
printer port, 130 watt power supply, free software, monitor, se rial port , clock calendar 
- all with our full warranty. 
/ PC- 2 Floppy Drives - Mo noch ro me Monitor, MS-DOS . 
5meg/ XTtra - I Flo ppy Drive · Monochrome Monitor, MS-DOS 
IOmeg/ XTtra - I Floppy Drive - Mo nochrome Monitor, MS-DOS . 
20meg/ XTtra - I Floppy Drive - Monochrome Moniwr, MS-DOS . 
Internal Tape Backup For Any Of Above systems Add . 
Color for above systems . 

PRI NT ERS 

. $1.299.00 
. . $1,599.00 

1,799.00 
1,995.00 

• 0 $449.95 
. . 500.00 

Dot Matrix 
Citizen . 
Star Micronics - S.G. Seri es .. 

Panasonic 1090 
Daisy Wheel 

. . .. $ Call 
. starting at $259.95 

249.95 

Silver Reed 440 80 Co lumn 12 CPS . 
550 132 Colu mn 19 CPS _ 
110 132 Column 36 CPS . 

O lympia 132 Column 14 CPS with Form and Tractor Feed 
Apple/ Frank lin Primer Interface w/ Graphics and Cable . 
Printer Cables . 
Printer Paper - Microperf Edge lOOO Sheets . 

ELECTRICAL 

- 31 5.95 
- - - 439.95 

- . 895.00 
..... 399.95 

•• 0. 84.95 
startin g at 19.95 

16.95 

Surge P rotectors - Line Filters - SL Waber- 6 Outlets with Switch . $ 39.95 
Uninterruptable Power Supplies . . . .... . . 399.95 

MISCELLA NEOUS 

Diskeltes in 10 Pack .... ... .... . .... .... from$ 9.95 
Twoprint Switches . . .. ... . from 99.95 
Disk Drive Cables . ....... ... .. ... .... . .. . .. .. . from 16.00 
Maintenance C leaning Kits .... . . .. .. ... . ..... . ... . . 12.00 
Parallel Printer Buffers SK . .. .. .... . ..... . . . ........ . . 149. 95 

Floppy Disk Drive Cables 
I Drive . .. . . .. ..... . ... . . . .. . . . . . .. . . . . . . . .. . . . . .. . 16.00 
2 Drives . ... ........ .. . ....... ... 18.95 
Heath / Zenith 2 Drive Cables - Shielded · · ·· · · ······ - 24.95 

80 © SOFTWARE SUPPORT, INC. 1985 
1 Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 

Hours: Mon . thru Fri . 9:30am to 5:30pm (E.S.T.) Sal. 10 am 10 3:30pm 
SERVICE POLICY - Our Professional Technical Staff Is Available To Assist You Monday Through Saturday. 
WARRANTIES - Up To One Full Year Parts And Labor. Floppy Disk Drive Power Supplies - Five (5) Years. 

SERVICE - 24 Hour Turn-A-Round On All In-Stock Parts. Dealer Inquiries Invited. Call 617-872-9090 

Please Call For Shipping TO II Free 1-800-343-8841 N•H Responsible .r.~rTrpo~r•phi<~ l Errors. 
• ' Pnces and Sperofll':lllo ns M"' Chan~e 

Handhng And Insurance. Please Call For Our Latest Price Saving Specials. Without Notice. · 



Listing 2: SOUND 

9~ '************************** 
91 '*SOUND PROGRAM EXERCISER * 
92 '*RELOCATES AND CALLS AL * 
93 '*SOUND PROGRAM. * 
94 '************************** 

1~~ 
11~ 
12~ 
121 
122 
123 
124 
125 
126 
127 
128 
129 
13~ 
14~ 
15~ 
16~ 
17~ 

CLEAR 4~~ 1 &H3DFF 
DEFUSR~=&H3E~8 

DATA &H~~ 1 &H~~ 1 &H~~ 1 &H~~ 
DATA &H~~,&H~~ 1 &H~~,&H~~ 
DATA &H1~,&HAE,&H8C,&HF8 
DATA &HAE,&H8C,&HF7,&HEE 
DATA &H8C,&HEE,&HA6,&HC~ 
DATA &H48,&H48,&HB7,&HFF 
DATA &H2~ 1 &H1F,&H1~,&H83 
DATA &H~~,&H~1,&H26,&HFB 
DATA &H11,&HA3,&H8C,&HDE 
DATA &H23,&HEC,&H31,&H3F 
DATA &H26,&HE5,&H39 
FOR I=&H3E~~ TO &H3E2A 
READ ML 
POKE I,ML 
NEXT I 

~ rtvadalte f<J. '144 fr.­
tk~~ 

HARDWARE HANDSHAKING AND HIGH SPEED CMOS 
TO REDUCE BUSS LOADING 

COMPATIBLE WITH ALL KNOWN BUS EXTENDERS 
ALSO AVAILABLE FROM OWL-WARE 

Sttfwe 'BoM<t 
2 INTERRUPT DRIVEN SERIAL PORTS 

CENTRONICS PARALLEL PORT 
REAL TIME CLOCK WITH ALARM 

COMPLETE WITH SOFTWARE 
ALL FOR $220.00 

~ '7/'D'l 
HARD DISK INTERFACE 

USED WITH: XEBEC/WESTERN DIGITAL 
DISK CONTROLLER BOARDS 

INCLUDES OS9 SOURCE CODE 
ALL FOR $98.00 

COMPLETE HARD DISK SYSTEMS 
5 MEG ••. $495.00 10 MEG ••• $695.00 

~A-
PROGRAMS: 2716 THRU 27256 • 68764 • 68766 • 2516 • 2564 

NO SWITCHES OR BAITERIES 
ALL CONTROL VIA SOFTWARE 
FITS IN SLOT #1 OF MULTI-PAK 

INCLUDING SOFTWARE $120.00 

MULTI-PAK IS A TRADEMARK OF TANDY 
OS91S A TRADEMARK OF MICROWARE 

THESE UNITS HAVE BEEN IN USE IN INDUSTRY 
ALL CONNECTORS ARE GOLD PLATED 

FOR FURTHER INFORMATION CALL OR WRITE 

2010 Grey Horse Dr., Warrington, PA 18976 
Phone: (215) 343-0423 
Visa & MC accepted, add 3% for Shipping; Pa residents add 6% 
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18~ POKE &HFF~1,PEEK(&HFF~l) AND 
&HF7 

19~ POKE &HFF~3,PEEK(&HFF~3) AND 
&HF7 

2~~ POKE &HFF23,PEEK(&HFF23) ORB 
21~ INPUT 11 TABLE START 11 ;TS 
22~ INPUT 11 TABLE END 11 ;TE 
23~ INPUT 11 REPEAT CNT 11 ;RC 
24~ INPUT 11 DELAY CNT 11 ;DC 
25~ POKE &H3E~~,INT(TS/256) 
26~ POKE &H3E~1,TS-INT(TS/256) * 

27~ 
28~ 

29~ 
3~~ 

31~ 
32~ 

33~ 
34~ 

256 
POKE &H3E~2,INT(TE/256) 
POKE &H3E~3,TE-INT(TE/256)* 
256 
POKE &H3E~4,INT(RC/256) 
POKE &H3E~5,RC-INT(RC/256)* 
256 
POKE &H3E~6,INT(DC/256) 
POKE &H3E~7,DC-INT(DC/256)* 
256 
A=USR~(~) 
GOTO 21~ 

The Last Word 
for OS-9TM 

The ultimate in word processing 
power and convenience. 

• Pop-down menus accessible from 
mouse, joystick or keyboard. 

• Open files by just pointing to names from 
a directory menu. 

• Fast on-screen formatting. 

• 22,000 word on-line dictionary. 

• Use with WOR 0-PAK or it's own hires 
screen. 

• Move freely in files of any size, (even 
bottom to top). 

• Many other features. 

Unified Software 
525 S. Chestnut 
Cameron, MO 64429 
(816) 632-7892 

$49.95 
+$3 .00 S/H 

OS-9 is a trademark of Microware and Motorola. 



noises like car crashes, phaser blasts, 
and the like. 

a sine wave sound output, you can 
construct your own tables of sounds. 
There's plenty of room to do this in the 
area beyond the end of the program at 
&H3E2B through &H3FFF. PDI<E the 

Constructing Your Own Sound Tables 
Just as the sine wave table provides 

"Backwards 
Bell" 

Triplet 

ADSR 

64 

0 

64 .---

I 

Ia-

0 

64 

About100 
Values 

-

-f.--.----- !-----

About100 
Values 

,----

----

Typical Values 
0,22,0,23,0,26. 0 0 

Values Here Are 
0,0,0,0 

Typical Values 
0,63,0,63,0,63. 0 0 

Values Here Are 60,60,60 

Typical Values 
0,38,0,37,0,36. 0 0 

0 ~------------~~~----~ 

About100 
Values 

Figure 10: Sound Table Shapes 

values by DATA statements and READ 
loops just as in moving the machine 
language code. Some suggestions with 
parameters are shown in Figure 10. 

By using many tables of sounds, you 
can create an entire set of sounds to use 
for synthesized music, games and other 
functions. Remember that the Sound 
table location can be changed at will by 
PDI<Eing the proper addresses into the 
$3EOO parameter block. The BASIC 

program shown above is really only a 
guide to how to interface to Sound -
it should be easy for you to incorporate 
Sound into your own BASIC code. 

Sound Contest 
I would be very interested in the 

results you obtain with this program 
and I'd like to hear about unique areas 
of memory that yield good sound ef­
fects, or tables of sounds you've created. 
As a matter of fact, let's make it a 
contest! Entries can use the sound 
program here or your own version of a 
sound driver. Send your best sound 
effect, ready to be run with a LDADM/ 
EXEC (or CLDADM/EXEC). The winner of 
the most unique sound will be awarded 
a copy of my Howard W. Sams book 
TRS-80 Model I, II, and Color Com­
puter Interfacing Projects (which, by 
the way, describes more sound projects) 
and a one year's subscription to RAIN­

BOW. The winner and runner-up entries 
will be featured in this column. Send 
entries to me at P. 0. Box 3568, Mission 
Viejo, CA 92692. (I can also be con­
tacted in the CoCo SIG on Delphi. 
Username is BILLBARDEN.) The con­
test deadline will be the last day of the 
month in which this column appears in 
THE RAINBOW. 

'Til I see you here next month with 
more assembly language topics, keep 
assemblin'! ~ 

05·9™ SOFTWARE/HARDWARE 
SDISK-Standard disk driver module allows the use of 35, 40, 
or 80 track double sided drives with COCO OS-9 plus you can 
read/write/format the OS-9 formats used by other OS-9 systems. 
$29_95 
SDISK+ BOOTFIX-As above plus boot directly from a double 
sided diskette $35.95 
FILTER KIT #1-Eieven "wild card" utilities plus disk sector edit 
program. $29.95 
FILTER KIT #2-Macgen+ 10 others. $29.95 
HACKER'S KIT #1- Disassembler+ others. $24.95 
PC·XFER UTILITIES -Utilities to read/write and format ss 
MS-DOS'M diskettes on CoCo under OS-9. $45.00 (requires SDISK) 

SKIO- hi res screen driver for 24 x 51 display; does key click, 
auto repeat, boldface, italics; supports upgraded keyboards and 
mouse. With screen dump and other useful programs. $29.95 

CCRD 512K Byte RAM DISK CARTRIDGE-Requires RS Multi­
pak interface, used with driver software below provides 1/2 MB 
OS-9 RAM disk. $259.00 (Prices subject to change). 
CCRDV OS-9 Driver software for CCRD-$20.00 

All disk prices are for CoCo OS-9 format; for other formats, 
specify and add $2.00 each. Order prepaid or COD, VISA/MC 
accepted, add $1.50 S&H for software, $5.00 for CCRD; actual 
charges added for COD. 

D.P. Johnson, 7655 S.W. Cedarcrest St. 
Portland, OR 97223 (503) 244-8152 
(For best service call between 9-11 AM Pacific Time.) 
OS-9 is a trademark of Microware and Motorola Inc. 
MS-DOS is a trademark of Mic rosoft, Inc. 
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THESE FINE STORES 
CARRY THE RAINBOW 

The retai l stores listed below carry THE RA INBOW on a regular basis and may 
have other products of interest to Tandy Color Computer users. We suggest you 
patron ize those in your area. 

ALABAMA South Jasper Elex Mart 
Birmingham Jefferson News Co. Pasadena Poling Place Madison Ales Office Supplies 
Brewton McDowell Electronics Stuart Cotronics, Inc. Martinsville Radio Shack 
Florence Anderson News Co. Sunrise Sunny"s at Sunset, Inc. Walbosh Mittlng's Electronics 
Huntsville Endicott Sottware Tallahassee Anderson News Co. 
Madison Madison Books Tampa Fine Print Bookstore IOWA 

Montgomery Trade 'N' Books Sound Trader & Computer Center Bettendorf Cosmos Computers 

ALASKA Titusville Computrac KANSAS 

Fairbanks Electronic World GEORGIA Junction City Ill H's Stereo 

ARIZONA Bremen Boogie Shoppe Topeka Palmer News. Inc. 

Phoenix The Computer Shop Columbus Muscogee News Co. Town Crier of Topeka. Inc. 

Gemini Computers Cummings Kent Radio Shack Wichita Amateur Radio Equipment Co. 

mi-TEK Computers Jesup Kannon Music Lloyd's Radio 

Scottsdale Data Concepts Radio Shack KENTUCKY 
Tempe Books Etc. Manetta Act One VIdeo Danville Boyle Electronics 

Computer Library St. Simons Georgetown Goodwin Electronics 

Tucson Anderson News Co. Island Radio Shack Hopkinsville Hobby Shop 

Minz Electronics Toccoa Martin Music Radio Shack Louisville The Computer Store 

ARKANSAS IDAHO Paducah Radio Shack 

Fayetteville Vaughn Electronics/Radio Shack Blackfoot F/M Systems Electronics Paintsville Gus-Stan Enterprises 
Pikeville Gus-Stan Enterprises 

Little Rock Anderson News Co. Moscow Johnson News Agency 
Princeton Miller Electronics 

CAliFORNIA ILLINOIS LOUISIANA 
Chula Vista R & R Sottware Aurora Krach's & Brentono's 

Baton Rouge Acme Book Co. 
Citrus Heights Sottware Plus Belleville Sottware or Systems 

Downey The Floppi Disk Champaign Book Market Crowley Acadiana Newsstand 

El Cajon Radio Shack Chicago B. Dalton Booksellers Gretna Computer Supply Store 

Exton Sottware City N. Walbash St. MAINE 

Grass Valley Advance Radio. Inc. West Jackson St. Brockton Voyager Bookstore 

Half Moon Bay Strawtlower Electronics Bob's in Newtown Wateribo~o Radio Shack 

Hesperia Dessert Sound. Inc. Bob's News Emporium 
MARYLAND 

Hollywood Levity Distributors Bob's Rogers Park 
Silver Spring Layhill Newsstand 

Lompoc L&H Electronics Emporium Book Market 

Los Angeles E.D.C. Industries East Cedar MASSACHUSETTS 
Polygon Co. North Cicero Brockton Vogager Bookstore 

National City JARB Sottware West Diversey Cambridge Ninls Corner. Inc. 

Willy"s Electronics E.B. Garcia & Associates Out OfT own News 

Pacific Beach Pro Am Electronics Guild Books & Periodicals Fitchburg Corners Book Shop 

Palo Alto Printers. Inc. Krach's & Brentano's Ipswich Ipswich News 

Sacramento Tower Magazine South Walbosh Littleton Computer Plus 

San Diego The Computer Store West Jackson Lynn North Shore News Co. 

Dimensional Sottware 516 N. Michigan Quincy Soft Ware House 

Disney"s Electronics 835 N. Michigan Rehoboth Aiel Computer & Electronics 

Radio Shack Parkway Drugs 
MICHIGAN 

Santa Rosa Sawyers News. Inc. Parkwest Books 
Sandmeyer's Bookstore Allen Park Book Nook, Inc. 

Southgate Color Computing Univ. of Chicago Bookstore AnnAibar Community News Center 
Sunnyvale Computer Literacy Unlv. of Illinois Bookstore Brooklyn Weatherwax Radio Shack 

COLORADO Videomat, Inc. Deariborn DSL Computer Products 

Aurora Aurora Newsland Chillicothe Book Emporium Durand Robbins Electronics 

Colorado Danville Book Market Flint "10" 

Springs Hathaway's Magazines Decatur Book Emporium Greenville Robbins Electronics 

Grand K-Mart Plaza Harrison Harrison Radio Shack 

Junction Colorado Periodical Northgate Mall Kalamazoo John Rollins 

Distributing Co. DeKalb Appletree Computers Lowell Curt's Sound & Home Aicade Center 

Montrose Montrose Mini Mall East Moline Book Emporium MI. Clemens Key Book Shop 

Westminster Sottware City Evanston Chicago-Main News Michigan Radio 

Geneseo B & J Supply Muskegon The Eight Bit Corner 

CONNECTICUT Kewanee Book Emporium Owosso C/C Computer Systems 

Danbury Computer Serv. of Danbury Lisle Book Nook Perry Perry Computers 

Metropolis Jim's Home Center Perry 011 & Gas 

DELAWARE Newton Bill's TV Radio Shack Petoskey B & L Sound. Inc. 

Middletown Delmar Co. Oak Brook Krach's & Brentano's Pontiac Computer Shack 

Milford Milford News Stand Oak Park Krach's & Brentano's Roseville New Horizons 

Wilmington Normar, Inc. - The Smoke Shop Paris Book Emporium RoyaiOok Sottware City 

FLORIDA Peoria Book Emporium St. Johns Clinton Electronics 

Sheridan Village Southfield Sottwore City 
Boca Raton Sattware. Sottware. Inc. Westlake Shopping Center Sterling 
Clearwater Soenen & Wilmoth Books Book Market Heights Starting Book Center 
Cocoa The Open Door Illinois News Service Tecumseh White Electronics 
Davie Sottware Plus More Schaumberg Krach's & Brentano's Wyoming Gerry's Book Co. 
Ft. Lauderdale Electronics Engineers 

Mike's Electronics Distributor Skokie Krach's & Brentano's MINNESOTA 
Jacksonville Bill's CoCo Corner Springfield Book Emporium Minneapolis Read-More News 

The Book Nook 
Sangamon Center North Willmar The Photo Shop 

Book Town 
Town & Country Shopping Ctr. 

MISSISSIPPI 
Melbourne City Newsstand Sunnyland Book Emporium 

The Little Store West Frankfort Paper Place Grenada Stereo Store of Grenada. Inc. 

Miami The News Rack Wheeling North Shore Distributors Starkville Stonehenge Computer Sottware Cente 

Newsstand of Cutler Ridge INDIANA MISSOURI 
North Miami Berne White Cottage Electronics Farmington Ray's TV & Radio Shack 

Beach Almar Bookstore Columbus Micro Computer Systems. Inc. Kirksville T&R Electronics 

Orlando Book Mania Garrett Finn News Agency, Inc. Moberly Audio Hut 
Panama City Boyd-Ebert Corp. Greenwood The Computer Experience St. Louis Book Emporium 
Pensacola Anderson News Co. Highland Computer Health Consultants Computer Xchange 
Pinellas Park Wolfs Newsstand Indianapolis Bookland. Inc. Sottwaire Centre 
Sarasota Family Computers Indiana News Sottware Center 
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University City Final Edition PENNSYLVANIA Calgary Billy's News 

MONTANA Allison Park Software City Imperial Computer Ltd. 

Whitefish The Computer Corral 
Altoona Newborn Enterprises Rainbow Software Services 
Brookville Larry's Stereo Shop Camrose Radio Shack Associated Stores 

NEBRASKA Harrisburg Harrisburg News Co. Claresholm Radio Shock Associated Stores 
Lincoln Hobby Town Malvern Personal Software Coaldale C:oaldale Sight & Sound 
Omaha Computers & Components Philadelphia City Software Center Drayton Valley Longord Electronics 

NEVADA 
Newsy Edmonton CMDMicro 

Phoenixville Stevens Radio Shack Kally Software Distributors Battle Pittsburgh All-Pro Souvenlers Edson RadiO Shack Mountain Stewart's Radio Shack Pleasant Hills Pitt Computer & Software Fairview D.N.R. Furniture & TV Los Vegas Hurley Electronics Shippensburg Rainbow Adventure Fox Creek Fox City Color & Sound 
NEW HAMPSHIRE Temple Software Corner Ft. Macleod Fort Pharmacy 
Peterborough BRW Electronics/Radio Shock Tunkhannock The Donna Comm. Co. Radio Shock 
Portsmouth Portsmouth Computers Wind Gap Micro World Grande 
West Lebanon Verhom News Corp. York The Computer Center of York Cache The Stereo Hut 

NEW JERSEY RHODE ISLAND Grande 

Cedar Knolls VIllage Computer & Software Warwick Software Connection Centre The Book Nook 
Grande Prairie Northern Computer Service Cherry Hill Software City SOUTH CAROLINA Hanna Technics TV Ltd. 

Clinton Micro World II Charleston Hts. Software Haus. Inc. lnnlsfail L & SStereo Lawrenceville Micro Con Software Center Greenville Palmetto News Co. Lacombe Tall Pine TV 
Linwood Software City Hilton Head Megatron Corporation Leduc Radio Shock Associated Stores Mormcxo Outpost Radio Shack Spartanburg Software City Lloyd minster Lloyd Radio Shack Montvale Software City Union Fleming's Electronics Peace River H & S Music Centre Pennsville Dave's Elect. Radio Shack Radio Shack Associated Stores River Edge Software City TENNESSEE Plncher Creek Thornton & Son's. Rockaway Software Station Chattanooga Anderson News Co. Radcliff Gale Dlstrlbutlng Summit Software City Dickson Highland Electronics 
Villas Arts Electronics Knoxville Anderson News Co. Red Deer Computer World 

First Byte Computer Co. Rimbey Roy's TV 
NEW MEXICO Memphis Computer Center St. Paul Tela-Logic 
Alomogarda New Horizons Computer Systems Software. Inc. Sundre Sundre Sound 
Albuquerque East -West Enterprises Nashville Mosko's Book Store Taber Pynewood Sight & Sound 

Page One Newsstand Smyrna Delker Electronics Volleyvlew Dan's .Radlo Shop 
Soli of the Earth Vermilion Photocratt Vermilion Ltd. 

NEW YORK 
TEXAS Wetasklwin Radio ShOck 
Bay City Impulse Computers 

Brockport Lift Bridge Book Shop. Inc. Elgin The Homing Pigeon BRITISH COLUMBIA 
Brooklyn Micro Configurations. Inc. Ft. Worth Software Terminal Burnaby Compulit 
Elmira Heights Southern Tier News Co .. Inc. Houston MlcroSolutlons Campbell 
Fairport Software City Orange Northway Books & News River TRS Electronics 
Fredonia On Line: Computer Access Center Paris Software Solutions Chilliwack Charles Parker 
Hudson Foils G.A West & Co. Son Antonio CoCo Nuts Dawson Creek Bell Radio & TV 
Johnson City Unicorn Electronics Ladysmith Ladysmith Sound Center 
Mt. Kisco Software City UTAH Merrlt Merril Radio Shack 
New York Barnes & Noble-Soles Annex Murray Deseret Book N. Vancouver Microwest Distributcxs 

Coliseum Books VIRGINIA Solman Arm Matrix Computing 
Eastern Newsstand · Gatton Electronics Marketing 

Sicamous Shuswap Eleetronics 
Grand Central Station, Track 37 Sidney Sidney Electronics 
200 Park Ave .. (Pan Am #1) 

Norfolk 1-0 Computers Williams Lake Norcom Software 
Richmond Software City 

55 Water Street MANITOBA 
World Trade Center #2 WASHINGTON The Pas Jodi's Sight & Sound 

First Stop News Mount Lake Winnipeg J & J Electronics Ltd. 
Idle Hours Bookstore Terrace Emerald Computer Services 
International Smoke Shop Newport Nantronlcs NEW BRUNSWICK 
Jonll Smoke Renton Data Borne Moncton Jeffries Enterprises 
Penn Book Seattle Adams News Co .. Inc. NEWFOUNDLAND State News Tacoma B & I Magazines & Books Labrador City Sound & Vision Usercom Systems. Inc. Nybbles 'N Bytes 
Walden Books WEST VIRGINIA NOVA SCOTIA 
World Wide Media Services Dartmouth Sector Software 

N. White Plains Software City Huntington Nick's News Halifax Atlantic News 
Plattsburg Adirondack Computer Supplies Logan Stan's Electronics & Radio Shack 

Rochester Village Green Madison Communications. LTD ONTARIO 
Wcxld Wide News Parkersburg Valley News Service Angus Micro Computer Service 

Woodhaven Spectrum Projects WISCONSIN Atlkokam Gill's Furniture 
Bawmanvllle Bawmanvllle Audio Vision LTD 

NORTH CAROLINA Appleton Badger Periodicals Smoke Shop 
Aberdeen King Electronics Cudahy Cudahy News & Hobby Cochrane Frederlckhouse Sound 

Radio Shack Ladysmith Electronics. Etc. Concord Aviva Software 
Cary News Center In Cary Village Milwaukee Book Tree Etoblcoke NEPCOM Booked Solid Charlotte Newsstand lnrl 

Booked Solid II Hamilton Dataman 
Papers & Paperback 

Harvey Schwartz Boakshop Kingston T.M. Computers 
Havlock Computer Concerns Ottawa National News Co .. Ltd. 
Hickory C' Books & Comics Univ. of Wisconsin Boakshop St. Catherine Smoke Shop-2 Stores 
Marion Boomers Rhythm Center South River Max TV 

NORTH DAKOTA WYOMING Strathroy Downtown Sound 

Fargo Computer Associates Casper The Computer Store QUEBEC 
Worland Price Electronics 

OHIO LaSalle Messageries de Presse Benjamin Enr. 

Blanchester JR Computer Control Sherlbrooke Soc. De Lac 

Canton Little Professor Book Center ARGENTINA SASKATCHEWAN 
Cincinnati Clnsott Cordoba Informatica Y Telecomunicaclones Asslnibald Telstar News 
Coshocton Utopia Software AUSTRALIA: Nlpiwan Cornerstone Sound 
Dayton Wilke News SYDNEY Regina Regioo CoCo Club 
Fairborn News-Readers Kingsford Paris Radio Electronics Software Supermarket 
Kent The News ShOp Saskatoon Computertlme 
Kenton T.W. Hogan & Associates Tisdale Paul's Service 
Lakewood Lakewood International News CANADA: YUKON Lima Brunner News Agency ALBERTA 

Edu-Caterers Athabosca McLeans Ltd. Whitehorse Big Byte Computer Services 
Mayfield Banff Banff Radio Shack H & 0 Holdings 

Heights Software City Barrhead Barrhead Sound 1982 Ltd. 
Miamisburg Wilke News Blalrmore L & K Sports & Music PUERTO RICO 
MountOrob Mount Orab Radio Shack Brooks Double "D" AS.C. Radio Shack San Juan Software City 
Rocky River Programs Unlimited 
Toledo Leo's Book & Wine Shop 
Xenia Fin Print Books 

OKLAHOMA 
Hobart Shortgrass Electronics 
Oklahoma 

City Merit Micro Software 
Tulsa Steve's Book Store 

OREGON Also available at all Coles Bookstores. B. Dalton Bookseller and Portland Filth Ave. News 

Waldenbooks stores in the United States and Canada. 
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ADVERTISER'S INDEX 
We encourage you to patronize our advertisers- all of whom support the 

Tandy Color Computer. We will appreciate your mentioning THE RAINBOW when 
you contact these firms. 

Ark Royal Games .. . ... ..•......• 217 
BS Software •....•.••..... .. . ... 220 
Celmark Corporation ...... ..... .. 165 
Cer-Comp . .... ......•. •. . •. 212, 213 
Challenger •..................... 80 
Cinsoft .. ........ ••...• .. ... .. .. 74 
CNR Engineering .........••.•... 228 
CoCo Warehouse •............•.•. 42 
Cognitec .. . .........•....... .... 13 
Colorware •.•.•.. . .. 169, 170, 171, 172 
Computer Center . . .. . ........... . 35 
Computer Friends ......•........ 225 
Computer Island . .•... ...... 136, 137 
Computer Plus ...... ... .. .. .. ..... 3 
Computerware ........... 99, 245, 247 
Computize, Inc .. . . . ......... 218, 257 
Cosmos Computer Services Inc ..... 140 
Cost Plus Electronics ....... ..... 233 
Custom Computer Products .•...... 16 
Dayton Associates of 

W. R. Hall, Inc .. . ....... . ..... 178 
Delphi ..................... 242, 243 
Derringer Software ..•... ••..•. 86, 87 
Didaktek . .... ....... .. .......... 51 
Diecom • .... •...•••. . ..•.•..... 143 
Disto .......................... IBC 
Dorsett Educational Systems .. . ... 193 
Dragon User ...........•...•.... 155 
DYNACALC . . .... ...... ......... 93 
Dynamic Electronics, Inc ........... 91 
E. D.C. Industries ...........•.... 223 
EliHeffron ..................... 189 
Elite Software .............. 45, 46,47 
Federal Hill Software .............. 78 
Four Star Software .......•.... . . • 121 

[JJCall: 
Cindy Shackleford 
Director, West Coast Office 
Shir1ey Duranseau 
Advertising Representative 
12110 Meridian South, Suite 5 
P.O. Box 73-578 
Puyallup, WA 9837~78 

(206) 848-n66 
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H.D.R. Software .. ...... ......... 188 
Hard Drive Specialists ...... ...•.. I FC 
Hawkes Research Services ........ 196 
Hazelwood Computer ........... . 200 
HJL div. of Touchstone 

Technology, Inc .... . . .. ..•.. . 130 
Frank Hogg Laboratory .. . 227, 229, 231 
Homesoft ..•.•.........•.... 72, 202 
Howard Medical .. .... ..... 33, 34, 258 
Incentive Software ............... . 89 
lnovative Systems .. •..•...... .. . 103 
J & M Systems . ...... . ........... BC 
J & A Electronics ................ 138 
Johnson, D.P . .... .. ... . ......... 253 
JT J Enterprises .•.•••...•........ 73 
Kelly Software Distributors .. .... . . 197 
LA Tech ....................... 252 
Mark Data Products ....... 37, 182, 183 
Metric Industries ................ 156 
MichTron .......... . . ....... 38, 224 
Micro Data Systems .....••........ 73 
Micro Works, The ..............•. 232 
Microcom Software .. ... ... ...... . 17 
Microtech Consultants Inc ....... . •. 94 
Mix, Tom Software ...... .... . 118, 119 
Moreton Bay .••..........••••••. 146 
N ovasoft ....................•.. 162 
Other Guys Software, The .......... 65 
Owls Nest Software .............. . 43 
Owl-Ware ....... .. . . •........ 82, 83 
PCM ..................•... .... 100 
PD Software .•• ... •....•.••..•.• 230 
Perry Computers ..........•.•.... 97 
Polygon Co ...................... 70 
Dr. Preble 's Programs • .. . . •.. .. .. 124 
Prickly-Pear Software ... . ..•..••. 144 

~Call: 
Kim Vincent 
Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box385 
Prospect, KY 40059 

(502) 228-4492 

PXE Computing .. ... • ..... ... .. . . 1! 
Radio Shack •..... . . ... 9, 11, 186,18 ~ 
Rainbow Adventure Book ....... ... 4· 
Rainbow Binder •..•...... .. • .... 24 ' 
Rainbow Bookshelf .. . .• ..•..... . 22· 
RAINBOWfest. .....••....... 234, 23! 
Rainbow Gift Subscription •....... 19• 
Rainbow Guide to OS-9 ..•..... •... s: 
Rainbow On Tape ....• ... •••... . 13: 
REM Industries ......•.••..••.. . . 2· 
Roberson , S.D .•• .••. ••. . ..... . . . 20: 
Robotic M icrosystems •..••••••.. . 161 
Saguaro Software • ..... .. .. ... . .. 7! 
Selected Software ........•.•.•.. 191 
Software House, The ....•...•.... 141 
Software Support, Inc . •••••• .. 250, 25 
Spectrosystems ... . .•. . .. ..•.. .. 23: 
Spectrum Projects Inc .••• 105, 106, 107 

110,111 ,1 13 
Speech Systems .•... . . .•. •• .•. 54-6 
Sugar Software .... .•• ...•.. 204, 20! 
Sunrise Software •.•.•... . •.. .... 20: 
T & D Software .•.•....... ....... 14 
TCE Programs , Inc .••....... . .. ... 1· 
Tepco •....... .......•. .•..•.•. 23' 
Tothian Software Inc . ............ 10: 
True Data Products ...•..... . 150, 15 
Unified Software . . ... ..•.•• .• •• . 25 
VCR ...... . .••................. 17 
Wasatchware ..........•......... 6. 
White House Computer .....•..••. 22. 
Woodstown Electronics •.•.•....•.. 6' 
Workbase Data Systems .......... 16 
YGS .. . . . ..•. ..........•....... 19. 
Zebra Systems, Inc . •••.•..•..••• . 20, 

Ill Call: 
Jack Gar1and 
Gar1and Associates, Inc. 
10 Industrial Park Road 
Hingham, MA 02043 

(617) 749-5852 



- - --- ·- - - - - ---- - ------- __ _._ ___ _ ---------------- ARE YOU Loo"ING FOR A HI-RES GRAPHIC 
"' SCREEN PRINT DUMP? --------- ____ .._._. ------------- - --..- .._,. nnnu-.uri HARDCOPY - Hardcopy is more than just a screen prin t dump, compare these features with any 

other graphic dump program on the market: 

THE ULTIMATE PRINTER UTILITY 

LJ~~n 
Full C.RAPHICOM/GRAPHICOM PART II compatibility' Loads STANDARD 6K images, 
GRAPHICOM pictures, a nd COCO MAX pictures too! 
BLACK & WHITE or GREY SCALE printing. In GREY SCALE pr in ting, colors are printed as 
user definable patterns. Supports h i-res In all 4 GRAPHICOM display modes! 
l x, 2z, 3:a PRINTOUTS- Three menu options are reserved for the most frequ ently u sed pr in· 
tou t s izes; I x (quarter page), 2x (half page), and 3x (full page). 
GRAPHIC LABELS - The label prin ting option allows the user to crea te cu:;tom m ailing or d isk 
labels with professiona l looking results. 
GREETING CARDS · The greeting card option allows the user to custom design gree ting cards 
using both text and graphics. . 
GIANT POSTERS • The pos ter option prov ides the u ser with a means of reproduc ing a hi·res 
graphic to a m ult i·sheet poster 
SPECIAL EFFECTS · The special effec ts option a llows the use r to direc tly control the print ing 
d irect ives; ROTATION, X/Y SIZE. X/Y FLIP. X/Y GRID, X/Y FILL. TAB, WINDOW, POS/NEG 
IMAGE, a nd more l 
USER CALL· HaYe an app lica tion that HARDCOPY doesn't quite match? HARDCOPY rou tines 
can be added to EXTENDED BASIC th rough the USR command ' · III WI Oil HARDCOPY• requires a 641( Color Computer or Color Com puter II , and at least on e disk d r ive. It supports 

1 to 4 disk drives, keyboard or joystick in put . Please specify p rinter and cat. number when ordering. 
• Due to hardware differences, some features may function differently on cer tain p rinte rs . 
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ALL RICHTS RESERVED 

IARDCOPY PRINT UTILITY . ... . $29.95 

IDS 480/ 560-G . 
Okl 82A (Oklgraph) 
Okldata 92 
Gemini lOX 
Gemini SG-10 / 15 

lrou co· ULD SPEND $100.00 OR MORE TO UPGRADE 
I YOUR GRAPHICS SYSTEM, JUST BUY ... 
:clipse (Zoom) .. 
uper Paint {Pain t) 
hrinx {Reducer) 

5 19 .95/Moreton Bay 
5 19.95/Michtron 
521 .95/Grafx 

Text Mas ter {H i-Res Tex t) 
G.C.U. (Disk Util ities) 

.529.95/Data Man 
5 19. 95/Computize 

. Cat. No. 170WD 
Cat. No. t79WD 

.. Cat. No. 17 1WD 
Cat . No. t74WD 
Ca t. No. 178WD 

Epso n LX-80 Cat . No. 173WD DMP· I I O Cat. No. IBOWD 
Epson MX-80 Cat. No. t 72WD DMP-120 Cat. No. 176WD 
Epson RX-80 Cat . No. 173WD DMP-130 Ca t. No . 18 2WD 
Epso n FX-80 Cat . No. 173 WD DMP-200 Cat. No. I 76WD 
Ritema n PLUS . Ca t. No. 177WD CGP-220 Ca t. No. 18i WD 

IR YOU COULD SPEND $24.95 FOR GRAPHICOM PART II AND GET: DISTRIBUTED BY COMPUTIZE IHC . 
1 video proceaalag package that provides maay Cuactloas that are mlssia & In Graphtcom. 
lere are just a few of the features provided by Graphlcom Part II: 

lNLARGE/REDUCE/ROTATE 
:nlarge or reduce any portion of a graphic screen , just li ke a photograph ic enlarger! Ro tate by any degree or 
raction of a degree around any point on the screen. 
'AINT 
>ain t or "f11l~in" any irregular area on the screen! More than 50 different co lored patterns available. Addi· 
ional paint patterns may be user~de fined . -~· 'AN & ZOOM 
Zoom in" x2, x4 , or x8 on any port ion of the screen to do fi ne pixel work. Allows editing of Graphicorn 
:haracte r sets with ease! 
:VPESETTER & FONT EDI'rOR 
\ dd text in 16 different s izes. also su pports user defmable foreground & backgrou nd colors. Design & Edit 
:haracters for use in the typesetter. 
'IXEL BLASTER iftl \llows the user to easily substitute or remove colors. Widen lines. swap BLU E & RED w ithout effect ing 
lLACK & WHITE, etc. 

;RAPHICOM PART II DOES NOT REQUIRE GRAPHICOM TO RU!il ©1984 WHITESIDITH U:t.O 
raphlcom Part II requires a 64 K extended disk basic sys tem , and suppo rts I to 4 d isk drives , keyboa rd or 
,ystick {analog or switch type) input. It wi ll load and save both Standard BIN f11 es and Graphlcom screens 
II functions support color or Hi~ Res operation, as well as the 4 screen d isplay modes. 

ALL RICHTS RESERVED 

NEW LOW PRICE! 
GRAPHICOM 
DIGITIZER $159.00 

Iapat directly into Graphlcom for easy 
enhancements, manipulat ion, stamping, 
and storage. Accepts composite video 
signal in ( I .Ov p~p) from video camera, 
VCR, video disc player, another com~ 
pule r, or other compatible video sources. 
View "off air" or "VCR" digitized video at 
close to real -time. "Snapshot" video 
frames to the digil izer.' s inte rnal memory. 
No slow, data serial manipula tion . 

Use with your multi~pa k or a "Y" cable 
CY' cable ava ilable at 5 19.95) 
Video is inpu t via a "BNC" connector. 
ExterPai controls for HORIZONTAL POSI· 
TION, VERTICAL POSITION, HORIZON­
TAL WIDTH, BRIGHTNESS, and CON· 
TRAST (FUZZ) sett ings. 
Don' t be fooled by imita tions ... this is the 
GRAPH! COM VIDEO DIGITIZER the 
oaly digitizer tha t "DIRECTLY" inputs in· 
to Graphicom 
REQUIRES 64K COCO, I DISK DRIVE, 
AND 2 ANALOG J OYSTICKS. FREE 
GRAPHICOM PROGRAM , PICTURE 
DISK, AND GRAPHICOM UTILITY SUP· 
PLIED WITH PURCHASE OF VIDEO 
DIGITIZER (A $50 VALUE). 

GRAPHICOM $24.95 
Catalog No. . . . Il l GD 
Simply stated · Oae of the nneat 1raphic 
programs written for the Color Computer! 
FEATURES; 
• 5-U·P·E·R U-S·E·R F-R-1-E-N·D·L·Y! 
• Supports 4 Hi~Res display modes 
• 4 page animation mode 
• Color Palette with over 15 color patterns 

for use w ith Hi-Res arti fact 
• Send/Receive pictures over modem 
• Supplied util ity allows capturing Hi~Res 

screens from most COCO arcade games 
• Multiple Hi-Res character fonts {user re· 

definable) 
• Supp lied u ti li ty fo r trans fe rr ing 

Graphicom screens to Basic or other 
MI L programs. 

• Supplied utility for loading screens from 
Basic or other sources 

• Built in Hi-Res SCREEN PRINT (compati· 
ble with EPSON, C-lTOH, GEMINI-1 0 , 
OK! , plus Radio Shack's LP-VII , LP-VIll , 
DMP-1 00, DMP-200, and GCP-11 5 
printers) from I I 0 to 9600 baud 

• SEND/RECEIVE slow-scan television 
• Many add itional features, operating 

hints, hardware mod's and suggestions, 
etc . 

REQUIRES 6.4K COCO, I DISK DRIVE, 
AND 2 ANALOG JOYSTICKS 

NEW MASTER KEY II 
New Im proved Version! A hardware product 
that takes cont rol of any program regard less of 
protection. Now use with RS Multi·pak, "Y" 
cable or optional extender cable. Captures 
register contants as they were when Master Key 
II was engaged. Complete disassembler, 
memory save, and much more. Requires some 
familiarity w ith Assembly Language. 
ROM PAK Cat. No. 160HR . . . .. .. $ 99.95 
Cat. No. 161HR With I!J<t. Cable .. . $109.95 

GRAPHICOM PART II 
PICTURE DISK SETS 

Avallablo Crom COMPUTIZE 
4C ~Artifact color palette 
5C ~ Large character sets (from Derringer Soft· 

ware) 
6C · Same as 5C but set up as stamp se t 

Plctarc DbkSctl . . $ 19.95 
7 · Miscellaneous Art Set # 1 
8 · Miscellaneous Art Set #2 
9 · Misce llaneous Ads and Examples 

Plcturo Disk Set 2 . . . $ 19.95 
10 ~ Miscellaneous Fonts 
II C ~ Artifact color palette type fonts 

P!ctan Disk Set 3 . . ... . . . $ 14.95 
12C · Art demo from WHITESMITH 
13C· GRAPHICOM PART II function demo 

Picture Disk Set 4 . . . $14.95 

GC II FONT DISKS 
Each d isk coo.talaa 10 or more Coats. (4 ve .... 
alou of each font, one for each display mode). 
14C· GCII Fonts Disk #I 
15C · GCII Fonts Disk #2 
16C · GCII Fonts Disk #3 

GRAPHICOM PART II Font Dloko ... $1 9 .95 

TRIPLE TRANSFER 
UTILITY © 

Transfer contents of disk to tape • 
Transfer contents of tape to disk • 
Automatically relocates cassette pro~ 
grams that conflict w ith the disk operat­
ing system • Displays m achine language 
program addresses • Copies ASCII , Basic, 
& Machine Language Programs • All con­
ta ined in l menu driven program! 

REQUIRES 32K CC EXT. 
Cassette $19.95 .. Cat. No. 105CT 
Dl•k $24.95 ... . Cat. No. 105CD 

$24.95 

SUPER BACK-UP 
UTILITY © 

. WITH S. B.U. FROM COMPUTIZE -
YOU' LL NEVER NEED ANOTHER BACK· 
UP UTILITY FOR YOUR COCO I !I 
SUPER BACK-UP UTILITY WILL PER· 
FORM ALL OF THE FOLLOWING FUNC· 
TIONS, 
I. TAPE TO TAPE (Regard less of most 

protection schemes!) 
2 . TAPE TO DISK (Move Cassette pro· 

grams to Disk!) 
3 . AUTO RELOCATE (For those Cassette 

programs that conflict with Disk 
operating systems.) 

4 . DISK TO TAPE (Place Disk programs 
onto Cassette) 

5. DISK TO DISK (Our pow erful 5plit·N· 
Image Program, Copies regardless of 
pro tection schemes! ) 

• MENU DRIVEN 
• REQUIRES 32K EXTENDED COCO 
• REQUIRES I OR 2 DRIVES 
• ALL MACHINE LANGUAGEIII 
COMPARE WITH OTHER INDIVIDUAL 
PROGRAMS COSTING IN EXCESS OP 
$ 100.00 
DISK $49.95 .. . . Cat. No. 107CD 

SPIT ·N ·IMAGE © 
M/ L Disk Back-Up Utili ty 

There is no need to suffer the heartbreak 
of crashed disks any longer. Spit~N~Image 
w ill create a m irror image of your 
valuable disk programs which do not res~ 
pond to normal back·up functions . Will 
also i1_1itialize and back-up in one pass. 
Data processing experts alw ays insist on 
having a back-up. - it's good a practice . 

REQUIRES 32K CC 
DISK $34.9~ ... . Cat. No. 101CD 



SPECIALS 
Howard Medical Computers 

Zenith 130 Color Monitor $15 
• Medium resolution 2.5 MHz 240 x 200 dots ~ ~~ Was $39 
• Same as 131 except No RGB ~~ O~V ( 14 shipping 
• With 90 day Zenith warranty ~ Cl 
• Monitors require video controller See page 34 ~ 

• Friction and tractor 80 column 
• Bidirectional dot addressable 100 CPS 

$20 
Was $31 

($7 shipping 
• Free Howard Printer tutorial included 

RX1 00 $362 each 
(a $29.95 value) 

Zenith Green Monitor $675 · 
• 12" Zenith 123A Green Screen is easy on the eyes ~C~~ Reg. $14 
• High resolution: 640 dots X 200 dots, ~(/ ~~ ($7 Shipping 

15 MHz band width ~ cO~ 
• Composite video monochrome "() 

New! J&M Controller JF -CP 
with .JDOS $12 

• Eliminates software compatibility problems 
• Single switch lets you switch from J DOS toRS DOS 
• Gold contacts & data separator 
• New serial port so you don't need a serial 

interface for a parallel printer 

RSDOSROM 
• ROM chip makes J&M compatible 
• 24 pin fits both versions of J&M controller 
• Release 1.1 

Howard Medical Computers 

Box 2, Chicago, IL 60690 Hours: 8-4 Mon .-Fri. 
10-3 Sat. 

Reg. $14 
($2 shipping 

$20/ea 
Reg. $4 

($2 shipping 

(312) 278-1440 questio 

Howard Medical offers a 30-day return guarantee on all hardware we sell. Return equipment to us within 30 days for 
refund if you are unsatisfied for any reason. Quantities limited and subject to availability. 





HEAT UP YOUR COCO! 
~evV HARJ;? DRIVES 
Besid~s the obvious advantage of increased disk access 
s-peeds· and a vast amount of storage, our COCO hard 
drives ~boa~t many innovative features. For instance, 

· you may boot OS/9 
directly from 
]DOS· no 
intermediate 
boot floppy is 
required. Our 
software can 

run with virtually 
any winchester with a 

ST412 type interface. Our drives have capacities of 5, 
10, or 20 MBytes (formatted), and may be either 
partitioned into up to 7 logical units or left as one 
large logical unit. Our COCO hard drive systems are 
complete with case, power supply, cables, OS/9 
drivers, and instructions. Prerequisite: OS/9, JFD-CP 
controller. 
51/4', 5 MByte full size 
51f4" 10 MByte lfz size 
3 112" 20 MByte (shown above) 

$495 
$650 
$795 

JFD .. CP DISK CONTROLLER 
Our new JFD-CP, compatible with both the original 
COCO and the COCO 2, features a parallel port to · 

support a 
Centronics · 
compatible 

printer or our 
hard drive, . 
and an 
external ROM 
switch, whi~h 
allows you to 

select JDOS or 
an optional RS 

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

COCO .. CLASSIC 
Our old JFD-COCO controller remains a strong 
seller. Some people just like old "classics" best! So 
we have brought it back at the lowest price ever! 
JFD-COCO Disk Controller with JDOS $99 

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

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

operating 

• 

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

complete with 
cable and JDOS 

manual. 

Drive 0 System with one single side drive $2 79 
Drive 0 System with one double side drive $349 
Drive 0,1 System with two single side drives $389 
Drive 0,1 System with two double side drives $489 

MEMORY MINDER** 
Memory Minder 

_ .__""is a disk drive 
_ ·--~-...., test program now 

included in 
JDOS. Used 
with a 

Precision 
Alignment 
Disk, 

Memory 
Minder allows 
you to check 

your drives for speed, 
alignment, sensitivity, hysteresis, 

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

PRECISION ALIGNMENT DISKS (From Dysan) 
PAD-40X1: Tests single side disk drives $26 
PAD-40X2: Tests double /single disk drives $33 

Memory Minder is available on diskette for those 
who don,t own a JFD-CP controller with JDOS. 
Includes Precision Alignment disk. 

Memory Minder: single side package 
Memory Minder: single /double side package 

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

ellA 
J&M SYSTEMS, LTD. 
151 OO·A CENTRAL SE 

ALBUQUERQUE, NEW MEXICO 87123 
505/292·4182 

$59 
$75 


