




From Computer Plus to YOU .. . 

PLUS after PLUS after PLUS 

Tandy 1400 FD $1219 
Tandy 102 32K $439 

Tanety WP-2 $279 

OMP-133 $289 

Color Computer 3 
w/ 128K Ext. Basic $115• 

Color Computer Disk Drive 
Drive 0$239 Drive 1 $149 

I!--
I' 

-~-·-- -;;-• 

• - ·-

Tandy 1000 SL/ 2 $749 
Tandy 1000 TU2 $959 

Tandyfax $929 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS 
Tandy 1000 HX 1 Orlw 2561( 
Tandy 1000 TX 1 Drive 640K 
Tandy 3000 NL 1 Drive 512K 
Tandy 4000 1 Drive 1 Meg Rom 
Tandy 1100 FD 1 Dnve 6401< 
PRINT! IS 

25900' 
719 00' 

86900' 
2089.00 
77900 

Radio Shack DMP-107 120 CPS 219 00 
Radio Shock DMP- 442 300 CPS 539 00 
Rod10 Shock DMP-133 160 CPS 289 00 
Rodlo Shock DWP-230 DoisyWheel~9.00 

Tandy LP-1000 loser Printer 1499 00' 
Star Mlcronlcs NX-1000 144 CPS 199 00 
Star Mlcronics NX-1000 Rainbow 269 00 
Panasonic 100' 1110 192 CPS 219.oo· 
Panosonic KXP 1191 2AO CPS 259.oo· 
Panosonlc 100' 11U 192 CPS 329 oo· 
Okldoto 320 300 CPS 369 00 
Okidoto 390 270 CPS 2A Wire Hd 515.00 
NEC Plnwrlter P-2200 170 CPS 399.00 
MOO DIS 
Radio Shack DCM-6 
Radio Shock DCM-7 
Practical Perlpheroi2AOO Baud 
Practical Perlpherol1200 Baud 

5200 
85.00 
79 00 

149.00 

COlOR COMPUTER MISC. 
Rodlo Shock Drive Controller 79.00' 
Extended Baste Rom Kit (28 pin) 14 95 
64K Rom Upgrade Kil (2 or 8 chip) 39 00 
Radio Shock Deluxe Keyboard Kit 24.95 
HI-RES Joys lick Interface 8.95 
Color Computer Deluxe Mouse 44.00 
Mulll Pok Pol Chip for COCO 3 14 95 
COCO 3 Service Manual 29.95 
Serial to Parallel Converter 59.95 
Radio Shock Deluxe Joystick 19 95 
Mognovox 8515 RGB Monitor 299.00 
Magnovox Green or Amber Monitor99.00 
Rodlo Shock CM-8 RGB Monitor 249 00 
Radio Shock VM-4 Green Monitor 99 00 
P8J OK COCO 3 Upgrade Boord 2-4.95 
P8J 512K COCO 3 Upgrade 139.00 
TondvOKCOC03 Upgrade Boord 29.95 
Tandy 512K COCO 3 Upgrade 149.00 
COLOR COMPUTER SOFTWARE 

The Wild West (CoCo3) 
Worlds Of Flight 
Mustang P-51 Flight Slmul. 
Flight 16 Flight Slmul 

TAPE DISK 
25.95 

34 95 34.95 
34 95 34.95 
34953495 

COCO Utllll by Mark Do1o 39.95 
COCO Max Ill by Colorwore 79.95 
Max 10 by Colorwore 79.95 
Auto Term by PXE Com puling 29.95 39.95 
TW-80 by Spectrum (CoCo3) 39.95 
TeleWriter 64 49.95 59.95 
TeleWriter 128 79.95 
Elite Word 80 79.95 
Elite Cole 3.0 69.95 
CoCo 3 512K Super Rom Disk 19.95 
Home Publisher by Tandy (CoCo3) 35 95 
Sub BoHle Stm by Epyx (CoCo3) 26.95 
Thexder by Sierra (CoCo3) 22.45 
Kings Quest Ill by Sierra (CoCo3) 31 45 
Flight Slm.ll by Subloglc (CoCo3) 31 45 
05-9 Level II by Tandy 71 95 
05-9 Development System 89 95 
Multi-VIew by Tandy 44 95 
VIP Writer (disk only) 69 95 
VIP Integrated Library (disk) 149 95 

Prices ore subjeCt to change without notice. 
Please coli lor shlpplng chorgM. Prt<:e$ln our re­
tail store may be higher Send tor complete 
co to log 

'Sole prices through 3 \ 30\ 90 

CALL TOLL FREE 
1·800-J4J·8124 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

llfll 
H15-80 Is o registered trodemork of Tondy Corp 

P.O . Box 1094 
480 King Street 
Littleton, MA 01460 

us 
SINCE 1973 

IN MASSACHUSETTS CALL 1508) 486·3193 
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Worm Invaders from Disk Drives and the 
Space Color Computer 
Eric A. Wolf Marty Goodman 
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A CoCo Digital Logic 
Analyzer, Part 1 
Dennis H. Weide 
A hardware project to help you w1th 
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of other prOJectS 
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fl1es on crashed d1sks 

82 
Moon Mapper • 
David Francis 
A program that helps you track the 
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Editor 
I find the ne~ ··BreakPoint .. column 

very tnterc,ting and helpful. In Greg Law·, 

l a'>t column. he U\C~ a real oper.11ing '>Y'~­
tem. OS-9. a-. well a' the C programming 
language. I aho apprectate hts tnclu.,tOn ol 
httle kno\\ n ttdbth of knowledge like the 

u~e of quotes to modify cs t arl"!> interpre­
t at ton of command line argument . 

I would like to point out two bug'> in the 
h\tingon PagdW. Line 21oft he publi.,hed 
li'>ting reads: 

1f ! -- argc I I chknum (a rgv [ i J>> 

The corrected line read': 

I f (! · argc I I chknum<argv [ l ]) ) 

Ridwnf L Brooh 
Plwt'fll.\ 

Ln Defen e of ScripSit 
Etluor: 

I am an avtd u-.er of Color ScripS II and 
wa., up et to read that \.!arty Goodman 
rc lerreJ to it in your 'JO\·ember i '>,ue a-. 
.. not "orth IT) i ng to do any thmg w11h ·· to .1 

reader who wrote a'king about addre\\ing 
vuriou\ font'> on a D 1P-106. 1 sugge~t that 
thi'> reader upgrade from that printer to a 
printer that addre\\C\ font\ through itl> front 

panel. I get i\LQ Mmpl}. quickly and ea\ily 
through my D\.IP-130A ·,button'> '"tthout 

going through the ,oft" are. Some other 
good advice ic; to upgrade to Color ScnpSit 
II , which allow., the U\C of three separ.11e 
lont '> ''hose control command\ arc edited 
b> the u er depending on the printer U!>Cd. 
Once again. I am not really \ ure the DMP-
1 06 h<h any font' other than standard. 

I love th i '> program·, unu<;ually power­

ful abbreviation femun! and the ea.,e wtth 
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\\ hich it fomlah IC\1. The \ ie\\ -a\-)OU­
print monitor feature io; great. but I c.,pe­
cially like Colur ScripSit"s back-to-ba.,ic.,, 
no-fr i lls appronch. 

£cli10r: 

Churle\ Scanlon 
Su/1.\hury. Comtt'CIIC/It 

FeelinA Left Out 

I huve noticed thnt i nce the CoCo 3 
came out. your mag:uine :.ecm~ to be drilt­
lllg toward more p10gmm-. for the 128K 
mochjne and I e.,., for the CoCo 2. Tho...e of 
Ul> with CoCo2., are feeling a l itt le left out. 
l11e '>3mc appl ico; for not havi ng a di k 
drive. O ne o f }Our regular t:nntrihutor.. 
rd uo;cd to help me because I d id not have a 
dio;k drive. 

R T. )elllll'r 
Bm.cohel. U 1\COII\111 

We urt> smn· to hew you 11 e1 ( ' 1 efu.H•tl 
help. Regardi11~ our 1111\ nf CoCo 1 to 

CoCo J material. most of the suhmi.uions 
ll't' urt' rect'i\'lllg art• ll'ritten for the lll'll'l'r 
CoCo 3 Y et11 t' Still publish ar 111m It IIICifl'­

rial fnrthc 16K £\l('l!detl CoCa us 11 e WI/ 

I T hink It 's imply 13etter 
l:.ditur: 

I purchased a word proce'>sing ~>oft ware 
package la\t yeat :tfter -,ccing the Apri l "89 
art icle in 1111:. RAt~BOW that compare., 

o,everat word proce-. ... or-.. It wa' an e\ccl­
lcnt aniclc. and I have ne\er been \Off) I 
made the '>election I did. J elected to pur­
cha"e the Simp/\' Brm•r word prOCC'>\or 
package by Simply Better Software. Thu., 
far. I ha\ c found no word proce.,.,ing job 
that this package cannot handle " llh ea.,e. 
I love the manner in "hich Simp/\· Bmer 
can be configured. and the command set. 
mo ... tl y 2- anll 3-key combinations. i ~ l ogi-

cal and ea'>y to mantpulate and remember. 
l11e .. upp<m ha' been the bco,t pnn . I 

have recei ved two upgrade since I pur­
char,ed the program: the lir-.t wa., free and 
the econd (Version 2.0) ,,.a, sold for a 

nominal fee. Any Lime I have had dtfli­
culty. \.Jr. Rickert has been very" tlhng to 
help anll hao, done !>O in a friendly and 
courteou' manner. \ IP Writrr. which I 
previoullly U'>ed on my CoCo I and 2. 
"orkcd well enough, but I never received 
the aftcr-'>ale -.upport that I ha"e "'tth Sun­
ply 8C'111•r. 

I recommend thl'> package to anyone 
con\ldcnng the purcha'>e of \Hltd procC'>'>­
ing ~oftwarc for the CoCo 3. 11lc cun-cnt 

version berng relca~ed. Vcr.,ion 2.0. ha'> 
even more feature<; that make it difficult to 
lind a comparable program at the 'a me lo~ 
price. 

Ed ito,.. 

M 1< hat• I II R umho 
PerrY. M ichigtm 

Drafting ~otice 

I am looktng for a computer-atded draf t­
ing pmgmm lor the Color Computer 3. h 
there uch a program? lf you kno~ of a 

.,ource for thi' program. plca'>e wnte me. 
Swll A. /Jahltid~e 
1559 Jonah Dril·r 

N . llulllilll:clon. PA 15642 

"ean 111/llll'llrt' ofonyCoCoJ wfnwre 
spenflcull.' c/('" ~lied for arcltit£'clllral 
drall'mg~ Pl'rhaf>S our readers cull help. 

~101 Revi ited 
Editot · 

I wa'> pleu.,cd to see your anicle on 
CoCo M IDI producL'i in the !Rcember "89 
i s'>uc but wa., di'>appointed that y·ou com­
pletely overlooked one of the fir'>l compa-



Clll Pages~ CoCo Graphics Designer Plus 

by Walter Bayer 
Create beautiful greeting cards, signs and banners for holidays, 
birthdays and other occasions. Features easy-to-use point and 
click interface and user-friendly operation. Picture, font and 
Border collections included. Only $29.95 (Req CoCo 213. disk drive, 
mouse or joystick, Printers: EPSON, GEMINI, Star, DMP, Panasonic KXP 
1080190/91/92, Citoh 8510, Okldata 92193/182/183 & more) 
Picture Disk #2, #3, #4: $14.95 each 
Font Disk A,B: $14.95 each Border Disk #1: $14.95 

Label Designer 
Print Labels with text and graphics; mail merge option; disk 
directory option; easy to use interface. Only $34.95 

The ultimate desktop publishing program tor 
the CoCo 3. Pull-down menus, icons & dialog boxes, 
drawing tools (create boxes, polygons, rays, circles, elip­
ses, brush shapes), cut, copy, stamp, paste, zoom, flip, 
enlarge/reduce, rotate, stretch, undo, import any ASCII 
text, 2/3 columns & page preview. Includes 14 fonts & 60 
pieces of cUp art. Req. CoCo 3, RGB/ Monochrome 
Monitor, Min 1 drive, Tandy HI-Res Interface, Joys­
tick/mouse & DMP 105/1 06/Epson/Gemini & Compatible 
Printer. Only $49.95. w I Hires lnteface Only $59.95. 

~:::.====:::y,_l:;:-;~" . .l Color Schematic Designer Ver 2.0 
The best Circuit Des1gner tor the CoCo 3. Pull Down Menus, hi-resolution symbol sets, Keyboard I Mouse I Joystick (with 
proportional cursor speed system),llghtning fast multiple UNDOs, Symbol Add I Modify I Rotate/Line/Box Draw, HI-res Fonts. 
workspace of 640 x 1000 pixels, 31ayers. font styles (fancy, italic, block, computer. etc) . Supports DMP/ EPSON I GEMINI 
& compatible printers. Supports near laser quality printouts on almost all EPSON Compatibles! Only $39.95. CSD 1.1 I 
1.2 owners can upgrade to version 2.0 by sending $10 with proof of purchase. (See Review in September 1989 Rainbow) 

·~ MUSIC3 3 I J Spelling Checker for Max 10:$29.95 
Max 10 Fonts (36 fonts) : $29.95 
CoCo M~ Ill : $49.95 Musica II: Best Music Composition program 

for the CoCo 1,2 & 3. Disk Only $29.95 
Lyra: MIDI Based Music Composition 
program for CoCo 1,2 & 3. Disk Only $49.95 
The Lyra Companion (Book): $9.95 
CoCo Midi 3 Hardware: Sophisticated 
MIDI sequencer 1 recorder. Only $99.95 
CoCo Midi 3 Software: $59.95 

CoCo Max Ill Fonts (95 fonts): $49.9 
Max Edit (Font Editor): $19.95 
NX1000 Rainbow Driver: $19.95 

CGP 220 Driver: $19.95 ... -..:~3 
CoCo Max II: $69.95 ~ ~~ ·' 
CoCo Max I (Tape): $59.95 
MAXPATCH:RunMax2on 3. $19.95 

CEBBS (By Kevin Berner) 
Features Xmodem Up/ 
Downloading, menus, login, mes­
sage base, clock/ calendar, ex­
ecution of external programs. 
fuiiSysop control & remote sys­
tem access. Even HYPERIO 
Compatible. Only $49.95. Min Req. 

CoCo 3, I Drive, & RS232 Paok. 

EXTENDED ADOS 3: Here it is! Highly ac· 
claimed DOS from Spectrosystems with bullt·in Ram· 
disk & Point·and-pick & much much more. $39.95 
Driver for Disto RTC: $5 28-pin Adapter: 
$10 
Smartwatch RTC: $34.95 Drivers: $10 
ADOS 3: $39.95 ADOS: $27.95 
Eprom Burning Service: $12 + Eprom 

RGB DOS: Supports double sided drives, 
up to 2 hard drives & more. Epromable. 
$29.95 
OS9 Hard Disk Drivers Plus Hard Disk 
Boot: Only $19.95 

VIP CALC ill 
Best Spreadsheet for CoCo 3. $69.95 

VIP DATABASE ill 
Best Database for the CoCo 3. $69.95 

File System Repack 
A must utility for every OS9 owner. Un-
fragments your hard/Hoppy disk to 
speed up disk operation & reduce 
wear on drive heads. Only $29.95 

CoCo Util ll 
Transfer Basic Programs & ASCII 
Files between CoCo & IBM. Req DOS 
3.2 or lower. Req. IBM Compatible w/ 
2 drives. Only $39.95 ~ 

Xenocopy ......... .. .. · 
Allows you to format/ duplicate I 
read/Write disks between 300 different 
computers; for ex. between CoCo, 
IBM. NEC, etc. Requires IBM Com­
patible w/2 drives. Only $79.95 

Goldberg Utilities Volume 2 
New Utilities for OS9 such as file compare, file 
protection, enhanced delete/move, dir. sort, 
dump, enhan. strip and much more. S24.95 
Comm 4:4 Serial Ports! Only $124.95 



nie · to launch the CoCo into the MIDI 
world. lntercomp Sound. 

lntercomp Sound has been l>upplying 
CoCo MIDI product'> '>ince 1985. Ourthrec 
major product!>. Swurax. SynLtb and the 
Color ."vfiDI Connewon. offer the power­
ful. innovative features demanded by expe­
rienced mu ictans. lntercomp Sound i 

dedicated to supponing the CoCo 2 and 3 
with profe ionaJ quaht) mu'>tC '>oftware 

Carl Burmer 
lntermmp Sound 

n ( apoloqt:t jm 0111/ltlllg {/llercnmp 
Sound from ow MIDI prmret· (RM/\80\\ . 
December 1989, Pa(fe 7.J ). Wt ~'ere lilt­
aware tltut lntermmp Smmd 11 a~ Sf/ II offu­
inr: products in tltt' CoCc> markt•t 

Far nod Away 

EclitOI 
I h'e and woO.. 1:! month'> of the year on 

a Canadian lighthou.,e 150 mlle., from the 
neareM telephone link. "Delphi Bureau·· 
would be great if I had acce !>to a telephone 
ora modem. Ho,.,. alxlut puning .,omc oft he 
SIG <;oft ware on dt'>k? r "ould love to have 
a di<,k full of the liP'· patcheo.,. hints and 
">hon OS-9 progr.tm'> that appear on the 
Delph1 SIG. I could JOm the OS-9 U..cr' 
Group. but a lot of the hint-. and ups avail­

able on Delphi are not availabll! m MOTD. 
publi,hed b} the OS-9 User Group. 

There mu t be other CoCo OS-9 U'>er.. 1n 
im1lar "tuation.... How r~bout helping 
}OUr~clf and other., by writ ing the editor 
and lettmg THE RAJ 'lBO\\ and other readers 
know about }Our i.,olation problem? 

Eduor 

John A Cnld11·el/ 
Prince R11pert. Bmi.\lt Columbia 

Neglected Char acter <; 

I've been an OS-9 uo,er since Tandy first 
made OS-9 Level r available for the Color 
Computer. Therefore. I apprccime seeing 
more .. bout OS-9 and more progmms for 
OS-9 m THF RAI,BO\\ . Keep up the good 
work! 

Richard Rle'> · anu.:le "Prinung the $#!•& 
Unprintable" on page' 121 through 123 m 
rhe December '89 .... -.ue was of intere<,t 10 

me. I recommend one ch11nge lhat u er 

may \\.Jnt to make. In both the B \SIC09 and 
C verMon-.. Mr. Ric' has characters "ith 
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ASCII code greater than the Z replaced 

with a penod. This neglects the chamcters 
I. :, I and-. The braces (I and } ) arc used 
inC programming. I replacedtheZwiththe 
tilde(-). Correction are hown below. 

BASIC09 \er!>ion: 

IF Ch< " " OR Ch>>"-" THEN 

C version: 

1f( Ch< ' . I I Ch>'-") 

The e changes allow the progmm read to 
include nil printable chamcters. 

William f) \Valdtn 
Galena. Ohio 

pread the News on Viru54!s 
Etlitor: 

I real l ) tile your magatine and have 
found a lot of ~uppli el"!) for oft,, arc by 
readmg 11. Thi!. w~ a big help o,ince my 
local Radio Shack dOC'> not have much 
CoCo 3 oftware. 

I would like to -,ec more art1cles on 
viruses in THE RAINBOW. There ha., not 
been much wnttcn on this topic up to this 

point. 
K£•\ 111 \ 'ii'Oroies 

umcaster. Omario 

L ooking for Bar gain Abr oad 
Editot : 

I've hadn CoCo 3 and a '> ingledb k drive 
for over a year and have enjoyed both 
unmensel} . \10\\ for the fi rst time in my 
18-year naval career. I lind my.,elf -.ra­
tioned on the Wc!.t CmLo,t. 'eeing ao; how 
thio; -,rme of nffuirs u.,ually lead<> to a tour of 

the Far Ea'>t and other '"c•.tcm Pacific 
count ric-.. I am wondering if you or any of 

) our readers can tell me where I would be 
mo t likely to find some good bargain\ on 
CoCo equipment (of cour<,e. it'<; going to 
go wirh me). 

Editor: 

MMC Don Srmltam 
USS Sacramento (AD£-1 J 

FPO Seattle. WA 98799-J0/2 

Problem " ith Gr aphic 

I hope I can get help wi th a problem. I 
own a CoCo 3 with 128K. an FD-502 di k 

drive, OS-9 Level ri Version 2.00.0 I and a 
CCR-8 ltape drive. l cannot u e htgh-level 

graphics with BASIC09. 
The BASIC09 reference '>ect ion of the 

OS-9 Level U manual explain-.. f rom page<> 
937 to 939, <;tcp-by-step how to use htgh­
level graphtcs with 128K. Step I . creating 
the graphics window, works fine. Step 2. 

loading BASIC09. take fourtoeighuime to 
load (Error 207, Memory Full, occurs unti l 
it load .) Step!) 3 and 4, creating and aving 
the procedure Squeeze, is line. Srep 5. 
compiling Squeeze. take!. five to I 0 time<, 

before 11 will worl unle s you reboot OS-9 
and <;tan over (Error 215. Bad Pathname, 
occur::. each time.) After exiting llASIC()\Ito 
do <;tcps 6 through 10. I cannot get 11 to 
work <Error 207. Memory Full, or Error 
237. RAM Full, occurs.) What's going on? 

Is the manual wrong? Or could it even be a 
bug'? 

Rohc•rt Brown 
1701 Equus H Cl) 

Glouc·esteJ, Omurio KIT/WI 
CClllllda 

'fHE RAINBOW '~elc:omes 
letters to the editor. \1aihhould 
be add~ to: Lettm. to Ram­
bo"· The f'aJ§Of\ Building, P.O. 
Box 385, Prospect, K \:. 400S9. 
Letter!> 'ihould Include the 
writer's full name and address. 
l..etten nul)' be edited for pur­
pose! or cla rity or to c<mserve 
space. 

Letters to the edi­
tor ma)' aho be~ to lh through 

our Delphi CoCoSlG. From~ 
CoCo SIG> prompt, t) pe RAJ 
IU take )OU Into the Rainbow 
'faaazjiK' en ices area of the 
S JG. At the RAI'iBOW> 

prompt. t) pe LET to reacb the 
LETTERS> prompt and then 
sel~ Ldter. for Publication. 
Be sure to lndude ~our com­
plete nome and address. 



Jus &btnk of any "ord processing (alvre, 

luncn are Word P~-cr luiJ 11 packs a lol o 

c•lurc:<. C'.Ucllrnt " " rd P""'<"S.'IOr • Word 

Proc. C.oa puisoa·Apnl 1%9 Rainbow; P& 26 

~~.~~ SPEED i_J.;~ MEMORY 
H~A" ~l \ H;f:~· Word Power 3.3 allows 72K o 
u / workspace on a 128K CoCo and 

•.. friendty ... amuin& execution 

p«d.. .. much easier 10 ...., than VI 

ftwore & 2 other S)lll'IIU I'V 

lned.-\cty usn- fnrndly.-hi&ftesl amon 

vord p10«$10rs·· Rainbow Ocl 88 Rcv. 

Choice of 40 or 
columns with your 
choice of colors. Can 

'"'}...,. Blazing Fast! Runs 
~ at 2 Mbz and uses 

the standard text screens fo 
lightning fa t execution. 

I460K on a 512K CoCo. More memory 
lhan any other word processor. Period. 

()::) SPOOLER 

be used with ROB 
Composite{Monochrome Monitors and 

E DITING V. Pull down menus, plain english 

~ 
Powerful full-screen editor w Print and Edi t docu-

prompts, on-screen underlining and pag 
break dis la make i t a breeze to use! 

word-wrap. 4-way cursor ,scrol-
Ed1tor ling; Line Positioning; Block 

Commands; Search, Replace; 
OOPs recall during delete, adjustable key-
repeat, key-click, typeahead, Tabs, Word-Count 
~nd much more! . Built-in extensive H E LP 
~creen can be accessed anytime during edit. 

ments at the same time! 

m SORTING 
!:>OrtlistS in a nash! 

t;f .. \y_~ GRAPHICS 

CALCULATOR 

2 COLUMN 
PRINTING 

• SPLIT-SCREEN 
1~ lnsen graphi cs in 

your documents! 
AJrgn your text in 2 column 

vi th a few keystrokes! 
Allows you 10 im port 

Freeze a portion :~~~~:~cd~ PMODE 3/4, HSCREEN and 
CoCo Max II/I II pictures! 

ano antasric! 

SAVING I LOADING 
Creates ASCII files that arc compatible with 
other word-processors, rerminal programs, 

~~~~fil~fu etc. Allows directory point & select for easy 
loading/saving, Automatic Backup, file 

rase, free space display. ARE YOU SURE? prompts prevent 
ccidcntal deletes. The Auto-Save feature automatically saves 

text to disk during user-defined intervals for peace of mind. 
upportS double-sided drives. 

tows options Works wi th all printers that work with the CoCo. AJ 
~1~~~~o,., such as baud rates, spacing. page/print pause, parti at print, page 

/footers. right numbering/ placement, Jinefecds, multi-line headers 
'----- justification and number of copies. The values of thes 

c changed in the text by embedding Printer Option Codes. The WHA 
IS WHAT YOU GET feature allows you to preview rhe rext on the s 
ppear on the printer. You can view margins, page breaks, justification 

DOCUMENT AT! 
Word Power 3.3 comes with a well-writ 
instruction manual & reference card wh 
makes writing with Word Power as easy as 
Word Power 3.3 comes on an unprotected disk. 

e options can 
T Y OU SEB 
creen as it will 
and more. 

FREE 
T-SIIIRT 

with full order o ' 
Won! Power :n 
Spccafy Sac) 

' • 

Word Power 3.3 include 
a 80 ,000 word spelling 
checker which finds and 
corrects mistakes in you r 
text. 

PUNCfUATION 
CHECKER 

This checker will proofread 
your text for punctuation errors 
::ouch as capitalization, double-
vords, a/an usage, spaces and 
more. Its the perfecr addition to 
Ftny word-proccessor. 

U pgrade Policy: Word Power 3.2 
~wners can get Word Power 3.3 b' 
~ending original Word Power dis~ 

~nd $15 to rhe address listed below. 

MICROCOM SOF1WARE. 2900 M onroe Ave, Rochester,NY 14618 0£1 
A/I l l mel Power 3.3 order:. shipped IJy UPS 2nd Da}• Air a/ No Exira Charge in Contim•ntal Ul:i. 
For Detailed Order Information, refer to Page 17 of our 6::_Ragc Ad scrics(Pgs 7- 17). 
r o Place Credit Card Order!, Call Toll Free 1-800-654-5244 (9am-8pm 7 days/week) 
Technical Suppor t (4-8pm), Order Status, Info, Technical Info; 716-383-8830 



Print#-2 

New Life for CoCo 

T 
hcre arc -.ome e\ciung tlung-. hap­
[X!ning in the Color Computer 
world~" \\e begin tht' nC\\ dec­
ade \llo,t imponantly. the \\Orld'-. 
longe!'>t-hved computer '>"tem ­

ourCoC'o - -.eem ... headed for ltlc \veil mto 
the 1990, 

Wht e 11 I'> nu 'ecret that Tandy " cal­
mg dO\\ n 11' manufactunng procc-.-. for the 
CoCo(\\ hich. \\hen )OU <:omider 1000 HX 
price-. dunng the holtda~ -.ca'>on. mean~ 11 

I'> pu111 1g the pncc diffcrent1JI between 
CoCo and \IS-DOS that much clo-.er to­
gether). there arc other ponenl\ on the not­
wo-di,wnt horiton that '>Cem to bode \veil 
lor the CoCo Communit} . 

Be Iori.' \\e get1nto thi-..let"' look at the 
t\\O \lgnificant i"uc' involved here: price 
and ptmcr. 

I ha\ 1.' a I read} alluded to prke. Tand) 
and man) other computer maker-. arc '>ell­
ing model' 10 the ~400-to-$600 range with 
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monitor,. 01 couf\e that mcludc' a di'f... 
dnve. Admitted!) they arc low-level MS­
DOS maclunc~ in that they do not have 
bla7tng -.peed and power. hut they can run 
mo-,t MS-DOS \Oft\"arc. 

I 'a) 1110\l bccau'e a' the high-end \1S­
DOS machmc" become higger and fa'>ter. 
more applu.::Hion-, for them will not fi t or 
tun cffecuvel) in a 'tandard MS-DOS 
machme. It'' 'omething the ad'> for off­
'>hore MS-DO machmc' (not Tand) ) do 
not tell )OU. 

But. anyv"a). perception ic; imptmant. 
Ye'>. the CoCo 1' \II II pnced IO\\ compared 
to the ... e ba 1c lxlxc,. and thi' would have a 
... gnificant ellect if 11 \\ere not for the 
o,ccond pan of our equation: power. 

One of the line'' att ribute\ of the Color 
Computer ha' al\\tl)' hccn that lor the 
b<t'>IC price) ou can opcmtc effecti\'CI) . For 
the money the proce-.,or. pnx:cs ... mg <,peed. 
graphic:. capabil ity and the like have been 
far and a\\:1) above the competition h wa~ 
true\\ hen a 4K CoCo "a' 499 and I\ true 
tod<.l) . 

Today people want di'f... drive'>. People 
\\ant hard d1,f... '· Peoplt! w ;mt \U[X!r-thi-; 
and duper-that. While you ~:an doc,cellent 
computing on a TV \\.llh a CoCo. more and 
more people are dem<~nd mg a monitor-type 
-.creen. When you ~tan udthng theo,c com­
ponent .... the price goc.., up 

The other -.a\ mg. grace for CoCo ha!-> 
al\"a)''> been. ol cour..,c. that you can add 
the ... e component-; on u pay-a -you-want 
ba,i-,. You <:an u..,e your T screen until 
)OU really \\Jilt a monitor It i-.n·t a btg hll 
in the pod.ethook all at once. And. of 
cour-.e - no mn11er what configuration 
CoCo you U"te - the ba.,ic de,ign. the 
61W9. ,.., \U\tl) 'uperior to an) thing m liS 

eta''· 
Given the\C two 1\\UC\. it is no '>Urpri!.e 

Tandy b empha.,izi ng it.., MS-DOS line 
more and more. Whether II\\ ill bu1ld CoCo 
lor ne~t) ear'' holiday' remain~ uncenain. 

However. )OU cun e\pcct Tandy '>Up­
pon l orthc CoCo to continue even if it doc 
not build the machine il,clf Thi'> 'uppon . 
m the form ol '>t!f\it:c. \Oftv.are and '>Orne 
J)l!npheral\. \\.Ill contmue lo la'>t for ycaf\ 
and )ear ... G1\ en thi,, und becnu'>c CoCo 

<I. 2 or 3> is an e~ccllen t compuh!r\) 'tem. 
O\\ ning one i\ great unle") ou thir..t for 
even more power. 

Tandy's probable dt!CI\tOn not to build 
more Color Computer-. m the nc>.t '>cvcral 
yc;1r., open., the door for the people \\ ho 
ha\ e made many of the mo't imponunt 
contribution:. to the CoCo Communjty ­
the thlrd-pal1) de\ eloper-.. In the area\ or 
'>Oft\, arc and petlphcral'> the) ha\ c alw a).., 
been \lgntficant and \\Ill cnn11nuc to be ... o. 
The-.c Jll!oplc. b) the way. adveni'>c in lilt 
RAII\BOW. Y ou ... tumid continue to 'uppon 
them a'> you have \O \\ell m the p~t. 

More signifilantl )'. the third-pan) ..rea 
is capable of bnngmg u' the long-talked­
about ColorComputer4. Whether it .... ill be 
officially knO\\ n a' 'uch. I do not f... no\" 
('>incc that \\-Ould 111\0he 'orne coopera­
tive \haring oftr..tdcmarf... ~" ith Tandy). but 
I am cenain the m:~chinl.! or machine~ to 
come from thud-pan) \uun:e., will be 
lmoffictall) lnO\\ n b} u' a' "CoCo 4 ... 

I !..now of at le<httwo <.lgmltl:ant group.., 
hard at work right no\v on J nC\\ Color 
Computer. There may bt: more. Whatever 
happen\. [ think )'OU \\ill prohabl) '>Ct.' 
prototype-. at lea-.t during RAI\ BOWfe,t 
Chicago. Apnl 6 through H. fo that end. it 
may be the 1110).1 e>.citmg RAt 1BOWfc-.t 
since Tand)' debuted ih CoCo1 at our,hO\\ 
for the lir t time 

From \\hat the I \\ o group'> putting the-,c 
machine-. together tell me. tn the prclimi­
naty '>tage the:-.c \\ill ~ high-powered 
CoCo.., at affordable price,. They will mo't 
IIJ..ely be ba<,ed on the add-on 1dea that you 
can <,tan low and e\pand. but tht!) \\ill ha\ c 
mo~t of the powet built in. And from\\ hat 
I hear. ei ther ).)'),tcm will be none\clu.,ive 
- that i~. ~oftware Lhat \\Orf...-. on one 
..,hould \\-Ork un both. A nd much of the 
soft\\ are you ha\c 1/(111' will work ac; well! 

Given :.ome great new innovation' in 
hardware. the \\ealth of \Oit\\ are a'<allablc 
(and all the nc\' '>Oh\\arc thut will take 
ad' ant age ot thc..,e ne'' machine-.· capa 
bilitie~). as well a' Tand) ·.., continued 
uppon for your pre,ent 'Y"tem .... I thmf... 

the world of CoCv I'> bnght. 

- Lonnie Falk 



Programming Secrets Galore 
Pokes: Peeks and Ex-:cs are yo~r guides int~ the jungle of computer programming. These commands give you the power nf 
Machmc Language wtlho~t leaVJ?g the sec~nty of BASIC. Each book is a colleclion of "inside'' information, with explanations 
and examples to help you unmed1at~:ly pultt to use. Everyone from the novice to the professional will fmd these handy books a 
wcallh of information. 

00 POKES, 
PEEKS, 'N EXECS 
for coco Ill 
' 4()180 column Screen Text Dump 
• Save TelCI/Graphics Screen to Disk 
' Command/Functions Oi.~bles 
· Enhancements for CoCo3 BASIC 
' 128K/512K RAM Test Program 
'HPRII'lf Character Modifier 

Only $19.95 

00 POKES 
PEEKS,'N EXECS 

• Auta;tart your BASIC programs 
'Disable Color BASIC/ECB/Disk BASIC 
commands 
• Disable Break Key/ Clear Key/ Reset Bun on 
' Gene rate a Repeat-key 
'Transfer ROMPAKs to tape 
• Set 23 different GRAPHIC modes 
• Merge 1"'-o BASIC pro~rams 
• And much much more!!! 

for C.oCo 1.2 and 3. Only $16.95 
ALL 3 BOOKS for: $39. 

~~ 
SUPPLEMENT TO soo 

POKES,PEEKS, 'N EXECS 

200 additional Polccs,Peeb and 1-:xc:cs 
(500 Pokes l'eeks 'N E.~ecs tS a prcrequtSitc) 
'ROMI'AK transfcrtodtsk 
'PAINT with 65000 !>tyles 
· Usc of 40 track single/douhlc Stdcd dnvcs 
' ll igh-specd Cassc:uc Operation 
' Telewritcr, CoCo Mnx enhancements 
• Graphics Dump (for OM I' pnnters) 
!fext Screen Dump 

ForCoCol ,2orJ. Only$9.95 / 

UNRAVELLED SERIES COCOUBRARY 

An •IMIIUiblc lid ror Buic: and Nac:binc Laapap propammcn. these 
boob prcMdo a ~plcte dlaaem~Jy and . anllOiatcd lilliD& of the 
BJ\SIC'P..CO and Dilt ltOMs. Thae list1np gwe complete, uninterupced 
IIICIIIOIY -P' of the rour ROMs. Gain complele coatrof OII'Cr all versioai of 
the color computer. 

CoCo 3 Service Manual: $39.95 _; ~ : 
CoCo 2 Service Manual: $29.95 / ll 
Start OS9 Book + Disk: $32.99 ~ ~ ~., 
Inside OS9 Levelll: 529.95 / "\ ~ 
RaiobowGuideToOS9Levciii: Sl9.95 ~/ ~ 

EXTENDED COLOR BASIC UNRAVELLED: COLOR Rainbow Guide To OS9 Level ll Disk: $19.95 :, ~ 
BASIC and EXTENDED BASIC ROM Disassembly: $39.95 Complete Rainbow Guide T o OS9: $19.95 --c-::::"0:' 

DISK BASIC UNRA VEIJ..ED: DISK BASIC ROM 1.1 and Complete Rainbow Guide to OS9 2 Di:o;ks: $29.95 
1.0 Disassembly : $19.95 Assembly Language Prograrnmingctepco): $18 ---.... '<.~ 
IKYI'H ECB AND DISK BASIC UNRAVELLED: $49.95 Addendum For CoCo3 (tepco) $11 ~~ 
SUPER EXTENDED BASIC UNRAVELLED: SUPER EX- Color Computer Disk Manual: $29.95 c;,,. S,',.., 
TENDED BASIC ROM Disassembly for CoCo 3. U4.95 Multipak Service Manual (Spcclly Model): $19. ··'·~~ "4~ 
COMPI..ETE UNRAVELLED SERIES aU 3 books): $59.95 Disto Tum of the Screw Book: $19.95 (/\ ~ ~ 
~ GAM S '4,9 f'l~ .. 4 

, ~fl l?q ' • E (CoCo 1,2,3 Dis k unless otherwise specified; min 32K) v 

Warrior King (CoCo 3): $29.95 WIZARD's CASTLE: A hi-res graphics adventure game filled 
Lu Quest of tbc Star Lord(CoCo3): $34.95 Hint Sbeet: $3.95 with tricks, traps and treasures. Min 64K. Only $19.95 
Hall oftlle King 1,2,3:$29.95 ea Trilogy: $74_9~ Warp Fighler 30 (ForCoCo3): $24.95 8asb (ForCoC..o3): $24.95 
Kung fu Dude: $24.95 Mine Rescue (foor CoCo3): $24.95 The Seventl1 Link $38 

Dragon Blade: $19.95 Champion: $19.95 - t ............. Caladurll 2: WeaU1crstune's End: $54 
White Fire of Eternity: $19.95 ; .. Speed Racer: Buckle your seatbelt and g~:L ready to race in 
Quest for the S pirit Stone (CoCo 3): $18 ~ this Pole Position® type game. Only $34.95 
Sinistaar (512K Req): $34.95 Kyum·Gai (CoCo 3): s29.95 Pinba ll Factory: Design, Build, Edit and Play the classic game 
Paladin's Legacy: $24.95 IHflltfi.ll i>f of Pinball. Min 64K. Only $34.95 
Slots & Cards (CoCo 3): $39.95 . , ·· ~ • Oemon Seed: Batlle the diving & bloodthirsty bats. $19.95 
Leisure Suit Larry (Co<A 3): $49.95 · €\a~ · • ~~ Cashman: Explosive color, fast-moving animation and amaz· 
TREASURY PAC K # 1: Lunar Rover Patrol, Cubix, ing sound-effects! Has over 40 levels! $29.95 
Dcclathon, Qix, Keys of Wizard & more. Only $29.95 Fury: An action packed airborne dogfight simulation. $29.95 
TREASURY PAC K #2: Lancer, Ms. Gobbler, f roggie, Mad- Time Bandit: Fight the Evil Guardians, Killer Smurphs & 
ness & Minotaur, Ice Castles, Galagon, Devious. Only $29.95 more. Full animation & over 300 screens. $29.95 
SPACE PAC: Color Zap, Invaders, Planet Invasion, Space Rommel3D:Exciting3-DTankCombatGamc.CoCo2.$34.95 
Race, Space War, Galax Attax, Anaroid Attack, Whirlybird, Outhouse: O ne of the funniest, most original games. Excel-
Space Sentry & Storm Arrows. Only $29.95 lent graphics, sound effects & playability. $19.95 
Oefendroid: (CoCo 3): $29 Overlord (CoCo 3): $29 Mud pies: Crazy circus fun! Only $29.95 

Those Da rn Marbles: $32 (Req 512K) 

MICROCOM SOFTWARE 2900 Monroe Ave, Rochester, NY 14618. _ 
To Order and Info on free gift: Refer to Page 17 of our 6-page series {Pgs 7-17). ! VISA , •=~· 
Credit Card Toll Free Orderline 1-800-654-5244 

(9AM • 8PM 7 DAYS/WEEK) 
Tech. Info (Between 4-8pm), Order Status, Info: 716-383-8830. Fax: 716·383-0026. 



Wishing Well 

Right on Time 
by Fred B. Scerbo 
Contributing Editor 

If you hal'e an ideo for the "Wishing 
Well ... submit it to Fred do THE RAtr-­

sow. Remember, keep your ideas .\pe­
clfic, and dnn'tforf.:et thif is RASIC. All 
programs n·sulting from your wishr.\ 
(Ire flu- your use, hill remam the prop­
erty of the author. 

My effon<, thi c; month to beat the dead­
line for '>ubmiuing ··wio;hmg Well" have 
ironically given binh to a program I' ve 
wriuen called Watch This. a clocJ.--reading 
program. The idea for the program was 
planted over a year ago after I received a 
letter from a concerned parent who empha­
si7ed that his dnughtcr was having diffi­
culty making the connection bet\\Cen a 
regular two-hand clock and today·) glut of 
digital wonders. 

The Program 
Watch This uo;ec; the '>tandard <.hell origi­

nally introduced in Oppnsite I 'o/. 1.1 had to 
make '>Orne modifications. though. in order 
to get the graphic resul! I wanted. 

The tn~k of dra\1. ing the clock face with 
the number tend to make a very long 
string. The string i\ so tong. in fact. that if 
you were to have each <,Iring include the 
clock face. you would have to clear nearly 
9000 bytes just to make room for the trings. 

l got around thio; problem by altering the 
!.Ubroutines to allow two draw '\tatcments 
.,.. henever gruphic' urc required. The actual 

Fred Scerbo is a special needs instruuor 
for the North Adams Puhlic Schools 111 

North Adams, Ma:.saclm.setls. He holds a 
master's in education and has puiJ/ishecl 
some ofthl'}irst software awilahle for the 
Colore nmpurer tllrouf!llllis software firm. 
Illustrated Memm:,· Banks. 

12 THE RAINBOW March 1990 

clock face are held in CLS(] ) and CLH2L 
Since the digital readout of the time doc 
not require a clock face. CLS ( 2 > draw 
nothing. However. you need to have it in 
place o that when you reverse the quiz. 
C L H 1 > and CL H 2 > arc swapped with each 
other. 

1011•
12 

l 2 
9 · .• 3 
B I ~ 

1 6 5 

<USE SPACEBAR> 

Watch This nm through 48 graphic 
set~. howi ng lime di. played in IS-minute 
intervals. !>tarting with 12:00. You will 
notice that the graphics arc stored in 96 
separate data tatements. They were time­
con uming to come up with. but the usc of 
a full-. creen editing program allows you to 
merge lines a. needed. 

The program lets the user pracuce read­
ing all-+8 time examples and then random I y 
quizze him or her on the material. 

Using the Program 
When the program is run. a menu ap­

pears if you pre s ENTER. Selecting Option 
A. Revie-w Clock!.. allows the u'ier to flip 
through the examples using only the ENTER 
key to advance each screen. At the end of 
the 48 creens. the program re tan!.. 

Both options B and C are the ame. 
except B display the clock face and C 

I 16K Extended 

J___, / 

l \A 15 ............ 251 
~ 40 .............. 76 

65 .............. 68 
85 .............. .. 5 
130 .......... 159 
160 .......... 170 
210 .......... 137 
255 .......... 11 3 
300 .............. 8 
325 .......... 102 
360 .......... 211 
400 .......... 164 
440 ........ 100 
480 .......... 162 
515 .......... 133 
555 ............ 78 
595 ............ 54 
635 ............ 36 
675 .......... 239 
740 .......... 253 
780 .......... 129 
820 ............ 16 
855 .......... 228 
895 .......... 154 
END ............ 40 

The Listing: WATCH 

1 REM**********************••• ~• 

2 REM* WAT CH THIS:CLOCK SKILLS * 
3 REM* COPYRIGHT (C) 1989 * 
4 RE M* BY fRED B. SCFRBO • 
5 REM* 60 HARDING AVENUE ~ 
6 REM* IWRTH ADAMS . HA 01247 ._ 
7 REH*r*****************~******* 
8 CLEAR3000 
9 CLS0:PR1NTSTRI NGS(32 . 220l :STRI 
NGS (32.204) ;:FOR1-1 T0192 : REAOA:P 
RINTCHRS(A+l28); :NfXT 
10 PRI NTSTR1 NGS C32 , 195> :STRINGSC 
32 . 211) : 
15 PRltiT@390. M CLOCK SKILLS 

20 PRI NT@422 .M BY fRED B.SCERBO 
";:PRINT8454 ." COPYRIGHT (Cl 1 

989 M; 



COCO UTILITIES GALORE OS9 ( New Products AddedEvery Month) 

:uor:;~·~~:~s; Min ~u;:~:;7;;;:e~:zer J [ :}ind:;:s;~: :II T-;;;;::v~il]tie~: .. J 
p - - - - Powerful OS9 word processor GSC File Transfer: Transfer 
Transfer Organ.ize your videotapes.Only with multi-tasking, pull down f.Ues from MSDOS I OS9J 

Transfers Tape-To-Disk, Disk- $19.95 menus & much more. Only $59 RSDOS & Flex. Req OS9 (Level 
to-Tape,Disk-to-Disk,Tape-To- I Home Bill Manager I OynaSpell: 102,000 word spell- ll for Multivue Ver.),2 drives, 
Tape. Only $24.95 • . . - - ing checker! Only $19.95 SDISKJSDISK3. Standard Version: 

I . . . I ~rgaruze your Bills.Only $12.95 I : . : :: :: :: :1 $44.95. ~ultivue Version: $54.95 
• Matlhst Pro _ 1 1 _ RS_B vl3. .. . ... ·- SDISK3: Standard drive re-
Add, Edit, View, Print Calendar Maker The revolulionary program that placement module allows use of 
(Select/All), Sort Mailing Calendr & Appts. Only SU .95 allows you to usc Basic under 40/80 DS/DD drives. Req. OS9 
Labels. Only $19.95 I Fr c : I OS9 Level n to take advantage Level l I. $29.95 SDISK: $29.95 

_ o m er-com~... _ of features. Only $39.95 PC-X fer Utilities: Programs to 
Computerized Window Master. Windowing En· format/transfer ftlcs to/from 

Checkbook vironment for CoCo 3. $69.95 w/ MSDOS disks to CoCo under 
Add, View, Search & Print HiRes: $79.95 An hands-on guide to Levcll/2. Rcq SDrSK(3): $44.95 

~~:~t;~En~~e:/o:~v:~ ~~~~: ~~~~~~~~r: $99 ~~ ~v~~ ~J ci~~~~ b~~~~~~: I o:§~ :~~~·}~ ~mdisk I 
Only $19.95 Window EDIT ASM: $49.95 Book & Disk Only $32.99 In-memory disk drive! Req 

I x Font/Icon Editors: $19.95 I;:: ~:~. ~ 1
; J 5121<. Disk Only $29.95 

CoCo 3 Screen Dump J Advanced Prog. Guide: $24.95 f!:om All!,~ a Softw~re~ [ i; ~:; i i 1!:l ... 11 
. J 

- - - CBASIC:Basic Compiler. Sped "' OS9 Levell I RBS V3.0: The ab~ _ G, oldbe Uhhhes 32/40/80 column, PMODE 3/4 ' T • 
d All ak CoCo 1,2 or 3. Only $149.95 solute best BBS program for Power-packed utili Lies w/ 15 

ump. ows you to t e snap- The Source~ Bes1 Disassembler. OS9. Even comes with its own useful commands such as sort, 
shots of screens while program 
is running! For DMP & Epson/ Specify CoCo t,2or3. $49.95 terminal Program. Req. 512K & lost file location, disk pack & 
Gemini/ Star & Compalibles. EDT/ASM: Besl Assembler. Spedfy RS232 Pack. Only $29.95 much more. Only $24.95 

Only $19.95 (CoCo 2 CoCo 1,2,3. $59.95. ~v!~~;:~~~.: ~~~~~~: s~~~ E~:~:+::~!;:; ~~r~;~~.J 
compatible) I Telewnter 64 I and more. Only $24.95 Wild & MV Version 2.1: Use l RGB Patch I Best Word Processor for CoCo Disk Manager Tree: Change, "wildcards" \vith OS9 & re-ar-

D. 1 t hi · Col 2. Disk: $57.95 Cas: $47.95 copy, vicw,create diiectories range directory tree. $19.95 
tSp ays mos grap cs lD or · h R 512K $29 95 EZG V · 1 04 P f I 

RGB M · F CoC I I Wit case. cq . . en ers1on . : ower u on orutors. or o Au to term · 3 Onl $24 95 Warp One: Complete Level II OS9 bootfil e edt! or. Changes 
· y · Best Terminal Software. Disk: WindowingTerminai. Req 512K names, add/deleLe modules, 

( FKEYS Ill J $39.95 Cas: $29.95 & RS232 Pack. Only $34.95 patch bytes, etc. $19.95 

Create up to 20 funclioo Keys. ~:kz~:~e~~~;~ch Disk Errors. c:!:r~~]Er~tech® .•• ] 
EPROMable. For CoCo 3.0nly I From Dr. Preble® J Multi-Menu: Create your own :XWord: Best OS9 Word Proccs-
$19.95 Basic Freedom: $24.95 pop-down windows. Req 512K sorwith Truecharacter oriented 

I Sixdrive J Vocal Freedom: $34.95 and Multi-Vue. Only $19.95 & more. $69.95 
Mental Freedom: $24.95 Presto Partner. Have a notepad, X:Merge: Mail Merge for 

~ows use of 3 double-sided Hacker's Pac: $14.95 calculator, calendar, phone XWord. Only $24.95 
d~tves from RSDOS or ADOS. book,RT clock & more a l your XSpell: 40000 word spelling 
DISk Only $16.95 I Disk Utilities J fingerlips. 512K Req. $29.95 checker. Only $39.95. 

I . Disk La~el Maker I ~~:~r:~ ~~~/$~ ;;uble l::::::~~~::::~:::~~e::i¥::1 i~?~:F~~~::~b~~~4~~9•95 
DeSign ProfessiOnal labels. Al- MEMORY MAsTER Screen Control Utility: Gain XTerm: OS9 Communications 
lows expanded, normal, . con- foe Complete control of your text Program. Only $49.95 
densed text w/ Double-strike & Run 2 programs at once, screen. Only $19.95 XDir & X Cal: Hierarchial direc-
Bord~~s. SEupports D&MPC, Star, ~~ ;,~ly ~~.9~emory on Menuing Utility: Complete tory, OS9 calculator. $24.95 
Gemmt, psoo omp. memory resident menuing sys- I ::: ::iii ::1 
Printers. Only$19.95 l Vterm J tern. Only$19.95 ~· . Fr~m Frank Ho~,. .. ~ II D . k UtTty 2 1 I T · al S ftw I VT Point & Shoot F tie Selection: Dynustar: .Most Popular OS9 
_ . IS I l , • a _ cnmn. o are w Only $19.95 Word Processor. Only $99.95 

!;:gra~~or~ c~~~e~e~~ ~~~a;'~":~/~~~Y~~~5 more. [:::::::H~!:~E~~!c: :: :: :::::J ~~ g;::~~!t~~~~~~~~~ 
Only $19.95 I Basic Windows I Create, Edit Application lnfor- Req RS232 Pack. $59.95 

I Bowling ScoreKeeper I By KevinBem~r ~:~~~~~~~:.9~cons for Mult i-l i~;m s~;~s~rtw~i~~~ 
For Team & Individuals. $19.95 Run 6. Baste Programs at the OS9 Calligra her.Only $24.95 

same ume! Req. 512K $39.95 P 

MICROCOM SOFTWARE 2900 Monroe Ave, Rochester, NY 14618. l ) II~_...,. 
Order and Info on free gift: Refer to Page 17 of our 6-page series (Pgs 7-17). .=. · · · · ~ illlllil 

Credit Card Toll Free Orderline 1-800-654-5244 
(9AM- 8PM 7 DAYS/WEEK) 

Tech. Info (Between 4-Spm), Order Status, Info: 716-383-8830. Fax : 716-383-0026. 



di'>pla) s the digital readout. Three choices 
are pre-.ented to match \\>llh each problem. 

A \crcen .1ppcar-. wuh four bo.>.e'>. (Wait 
a few ... econd., "'hile it jumbles the prob­
lem.,. l The upper nght-h~md box di-.plnys a 
choice to be mmched '' ith one of the other 
three boxe<,. You can advance through the 

25 0ATA61, ,58.53.56.62.60.61.53, 
60.62 . 61.53 .60.61.53 .. 53 .64.78 . 7 
7. 76.74.74 ,, 74 .77 . 72.78 . 76.76 . 77 
30 0ATA53 . . 58 .53 .. 58 .. 53.52 .. 58. 
52 .53 ... 53 .. 53 .. 72 .69 .. 72.74 .. 74 
,69 . . 74 .. . 
35 OATA53 .. 58 . 53 .. 59.51.55, ,,58 , 
,53, . . 53.51. 55 ... 69 ... 75.67. 74,6 
9. ,/5,67 .67 . 67 
40 OATA53 .. 58.53 .. 58 .. 53 ,,, 58 •• 5 
3 ... 53 .. 53 ... 69 .. ,74. ,74,69 ....• 
69 
45 OATA53 .. 58 . 53, .58 .. 53 ... 58 .. 5 
3 .. 48. 53 .. 53 ... 69 ... 7 4 .. 7 4 . 69 .. 6 
4 •• 69 
50 0ATA53 ,51,59,55. , 59,48 . 55 . ,49 
. 59 .. 53.51. 55. 53 .. 53. ,64. 71 ,66. 6 
4, 74.64 , 74,71.66.75.67,67.71 
55 Xt- INKEYS:IFX S<>CHRStl3lTHEN5 
5 
60 OIH PS(48.3) ,AS (6) ,8S(48).CS( 
48) . A< 48). N ( 48) . B ( 4 ) , C ( 4) . 0 ( 4) . E 
( 4) , F ( 4) , AO ( 48) 
65 FORI-IT03:REAO C(I),O(ll.E(Il 
.r(J):NEXT:FORI-1T06:REAOAS(I):N 
(XT:FORJ - 1T048:REAOPS(I . ll.PS(I, 
2):NEXT 
70 COLOR1.0 
75 C S(2)--8R1B L1" 
80 CL S(l)- "8R20R86070L86BU70D2R8 
4066L84U66R2ND66BR34BD4N088R4R40 
4l404R480428L2L404R404L4U4BH218L 
8R4 8L404R4BR62804R4U4NL4U4 48Hl 
68D2U8BR10BD8R404L4D4R48D20D8U4L 
4U48Ll28010NR404R404L48L30U8l4BL 
6BU2L4U4NR4U4R4D8BU28U8L408NR4BL 
4U8BR14U88R4088Fl6802" 
85 CLS:PRINT:PRINTSTRINGS(32. --­
): : PR I NT9102. "All INTRODUCTION TO 
":PRINTQ137,"CLOCK SKILLS":PRINT 
&199."A) REVIEW C OCKS.:PRINT@26 
3,"8) QUIZ C OCKS":PRINT@32/, · C) 

REVERSE OUir 
90 PRINT8388."<«SELEC- YOUR CHO 
ICE»>" 
95 PRINT:PRINTSTR1NGS(32,"-" ); 
100 XS- IHKEY S: X-RNO( TIHER):IFXS 
- "A"THEN355ELSEJrxs-·8-THENJ05EL 
SEIIXS-"C"THEN895ELSE100 
105 CLS0:PMODE0.J:PCLS1 
110 LINE(0,0>·<254, 170).PRESE .. B 
115 LINEC6.4> (J22.82 l ,PRESET,8F 
120 LINE(\?8.4> (248,82),PRESET. 
B 
125 LINE(6.86l - (J22.164),PRESET. 
8 
130 LINF(l28.86) (248,164),PRESE 
T.B 
135 DRAW" BH26.188C0NU10Rl0NU10BR 
6Rl0u6Ll0U4Rl0BR6NR1004NR10D6R10 
8Rl28U6NE4D2F48R6Rl0U6Ll0U4RI0BR 
6H013Rl0D4NL10BR6NR10D6Ul0RI0010 
8R6NR10Ul0Rl0BR6NRI004NRI0D6Rl0B 
R10U10HL4R10D4NL1006Nll48R6U10Rl 
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choice by pressing the space bar. Pre~~ 
E rER when )OU have arrived at the correct 
match. Tite computer tell., you if you are 
right or wrong. I r you arc wrong, the screen 
inverts and give<, you another t ry. 

You can '>lOp at any 11me by pre!> ing the 
@key. "h1ch di<>play., a corccard. Press-

004HL10D6BR6Ul0Rl0D4Ll0R4F6BR6E4 
U2H4" 
140 DATA130 , 6,246 .80.6 .86 . 120 . 16 
2.130 .86.246.162 
145 PAI NTC2 .2l.0.0:PCOPY1T03 
150 PMODE0.4:PCLSI 
155 LINE(0.0) · (254.170l . PRfSET.B 
r 
160 LINE(8.6)·(120,80),PSET ,BF 
165 PCOPY4T02:PHODE0 . l:SCR(EIIl.l 
170 OATA"BH2 .8CI","BH130.8C0·.·s 
H2.90C0",.8H130,90C0","BM2 , 48C0· 
. "BH1 30,48C0"' 
175 FORI - lT048 
180 A(I)-RND(48):1FN(A(Ill-1THEN 
180 
185 N(A(I))-l:NEXTI :FDRY-IT048:C 
OLOR1.0 
190 FORI-2T04 
195 8(l)-RND(3)+l:lrNC8(1))-0THE 
Nl95 
200 ti(8(1)) - 0:NJ:XTI:FORI-IT04:N( 
1)-l:tHXT 
205 B-RN0(48):lf8-A((Y))THEN205 
210 C-RN0(48):1FC-8 OR C-A ((Y))T 
HEN210 
215 DRAW AS(l):DRAWCL$(ll:DRAWPS 
(A(Y) ,1) 
220 DRAW AS(8(2)):0RAWCL S(2):DRA 
WP$(8. 2l:DRAWPS (8 . 3) 
225 DRAW AS(8(3)):0RAWCLS(2):DRA 
WPS (C.2l:DRAWP$((,3) 
230 DRAW AS(8(4)):DRAWCLS(2l:DRA 
WPS{A(Y).2):0RAWPS(A(Y) , 3) 
235 COLORI .0 
?40 Z-0 
245 PHOOE0.4 
250 DRAW A$(1)+. C0": 0RAWCL S(1):D 
RAWPHA(Y).1) 
255 DRAW AS(8(2))+"Cl " :DRAWCLS(2 
):DRAWPS(8 .2l:DRAWPS(8,3) 
260 DRAW AS(8(3))+"Cl " :ORAWCLS(2 
):0RAWPS(C,2l:ORAWPSCC,3) 
265 DRAW A~(8(4))+"Cl":ORAWCLS(2 
l:ORAWPS(A(Y) , 2):0RAWPS(A(Y) .3 ) 
270 PHOOE0,1:SCREEN1 .1 
275 LINE(8,6) · (120.80).PSET.B 
280 XS-INKEY S:IFX$-· ·rH£N?90ELS 
EIFXS-"8. THEN905 
285 COLOR1.0:LINE(8,6) (120 .80). 
PRESET.B:GOT0275 
290 z-Z+1:1FZ-4THENZ- 1 
295 COLOR1.0:LIN[(C(Z).D(L)) (E( 
Zl.FCZ>l.PSET.B 
300 XS-INKEYS:IrXs-· "THEN290ELS 
E I FXS-cHRS< 13lTHEN310ElSEI FXS-"@ 
"THEN905 
305 COLORI ,0:LINE(C{Zl .OCLll·(E( 
Z> . F<Zll . PRESET .B:GOT0295 
310 IFZ•l-8(4)THEN320 
315 HW-NW+l:FORK- 1T05:PHOOE0.4:S 
CREENl. l:SOUND10 .3:PHOOE0,1:SCRE 
ENl , l:SOUND1.3:NEXTK:GOT0295 
320 NC-NC+l:PHOOE0,4:PCLS1:LINE( 

ing C to continue let~ you pte"-. up where 
you left off. 

As you can 1ell by now, the hell can 
accomodate almtht any teaming material. 
Thi~ mean'> there·~ plenty of room for your 
0\1..'0 innovation'> 

0,40) (256 .126).PRESET.8:LINE<6. 
44) (124.122l .PRESET .B:LINEC130. 
44 ) (248,122l.PRESET.B:PA!NT(2,4 
2) .0.0 
325 DRAW AS(5):DRAWCLSC1l:DRAWPS 
(A(Y).l) 
330 DRAW AS(6):0RAWCLS(?):DRAWPS 
(A(Y) .2):DRAWPS(A(Yl .3) 
335 SCRHIII . 1 
340 XS-INKEYS:lFXS<>CHRS(I3)THlN 
340 
345 PHODE0.1 
350 PCOPY3T01:SCREENl.l:PCOPY2TO 
4:NEXfY:GOT0905 
355 PHODE0.2:PCLSl:SCREEN1.l:LIN 
[(0,40) (256.126l.PRESET.B:li~E< 
6,44) · (124.122) .PRESET.8:LI N((13 
0,44) - (248,122l . PRESET.8:PAINf(2 
,42).0,0 
360 FORI-1T048:0RAW A$(5):0RAWCL 
S(l):DRAWPS(I.ll 
365 DRAW A~ (6):DRAWCL5 {2):0RAWP$ 

( 1.2> :DRAWPS( 1.3) 
370 XS-INKEYS.I fXS<>CHRS(13lTHEN 
370 
375 COLOR1 .0:LINE(8 .46) (122.120 
),PSET.8F:LINE(l32 ,46 ) -(246 . 1?0) 
.PSET,Br:NEXTI 
380 RUN 
385 DATA.Ul6" 
390 DATA.8R148014N040BR10R20D20L 
20020R208R6BU12U48U8U4BU128R6D40 
R20U40NL208R8D40R20U40NL20• 
395 0ATA.NR20M+2,·12" 
400 OATA.BR1 8BD14ND408Rl0R20020l 
20D20R20BR8BU12U48U8U4BU12BR10D4 
0BR10R20U20L20U20R20" 
405 DATA.ND18H+3. 12" 
410 DAIA.8Rl4BD14N0408R10R20D20L 
20020R208R6BU12U4BU8U48U12BR6R20 
020NL20D20NL20BR8U40R20040NL20. 
415 DATA.HL20H+S. 12" 
420 DATA.BR148D14 N0408Rl0R20D20L 
20D20R208R68U12U48U8U48Ul28R6020 
R20U20D408R8R20U20L20U20R20 " 
425 OATA"NU16H+7, 12" 
430 OATA.BR248Dl4D408Rt08U12U4BU 
8U4BU12BR6040R20U40NL20BR8040R20 
U40NL20" 
435 0ATA.NR20M+l0, ·9" 
440 OATA"BR308014040BR108Ul2U4BU 
8U48U128Rl0040BR10R20U20L20U20R2 
0" 
445 DATA.N016H+l0, 9" 
450 DATA.BR2880140408R10BU12U48U 
8U4BU128R6R20020NL20D20NL208R8U4 
0R20040NL20. 
455 0ATA"N l20H+l2 , -9" 
460 DATA"8R28BD14040BR10BU12U48U 
8U48U12BR6020R20U20D40BRBR20U?0 
20U20R20. 
465 DATA "NU16M+l4 , ·9" 
470 DATA"BR20BD14R20020l20020R20 
BR6BU12U4BU8U48Ul28R6D40R20U40Nl 



DISTO PRODUCTS 
All Disto Products now carry a 1-Year Warranty and arc 

shipped 2nd Day Air (at no extra charge!) within Continental 
US. All Disto Add-Ons (&Supe r Controller II) include OS9 

Drivers, unless otherwise specified. 

Disto Mini Controller (with RSDOS or COOS) : S74.95 
Dis to Super Controller (with RSDOS or CDOS): $99.95 

Dis to Super Controller II (with RSDOS or CDOS): $129.95 
• Mini Eprom Programmer Add O n: $54.95 

• Ha rd Disk Ada pter: $39.95 w/ RS232: $69.95 
• RT Clock & Printer Interface: $34.95 (0S9 Driver: $19.95) 

• 3-io-1 Multiboard Adapter: ParaiJel Port, RT Clock & 
RS232 Port. $74.95 

• MEB Adapter II: $34.95 
• 4-in-1 Board: Parallel Port , RT Clock, RS232 & Hard Disk 

Interface: $129.95 
RS232 Su per Pack: T rue RS232 Port for your CoCo! Com­
pat ible with Tandy® RS232 Pack. Includes DB25 Cable. 100% 
Compatjble with OS9 ACIA Software. R eq. Multipak. Only 
$54.95 

HARD DRIVES, Etc. 
Systems w/ Seagate Hard Drive, Controller, Cables, CoCo XT 
Interface, Cables, Case (with fan & Power Supply), Software 
(OS9 Software & HYPE RIO Software!) & Instruction Manuals. 
Assemblcd!Tested/Formatred. J usl Plug'N'Rtm . Req. M ult ipak. 

Disto Hard Drives Systems Also Available! 

Seagate 20 Meg System: $509 
40 

Meg QS9 System SS99 

Seagate 30 Meg System: $539 
CoCo XT: Use 2 5-120 Meg Drives with your CoCo. Only $ti9.95 
w/ Real Time Clock: $99.95 
CoCo XT RO M: Boots OS9 from hard/Ooppy. O nly $19.95 
HYPERJO: Allows H ard Drive use with RSDOS. Only $29.95. 
HYPERIO Disto Version. O nly $29.95 
HYPE RIII: RAM Disk &Spoole rtoCoCo3 H YPER l /0. $12.95 

lfYPE RJO Utmt ies (by Kevin Bemc:r) 
Hard Drive Utilities: MSA Backup, Copy/K.iiVRcname, Hard 
Disk Backup to Aoppies (vica versa) & more. Only $21.95 
Disk Doctor: Checks/locks out bad sectors. only $17.95 
Hard Drive Zap: View tracks, sectors, modify data on your hard 
dis k. OnJy $21.95 

MAGNA VOX 8CM 515 RGB 
Monitor 

There arc a lot of dealers selling disk drives for the CoCo. Why buy from us? First, 
all our drives are BRAND NEW DOUBLE SIDED Drives. They arc s leek, fast 
(6ms!), quiet and have a reputation of superb performance and reliabilhy. Second, 
our Drive 0 & 2 Drive Systems come with the acclaimed DIS TO Controller - with gold 
plated contacts & built-in RO M which allows you to access .BQI.Iis ides of our drives!. 
Third, our Drive 0 & 2 Drive Systems come with lhc O fficial 200 page Radio Shack 
Disk Manual. FourtJ1, you get $50 worth of our utility software (D isk Util 2.1A & 
Super Tape/Disk Transfer). O ur drive systems arc head & shoulders above the rest! 

Razor Sharp picture quality /ffi~~~~ 
for your CoCo! Has 14" 
Screen, AnalogfiTL RG 
& Composite Inputs for 
CoCoW,Speaker,Text Dis­
play Switch, T iJt Stand & 2 Year Warran­
ty. Compatible with CoCo, IBM & many 
other computers! Only $278 (add $12 
S&H/$40 in Canada) 

Drive 0 (with Disto Controller, Case, Power Supply, I Drive Cable. Manual . Software): $199 
Drive 1 (with Case, Power Supply & Software): $ 129 Bare 5114" Drive: $89 
2 Drive System (With Disto Controller, Case, Power Supply, 2 Drive Cable, Manual & Soflware): 
$299 Full-Height Case/Power Supply: $59.95 Power Splitter: $9.95 

Magn avox RG B Cable for CoCo 3 and 
Composite Video I Audio Cable Set with 
Purchase of Monitor: $19.95 

1 Drive Cable: $16.95 2 Drive Cable: $22.95 4 Dr ive Cable: $34.95 
FD50J Upgntde Kit: Dare Drive, 2 Drive Cable & l nstruclions: $109 
FDS02 Upg.rade Kit: Bare Drive, 2 Drive Cable, Power Cable & Instructions: $119 
Toshiba 3 l/2" 720K Drive w/ Power Supply & Case: $149 3 1(2" Bare Drive: $99 

More Good Stuff ... 
DS69B Dig.itizer : Use your CoCo to display pictures fro m your VCR. Comes complete with CSEE 
Software. Only $149.95. CoCo 2 Version: $99.95 
Advanced Gravis J oystick: Features t ensio~n rotary-centering, free floating controls with 3 buttons. 
Only $59.95 ~ 
MPI Locking Plate __,. Microcom Serial to Pa rallel•n• .-.. tr:!. _ ___ • 

(Specify CoCo 213 and 26-3024/3124 ): 1• Drive your printer at high speed (300-9600} 
5 1/4" DS/DD Dis ks: $.40 each • Designed by Marty Goodman so you know ils quality. 
5 1/4" Colored OS/ DD Disks: $.89 each • Unlike othersimilar convcncrs,this uses CRYSTAL 
3 l/2: D~/DD Disks: $1.29 each latorwhtch ts VERY reliable at higher baud ralesand dtffcren t 

5 1/4 D1sk Case (for 70 disks) : $9.95 ~tc;:.:;m:.t::ee::.:ra.::.:t~ur:.::es:::.· ----:::--:--:::-:-:-::-::-------
3 l /2" Disk Case (for 40 disks): $7..50 Only $44.95 
Black Ribbon: $8.50 NXlOOO Colr Rib.: $12.95 w 1 Serial M odem Switch: $54.95 

512K CoCo 3 

Brand new Color Com­
puter 3 with 512K In­
stalled and tes ted! Comes 
with complete manuals 
and $100 worth of 
software! 

Only $259 
Please Add $10 S&H 

512K lnstallat. Voids Warranty 

Studio Works 

Superb Digital Audio Sampler. 
Gre<~t for special efTcciS. Only 
$39.95. w/Cablc: S54.95 



20BR8040R20U40Nl20" 
475 OATA"'~R20M+I4. 6" 
480 OATA"BR228014R20D20L20D20R20 
BR8BU12U4BU8U4BU12BRI0040BR10R20 
U20L20U20R20" 
485 0ATA"ND16M+l4 , ·4" 
490 DATA"BR228014R20020L20020R20 
BR6BU12U4BU8U4BU12BR6R20020NL200 
20NL20BR8U40R20040NL20" 
495 OA.A"NL20M•l4, 3" 
500 OATA"BR22BDI4R20020L20020R20 
BR6BU12U4BU8U4BU12BR6020R20U2004 
0BRSR20U20L20U20R20" 
505 0ATA"NU16R14" 
510 DATA"BR208014R20020NL20020Nl 
20BR8BU12U4BU8U4BU12BR6040R20U40 
NL2eBRBD40R20U40NL20" 
515 DATA"R20" 
520 0AfA"BR228014R20020NL20020NL 
20BRBBU12U4BUBU4BU12BR10040BRI0R 
20U20L20U20R20" 
525 DATA"N016M+16.+2" 
530 0ATA"BR208014R20020NL20020NL 
20BR8BU12U4BU8U4BU12BR6R20020NL2 
0020NL20BR8U40R20040NL20" 
535 0ATA "NL20M+l6.+4" 
540 OATA"BR208014R20020NL20020NL 
20BR8BU12U4BU8U4BU12BR6020R20U20 
040BR8R20U20L20U20R20" 
545 OAfA"NU16M+l4,+7" 
550 DATA"BR1BBD14020R20U20040BR8 
BU12U4BU8U48UI2BR6040R20U40NL20B 
R8040R20U40NL20" 
555 OATA "NR20M+I4,+9 " 
560 0ATA"BR188014020R20U200408R8 
BU12U4BU8U4BU128Rl0040BR10R20U20 
L20U20R20" 
565 0ATA"ND16M+ll . ~l0" 
S70 0A'A"BR16BD14020R20U20040BR8 
BU12J4BU8U4BU12BR10R20020Nl20020 
Nl20BR8U40R20040Nl20" 
575 0ATA"NL20M+ll .+12" 
580 JATA"BR168014020R20U20040BR8 
BU12J4BU8U4BUI2BRI0020R20U20040B 
R8R20U20L20U20R20" 
585 JATA"NU16M+l0 ,+14" 
590 OATA"BR168054R20U20L20U20R20 
B040BR6BU12U4BU8U4BU12BR6040R20U 
40NLZ0BR8040R20U40Nl20" 
595 DATA"NR24M+8.+15" 
600 DATA"BRZ48054R20UZ0l20U20R20 
B040BR6BU12U4BU8U4BU12BR10040BR1 
0R20U20L20U20R20" 
605 DATA"N022M+6.+15" 
610 DATA"BR24BD54R20U20L20U20R20 
B040BR6BU12U4BU8U4BU12BR6R20D20N 
L20020NL20BR8U40R20D40NL20" 
615 OATA"NL20M+2.+15" 
620 OATA"BR16B054R20U20L20U20R20 
BD40BR6BU12U4BU8U4BU12BR6020R20U 
20040BR8R20U20L20U20R20" 
625 0ATA"NU16N016" 
630 OATA"BR16BD54R20U20L20ND20U2 
0R20BD40BR6BU12U4BU8U48Ul2BR6040 
R20U40NL20BR8D40R20U40NL20" 
635 DATA"NR20M·3.-16" 
640 DATA"8R22B054R20U20l20ND20U2 
0R20BD40BR68Ul2U4BU8U4BU12BR1004 
0BR10R20U20l20U20R20" 
645 DATA"N016M·5,+14" 
650 OATA"BR188054R20U20L20ND20U2 
0R208040BR6BU12U4BU8U4BU12BR10R2 
0020Nl20D20Nl20BR8U40R20040NL20" 
655 OATA"NL20M·7,+14" 
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660 0ATA"BR188054R20U20L20ND20U2 
0R20BD40BR6BU12U4BU8U4BU128R10D2 
0R20U20D40BR8R20U20L20U20R20" 
665 0ATA"NU16M 9.-14" 
670 DATA"BR168014ND4R20D40BR6BU1 
2U4BU8U4BU12BR6040R20U40NL208R8D 
40R20U40NL20" 
675 DATA"NR22H·10.~13" 
680 OATA"BR208014N04R20D40BR6BU1 
2U4BU8U4BUI2BRI0040BR10R20U20l20 
U20R20" 
685 DATA"ND18M 10 .•11" 
690 DATA"BR16BD14ND4R20D40BR6BU1 
2U4BUBU4BU12BR10R20D20NL20020NL2 
0BR8U40R20040NL20" 
695 OA.A"Nl20M 10 .+9" 
700 DATA"BR168014ND4R20D40BR6BU1 
2U4BU8U4BU12BR10020R20U20040BR8R 
20U20L20U20R20" 
705 DATA"NU16M 12.-'-7" 
710 DATA "BR16B054R20U20L20ND20U2 
0R20040BR6BU12U4BU8U4BU12BR6D40R 
20U40NL20BR8D40R20U40NL20" 
715 OATA"NR20M 12.+5" 
720 0ATA"BR22B054R20U20l20N020U2 
0R20D40BR6BU12U4BU8U4BU12BR10D40 
BR10R20U20L20U20R20" 
725 DATA"N018H·12.+4" 
730 DATA"BR18BDS4R20U20L20N020U2 
0R20D40BR6BU12U4BU8U4BU12BR10R20 
020Nl20020Nl20BR8U40R20040NL20" 
735 DATA"NL20M 12.+2" 
740 0ATA"BR18B054R20U20L20ND20U2 
0R20D40BR6BU12U4BUBU4BU12BR10D20 
R20U20040BR8R20U20L20U20R20" 
745 DATA"NU16NL14" 
750 DATA"BR16BD54R20U20L20U20R20 
040BR6BU12U4BU8U4BU12BR6040R20U4 
0NLZ0BR8040R20U40Nl20" 
755 0ATA"NR20NU2ND2M·I6. 2" 
760 OAfA"BR22B054R20U20L20U20R20 
D408R6BU12U4BU8U4BU12BR10040BR10 
R20U20L20U20R20" 
765 OATA"N016M 16, 4" 
770 DATA"BR18BD54R20U20L20U20R20 
040BR6BU12U4BU8U4BU12BR10R20020N 
L20D20NL20BR8U40R20040Nl20" 
775 OATA"Nl20M·l6 , ·5" 
780 0ATA"BR188054R20U20l20U20R20 
040BR6BU12U4BU8U48Ul2BR10020R20U 
20040BR8R20U20L20U20R20" 
785 DATA"NU16M·l6 . ·7" 
790 DATA"BR10B014040BR10U40R2004 
0NL208R10BU12U4BU8U4BU12BR6D40R2 
0U40NL20BR8040R20U40NL20" 
795 DATA "NR20M·16. 9" 
800 DATA "BR168014040BR10U40R2004 

Corrections 

" ' ight Strike"(J anuary 1990, Page 65): 
To prevent a Syntax error in Line 2. add a 
pace between ORV 3>P and THENNEXT. 

"The Base CoO\•erter''(January 1990, 
Page 34): Line 0 " a inadvcnemly re­
placed with our copyright notice. Line 0 
hould read 0 DIM N(lQQ). 

" Play It Aguin, CoCo"( December 1989, 
Page 74): The end of the next-to-last para-

0HL20BRI08Ul2U4BU8U4BU12BR100408 
Rl0R20U20l20U20R20" 
805 DATA"NDI6M·l5.·12" 
810 0A'A"BR1080140~0BR10U40R?004 
0NL20BR10BU12U4BU8U4BU12BR10R70D 
20NL20D20Nl20BR8U40R20D40NL20" 
815 DATA"NL20M 11. 10" 
820 0ATA"BR10B014040BR10U40R2004 
0NL20BR10BU12U4BUBU4BU12BR10D20R 
20U20040BR8R20U20L20U20R20" 
825 DATA"NU16M·9,·10" 
830 DATA"BR16B014040BR.4NU40BR10 
BU12U4BU8U4BU12BR6040R20U40NL20B 
R8040R20U40NL20" 
835 OATA"NR20~ 7.-10" 
840 DATA"BR22BD14D40BRI4NU40BR10 
BU12U4BU8U48U12BR10D40BRI0R20U20 
L20U20R20" 
845 DATA"N016H 5, 10" 
850 DATA "BR20BD140408Rl4NU408Rl0 
BU12U4BU8U48U17BR10R20020NL20020 
Nl20BR8U40R20040NL20" 
855 OATA"NL20M·3. 10" 
860 DATA"BR20BD14040BR14NU40BR10 
BU12U4BU8U4BU12BR10D20R20U20D40B 
R8R20U20L20U20R20 " 865 
IFINKEYS<>CHRSC13JTHENB65 
8/0 CLS:SCREEN0.0:LIST730 999 
875 DATA BR6BU12U4BU8U4BU12BR604 
0R20U40Nl20BR8040R20U40Nl20" 
880 DATA BRI0040BR10R20U20L20U20 
R20" 
885 DATA R20020NL20D20NL20BR8U40 
R20040NL20" 
890 DATA D20R20U20D40BR8R20U20L2 
0U20R20" 
895 CLS0: FORI - I 1048: TEMS•P SC I. 1 l 
:PS(l,l) - PS(l.2J:PS(l.2)• TEMS:NE 
XT:TE~ s-cLS (l):CLS Cll-CLS(2):CLS 
(2)-TEMS 
900 GOT0105 
905 CLS:PRINT@I01. "YOU TRlED" I~C· 
NW"TIMES &":PRINT@l65,"ANSWERED" 
NC"CORRECTLY" 
910 PRINT@229."WHILE DOING"NW"WR 
ONG." 
915 NO-~C+HW:J NQ-0THEN NO- I 
970 HS- INTCNC/N0*100) 
925 PRINT@293,"YOUR SCORE JS"MS" 

'·" 930 PRJIH@357. "ANOTHER TRY (YIN/ 
C> ?": 
935 XS• INKEYS:IFXS-"Y"THEN RUN 
940 lFX S•"N"THENCLS:ENO 
945 IFX S•"C"THEN270 
950 GOT0935 ~ 

graph in the middle column on Page 86 
11hould read ... Dr. Hands' conver ion pro­
gram allows Lyra files to be convened to 
CoCo MJOl format.'' 

··c oCo Ga llery''(February 1990, Page 
73}: The pictures for the fi r, !- and second­
place winner. were inadvenemly sw1tched. 
TI1e image .,hown for Reflerr actually be­
longs with the description for Lake and is 
the second-place winner. 



BIG BASIC KEYB ••• 
Full Power for your CoCo 31 6 Feet Keyboard Extension Cable. Only $39.95 
(From Danosott) CoCo 3 Keyboard : $39.95 w/ Extension Cable: $69.95 
Gives up to 92K User Memory in 128K CoCo and 476K in 512 CoCo 2 Keyboard: $19.95 w/ Extension Cable· $49.95 

CoCo from BASIC with any mix of program/Variables. You can 'r==~(Cor:;;:Co;3 =Ke=yboar=:=d=ln=cl=udes=='re=e=F=un=cti=·on=Ke=ys=So=ftw=at=e)==~ 
have one BIG program or 58 Separate ones running at once t 
from computer memory in multiple windows! Big Basic also Or (From Orion Technologies®) 
allows you to Disk Chain any size program. Step up to the The extended multi-port interface for CoCo 1. 2 or 3. 
full potential of your CoCo 3 with Big Basic. Only $39.95 • 3 Cartridge Slots • 12 Volts powers any1hing • Use for 

512K Upgrades 
Fully assembled, tested and ready to be shipped NOW! Our 
design allows mounting chips on top to prevent any heating 
problems. No soldering; Easy instructions for 2 minute instal ­
lation! Comes with following software (value $100) : 

• 512KRamtest @ 
• 512K Backup Lightning $ Only 
• 512K Print Spooler 99 
• 512K Ramdisk 
• OS9 Level II Ramdlsk 
The absolute best 512K Upgrade Package Available! 
90 day warranty! New low Price $~ 
OK Upgrade Board (w•th 5121< AamlestJRamdiskJSpootet) $39.95 

Upgrades for CoCo 2 
64K Upgrad e {8 chip) for CoCo I, CoCo ll 's with Cat II 26-
3026/3027/3134/3136: $29.95 
64K Upgrade (2 chip) for 26-3134 NB CoCo II: $39.95 

(Free 64K Software included with 64K Upgrades) 

COMMUNICATIONS 
EXTRAVAGANZA 2400 

(1) ZOOM 2400 Modem : Fully Hayes Compatible 300/1200 
/2400 w speaker, Auto Dial/Answer & SeYen Year Warranty! 
{2) MODEM CABLE (4pin to DB25; Reg $19.95) 

{3) Au1oterm Software {Reg S39 95) 

{4) Free Compuserve Offer & Access Time ~ 
(5) UPS 2nd Day Air Shipping 

Only $ 189.95 ~I 
Zoom 2400 Modem : $ 149 
Avatex 1200e Mode m Only : $85 
Communic ations E xtr avaganza 1200: Includes 
Avatex 1200e modem w/ 2 Year Warr., cable, Compuserve 
Offer, software & 2nd Day Air Shipping. Only $129.95 

disk, RS232 Pak much more • Buffered 1/0 • Perfect replace­
ment for discontinued multi-pak. Intra Special. Only $74.95 

EPROM .. 
, 

. · itl• lll lliU ; , . 

INTRONICS EPROM PROGRAMMER: Programs 2516 to 
27010 & more! Includes software & complete documentation 
Latest version. Lowest Price Anywhere. CoCo 1,2,3. Only 
$137.95 
DATARASE Eprom Eraser: For 24/28 pin Eproms. Erases up 
to 4 EPROMs at a time Only $49.95 
Both Eprom Programmer & Eraser: $179.95 1~~~,.,.~# 1/ 
2764 Eprom: ss 27128 Eprom: $9 • 
ROMPAK (w/ Blank PC Board, 27xx Series): $12.95 
BLANK CARTRIDGE (Disk Controller Size): $10.95 

CABLE , Etc. 
Magnavox 8505/8515/8CM643 Analog RGB Cable: $24.95 
Serial-to-Parallel Interface: Use your parallel printer at high 
speed (300·9600 baud) with the CoCo. Comes with all cables 
No software compatibility problems Only S44.95 
15" Shielded Multipak Extension Cable: $36.95 
Y Cable: Use your disk system with Speech/RS232 Pack, 
DS69 Digitizer. etc. Only S27.95v 1 
RGB Analog Extender Cable: $19.95 f 
SONY Monitor Cable: $29.95 
MODEM Cable: 4 pin to DB25. Only $19.95 
2 Position Switcher: Hook 2 devices to serial port. $29.95 
HI-RES Joystick Interface: $11 .99 

CHIPS, Etc.\-.. 
Genujne RS Disk Rom 1.1 (Needed for CoCo 3)· $29.95 
ECB Rom 1.1: $29.95 
68B09E Chip: $14.95 68B21 Chip: $5.95 
GIME Chip for CoCo 3 $39.95 
Genuine RS Multlpak PAL Chip (Specrty 26-3024 1 26-3124): 

$19.95 
PAL Switcher: Allows you to switch between CoCo 2 & 3 
modes when using the Multipak. You need the OLDER & 
NEW PAL Chip for the 26-3024 Multipak. Only $39.95. With 
NEW PAL Chip Only $49.95 

...... IIICROCOM SOF1WARE2100 Monroe Ave. RocheiW,NY 14818 -
~ M Oldlrl PI lnd 11bave (_,. Pltta'l. Monitors. Drivel. ColnpWart) lhlppad by 2nd AIIM no axaa 

c:e.g.1n ConiiMI .. U8. M Oldlra 1150 or llbcM lnd WOld Power 3.3 orders w11 receive a frae T-81*1 .. .-. 31, 1-1 
W.eDDIPI ~ UC. Mec. DllocMr, a.dc. MO I 8cheol PO's. Pleale add 13.00 S&H ($10 tor Drlval) In Ccnlnenlll US. 
II GINia 8dd 1ft 8IH .. t5). NV8 R11'._ ~add lllallllx. Our Al-.llln AgeN: Aullratllln Pa11Jtaa1 Dewllop­
..... Pit 07-M1-8011. 

Qedlt Cud Toll Preo OalerliDe: 1-800-84-5244 (9AM-8PM 7 ~) 
Tecla.. lafo'(Bet\wloa 4-8J-), Order Slalus. Wo: 716-383-8830. Pu: 716-38..l-007J6. 
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You 
11111St 

protect 
your 
city 
from 
a/ ien 

worms 

THE RAINBOW 

or 
nvaders 
From Space 
by Eric A. Wolf 

A 
high-rc-.olutmn actton game. 
\\· orm lm aclc•J.\ 1-t om Stwn• . 
.., lor the I andy Colllf 
Computer 3. It run' on an) 
'Y'tcm regurdlc...., of t:I JX. 

di-;k or monitor type. Aftet typing in t h~: 
program. ave a copy or two and \ tart the 
pro!!ram b} I) ptng RUN and pn!'>\tng E\'TFR 

Upon \Ianing the game. }OU -.ec the IItie 
... crccn and the U orm lm mler.\ Hall ol 
Fame ..coreboard. In order to ' tart the game. 
you need to ..:ntcr the \kill level at "hich 
you\\ ant to pia). The 'lkillle\el) ou .. elect 
dctcm1inc., the number ol potnh ) nu rc­
~:c t Vt' lor each \\Onn hit. the length of the 
"orm ·.,growth after ever) level. the num­
hcr of meteor-. per attack round. and the 
damage 10 the cit) population ratmg. For 
no" , .. wn at Level I by I) pmg the number 
I and prc ... ~ing C\TER. 

The "crecn clear" and the game board'' 
'et up. The cit) )Ou are proh!Litng i' ut the 
bottom and you "til .. hoot up at the "onn 
from your lone gun tower :11 the bonum 
center of the 'creen. n le currelll -.core i\ in 
the upper left-h<tnd comer ul the 'creen 

Eric· lws heen a ji·c•r-/cmn• pmgrullm/eJfm 
1lrrcc \'Curs He 11 /6 rear.\ old cmd uii(•Jul\ 
LaSalle• Hil(ll Schoof 1/e i.\ 1111' amlwr of 
\t'l't'l'al ,·onmll rna/ pmg1 wm. mcludms: 
1//( Ncw-.paper Plu dejf...fop puh11sluns: 
\\'\lc•m 1/e mu.\ hc ('(J/1/UUI'cl al /630 N 
Johmon St . South Bt'lld.l\ -1662X. Pll'aw• 
em lmr cm SASE'' /l(•fl rc•qm .\/IllS: a n•p/1· 

~.-larcn 1990 

'ow your '>UI'\'ival rating cvmc~ up and 
your dcfc n'>C \hield' activate on prepara­
tion for the v.orm·, adHmce. The wonn 
ad, ancc., from the upper left and \\Ork\ 11~ 
'' a) dtm n. going left to right. top to bot­
tom. Pre ... -. the '>pace bnr to shoot at it. You 
are all<mcd onl)' one \hOt at a time. \O 

timing i., crucial. Ever) time you hll the 
\\'Onll )OU recei\c live point~ if )ou're 
pia) in g. at the easy level: you receive I 0 
point\ at medium level and 15 ~~~ difficult 
level I r }OU de<; troy thl! l!ntirc wonn before 
he rc.tchc.,) our "hteld\. you recetve bonu' 
poinl\ and the game continue" '' tlh a ne'' 
and longer wonn. 

II the '"urm reache-. your 'hteld\ and 
devour' a ponion of 11. the alten., \tan to 
bombard you with meteor... You can't !-hoot 
at thc\e meteor., . .,o you mu'>l rely on the 
remaining )l trcngth of your shteld' to pro­
tect }OU. Mo-,t meteor., are topped b) the 
-.hield\. but \Ome may plo'' through and htt 
your cit). killing people. Every hit on) our 
city dccrca.,c:. your ~urvival rating (which 
\tan.,~~~ 100 percent ). A big meteor httting 
your cit) will. of cour.,e. ki ll more people 
than the \mailer kind. 

1l1e game conlllluc-. until yolll -,urvival 
percentage rcachc ... .tero. At thi ttmc. the 
game i., over and ) ou h:~ve the opponunit) 
to enter your name mto the !lcoreboard if 
) ou ar..: eligible. You can enter up to 16 
chamctcr' for your o;coreboard name. and 
upon pre~-.ing I:~ER you rerum to the title 
screen to' ie'' the ne\\ .,core table and have 
the chance to play agam. 



7 GOOD REASONS TO BUY 
CoCo Max Ill & Max-1 0 NOW 

1 ) Customer Satisfaction: 1 o.ooo Colorware customers 
can't be wrong. 

2) Incredible performance: CoCo Max is the best 
graphics software, and Max- 1 0 is the best word 
processor. 

3) Highly Recommended: "The Rainbow" magazine 
stated "Max- 1 0 takes a back seat to none" and "CoCo 
Max Ill is the ultimate program." 

WOW! 
4) The following offer is unprecedented: CoCo Max 111 

and Max- 1 0 together for not $149.90, not $79.95, but 
now only $59.95. Unbelievable! 

5) Bonus Offer! Get any of the following "addons" for only 
$14.95 each: Spellchecker, Max-1 0 Fonts, Max Fonts 
Set A, Max Fonts Set B. Color Printer Drivers. Max Edit. 

6) Limited Time! These unbelievable offers end March 31 , 
1990. Don't miss out! 

7) They Agree! These women don't agree on anything but 
all three love CoCo Max Ill and Max- 1 0. 

System Requirements 
Max-10 and coco Max Ill Require: any 
CoCo 3: 1 or more disk drives: JoyStick 
or mouse: Radio Shack Hi Resolution 
joystick interface: a video or RGB 
monitor or a TV. 

Max-1 0 ... $39.95 
Max- 10 Is the ultimate word processor. It 
allows on screen mlx1ng o1 graphics and 
text. large headlines. multiple columns 
and full page preview with Qraphlcs. 
Without a doubt. Max- 10 w111 add 
excitement to your word processing, and 
that 's no small task! 
PRINTERS SUPPORTED: EPSON 
FltMX.AJC.lX & COMPAnBL.ES OMP 105.106 130 
OGP220 (S&W), OK! 182 92,192. STAR NX- 10. NX 
1000 

Max- 1 0 Add- ons 
- Max- 10 Fonte. 36 super fonts on 2 
d1sks ................................................ $29.95 
t.la> 10 and CoCo Mu Fonts aten~ lnler~e. 
- Spell Checker 35.000 word diCtionary 
lor online spell checking and dictionary 
lookup. Per1ect seamless Integration with 
Max- 10 ............................................ $29.95 

CoCo Max 111 ... $49.95 
Whether you doodle lor tun or do graphics lor a 
livrng. CoCo Max Will amaze you. Tt's a 
promise. Ita major features Include: Huge 
picture area (2 full hires 320x192 screens). 
Large edltin!:J window. Zoom mode lor detail 
worl<. 28 pomt and chck drawing tools. Shrink 
and stretch. Rotation at any angle (1.SO steps). 
512K memory support (all features work with 
128K too). Undo (Oops) feature to fix mistakes. 
Animation. Special effects. Color sequencing 
(8 colors. varfable speed). 13 fonts (more 
available). Each font has 8 sizes and 5 styles 
tor thousands of possible combinations. Trans­
late program to convert most types of pictures. 
coco Sbow "slide show" program. Mlnlload 
program tO help USe rictures With your SOft­
ware. Color editing o patterns. Prints in single 
or double size. Select 16 of 64 available cofors. 
all 64 colors are shown at once for easy 
selection. Pull- down menus. 40 paint brush 
shapes. 2 color lettering. Spray can. Amazing 
· nowbrush". RGB and composite monitor 
support. Colors prrnt in 5 shades of gray. 
PRINTERS SUPPORTED: EPSON A.lt FX_Mltl.X AND 
COMPATlBLES: STAR/GEMINI NX I O NX 1000; OMPIOO 105 
106.110.120.130 200: 0Kl82A.182.192. OGP 220fe&W) 
Color Dflvera. See below. 

Ordenng Information: We accept Visa. Mastercard. cnecl<s. M.O. 

CoCoMax 3 Addons 
- Max Fonts set A, Max Fonts set B. 
Eacll set has two disks and over 40 
fonts ................................................ $29.95 
Both sets (95 fonts) ........................ $49.95 
- Max Edit Create new fonts or edit 
exist ing ones ................................... $19.95 
- Color Printer drivers NX-1000 
Ra1nbow. CGP-220. and Ok1mate 
20 .................................................... $19.95 

Digitizers 
Digitize any picture from any v1deo 
source (VCR. camera ... ) lor use with 
CoCo Max 3 or Max- 10. The above 
pictures of Barbara. Arnette and Sunny 
were taken with the OS-69B. 
DS-69. Requires Multipak. 2 pictures per 
second ............................................ $99.95 
DS- 698 Faster: 8 pix/sec. Multlpak not 
required ......................................... $149.95 

A·Bus 
Data Acquisition and Control boards. Call 
Alpha Products at number below. 

c .o .D. Is $4 extra. Purcnase orders subject to credttapproval. .. •••••••••• 
connecticut residents add 8% sales tax. ~ 
Shipping: $4 per order (usually UPS ground). Canada: $6 per ~COLORUI ARE 

Call or Write Now 
(203) 656-1806 

Weekdays 9 - 5 Eastern T1me 

order (Airmail). Outside USA & Canada: Add 10% of order total. l.~ ..-JI4 
UPS 2nd Day Air: $6 extra. Next Day servrce available. 

242 West Avenue, 
Darien CT 06820 



~1onitor Type 
Due to an mcon'i~tancy 10 the video 

circuit!) of the Color Computer 3. )OU 
mu ... ttel l the program , .. hat type of monuor 
)OU arc u~ing tO\ 1ew the program. You can 
do thl'> b) altenng Lme 45 to '>Uit your 
monuor need'> Selling the' alue to 0 '>CI'> II 
up for an RG B monitor or blad..-and-whuc 
TV. Hnd a value of I ~e t ll the program to 
recogni1e a Compo ite !CMPl mom tor or 
colortelev1~ion fordi'\pla). You need to'>et 
thb -.ariable accordingly and then 'kiVC the 
modified program to tape or di,k. 

Animation Technique 
There i~; a ~pcc1al graphiC\ procedure I 

used in the program to put the wom1, me­
teor ~md l~er graphic' on the -.crecn for 
mpid. flid.er-frec effect\. Please lecl lree 
to U\C 1hc routine (found throughout the 
program) I de ... cribe in your O\\O gmphics 
program-. Thi'> e'planauon ma) appear to 
be a bll an-depth for the beginner. but it 
should -.uffice for the more experienced 
programmer. 

I CoCo 3 

/ 

L•\h ............ 120 
::.J 70 .............. 135 

85 ................ 63 
95 .............. 165 
105 ............ 243 
140 ............ 147 
165 - .......... 78 
200 .......... 118 
235 ............ 219 
255 ............ 221 
280 ............ ..48 
295 .............. 71 
320 .......... 120 
340 .......... 106 
END ............ 66 

The Listing: WORM I NVO 

0 'COPYRIGHT 1989 ALSOFT, INC 
19 ·-~·~·-·····~······~········· 15 ' • WORM INVADERS FROM SPACE • 
20 ' * Wr1tten by: Er1c A. Wolf • 
25 '* TANDY Color Computer 128 * 
39 ·••*•••*******·-~~*~~·····~** 
35 I 

40 PCLEARI:POKE65497.0:WIDTH40:C 
LS3:ATTR2.4:CLEARS12:DIH MX(35), 
HYC35).HSC35) .C(4).P(4),SCC10l.S 
C~Cl0):POKE &Hf015,18:POKE &HF01 
6.18 
45 HONITOR-0 ' 0•RGB & 1-tMP/TV 
50 IF MONITOR THEN 55 ELSE 60 
55 ~P:PA~fTTE0,0:PALETTE1.16:PA 
LETTE2.32:PALETTE3.63:PALETTE4.3 
2:PALETTES.7:PALETTE6 .36:PALETTE 
7.1B:PALETTE8.2l:PALETTE9.30:PAL 
ETTE12.18:PALETTEI3.36:PALETTE14 
.16:PALETTE15.0:CC0)-36:CC1)- 5:C 
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A"' you probably know. you can di,play 
Hi-Res te\1 characters on the graphic-. -.creen 
through the u e of BASIC's HPR JNT com­
mand. The \t.ay these character-. look\\ hen 
drawn i 'tored in a data table 'tuning at 
Addrc ., $F09D in memory. You c;m rede­
fine the , .. a> these characters look h) chang­
ing the values 1n Lhi !> table. Th ..... along wuh 
a -.light moditication to BASIC'. allows you 
to put the worm/meteor segment\. along 
w 11h the Ja.,cr lire. on the screen \ 'Cf) mp­
ldly and cfhc1ently. 

The modification to BASIC' i\ 'imple. By 
modifymg -.orne of Bi\Stc'-, R0'\1 code. 
you can tell B \SIC to ... unpl) dmw the 
chnmcter to the creen and cle<~r whatever 
i-.undemeath it. Normall). BASI\ ... upenm­
po-.e'> (ml>.e'>) the chamucr on the -.creen 
\\ ith the bnclground graphic!> alr'Cad) under 
it BASIC'<> method will 'uflicc lor mo\1 
thmg'>. butll i., slow and not needed fort hi' 
program. Bccau<>e of thl'l. I told B'\SIC to 
1gnore that pan of it'> code by writing 
machine language NOP' (No Operation 
Codes). coded Decimal 18. overt he -.ecuon 

(2)-7:C(3)-7:C(4)- 36:GOT065 
60 RGB:PALETTE0,0:PALETTE1.7:PAL 
ETTE2.56:PALETTE3.63:PALETTE4.56 
:PALETrE5,36:PALETTE6.54:PALETTE 
7,18:PALETTE8,34:PALETTE9.10:PAL 
ETTE12.18:PALETTE13 . 54:PALETTE14 
,7:PALETTE15.0:C<0>-54:C(l)-4:C( 
2l-32:C(3)-36:CC4>•54 
65 CLS3:FORY•lT010:SCS(Y)-STRING 
S(l6.127):SC(Y)-0:NEXTY 
70 CLS:ATTR3,4:PRINTTA8(4):"<< W 
orm Invaders From Space >>":ATTR 
6,4:PRINTTABC8):"Wrltten by Eric 

A. Wolf":ATTR2 . 4:PRINTTA8(3):"F 
or a TANDY 128k Color Computer 3 
" 
75 LOCA1E6.6:ATTR5.4:PRJNT"Worm 
Invaders' Hall of Fame":ATTR4,4: 
IORY•lT010:SS-STRSCY): OCATE 7 L 
EN(SS).Y+8:PRINTSS:"> ":SCS(Y):: 
SS• STRSCSCCY)):SS-RIGHTS(SS , LENC 
SS)-l):SS·STR!NGS(6 LENCSS),"0") 
+SS:PRINT" ":SS:NEXTY 
80 LOCATE0,22:AT1R3,4:1NPUT"SKIL 
L LEVEL (1 EASY 2-MEOIUM 3-HARD) 
" :SK:IF SK<l OR SK>3 THEN 80 
85 IF SK-1 THEN Sl·.8:S2•l :Rl-2. 
5:R2•.7 ELSE IF SK•Z THEN Sl-. 9: 
S2- l:Rl•2.6:R2• .8 ELSE IF SK-3 T 
HEN Sl-1.l:S2-l:Rl- 2.7:R2- .9 
90 C-&HF090:FORY•8 TO lS:PDKE C+ 
Y,254:NEXTY:POKE C+8,124:POKE C+ 
15,124:FORY-24 TO 30:POKE Y+C,24 
:NEXTY:POKE C+31,0:fORY-16 TO 23 
:POKE C~Y.62:NEXTY:POKE C+16.0:P 
OKE C+17.28:POKE C+21.28:POKE C+ 
22.0:POKE C+23,0 
95 HCOLOR1,0:HSCRHN2:Cl S•"S2:R2 
0020R10U10R10U30R20U20Rl6D36R10D 
8R1008R30U20R4U10R4U12R12Dl2R8Ul 
2Rl2012R4020Rl6U40R20030R10U24Rl 
2D20Rl0010R20012F4R12U40Rl0Ul0R2 

or memory where the m1xing takes place. 
TI1i-. -.ave-. the proce!>'> time of drawing 
-.omething. era ing 11. updaung lh po'>ition. 
and then drawing 11 again. With my modi­
fication till you do is drJw. update and 
redraw. 

Ne\t I redefined the way the e\clama­
tion pomt look~ to the way I wanted the 
c,cgmem of my worm to look. I al'>o changed 
the look'> of the quotation mark and number 
sign(#) to a small e~rcle repre-.ent ing a rock 
and lao;cr lire segment re pcctl\ ely. In the 
program. I just set the color I wanted to U'ie 

(u ing PALETTE ) and fl PR!NTed the chamc­
ters on the screen. A final note is that1 f you 
HPR I NT n ' pace to the screen. then you clear 
that block of gmphic' on the '>Creen. lu-.cd 
it to crn ... c the pre' iou' worm tail/meteor 
po-.ition and the la-.cr's prcv1ou!> po'nion 
on the -,crcen. 

Atlir;tthi · ma) \eem a bit comphc<lted. 
Look O\ cr the program. espectall> at the 
update ml\\le and worm routine~ {marJ.. ~:d 
in the li \ling). Stud) them and you'll 'itlOn 
undcr~tand what allthi meath. J 

0Dl2R4012Rl6":HDRAW"BM0,188:Cl:" 
+CJS:HORAW ClS:HPAINT(0,19l),l,l 
:HPAINTC160,191).1.1 
190 C2S-"R8U20E4U20EZR12F2D4F2Dl 
6F4R8U4R16016R8U12R20U38R20D22F4 
Rl6f4016Rl6U8RBR16U8Rl208Rl2Ul6R 
16024R8E2U8EU16R20040R12U20E4U20 
L2R16F2016F4R20F8R16":HORAW"BM0. 
188:C2:"+C2S:HDRAW C2S:HPAINT(0, 
191>.2.2 
105 'HLINE(160,156)-Cl68 . 192),PR 
ESET.BF:HORAW"S4:BM161 .192:C9:BR 
6Ul2H3G3Dl2E2R2F2":HPAINTC164,18 
4) 
110 HCOLOR3:HPRINTC0 .0 )."SCORE: 
000000":PLAY"T255L255:V3l:OS:" 
115 SC·0:LV-1:SV• 100:MI-l:WM- 7+S 
K:ST-9 
120 REH •• SETUP FOR LEVEL 
125 WL-wM:WP-40 WL+ST*40:AS-"CUR 
RENT SURVIVAL RATE " 
130 IF INHSV><-0 THEN 310 
135 SS•RIGHTS(STRS(INTCSV)),L£N( 
STRS(JHT(SVJ)J-l):AS-AS+SS+"I":H 
COLOR5:HPR1NT(20 (LEN(A$)/2) .10) 
.AS 
140 PLAY"T255L255:V31:02:":JF LV 
<>1 THEN FORY-1 TO SV:SC-SC+l:GO 
SUB285:PLAY"CC":NEXTY 
145 HLINEC160,156)-(168,192),PRE 
SET.BF:HDRAW"S4:BH161.192:C9;8R6 
:H 2. 10:E2H3G3F2H-2.+10:E2R2F2" 
:HPAINT(164.186),9,9 
150 HCOLORZ:HPRJNT(ll.~)."DEFENS 
E SHIELDS UP" 
155 ST-ST+l:lr ST>4+SK THEN ST-0 
160 HCOLOR3:FORX-0T0146 STEP 6:F 
ORY- 113 TO 145 STEP 8:HLJHECX.Y) 
-CX+4,Y+6),PSET,BF:HLINEC315 X.Y 
)-(315·X+4.Y+6J.PSET.BF:NEXTY,X 
165 AS-STRJNGS(38.32):HPRJNT(l,l 
0).AS:HPRINTC1.5),AS 



170 REM •• MAIN GAHE lOOP ** 
175 GOSUB280 'Update ~orm 
180 GOSUB290 'Check spacebar 
185 GOSUB295 'Update user's m1ss 
1le 
190 WP- WP+l:IFWP+WL-760 THEN225 
195 IF WL THEN 175 ELSE IF WP+WL 
>559 THEN 225 ELSE HCOLOR2:HPRIN 
Tc11.6},"0EFENSE TOO STRONG":HPR 
INT(l1,7)."FOR HE-EOR ATTACK":HC 
OLOR3:iPRINT(13.9J,"BONUS 2000 P 
TS":PLAY"03":FORY-1 TO 40:SC-SC+ 
50:GOSUB285:PLAY"CC":NEXTY:LV- LV 
+1 
200 PLAY"OS" :TJMER- 0 
205 IF TIHER<300 THEN 205 
210 W~-WH+S2:IF WH>20 ~HEN WH-20 
215 AS• STRIHGS(30.32}:HPRINT(5,6 
),AS:HPRINT(5,7),AS:HPRINT(5,9). 
AS:GOT0125 
220 REM ** METEOR SHOWER •• 
225 FORZ-wP TO WP+WL:HPRINT(Z-(1 
NT(Z/40)*40J.INT(Z/40)), " ":NEXT 
Z:HCOLOR6:HPRJNT(l0.6), " - HETEO 
R ATTACK ··":PLAY"V3ll255T25S" :F 
ORZ-1T015:PLAY"l2:11:9:7:5:2:V : 
V·":NEXTZ:HT• RN0(15)+(5*SK) 
233 FORY-lTO HT:HX(Y)•RHDC40)·1: 
~~(Y)• ·Y*2:HS(Y}-RND(2):NEXTY:T­
MT:AS-STRINGS(40.32):HPRINT(0.6) 
,A$ 
235 HCOLOR8:fORZ-lTO HT:FL- 0:EXE 
C43345:MY(Z)·HY(Z)~l:IFMYCZ)<2 0 
R~Y(Z)>99 THEN265 ELSE JFHY(Z)>2 
3 THENT• T·l:HPRINTCHX(Z).HYCZ)). 
" ":HYCZ)-99:GOT026S 
240 HPRJ~jT(MX(Z).HYCZ)-1)," ":A-

HPOINTCHXCZ)~8+4.~YCZ)*8+5):JF(( 
A• l ORA-2) AHO HY(Z)>22 AND HS(Z 
)•2) OR ((A- 1 ORA-2 ORA- 3} ANO M 
SCZ)- 1) THENFL- 1 
245 HPRTNT(HX(Z).HY(Z)).CHRS(3S· 
HS(Z}):IFMSCZ>- 2 ANDA-3 THENMS(Z 
)-1 
250 ' IF A•3 THEN 260 
255 IFA-3 THEN260 ELSE IFFL- 0 TH 
EU265 ELSE IFHS<Z>- 2 7HEHSV-SV·R 
l ELSE IFHS(Z) - 1 THENSV-SV · R2 
260 IF Fl THEN GOSU827S:HPRJNT(H 
X(l).HY(Z)}," ":HY(ZJ-99:HCOLOR8 
: T- T ·1 
265 NEXTZ:IFT<>0 THEN235 
270 LV- LV+l:GOTO 210 
275 IF A-3 THEN RETURN ELSE FORO 
-0T04:P(Q)-PEEK(&HFFB0+Q):PALETT 
E O. C(Q):NEXTO:PLAY"Ol:V3l:AAFF" 
:FORQ-0T04:POKE &HFFB0+Q,P(Q):NE 
XTO : RETURN 
280 HCOLOR7:Z• WP:HPRJNTCZ-CINT(Z 
/40)*40).TNHZ/40))," ":Z- WP+Wl: 
HPRINTCZ (IHT(Z/40}*40),1NTCZ/40 
)),"!":RETURN 
285 HCOLOR3:SCS• RIGHTS(STRS(SC>. 
LENCSTRSCSC))-l):HPRINT(13-LEN(S 
CS).0).SCS:RETURH 
290 lF PEEK(345)<>247 "HEN RETUR 
N E~SE IF Hl- 0 THEN RETURN ELSE 
PLAY"Ol;EEEE:V27:DDD:V23:CC:V20: 
BB:Vl6;A:V31: " :HY•20:Hl-0:RETURN 
295 IF Ml THEN RETURN ELSE HCOLO 
R6:HPRJNTC20.HYJ."U":HPRI~TC20.H 
Y+l)." ":MY-MY l:IF HY<l THENMJ­
l:HPRJNT(20.HY+l)." ":RETUR~ ELS 
E IF HPOINT(l60.HY•8+4)<>7 THEN 

RETURN ELSE WL•WL·l:WP-wP·l:~PRI 
NT( 20. HY+1)." " 
300 HCOLORS:HPRINT(20 . HY),"l":PL 
AY "T255L255:04 :CCAA":HPRINT(20.M 
V>. " ":Ml- l:SC- SC+(SK*5):GOSUB28 
5: RETURN 
305 REM •• "ENO" .. NO SURVIVORS! 
310 HCOLORS:HPRJNT(l5 .8)."GAME 
OVER":HCOLOR6:PLAY"V31;03;T255L2 
55: H: FORY- 1T015: PLAY": 12; 11:10:9 
:8:7:6 :5;4;3:2:1:V·:V·":NEXTY:HP 
RINT(8.10). "SURVIVING POPULATION 
- 0" :TIH[R- 0 

315 IF TIHER<360 THEN 315 
320 HSCREEN0:CLS:PL- 0:FORP- 1T010 
:IF SC>SC<P> THEN Pl- P ELSE NEXT 
p 
325 IF PL-0 THEN 70 ELSE CLS:ATT 
R2.4:LOCATE4,7:PRINT"You've ache 
1ved a Great Scorei!":LOCATE0.10 
330 ATTR3.4:PRINTTA9(5):"Now ent 
er your name for all":PRINTTAB(S 
)"to see on the Worm Invaders ' ": 
PRINTTA8(5)"Hall of Fame Scorebo 
ard" 
335 A•TR3.4:LOCATE0.14:PRINTSTRI 
NG$(40.32):LOCATE11.14:PRINTSTRJ 
NGS(l6 . 127):LOCATE10.16:PRJNT"(1 
6 letter Hax1mum)" 
340 ATTR2.4:LOCATE11.14:LJNEINPU 
T NS:IF LEN(NS)>l6 THEN SOUNDl.l 
0:GOT0335 ELSE NS- NS+STRINGS(l6· 
LEN(NS)." " ) 
345 IF P- 10 THEN 350 ELSE FORX• l 
0 TO P+l STEP·l:SCCX)• SC<X·l):SC 
S(X)• SCS(X·1):NEXTX 
350 SCS(P) - NS:SC(P)- SC:GOT070 ~ 

(j i6rafter Software Presents 
A BASIC UTIUTIES DISK FOR YOUR COC03 

ALE EDmNG utility wnh 36 searchlreplac:e patterns quiCkly e<i•ts 
BASIC Iiles tnsen:ae~ete mode tool Block load•ng handles fdes 
larger than memory Auto·baCKup of ong1na1 file 

DESKTOP enwonmem for your BASIC program disks.. Run 
programs from an on·screen directory. Potnt and chck to copy. 
rename. kill files D1sk memos remmd you ol file contents. Supports 
1 4 dnves under standard Rad1o Shack DOS. A must·have utitity. 

BYTE BACK 
AT TAXES 

WITH TRY-0-TAX 
INTERACTIVE GRAPHICS wnh Rubber band hnes, rays. boxes. 

arcles. ova.s. arcs. polygons. starbursts. connect-tne-dots. freehand 
drawtng, vanable text s•zes. homomai/VertiCal fl<ps, more' USER· 
FRIENDLY. Self-centenng ,oysllek reqwe<i (Pmode4). 

SUPER-CALCULATOR has 1nverse tng fune11ons. pt . tnt. +1-. 1/x. 

square. cube. roots. 10 memones and morel Plus bonus calculator 
subrouune (9 functiOns) uses only 4 screen r,nes 

NOTEPAD allows s<mple text e<l•llng from wrthm your BASIC 
program. Insert. ov&rwnte delete. word-wrap. pnnt and disk 

luna •ons. 

HIRES UTILITY subrouunes dtsplay tnDUt tn HSCREEN graph1c 
modes and transfer numenc1s1nng vanab1es to your program. Time 
your roubnes with our on·screen counldown umer. Demo Include<!. 
BEST for adventure and arcaae-type games wnere leaVIng the hires 
screen IS mconventent. 

ONLY $14.95 + $2.00 CHECK. M.O. OR COO 
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GIBRAL TER SOFTWARE 
65 BLUFF AVENUE 

ROWAYTON, CT 06853 
(203) 838-9284 

• avai lable for CoCo, MSOOS, TRS-80 

• revised for '89 law changes 

• prompts for easy guided use 

• calculates 1040, 1040A, 2441,2100, 6502 

• calculates schedules A-F, SE 

• computer generated substitute forms 

• FREE TAX ESTIMATE PROGRAM 

PEFSONAL ShORT FORM ALONE SIS.OO NO CREDIT 
CHECKS WELCOME CAROS. C.O D. 
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Part 1 of a tutorial on disk drives for your CoCo 

Disk Drives and 
the Color Computer 

{ij{ij{ij{ij 

0 
ne of the mo't common 
que-.t ion!. I rc.ceivt! 1n the 
mail and on Delphi con­
cern ... ho" 10 add a given 
floppy di-.~ dnve 10 a Color 

Computer and whelheragiven drive can be 
u<,ed at all. RAI"'BOW \1agatine and I de­
Cided that a compendium ot mfom1ation 
would be of interc-.t to you. 

A dis~ dr ive 'Y'tcm for a Color Com­
puter typically cono,hh ot a d1..,~ controller 
card, one or more lloppy dis~ drive-. w1th 
a'>c;ociated ca<;e<, and pov.er <,uppl ie'>. and a 
cable that hook'> the phy.,ical d1.,k dme:. to 
the controller. When buyi ng a di..,r.. o,ystem 
for a Color Computer. you often buy all o f 
these at one time. Ho~ever. hardv.are tink­
erer arc J...nown to bu) onl) the di'>k con­
troller card and then supply the phy-.ical 
dh~ clri\.C'>. cables and po\1.er ... upplie., lhem­
selvel>. 

Martin II Goodman. M.D .. a phvsicion 
trmned 111 aneJthc.\iolo~y. tS a lon~tlllll' 
elt•crronin 1111/..t!n'l and outspoken com­
nwnwwr su11 of the lloll"ard Cosr/1 of 
the CoCo II"Or!d. On Delph1, Mart\' I\ the• 
SIGop of R,\1\BOII'l CoCo SIC and t!aw­
ho~e manager of OS-9 Online. H1s 11on ­
compute1 passion.\ include rwming. moun­
ttmJeerinR and nwdoor plrow~traplty \if orr.\ 
/i1•es in So11 PohlfJ. Califomia. 
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by Martin H. Goodman 

The Disk Controller Card 
The dio,k controller card U'>ually plug 

into either the Color Computer·:. expansion 
... lot (game cartridge port) o r into Slot 4 of 
the Radio Shac~ Mulli-Pa~ Interface. Al­
mo tall nopp) di..,k drive controller cards 
for the Color Compu1er. b) Radio Shac~ or 
th1rd-pany vendo~. are elel:lronically Lhe 
Mime. They differ mainly in the num~r of 
optionl> featured or-.upponl!cl. For cxample. 
the Radio Shack dio,l. controller card is juM 
a dil>t.. controller card, wherea-. other brand-. 
may offer the option of auding within the 
card a serial or pamllel pon . real -t1me cloc~. 
or a hard drive ho-.t adapter 

~o-Halt Controllers 
A fev .. o f the de,1gn' arl! ~pecial in that. 

under OS-9. the; hnvc d n.:uury that '>Upport:. 
no-hair oper.uion. Thai "· unli~e mo t 
controllen.. the 6809 i:. not -.hut down dur­
ing db!. read:. and \\.rite-.. Currenlly only 
CRC offer<, such a controller: the Super 
Controller II. Such no-hall OJk!ration 1., aho 
avai lable with some dclu\.c hard di~oo~ drive 
package., such :ts those oflered by Fran~ 
Hogg Lab-. and Owh' are. The'>c :.y:.~emo, 
... uppon high-dcn.,ity 1.2- and 1.44- l eg di!>l. 
drives no1 -.upponed by any other CoCo 
controller.... Remember. though. Super 
Controller... opemtc m o-llah mode onl) 
under OS-9. and the other two systems 
either don' t opemte at aJI under Rad1o Shacl. 
DOS ormayprc,cnl'>ignllicanl compatibil ­
ity problems when they do. The combined 

hard dmc/no huh tloppy ') -.tem-. are ai<,O 
relathcly cxpcn.,1vc. Onhnary RadiO Sha I. 
Disk BASIC uscn.are not liktdy to be inter­
ested m them. \\ hlle -.oplmticated OS-9 
u~~ may find ..,uch 'Y'tl!llll> extremely 
dc:-.irablc. 

Repairing a Oi<, l.. Controller 
Radio Shac~-'>lyle di :.~ controller tat I 

occ<t'lionally The 1110:.1 common ~ource of 
failure i'l a bum..:d-oul 7406 or 741 6 chip. 
o f which there arc usually two. Tile chip 
that service:. I he M l and Halt l ine:. i:, the 
mo't li~cly one to blow. Often just remov­
mg. !>OCketing and rcplucing Lhc clup wi ll 
fix the controller. I have Ol:ca:,ionally re­
paired controller.-. blown by some other 
' mall --.calc log1c chip a-.o,ocmted with the 
NMI or Halt line c1rcu1try. cau:.ing the 
'1~1 1 and/or Halt line to be loc~ed on. 
While the main controller chtphl occa­
~ionally fai l , thi i., lcs .... common. Replace­
ment Western Digital 1773 controller chip!; 
are available from CRC/Di..,lo. 

Di ks and Di k Orhes 
A number ol characteri..,tic~ d1s1mguish 

noppy di-,t.. dnvc, from one another. The 
dri ve ·.., di:.k site i ... one important charac­
teril.tll: Floppy d1s~l> come in media di­
amctcr'>ufR. 51.4. 3~. 3V.. . 3. 2. and 1 inches. 
M o 1 Color Computer u!.cr:. use only the 
5V..- and ~W·-inch di,~S and as.-.ocmtcd drives. 

The origimtl 51.4-inch di!.k drive:. had a 
mechanism and face plate mughly 31.4 incl'le.'> 



wide. llw. wa'> dubbed ju/1-h(•tght. lt hm. 
been year-. '>ince <,uch dnve., were made. 
but many Color Computer u ... en. st ill ul>e 
them. For the lnst several year.-. vinually all 
new 511.1-inchdrivc made are half that width 
and called lwl{-hetght drive\. ll1e~ are 
-.upplied by Tand) for it'> FD-502 y l>lem 
and by mo-.t third-pany Color Computer 
-.uppli t:r\. A), a warning. however. we have 
had many n!pon., of problcml> from people 
u~ing Qumc br..tnd half-hc1ght 51A-inch flop­
pic\. £\pccially good arc TEAC. TEC. 
TO'>hiba, Shugan. Pana.-.onic and Matl>ul.hita 
brnnds. and I have heard good thingl> about 
Fujitsu and Tandon. 

Som! manufacturers made 51.4-incb drive., 
one-third the width of the original full­
height drive, for Ul>e in early lap ponable 
and luggable computer\. Ep-.on and OKI 
were among these. Shug,an made a 51.4-inch 
drive two-third '> the width of a full-height 
drive. I don't recommend the-.e SA200-
t}pe Shugan drive\. 1lle liN 3~-mch drive-. 
\\Crc made a Width cqu1valcntto half-height 
51.4-inch drive~. Later. many were made w 
width' roughly a third of the original 5Vl­
inch drive-. to fac ilitate thei r placemem in 
lap ponablc ... 

The origmal 5~-inch d1\l. drive~ . up­
plied by Tandy with the Color Computer 
have a '>ingle read/wri te head ~o you can 

"-rite on only one side of the di k . These 
drive~ are 51A-inch. 48-truck-pcr-inch. 35-
track drives that -.tore a totul o f 157.5K of 
data after they have been formatted. Radio 
Shack ·., Di..,k Extended Color BASIC i '> 
wri tten only lor!.uch dnve\. Soon afterthi'> 
CoCo tandard wa., carved 11110 the silicon 
of the Di.,k BASIC ROM, the rest o f the 
world of computer user.:. l>Wndurditcd around 
40-track ( 180K ) 1>ingle-!.1ded di ..,k drive\, 
then rapidly '>Witched 0\er to 40-rrack 
double- ided (360K) 51A-inch dri\es. Double­
sided dn ve:-. (all current!) made floppy 
drive!. are double-sided) have two read/ 
write heath und u~e both sides of the dil>l.. 
Thus. Rad1o Shacl. Oi\1.. E tended BASIC is 
ob!.olete in 11~ capability to accc-;s modem 
di'>k drive .... 

The fir..t TEC bmnd full-height drives 
l>upplied by Radio Shack in n gray ca c 
could acce:-.., on ly 35 truck,, and they were 
unrel iable due to the cam-ba1>cd head posi­
t ioning mechan1:-.m. The.,e were later re­
placed in Rad10 hack ·~ line\\ ith Tandon 
brand full-height drivc.,-;upplicd in a white 
cal>e. The Tundon drive~ were of excellent 
quality and actually capable of accessing 
40 tr.tcl.., if acce ... -.ed Ul>ing properly modi­
fied ~ftware ('.uch a-. OS-9 or ADOS 3). 
Tand) then :-.witched to half-height drive . 
ll1e FD-500 and FD-50 I 'YStcms used 

1989 COCO FEDERAL TAX 
by PVIUTAS SPRINGS SOFTWAilE 
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good qualit) '>ingle-Mded. half-height drivel>. 
The FD-502 :-.ystem being !.old by Tandy 
for the Color Computer ha:, double-sided 
40-track drivel>. Even if you have an FD-
502 . ystem or other double-l>ided 40-track 
drivc(s). you can l>llll accel>'> only one !.ide 
and only 35 trad. under unmod1ficd Di!!l. 
Extended Color BASIC. 

Other DO 
It is trivial to accommodate OS-9 to 

newer dj I. dn ve type . However. to prop­
erly use RS-DOS with newer dnve!. and 
retain respectable compatibi l i ty, you must 
bum a new ROM with a modified DOS. 
There arc a number of producL-. available 
that accomplt<,h this. I recommend 
Speclrosy tem·~ ADOS. ADO.\ 3 and 
C.ttended ADOS 3 as the mo:-.t rei inble and 
compatible of all RS-DOS enhancement~. 
Those looking to buy hard drivel>. however. 
\ hould examine the RS-DOS enhancement!> 
by RGB syMem'>. Owl ware. and Burke and 
Burke. 

Many companic also made 5\4-inch full ­
and half -height dil>k dri ves capable of writ­
ing 80 trackl> per l>ide. Thi!. 80-track (96 
tracks per inch) drive could l>Uppon 720K 
of darn per double-sided di!.l... They tend to 
requi re high-quality di ks. Tht'> disk drive 
was u ed in many CP/M computers and the 

......... ,..,. 1040: s.-a~oo A, B. C, 0 . £. SE: F-• UU, 042: _ .. State LKal 
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- ·VM'o ...UUtMa- 1.- loll- fiiH_ A OIIIVMt 81 IIOt$. 

ORIGINAL MODEL - Colorware Hi - Res. 
T andlj HI + Low R... cass•t t• J act. 

ECONOMY •odel - Tandy Hi + Low Ru. 
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(708) 742-3084 •v•s and ends 
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Tnnd) 2000. They never really caught on in 
most IBM PC-compatihlc computer.. In 
year<; past. this drive became popular \\ith 
a rninonty of OS-9 CoCo U\1!1".. Titc drive 
\\a le~spopularwuh Disk Extended Color 
BASIC u..er. but ..,upponed b) ADOS 3 and 
£\ltmled ADOS .J In fact. EHcnded ADOS 
3 even pro' 1de-. good -.oft ware 'iUppon for 
m1x1ng one 80-trad.. and one 40-tmck drh e 
m the ~ame") !>lem. \lore recent I}. u.,er.of 
.. uch 720K 5'h-mch drhes tend to '"itch 
over to the far more common 720K 311-inch 
dme. 

Bigger Dr h es 
With the introduction of the IB \.1 PC 

AT. a new lund of 51.4-inch drive w~h devel­
oped. Th1., dnve. whtch actually wu., more 
clo!>ely related electronicull) to older eight­
Inch drive., than 11 wa'> 10 other 51h-inch 
drive ... u<,ed u different type or noppy di " 
media and could l>uppon twice the denc;ity 
of data per track, al. well a., ' '' 1ce the speed 
of data tr.msfcr. The...e drive-. \\ere arranged 
.,o theycould \Hile 1.2 me gab} tc., pcrdi'>k 
Ho,ve\'er. an electronically different type 
of controller wtl\ needed to talk to them. 
and the} had to u ... e completel> diffcrem 
di.,ks '' uh a much greater magneuc cocr­
CtHI) of the1r medaa. In fact. a di..,k de­
.,.gned to'' or!.. in a 5·.4-mch I 2-Meg drh·e 
'" '"not '"ork an a ~0-tmck 160K 51/.&-inch 
drh e. nor wi ll it w or!.. man 80-tr.tck 720K 
S'A-inch dn\'C bccau..c or the difference Ill 

requared medta. A., nnted abO\e. none of 
the orchnary Color Computer controller.. 
can talk to tha~ kt nd of dri\C. u ... ing more 
~otenc controller.. )OU can make thi!. dnve 
work wtth a Color Computer and can even 
(w llh proper software) get 11 to read both 
360K and 720K 51A-inch di~k~. But you 
cannot reliably write to u 51A-inch disk that 
was forma lied ona 360K or710Kdri vedue 
to difference in truck site. media type or 
both. 

There current I) e\tt.,l in the IBM world 
t\\oO tandard 3V.:-mch drive:.. Both are SO­
track (1~4 track.s per mch). One 1s clec­
tromcall) 1dent1cal to the 720K 80-tmck 5\t..­
inch dri"e and uppon. ?:!OK of data per 
di k. This 3V.:-mch drive is becommg in­
creasing!) popular with Color Computer 
users. The other 3Vz-mch dri\e uppon 80 
tracks with 1.44 megab)te~ of data per 
dt k. This dri"e requare'> the -.ame ~pecial 
circULlr) an the controller as do the 1.2-Meg 
51h-mch dri'e and o cannot be u..ed a!> 
1.44-Meg dm es b} most Color Computer 
controller . "ith the e\ceptiOn of the hard 
dri\'e sy tern!~ by Frank I Iogg <Delu\e only> 
and 0'' I ware. Howe\ er. the e 1.44-Meg 
drives can be used as if they were 720K 3V.:­
inch drives. u uall) by imply u ing 720K­
type di!.k'l in them and hooking them to a 
:.tandard type Color Computer controller. 
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They differ in this respect from the 5'A-inch 
1.2-Meg drives. which arc not u~ablc by 
ordinary Color Computer Control ler... 

The media for a 1.44-'\ieg drive ha an 
e·ura notch in it oppo'>ite the write protect 
window Thb notch typically i., -.cn~cd by 
the drive and. if pre-.enl. tell the drive to 
witch into 1.44-Meg mode. If the notch ..., 

not pre-.ent (a.., i.., the ca .. e on 720K-type 
disb). mo--t 1.44- 1eg ~!h-mch drive~ auto­
mmicall ) l>\\ Itch to 720K mtxlc und read 
and "rite in that mode in a fa .. hion totall)' 
compatible wtth a plain 720K-onl) 3V.:-inch 
drive. The difTercnce in magnetic coerciv­
ity of the media for a 1.44-Mcg dri' e ver.u 
a 720K dri'e i., far le-.-. than that between 
1.2-Meg and other 5'.4-inch dish For this 
r\!ason. you can notch 720K 3V.:-inch disks 
and use them as 1.~4-Meg disk'> (if you 
have acontrollerthatsuppons that den ity) 
or cover the notch on 1.44-Mcg disks and 
use them a 720K disk.-.. However. l do not 
recommend this. 

Before 3V.:-inch drive., were ..,tandard­
i7cd. 'iome were ~-track and some SO­
truck single-'iided. The"c arc weird and 
obsolete. but a few CoCo hacker:. have 
been known to use them. The ~lncmto-.h 
alo;o uc;es 311!-inch disks, but it u-,e., a me­
chanically and electronically diffe rent on 
of drive. '"hich is not compatible wtth an> 
Color Computer disk con a roller. 

Po,,er Require ment 
As di.,k drive technology advanced and 

d1.,k drive ""e dropped. nwnufacturer; 
learned hm\ to make both motor. und cir­
cuit board:. for their dri' c~ that con.,umed 
les.'> and le!>s power. Some of1he newel-l 1\A.­
inch drives con~ume a quarter oft he power 
of the oldest. mo~t power-hungry 51A-inch 
drives. Thic; can become significant to those 
hackers who plan on to..,..,ing out an old ful l­
height drive from u given cabinet and re­
placing it with newer half-height 51A or 3\A.­
inch drive!.. Often such a maneuver will 
''or!.. (provided you attached the proper 
power connector:.) but not alway .... espe­
cially if the power supply w~t-. marginal to 
begin with. It is easy to tell if your power 
:.upply h~ enough power capac11y: Tl') 11 
out and !.ee if the 'ohagc regulator:. over­
heat. If the) get 100 hot to hold ) our finger 
over the heat ink., for more than n hal f 
<,econd. con ider replacmg or reenganeer­
ing the power ~upply . 

In sum mal'). the current .,tandurd 51A­
inch drive for the Radio Shack Color 
Computer i), the half-heaghl. 360K. 40-
track.(4 -track-per-mch) noppy dri,e. Older 
single- ided half and full-height drive., arc 
:.1111 commonly used. however. and l>Omc 
more advanced u:.er~ employ 720K SO­
track drivel., paniculurly under OS-9. For 
most u~ers. it is impo'>siblc to usc the AT 

tylc high-den ity 1.2-megabyte capacity 
5'.4-inch drives. although they can be up­
poned under a few e oteric hard/Oopp) 
drive ~ystem u~ing OS-9. Many OS-9 
u.,er-. :md some RS-DOS!ADOS 3 U!.e~ are 
wnching over to 3\A.-inch drive and dis~. 

The standard drive u ed i the 720K 0-
trad drt\'C. While the I A~-~leg drives 
cannot be used as 1 .44-Megdrive~on mo-.t 
CoCo.,y'>lems. they can be employed quite 
mccly no; 720K 31h-inch dri\ e with ~tandard 
CoCo disl.. eontrolle~. provided you usc 
720K di.,ks and connect them properly to 
the controller. Macintosh-type 3V.:-inch drives 
cannot be u cd on a Color Computer. 

tepping Rate 
Year-. ago. many older full-height 51A­

inch drives and a very few of the newer 
half-height 5%-inch drives were made o 
they could not move their head from track 
to 1rack in lcs than 30 millisecond . The 
ancient full-height TEC brand drive sup­
plied in the old gray case b) Radio Shack 
wa.-. l.UCh a drive. So was the old TEAC full­
height drive. orne older Shugan full- and 
two-third-height dri\'e . and the earl iest 
Qume half-height dri\'e . Mo 1 of the later 
full -height drive (including the Tandon 
TM-1 00) and almost all of the half-height 
dnve (including all half-height dri\e b) 
Tand)) were capable of stepping the head 
from track to track in six miUi econds or 
lc "· All 3 1~-inch drive 1 kJlO\\ of are ca­
pable of stepping their heads from track to 
track in three milli econd or le 1>. 

Normal Color Computer controller!> 
'>Upplicd by Tandy and mo t third-pany 
manufacrurers are electronically capable of 
tepping the head at speeds of 30. 20. 12 

and six milli econds per trad. It i gener­
ally bestlostep the headatthefa te~t peed 
the drive will uppon -because this often 
means faster disk performance overall. and 
the drive seem to operate more smoothly 
when thi:. i done. Disk Extended BASIC is 
hard coded to \ tep the drives at the slowest 
pos...,iblc speed. 30m per track. But mo 1 
modified variant of Disk Extended BASIC. 
\ Ucha..,ADOS.allow youtOchooscthe tep 
rate. Thi i yet another advantage to u ing 
a cu tomized variant of Disk Extended 
BA 'iiC. 0 -9. of coun.c. a llow~ easy chang­
ing of the tep rate. UnJe you have an 
ancient !..Junker of a drive. the odd are it 
will opcmtc fine at a 6 m step rate. All 3V.:­
inch drive work fine at thi elling of the 
operating sy tern l.Oftwarc. 

Next month I'll continue this an iclc. 
whtch will he more concerned with the 
nitty-gritty of making up a CoCo drive 
o;ystem and/or adding drives to an cxi ting 
sy.,tcm. Until then, I'll catch you live on 
Delphi. 



In 1990, 
Kenneth-Leigh Enterprises and 
a team of engineers and 
developers will introduce 
the computer you demanded. 

In 1989, 
Color Computer users 
just like you 
from across North America 
described their 
dream computer to us. 

Write to us for details 
and join the celebration! 

r--- - - -----, 
1 Tell me more about the new computer! 1 
I NAME - - I 
I I 
1 ADDRESS 1 
I CITY/STATE/ZIP I 
I I 1 Ma11 to. Kenneth-Leigh Enterprises 1 
1 SUite 10 1 
1 1840 Biltmore Street NW 1 
I Washington, DC 20009 I , _ ____________________ J 

Tandy produc1s ore resam:red 1rodemark, of Tend) Corporouon. Copyragh1 ~ IIJClO Kcnncth·Lca~h Enlcrpme> 
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Fortestmg 
complicated circuit 

designs 

Anal 
Digit I Logic 
zer, art 1 

B 
C:\.,IU\1..' of !he: .tllllllllll of mall 
ftC:\.C:I\C: ftlllllfl\.'1'1111\,l,~tllg 
lfUC:\IHlll' ahtlUIIll~ hard" arc: 
protc:d,,l ~nm' rhc:rc: .uc: loh 
nl ( o( o l'llthu,l.l'-l' "hn 

c:nto) hulld111g pc:t tplwr.tl cqurpmc:nt a-. 
muc:h a' I do. 

It )ou'rc: hulldmg 'tmph.• urluth rh~· 
nnf~ tc:'l c:qurpnll'tll ~ou nt•cd '' .1 drgHal 
lngtL Jllt'hl: .tnd .1 drgH;tlmulltmcll..'l. \\ Hh 
thl..'\1..' tlt'l11' and a link undc:l\landrng of 
dlgltaltrrcull dc:'t!,!n.) nu lan hutld man~ 
u'dul and rntc:rc:,ttng CoCo prn.JC:I..'I\ . 1\ lorc: 
l"Oil)JliiCIIL'lf l'ifl'ltit lfL''I!!Il\, hll\\C:\I..'f. ll)J) 

rc:qutrc: 111\lfC: -.oplw.liLalc:d c:qurpmcnl tnt 
tc'itng .mJ dehugg111g I h.tt ·' ''hac: lhc: 
CoCo Dtgtl.tl Logtl An.tl~ ;c:r llltllC:' 111 

It·' an ea'~ -ro-hutld rc:-.r 'cl thai hd P' '' rth 
u rcu 11 ,·nn'r ru\.lton .md dc:huggtng. <\nd 
rhe '' 'lt~m rc:qutremc:nr.. .trc: !,!rc.H. All~ ou 
nc:c:J t' .1 1~K Co(\1 I (ll 2 anJ a ca ...... euc: 
')'lc:m The: .m.tl)>-lef \\tll~' "rrh a dt'~ rl 
)Oll h.l\t: .1 \lul!t-Pa~ lmc:rf.k·c: 

For rho,,· "Jw h.t\\. mm c:d 10 orhc:r 
l.'•lmpurc:r'. rhr-. ma: hi: a ".t) 111 pur ) our 
nld C nCo ro \\or~ Tho'.: \\ ho n..:ed ,, 
dtgiral logtL anal\ ;er mtght "alll w loo~ --------1 Dcmu 1 II cult 11 a c "''111'//lllt aflo/1.1 tee lim­
e Jan !01 \T~C f 1/11 hohh1c 1 tnc ludc cfc­
\llfllllllf. hwlclm-.: tlllclflllllfiOIIIIIIIII'.! com­
f'lll<'l"f>cnphaall /Ill dt.I(Jh/nlpcl 11111.1.//t 

/11(/\ he C'IIII(Cic tctf clf J.J::()J '\feii'IJIH'ff(' .Vf •. 
.\lhu,tttt '''''"· ,\\1 '171::3 
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by Dennis H. Weide 
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Photo I (lop). Oigtral Log it Analy;cr ~ RO\Iranndgc: 'hmHH>n let rrn homemadt• ct'l' l 
Photo 1. R~.·ar' it'\\ of anal) ~t•r \\llh R0\1 pa~.· ~ pluggcJ tn. TI1t: power lOilnellor ,.., '""" n 
on the: lefr. 
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ANALYZER BLOCK DIAGRAM 

.trountl lor a \l'l'OJHI CoCo tor u-.c " ll h till' 

.tn,tl~ tt:r ~ ou can u ... u.lll~ fmd ,1 -..:~:ontl 
hand (.o(o tor around ~::!5. A \\ord of 
~Julloll R.: 'ur..: \Oll fu ll ~ undcr,tand tlu-. 
rrott.:d ~IOfl' ~ llll h..:j!ln I fl'll'l\ l' 111.111~ 
ktii:J' .tnd phone Lalf, from pe:oplc 1~ 1ng. 
Ill build one: ot 111\ pn1jl'l'h ''ho don't 
undcr,t.llld 11 compktl'h You 'houldn"t 
hm ~: .11 ~ llouhk under,tandmg the protl'l.l 
11 ~ou,tud~ lt~o.ar~..·tull~ .tnd rc,l!.trdlntht.:r 
'our~.-.:' to an"''l'r )!l'nl'ral que, llo lh .tbout 
~o.trl u11 dl!,ll'n and nm..,tru~llon 

r ht' month ll (l\ l'rlhl' ha-.JC de-.tgn and 
funlllllll' of th.: .1na l ~ Ler and 'tall u•n 
'lrULIII g ,md h:..,llnl! the hard\\,lfl!. 't:\1 
month 1"11 l rn i..,h the h.trth\arc. tc't thl' 
enure .mal~ tt.:l . • md l"O\ cr the ,nft,, arc 

Photo I -.ho\\., the tronl of thl' com­
pktt.:d d1g1tal 1\l):!ll" ana l ~ tcr Photo::! -.lm\\' 
th..: ba~..lo.. "here ~ou 1..111 ~·~..· th..: nbhon cahk 
u-.ed to umnect tilL' anal\ 1cr to the: R0 \1 
pal". ·r 1(' anal~ tl'r .t..t-.mulh the 'am(' a' a 
''~'rage ~'''-IIIO-.lllJX' h~ mon 11mmg the 
conditiOn of e1gh1 tnJWh l"nnnectcd tO the 
TTL ur~..u11 Ulllkr t~..· ... t It ha' i t '~''' n mte1 • 
nat J atc-~del.l.tbk 1.. tod ..• tdJre'' counter 
anti -.Ia til ranJom .IL·ce" llk'OlOf\ 1 SRA \ I , 
.tllo" tn~ 11 h• .1d ,1, .1 -.t.md ·alone Je, 11..e lor 
data C<liiCltHlll bl!lll light-1..'111i11ing diode' 

Figure I 

1 I ED-.) mounted behtnd the larL' plate arc 
u-.ed to prm iJc: .1 '1\UilltmhL.III<m of ana­
l}tcracti' 11~. 

llcrc·-. a bnd dc-.~o.llpt lon nf ho\\ thL' 
.m.1l ~ ll'f" ork' · \\ hl!n the .uta I) /crt nggcr 
and ,,.,, mpuh arc connccteJ tu a n I. 
LIICUII to ~ te,tcd .tnd all tllg.g.cr ~..onth 
tiOJh :tfl' met. the data pte~ent .11th..: t:tght 
IL''' tnpuh an: 'tnrcd 111 S R-\ \1 at the tnter 
nat dod rate \\ hen all b) te' of SR ;\ \ 1 
h;l\ c hL'L'Il loadL·d. the analy1er ''gnat-. thl· 
CoCo that 11·, really to tram.lcr data to the 
<.nCo·' d~ namK RA \1 < DRA \1 ). Iltc ( nCo 
take-. cnntrol of thl! anal) ter cln-.·k and 
nwmof\ L 1rcuth and tran,fef\ the data from 
tlw anal~ tcr to the l oC:o. l'ltc data j, di 
'tded mto , .. rccn page-. of ::!-lO time 'loh 
Ill'! pagl' Ea(.·h t11ne -.lot repn:-.c:nt-. one h~ tc 
ut~..nlklled data You can -.elect the: fir,t 
t11nc ... lotto Ill' th-.played nn the "reen. llte 
cnhanc~..·d data di-.played on the -.creen re 
'em hie e1ght <hl lll<hlnpc trace' ~ nu can 
.tdd cut ,w.., to the -.crccn di,play and mm c 
them hack and fnnh for reference purpo-.c .... 
\e' er<tl cnmm.tnd:-. arc a\ .u labk to al hm 
) uu Ill ... ekct program opttoth and -.crct'n 
p.tgt:' a' nc.>eded 1" 11 C\plam nwrt.: about 
that "hen \\ c co' cr the program' u,etf 111 

the ') 'k'111 

Block. Diagra m 
r I);!UfC I ... the .tn.tly /Cr hlol" dtJ\!1.1111. 

nw hlock lahclcd CoCo ;,_ o t cour,e. an 
unnwd1ftcd l"RS XO Color Compuh.'r I nr 
.::! .• \CoCo J LJn hc uwd hut 11 rc4u1Tc-. 
'ont.: hardware and ,Oft \\,11\: modiltcattOJh. 

\II mfomlatum pa-.wd to or from the 
computer mu't pa" through th..: inrcrf.tce 
Ufl"UII. Tht' l..lfl"UII, t111pfifie,thC ta-.b of 
connect mg. the L:omputl't to the anal) ter 
anJ progr.tmm1ng the computet 

The doL lo.. ct r~.. u tt generate' the -.yuare 
'' :1\ c u--cd to mcrcment the addn:'' genera­
tor Thi., '4U.tre \Lt\ c " -.em tn the d<x" 
rate -.clcctot ctrl..llll. "htLh alto\\' the u'cr 
to -.elect the rate at "h tdt thL' ll''' J.lla j, 
-.tored tn S R ;\.\ 1 Bc~.-au-.e of ih -.hm Ll<x·l 
-.rx·cd (lc!>' than I MH tl. the CoCo cannot 
prO\ tdc dockmg. lor the: data to be col­
leL"tl'd. The .mal) tcr mu-.t opcr.ttc at a 'JX'ed 
at ka't fiq: time' greatct than the nrLuit 
be mg. tl!-.tcd to prm tdc an acccptablc dt'­
play n .. • ... olutton. 

The dock -.our~c: ... etcctorurnu t all<"'' 
thc u'er to ...elect the tntcm:tl dnt·" (OC'LK J 

or the ~.·omputer-gcncratcd doc" IC'CI K J 

h) mean' of a '" tkh. ·1 hL· OCI K " u-.ed 
dunng d.tla coll~..·~..· tt on. llw CCLK ., :1 
fu nction ol the 'llll" arc .md ,., u ... ed dunng 
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data tntn!.fer from the analyzer to the 
computer. 

The trigger logic 
circuit pro' ides the 
ability to trigger 
the anal) zer fron1 
three different 
trigger ource . 

The trigge,..., required from the circuit 
under tel>t are pa,,ed through the trigger 
logtc ctrcuitto the enable logic circuit The 
trigger logic circuli provide' the ability to 
trigger the analyter fmm three different 
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trigger ource'). Two of the!.C tngger-, are 
active high and one i!. active lo''· Unu')CU 
trigger!> !.hou ld be connected to the proper 
logic level duri ng tcl>ting. The trigger out­
put from the trigger logic circuit triggen. 
the enable logic circuit that generate~ the 
ENABLE pube. aiiO\\ mg the clod ntle 
selector to pa-.:.lheclocJ...!.ignaltothc docJ... 
ource elector. The clocJ... 'ource -.elector 

i!. a DPDT liWIICh that :.elect!-. the OCLK 
signal during data coii~.'Ction and the CCLK 
signal during data tran fe r. The ou1put of 
the clock source 'elector i!. called the CLK 
<>ignal and i-. pa..,..,ed along to the addre-..., 
generator. 

The addre!.!. generator prO\ ide" the 
addrel>l>ing needed by the SRAM during 
data collection and tran fer. It abo pro­
vide the RAM SELECT signal t hat~o.clect.., 
the SRAM currently being acccll-.ed. Dur­
ing da1a transfer from 1he analyter 10 the 
compUier. lhc addre'ls generator ,., incre­
mented b) the CCLK signal so the data 
transfer can take place under ,oft\\Ure 
control. 

The input buffer and memor) cm:ull 
provide the storage capabilitie!> and i!>ola-

Figure 2 

tion from the ctrcuuundertc'>t. During data 
collection. the inpul data pa,-.c~ lhrough 
the butTer into the SRAM at the clock rate. 
The addrcsl> generator increment., once for 
each cycle of the clock circuit. When all 
byte., of the SRAM hn-.e been wriuen to. 
the HALT .,ignal from the add res~ genera­
tor loch the input buffer into the htgh­
impedance 'tate .,o data ~rored in SRAM i., 
not dc'>troyed. A CLEAR signalmlltahzeo; 
the addrcs!. bu., after data collccuon and 
Iran<, fer. 

Purl Funrt iun \cldn·" 

A 
8 
c 
I 

INPUT 
OUTPUT 
IN/OUT 
IREO 

SfP«) 
SFP41 
SFP42 
SPF43 

Table 1: AD8Iyzer PPI Port 
A .... --. 

FlO\\ cha rtli 
In orderto..,implifyrhe overall dc.,ign. it 

was nece-...ary 10 ere are flowchart\ to a~sist 
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.~ FROM T&D SIIISCRIPDON SOnWARE e.,~ 

-~~· c~lre~ ·'G.e•' :\ ~e< T&O SUBSCRIPTION SOFTWARE HAS ACCUMULATED OVER f{stin9~te , 
c;f8;t<' G~.~~ 1.000 PUBLIC DOMAIN PROGRAMS FOR THE COLOR COMPUTER. "'erton f::/rt?: 

f\.~0 
WE ARE SELLING 630 OF THE BEST. JUST THE GOOD STUFF I ' ~ 

••*"' M1 • I UIIIIM & I Sengi 
M2 - 17M..-IcaF ... > 
M3· 1SM..-IcaF... Requn.M..-Ica 
M4· 1SM..-IcaFIH 
M5 - 25 On:tw.ltl FilM 
Mil · 23 .Bln F ... R .. dy To Run 
M7 • 23 .Bln FIH Reedy To Run 

EDUCATIOII 1-4 
E1· 12ProgramsForY<Mlgl<ldll 

TBICOUIIOCATIOIIS 1-:1 
T1 • Hll~e.!. KMm1, M~nn, TeltTenn 
T2 • Cobbe ~JBII Te"'*-1 Pac:bgt 
T3 • GETERM Communication. """""'........._......._ 

GRAP*SI-14 

E2 • 12 Programs For H~ Sehocl Kldl 
E3 · 11 ProgramsTNdWngTheCoco"S Commandl 
E4 • 5 Grapta Programs AboiA Austnala 

HOaJ UNAGUlBIT 1-4 
• 12 Prognms E~ Dl•kiT•I» • 

H1 • Ba~ph, Cllendar, Fl.-.ndal A«Mce, + 
H2 - c~~a..., u• w., p .. ,...,. 
H3 • Finlra, Stocks, T~ + 
H4 • Spellng Fbr, Spelllig Cliec:k.w, + 

UTIJTES 1·1 

GAJUS 1-ft 
• Eat:h DIM/T_,. Contalnt 12 Program• • 

GA1 • CtrR-, .._ .. Rolo Dice, S1arT.-k, + 
GA2 • 8o8o, ChHe, Rltic, YII'IZ.M, + 
GA3 • Badcglmmon, G....,., Pylhon, Robots, + 
OM· Hewb, S.uc., Shoc:Um, Tl'lk, + 
GAS· Balllhlp, Chleun, Ra-y, Squath, + 
GM • Fly, Navy Gww, ShipS~ Tanks, + 
GA7 • Ccnned4 F-16 Plua, T,.k, + 
GAl · Footbll, lNkvTap. PolcM, ~wt, + 
GA9 • Ballll, Chick, Fllahl. Prtx. + 
GA10 • Blocu~, Fly, ~2. Pong,+ 
GA11 • UI'IUI3, GuiuM~ Martl.rw, Tr1dltrs, + 

MAll TO: 

U1 • 0 1132, DilkZapper, RomCopy, S,..p E" + __.~,_~ 
~-~o~~~~~u~. 

T&D Subscription Software 
--~ . ....- 2490 Miles Standish Or1ve 

Holland, Michigan 49424 
(616) 399-9648 

U3 ·c-rt M L, Ml..dll~1 PltyMac, S.ndDIIk, + 
U4 • an. a.., PlxCanvL~,..ro. VuMuter, + 
U5 · ~mblr, Gtallh. ~~~~c:BI•p:::.;:r• + 
Ul · Clock, Ulll32;, Mlnl)oe, Plllcor1 + 
U7 • H .. d Prtnl Wlltl30 Mini PldurM 
Ul • Fig F Dllh !Anglagt Wilt! T IAiartll 

PRICES: 
1- 5 dlsk&'tapes. ... $6.00 each 
6 or more .............. $5.00 each 
An 53 dtsk&'tapes $145.00 

N~~ ............................................................ ___ 

~~UI __ ____....., .................................................. __ 

C•tv·--------------------------- Slala-- Zi 

Credit Card L-....................................................... __ 

• WE SEND 1ST CLASS · NO CHARGE • Explr~~r.~... ................................................................. _ 

• PERSONAL. CHECKS WELCOME • 
TOTAL AMOUNT «----------------------------

Please tum to pages 57 & 97 for our Subscnptron Software! 

Cs/1 or write for s FREE cstslog I 

CIRCLE ISSUES DESIRED 
.. , ORI El Ul G41 
W2 OR2 E2 V2 GA2 
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WS GRS U6 GAS 
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W7 GR7 H2 IJ7 G47 

GRe H3 U8 GA8 
AI GAO Hf GA8 
Kl GRIO G410 

GR11 G411 
T1 GR12 
T2 GR13 
T3 GR14 

Pt.EAS£ CIRCLE 

TAPE DISK 



m the mitial de ign. By doing this. many 
potential errors are di covered before any 
maJor de. ign or construcuon beg1ns. 

Figure 2 il. the preliminary sy tern flow­
chan fortheentire Digital Logic Analyzer. 
The boxes arc color-coded to indicate the 
three different types of control used in the 
'>ystcm: Green boxes indicate computer­
controlled funct ion : blue boxes indicate 
analylCr-comrollcd function : and red boxes 
indicate manually-controlled function . The 
analyzer can be modified so the manunll)'· 
controlled function become computer­
controlled. Stan at the top of the tlowchan 
and follow along a I explain the opcrat1on 
of the '>\I em. 

After the BASIC program (to be pre­
'>Cntcd next month) is loaded into memory 
and run, the computer parameters are set. 
String memory is <;et aside by the CLEAR 
'>Hllemcnt and the printer baud rate is set. 
TI1cn the interface circui t i'> configured for 
propc!r operation with the analyzer. Ma­
chme language program are poked into 
computer memory b) the BA'-itc program. 
DRAM 1'-t u..ed by thccomputcrasa tcmpo­
r.:try buffer '-tO it muc;t be erac;cd. The nna­
lyter addre'' counter ic; c;et to 7ero o the 
firM SRAM address can be wriuen 10. TI1e 

Photo 3. Top of interface board. A: 8255 PPI. B: Rihb<1n cable plugged into 40-pin DIP 
ocket. AA: Pin I on circui t card. 

computer prompts the u\er 10 enter the 
desired clocl.. peed and \Witch the clocl.. 
ource selector "witch on the analyLer to 

the OCLK posit ion. Then the analyzer 
SRAM is set to the Write mode. and the 
CLEAR l>ignal i' rcmo\ed from the ad-

dre-.s generator to allow data collection. 
The anal} ter 1'-t then active and wall'> for a 
trigger to stan data collection. The com­
puter c~t lculate~ the :;creen '>Ianing t'Xl'l· 
lion., for the e1ght trace.' and wall'> tor a 
IIAL T signal from the analyzer. 

INTERFACE CIRCUIT 

Figure 3 
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Photo 4. Bouom of interface hoard. A· Bouom of 40-pin DIP 'locket. AA: Pin 2 on circu it 
board. 

Once a proper trigger '>tate 1\ detected at 
all trigger inpuh. the anulytcr i'> enabled 
and data collection begin'>. The data pre'l­
cnt at the mput buffer"' tr;ul'llerred to the 
tir~t SRAM b) h!. and the ~•ddre.,., counter i'> 
mcremented m the clod, r.llc. fter each 
increment of the addre~., counter. the data 
pre ent at the input buffer i'> tran-,fcrrcd to 
the cu.rent SRAM addrt:~\ until all 16.384 
byte' have been loaded "1th dnta. The 
IIALT 'lgnal pre,cm' tun her data collec-
11011 and 1' al-,o ~nt to the computer to 
reMan proce .. Mng. The conlpuler 'e'' the 
SRAM to the Read mode. clear., the ad­
tire-.!> counter bact... to tero. and prompt'> 
)OU 10 mO\C the clock 'Oun.:e '>\\-IICh I() 

CCLK. The computer mcremcnt., the ad­
drc~ counter at the rate requ1red to tran, fer 
data from SRAM to DRAM. The fi l">t byte 
of SRAM i., Iran ferred to DRAM. anti the 
addre ., counter and ORA \1 addre.,... are 
incremented. Data tran.,fcn.:ontmue' until 
all 16.384 bytes ol anal)ler SRAM have 
been tr.111~lerred to the CoCo DRAM. Then 
the computer prompt'> you to enter the ume 
'lot you ''ant to ,jew. After )Ou've done 
thi!>. screen reference are dra'' n on the 
PMODE 4 -.crccn: and the 11me '>lot mfom1a­
tion you· ve entered " pot...ed 11110 memory 
for U'IC by the machine language progmm-.. 

Two ML program!> arc executed to read 
each bit po'>ition for the 240 time -.lot'> 
being di .. pla}ed. The~ program., deter­
mine the ;,tate of the b1h and 'ltore the 
re~u lt ~ in a '>mall buffer lor pmceo,<,mg by 
the BASIC program. After all 240 time '>lOt.., 
have been read. the 8.\SIC program read'> 
the informauon out of the -.mall bufler <l nd 
dra\\-S the trace on the -.crcen. The procc.,., 
i'> duplicated for all e1ght bit,. After all 
trace have been tlra"'n on the 'lcreen. the 
program retum-. to the Cloct... Speed prompt. 

~any enhancement!. have been added 
to the BASIC program to allow the use of 
cur<5or<;. a-. well a'\ 10 di-.play '>tan and end 
time lOt'>. The flov.-chart \hOWfl Wall U'led 
10 dc!.1gn the analyzer and g1"e' a good 
picture of how the 'Y'tem "or~'>. 

The chematics 
~o" let' -. take a loot... at the circu1t 

-.chematic-,. Figure 3 i the \Chcmatic dia­
gram for the Interface circuli. If it !>t:em-. 
familiar 10 vetenm RAII'.BOW reader . it '., 
hccause I've U'ICd it before in '>everal other 
CoCo hard" arc interfacing projects. The 
origi naJ interface circUit 1dea came from 
Bill Barden 

Part# 

ICI 
IC2 
SOCKET 
Mise 

Description 

R255 PPI chip 
74LSOO 
40-Pin "' ire" rap ~ocket 
40-conductor ribbon cable 
v .. ith connector ! PC 
board. wire. JC ockets 

· ole PC board IJE413> and mo\1 ran' nrc 
J"ai!Jble from Jamc..-o Electrnnll''· I''~"~ Shore· 
v. 3) Road. Belmom, Cl\ 9JOC12: l.! I S)S<I.:! HO'i7 

Table l: interface Circuit Parts List 

IC I i-. an 8255 PPI ch1p. a 40-pin chip 
that great ly '>!mph tie'') stem de.,ign. The 
8255 PPl allow-. the CoCo ROM port to 
addre .. c; three external 8-bil port '> (ports A. 
B and C). For the analy7crcircuit. the port 
a-. ... ignment~ arc li'lled in Table I. By u mg 
peeks and poke to these addrco,~!>. you can 
accc'" peripheral equipment connected to 
the 8255 pon-.. 

IC2 is U'>Cd to decode the CoCo R/*W 

(Read/Write) •agnaltoprovide the <.,eparate 
Read and Wntc leads required by the 8255 
PPI chip. 

The three PPI ports arc connected to a 
40-pm 01 P -.ocl>.et a.... ho"'n. A ribbon 
cable connech the interface circuit 10 the 
anal) Ler. The interface circuit plugs dJ­
rcctly into the CoCo ROM port and I!> 
J>O\I.ered by the CoCo. Thi i nece~!>ary to 
reduce the poo;o;ibiliry of out•ade mterfer­
encc caused by extending the CoCo ad­
dre" or data bus beyond rhe ROM port. 

Part# 

74LS240 
HI 
LO 
Resistors 
Resistor 
C l 
SPOT 
lN 1-1 8 
\lt io;c 

Description 

Tri--,tatc octal driver 
Red diffused rect. LED 
Red diffus~:d rect. LED 
100 ohm, lAw re ic;tor 
I K ohm. 1Aw resistor 
. I mfd cap. 
To~le ... witch 
Micro test clip 
30-gauge wire. project 
cao;e,20..pin DIP socket 

Table 3. Pa r ts Lis t for 8-bit 
Logic Indicator 

Construct in~-t the Interface Doard 
C'on'\fruction of the interface board is 

ca'>). but it may be difficult to lind a circuit 
bnard to lit the CoCo ROM pon. I used a 
J E413 board from Jamcco Electronic ( ce 
pan~ li.,t), "' hich I modified 10 ti t the CoCo. 
You can u-.e any double-sided circui t board 
l.liith at le:N 40 pin., (20oneach '>idc)on .1-
mch cent\!r.... If) our board h:1., more rhan 40 
pm!>. it IS nece.,..,ary to trim off the unused 
p1n . . which i., bc'>t done" ith a file. Trim a 
little bit at a tune and keep cheding the fit 
10 ensure a snug connection. 

You can u-.e either w1rc-wmpping or 
pomt-to-pouu w1ring techniques. although 
I recommend "1re-wrapping. Con,rrucrion 
and pans placement are not critical, but 
1-.eep wires 1>hort to allo\\ the anal yzer to 
work at the h1ghc'lt po .. sible -.peed. Phoro 3 
'lh0\1.., the top of the interface board. and 
Photo 4 !.how-. the bottom If you wire­
wrap. u::.e a complete power and ground 
loop and !>Older these connections. Thi 
prevents circui t malfunction-. cuu ... ed by 
high-re::.i.,tance connection.,. Table 2 is the 
pan list for the mterface circuli. 

Testing the Interface Circuit 
Once you've wired and checked the 

con!.lruction of the interface circuit. it's 
time to te.,t 11 b) poking the thn.>e pon 
addre~~ and chcc~ing the condition of lhe 
pon., with a log1c probe. Program Listing J 
~~a '>imple progmm for <>ett ing each bit of 
each pon. Figure 4 is a homcmndc 8-bit 
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logic te ter I built to te t the analyzer cir­
cuit . Two row of LED provide High and 
Low logic indication!>. Table 3 i the parts 

l 32 K Extended • 
The LJ tlng: TESTI f 

e 'COPY~IGHT 1989. FALSOFT INC. 
10 'PROGRAH TO TEST INTERFACE 
CIR 
CUI-
20 CLS:POKE &HFF•3.128 
39 iNPUT "ENTER TEST ADDRESS IN 
HEX >";AS 
40 AS- "&H"+AS 
59 A- VAL(AS) 
60 POKE A,0 
70 FOR X-0 TO 7 
80 FOR Y- 1 TO 50:NEXT Y 
90 POKE A.2"X 
100 NEXT X 
119 GOTO 60 

·-------1 
li~t for the 8-bll logtc tel>ter. Ul>C the pro­
gram 10 L 1 tmg I. the logtc te~ter. and the 
procedure belo'' tote t the tntcrtace. 

• Tum off the computer po\\er. 
• Plug the interface board into the RO 
port 

Logic Address Addre Address Bit Number 
Indicator Input FF40 Pin FF4l Pin fo~F42 Pin 

4 18 14 0 
2 3 19 15 I 
3 2 20 16 2 
4 I 21 17 3 
5 40 22 13 4 
6 39 23 12 5 
7 38 24 I 1 6 
8 37 25 10 7 
+5v 26 26 26 
GND 7 7 7 
Trig 7 7 7 

Note: Connect the log1c indicator input'> a shown above. 

Ta ble 4. Logic Indicator Te t Connection 

• Connect the logic te ter to P011 A per 
Table 4. 
• Tum on the computer power. 
• Type in and run the progwm in Li'>ting I. 
• The logic mdtcator '>hould '>ho" ~•II bit' 
low and then '>Ct each bit htgh one at a time. 
Tht!> cycle continue., until )OU pre-., BRf.AII.. 

• No" change Lme t!O of the program a-, 
folio" s: 

8D PO~E A.PEEK(A)+2~X 

• Run the program again. All bit'> !>hould 
'>tan uut low and go high and remain high. 
one at attmc. Thi..,cycle continues until )OU 

pres.., BRI:l\11.. 

• Repeal the tc'>t for each odd res ao, li'>ted 
m Table 4. 

Nex1 month I'll finish thi project. but m 
the meantime 'tud} thi information. I'm 
'ure hard\\ are hackers \~ ill find it a lot of 
fun 

s BIT LOGIC INDICATOR 
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Radio Shack Is the Place to 

On Color Computer Software and Accessories 

He's the future of law en­
forcement. Pan man. Pan 
machine. All cop. Prepare 
for non-stop action In 
this explosive game! 

It's a life-or-death 
struggle with an allen 

that shows no mercy! 
Escape the jungle with 

your skin. 

Become a monster-smash light-speed space action thrusts 'llllllii~~::::::~~l 
a skyscraper, trash a city. Have you into a do-or-die battle. Use 
an office building for lunch. Go mighty weapons to fight " Doh", 

3495 on a rampage! the grid monster. 3495 
26·31741 26·3043 

llad1e lhaeli 
The Technology Stare~ 

A DIVISION OF TANDY CORPORATION 



Reporter: 
Jeffrey S. Parker Rainbowfest Report 

Lonme Falk 
addresses the 
crowd at the CoCo 
Community 
Breakfast (above) 
before turning the 
podtum over to 
Keynote Speaker 
Dale Puckett 
(recervmg plaque 
at leff] 

CoCo Cat makes a new 
tnend (nght). Clatre 
Samuels (be/ow). age 7. 
was one of three lucky 
attendees to wtn a 
hand·made 
reproduction of the 
RAINBOW mascot 

R 
AINBOWfest Somerset buzzed to life on October 20, 
1989. Hundreds of people formed a line in the hallway 
as they eagerly awaited the opening of the doors to the 
exhibit hall at 7:00pm. Many RAINBOW celebrities in­
cludtng Dale Puckett, Tony DiStefano and Falsoft pub· 

lisher Lonnte Falk were on hand. Tandy executives Ed Juge and 
Mark Siegel were there also. and the CoCo Cat was at large in the 
crowd, greettng youngsters and making friends with excited show­
goers. 

The CoCo Community Breakfast on Saturday honored Dale Thousands traveled from across the conh· 
nent to JOtn the testrvtttes at the 18th RAIN· 
BOWl est 

Puckett as the keynote speaker. Dale gave a charmtng and humor­
ous recounting of his long in­
volvement with OS-9 and 

Bonnte Frowenteld general manager at Falsolt, sells 
the last of The Complete RAINBOW GUide to OS-9 
Level l/ books 
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computers and included some humorous anecdotes about the begin­
ntngs of OS-9. 

For CoCo educatton, htgh potnts at the Somerset show tncluded 
semtnars by such notables as Marty Goodman, Kevin Darling (OS-9 
Users Group president), Steve BJork and Mike Knudsen (author of the 
OS-9 MIDI program, Ult1MusE II~ . 

Tandy also sponsored a talk-to-Tandy open house dunng which 
four new Program Pak software titles were introduced. These are 
Robocop, Rampage, Predator and Arkanoid. 

After the exhibit hall closed Saturday evening, many attendees 
joined in the fun at the Delphi Saturday Night bash. CoCo and OS9 
Online SIG members welcomed nonmembers to the festive gathering. 

There were few tears but some long goodbyes as the show drew 
to a close Sunday afternoon. It was an exciting show and. as they packed 
their booths for the trip home, the exhibitors made their return promises 
-we'll see you in Chicago in April. 



Top:Oave aod Nancy Myers. along 
with Lemar and Carol Wh1pperman 
(not pictured). brought CocoPro1 10 
liS first AAINBOWiest. CoCoProl 
oilers great savtngs on used equip­
ment and overstock supplies 
Middle: Tom Roginski (nght) and 
Bruce Navarre at the Owi·Ware 
bootll. In add1110n to a mass of other 
hardware 1tems. Owi·Ware brought 
along several hard and floppy drives. 
Also available was Window Wn/6r 
t .2, selling for $59 
Bonom: Mrs and Mr Esther Puck· 
ett (they call him Dale) arageaung up 
for v.ork on CoCo An AffectiOnate 
Htstcry, a Falsolt publication sched­
uled lor release early In the fall of 
1990 

As Fran Purcell of Computer Plus shows us. CoCo 1 s are stl11 available 11 you took 1n the nght 
places. This 32K Extended BASIC machine was selling lor JUSt $39 A long· time supporter 
or the CoCo. Computer Plus also offered CoCo 3s for $99 and FD·S02 Drive Os for JUSt$ t 75 

Larry Vitt1 (left) takes a gander at Tony D1S· 
telano·s prototype 1·Meg upgrade lor the CoCo 3 
wrth Chns Rochon, president of CRC. The up 
grade adds 512K to the 5t2K already in an 
upgraded CoCo 3. 

Monahar Santwanl ol M1crocom Software stayed 
busy wntmg up sales throughout the weekend 
MICrocom, a company well-known lor ollenng 
hard·to·lind items. Introduced Cl/1 Pages 10 
Somerset Th1s new entry 1nto tlle CoCo 3 desk· 
top publiShing arena was selling lor JUSt $39 at the 
show In addttion. Microcom showed its support 
by offenng rts lull hne ol utility. apphcatton and 
hardware products at special show pnces 
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Top:Big lh1ngs are happening at Danosoft 
Here owner Bill Damels (left) diScusses tea· 
tures of 819 Fifer Danosolt's new 5 t 2K CoCo 
3 data-management program With Tom ~er. 
8111 has long been a proponent of powerful 
bus1ness apphcauons for the CoCo and has 
set up several business systems Danosoft 
also proVIded luggage sets for door priZes 
Many lest goers could have used such a 
handy way to getthetr purchases home. 
Bottom· It was Supersoft's first "fest, but 
owner Joe Walker (left) IS no newcomer to the 
show or the CoCo Many attendees, mcluding 
Gary Collins. wanted to find out what 
Supersoff s SuperSound and SuperS how are 
ail about These produciS support moong of 
graphiCS and dtgtllzed sound for use in your 
own programmmg creabOns 

Winner Don Knvos w1th Don Johnson and Robert Vervoodt of PubliC Domatn Soft· 
ware Mr Knvos won a complete library ot public-domain oflenngs. 

A b1g part of Frank Hogg Laboratories' sue· 
cess 1n backmg the OS·9 community stems 
!rom Frank's ab1llty to hear what users want. 
Here Chuck Davts (rlgh~ adds to the wish list 
as FHL continues to expand tiS 05·9 hard 
ware'sol tware product line. 

Music and MIDI are the toptcs or tnterest at the 
Rutaford Research booth Owner Cacti Houk 
(rlgh~ Is helped by Jtm Sn1der tn demonstrat· 
mg the capab1ht1es ot Lyra and CoCo MIDI/II 
to the crowd. Shanng a booth wtth Rulaford 
was The CoCo Corner (not ptetured) which 
tntroduced Lyra Trax. a whole new library of 
Lyra music hies 

ProfeSSQr Flex.o;er' Elixir 
An Aex~ ~oi~ on h31ld to demoostlllte the cap3bilnie~ Qf Spc~.:­

truSy\lems' newt~ relca~ Clttlult'd ADOSJ De~igncd l(l c:nlturt.:e 
the ab1liues of ADO.SJ, th1~ product feature' a bu1IHn RAM dt.J.. a 
rcal-umc clocl.. intcrfao:. and the llb1ltty tn ~uppon a m1'\ of d1~k dnvc 
\ltes.l-.rttlldtd M>OS3 ai'IO allows the user to move Ollld cop) r:1ng~ 
nl h~\ within a 8 utc proj:ram In addition. SpeclrOS)stem' mtro­
tluced" rttl-ume clock fur F..xttlldtd ADO St. Th" unu work tn any 
disl.. controller with :1 21\ pin ROM ..ockct 

Welcoming Committee 

Terry Peck prepares to dtg 1n at the Specialty Projects booth In add ilion to Its 
Art Deflsenes and Max Templates. Spectalty proJects was selling an iron on 
paC~<age for puttmg your favome graphiCS on T ·ShirtS. 

HcNmg the Somer<;<:! RAINBOWfcst \\a~ th.: Mercer Count) 
Color Computer Club. Mcmbc~ \\ac pro"idmg dctwl~ for club 
membe!Mip o~ well as 'l<'llmj!thc popul3.r · r~t T-shrnq. MCCCC aho 
spon'-Ored a r:1£0e for J cash pn1e. \\hich wa' \\On b)i Tom <;eagroH. 
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Jell Noyle and Robert R1vers of Oblique Tnad Introduced Overlord. a three­
player strategy game. as well as sound disks for Studio Works at their second 
test. Franz Shattuck JOined 1n the lun wh1le hts father Gil (not pictured) 
demonstrated Grantte Computer Systems' File Transfer Utilities for OS-9 Level 
II and Multi-Vue. 

RAINBOWfest coordinator Ira Barsky gets a 
qu1ck lesson in OS-9 from Start OS 9 author 
Paul Ward at the Kenneth Leigh Booth 

'ew from Game Poinl 

Meet Ed Hathaway. owner of Second C1ty 
Software. Ed IS the man With the plan 10 
support the Color Computer with practical 
applications In a big way." In addition to 1ts 
many other offerings. Second City has taken 
bold steps 1n this direction with Newspaper 
Plus and UltiMusE Ill According to Ed. "It 
won't stop there • The winner of the Studio 
g1veaway (a Casto MT-240 w/power supply, 
Ult/MusE Ill and a MIDI cable) was Ed 
W1ttman. 

Pete Elhson. pn:\tdent of Game PotnJ Sott"':tre ~ayed preuy 
bu~ ~ho"''"~ the Ra~an color\ 1dco dtflliz.er But there wen: c;ome 
nr"' rm<luel\ to lool.u. too. G.unc Point brought alon1: Mr For. Z' SQ 
and Quc'JI fc>r1 ht ld.l, •If lcatunn~ acuoo-pad.e..t graph•~-s And OS-
9 u-m --.en: "-'0\locd "'"h the nc"' M\'Cwnas. a Mu/11 -~ ~~-based 
gnph•c~ ediiCir"' nucn b) ~1tl.e Huland Mtl.e and G:une Point hope 
to '>C1 new 't.mdard' "'ith th" c:ntl') m the .tpph~ation~ market. 

Back to BASIC 
Burke & Buri.c e>.hthlled 11' \locll-kriO"- n hne of hardware and 

"'lflware for OS-9 u-cr. But the hot product \loJ-~ RSH. a progr.1m 
dc:~Jgncd toall!lw u~r. to run 0"1. B")IC progrnm) in windO"-S under 
OS-9Lcvel II. AccordtnjltO Chn\ and ln,ha Buli.c:. mtere5t in RSB 
h:a<, grown raptdty. Th" piO!!ram open~ new possibilitie~ for all 
CoCoi,t-.. e~~'CI.tffy thv-.t" JU~t entering the OS-9 nrcna. 

Top: Tom Pastem~akand owner Tom DIMarco 
of G•mmesoft took a well-deserved break af­
ter the exhibit hall closed Saturday. Both were 
kept busy throughout the show clemonstratmg 
Gmmesoft's new d~grtal audiO sampler. Stu 
dtO Works 
Bottom: Tom Dykema wraps up another bar· 
ga•n sate atlhe T & D Subscriptaon Software 
booth. Havtng recently expanded tts I ne. T & 
D was offenng special discounts on their sub­
scnpbon software serviCe. 
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RAINBOW Comnbutulg Editor Steve Blyn and 
h1s wife. Cheryl, manned the Computer Island 
booth where you could choose from dozens of 
educat1onal software 1tems priced at only S 10 
ap~ece 

Stewart Newfeld and Zebra Systems 
lntoduced Label Des~gner In Somerset. This 
label·making program features a graphics user 
interface, the ability to mix graphics and text 
on labelS, and mail-merge luncttons 

Glen Dahlgren of Sundog Systems pauses for a 
lock or two of his own with Kyum-Gar To Be Nmja. 
In additiOn, Sundog Systems announced tunher 
suppon for game lovers with SmtStaar and Pata­
dm s Legacy, two new hiQh quality CoCo 3 games 

Eversolt made 1ts hrst appearance at the Somerset 
show. Here. Ken Drewry explams somo ol the ins 
and outs of Eversolt's new S1/verglade. a graphiCS 
adventure. AlSo ava1lable was Tszman. an OS-9 
adventure game. 

Lonn1e and Delphi marketing manager Paul Hodosh 
share Ideas to enhance the CoCo SIG. Also represent· 
ing Delphi were Roben Adams. Jon Gilben and Marty 
Goodman 

Chris Hawks (in the Hawksolt hat) takes a moment lor d1scuss1on while Ross 
Utton (to Chris' right) ot Howard Medical wheelS and dealS. In addition to 
Hawksoft's other wares, Chns was showing a prototype ot a compact Multi· 
Pak work-alike he developed Howard Medical olfered tis line of hardware 
products Including the Magna vox 8CM515 for $269 and a 1 0-Meg hard drive 
kit tor $349. ~ 
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CoCo Stuff 
DynaStar 

THE llollt ,.,._084 
Mini PNDJJUrl 

The Wiz 
..,.,. wrz: u~ ,.ot,. fin. 
_, OS-9 temHnal Pf011'811'S ateleb'e. •, 
..,. Wlz has It .... 

Ust$78.95 
Now on SALE for ONLY .. .Ill 

(lncludet WlzA'o sh~Nwwe dilk) 

Hard Drive Stuff 
.,_ Hrlflll.*ll ........ ,_,., ... I'IMkltM 
.,.,.,. ,.,..., .... IIA/NBIOfll ........ 

8urU lllttl ..... 

tEWPIICE 

uncllr 

.... ... -1UI -1UI 

llloiiDv Dr"-= _,U FLOPPY~ . "TIM: Gulllv.,......, , ... .,. 
FDUSliiCIK Tlldl D8 5.W .... 
R»>5F 72DK 10 Treck OS 5.25: 111.00 
FIXJ5F 72DK 10 Tlldl OS 3.5" .... 

(8Ift drtvM.,..... -llld PCIWir .. , 

PC Keyboard Adaptor 

68030 QT K-System 16Mhz 
AMIOfiNCIIIQ 18Mhz 88030, 2 Megabylaa RAM, 4 serial potts , 1 .,.,. .. , pon , Ful 
SCSIInletface wllh 105Meg caiChlng SCSI ha'd disk at 17MS ac:ct1S,720K Floppy, 
~backed ClodciAAMIT1mar, OS9168K, FBU AND OCOM. 8 slots for expansion. 

Complete with case, power supply and software. 4185.00. 
60 Meg Tape Backup add 585. 

16Mhz 68000 version of the above with 410 Mag drive 3511..00 

1'tae .. example prices, al eystems are custom made to your epees. Call for a qUCIIe 
tor your particular needs. 

The OT K.s,.t.m ls based in the 12 Slot K-BUS. This bus has the same powW' 
connections as used by PC'a and is smd enough to fit most clone PC cases. You can 
UMIIIble a system yourMif a place at a time and add to and upgrade as you see fl. 
8alic ayttem1 witt OSK c::an be aasernbled for under 1500. Send or call for a blochure 
and more lnfonnldon. A*. for lnlor,., on the OT 1116 and OTOOx also • 

K-8US 
KoCPU-OSO 
K-cPU-881<110 
K-cPU-881<112 
K-CPU-681<118 
K-ACIA2 
K·ACIA4 
K·TCMP 
K-PAR 
K.fOC 
K-SCSI 
K-DRAM-2U 
K-DRAM-0 
K-MEM-258K 
K-MEU-OK 
K-DUA 
K-MATH-0 
K-MATH-81 
K-PROTO 
K-BUSMON 
K·PCAPCBUS 

OTK~ floeld• 

12 SLOT BUS (For the following cards) 
68030 CPU 18MHZ 
10 MHZ 68000 CPU BOARD 
12 MHZ 68000 CPU BOARD 
18 MHZ 68000 CPU BOARD 
2 Port AayrK; Serial (88681 • D825 connectors) 
4 Port Async Serial (68881 • RJ...CS Conneclors) 
Timer, Baltery RTCIRAM,Parallel Printer Port 
4 Port P•allellntertac. (6821) 
~ Disk Conlroler (1772) 4 drive& 
SCSI Controller (5380) 
2 MegaByte Dynamic Memory 80NS Chipl 
2 MegaByte Dynamic Mei!IOIY (no memory chips) 
2561< Static RAM (fully populated) 
258K Static RAM or 27258 Type EPROM 
2 Channel DMA (68440) 
MATH CoProcesaor lese chip 
MATH CoProcetSOr wMt 68881 Installed 
General Purpoee Wirewrap 
Bus Monllor wllh lED's and Single Step Switch 
PC Bus adaptor includes a slot PC Bus and cable 

OSMJ8K SOFTWARE PRODUCTS 

OSM8000 Includes Editor, Assembler, Debugger, Scred 
BOOT-ROM SET Required for OS9168K 
PC-DOS UTILilY Utlly to Read.Writwt=ormal PC.DOS under OSU 
DynaSiar for OS9168K 
SMART from lnformbc 
FBU Fast HD Backup (same as CoCo version) 
Send for complete list 

$189.95 
889.95 
189.95 
219.95 
289.95 
149.95 
249.95 
149.85 
140..05 
149.95 
149.95 
749.85 
299.95 
529.95 

89.95 
189.95 
89.95 

299.95 
59.85 

189.95 
299.95 

$300.00 
50.00 
UV.95 

150.00 
1400.00 

50.00 

ORDERING II\FOR\1ATION 

VISA and MIC, c:hec:k and C.O.D. Con· 
tentlal u.s. 8IJftwln shipping add $3.50 
Ground • $8.00 Two Day Ail. Hardware 
add $11 grotnt • $22 Two Day Ar. 
Pleue Clll tor Next Day Air costs and 
C.O.D. Foreign add 10% Shipping (Mini­
mum $5 USO). NY reaidenta please add 
7% sales tax. Thank You 

FrankHogg 
Laboratory, Inc. 

Since 1976 
204 Windemere Road 
Syracuse, NY 13205 

3151469-7364 24Hours 



Barden's Buffer 

A CoCo Dual-Trace 
Oscilloscope 
by William Barden, Jr. 
Contributing Editor 

I 
am stuck tn a loop. it "eem~. I keep coming back to 
the beautifu l analog-to-digital converter built into 
theCoCo- thejoystickpon. Tho eofyou who read 
thi-. column ~no, .. that I favor reading real-world 
input~ through rhe jo) !.tick pon because at·<; so easy: 

almol>t no external hardware i required to read tempera-

Bill Bardrn hal 11 1"1/U!fl 35 boo~\ and lnmdreds of maf.(a­
:me amclt.~ ahmu small mmpwen His nt11 est Color 
Compwer hoo~ ts "Conm•< tms: tltc CoCo ro the Real 
World", a boo~ of CoCo imetfanng projt'cl.\. 1/e ltas Ol'er 

20 years l'\perience in the wc/u,\try on ws1t•m.1· ranRin.~ 
from mainframt•s w nucroJ 

-r-- r-- ---
- ---- -- -
- ---- -- :-

- r-- 1-- 1-

ture. light intenMI). '>Witch clo~urcs and opening~. and 
other real-world event~. Before I finish discus~ing the 
joy,tick pon.l'vegotto how you one more intere~tingap­
phcation: a CoCo \ oscilloscope. But fir<.t. ''hat's an 
o..cilloscope'? 

An Engineer 's Favorite Tool 
A basic o'cilloscopc display-. an electrical signal plot­

ted again'>! time O:.cillo!.copc'> u-.ed to be indi-.pen~able 
among the ranks of electrical engineer... TI1ey are :.till in­
dl\pensable an -.pile of !>UCh tools~ logic analyzer.. (micro­
computer.. that intercept digitally coded data) but have 
guuen a lot smancr and faster. 

Say. for example. you' re intcrc ted in how a byte of 

{ 
v DOT IS 

DISPlACIID 
BY VOLTAGB 
UP AND DOWN 

t 
VOLTAOB I I I I I I I I I I I I I I I I It .- r. I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I 
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wrmour CHANGING 
VOLTAGB. OOf SWEEPS 
ACROSS SCREEN IN 
STRAIOfJI' UNB 

Figure I. 0 . cll lthcope Display 



.,erial data appear.., on the lie rial p011 of the 
CoCo. An engineer might hook up an oscil ­
loscope to the tntnl'lmit data hne of the ~-erial 
pon and observe the pul<;e' of the serial 
data on a CRT display similar to that uc;cd 
in a mon itor. a~'> shown in Figure I . The 
display '>hows a voltage plot (venical 
dimen ·ion) di played again 1 time hori ­
t..ontal axis. A h'f.tct• -.weep-. acrru..'> the -.creen 
hori tontally from left to right at a constant 
rate. The dot of this '>Weep line is moved up 
or down depending upon the voltage input 
from the signal. If the <,Weep line moves 
fa t enough. the di play hows a steady 
wave form that represents the signal. Since 
electrical signal vary in voltage and speed, 
the scope has controls to change the ::.cale of 
the voltage and the sweep time. Good scopes 
can display waveforms of event taking 
place in the microsecond range (millionths 
of a second) and with AC or DC voltages 
from hundreds of volts to a fe'A- milli volts 
{thousandths of volt '>). 

Man) cope have a dual-trace capabil ­
ity. Two ::.weep l ines arc u ed c;o two sig­
nal can be displayed simultaneously. Wirh 
dual-tracccapabili ty you can sec how elec­
trical events relate. There are even scope · 
'' ith four or eight traces tO display anum­
ber of input channels at the same time. 

Scopes <,hould have a high in pill imped­
ance o that scoping a signal has liule effect 
on the ignal. The scope a a measuring 
instrument should be an isolated entit) 
from the circuit it is observing. 

In recent ycarl. storage osci l loscope~ 
have become popular. These in rrumcnts 
capture and hold input signals in digital 
form and then display the input · at any 
time. Typical scopes cost anywhere from 
S450 to 52500. 

Idea for a CoCo 3 Oscilloscope 
The idea of u ing a computer y tem to 

emulate an oscillo!>cope didn't originate 
with me. There are ~evera l commercial 
units that plug into a PC-ba'>ed '>)'Stem and 
provide powerful scope functions using lhe 
PC. However. these systems are expensive 
-hundreds of dollars. minimum. The CoCo 
h~ even been u ed ~ an osci lloscope. 
Forre!.t Mim~ de!'~Cribe!. a CoCo storage 
oscilloscope (using a BASIC program) in 
his 19 5 McGraw Hill book. Forre.\1 Mims's 
Compwer Pmjl!U.\. This '>cope can sample 
about 45 event'l per second. 

Tile PC-based units u~e a fal>t analog-to­
digital convener to conven external signals 

CURRDIT PARAHITER SELECT£D: TRACE 1, Y 

{\. (\ 

~ ~ ~ 
.....___, 

TRACE 1: Y:1 U/DlU X:1Q MS/DIU TRACE 2: Y:l U/DJU X:!Q MS/DIU 
REFRESH :COHTIHUOUS DISPLAY MODE: X OHLY FILE: DRILL. COC 

Figure 2. Photocell Display 

CURRDIT PARAMITER SELICT£D: TRACE 1, Y 

./ 
..r" 

TRACE 1: Y: l U/DIU X: 2Q88 MS/DJU TRACE 2: Y:1 U/DJU )(:lQ MS/ DIU 
RD'RESH: COHTIIIJOUS DISPLAY IIODE: X OtiLY FILE:tHERif.COC 

Figure 3. Thcrmi tor Display 

into digital form that can be di played. 
Once again. the CoCo provide. built-in 
hardware that does the same job. The result 
is an oscilloscope program that docs a 
credible job of di!>playing event that occur 
hundreds or even thousands of Limes per 
second. Figure 2 hows you what l mean. 
It 's a di!>play of the signal received from a 
cadmium sullide photocell connected to 
the joyMick port. By looking at the scope 
di play, you can measure the rotational 
!.peed of a fan that interrupt!> a light source. 

The di lance between peaks i about 70 
milliseconds. making the rotational speed 
about 14.2 revolution!> per second or 852 
revolutions per minute. 

Figure 3 shows another example: the 
recovery curve of a thermistor after being 
immersed in ice water from a room tem­
perature starting point. Thi curve indi­
cate the thermistor rook abour three sec­
onds to return to ambient temperature. 

Both measurements would be very dif­
ficult to mak.e without expensive equip-
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ment. Figure 4 show'> the connections re­
quired for both applicationf>. 

There are man} other application~ for 
wh1ch the <,cope can be u'>ed. e pec1ally if 
you U'>C the joy tick pon for yoUJ ov. n real­
world appl ication~. m. r vc de ... cnbed in 
~ome ol the"'e column'>. All that·., required 
b a butchered jO} '>liCk cable w ath al lagator 
clip'> connected to the lead!> and a few 
componcnh wonh le~., than $5. Scope il> 
meant to be run on a 128K CoCo 3. v. hich 
provide., the high-re:.olut10n graphiC'> 

Implementing I he ·cope 
A>:. u":.ualthe implementation of a \COpe 

turned out to be a horrcndou'> w-.k The 
paramed1c~ tell me I " a" mumblmg '>ome­
thing about number., of convcr!lion!l per 
<;ccond and assembly language hug!>. Any­
way. 1 recovered an time to wnte up the 
follow mg. 

AJ. ) ou may know. the CoCo use:. a 
Read Joy-.t ick subroutme in BASIC ROM to 
read all four joystick channel\: Right Joy­
stick X. Raght Joy'>lick Y. Left Joy'>tick X 
and Left Joy tick Y. HO\\e\'er. the ROM 
Read Joy'>tack ... uhroutine cannot be used: 
it's :.imply too slow. reading only a few 
dozen -,ample~ per "'econd. Whal's the 
an v. er to a highcr-.. peed jo) ">tick read? 

T he As embly Language Code 
Unfonunately. the un:-.wer j., an usc;cm­

bly language -.ubrouune. I "'ay unfonu­
nately becau e leammg hO\\ to code in 
as embly language "' a whole book in it­
self. In tha.., column. however. ! used an old 
programmer's a\imn: ··Steal code when­
ever ~.,able.·· Le'>t ) ou be too '>hocked. 
though. 1"11 tell you that I \tole the code 
from m):.elf - an e~i.,ting tt'>sembly lan­
guage subrouune to reatl one JOY.,tick chan­
nel. The modified form of the program b 
hov..n an L"ung I. 

Thi '> ~ubroutine ha'> two hal"e': The 
first half reads the Raght Joy'>ticl. X and the 
o;econd half read., the R1ght JO) "'llck Y. The 
guh of each half arc Identical The Left 
Joysuck could al~o have been read. but I 
comidered a dual-truce '>cope '>Ufficient. 

Each joyMick value con"'i"' of si~ bitll 
in the form VVVVVVOO. Sl\ hit'> allow 
jO)'\ttCI. 'alue:. of(X)()(X)() thmugh 11 1111 
<Decimal 0 through 63). providing 641ev­
els ol voltages that can be rcud. Input 
voltage to the JO)'\tJCk pon range from 0 
volt to 5 \Olh - <Ill) de" icc thut output':. 
thil> range of voltage:. can be ctt'>i ly used in 
place of a JOystick a ... you 've '>ecn in this 
column. 

Thang' go fa'>t at a'>-.cmbl) language 
-;peed ... Each half ol the '>ubroutinc read'> 
the current JOY!>tlck input in about 130 
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SOURCE 

RADIO SBACK 
Z76-l6S7 

1 
UGHT 

r 
RADIO SHACK 
'nl-13XX 
SERIES 

.___ ____ _ __,. X CliANNEL 

'-----------e GROUND 

RADIO SHACK 
'ni-l tO 

AA.T 
r--.--'\v"·v~---.. +SV 

> 
r~ '---------4 X CliANNEL 

RADIO SHACK 
n t-t3XX 
SER.IBS '------------------4 GROUND 

Figure 4. ConnectiOn':. for Examples 

TO RIGHf 
JOYSTICK 

TO RIGHT 
JOYSTICK 

Editor's Nme. 1/w a~st•mhl\· lmt~uoRe source code tl prnnded 
/11!1 e for rejf!rt'llet' only a11d 11 i// not appear 011 R..V\HO~ ovr \Pf 

(I/ R \/.\HO~ 0 .\ I>/\ A 

L isting 1: 

····~···**········ ··~·· ··················-~ ... ~ .. .. , 
.,. JOYSTICK INPUT A TO 0 ROUTIUE FOR RIGHT JOYSTICk 
* BOTH X AHO Y. STORES JHPUT VALUES Ill BUfHR. TlHE • 
• 0£lAY BETWLtH SAMPLES VARIABLE. POS'H INDEPENOEIIT. • 

• lOCATIOII 
• [NTRY 
... 6976 
.,. 69F8 

X y 
61i!0B 697A 

95 
95 

BOll' 
6998 

0A 
B7 

• LOCATIONS 6868 .C AND 60l~.6 CHANGE BASED UPON TJME • 
• REPRESEIITATION OF SCOPE. • 

.,. lOCATIONS 6073.4 AND 6BEO.E CHAIIGE BAS£0 ON TJ"( 
• AS WEll. 
··~·+~ .. ·········~·~· ··~······ -···· ~···~···t - · ···· 

6100 BUFFER EOU S6100 
HFFF 
I S0FF0i! 

START OF BUFFER 
EHO OF BUFFER 7FFF BUFtHD EOU 

6BeO 198E FF80 START lOY LOAD INPUT PIA ADDRESS 



6004 8E 6100 
6007 C6 00 
60119 BD A9A2 

6011C C6 80 
600E F7 FF20 
6011 A6 A4 
6013 28 04 
6015 ce 40 
6017 20 04 
6019 CB 40 
601B 20 00 
601 E F7 FFZD 
6020 A6 A4 
6022 28 04 
6024 c0 20 
6026 29 04 
602B CB 20 
602A 20 00 
682C F7 fF20 
682F A6 A4 
6031 28 04 
6033 ce 10 
6835 20 04 
6937 CB 10 
6039 20 00 
6038 F7 FF20 
603E A6 A4 
6040 2B 04 
6042 C0 08 
6044 20 04 
6046 CB 08 
6048 20 00 
604A F7 FF20 
6940 A6 A4 
604F 28 04 
6051 co 04 
6053 20 04 
6055 CB 04 
6057 20 00 

LOX DBUFFER lOAD BUFFER PHTR ADDRESS 
HIP000 LOB #9 SELECT RIGHT. X 

JSR $A9A2 SE LECT SUBROUTINE 
··~~~~ ·~~·····~·~···············-····~· .. ~·~····~~*· 

INP80!) LOB #S80 lOAD START VALUE 
STB ~0FF29 OUTPUT FIRST VALUE 
LOA .Y IHPUT COMPARATOR 
BMJ INP01 5 GO IF TOO LOW 
SUBS QS40 SUBTRACT DELTA 
BRA 1NP02B GO 10 SECOND ITERATION 

INP015 ADOS .$40 ADO DELTA 
BRA INP020 GO TO SECOIIO ITERATION 

IHP020 STB S0H20 OUTPUT SECOND VALUE 
LOA .Y INPUT COMPARATOR 
BHI INP025 GO IF TOO LOW 
SUBS i/$20 SUBTRACT DELTA 
BRA INP030 GO TO SECOND ITERATION 

INP02!) AOOB /IS20 ADD DELTA 
BRA INP030 GO TO SECO IIO ITERATION 

INP030 STB S0FF20 OUTPUT THIRD VALUE 
LOA .Y INPUT COMPARATOR 
BHI IHP035 GO IF TOO LOW 
SUBS ~ne SUBTRACT DELTA 
BRA INP040 GO TO SECOtiD ITERATION 

IHP03S ADDB 1$10 ADO DELTA 
BRA INP020 GO TO SECOND JTERATJOH 

!HP941l STB S0FF29 OUTPUT FOURTH VALUE 
LOA .Y INPUT COMPARATOR 
BHI INP045 GO IF TOO lOW 
SUBS /1S8 SUBTRACT DELTA 
BRA It1 P050 GO TO SECO UO ITERATION 

IIIP045 AOOB ISS ADD DELTA 
BRA l t1 P050 GO TO SECOND ITERATION 

lt1P050 STB S0FF20 OUTPUT FIFTH VALUE 
LOA .v IN PUT COMPARATOR 
BHI INP055 GO IF TOO LOW 
SUBS Q$4 SUBTRACT DELTA 
BRA IHP060 GO TO SECOND ITERATION 

IIIP055 ADDB /1 $4 ADO DELTA 
BRA IHP060 GO TO SECOND ITERATION 

089 Level ll BBS Release 3.0 

microsecond!> ( 130 millionLh!. of a !>econd). 
With a litt le extra overhead added. a joy­
·tick input can be read in about 167 micro­
econds. making the number of '>ample!. 

per second about6000. 1fboth the X andY 
inputs are sampled. th1s rate falls to half: 
about 3000 loam pies per f.econd. 

T o read rheX inpur.only the fi rst half of 
the !>ubrout ine b executed. To read rhe Y 
inpul , only the l>Ccond half of the subrou­
line i s cxecurcd. To read borh inpu1 for a 
dual-lrace di !>play. both the tina and second 
hal ves o f 1he subrou1 ine are execu1ed. The 
calhng BASIC program changel> lhe ma­
chine language code to make the proper 
transirions from one half 10 the next. 

Each half reads an input and then delay!. 
a set amounl or time before the next in pur 
i s read.lllisallowsasampling rate ranging 
from 6000 samples per sa-ond 10 one sample 
every 1.66 second!>. 

If a sample were read and then di!>played 
on the creen. the software overhead al>l>o­
ciated with updating the screen would re­
duce the amp I ing rare to about 30 samples 
per ~>econd. For this reason. samples are 
stored in a sampling buffer. 1l1e buffer in 
I hi:. ca e i s just a large area of memory sci 
aside for data. The l>ize oft he buffer i!> 600 
byle!> fo1 :.amp I ing rate:. of l:. ix ample!. per 

Sya\en <OmM complete and nwdy 1o run. u.., the build In menu• or cnwte your own. Run yaur own p"OJII"&m.' or gam"" on. Unel Complete m-gc ll'flltem lndudcd. File 
l.raosfer ey.tcm eupporU Xmodom and YmodM! plue autM~&Uc valld&Uon with keyword~~~ Even comee wtlb lw own terminal pn>gnun r.....,r Now lnclude.o ANSI vaphl"" 
menu• and odltor l Soo boanl wbllalt nmll For a DEMO call (50{)649-6761 (3112f.l.400 Baud). Cala.U• ConD.Ict gamo aLto lncludodl 
512k OS9 Level U and RS.232 (or COMlof-4) pak ""{Ulrocl ........................................ - ............................ - .............. ................................................................................. ...... - .............. $29.95 

Presto - Partner 
Thl.t t. wba~ yau bavo boon walt.lniJ fori PinAlly RAM·RClllldont ao!\ware for y<Mr COCO 31 Runaln thn bacl(ar'ound whilo you do ot.hor world lncludee a ......,.pad that doe8 
aulomaUc num""r cal.Watlone, a calendar with alarm, o pbooo book that can aut.o-dial your pbono. a rcal·timo clocl< and much, much, more! Thl.t Pl"Cfrl"UI\ will o~ Y<Mr 
cnl.ire hfe! 512k OS9 Love! II R;,qulrocl (Hayee compjilible modem roqul:recl ror a~al) 612k OS9 Level II Requlrocl .............. - ...... ........................................................... - ........ S 29.9S 

Level ll Tools 
Wllhoon the npllloola OS91a dl!llcuiL.Th""" ARY. the ngh~ tool.ol With t'-grat ublitiM anyone can WIO 0$9 IJke a pTO! Ce>mplete Wildcard. trne and win dowing commondA 
make OS9 euylo u.oe! If you wanllo eiAr'l ulling OS9,thi• ill what you .,.,.,.to If you al...,.,dy......, 059. th""" IOCia will Mvo you hautll of lime and head.ttch""l 
25 grr&L uWiUea In one package . ........................................ ··-·······--··--···- ········-··-·· ··-·······-··-····--·····-··•·····-···--·-·················--··-······-···············----·······-··--··-- S 2•.96 

Dis k Manager Tree 
Thia v.,...U]., uUilty make- your OS9 11re a b,.,ml No more fighting wilb complex directory alruclurool No mono .-rohing ror filoa and typl.aglong pjilb nam011' EvV)'thlng t. 
eli• played ...U.g windowal Allowa yau lo change, crMI.e, and dele:. dlrt!ctoriet~ with angle koyotrokMI Aloo alloww you to oopy, view and dclete Ill eo~ jutll u e.ullyt A m"''l far the 
059 bel\noor. A greet Ume uver for tho rucpcrfooccd OS9 uaor. Savo baura or limo and boadathaal 612k OS9 Lovcl IJ Roqulrod ............................................................... - ...• S 29.96 

Multi ·Menu 
'lb .. greet MulU-Vuo uilllty allowa Jf1U to cuily c:reet.e your own pop-down mer~ua! No pn>gramming experier~ee Ia requited, b<caulll! no programming t. clone! You w!U be able 10 
tun any OS9 command or program from a mCD>ul ~cnu treatloo Ia eupcr 81mplc, .,perC88yl Actually IHlC tho menu ul\ develope. A muat for Multi-Vue W~eB! Make lhal non 
Mulu.Vucao!\waro !\In In Multi·Vuo! 1512k OS9 Lovclll and Mul ti-Vue requ1l'Cd ......................................................... ...... ............................................ - ................................ _ .... s 19.95 

Wa rp-One 
F\na!Jy. • complete OS9 Lovcl ll wtndowinll terminal prognm. Many rcatui'CIII include Auto-dial & macro, X & Y modem. ANSI gn~plua!, bulfu eaptlln!. on·llne timer, chat mode. 
Wlodowa, and muth, mu<h. morel Perfect for any IIBS uaerl More power that you11 ever nocd! 612k 0S9 Love! II & HS-232 Pak Heqvirocl ......... ............................................ _ S 3-4 .95 

The Zapper 
Thlawondorful utill~y allowa yau to pjitch anything! Pat.:b command.tt d!rndly on dlak and lis ~KC. aulomaUcallyl Pakh the 059 Bout fit.,! Save !Dill Olul Fh mwu,.I.U.lc.o' 
One WMl orthla Pnlfrl'l'l" could be worth the price' &lk OS9 Lovel l o.r II ""!"irod . ............................................ _ ................................... ............................................... ................ S 19.96 

Send ch eck or money order to: Alpha Software Technologies, 1500 1·10 Sel"\iee Rd. 161, Slidell, LA. 70461 .......................................... CJOIJI<t~l71 c-.1 
................................... .......................................................................................................... ... ................ ................. ......... ................................... .............. .... (IO<.,..U711, (JI1ISI 

l'1eue add $3.00 Shlppng and handling, all orden 1hlppod same day via O.n11 <lUI mail. M01l orden arrive In 2 to 3 daya. COO otdera add $2.150 e.rtta. 
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econd or fewer. The .,iLe of the buffer i 
about 8(X)() bytes for •,ample mte-. of greater 
than .,i ~ !>ample:. per ,ccond. Onl; the first 
600 byte are dl'>pla;ed in Lhe Iauer case. 
however. You may want to change the 
BASIC code to di play all 8000 values. 

Since onl; the liN ponion oltht! ...ampled 
data i \l i !Jlayc\1. )OU lllU">I act 4uickl) 10 
ample the proper data or pre~nt the CoCo 

with a continuou'> '1gnal. Sampling at a 
part1cular point when the input chnnges to 
a certam limit voltage or in other way i 
known J'> triggenng It can be put into the 
BASIC code by scanlllng for certain !>ample 
value and then dbplaying the data from 
that po1n1. (This functiOn is not prc~cnt in 
the.' er\1011 of Swflt' . ho~ever ) 

The IM H: Driver 
The BASIC code for the Scope pmgmm is 

">hown m Listing 2. \1o">t of it i-. the driver 
for the :~-.~embly language code. It handle~ 
:llltask!>~:.Onnected '' ith .. euing up parame­
ter. for the ac4ui-.ition of data values and 
creen formatting and then cal b the a~..,em­

bl) language code. 
Tile IJN thing the BASIC code docs i"> 

load the machine language reprc~entation 
of the a''embl; language code. People get 
COilfU\Cd abOUt a. ...... embJy J:1nguage Vef"SU'> 
mach me language The program sho\\ n in 
Listing I is :Ul Eng!J,h-hf..e <>ymholic repre­
~ntation of the 6X09 in .... tructions - the 
a'o~embl~ language code. After analy i. 
and a'>..,embllng b; the "''cmbler program. 
the malhme code representation of this 
a ... sembly language i~ produced. The ma­
chine code i'> shown on the left side of 
Listmg I Ill hexadecimal. a hand) wa} 10 
repre,ent one~ and zcroe - CB i ~ much 
more compact than I I 00 I 0 I I. 

The mach me code i., ulso pre~cn t in the 
fi ve data \ltltcmenl\ in the BASt<: program. 
A shon loop rcad ... rhe data \'aluc,, prefixe)l 
each Wllh an &H (tO nag the BA'iiC inrer­
preterthatlhe data'"' in hexadecimal). and 
then .... mre' the machine code value into 
location" in high memory from &H6000 
through &H60F'l. The area from &H6000 is 
protected by a CLEAR lOOO .&H!>FFF state­
ment at the beginning of the program. These 
-.tatemenh J...cep B•\'ill' from oven' riting 
the malhlnc code v:llue' b) torage of 
vanable' or "'ack u'e Once the value'> are 
!> tored. they need Mt be c;tored again. 

The n \'itC program i.., dh ided into i\ 
~ubrou11nc ... : 

• lnitiall/c - 1llb \Ubroutine ~et'> ome of 
the program parameter'> to default values 
and call' other subroutine for the screen 
di!>pla;. It abo :.ct-. up three GE ~ buffer., 
with cleared -,creen data. The High-Re 
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6859 f7 FFZ0 tHP0ti9 STB SUH ZB OUTPUT SIXTH VALUE 
605C A6 A. LDA ,Y INPUt COMPARATOR 
685£ ZB 0<1 8HJ INP065 GO 1r TOO LOW 
6060 c0 82 SUBB f S2 SUBTRACT DELTA 
6862 29 04 BRA 1NP078 GO TO SECOND ITlRATION 
6864 CB 02 INP86~ AOD8 IS2 ADD DH TA 
6866 20 00 BRA JNP878 GO TO SECONO ITEP~TION 
6068 E7 80 IHI'Ilf\1 !>Its .x~ STORE VALUE ......... ~·····~···~·--·· -· ·~···~···~···· .... ~·~·· 
606A CC BODO LDD 1Silll08 LOAD DELAY FACTOR •••CHNGS••• 
6860 83 8001 INPDLC SUBD #1 DECREMENT 
6070 26 FB Btl[ INPOEC LOOP FOR DELAY 
6872 BC 7FFF CMPX IBUfENO TEST FOR END OF BUFFER 
6075 26 XX BNE INP83S GO IF NOT END ... CHANGES••• 
6077 39 IUS £NO 

· · ········**·•···~·--~~, ,····-~·~~-······~····~····· 
6078 28 80 UIIK BRA INP00B liNK FOR RElOCATABILITY 

··~···~··························~···-······· · ··· ··· ·· 607A l08E Fr88 YSTRT LOY IS8FF00 LOAD IIIPUT PIA ADDRESS 
607E BE 6199 LOX IBUFTER LOAD BUFFER PNTR ADDRESS 
6081 C6 91 LOB ll SELECT RIGHT. Y 
6983 80 A9A2 JSR SA992 SELECT SUBROUTI N£ 

·-······~~~· ······· ·~~····~···~······~·~r.~~-·~·· 
6086 C6 81! WP195 LOB 188 LOAD START VAl UE 
6088 F7 FF28 STB s0rrzo OUTPUT FIRST VALUE 
6988 A6 A4 LOA .Y INPUT COMPARATOR 
6880 28 94 BHI INP115 GO If TOO LOll 
6esr ce 41! SUBB '''" SUBTRACT DELTA 
6091 20 114 BRA tNP128 GO TO SECOND ITERATION 
6893 CB 40 INP115 ADDS f$40 ADO DELTA 
6095 20 ee BRA INP120 GO TO SECOND ITERATION 
6997 f7 FF28 lt/P1Z0 STB S0FFZ0 OUTPUT SECOND VALUE 
609A A6 A4 LOA .Y INPUT COMPARATOR 
6119C 2B 84 BHI INPl25 GO IF TOO LOll 
609E CO 211 SUBS IS20 SUBTRACT DELTA 
69A0 211 84 BRA INP130 GO TO SECOIID I T[RATION 
60A2 CB 28 !IIP1 25 AOOB IS20 ADO DELTA 
60A4 28 ee BRA INP130 GO TO SECOtiD 1 fERAT ION 
60A6 F7 FF28 IHP1 30 STB S81FZII OUTPUT THIRD VALUE 
69A9 A6 A4 lOA .Y INPUT COMPARATOR 
69A8 28 04 8HI 1NP13~ GO 1r roo LO'tl 
6BAD CB 10 SUBB ISlll SUBTRACT DELTA 
68AF 20 84 BRA INP140 GO TO SECO/lD ITERATION 
68B1 CB 10 INP135 ADOS ~~18 ADD DELTA 
6083 20 00 BRA IHP120 GO TO SECOND ITERATION 
6885 F7 FF28 IHP148 STB 10FF20 OUTPUT FOURTH VALUE 
6088 A6 A4 lDA .Y INPUT COMPARATOR 
698A 28 "' BHI INP14S GO IF TOO LOW 
68BC Cll 08 SUBB llB SUBTRACT OEL T A 
60BE 20 8• BRA INP159 GO TO SECOND I HRA T I Otl 
60C0 CB 98 INP14S ADOB #SB ADU OtLTA 
68C2 29 08 BRA INP150 GO TO SECOND TTERATtOtl 
68C4 F7 FF20 IHP150 STB l0FF28 OUTPUT fiFTH VALUE 
60C7 A6 A4 LOA .Y INPUT COMPARATOR 
60C9 28 84 a.l l INP155 GO IF TOO LOW 
68C8 Cll 04 SUBS IS4 SUB I RACT DELTA 
68CD 211 04 BRA INP161! GO TO SECOND ITERATION 
60Cf CB 04 INPlSS ADDS #14 ADD DELTA 
6001 29 eo BRA INP160 GO TO SECOND ITERATION 
6003 F7 FF20 JHP160 STB SOFF20 OUTPUT SIXTH VALUE 
6806 A6 A <I lOA .Y I II PUT COMPARATOR 
6008 28 04 BMI INP165 GO IF TOO LOW 
60DA ce 02 SUBB #SZ SUBTRACT DELTA 
6eoc ze 04 BRA INP179 GO TO SECOND ITERATIOH 
60DE CB 02 INP16S ADDS I S2 ADO DflTA 
60EO 28 09 BRA INPI70 GO TO SECOND ITERATION 
60E2 £7 80 INP170 STB ,X+ STORE VALUE ......... !l- ...... ' ......... ...-............................... _ ....... 
69E4 cc 00110 LOO 1$0089 LOAD DELAY FACTOR •••CHHGS••• 
60E7 83 0891 INPDEO SU BD 11 DECREMENT 
60EA 26 FB BHE t ii POEO lOOP FOR DELAY 
60EC 8C 7FFF CMPX IBUFENO TEST END •••CHANGES••• 
60EF 26 XX BNE IHP98S GO IT HOT END •••CHANGES••• 
60FJ 39 RTS END 

~• ••••~•••••••w••••••••••~ .. •••••• .. _...•••••••._..• 

four-color ... creen (6-tO b)' 192 elcmem<> in 
four colorl>l i:. used for Smpe. One of rhe 
unfortunate pmblem.., with CClCo 3 BASIC is 
that an HPR 1 NT .,Latement cannot clear the 
.. creen w11h ~pace~. The HBUFF ... wtcmcnts 
allocate GET buffers that can be used to clear 

.. mull cgment-. of the screen prior to di'>­
playing me sages. 
• Di-.playGraticule-A graticule i!>aclear 
overlay of ruled lmc\ found on a :.cope. 
Here the graticule i~ made by HL 1 Nf Mate­
ment'o. Thesubroutinccreatesu window on 



Table 1: Horizonta l Scale for Scope 

I 0. 20. 30. 40. 50. 60. 70. 80. 90 m illiseconds/division 
100. 200. 300. 400. 500.600.700. 800, 900 ml>/divi:.ion 

5 volts thnt can be represented by u ing the 
I voll per divi~ion :>calc. For other :>caleo,. 
Scope attempts to ~tore the point but will 
report a po int that is off the creen by a 
Point" Off Screen! message. 

1000. 2000. 3000.4000,5000.6000.7000. 8000. 9000 ms/div is ion 
10000.20000.30000. 40000.50000.60000. 70000. ROOOO. 

Sing le traces (X or Y) o r dual traces arc 
handled separate ly. Single traces are di -
played from the fi rst 600 physical values in 
the datu buffer. Dual traces are dtsplayed 
from the fi rst 1200 physical value in the 
buffer - X andY data alternate . 90000, 100000 ms/divil>ion 

With 600 roints across the screen. it is 
sometimes difficult to connect the dor to 
see the curve represented. For this reason. 
points arc drawn as line rnther than indi­
vidual dots. This makes for a much more 
under:-.tandable d isplay. 

the screen that is the area in which . am pled 
data poinr are ploucd. 

screen that indicate what current parame­
ter ha' been selected. Read Keys S ubrouti ne 

• Read Keyc; - Thic; "ubrout ine i rhe 
hean of the BASIC code. l! allows the user 
to chnnge the parameters for the ... ampling 
and sum s the sampling process by calling 
the machine language code. More on this 
suboutine below. 
• Display Infonnation Line - This sub­
routine dbplays two line, at the bottom of 
the screen to show current parameters. 
• Display Select Li ne - Thi ubroutine 
display:. the . e lect line nt the top of the 

• Plot Scope Display - This o;ubroutine 
plots the first 600 data value that have 
been sampled. Data values are d isplayed 
ac ross the screen from left to right. The 
width oft he d i play area is exactly 600. o 
Lhe X value for the display arc 20 through 
620. The Y values depend upon the data 
read during sampl ing and the venical calc 
u ed. Venical scales of .2 . .4 .. 6 . . 8 and I 
volt perdivi ion can be used. There are five 
d ivi ions and input values from 0 through 

The hcun of the BASIC code ic; the Read 
Keys subroutine. This subroutine reads and 
stores data in ' i x variables. PS is the Pa­
rameter Selected variable and indicates 
which of the ix parameters - Trace I Y. 
Trace 1 X . Trace2 Y. Trace2 X. Refre h o r 
Di play Mode - i currently selected. 
Pre. sing the right and left arrows change 
the currently selected parameter. 

Once rhe paramete r ic; selected , it can be 
changed to the desi red value by pressing 

- - - R A I N80WFESr S ALE ! • - -i!t,,. ~no~e \lfleO lc- to att~o tne Aor, t ~Al"'illw rest ShO• ... 
af't 'Q,.,t,o every~ a cn.ai'\Ce tO oet tn on snov ort ces• 

~ l ace l'~r )f"Cf'l'" c.fore ~Df'" 1 Ht & 0 1 7 S~i.E Ortce 

-----·--- • SUP €RSOUN 0 - - -------­~ea ~N- ;·cp S.Q..HO \ ANI .. Art~ ror .:t-.5 o•cture~ . EASY t o use '4 t tn 
i'Ct...r o~"'e;.rans 1c .~ou ~an ::root ., r' • ~a"'l!! II)U can u~e )\JPERS~O.ALL 
"'•l: urf!~ 40rc .. t:n aro .... ," t»1o1er ~.~;Q ~,r.;ces "lt 1ooo1no touno et•ec ts 
tn O'tl'l" l2!" ,.o • t.n -'1\ !"'tlTEO ote ,.ur! t"t.,.nn,no . 'iucoorts uo t o Zmeo or 

"""f'r-'Of""t ol l''h• ~t tne ftaro to •JS~ ~o•tvar• tna':. 4 11 1 co t tee-;, oust tlfttn 
,cu :: .t~ n1~e :-~ otte YOtJ • ttl ~t~l t" u!t! r-or l ~s~ Eve ryttt ln\1 for 
C~'l·tte ... :o "OC<er . ~· .. ~ tf'I'C1uce~ a o lY cn1y vrr~ ' on so YOu can o1ve 
t.oo t @1 o ' "!OW"O • 'tn antlllol~&a otc:ur<!!. ti'J rrsencs ~•a 128~;..1 out 

R€G. S ~~, _?:to S A LE:&-'f5. 00 

----------- SUPERSHOW ----------... ... ~ 04!r'~: 1'\ilt• •or StJP£ASCI.fotO. -' s ttot snow oroor lll o;.n1 t SUOOO~"t~ 
""Gt .sr!l : !".3 ,rac-ntcs tn 41ny .rat • w l t" or "' ' tnout anitnet •on ano 1 or 
;CWI'a ~atc~e~ •ncl u; eo tor couo te tlcea a•!~ ooe rottcn v ttn AS-DOS 
0 ec 128>. t a•s> REG. ~ ~ SA L E :&B. 00 

--------- S A Y ' N · SPELL -------­
t~t Y""-'r COCo crt 11 Your entia on tn~' r SDe l t tno vor-os tn :rour votce 
,..~~or:.ea .l savtd t o ot s~ OY oa..rttn t . .,.ate "<M!cwort tun ana watc.n tnc 
:;r3cc' oo uP Incluoes easy to us• .c'tor ttno soe tltno oett oroor111. 

I: I YOU ol lrtaO> nave tne SI.I'ERSO\.ifiO COO le YOU ~en oecuct 15.00.1 
=>ec 129t.t <ll<>.cn<ette R EG. :t: t Q o• S A LES 1 7 . 00 

----------- uLrRA€0- -----------"nc" >Our Eor•SII· cartrocoe cooe to aoo Ob< IIO .l!O col...., te<t. <n 
-eoeat. l~9ELL!:O ~ource cooe generator ano more . Due t oulfers 47 ano 
16<.tlouot~ cl<xlt soeeo. O•sasseno l e 4• •n one oass Anlt!t.Oi e over 8~ 
., • .,.,,.., E!>rASI · cartr•og.,, l28~. t at~• O"<< •n :10 cot"""' -.ttor . 
~• RA•IOAU liE !0 REG. '6' Z '< of 10>- SALE: S 20, 00 

- - -------• STAR•MAX:?.O --------­T"! •~n~ to U'=t .;r,aon tcs oruue,. uttlit,- ror t~te SfAR ttlU OOO Ra lrt.OOv 
e&-.. or FIJll COI.C)II Su<>ooru HSCIIEEN2.11GE • .,o stno l e or OOU6lE sere.,_ 
(M.5. Full ano ouar t •r ~llt oral\u IIIRAO!Irl!ver~e<t/l,ll>SIOeoownl. Print 
9..!• or ful I co, or 1 •tterne~J; . 1090S ~a i"''Ore• N~w trtEw loaae.rltdttor 
T'" Ollh w•T YOU SEE IS \MAT vou GET colo~ oraon1cs orante r 11ttlll~ 
~>t<>uarts 128<,1 01'~ REG . ~ I 9 05" S ALE :& I tS, 00 

-----·- - -- C G P - MA X2 . D ----------1\11 ' ut~res of su_q•m• e •ceot Bill a 11•sue or~nu tor tne CGP-220 
q9a 128k. l d tsl< R€G. 'l£ 1 q n• S A L E S'/2 . 00 

S UPE RSOF T , INC 
J6J O.t o.co<1 A~•. Jac t son,l'l/ •920J 
c•ll 15171787-1677 ll/lr a. ,;, ,.,. 

1> / flst MftJ U .50 Slllt>olnp/n- llllfl 

William Barden Jr. 
Color Computer Books 

You know me from Barden's Buffer in Rainbow and from 
Radio Shack's Color Computer Assembly Language 
Programming, Color Computer Graphics, and Colo r 
Computer and M C-10 Programs books. 1 love the CoCo w 
much that I have two new books 1 think you'll enjoy. 

Connecting the CoCo to the Real Worfd 
Connect your CoCo I, 2, or 3 to the real world! This book shows 
you how to dial a pbone, measure windspeed with an 
anemometer, sense temperature, measure baro metric: 
prer.sure, measure ro tation of fan blades, detect liquid 
levels, read burzlar alarm 5Witchu, capture and play bac:lt 
up to 70 seconds wo rth of souad and voice, and do much, 
much more. In most cases, only a few simple pans are needed, 
with typical costs under $10! All program listings are provided, 
together with diagrams and listings that even novices can follow. 
192 pages. $19.95 plus 6% for CA residents. 

CoCo Assembly Language Programming 
I've received the rights back to this fabled Radio Shack book and 
can now offer an upgraded version for the CoCo 1, 2, and 3, 
ca.sseue or Disk BASIC. A best seller! Covers the basic 6809 
inslnlction set and use of EDTASM + editor/ assembler/ debugger, 
casseue and disk versions. It does no1 cover OS-9 operalloo, but 
much or it is applicable to OS-9 as well . Includes information on 
BDTASM + sources and patches (EDTASM + is readily 
obtainable). An easy introductio n to an ultra bi&h-speed 
language. A full 304 pages. $24.95 pi u.s 6% for CA residents. 

William Barden, Jr., Box JS68, Min io n Viejo, CA. 92692 
{714) 589-8426 
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the up arrow key. With each key press. a 
new value fori he parameter is displayed on 
the l>creen. Variable~ PO through PS hold 
the curr~nt value for each parameter. 

Pre!> .. lng 0 Man ... the acquisition or Lhc 
sample1>. FirM, cenain address links arc 
changed tn the machine language code 
based upon whether the !>ample I'> of X. Y 
or both channels. Next, the time delay 
variable TO .., computed. based upon the 
horizontal <,weep t ime. Finally. the ma­
chine language subroutine i called. There 
are two entry points to the machine lan­
guage code depending again upon whether 
X. Y or both channet.. are involved. The 
machine language code acquire~ the data 
and then returns to the BASIC program. On 
the return. the Plot Scope Di play subrou­
tine i!> called to di!.play the data. After the 
display. another !>ample can be taken or the 
parameterl> can be redefined. 

Prel>l>ing the W J..ey allows you to ave 
the current acquisi t ion buffer as a disJ.. file. 
Scope htghlighLS the filename area on the 
bonom screen line. You can then enter a 
filename for the data Only the fiN 600 
points are aved (or the first 1200 for dual 
tmce). Press ENTER alone to abon the save. 

Pres'iing R allows you to read in a previ­
ously wrinendata file. The file will read in. 
the parameters \\ill be set to those or the 
file. and the data wil l be displayed in the 
plot window. 

Running Scope 
Load the BASIC program and enter RUN. 

The machine language code 1s contained 
within Scope and 1s relocated to high 
memo!)' The program first draws the grati­
cule di!>play and then displays the two 
informauon lines and the elect line. Press 
the right or left arrow keys to select one of 
the six functiolll> to change. A~ each func­
tion is selected. pres-. the up arrow J..ey to 
.. elect the proper value 

Changing the Vertical caJe 
The -.cope di'>play ha five maJor \eni­

cal divhions. The bottom line of the dis­
play always rcpre!>ent!> a 0 volt level 
(ground). At the highest venical sc.-lc. each 
divi-.ion represent~ one \'Oit . making the 
top line equal to +5 volt • DC. The top line 
equals +4 volts. +3 volt . +2 volt'> and +I 
volts for .8 .. 6 . .4 and .2 volts per di v1sion. 
respectively. With all scales but I volt per 
divi ion. the point'> may be out of the db­
play if the voltage b high enough. lf this 
occurs. the Points Off Screen! message i 
displayed and the plot continues. 

When X data b accumulated. it i~ dis­
played based upon the TRACE! . v- xxxx v 1 
01 v value. When Y data is accumulated. it 
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i s displayed ba!>ed upon the TRACE2. v­
xxxx V/OJV value. When a dual truce is 
displayed. 111s based upon the TRACE!. v­
xxxxv/OIV value -the TRACE2 value has 
no effect. 

Changing the Horizontal Scale 
The horizontal cates 1>hown m Table I 

may be set for either TRACEl (X channel) or 
TRACE2 (Y channel). 

There are I 0 division~ horiL.ontally. 
Multiply the tame perdi' ision by I 0 to get 
the time for the total hori1ontal distance. At 
IOmilli econd:;perdivision. forcxamplc, 
the horizontal scale repre-.ems I 0 times I 0 
= 100 milliseconds. At 100000 m~/divi­
MOn. the horllomal -.calc represent I 0 
time I 00000 = 1.000.000 milli1>econd~ or 
1000 ·econds ( 16.66 mmute!>). 

There are 60 poants per division. At 10 
milli econd!> per division. each dot repre­
sent. 10/60 millisecond., or . 167 millbec­
onds ( 167 microseconds). This is the finest 
rel>olution of which Scope i capable. 

Again. a.'> m the vertical scale case. TRACEl 
1 controlled by the TRACEl, X- XXXX MS/ 
01 v value. TRACE2 is controlled by the 
TRACE2. x- XXXX MS/01 v value, and a dual 
trace displa) i., controlled by the TRACEI. 
X• XXXX MS/OIV value. 

Dual-tmccoperat ion will not work at I 0 
ms/division due to the minimum time re­
quired for sampling. If I 0 ms/division is 
selected and the display mode is set to x AND 
Y. the Lime I'> changed to 20 m..,tdivision and 
no sampling takes place. 

C hanging the Refresh Parameter 
Scope bee pl. at the 1>Ltln and end of data 

acquisition. l ithe Continuous Refre h mode 
is set. Smpe continues with n new ample 
after the old bd isplayed. Press theS key to 
1>t0p Lhe cycling. I f the Step Refre h mode 
1!. -.et. pr~~~ any key butS tostepto the next 
data acqui ition. Press S to stop the cycling . 

Changing the Oi play Mode 
X ONLY .Y ONLY andX AND Ymaybc-.ct 

b} changing the Display Mode parameter. 

Interrupting the am pi ing 
Once staned by a 0 keypn!.,s. the sam­

pling cannot be ended until the buffer i 
full. Pres!>S to '> tOp the sampling before the 
next cycle. 

Data Files 
Data m~ (,'llJl be wriucn by a wand read 

by an R keypre!.s. I f you want to write a file 
after acqui.,ition. make cenain you pres 
the S key to stop the program if you are in 
the Continuou'> Refre h mode. You must 
press S even in Step mode to bring the 

program back to the command interpreter. 

Accuracy 
Since the maAtmum range of input 

values is 64,the venical di!.play has an ac­
curacy of about two percent. The horizon­
tal display i accurate to about one percent 
for longer time and about four percent for 
very shon rimes. 

The CoCo in Biochemical Resear ch 
Since running the!-te column-. on inter­

facing. I've gotten many lener.. that indi­
cate there's a lot of intere!>l in u!.ing the 
CoCo for real-world measuremenl'>. One 
ample is from Luc1en Delcoun. Ph.D .• of 

Laval . Quebec. who is engaged in bio­
chemical re earch. "l11anks to your inter­
esting article .• I have been able to make 
temperature measurements. I have employed 
a thermi tor (We tern Electnc) to do so. It 
was calibrated agamM a preCI'>ion ther­
mometer. The read1ngs were inserted in a 
program to make sampling., at different 
periods. The re1>uh'> were then routed 10 the 
printer."The CoCo can perforn1'>ome very 
u eful functions Ill the real world. 

Sec you next momh wi th more CoCo 
topics. ...J 

CoCo3 

190 .......... 100 
290 ............ 127 
360 .............. 13 
390 ............ 221 
480 .............. 46 
620 ............ 192 
n0 ............ 149 
880 ............ 217 
950 ............ 131 
1040 .......... 246 
1100 •........... 71 
1140 ............ 93 
1195 .......... 131 
1253 ............ 56 
1262 .......... 227 
1279 .......... 127 
1330 ........ 102 
1400 .......... 131 
1490 .......... 162 
1590 .......... 116 
1611 .......... 245 
END •••..••••••• 126 

Li l ing 2: SCOPE 

100 ' COCO 3 OSCILLOSCOPE PROGRA 
M. EMULATES A DUAL -TRACE SCOPE. 
110 • 
120 DATA DICTIONARY: 
130 ' AS-TEMPORARY VARIABLE 



___ hardcover copies of CoCo: An Affectionate History for $45.00 apiece. 

___ soflcover copies of CoCo: An Affectionate History for $ 13.50 (plus $2.50 S/H) apiece. 

Name _________________________________ _ My check in the amount of is enclosed. 

Address ----------------------------­
Or, bill to: 0 VISA 0 Master<:ard 0 American Ex pre 

City State __ Zip ______ _ Account Number _________________________ _ 

Signature Expiration Date 

Mail to: CoCo Hjstory. The Folsoft Building. P.O. Box 385, Prospect, KY 40059. For credit card order · call (800) 847-0309, 
8 a.m. to 5 p.m. EST. 



135 BS•TEMPORARY VARIABLE 
140 ' EB-ENO OF BUFFER 
145 F.S•FILE NAME VARIABLE 
150 I- TEMPORARY !IIO(X VARIABLE 
160 P0-Y VOL-s PER DIVISION FO 
R PlACE 1 
170 ' Pl•X TIME PER DIVISION FOR 

TRACE 1 IN MS 
180 ' P2•Y VOLTS PER DIVISION FO 
R TRACE 2 
190 ' P3· X TIME PER DIVISION FOR 
~RACE 2 IN MS 

200 ' P4 - REFRESH . 0-CONTINUOUS . 
1- STEP 
210 ' P5•01SPLAY MODE. 0-X. 1-Y. 
2-X AND Y 

220 PS•PARAMETER SELECTED. 0· 5 
230 ' PSS•TEMPORARY STRING VARIA 
BLE 
240 SB• START OF BUFFER 
250 SF- Y SCALE FACTOR, FINAL 
260 Y• TEMPORARY VARIABLE FOR Y 
POSrTION 

270 ' YS• Y SCALE FACTOR 
280 . 
290 ' STORE MACHINE LANGUAGE COD 
E IN &H6000 ON 
300 DEFUSR0-&H6000: DEFUSR1-&H60 
7A 
310 CLEAR 1000, &HSFFF 
320 FOR 1-&H6000 TO &r 60FI 
330 READ AS: POKE I.VALC"&H"+AS) 
340 NEXT 
350 DATA 10.8E.FF,00.8E,61,00,C6 
.00,BO.A9,A2,C6,80.F7.FF,20,A6,A 
4.28.04.C0,40,20 .04,CB.40 . 20 .00. 
F7.FF.20.A6.A4.28.04,C0.20.20.04 
.CB.20 . 20.00.f7.FF.20.A6.A4.2B 
360 DATA 04.C0.10.20.04.CB.l0,20 
.00.F7.FF . 20.A6.A4,28 .04.C0.08.2 
0,04,CB.08.20.00.F7.FF.20.A6 .A4. 
2B .04, C0.04.20 .04.CB.04.20.00,F7 
.FF.20.A6.A4.28.04,C0.02.20.04 
370 DATA CB . 02.20.00.E7,80.CC.00 
,03,83.00.01,26.FB.8C,7f,FF.26.0 
0,39.20.80.10.8E.Ff.00 .8E .61.00. 
C6.01.BD .A9,A2,C6,80.F7.FF . 20,A6 
,A4,28.04,C0,40 ,20,04 .CB,40 , 20 
380 DATA 00 . F7,FF . 20.A6 .A4.28.04 
.C0.20.20,04.CB.20.20.00,F7.FF.2 
0.~6.A4.2B.04.C0.10.20.04.CB.l0. 
20 .00. F7.FF.20 .A6.A4.28.04.C0.08 
.2a.04.CB.08.20.00,F7.FF.20.A6 
390 DATA A4.28.04.C0,04.20,04,CB 
.04.20.00.F7.FF.20.A6.A4,2B.04,C 
0,02.20.04,CB.02.20.00 . E7 ,80. CC. 
00.00,83.00.01.26.FB.8C.7F.FF.26 
.00.39 
400 • 
410 ' INITIALIZE 
420 HSCREEN 4 
430 HCLS 
440 HBUFF 1.3200 
450 HBUFF 2.200 
460 HBUFF 3, 200 
46S HBUFF 4. 300 
470 HGET (0.174) (639 . 191),1 
480 HGET (0 .0 ) (47 ,9 ) . 2 
490 HGET (0 .0)·(79.7).3 
495 HGET (0 ,0 )·(119,7) ,4 
501:l PS-0 
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510 Pl-10: P3•10 
520 P0•1: P2•1 
530 P4•0: P5•0 
540 GOSUB 620 
550 GOSUB 1?80 
560 GOSUB 1430 
570 GOSUB 760 
580 GOSUB 1270 
590 GOSUB 1420 
600 . 
610 ' DISPLAY GRATICULE SUBROUTI 
HE 
620 FOR X• 20 TO 620 STEP 60 
630 HLI NE CX,21)·(X . l71) ,PS[T 
640 NEXT 
650 FOR Y- 21 TO 171 STEP 30 
660 HL 1 NE (20,Y) (620,Y).PSET 
670 NEXJ 
680 FOR X-20 TO 620 STEP 12 
690 HL1 NE CX . 169l·(X.173) ,PSET 
700 NEXT 
710 FOR Y- 21 TO 171 STEP 4 
720 HLI NE (316. Y )·(324. Y) ,PSET 
730 NEXT 
740 RETURN 
750 . 
760 ' READ KEYS SUBROUTINE 
770 A$-INKEY$: IF AS-"" THEN GOT 
0 770 
780 IF AS<>CHRS(9) THEN GOTO 810 
790 PS·PS+1: IF PS-6 THEN PS-0 
800 GOSUB 1420: GOTO 770 
810 IF A$<>CHRSC8) THEN GOTO 840 
820 PS•PS·1: IF PS- ·1 THEN PS- 5 
830 GOSUB 1420: GOTO 770 
840 IF AS<>CHRS(94) TH~ N GOTO 10 
70 
850 IF PS<>B THEN GOTO 880 
860 P0• P0+.2: IF P0-1 .2 THEN P0-
.2 
870 HPUT (1 04,1 76) (123,183).2: 
HPRINT (12.22l.P0: GOTO 770 
880 IF PS<>l THEN GOTO 910 
890 IF P1<100 THEN P1 • P1+10 ELSE 

IF P1<1000 THEN P1-PI+I00 ELSE 
IF P1<10000 THEN Pl-P1+1000 ELS( 
Pl• P1+10000: IF P1•110000 THEN 

P1·10 
900 HPUT (200.1 76) C247,183),2:H 
PRI NT C24,22l.Pl: GOTO 770 
91 0 IF PS<>2 THEN GOTO 940 
920 P2- P2+.2: IF P2•1.2 THEN P2· 
. 2 
930 HPUl (424.176)·(443,183),2: 
HPRINT (52.22) .P2: GOTO 770 
940 IF PS<>3 THEN GOTO 970 
950 IF P3<100 THEN P3- P3+10 ELSE 

IF P3<1000 THEN P3-P3+100 ELSE 
IF P3<10000 THEN P3- P3+1000 ELSE 
P3- P3+10000: IF P3-1I0000 THEN 

P3- 10 
960 HPUT (520 .176 )·(567 .183) . 2:H 
PR INT (64 . 22) .P3: GOTO 770 
970 IF PS<>4 THEN GOTO 1010 
980 IF P4• 0 THEN P4•1 ELSE P4- 0 
990 HPUT C80,184) (159 , 192>.3 
1000 IF P4-0 THEN HPRINT (10 , 23) 
. "CONTINUOUS" ELSE HPRINT (10 . 2 
3) . "STEP" 
1010 If PS<>5 THEN GOTO 1050 
1020 P5- P5+1: If P5- 3 lHEN P5•0 
1030 HPUT (280.184 )·(359.I92).3 

1040 IF PS- 0 THEN HPRINT (35 . 23) 
."X ONLY " ELS~ If P5•1 THEN HPRI 
NT (35.23), "Y ONLY" ELSE HPR!Nl 
(35.23), "X ANDY" 
1050 GOTO 770 
1060 ' G- GOTO ACCUMULATE DATA 
1070 IF AS<>"G" THEN GOTO 1251 
1080 IF PS-0 THEN POKE &H6076,&H 
95 ELSE If PS- I IHEN POKE &H60F0 
,&H95 £, SE POKE &H6076.&H0A: POK 
E &H60F0.&H87 
1090 IF PS-0 ~HEN IF P1>·1000 TH 
EN POKE &H6073.&H63: POKE &H6074 
.&H58 
1100 IF P5•0 THEN IF Pl<l000 lHE 
N POKE &H6073.&H80: POKE &H6074, 
&H00 
1110 IF P5-1 THEN IF P3>- 1000 TH 
EN POKE &H60t0.&H63: POKE &H60EE 
.&H58 
11?0 IF P5- 1 THEN IF P3<1000 THE 
N POKE &H60ED. &H80 : POKE &H60EE. 
&H00 
1130 IF P5- 2 ~HEN IF P1>- 1000 TH 
EN POKE &H6073.&H65: POKf &H6074 
.&HBB: POKE &H60EO.&H65: POKE &H 
60EE.&HB0 
1140 IF P5•2 THEN IF P1<1000 THE 
N POKE &H6073. &H80: POKE &H6074 , 
&H00: POKE &H60CD.&H80: POK~ &H6 
0EE .&HOB 
1150 IF P5-0 THEN TD- P1 ELSE IF 
PS-I THEN 1D- P3 ELSE TD-Pl 
1160 TD- CCTD/60)· . 130)/.008: IF 
P5·2 THEN TO•TD/2 
11/0 MS- INT(T0/256) 
1180 LS• INT(TO MS 4 256) 
1190 POKE &H606B.MS: POKE &H606C 
.LS: POKE &H60E5.MS: POKE &H60E6 
.LS 
1191 IF P5·2 AND Pl-10 THEN P1-2 
0: GOSUB 1280: GOTO 770 
1195 SOUND 128.1 
1200 IF P5- 0 THEN A-USR0(0) ELSE 

IF PS- 1 ~HEN A-USR1(0) ELSE IF 
P~-2 THEN A· USR0(0) 
1205 SOUND 128,1 
1210 GOSUB 1490 
1220 IF P4•0 THEN IF INK EY S•"" T 
HEN GOTO 1191 ELSE GOTO 770 
1230 IF P4<>1 THEN GOTO 1250 
1240 AS-IN~EY S : IF AS-"" IH£N GO 
TO 1240 ELSE IF AS- "S" THlN GOTO 
770 ELSE GOTO 1191 

1250 GOTO 770 
1251 IF AS<>"W" THEN GOTO 1260 
1252 HPUT (416,184)·(535.192).4, 
PRESET 
1253 LINE INPUT FI S: IF fi S-"" -
HEN GOTO 1258 ELSE HPRI NT (52,23 
) . f !S 
1254 OPEN "0". #1. F1 ~ 
1?55 PRINf0l.PS,P0,Pl.P2,P3,P4,P 
~ 
1256 FOR 1-&H61 00 -o &H65AF: 8•( 
INT(PEEK(Il/4)+64): PRINT#1.CHRS 
(8): NEXT 
1257 CLOSE 1 
1258 HPUT (416 .184 )·(535.192). 4 
1259 GOTO 770 
1260 IF AS<>"R" THEN GOTO 770 
1261 HPUT (416.184) (535.192),4, 



PRESET 
1262 LINE INPUT FIS: IF FI S•'"' T 
HEN GOTO 1267 ELSE HPRINT (52.23 
J.F IS 
1263 OPEN •1•. 11. F1S 
1264 INPUT#1.PS.P0,P1,P2,P3.P4.P 
5 
1265 FOR I· &H6100 TO &H65AF: INP 
UTU1. BS: 8- (ASC<B S) 64)•4: POKE 

l.B: NEXT 
1266 CLOSE 1 
1267 HPUT (416,184) (535 . 1921.4 
1268 GOSUB 1430: GOSUB 1500: GOT 
0 770 
1278 . 
1279 ' DISPLAY INFORMATION LINE 
SUBROUTINE 
1280 HPUT (0 , 174) (639 . 191).1 
1290 HPRINT (0.22). " TRACE 1: 
Y• V/DIV X- MS/DIV T 
RACE 2: Y• V/DIV X· MS/ 
o1 v· 
1300 HPRINT (0. 23), " REFRESH: 

DISPLAY MODf: 
FILE: • 

1310 HPRINT (0.1), • CURRENT PA 
RAMETER SELECTED: " 
1320 HPUT (104,1/6) (123 . 1831.2: 
HPRINT (12 . 22) . P0 

1330 HPUI 200.176) (247 . 183).2 : 
HPRIHT C24.22l.P1 
1340 HPUT (424.176)·(443.183).2 : 

HPRINT C52.22>.P2 

1350 HPUT C520.176)·C567 .183) . 2: 
HPRIHT (64.22> .P3 

1360 HPUT (80.184) (159 . 192) . 3 
1370 IF P4•0 THEN HPRINT (10. 23) 
.·coNTINUOUS" ELSE HPRINT (10 . 23 
) . "STEP• 
1380 HPU- (280.184)·(359 . 1921 .3 
1390 IF P5-0 THEN HPRINT (35.23) 
."X ONLY" ELSE IF P5• 1 THEN HPRI 
NT {35 . 23) ."Y ONLY " ELSE HPRINT 
(35 .23l.•X ANDY" 
1400 RETURN 
1410 . 
1420 . DISPLAY SELECT li N[ SUBRO 
UTINE 
1430 HPUT (232.0) · (639 .1 7).1 
1440 IF PS-0 THE.N PSS•" lRACE 1. 
Y" ELSE IF PS- 1 THEN PSs-·TRACE 
1. X" ELSE IF PS- 2 THEN PS s-·T RA 
CE 2.Y· ELSE IF PS- 3 THEN PSs-·T 
RACE 2.X" ELSE IF PS-4 THEN PS S­
"REFRESH " 
1450 IF PS- 5 THEN PSs-· oiSPLAY M 
ODE" 
1460 HPRINT (30 . 1). PS S 
1470 RETURN 
1480 . 
1490 . PLOT SCOPE DISPLAY 
1500 FOR Y• 16 TO 156 STEP 14 : HP 
UT (0.Yl·(639.Y+17l.1: NEXT 
1510 GOSUB 620: GOSUB 1280 
1520 SB- &H6100 
1530 IF PS-0 OR P5- 1 THEN E8- &H6 

lB (f)p li) e 6 lB (fJ(> 1I5 e U.S. ORDER DESK: 
(800) 237-2409 PO Box 58342 

Renton, WA 98058 

357 ELSE EB-&H65AF 
1540 IF PS-0 OR P5- 2 THEN YS- 1/P 
0 ELSE YS- 1/P2 
1550 SF- (150/252)*YS 
1560 HCOLOR 2.0 
1570 I F P5<>2 THEN GOTO 1640 
1580 FOR 1-sa To EB STEP 2: v-11 
0 (PEEK( ! ) AND &HFCl~SF: X- Cl · &H 
6100)/2 
1590 IF X-0 THEN IF Y>l9 THEN HL 
1Nf(X+20 . Y) · (X+20.Y).PSET: NEXT 
1600 IF Y>-20 THEN HLINE (X+20 . 
Yl.PSEl :NEXT ELSE HPRINT (50.3) . 
• POI NTS OFF SCREENI":NEXT 
1605 HCOLOR 3.0 
1610 FOR 1- SBTl TO EB STEP 2: Y-
170-CPEEKC!l AND &HFCl*SF: X•CI· 
&H6100)/2 
1611 IF X<l THEN IF Y>19 THEN HL 
INE(X+20. Y) (X+20 .Y) . PSET: NEXT 
1620 TF Y>- 20 THEN HLINE (X+20 . 
Y).PSEl:NEXT ELSE HPRINT <50 . 3) . 
• PO INTS OFF SCREENI ":N EXT 
1630 GOfO 1670 
1640 FOR 1-SB TO EB : Y-1 70-(PEEK 
<ll AND &HFCl*SF: X• I·&H6100 
1650 IF X•0 THEN IF Y>19 THEN HL 
INECX+20 .Y) CX+20.Yl . PSET: NE~T 
1660 IF Y>- 20 THEN HLINE <X+20. 
Y).PSET:NEXT ELSE HPRI~T (50 . 3). 
"PO!NfS OFF SCREENI " :NEXT 
1670 HCOLDR •. 0 
1680 RETURN 

INT'L & TECHNICAL: 
{206) 235-0917 

What; are you lool~ing at;? 
ttn swer: Burl'\ e 6 Burl'\ e 's f irst adv ertised s oftwar e sale . $5 off a ll B8B 
s oftware. n ow through m arch 31 , 1990. Go for lt. 

OS9 Software ( • :a 256K required; •• = 512K required): 
FILE SYSTEM REPACK -- Reverses hard and floppy disk fragmentation. 
R. S. a: - Real Disk BASIC for CoCo 3 level 2 systems. BASIC ROM required. 
EZGEN - Powerful disk-based bootfile editor. A real timesaver' 
PERTASCII" -- Multi-user scrambled letter word game. 15,000 word dictionary. 
WILD & MV -- Use wildcards with most OS9 commands. Move directory entries . 

BASIC Software: 

629.96 S24.95 
699.95 $34.95 
6 19.95 $14.95 
6 19.95 $14.95 
819.95 S14.95 

HYPER-I/O -- Disk BASIC for hard disk, big floppies. Specify 8&8 or DISTO HD. Sf9.95 S24.95 
HYPER-I/O HARD DISK UTILITIES - K. Berner's wildcard copy, delete, search. $21 .95 
DISK DOCTOR-- K. Berner's FAT/GAT editor. Also locates and hides media defects. $17.95 
BEST OF BERNER- Get a deal on both HARD DISK UTILITIES and DISK DOCTOR. 689.98 $37.95 
HYPER-Ill -- RAM disk (512K only) and printer spooler for CoCo 3 and HYPER-I/O. 612.95 S 7.95 
DUNGEONS OF DAGGORATH- Dyna Micro's popular cartridge While supplies last 62 4.95 $14.95 
DAGGORPATCH -- Adds disk UO, auto-repeat & more to Dungeons of Daggorath. S 9 .95 $ 4.95 

: • WA -Resi>ENTS' AOO a:,%, SAlis TAX"'\ 
11ffordable Color Computer Hardware: , u.s. coosadd$3.30. Min. u.s shlppo~~g 

1 $3.00 Min. lh•ppong to Canada $'.00 
COCO XT -- Adapts PC hard drives to CoCo. OS9 software included $69.951 Pleaseallow2weellslordawety 

COCO XT-RTC -- CoCo XT with a battery powered real-time clock. $99.95 1 Ovemlohtor2-GaydeijveryavaJabletor ' 
' 1 ln-s10ck hems. 1 

XT -ROM -- Boots OS9 from B&B hard disk automatically. $ 19.95 I Sohware upgradoa $5.00 each W/ ,_Pt. I 

4' B&B HARD DISK CABLE SET·· Extra long-- not the usual 24". $17.50 \.. _. - '~d!nal!.:S.;s.,!lieP!'Il; •• _ • .' 
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RAINBOW 
····SCOREBOARD **** 

ADVAHCEI> STAR'TRENCH ( fHE RAINBOW. 7 1!61 
4,750 S1111)halle Mart ... Laval. Ouebec 
4,500 Fran~~• DIGoovaoni. Olney. MD 
4,475 DaVlCI Schaller, ClarkSIOn. WA 

AN DRONE (RadiO SMCIC) 
28.635 Waynt RotMirtl, St•lwa:et, ~ 
20,8.20 Gwy81ldu-<. WK.I'rlle,Oti 

ASTROBLAST CMM:It 0.1.11 
.&9.356 ~ S 8•- LlkKde. CA 
~.825 Tony &.con. l.l Ver.- IN 
:>.&.980 ~S1!i:I.CoutteVf, 8n".&IICo'Ur'lba 

A TOM '1Udio Shlld<) 
Ro...no 2 Cooail (•24! ~Donegan, S.....'V4H'" ,.,., 

BASH {SRB Softwtlltl 
1.3.&2.800 OaV1CI Au>Q Lym&l'. NE 

744,900 Ardy Ca<uw N01111 Cnattes10n. SC 
BEAM RIDER (0 4 0 Solr,..,., 
2.171.280 Rose Snydef, CWIOnnatt. OH 
1,946,i4l) Jat"K Snyc«, CI"C!Ma: .OH 
1.232..t.JO Beverly A•MI Appeton WI 

IIEE ZAPPER (THE RAINBOW, 9.1171 
28.2'"5 W 111M c..rn.. err- Road MO 
• 5.785 DIMo Hat!M.IInn Olo)'OOt. 8r tlh Co~ 
2.825 FreclefiC~ LIIIO't Mtddeton. Mva Sc:otll 

IIIOSJ>tiER£ 'Rad o Sll«i<} 
8A.OOO Ty Stoe1u;dale, ~ ne. WI 

IIUTZ {Tl-4E AAINaOW. 11<88) 
128,<00 Jerry MOO<IOO. JaoUoflVII'e, FL 
89,150 RyUfl Sctllech1, Gack~. NO 
68.975 Joel I(~. Indianapolis, IN 
63 150 Krv'lj 8ry5on. WOOd~ GA 

80UIIC1NG BOULDtAS •O«om Products} 
2~ 1 ee o.nn.a Zot» can•trvldt NY 
'8.874 M~ ZOOt Ctt"trNCII. NY 
'!),930 PallO Glltn..w, S.C.o < Owbolc 

BREWII.ASTEA rHOIIASOFT) 
158,275 Olr• Dona~. E"'lo ()-1 
133.025 Ardy OeGroal. Sag naw Ml 
~..500 Cllr.s O.t!'eon Ptt"" I NY 
52.175 Heldef SaniO$ Moltbtal OuvbeC 
61.925 Werdy Staub Mounds"'"'· wv 

BUZZARD BAIT (rom M•~l 
230.100 Jason Ba.-• ,....,.,.,"'"· Ml 
79.000 Scon Wa1Afllandtr, Br!O'I H~. Ml 

CA.SHMAH (M<:IITttltl 
• .910 Heldw SaoiO& Mente;~~ Ouab8c 
;o.870 ~'" Pereda. AO'CICIIA CA 

CA VEWALK ER /Radio SNtd.l 
209 870 Todd Von N ~,. lu ol Palm SC 
18.1.290 Robert Young M IC!Way Orttar>o 
41.()60 RuSMI W ar<en Bl!v..s, Tucson A7 
3.&.720 Clms Ktltmo. Bethel CT 
:r.l.309 Ca!P!y Eng and K1mble, G endale Al. 

CLOWNS & BALLOONS /Rod•o Sh•cl<l 
l58a.9eo Faye KHtlt. A~JQUS~a. GA 
2• 7 ..500 Franoue DoC ovll!n • ()nay. MO 

7!).180 Cllal1es Mete .... Otita Jcl AK 
COLOR BASEBALL IR.»o S't:B:Jc 

38&.0 Franclt C 0 AmalO. B'OCK!yr. N'( 
595-0 TOil'l Chwr\ICif\0. Broellyn. NY 
•12.0 8•.., S Bt.wne. ua...sroo. CA 
389-4 w .. L&:n-.r, Gr~ o. 10 
387.0 Joel S:oekiCIM. Rae ne, WI 
276-0 Kev>nW....,.miiChe<. Payne OH 
236-0 John V<lltnlttHI, ~4all0tougt1. CT 

COLOR CAR (NOVA SOFT) 
343,075 Ounc;an C<tMtron Ci' ppew;a Fal;s. WI 
318.550 Aloin M.lnln. C«rwan. Clnlaroo 

THE CONTROLLERS THE RAifiiSOW 2.88J 
365 Roge< RII'COI C~r-. SC 
308 Ern C.llon Ch.u'""'"· SC 

CRYSTAL CASTl.ES ('ThutltHt v,._ 
S• 5.220 Jasor T,..,.,,.~ M..rpl'ylbo<o,ll 

DAllAS OUEST /~ Shitd<} 
81 Btac1 WQC)n Lllh.a 89n"'S. GA 
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85 Pau' Suonf'lll!S. ()t1IOglll Park A. 
85 O.Vod Jnd Slw'oy Johnson, Ul Clolrut, NC 
86 Roy G<•n• Toledo. Oti 
86 M&la~• Moot AorenCil AL 
86 Cu111t Tro~mm .. Murpll)'St)Oro,IL 

DEF MOV (THE RAINBOW 1·'87) 
50.566 FttMoU OOovann. ()!,.y IJO 
~ Doo11 f'GO Mamnez. M.a.,.. A. 
39.320 ~Sm Ill ~enay Br I• 

OEUOUTIOH DERBV IRMk> Snadr} 
113200 Gary Buclz11k Wu:e•,,.lt. Oti 
110.500 Jason l>owna. A tNint. OA 
100.S00 Ad>ard W1\~'bal;er, Bton;<, NY 

DEiolON A TT ACt< (ltNrgc) 
279.435 .JOf' Hobcon. Pla.n'Old. WI 
202.260 Tom Br!Qgt. I'll GdaJe NY 
89,285 Upton Tllelmn$ 1\moid, MO 

DESERT PATROL (AicUAflllflatxJn/ 
I 099.899 Clwls lucltO, ~e< CO 

505.250 Ricky Tu•~Mt. Mar<lw. OK 
23-1.300 S.-.en Turcon, Matl .... ~ 

DESERT RIDER RMJro Shacl<) 
eo.103 Tllollla5 Pay~~~n. Andersro• sc 
68.353 ~,~,., AI' San Juan <:aois:rano, CA 
65.351 .....,.,, lloocloll.y <>nton C"" 

DEVIl ASSAULT (Tom MrrJ 
1866,100 S•ephane M.orltll Y..~.~ 

823.550 Otlt Krutgtt, Maple Adge. 8n~$h Co4umtQ 
DOWNHILL (THE RAINBOW, 1/89) 

1 o Jamoa Ooneoan SaUOfi<Le5 NY 
10 Atrry Scto•er. Denmat1\. WI 
10 RyunSctl~ Gado!O!', NO 
'0 RusMI WMen 8t>~etS TIGO" A2 
·o ~ Stue Ntlslw ~.TN 

DOWNLAKD r~S/1.0.1 
'25.450 ~ No<n-. 0 Filion. MO 
99.982 Ero: Mefoon ,......~DE 
99.980 Damy Vfmen. Rome NY 

DRACONIAN (Tom MIX) 
137,810 Cnns Lucero. Denver, 00 
127.870 MIChael Muoltn. Bulfa:o. NY 

DRAGON FIRE /fUdiO Shacltl 
160.835 Er•c: Olson. Who;Uon. IL 
146.325 S•OI)hone Moltlet llrta!. Oueoee 

ENCHANTER ,ltlfOCOtfll 
4001361 Oavd P McCoy. fr811k.on. NC 

FIRESTOAM tlliE FIAINSOW 1 80) 
22.505 Child P,.s ..,,LUMialld Saso.al-
11.250 s~ Man .. Y..<~~. Quebec; 
5.880 KJ1ry Rumpel. AICOICI.a WI 
5,180 MWk Bt-• Nashv te. TN 

GALACTIC ATTACK (RlldiO S/!«1>.1 
3 1,100 Up1on Tho'l'las, Atr>old, MD 
29,030 Oavod CzameCIII. Northamt~IOn, MA 
26.370 Jeff RemiCk, Warren. WI 

GAI..AGON (59«11111 AUOCil!IIIS) 
751.~0 Sot, Gootg . Brasl.a BlazJI 
357,890 Jason CfouV!l, HousV1. nc 
328.820 BMnard Burke. l,.. s ~L MO 

GANTELET (lJi«'oto! Prodvcts 
115..398.298 Pill WOOd.ng Ae"'OII PA 
~.23S.820 K..., ~"d ~ W' 
23.643.720 Ger1111 S!lt._t< Ar.lotda'o. GA 
GANTELET ll to..talm Products) 
65.399.289 C«ey Kepler, AonoiiO. PA 
17,101,060 8ryiln a.a, Ma00$$ll5. IIA 

4<11,'190 MilOt Manon, Woodnd!le. IL 
55.015 Andy Freoman. ru~le [ 81'&. WI 

GFL CHAMPIONSHIP FOOTBALL H ( Tandy) 
1 04&0 t.t..11'1< E WtMoO!v. Tyler, TX 

S:ZS.O Ryan Grady, ~tlury POlk. GA 
522 • 4 Jolll Enoar-... Omolla. NE 

83·3 Cila"ott ReYe Cit Cotm.Lllurt<'ll. Ovebec 
GHANA BW AHA ( RildJo S/laclcJ 

2.350.750 w k;hatt Heu. c~ 1l 
702.520 JoMpl1 ONney, Aug..s!;l, GA 

400,000 Tom~ M"-'. tl 
282.070 Kelly Jones. Wl!l51 Salem, OH 
174,410 CQillti'Yl Jtntuch, Dulur, OA 

GiN CHAMPION (flltdlo Snlld<J 
2.22.&·0 Lot O.lltl Slltl Rock lA 
1.602.0 J.n~mt Garner. FL Worm. TX 
I 120-0 Klm JoiN. POt\ Cog. Bmlh CoiUO'bil 

GFIANOPRIX CHALLENGE 'OitH:>om ProducUI 
67 710 H Ongwe LIICI'f41d, CT 

GAOBOT (CIIIId/8fl 1 ~ Worltshop) 
9.665 w~ Slab Mo..n;sv.le. wv 
8.090 Cu<1 LGOOI LOU~ KY 

HEl.ICOP'TEA HERO (THE RAINBOW. 3 88· 
4,808 Jtny AnclttiOfl JacksortYM• FL 

103 Pto~ Ho a;911, Monlga, CA 
78 Chr~ Nu-. LockpOtt, NY 

HITCHHIKER'S GUIDE TO THE GALAXY (lri/OOOm/ 
<IOOOS9 Roy Grilli. Toledo. 01-t 
4001422 Jell Holi!Wn. W8*1oo Clr>!anO 
400'510 8ted 'lli;son. L ihraSpnngs. GA 

IRON FOREST /Orctcolr' ProcAJcul 
5 671.500 0oo.G.u Paa..JOO RdtfM>Id 10 
4.088.000 Glot .. l Roley. ~ 10 
3 173.200 Cner~ea 9oyo Atrle1f;o nc 
2.676.300 J~ eo,..s. Amaro~~~ nc 
1.37&.850 Rdly 111"-tll. ~ ()( 

JOKER POKER {Tl-4E RAINBOW. 3.'87) 
62.067,806 C.•o10 RuiiClken. Man$1leld, 0H 
• 7.505.822 Blil1nJamot1on.Klngslon. OntariO 
21.733.284 Jon Fog:ll'ty Yale, Ml 
JUNIOR'S REVEH<IE (Comp.JI-.re} 
2. 503.000 Slfpr .a ... ~ Laval. Ouubec 

257.600 Ke•l!l Cotten. Rocky MouriL NC 
JUHKI'OOO (THE FIA t.BOW, 11 84) 

535.7eo Clwtt• Grnn. ~ GA 
356.850 Jon HcQon Pillinf~, WI 

18.990 Joeii(IM II>OIIN!pok IN 
KING PEDE (T & 0 Solfwa-.J 

1£5,035 Tr.a~.a (ckJiol!, Nat1l1 Plane. NE 
83,855 Mh Sn~. APen. OK 

KING'S OUEST Ill (SJ11ra On·Linel 
21~10 David R.ng, Ly'l'lan, NE 

KNOCK OUT tGtcom Products I 
472.9!15 Ftlt1ri 0 Arn.to, 8tool<lyn. NY 
183.675 Ru.h C...,. Po-t ~'d. WA 
1:lS.990 C1tr4 Do._, Eud.d OH 
105.585 Bob Bt~t~$f-&ill. Jt. NOI-..ood PA 

KORCINIS RIFT (f.(ly!t} 
188.250 r.w>oluv-. MeA......, nc 
186.710 Tony Hatbln. Cu!tto101, AL 

KUNG-f\J DUDE Surtoog Systems) 
32.000 Tony C>otg41y. U.we-sny Par~. PA 
16,130 Rod MIKOl, Soraeola. FL 
14,305 David Sctotllro, San AntoniO, nc 
12.150 Cooy Ooegan F-alon. NV 
10.H~ Ra.'ldtM'Ier,Sorasota FL 

THE LAIR (F~ SoitwtvtJ} 
112.940 "-Wa!IOII PlaJb.lrg PA 

LAHDEA (r & 0 ~I 
;eo AI> er.. n. to;eapen. Oturre 

LASER SURGEON lliE lriCROSCOPIC MISSION 
(Acth ·oOOI'II 

42.767 Joi St.lnllly Hl.ttlsbll:g. IL 
LUNAR-ROVER PATROL (Spectr.IIA$$00611S) 

73.500 Alon W.,el"rng, G '.:!will, Ml 
66.200 Chuel< t.e!'ootsky, N. Jack$00, Oti 
.r.5,700 Kamtron Penell, Lute~ AR 

LUNCHTIME (Tom M1x} 
118.825 J.uon ~. MtOO'nkletl. M 

MARBLE MAZE (O«om PI'Oduc#) 
353,220 Dlrnd Boland. 0~ lA 

30.650 AM»r~nods,WitilltCI) ~ 
A MAZING WOftl.O CJ1! MALCOL.Iol loiOATAR 
(~«liD $riMA 

8.1:>5 ShatonB/owt>f,NtwC~ WV 
7,830 Aooe'1 Me~ Aodlb'O at 



7,5'5 Josl!ua WaNQe . Freev:Ue, NY 
7.155 Kreig Bryson Woods!OCk. GA 
7.035 Tnoma' S Cot1ll!1114 Y>WOOn Beach. ~ 
6,530 Robe<t Young M ldmay, OntariO 

MEGA·BUG (R/IIdlo Shade) 
12.000 Mat~ Smith. Co~11-f, 6r.UshCoiU'Tiba 
10,044 Oougla.s Bacon. Modd'etown. CT 
9.309 Alan l<ra!Tuir, Cooila'J'ae. MD 
3,263 Amy ~lle•. Denmark. W1 
2.292 David Weaver. Amstardam. NV 

MEMOCARDS (THE RAINBOW &87) 
3.120 LIM Gagne. SH>avd O..ebec 
1.96£ Scott WaiOikoeW'CZ. TWOIIVOIS, WI 
1 Jl40 Sara Mtte.staedt. Kle WI 

METEOR STORM 3 !THE FWNBOW. 10i89f 
5,025 M~ Bns~e. Naanvd'o, lN 

MINE RESCUE (SRS Sofrwa/81 
670.200 Chuck Lello:!:ky N. JDckSOC'I. OH 

MISSION: f-16 ASSUAI.T tiAIJcom Productsl 
565,395 Tony B3con. ML Vernon, IN 
468,750 Karen Jesum. C!woland, OH 
355.570 Stlt1ing Doll. Ouod;u. Ontar<O 

MISSION: RUSH'N ASSUAL T (DIIH:om ProductS} 
1.210,550 R~t Me"erd, ROCKford, 0H 

787.300 Tony Bacon, Mt Vernon. IN 
381.750 Clay Jot~~~s, Wooster, OH 
212.500 Kelty .looe$. W"t S;ilem. OH 

MONSTER MAZIE (Radio ShM:IrJ 
255 000 Joel w. canNchael, Pm Bush. NY 
52 510 Chris Kt~. Belhei. CT 
12.i50 Pa.tl OIIVota, Valejo CA 

ONE..ON.ONE (Rlfaoo S~ 
1.310.0 Jon B•eckel WHningiOII, OH 
1 ,302·0 Thomas Payton Andetson, SC 
1 ,281).0 Randy &nde~lld Page. WV 
1.276-0 Jonan~an Ooms. tl!d•aMpOI s, IN 
1,260-0 BrandOn Aeete. ~oel\amauga GA 

OUTHOUSE (A1#1Tron} 
534.060 Kay Foxe. Kansas Ctty. MO 

59.&41 San Zehel. Coal Center. PA 
38.&40 Dave Staub. Molll'ldSII•Ie. \W 

PAPER ROUTE (OUX;om ProdiJCI$) 
2•&.<100 Ca~hy E Kim~. G1~.e A2 
150.560 Heatnat Hamoten. Bat Ha!iw ME 

PITFAI.I. II (ActrV'oSJon) 
1,668.500 SIIICIY Balter, Matlin City, Montana 
1,519,500 Jom HammOII$, Mal1tn C.ty MOII!al'a 
1,085,500 Trac:ey Lee Slack, ArNOOd. OntariO 

871.500 Allton FIQ•oOll&, Eng lsi!. IN 
586.500 Jor>atnan T olosl\o, T omngton. CT 

POOYAN {Dataso/IJ 
, ,453.950 lois Crowson, East Allan, ll 
1,288.050 CraJII Schnflodi<. No!1h Pliiltll. NB 

626,700 C/1at1es Rene de Coc•e1. Saliii·UIIIIent 
Ouabec 
POPCORN (RadiO Slmd<.l 

150.560 TOO' Cherublno, B<ooklyn. NY 
I 05,560 HBalner Condit. GraltDn. NO 
26,889 Clauele Jab&n. Matane. 01108bec 
25.450 O&arv>e Mozzelll. P ttsburgn, PA 

PROSPECTOR (THE RAINBOW 12188) 
57 300 Andy 08Groat Sag!NIW, M1 
56.150 Sara Moneslaedt. K e1 WI 
51 ,850 Joel Ketn, lr>a<~napolos. ,N 
27.650 Ryun Schled'lt. Gackle. NO 
15.150 Cray Augsb~~~g 
5.000 Chns Nuwer. Lodqlolt NY 
4,100 Mg<e M~l&ostaedt. Ktel. WI 
4.050 Juna Kaptrammer 

PYRAMID 2000 (RadiO Shacl<) 
220 Man Chiii!)OWSkl. Webstflf WI 
220 Dnrren King. Yol'l<lo~. Saskruchuwan 
220 Mile Sn)'<le <. Allen. OK 

PYRAMIX !Color V1111ntte) 
72.050 Torosa Grant Groton. CT 
68.550 Andy Freeman. Tur.•e Lake WI 
67,850 Rlcl\ard W•nkell);l~oO<. Bron~. NY 
37 950 Blain Jarnoeson. KlngJto<l. On!aroo 

OUIX (Tom hfiK) 
8.d07.n2 John Haldill'la. Tompe, A2 

RAD WARRIOR {Epy~) 
21 .424 Robert ~lfen:l Rod<lottl, OH 
10 064 Kre.g Dan <II Brys011 WoodsiOC~ GA 
8 736 Jonatlan Fullenon. Gardiner, ME 
6,018 Die<ltiOI< !Yown, Ponelku~>lafl GA 
4,388 Sean A.Js~ll . S<ilnt Jolm. New B<unswdl 
4 224 Josh Encarnaltor Omaha NE 
a 112 Ranoy St~. RaCine. WI 
3 936 Mattllew Sm lh. Courtenay Brobsh Columbla 

RADIO BAI.I. (Radio SltltcA) 
1.780,870 Joollyn Gagr~e. St·Oavcl Ou.._ 
1.761.030 Enc Mellon, NewM. DE 

1.666.870 Use Gagne St·Davcl. Cklebec 
1.557,100 Davtd Rllllsh, Hadley, PA 

REACTOID (R.tdiO Shack) 
8.055 Gary Budtak. Wts18MJia, 0H 

REO WARRIOR /Radio SMck) 
5.488 Scot! Godfrey. N.ashua. NH 
4,1~ Roger Rance Charleston. SC 
4,011 Enn Carton, Cha(le~ton. SC 

RESCUE ON FRACTAI.US (Epy;Q 
1 000.948 Steven UJVary. Calgary. AID&ria 

323.167 t<ennelll H1l Sevema Patk, MD 
RETURN OF JUNIOR'S REVENGE (Colotware} 
2,053.100 TetH~tGmnt.Groton.CT 
1. 792.800 Chad Presley. Luseland. Saskarcl>ewan 
ROGUE (~I 
1,000.1~ OavtdRonc. Ly11131\ NE 

71.833 Jon Fogany, Yale. Ml 
65.529 Josoph H C3ml)ball, Nol10lk. VA 
15,400 Denny Turnet, VIrginia Beach, VA 

SAILOR MAN (Tom !.fa) 
427.700 ~amle Scllarn, Ed$on, Alberta 
332.200 Jason Downs, Albany. OR 
2ol7,900 Jason Bau~Jr. Menom nee, Ml 
243.300 Scou Watert~. Benton Harbor, Ml 
231.900 Jesii'Cll W IIUns. Soy1110ur, TN 

SANDS OF EGYPT (Radio ShliCk) 
87 T~stan Tatlluc RicMlond, Onta110 
82 Edward Rocha. CobleSk~4 NY 

SAUCER DEFENSE (THE RAINBOW, 41871 
95,000 Kev n H.ltxln, Conway, A2 
40,000 David Hanmil1111, Osovoos. Bncsh Columbia 

SCRATCH GOI.FI!R CTriE RAINBOW, 3189) 
63 Luif Smedberg, Chulubusoo, IN 
82 Fran'\ Sedl~Well<, Carmel. NY 
81 Jll'/ Wooo AlettandfiL MN 

SHAMUS (Radio S/ltlcl<) 
61 ,745 &:on Gatvao, T.venon. AI 
50 ,sAO Cllro$ Kremo, Bethel CT 
20.870 Latry Nltvmann. Jr., l.ymwood. WA 

SHOOllNG GALLERY (Radio SNCk,l 
3e.930 Patnci;l S!filltty. Llltleton. CO 
27.270 Joce1Vn Hollyer, Mon;gomery. IL 
25.870 He.der Santos, Momrual. Quebec: 
25.510 Donald Ktludson. Minot. NO 

SHOOT'N RANGE CTHE RAINBOW, 8187) 
55.623 PatJI Rooblns, Picayune, MS 
1• 702 Rchard WI~, B<OIIx, NY 
13~ Phdl'9 Hoosten. Mocles10, CA 

SHOPPING SPREE (THE RAINBOW, 7/89) 
52 Jason Bauer Monommee. Mt 

SII.PHEED (Game Ansi 
107.517 Josh Encamallon, Omal\3, NE 
93.351 Shan McKinney, Horton, AL 
80.803 Fra~klt D.Govanno, Olney, MO 

SL.A Y Tl4E NERIUS (ROJdoo ShilckJ 
73.091 Jell Remick. Watren, Ml 
65 921 Clwl lucero, OeMer, CO 
63 476 Clvls Kremo. Bethel, CT 
21.410 Scott SeviiiUOn, JaiMSIOWI\, NY 

SNEAKY SNAKE (THE RAINBOW, 8187) 
137 Guy Oreo1111. &odenton, FL 
102 Mol<e A it_ San Juan Calltstrano. CA 
91 Chris Nuwer. lDclq)ort. NY 

SPACE ASSAULT (FIDc!Jo Sllack) 
49,070 JoN! SIOkes, O$oyOOS. Britsh Columbia 
13,110 Jelt RemiCk. Warren, Ml 
7,280 JasonKopp, Downs, 1t. 
6.750 JoM Weavar, Amsterdam, NY 
6.120 Oevid Weaver. AmsMdam, NY 

SPACE IHVA.DERS (Spectr81 Associates) 
3.920 An Enkon, Neapen. OntariO 

SPEED RACER (Mic/ITron) 
103,120 Rl(l(y Tu(~n, Marlow. 01( 
97400 J&ff Momson. M3tlow. OK 
96.420 Katen R.m Rer. Adams, NY 
96.000 Amber R~ \'VIto City. Saskax:t.wan 

SPEEDSTER (THE RAIN BOlli. 8187) 
260,500 Kwon Haton. Coi'Way. A2 
211,300 Paul Robbins. Plca)'une. MS 
117,080 S.l Mlf11Q10n. Mllrodon, CT 

SPfDERCIDE (RI/tdlo Shaci<) 
27.734 Mite l.eBtun, Cornwall Onlano 

SPRINGSTER (Flddlo Shack) 
379.210 Wayne Robans, S~ IWB!fi Of( 
303.520 t.laoli$ Hartna<lll, Osoyoos, Br tiSh ~mboa 
200.870 Denise Rool Thomda:e, PA 
41.230 Jason Trammel. Murpllysboro, IL 

STAR BLAZE (Rl!dto SMQc) 
9.150 Amy Sct11'11er, Denmark. WI 
8,950 Richard Ourll5en. Gruntttal, Manttoba 
6.550 Flln1 Weier, SWarthmore, PA 

STOCK 3 (THE RAINBOW 11188) 

n .386.525 Guy Gr• ne. Bradenton, Fl 
STRATA (THE RAINBOW. 5.-88) 

4 380 Blain Jamieson Kingston, OnulriO 
4,040 Ryun Schlecht. Gackle. NO 
3,1 ,0 Ki!Uly R.lmpel, Arcadia, WI 
2.992 Alan Undabe!'ry, Thornda,., PA 

SUPER PITFAI.I. {Rtld1oSIIM:Io) 
2.373,000 O..IVIY Lee Fye, lndependonc;e, MO 
1,995,000 Joel W Catmcha8t, l>ine Bush, NY 
1.930,000 Phyf~s C<oss. lndlanapolos..IN 
1.752,500 8ru(.e Hollsommer, Adley Park. PA 
I ,723,000 Robe11 Young, Moldll\ll)' Ontario 
1.708.000 John l.tpetrew. Rlalng Star, TX 
1.700.000 Torn Jones. MWI. IL 

TEMPL£ OF ROM (RadiO SIIXII! 
604.000 Troy Graham. Arnold, MD 
507.700 Adam Brouglllon, Moms. PA 
303.800 Tim Hennon. Hoghland. IN 

TETFIIS (RaDIO ShacJc) 
9,110 JOhn FrtiOrltl't. Nallona Hetghls. PA 
7,55, JOOi w Cannocao!. Pme 9\Jsh. NY 
7.402 Jason OcrHnS. Albany. OR 
7,092 CIV\s Kromo, Bitnel, CT 
6,22A L.orl Hallrty, 1.<1 Porw C.ty, lA 
6,122 M.1ggla H3dlba!1h. Cbyton, NY 
5.955 John l(relley, RocheJI8t, NY 
5.662 J•mmv Garner, F011 WOr1l1, TX 
U58 Chudt Letrotsk)'. N JllCkson. OH 

THEXDER (Serra Ott·Ur»} 
3,001,300 Jouph CI>Mk. West Jord~. UT 
2.033,000 Fr.~nkle OO•ovanr>t, Olmly, MD 
2.011.200 Tra\111 King, Momros.. wv 
1,623900 TomGaVW11Z Roanoka,IL 
1,411,700 St- Hat~n, B.lox•, MS 

llME BANDIT (MichTron) 
76.030 Brent Morgen. C.OtaMI1e. (ltj 
59.020 StePilerl:a Morgan. C.nUIIVi'le, OH 

TOADER (THE RAINSOW 2189) 
7.047 JeMoca w .ouns. Seymour. TN 
5.117 Jon Hobsol\ Plalnf,.ld. WI 

T'REKBOER (Mad! Data) 
123 Rey Grant Toledo. OH 
132 Ma!lhGW FU<llieh. t.WOioro, TN 

TRIG ATTACK (Sugz Soltvlo;n) 
196.000 03s1101Jndra Stawnn. Sacramon10 CA 

TIJT'S TOMB (THE RAINBOW, 7188) 
54.3" Brian Brllmi. ~. CA 
53,280 Wd Jam C~. Bryans Road, MO 
24,190 Keft'l H Penole)l, MoniQO!Tiery. AL 

VARLOC (Radoo Shad(} 
2.502 F•11111\ O'Amato. Brook'Yn. NV 
2.032 Tony f.iatb<n, Cu•man. AL 
2,032 Edwerd Rocha, Coblesllllt NY 

VICIOUS VIC !THE RAINBOW, 7186) 
I 8,813 Tal b ~<hat>, 9roN<. NY 
15.063 Jolin Conley, E¥8811. WA 

WARRIOR KING (Sundog Svstems) 
46.100 Asher Mart.,, Woodndge. IL 
33.050 Dat1 0ea50n. Reno, NV 
31,800 Jason Co!long Jlldtson, MS 
30,500 Mike Sobjak. RNclong, PA 
18.700 Jonon Bauer. Menomli>M. Ml 

W11.0WEST (Tom M<K) 
62 Fatrel Kenmor Phoon..c. A2 
35 Peut Summers. Omnoe Pari\. Fl 

WISHBRINGER (lniOCtNnl 
-4001201 &ad w r.son. ulhia Spnngs. GA 

W1~o·s OEH (Tom Mix) 
593.950 Rlchard W;t*eibauer, Bron•. NY 
467,000 D<IVld Reasll. Hadley. PA 
425,350 uuf Smodbero. Columll!aC.ty,IN 
195.050 Mlllk Tooehetfe, Proslo<l, CT 

WRESTLE MANIAC (Dt«om) 
958,971 Mate Rc11er, Cnc.nna!l. OH 
546,315 Lools Boudlard. Gat.neau. Ooebec 

XEHIOH (C>Wcom) 
429.S30 CIYIJ I>Mrleln. PaekSI\II, NV 
159,190 Chat1es Rone de caue~ Sillnl-lall<tnt. Que. 

bee 
ZAKSUNO (EIIe Softw;ue} 

557.900 Torn Cher\Jbino, Broololyn. NY 
357.550 Maron Parada. Arcatdia, CA 
268.350 Tony Bacof\ Mt Vernon, IN 

ZAIO(ON (D.tta80f'l) 
2,061,000 Byr011 Alford. Raytown, MO 
1,950.000 Blake Cadmus, Aeadong, PA 

ZOHER\JNNER (R.tdio Sh«<rl 
65.535 Sootl Goof~. Nashua. NH 
65.535 Mike WoychWlen. Coq\dam, Br111$11 ~ 

lumbla 
ZORK (lnlocom} 

35<Y.l28 Konrue Gla111 Toledo, OH 
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In re-.ponse to questions from: 

• Harrison Fellner: In l\- hue Fire of 
Erermt\', to get the pickaxe you have ro 
firM get the axe and rag. Then go to the 
forest and type CHOP TREE. Go to any 
tree except the big dead one. The 
computer will ay > ou put a big ga!>h in 
the tree and there i~ sap. Type GET SAP 
and the sap will saturate the rug. Now 
go back to the :.hrine and type PUT RAG 
Olf PICKAX£. Now you can get a good 
grip on the pickaxe. Type GET PICKAXE. 

Ridwrd On em 
Ntce\ ille, f Juri do 

• Kn ty Craig:Toenter rheGennanair 
ba~ in lmerbank lnciclem, take the 
newspaper to where the guard IS and 
read it. You may find an item and .,., ill 
also be able to enter the air ha-.e any 
time after that. 

Frank DtGiovanni 
Ashton, Murylund 

• Tanya PeUy: In Pyrumid 2000. ns far 
as I know the m~ue contain' only a 
vending machine. To get out. l..eep 
going until you find a pit. 

• Andre\\ Yarrows: There are more 
than two people in the Sew!llth Link. I 
found Juliano. a o,<tge. in the town that 
~lis ships and n)·ing disl,. Bu) a disk 
and folio.,., a stream south. You will 
find more merchant~. Go west across 
the 'ttream and you will fi nd i'llands 
connected by planlmg. Juliano i on 
one of them. 

I ah.o found Dirilia in a town to the 
soulh-weM of the ca!..tle. You need a 
pirate hip to get her. 

In the Ca'ttle Thoro dungeon, hoY. 
do you get pa t the Maze of Water 
level. 

Robbte n iedeman 
Nell London, Missouri 
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Scoreboard· 
r need help on Castles of TltaroJ.?­

gad. In the level " here I find a magic 
match. I also find a IOI'('h. When I try to 
light the mutch. nothing happen '. I 
cannot get through thb level. Is there a 
..ecret door here? What do [do with the 
match'? Are there invisible doors like in 
Dungeons of Dagf(oratlt. If so, how do 
I see them., 

Nathan Km~: 
Frtnchtown. Momana 

Srortbourd: 
In Dallas Quest I've gotten to the 

cave entr:tncc. but the natives won 'tlet 
me pass. The clue !>a)' to usc the ring, 
but hoY. do you use if? I've tried every­
thing. Plea<,e help! 

Amanda Rm~o 
Grunsboro. Nnrth Curolma 

Scoreboard: 
[n Dallas Quest be sure to close the 

pouch after falling out of the tree. You 
will need it to u e the dinghy. 

How do you get Lhe nashlight in 
Dallas Quest? 

Dra:< Friton 
Aliquippa. Pemuy/l'tuuu 

Scortboarcl: 
Hints for Oblique Triad's The Si!l' 

en til Lmf..:: Castle Thoro (Lhe castle you 
begin ne~t to) is well wonh exploring, 
but you need keys. The locked door~ 
are two di fferent shude:. of color, de­
pending on which key (!>mall or large) 
you need. Keys may be bought in alm<N 
every town. There is a vendor who M:ll !t 
key in the dungeons of Thoro. To 
enter them. find Lhe door in the far east 
and go nonh. Follow the maze below 
the ladder in the nonhcast comer, and 
you'll find pools of healing and cunng 
to be u ed a often as you like. Also 
below are a ~ries of cell . l...ocl. :u them 
aJl: Only in one of Utem doe!> the pns­
oner not walJi. around. Free him (a 

thJt!l) and ask him to join you. 
Once you have the key • go inro the 

ea\tem corridor again and head non h. 
Takl! the second west pa<,sage, unlock 
the door in the northcru,t pan, and climb 
down to the ship below. The hip will 
take you almost anywhere in the dun­
geon.,, tncluding the healing pools and 
a huge trea-.urc in the far outhcast. In 
the !>ame are~l, fi nd the gmssy island 
and read the Mgn on it. 

J 've gotten u good deal fun her Lhan 
thio;, but it should help you get staned. 

Scurehoard: 

Jolm Tynes 
Coltmthio. Miuouri 

I am wondering where the cenrrnl 
computer i!> on Level 15 in Tllexder. 1 
have been through levels 20+, and 1 
have not seen a sign of the computer. 
The ad c;ays there i.,one, but where? f'd 
appreciate uny help. 

Da1•id McCoy 
Franklin. North Carolina 

Scvrehuard: 
How do you get pa::.t the ~;onic loci.. 

on Level 5 ol Robot Od ..... suy'? 
Jolm Hampton 

Keyport. New Jersey 

To respond lo other readers' inquir­
ies and requests for assistance, reply 
to " 'corcboard Pointers" c/o 'I'HI!: 
RAI,BOW, P.O. Box 385, Pro pe<:t, 
KY 40059. We will share your reply 
"ilh all "Scoreboard" readers in an 
upcoming issue. For greater conven­
ience, "Scoreboard Poinler , and 
reque..o.1s for as<;ic;tunce ma.) also be 
scnl to u throu~h lhe Mail , ection or 
our Delphi Coco SIC. From the CoCo 
SIG> prompt , pick Mail, then type 
SfNO and addre to: !:DITORS. De 
·ure to include ~our complete name 
and addresll. 



Unlock The Real Power of Your CoCo 

"BIG BASIC" - coco 3'5 MISSING UNK: 
BASIC USERS GET FULL POWER OF MEMORY MANAGEMENT IN WINDOWS! 

"Danosoft has a winner in Big Basic, and I would recommend it to anyone 
wanting to get the most out of a Color Computer 3." -Rainbow, Oct./89. 
Now you can access up to 472K of memory in a 512K CoCo or up to 92K in a l28K machine with 
any mix of programs and/or data. At last. you can do sizable basic programming with a CoCo 3. 
(Also offers simplified memory management for M.L. programmers.) 

Magically fast. executes one big program or database in basic; or up to 58 separate basic programs 
running at once from computer memory. Saves programs or variables with their currently running 
parameters and loads back that way as if you never left the program. II Chain in unlimited sized programs or data from disk(s) wjtbour erasing existing programming or 
variables. Also works with the RGB-OOS Hard Disk system; and is usable with ADOS3. 

• 3 new simple basic words create the power. 
• Provides for variable exchange between 

program windows. 
• Programs can be saved over multiple disks or 

use our BIG DISK Utility. (See below) 

"BIG RAMDISK" (512k CoCo3 V.2.0 or V.2.1) 
• Copy or backup your programs or data to "BIG RAM DISK 

and gellhe speed of program/d41a saving or loading to an "in 
memory" device. ("COPYDISK" Utility included.) 

• Great for use wilh all olher programs on lhis page and 
most commercial software. 

• You can install, re-install. fonnat and refonnat from direct 
mode or from a progTam wilhout erasing progra.nuning or 
vnriables. ll's in mo.chine language. does nol occupy user 
memory, bul can be user located elsewhere if needed. 

• Modifies your basic operating system in some 70 
locations but does not occupy user memory. 

• Includes 7 Demo Programs and Manual. 
• Disk use only; any version AS-DOS. 
• ONLY $39.95 U.S. or $46.35 CON. + $2.50 S & H 
~,_...add~PST. 

• Your choice of one big 158 granule ramdisk (80 lrocks-360k) 
or two 68 or 78 granule ramdisks (35-40 tracks lo 360k total}, 
depending on your OOS. (i.e. RS-DOS. "BIG DISK". 
"OOUBLE40", etc.} 

• Ramdisk fales and d.i.rec::LOry do nsu erase with a resel coldswt 
(ALTICTRL). and are preserved if a program crashes. This 
lets you usc some programs !hal need a Coldswt lO exit. 

• "BIG RAMDISK" with "BIG DISK'' or "DOUBLE40" (sec 
below) &. two double-sided drives=> I MEG. on line. 

ONLY $12.95 US or Sl4.95 CON+ S2.50 S &. H. 
Oil&. Raidcnsa add I~ PST 

For any CoCo (at least 64K) with 1.1 or 2.1 Disk Extended Basic: 

"UTILITIES PACKAGE" "MEMORY MASTER" 
6 HANDY M.L. RESIDENT UTILITIES FOR BASIC 

"Must- have software for the disk user" 
-Rainbow, Nov. /89. 

"BIG DISK" • Makes com pULer see double-sided drives 
as~ 360K (80lk) drive; 15S granules. 

"DOUBLE40" • Sets drives for 40 IJ'aclcs each side. 
"CONVERT/DISK" • Formats 40 tracks on each side of a 

disk without disturbing the fust 35. 
Doubles all your present storage. 

"QUIKDRlV /6MS" • Sets fast drive stepping rate. 
"QUIKDR1V/30M • Fast drive shut off. 

OURFAVORITEPROG~GTOOL 

"Menwry Master is a unique hacker's program 
offering about aU you could ask for in a disk and 

memory utility." - Rainbow, SeptJ89. 

Scan, Edit, Copy, Printout any memory in your 
computer or on disk. Fix disks. 

Fast entry of M.L. Listings. 

Dual Windows! Runs 2 Basic Programs at once! 

Disk chains unlimited amounts of program 
sections or data. 

"SET FEED" • Sets line spacing for printouts. ~ 
Only Sl7.95 U.S. or $20.80 CON.+ S2.50 S & H. r~ Includes Demo Program and Manual. 

$24.95 U.S. or $28.95 CON. + S2.50 S & H. 
OnL Rclidcnl& add~~ PST 

OnL Residmta add 811. PST. 

DANOSOFT 110% Discount I Order b~ Phone or :\tail. 
Box 124. Stauon ·· i\" 1111 purch;~,~.· " 1 ( 41 () 1 wn -0121 

· · • , . .., ~or lfHln' 111.'lll' • • . . . • • 
Mlsslss.lllga. Onr.mn L5A _Z7 ;~tthc: s~mh.'lllnc. S lupp~.:u Aum.u l S.tmc D.ty 



Now there's a way to save lost files on crashed disks 

by Steve Ricketts 

H 
ave )OU ever tried. without 
:.ucce-. ... to fix a cm.,hetl tli.,l 
with your fa, orite tapper'? 
Often the problem i., that 
many ol the di<.l <.,ector.. arc 

filled " 1th JUnk left over from killed file., 
Co('oC/eun come' to the reo,cue. Co­
CoCit•tm 1' not a repair ut1l ity but an t11d to 
make repam. eru.ter. 

When you kill a fil e 10 Db l BASIC'. all 
you ha' e done I'> Ill de\troy -;ome of the 
tnlormauon telling the CoCo where to find 
that file. mal..ing it appear a'> if the file no 
longer e\ht\. But that tile 1 till out there 
m 11' pre\ iou"l} allocated sector.. 

Co( oC!t•an lin.t .,earches the Gmnule 
Allocation Table (GAT) for byte conuun­
mg a CURS( 255 ). indic111ing an available 
gmnulc. It then goe'> outtu the first -.ector of 

~ 
Stc'\ <' Hu ketrs is a cnmpmer operawrfor n 
mu/tmullmwl mum!fac·flmnt:ftrm in Port· 
Janel. Ore~:on. Ht• am/ lti.~ ll'ijt•. Drhhit•. 
/w1 t' hn 11 t 0111(1111111~ 11'/llt tlte CoCo jor 11·'• 

yean and enjoy tt'lc•collmllmicatwn'i 1/e 
ma.\ he contacted at P.O. Box 828. Sanely. 
OR 97055. 
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that g.runulc and look'> at the first 128 byte<,. 
If the first 128 byte oft he '>ector all contain 
CHRSC 255 >.the progmm 1gnores the enure 
gronulc. a:.suming there 1<, nothing there. 
However. if the 128 bytes contain anything 
el'>c.thc program ees this a .. an old. killed 
file and rewrites the nine sector-. of that 
granule with CHR$ ( 255 >. m effect perfonn­
ing a OSKJtll on just that gmnulc. Then it 
rerum<; to the GAT to check the next byte 
and '>0 on unLil all 68 granule have been 
checked. 

ow CoCoC/ean goes to work on the 
directory. When you kill a fi le. a CHRS < 0) 1., 
placed in the first po:.ition of the filename. 
making it invisible to Disk BASIC when you 
type o 1 R. The progmm fi nds all the file­
name~ in the directory thut do not contain a 
CHRS< 0 > in the first po'ition and asstgn 
them to a string variable. When it ha 
completed reading the directory. it writes 
thc'\c variable back one afte r the other. 
thus eliminating the u<;elcss 32 bytes (killed 
fi lename fields). 

To <,honcn the progmm a linle. you can 
eliminate line 10 through 30 and 180 
through 210. as well a lines 50. 60,320 and 
340. .) 



32K Disk 

J.\ A30 .............. 79 
~ 90 .............. 99 

180 ........ 250 
270 ........ 203 
END ............ 18 

The Li ling: COCOCLN 

8 ' COPYRIGHT 1989 FALSOFT. INC 
10 CLS : PR INT" "STR fNGSC29 .42J:P 
R1NT" * COCO DISK CLEAN UP UTI LI 
TY *" :PR INT" * COPYRIGHT (C 
) 1986 *" :PR INT" * STE 
VE RlCKEl TS *": PR INT" * 

BOR ING. OR 97009 *": PRI NT 
"STR INGS C29 .42):PR TNT" THIS 

PRO GRAM IS DES IGNED FOR" 
20 PRINT" PEOPLE LIKE HE WHO AR 
E CON " :PRINT" STANTLY SAVI NG/K 
ILLI NG fll(S ":PRI NT" THEN HAVIN 
G TO ZAP THE DISK" :PRINT" FOR W 
HATEVER REASON AND RUN· " :PRINT" 

I NI NG INTO PROBLEMS BECAUSE ": PR 
INT" OF Al l THE GARBAGE LEFT OV 
ER" 
30 PRI NT" ON THE TARGET DISK.": 
PRINT" any ~ey to conti nue" 
:EXEC44539 
40 CLS:CLEAR5500:CS•STR IHGSC128 . 
CHRS(255 ) ) :Ds-cs: OIHFS(78 ) .HS(82 
) .GSC20) . H$C 20) : ~- 1 : Il-l : 0- 1 
50 CLS:PRI NT" THIS PROGRAM WILL 
SEARCH TIIRU" :PRINT" THE DISK AN 
0 CLEAN IT OF ALL": PR I ~T" OLD 
INFORHATION LEFT OVER": PRI NT" F 
RO~ PREVI OUSLY KILLED FILES" 
60 PRI NT: PRJNT" any key to be 
gln cleanup" :EXEC44 S39 
70 OSKIS0 .17 .2. AS, BS:G- 1 
80 GS-MI DS(AS .G ,l ):T- (G J)/2 
90 l F T-lNT(T) THCN S- 1 CLS£ S- 1 
0 
100 T-INT(T):IF T> J6 THEN T- T+l 
110 I F GS-CHR$ (255) THEN GOSUB13 
0 
120 IF G- 68 THEN 180 ElSE G- G+l: 
GOT080 
130 OSKIS0.T.S. ES. fS 
140 IF ES- CS THEN RliURN 
150 PRI NT" CL(AN I'IG GRANU LE 
" : (G 1) 
160 FORK- S TO S+8:DSKOS0. T, K.CS 

.os 
170 NEXT K:RETU RH 
180 CLS :PRIHT" UNA LLOCATED GRAN 
ULES ON THIS": PRI NT" OJSK A 
RE IIOW CLEAN.":PRIHT 
190 PR JHT:PRINT" SORTI NG OUT 0 
LO OIRECTORY": PRINTSTRI NGS(10. 32 
)"ENTRIES NOW" 
200 ' LOOK AT AND CLEAN UP KILLED 
21 0 ' DIRECTORY ENTR IES 
220 FOR L- 3 TO 11 
230 OSKIS0. 17 . l .AS. BS 
240 FOR C- 1 TO 2 
250 IF C- 1 THEN CS-AS E.SE CS-BS 
260 FOR S- 1 TO 1Z7 STEP 32 
270 f S(H)-MJ OSCCS, S.32) :1 F L£FTS 
(FS(N) , l )<>CHRS(0) THEN k- N+l 
280 NEXT S: NEXT C:NEXT L 
?90 FOR M- 1 TO N STEP 8 
300 Ir M>68 THEN 320 
310 FOR L•0 TO 3: GS(0 )- GS(0)+fSC 
H+L):HSCD)- HSCD J+FSCM+L+4 ) :NEXTL 
:D-0+1 : ti EXTH 
320 PRINT:PRlNT" WRITI NG OUT N 
EW DIRECTORY" 
330 FOR L- 1 TO 8: 0SKOS0, 17. L+2 ,G 
S(L) .HS(l): NEXTL 
340 CLS: PRI NT~236 , "Fltll SHED". EXE 
C44539:C LS 

COLOR RIBBONS & PAPER 21st. Century Software 
a;;pa We're new, but we're top otthe line 

COLOR RIBBONS COLOR PAPER 
RED BLUE GREE~ BROWN PVRPI.E YELLOW BRIGHT PACK 

---
Ribbons Prlc. Each Black Colo< Heat 200 Sheets 50 ea cOlO< 

Transfer Red Blue. Green. Yellow - - 9 I 2 II $1190 pk 
Rldoo Sh IC~ 

OMP 130 650 800 PASTEL PACK 

DMP 110 4 50 52!) 5 75 200 S~t• 50 u color 
0 \1P 120 6 75 7 7!1 P nl., YeOo" Blue. Ivory 

DMP 130132 5 25 650 7 95 9 I 2 II $1l90 pk 

0 \1P 200 6 75 nr. 
0 \1P 230 !20 4 00 6 25 COLOR BANNER. 

0 \1P 410 510 !100 700 PARTY BANNER 

0 \1P 430 1200 CHRISTMAS BANNER, 

Aope 1m,ge Ill 3 75 450 650 
HAPPY B-DAY BANNER. 

C•ttltn 120 1800 500 600 7 95 
CONGRAT'S BANNER 

Ep~n MX80 LX800 3 75 4 2!1 6 75 
45 Rol $9 95 Ea Ro<l 

O' tdlla 180 192 650 750 600 COLOR CERTIFICATE 

f'aN•Mot: K XP 1080 6 75 775 PAPER 

S. l oJ!wt SP 800 1000 5 25 650 7 95 100 Shts Pit 19 95 PI< 

St. "X 10 "'L 10 500 600 7 95 GREETING CARDS -
Star I; )( 1000 4 50 550 6 75 50 C¥0$ & 40 Env Plo. 
St• ~)( 1000 t1 Color 8 75 $11 95 PI< 

--
T SHIRT RIBBONS !Heat Transfer! - Call For Pr .ce & A llit•1 

COLORS Rod B uo Green B<o w n_ Pur pi" Yellow Bla<:k 

COLOR DISKETTES 
51 4 OS 0 0 R•onbow PK k 10 pack $ 12 50 

f 0' rebbona & o..--M no\ I \ l t•J • l l4.1'-l!' c•l ttl( pttt.:fl Pw.c tt 6 ~pvc s.ubj.ct to ehilt19fi w o 
no~oce ,..., .,~.,SOil S I\H $3t,()mnonou"' Vu M C coo 

RAMCO COMPUTER SUPPLIES 
P 0 Bo x 4 75 . Manteno, ll 60950 U S.A. 

IUS A I 800 !122 69n • CCanadal 800 62 1 5444 
8 15 468 808 1 

-

Call toll free ... 1-800-421-2151 
1·100·421-2171 • lkiii-Comm . . CoCo 3 tenninal. aJtoundingl 

f ,.rylhlng In JD tnodowed pop up wll\dOWt, uling 16 colors I Supports Xmodem WCH, 
VmodemtiAICHondregulorXmodern&Ymodern CRCorChecbumwllholl AboASCII 
send receive. Fully emulotes AN$1(1\JII c:olor). vt·S2, Yl·100, vf·200, vt·220 INTEL PC, 
CONCfPl-100, nVond VIOTEX. HOI lele-CIOM pro!Oeol, CIOMI Chosen lroekatrorn d lolc 
o,.r the phOMio hOst lost! wonts wllh 80 troc:k double aided drl,.l even wllhOUI 
Ados 3 AuiO·dlo1 d lrec:lory, up lo 65,000 enlrfeo, sec oil poromelers lor eoch aas. even 
termlnoltype COIIIigurobteloronysmor1 modem. RS-232PAICup 1019.200 baud URIAI. 
110 pori up 10 9000 baud wllh type ahead, no llel Suppor!s MOOEM AAK too 12 moClOJ 
olmoal onylength,monyhol·keyalnlermlno1mocle Nowwori<JwllhAdos3olso COIMI 
wllh users monuol on<l o u S wkM &IS !lot, Too ·~ctoculor. you•,. Ju•t gotlo ••• II 10 
believe Ill 
128k CoCo 3 with d ll kdrlve requlred- $39.95 

UIIII ·Conun& rlleAIA.STL Rdomu<fukj ust $ 1.00, call ur .. Til<, lt 'IJ be I bert' In 3 1u 6 
d"}• 

RlemASTER 2.2.0-0atabare management SyJtem ... 
The ..-1 ~11ut doiOba .. monogement l'fllem - r torlhe coco Creole a btMoryol 
dolobo .. ll.tl page and mohl ng Iobel prlnleroutput lormotJ .. use1. 2, 3 or 4ocrou con­
lin~~C>W leed Iobeii . do cullomer mou mollngs. ete IIIYOices~rec.IJ)ts prtnltld wolh o11 
lnlormoiiOn Olld CIOIIor omoun•• pnnled In ovtomotocolly, lalles ond 10 lorth colculoled 
o lld oddtld lor you Creole cullom dolo .,.try sere- up to 100 nekll ~r sc,.el\­
rec:ora. onc1 up 1o 2$5 c:hotoc*• .acn Setup c:uatom ~ext proc:fls/ng """ motl\emotlo 
cot colculotlonl toxe1. Arlh dedlnlng I>Oioncea ecc:. Seon:h onc1 chooae b1f mullopl4t 
cnlerlo - dOing dotoboM prlnler OUiputo, IOitlng CIOiot>ose r.c:oraa. or )UIIIook· 
lng up IOI'MbodY'a lfl:orGt Many many moreleotures, you could hvly run o IITICIU bull· 
neu wolh mls mtem lltoolt us U minute• to set up o r:IWom occounts rec:ei¥ObM 
rnan<19et 5 mlnur.olo eteOie o ...-y Iorge IIMHIIOIY do1aboae monoger Syslem ,.O<IY 
lo Nil,~ ... Wllh usetl monuol 
12811: CoCo 3 wllh otleOol one db.k drove requlr..S $69 95 

rTlodenv 1200 & 2400. great brand! & price.r .. 
Horne tllond 100'1. no.,... compollble externoi iiTICirt moc1em1 All r:om<~ wllh 4pln 10 
25pln coble, monulocturen lnolrucllon manual and worro nty l uy one ot these 
modem• onc1 gee uuu.comm lor only $20 OO, II>OI's on you ne.c11o coli 011<1 109 1n o us 

Ut 1200 ·I 'I' Worronly ~79 95 - 2COO ·SyrWanonty $Ut95 
rc:Geormo ·I .,.,Worronty 79 95 ~neom zcoo ·SyrW..f0111V SU995 
l.uc:kllboold 1200-2.,.,Worronty 7U5 Noos2<1110 ·l yr'Warronly $13495 
A¥o'e1 1200 ·I .,.. Worronty $ 76 95 Sinon One 2<1110-2 yr Wananty $134 95 
I'CGeot2<1110 •I 'I' Wotronty $13195 l.oom2AOO ·l yrWarlortly $132 9$ 

Hrun0ol 2<1110 ·l yrWolfOIIIy $129 9$ 
Order Into Ad<l $3 00 SIH tor hordWole Olde<l ($111 aecolld cloy olr, coll lo ... II your 
r:IIQice Is In a lock) So«wore II $3 SIH lor se<:oncl ClOy olr, 11011e olherw~ .. W. occ.pt 
Mosterr:o rd .Viso ,MOMyordar.Che<:k(musld eorbelorelhfpplngunleucnec:\ll cerfl· 
lied) onoc oo 1$3 .. r-c:horve) orden Mokect>ecks a MOtpeyoble to .. 

21st . conturv SOftware · P.O. Box 430207 ·Kissimmee. Fla. 34743 
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Turn of the Screw 

A Digital Lesson, Part 2 
by Tony DIStefano 
Contributing Editor 

B 
cion.! l l)lan imolhi'-.Jl1unlh·., 
le-..,on. lei me 1cll you ahou1 
lhe lusl RAJ BOWfcsl AI 
1he DISTO/CRCbomh there 
\\ere l\\0 ne" and cxci1ing 

produll'>. A book called Tlw f u/1 /urn of 
tlu Sc rc11 ''a collection ol all m:r aniclc:-. 
from January 1983 to Jul) I~X~. and )OU 
can gelll.tt your fa,orite CoCodcalcr('>cc 
I he ad' tn Tllf RAI...,UO\\ ). and I here ;, a 
memory upl?rade for I he CoCo 3 Wilh thb 
adaplet you can upgrade your CoCo 3 from 
512K 10 I Meg. of memory. II will be 
available by the lime) ou read thi .... 

Well. enough .,aid forlhat. lei"., gel tm 
>with 11 I'll -.wn wilh a '>hon review oftruth 
table'>. loot. tnto 1he TIL family ol gate'>. 
then folio'' up" 11h a delatlelllook a1 ... omc 
of the lTL gate-. I u-.e in pn>JCCh and 
prollull' I de ... ign. 

llml\hed off la ... t time wi1h h<NC logtc 
gale.., and an oven te\\ ol digiwl logtc In 
the ca.,c ol "'mplc gate'>. il" -. C:l'>)' to tell 
whm 1heoutpu1 wi ll be.givenccnain inpul 
condiltun'>. For c\atnplc . 1t1J...e u 1\~ · o-i nput 
AND gate Gi,•cn the dc-,cripl ion of the 
A D gate. the ou1put is ..,;mplc. When the 
t\Hl utpuh are High. I he ou1pu1 i., Htgh ­
A A'\() R = Y But \\hen :rou ha\ e ,, more 
compl~ ' gale. il'' notlhat '>imple II a chtp 
) OU need ha ... "~ inpuh and eight ou lpuh. 
I he fonnula lor all pm.-.ible oulplll.., ,., qllltc 
long. In I all.) ou need eigh1 fom1ula': one 
lor euch output. A-. an c"'umplc. the 7~L..<; 11K 
.., a TIL gate lhat ha-. 'i~ inpu1' and eight 
OUipUh . 

Familie'> of Familie 
\Vh~n I rdcr to a TTL chip. I mean the 

lamil) of logic gates J..no, .. n "'' the 7~ 

I t ill\ /Ji!ltt'}utw H u we/1-J.nou 11 carl\ j pc­
c wlnt 111 compwrr hardware pro;ec I.\ 1/e 
/i1 c•.\ 111 Law/ Oue1t. Qttt'hec Ton\'· s uscr­
lllllllc' on Oe/p/11 is DISTV. 
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scrie . This i' a ~cries of chip package that 
have common input. ou1pu1. impedance 
and power chantctcn~lics. 11tey are made 
to "ork with each o1her and mo:.t other 
computcrcomponcm . such as those found 
in your CoCo. Any microproce :o.or-bru.cd 
dc,•ice -.uch a-. il computer. printer. di:.l. 
dri\e. monitor or adapter U')Cl> the e chip:.. 

1 A Y0 
2 8 Y1 3 c Y2 

Y3 
Y4 

Gl YS 
G2A Y6 
G28 Y7 

74LS138 

Figure lA 

There are many familie:. in these !)erie!>. 
You can tell which fami ly a panicularchip 
comes from by the letlcr\ 1hat fo llow 1hc 
7~. The LS family. for in!>tuncc. is pcrhapl> 
the moM popular of all the fam tlte:.. Then 
comes the 7~S (Schollk)) sene . i.e .. 
NS 138. Thi-. fami l) is generally faster 
than regular TIL. 1\e>..t come'> the 74LS 
(Low-power SchoiiJ...) l family. which is 
not as fa<;t as the 74S ..eric!> but consumes 
much les.'> power. The:-.c three famt lie:. were 
around for a long. time before 1he speed 
revolution came. 

The pre:.ence of faster and ra-.ter CPU!> 
generate 1he need for f<t'>tcr and fa ter 
suppon logic - thcTIL..,IUff. Toda> there 
arc many familie-. of TIL. The 7~F (Fa t) 
family (7~FI38) 1\del>igned forthe super­
fa'>! computer. The 74HC ( l li-Spet.'d CMOS. 
7~HC I 38)i-. madetodra" \ 'CI) low power 
for the ponable and laptop devices. Then 
there i the 74HCT (lit-Speed CMOS TIL). 
which is a drop-in replacement fo r the 
regular TIL. More famihe!> include ALS 

(Advanced Low-power Schottky). HCTLS. 
CLS. AS and .,o on. with new one~ corning 
uu1 e\ ery >cur. 

To Tell the Truth 
l:.ach oulput ma> be rcprc,ented b) a 

lormula. Etght outputs mean'> eight fomlu­
la~ . l lcrc" lhe fonnula for JU'>t one of 1hc 
output-.: 

Yl • • A AND '*8 AN D .,.C AND *G:?B AND • G2A 
AND Gl 
(where * meml:. OT) 

In th i -,ca~c NOT means Low. bu111 docs 
not ncLc.,.,anly mean Low alii he timc. lfQ 
,., a~:thc Htgh. then •Q;.., Low. If Q i'> acuvc 
Lo\\. then •Q .-. Htgh. Go1 1hm! (ACII\ c 
mcanl> I he -.tale of an mpul or ou1pu1 when 
I he condllton:. are mel fora gtven gme l-or 
example. tf :1 gate ha~ one output thai i-. 
nomtally High and goes Low when ccnain 
inpu1 condit ion<, are met. this ou1pu1 is 
act ive Low.)Anyway.yougetlhe idea thul 
a formula lor an ou1put i<; nol immediatcl} 

NAP..1. f " l f ( f ou,.o u t!\ 

.. , • " " .. H .. .. .. .. .. .. .. .. ~ l .. .. H .. .. .. " .. .. 

.. .. I. I. I. •• .. .. " .. .. 
" .. L " L , .. I. .. H .. " H .. L L .. .. •• .. H L .. .. ... " .. I. .. I. L .. .. .. .. I. " ... .. 
" L " L " " .. .. , .. l " 

.., 
.. L ,. .. I. .. .. .. .. .. " L " .. L .. " 

, ., .. .. .. .. .. " L 
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clear. while a truth table would be ~impler. 

In the case of the 74 138, there are eight 
formulas that de cribe the eight outputs. A 
truth table. at first. seem to contain more 
information than that of the formulas. but 
in the long run it is simpler to u e. 

invenor wi th the R/*W line and the chip 
would only read. Another trick would be to 
tic the R/*W line to Lnput C of the chip. 
Thi would cm down the needed memory 

would divide the eight output!. imo four 
read outputs and four wri te output!>. 

Figure I b has the truth table for the 
74 138 chip. It tells you the relationship 
between the inputl> and the outputs. By 
tying different combination~ of CPU line~ 
to these inputs, the 74 138 cun perform 
different function\. These functions arc 
governed by the particular need\ of the 
circui t. 

Figure Ia is the pinout for a 74LS 138 
TIL chip. which i a three-line to eight-line 
decoder/multiplexer u ed mainly for 
memory decoding and expansion. You have 
een me usc this chip over and over again. 

3 
a 
7 
8 

13 
14 
17 
18 

11 
___1r 

'-

01 Qt 2 
5 02 Q2 
5 03 Q3 
9 04 Q4 

12 OS QS 
15 06 Q6 
15 07 Q7 
19 08 Q8 

CLK 
CLR 
74LS273 

Figure2A 

Remember binary'? One bit ha two states. 
two bits ha. four. and three bits has eight. 
This is where it come:. in handy. You can 
use a 74 138 to decode. for example. three 
addre · lines into its eight eparate mem­
ory locations. Input A. B and C would 
connect to Address l ine AO. A I and A2. 
The other three tnpul to the 74 138 can be 
used to funhcr decode the memory loca­
tionl> or to gate other cond i tion~. For ex­
ample. if you were to tie the R/*W l ine of 
the CPU to G2A. thi · chip would be active 
only when the CPU i~ writing. Use an 

location because you would no longer 
have A2 connected. Instead. the R/*W line 

T he next chip I'll look into is the74273, 
which b an octal D-type flip-flop with u 
Clear gate. Octal mean!. that there are eight 
nip-flops. which b grc!ut for the CoCo 
becau e it use an eight-bit bus; a perfect 
match. Look at Figure 2a; it show::. a pinout 
of the 74273. The numbered D pins are the 
input pins and normally connect to the data 
pins of the CoCo- or any other CPU ­
pin for pin. The numbered Q pins arc the 
outputs. Each numbered output matche 
wi th the numbered input . For instance. the 
output of 30 is 3Q. 1l1e input-. and the 
output. of this chip take up most of the pins 
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for this package. Except for the ground and 
Vee pin . there are two other control pin' 
on the chip. 

You must find a 
way to make sure 
that there Is only 
one device 
outputting on the 
data bus at any 
given time. The 
method Is called 
tri-state. 

The firM il> the *CLR ptn. A the acro­
nym l.uggeMs, CLR :.wnd.., for clear. Titis 
pin il> an active Low .,ignul that when acti­
vatedclear~allthe output~ to Low. Thi~ pin 
may be CP U-cont rolled as a memory­
mapped b) te or may be connected to the 
-.yo,tem *RESET. "hich ha the arne po­
lant) . Now come-. the trickle t pin of the 
pncl..uge, the CLK pin. Y cs. it does mean 
clock. Thi clock pin is a liule different 
from the other pin '> in thi package or even 
all of the pin in the 74138 package a!. well. 
All the other pin mentioned here toda) are 
level-activated. When a given pin goc~ 
Low. there is a direct re\ult of rhat action. 
A clocked pin acb very different becau~e it 
i'> edge-activated. The signal of an edge­
activated pin mny ~ray High or Low: it 
doe~n·t maner. What mauers i the transi­
tion between the two state . ln the ca.'>e of 
the 74273. it i a po'>itive tran iuon that 
actl\ ate!. the chip. When the signal change!> 
from Low to High. it 1s called an edge. 
Because the direcuon of this edge 1s I rom 
Low (0 volt ) to High (5 volts). it b u 
positive edge. The CLK ignal type of a 
74273 i~ po itive-edge triggered. Figure 2b 
-.how., this edge tnggcr a:,an uparrow in it\ 
truth table. 

Okay, we now know ho"' it's triggered. 
but what does the trigger do? Well. 111 the 
ca!>e oft he 74273. at the exact trigger time 
(the precise time that the CLK ~ignal change..., 
from Low to High). whateverdataappea"" 
on the chip· data p1n., ( I D to 80 ) b tran-.­
ferred and latched (memont.ed) 11110 the 
output pin ( IQ to 8Q). Once the data ha'> 
been latched into the outputs. they do not 
change again until the next trigger to the 
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CLK pin. You U'>C thi o; chip whenever you 
need latched data output bitS. The output 
nO\\ can be used to control input to other 
gate. or can be u ·cd to control device:, such 
a~ LED . small relay~. motors or other 
device that w1 ll work with 5 volt~ at very 
little current. In fact the currentthel.e out­
put pin can handle is limited to 8 mA for 
the 74LS273 and 16 mA for the 74ALS273. 
I think LEOs are the perfect device for thio, 
chip. Connect them w1t11 a 470 ohm re.\1:-.tor 
ro make a great light , how. 

The next chip in our digital I ibrary b the 
oppo iteofthe 74273. The 74244 1~ u:.ed a!> 
a buffer or a., a device to read e1ght bit . It 
is an octal buffer" 1th three-state output'>. 
Look at Figure 3. which l.how!> the pinout 
of a 74244. You !ICe a bunch of numbe,...,. I 
know - but once you know how they 
work. it a ll makel> sen:.e. All the pi n.., with 
the teller A are inputl>. and all the pill'> wtth 
the lener Y are outputs. There arc two 
group of mputs/output!.: the I ·'group and 
the 2' group. Eachgroupcomain:. four I/O 
pairs. 

-
INPUTS OUTPUT 

-
C1..EAR CLOC~ 0 0 

l l( lC L 

11 ' H H 

H ... l L 

H l )( 9o 

Figure 28 

TI1e firM number i-. the group number. 
then come the 1/0 lellerand finally the htt 
number. In all. there are eight input-. and 
eight output:,. 1l1e input:. are alway'> inputs. 
:Vlak.e ~nse? The output,. on the other hand 
are not alway~ outputs. Somet ime:. they arc 
outputs and ~>omctunes they are nothing. 
I mean the) an~ not driving High or LO\\ . 
but are high-ultped.mce. tri-:.tate or open 
circuit. 

Thil> '>I :ttl:! ol open c irmimes~ i~ goo<.lm 
a y tem -.uch a'> the CoCo. Many inputs 
and output -. from different chips tall to 
each other on the -;arne 8-bit daw bul. in a 
computer ~Yl>tcm. But in order to keep the 
outputs from one chip from fighti ng with 
theoutputo,ofanother. you muM find a" ay 
to make \Urc that there is only one device 
outpullmg on the data bu-. ut any given 
time. The method i'>called Lri-state. lfthcrc 

are many chip~ that can output data on the 
arne bu • all the output~ mu-.t be in tri -..,ttlle 

ncept the dev1ce that mu!>t output. This is 
memory muppin£ and the Read/*Writc line. 
llte R/*W line determine-. which direction 
the data no\\\. and the memol) mapping 
detem1me-. wh1ch de\ icc b; acuvc. The 
74244 ha'> 1\\0trt-..,tatecontrol pin\.one for 
each group. The hur on top of each pin 
mean'tthut it i'l active Low. When the* IG 
and *2G pin.., arc nonactive High, the out ­
puts Lo the 74244 are in their tri -~tme model.. 
When the control pin!> are Low." hatevcr 
data • ~ found on there pecLi\c input pin-, 
appea"" on the output pine;. 
~ you can o,ce. rn-st:ne ..., u,eful in 

adding device ... to a bus-t) pe computer ltl..e 
the CoCo. Let' ' look again at Figure 3. \Ve 
J..now thut the inputs (Al arc ~t ra ightfor­
ward. We aho I.. now that the output-. are tri­
'>tate. Therefore we can uc;e thil> Chiptorcad 
the inpuh into the CPU· data bu., We can 
do Lh i.., in the fo llowing manner: F1N con­
nectthe input pin'> of the 742-W to the chi pl. 
or device~. -.uch a~ :,witche-.. we want the 
CPU to read. Then connect the output pins 
oft he 74244 to the data bu.., of the CPU. In 
this configuration. because the output of 
the 74244 i' connected directly to the CPU'l> 
data bu-.. the control pins mu'>t nom1all) be 
in their nonactive qme. Then. \\.llh the 
proper memory mapping circuit and the 
read '!ide of the R/*W line. the 74244 
outputs the data to the CPU what i' on the 
input side of the 742.g. 

2 1A1 1Y1 18 
a 1A2 1Y2 16 
6 i ll 
8 1A3 1 Y3 12 

1 1 1A4 1Y4 g 
1 3 2Al 2Y1 7 
1 5 2A2 2Y2 5 
17 2A3 2Y3 

3 2A4 2Y4 
1 1G 
~ 2G 

74L5244 

Figure) 

The~e three TIL pan-. are -.taple food' 
in the computer world. U:,ing bacl.. is~ues 
or my book. you can go bacl.. and revie"' all 
my projects and all the in:. tancc' when I 
have ul>ed thC'>C chips. You can now \tUd) 
the diagram.., and bener under~tand \\ hat I 
wa ... domg then Ne\.t time. I'll 1\)()1.. 11110 
more of thco,e TIL chip-. and 1nto under­
standing the componentl> of digital CII'\:.Ulls. 

&::'\ 



u Call ig raphe r S a mpler S pecia l "0 
Thil> package contains the popular Calligrapher program, 2 Economy Font. 
Package<; (# 1 and #5 below) and 2 CliPi:< dil>k (Occnsions and ~liscellaneous) for 
the special price of $69 .95 (plus $4 .50 s&h). Spec1fy RS-DOS, 059 o r MS-DOS 
formaL. This «pecial is valid through Apnl 30th, 1900. 

CALLIGR APHER 
CoCo Calligrapher - Turn vour 
CoCo and dot-matrix pr1nter 'into 
a ralligrapher's quil l. 1\[ake beau­
t 1ful IllY It nt 1ons, flyers, certif­
i<'ntcs, labels and more. fucludes 
three ~ inch high fonl~. \\'orb 
"i lh many printer ~uch a • .., J<:p~n . 
Gemini and Hadio Shack. Q,•er 
135 nJditional font.~ are availahlc 
(:;;ec helo'" ). Tape/ D1:-k (f~S·DOS}; 
S24.95 . 

Cnll ig r aph c r V2 - PrinlS all t.he 
snmc font <> II'! the CoCo Calligra­
phcr. It reads a standard text fi le 
which conl:~ins te:<t and format­
ting codes You specir,· the fonts, 
CCillf.'.ring, left, rigi~L or. fuJI j_usti­
fy, lmc. fill, uwrg1n1 line wH.llh, 
p:lge 1ze, page urc:1k, pag(• 
number'!, indentation, multiple 
colu mns, macro'-. header:., footer~ 
and more. Include' the ~->:lllll' :3 
fonts with additiOnal font~ ;n :111-
nhll' below Di:-k ou ly. !::ipccil'y 
OSCI or ~IS-DOS, .• 24.95 . 

Calligrapher Fonts - Hl'qlllrcs 
Calligraphtr abo\c. t·::H'h !Wt. on 
t:lpe or di ... k With to 10 font~; 
Spwf) RS·DOS, OS9 or \IS-DOS 
format. $14.95 each: 
'-'~t # I H•·lu· •I •n·l r~v~r .,.J originals; 
...,,., ,:.: Old Styli' an1 Uroa•Jwa}; 
St>t #3 Anl1qu• and Uusin~» : 
<:;!'t # 1 " •l·l \h~~ llnd Ch~ckers; 
...,~t #ir Star&, lltlortw and \'irtoria.n; 

<'l f;O Uto<:k an•J Compultr. 
"'t't /r7 Smull. Homan, ltalicd, Cub~s. nc; 
<:;('1 #-8 Novelty ron~. 
'wt JfV (;~lle~ut and Srmrtan; 
:>t't 'II' IU S•v.ral Homun fontb, 
"'~'L 'II' I I Got hie n nd Script, 
• t•t * I :! Mor• Homan and l~ali•~: 
- et * I a S•vtral Couner font.s; 
' t'l * I I Mod•rn an•! Srr••n; 
e t # 15 Teklron and Pr"tige 

Economy Font Pack ages avail­
abh• Clll d1'k onlv, with 2:> to 30 
fonts; Spcclf') Rc;.ooc;, OS9 or 
\IS DOS fonnnt; 29.95 for any 
OIH' Or sn\'C' hy huring tWO or 
mon• nl $. 19.95 each· 
P l..g *' · \l•nH font •••~ 1 :! 1n•J 3; 
P kg #'.! \J.nv• fnr.t ,.t ~ ':. .. uJ 6; 
I' kg #:l 1\t•OVI' f<>nl I'~ 7. IS :and 9 
l'kg # 1 .\l•o\ • roM "l.S 10. II and 1'.!, 
l'k K 'If;; Al.ol>\1' font •n~ 1:\ I I and I~ 

Calligraphe r Com bo P ack age - Includes t.he Calli~raij 
pber and any Lwo Economy FonL Packages (your ch01ce) 
fo r onlv ~59 :95. SnE>rifv H~-DOS OS9 or ~ IS-DOS format. I 

Sample Callig rap he r C liP ix P ictures 
~~'tv...,..~ M J,, . ,._~·~-::. l '? A:~~ 
n~?;~~~ -~~ 
lt ·-.p {~~ 

oil~~~ 

The Fon t Massager - This 
059/~IS-DOS ulilit.y program al­
lows you to do many t.hings to 
Calligrapher font. files. You may 
crrate new fonts, modify e:<isting 
fonts invert. fonts, compre:» fonts, 
double the height. and/or widt.h

1 halve t.he height. and /or wtdth ana 
com·ert. between RS-DOS nnd 
059/~tS-DOS format~. (:"ot.c: OS'J 
and MS-DOS font file:. we tdentu:al 
and need no conversion Snnply copy 
or upload the files from one OS t..o the 
other) OS!l or MS·DOS, $19.95. 

Calligrapher Cl iP ix - The 
Calltgraplwr mnv no w indude 
graphics pictu res' nlong "ith the 
te>:L It prrnt.s Th<'re are current-
1} 8 differen t. CliPix d isks avail­
able, each one has over 60 
different graphic pictures \\'hile 
the OS9J.MS-DOS Calligrapher 
may easily combin<' both lext. 
and CliPix, the RS-DOS (CoCo) 
Calligrapher mny nlso prmt ou L 
the Cli Pix. $9.95 each. See 
apeciol offer above 
CIIPL' # 1 • Animnla 
C ll l'lx # 2 · As~rologyfMytholou 
C lll'lx #3 · Jobs (Occupation~) 
C lll'lx # l · 1\idS~uff 
C lll'lx # 5 · Miscellaneou) 
CIIPu #B • Occasion~ 
ClJPLt # 7 - Sports 
C'lll'h #8 · Vrhi·'l•• 

SP ECIAL IN T ER EST 
R ental P ro p er ty Incom e a nd 
Expen .... c ~lanagenwnt Parknge -
~ l:lintam rental propert} tncome 
and cxpen~e record~ nnd pr·inl rc-­
port.s. :?8 expense cn!l•gorrc.s. Tim 
program may be la.r dedttcllble 
Uisk onlr; $29.95. 

DATABASE 
TIMS Com bo P ackage - All 
th rer of t he following programs: 
TI ~ IS, TIMS ~l:lil and TI~IS Uul­
ity on one disk - $34.95 . Save 
nhout $20.00! 

T IMS (The Info r m a tion Man­
agemen t System) - Tape or 
dr k, fast and simp(c geru:ral data 
ba:.e program. Create file& of 
rernrda that c:ln be quickly sor1ed, 
srnrched deleted and update• ! 
Powerfuf printer formaning. Up 
to v.,er lields1 sort. on up to 3 
fields. Tape/ DisK; $19.95. 

TJMS Mail - Tape or Di ... k ba-wd 
mailing list progrn m. F'iles nn• 
compatible \\ 1t.b TIMS. Fas1. and 
simple to use. Support.s labels I , 
2 or 3 aero s, 2'h t.o 4 mches wtde 
Tape/D isk; $19 .95. 

T IMS U tility - Utilit.y companion 
for TI~JS and TIMS !\tail for 
mul ti-t.errn search (AND and OR 
log.ic ), glob:ll change a nd drlet.e

1 ~j) lt l l.arge files aud more. 
Tape/D1sk; $14.95. 

E DUCATIONAL 
The Ed u cational Combo -
Th e Combo includes these edu­
cMional (and entertaining) 
ga mes: 
~ lily 'y ntn\ ·(ages 5 and up) 
Cnloclle llnngmnn · (ages i anJ up) 
T h e P rrsldrnts- (age" 10 and up) 
Th<' C renr l l A · (ages 9 ano:l up) 
T rig All :~rk · (ag•s 9 and ur•) 

!\ll fhe _programs on one dic;k at 
the NEW p rice of onlv S29.951 
Thi b a savmg:. o r ~::fO.OO O\'er 1 
la<>t month's pnce! I 

For a complete catalog or Sugar Software products and fonts, send a s t a m p and a label. 

'TAS-SO is a lrademark of Tandy Corp. 

SUGAR SOFTWARE 
P .O. Box 74.4-6 

Hollywood , F lo rida 3308 1 
(305) 98 I - 124 1 

AU pr•g•••n• ,... oa l.le C.C• I, I aad ~. ~tK 
~~u~td Balk, ult u •IAcrviH urt<l Add 
$1.60 per Lape or disk ror sbJ.ppiD' lllld bllll· 
dhn~o Florida rtsidrn .. add G';rfi nles lu. COD 
orders :uld $6, Dealer IDqulries iDvhed. Orden 
'enerally shipped iD 24·48 houn. l'o rerund• 
o r exthan~u whhou~ prior aulboriu.lion. 



Novices 
Niche 

1 Utilities II 

THF. RAt BOW i a teaching environment and we realize that the 
majority of our reader,"' ill alwayc; be beginners. ln our continuing effort 
to alway keep the new u-.cr in mind. and in addition to Lhe many beginner 
feature article and program~ publi'>hcd in evel) is ue, "Novice!> Niche'' 
contains shorter BASIC program l i ungs that entertain ru welt a help the 
new u-;cr gain expen i~e in all a'>peCI!. of the Color Computer: graph1c . 
mu ic, games. utititic-.. education. programmmg. etc. 

Lowercase and Colors Too 
by George R. Mabry 

The Li'ting: LOCASE 

0 ' COPYRIGHT 1989 FALSOFT . JNC 
10 REM* PROGRAM 'LOCASE.BAS' ~ 

20 CLEAR200.32599 

The UJCCISc' program adJUSt'> the color.. 
and actuate!. a true lo"Werca<,e te\t \crecn for 
a 31-.40- or MO-column dl\pla> on a CoCo 
3. The '' 11ch between d1\pla) mg. all up­
percase letter... V'>. a typev. liter I) pe of upper­
and lowerca-.c dl'>play .., :u.:compli-.hed b) 

-.imultaneou-.1) pre.,,ing the 'h1ft l..cy and 
the 0 key. Aller color'> Jnd the lowerca-.e 
character. have heen 'elected. nmnmg 
another B \SIC program wilt not alter the 
display color~ m the upper- and lowcrca'e 
fonnat. 

Changing Line 40 w mal..e A e4ual to 
any \':l lue from 0 to 63 cauo,es Lm a.lf! to 
-.elect different foreg1ound color. Similarly. 
changmg Line 50 to ma!,.e B e4ual to any 
value 110m () w 63 lh'>play-. the variouo, 
bac!,.ground color'>. The vnlue' for A nnd B 
m. '>hov. n mlhe li,lmgcau\c the foreground 
color to be"' hitc and 1hc hack ground color 
10 he biJcl,.. Thi-. appear. to'' or!,. vel) ''ell 
on an RGB color mon11or When a -.mall 

Attributes 
by Glenn J. Christensen 

I f I am u-.ing PAL£~T£CMP: PAl ET 
TE 11 .59: ATTR7. s. can )OU tell me off the 
top of yout head" hat colo• combination!> I 
am looking m? How abou1 i f I $Witch ro 
PALETTE RGB7 
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color TV et i-. u-.ed a-. a monitor. II may be 
beller to make A-0 and B-63 10 rever-.c 1he 
di!>play color ... 

Makmg C equal to 16 cau~e\ uwu.H! to 
activate a true lo.,..erca'e di-.pla) To retain 
the nonnal rever...al ol foreground and 
hack ground color. to repre'>ent lov. ercac;e 
letters. change Line 60 to maJ..e c-o 

If you would li l,.c to ..cc all po-;<,iblc 
color combination., di<,playtld on the -.creen, 
add the following l ine' before running 1he 
program: 

62 FOR A-0 TO 63 
64 FOR B•O TO 63 
162 PRINT "A-"A:"B-"8 
164 NEXT B 
166 NEXT A 

I f this program wkcs 100 much time.lhc 
64 background color!> can be di-.played h) 
deleling l ine' 62 and 166. 

Mo•aoru ... I 'uspect. would have to plug 
it in and take a look. Other. will consult a 
near little table they have generated for I hut 
purpo.e. A few miglu !,.now. 

My computer is a tool I usc whenever i1 

30 DEFUSR0•32600 
40 A-63 
50 8•0 
60 C-16 
70 A$-"347FBDB3ED8632B180FD262BC 
1102611F77FBC8639B79SACB6FF22BA7 
FBCB7FF22867FB7FFB8B7FFBC864087E 
03EB7E04787FFB087FFBD357F39" 
80 BS-HEXS(A+64) 
90 MIOS(A$,69,2)-BS 
100 CS-HEXS(8+64) 
110 HIOS(AS.85.2)•CS 
120 FOR 0•0 TO 57 
130 0S•"&H"+MI0S(AS.(2*0+1).2) 
140 POKE C32600+0) ,VAL(0$) 
150 NEXT 0 
160 E-USR0CCl 
170 IF PEEKC3302ll-50 THEN 190 
180 CLEAR200.32767:GOTO 200 
190 ClEAR200.32768 
200 END 

ma!,.e., <,en-.c to do '>0. I do hllle computing 
for computing·., l><.'lke. S1ill. I have nothing 
agmn\1 a hule color here and there. and a\ 
I wri te almo~l all of my wor!,.ing program,. 
I dcc•dcd to trade in 1he old CoCo 2 for a 
CoC'o ~ and l iven up the dic;play <1 bit. 

It ic; eac;y enough for Tandy to c;ay "6-+ 
color...," but lool,. at the number ofcombina 
lions you can go through 10 get there: 
Palcuc colors: 16 times 64 equals 102-+. 



Whc"-! ... Whoop ! I forgot. by changmg 
ro CMP or RGB \\I! get 2 time~ 1024. or 20-l8. 

And we're '11111 not done. Attnbutecom­
binatiom me ~ tunc~ . \\ hich e4uah 6-l. 
Thi-. lca,c-. one more. lultiply 6-l time' 
20-tS. for'' total of 131.072 pm.-.•hlc \"a}' 
to get JU~t 6-l color .. ! T lHN! ol you'' ho can 
gct ll ofl the Wp of )OUr head \\ell. Ill) 
hat ·, off to) ou. l \\ rute A TTR 10 'ave me the 
drudge!) of -.cardung fm the nght culor-. 
to u-.c m that nc\1 great progmm. 

Ho" The Pro~ram Work., 
A TTR random I)' \elect\ a palette color 

-.ct. then random!) -.elect-. I\\<O -.cl\ of at­
tnbute-.. 1l1e allnhutc' arc tll -.playcd for­
ward and in reveN!. A l..ey,trokc ullow<, 
you to'>\\ Itch bac:l.. and fonh between RGB 
and CMP dbplay .... (1l1e \Creen come~ up in 
the RGB rnodc. You can view CMP by prc.,.,­
ing C: the B l..cy hnng' hue!.. RGB.) If the 
dhplaycd comb•nallon b nut to )Our 111..­
ing. pre\\ R lor another run. A TTR can 'thew. 
you up to eight combination\ of color it you 
u~e both CMP und RGB in your program 
more than enough color to cli,play the tc\1 
to) our hl.. ing. 

uggeMed \-hKiilicaliun'i 
• L\lllg an I NPU- 'tatcmcnt. -.ct in the 
paleue color ,,,, ma} he more u-.cful for 
~ome programmer ... 
• ''"l:.! FOR/t4£XT. nm through all p<>'>'tihlc 
comhin;u icm,. mal..in~ a cmalog of hue., 
and tho'e that arc u..cful . ( 111.0721 ic. he 
l..1dding !). 

Gootl hunting! 

l~raphics 
The CoCo Signal 
by Steven Kuntz 

II )Our CoCo ' how-. ''!!n" of~t-.oft\~.tre 
~nalu . a progrJmmmg prohlem or ~• hard­
\\ are glitch. or 1f an 111\':l'tiOn ul the Blue 
Meanu:., f rom Clonetune tx:cur.... don't go 
11 alone. Sound the al~tml .:111d a-.k for the 
U))l!r hero help ol the CoCu Cru,ader. 

In tead of the Bat ''gnat u·., the CoCo 
!.ignal ! There arc graphiC'>. a line of -.crccn 
te"t. and the \ound of the telephone hot line 
ringing off Lhe hooJ.. . 

The Lislin~: HCA 1 

0 . COPYRIGHT 1989 FALSOFT . INC 

The Li ting: ATTR 

0 . COPYRIGHT 1989 FALSOFT.INC 
6 WIOTH80 
7 MA- RNOC TIMER> 
8 POKE65497 .0 
9 VERIFYON 
10 HA- RNO 8) l:MB-RNOCS>·l:MC- RN 
0(8)-l :MD-RND<S>-1: REM SEL£CT 

ATTRIBUTES 
20 H£-qNO(l6) -l :MF• RHDC64)·1: 

PALETTE COLORS 
22 HG· RND<S>-1: 

SCREE~ COLOR 
30 PALETTERGB 
40 PALETIEME .M F 
52 CLSMG 
54 ATTRMA.MB 
58 PR INT 

RE~ SEUCT 

REM CLEAR 

60 PR TNT"I. PALETTE RGB PAt£T 
TE "HE: MF: : PRINT" · ATTRIBUTES TH 
IS LINE"MA :HB 
61 PRINT:ATTR~B.MA:PRJNT 

62 PRINT"2. ATTRIBUTES REVERSED 
"MB:MA 
70 PRJNT:ATTRMC.MD:PRINT 
80 PRI~T"3. ATTRIBUTES THIS LIN 
E"MC : '40 
81 PRINT 
82 ATTRMO .HC:PRINT 
84 PRINT"4. A~TRIBUTES REVERSED 
"MO :MC 
9Z PRINT:PRINT:PRINT:PRINT 
100 GOT01000 
110 PALETTE CMP 
112 ATTRMA.MB 
114 PRINT 

1 'HCAT SHK 10/89 
2 ON BRK GOTO 999 
20 RGB: HSCREEN 1: PALETTE 0 .0 
30 HCOLOR 1 
50 HPRINTC4.21) . -CHIH. GET tH£ 
COMPU~ER CRUSAOER. -
60 HPRINTC12.23l. - SEND FOR COCO 
CAT! . 
100 HCIRCLEC160 . 641.32.1.1 .. 48 . . 
6:HC!RCLEC160 . 64l.3? . 1.1 .. 66 .. 84 
: HC I RCLE <160. 64). 32 . 1 • 1 .. 9 .. 033 
200 HDRAW-Sl0: BM190 . 68M+7.+2M+3. 
+3D4M-1 .+3H 8 .+1H 14 . lH 15.+1M 
5, -111- l. 3M+I . 3M+3 . 3M+3 . 2M+3. 

120 PRI NT" l . PALETTE CMP - PALE 
TTE "ME:MF : :PRI NT- ATTRIBUTES T 
HIS LI NE"MA :MB 
121 PRIIH 

22 ATTRHB .MA:PRINT 
124 PRINT"2 . ATTR!BUTES REVERS£ 
o-MB:HA 

26 PRINT 
130 ATTRMC .HD 
132 PRINT 
140 PRINT"3. ATTRIBUTES THIS LI 
NE"HC:MD 
141 PRI NT 
142 ATTRHD.MC 
143 PRINT 
144 PRT NT-4. ATTRIBUTES REVERSE 
D"MD:MC 
150 PRINT:PRJ NT:PRINT:PRI NT 
999 GOTOI000 
1000 PRINT" BORDER IS A CLS"~G: 
PR!NT:PRTNT:PR!NT" DEPRESS <C> 
TO SEE ATTRIBUTES WITH PALETTE C 
MP" 
1010 PRINT" DEPRESS <B> -o SEE 
ATTRIBUTFS WITH PALETTE RGB" 
1012 PRINT" DEPRESS <S> 10 RAND 
OHLY SELECT A NEW BORDER" 
1020 PRINT" DlPRESS <R> TO RUN 
FOR A NEW RANDOM SE 9

" 

1022 POK£65496 ,0 
1030 HH$•1NKEY S:IF HHs--- THE~10 

30 
1032 POK£65497.0 
1040 IF HHS-"C" THENCLSHG:GOTOll 
0 
1050 IF HHS-"B" THENCLSHG:GOT030 
1060 IF MHS•" R" THENRUN 
1062 IF MHS-"S" THEN MG-RNOC8)·1 
1070 CLSMG:GOT01000 

- I 
210 HDRAW"BM174,36~+6.·9M 2.+12 
220 HDRAW"BHI43 .39M·6. 9M+3.+12 
300 HDRAW"BM1~7 . 72U2RJD2L3 

310 HORAW"BM170.56D2LlU2RIBH154 . 
56D2l1U2Rl 
400 IICIRCLEC160 . 70).100 . 1 .. 70 
450 HPAINTC160.120).1.1 
500 HCOLOR 0 
510 HDRAW"8M207 . 80~+11.-3~+3,+18 

H212 .88M+6.+1M-4.+28M211 .98M-5.+ 
2M-2.~2BM112.B2M-6 . ·1M-5 . +2BH110 

.88H·7 .+1M 4.+3BH108 .96H-6 .-4 
600 PLAY "l20V31T5005GBGBGBGBGBGB 
GBGBGBGBGBGB":FOR 00• 0T0399: 1l EXT 

00 
610 SOUND 90 . 10 
620 GOTO 600 
999 RGB 
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i laames llr--------
Categories 
by R.M. Ehrenberg 

Arc you bored with playing Monopoly 
orTril'ia/ Pursuit at party aftcrparty? Well. 
here i a game that change every time you 
play; any number can play. even just one. 
Catef.(ories can be played by anyone old 
enough to read and spell and can be changed 
to o;uit your own tastes. 

The program begin by picking five 
random letters and categoric . h then asko; 
for the number of players and print up 
game boards - two per page- for every 
player. Everyone fill s out the five-by-five 
grid as be 1 he can for the agreed-upon time 
limit. The person with the most an wers 
filled in wins. 

Line 0 clear~ the screen: line I 0 through 
50 give the title screen; line 60. 70 and 80 
load and elecr the leners and caregories; 
and Unes 90 through 120 draw the grid. 
with subroutines in lines 200 and 300 to 
draw the line . Data line!> 310 through 350 

Innkeeper 
by Leroy Jones 

You are a new waiter in a bar with an 
innkeeper that erves drinks faster rhan you 
can utter "Cheen.". Inn keep is a Color BA· 

SIC program in which you must catch a 
~rie:. of falling drinks with a serving tray. 

The game begin!> with a Ready pause. 
The drink (asteri sks) bounce back and 
forth along the top bar mil. The waiter is 
located at the bottom left of the screen. He 
has a tray on his extended right arm. which 
may be moved lefl or right with the corre­
sponding arrow key!>. Each drink caught is 
worth IOpoints. Yourscore is displayedon 
the right side of the screen in the following 
manner: 

P: Points 
M: Misse 
H: High ~core 

The high score counter display!> the 
highest pointe; achieved during game play. 
A Pause fu nction i'> activated and deacti­
vated by pre ing the space b<lr. but ~hile 
in the Pause mode. you can press E to end. 
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16K 
Extended 

contain the categories. which can be changed 
to ui t your particular desires. 

The Listing: CATS 

0 CLS 
5 ' COPYRIGHT 1989 FALSOFT.INC 
10 PRINT"**********************" 
20 PRI NT" 
30 PRINT" 
40 PRINT" 

R.M . EHRENBERG" 
PRESENTS" 

CATAGORIES" 
50 PRINT "~ *** *** ******* ****••• •· 

60 OIMA SC25 ) :FORA-1T025:READAS(A 
):NEXTA :FORA- IT05 
70 8S (Al-CHRS(RN0(26)+64):FORB-0 
TOA · l:IF 8S(A)- 8S(8)THEN70 ELSE 
NEXTB 
80 CS(A)- AS(RN0(25)J: FOR8- 0TOA · l 
:IF CS(A)- CS (8)THENB0 ELSE NEXTB 
:NEXT A 

4K 
Standard 

Once the player has missed three drink 
with the serving tTay. he or she has the 
option of either pressing Y to end the game 
or pressing N to play again. I hope you 
enjoy lnnkeep. Remember. we don't erve 
Shirley Temples! 

The Lisling: JNNKEEP 

0 ' COPYRIGHT 1989 FALSOFT.INC 
1 REM INNKEEP c1989 L.JONES 
2 REM COLOR BASIC .4K 
10 AS- CHRS(l28):BS- CHRS(l33) :CS• 
CHRS( l38l:Ds-cHRSC131l : ES-cHRS( l 
40):FS-CHRS(32) :CLS:FOR A-23T040 
7STEP32:PRINT@A,CS:NEXT:FOR A-41 
6T0439:PRINT@A.DS:NEXT 
15 FOR A- 96T0224STEP64:PRitiT@A . E 
S:E$. " " :ES: ES: :PR INT@A+32 .C 
S." ";C$:: NEXT: PRJ NT@152 . "H: 

20 FOR A-67T0291STEP32:PRI NTiA ,B 
S," ":CS::NEXT:FOR A-N T017 :P 
RINT@35+A.ES:: PR INT@340 · A.DS; :NE 
XT:PRINT@24," P: ": PR! NT@88,"M:":M 
•N : IF P>H THEN H•P :PRINT@l54 .MID 
$(STRS(H).2,6); 

90 INPUT"NUMBER OF PLAYERS"; P:FO 
RA· 1TOP : FORB•IT04:PR INT# · 2,CHRS( 
13) :NEXTB 
100 GOSUB200:GOSUB300:PRINT#· 2.T 
AB(4)"1";CS( l);TABC19 )"!" ;CS(2): 
TABC34) "!"; CS(3 ) ;TAB(49)"!":CS(4 
) :TABC64)"!"; CS(5) :GOSUB200 
110 FORC•lT05 :GOSU8300:PRINT0 2, 
BSCC>::GOSUB300:GOSUB300: GOSUB20 
0:NEXTC 
120 PRINTU·2 :NEXTA:END 
200 PRI NTU-2 . STR !NGS<80. 6l):RETU 
RN 
300 PRINT/I 2. TA8{4 )"! " ;TAB09)"! 
" :TABC34) "! ";TAB{49)"! " :TABC64)" 
I": RETURN 
310 DATA AUTOS.FOOOS.BANDS.CITIE 
S.COUNTRIES 
320 DATA MENS NAM ES .WOMENS NAMES 
.SPORTS.ANIHALS.SONGS 
330 DATA CIGARETTES .ORINKS .AIRLI 
tiES .COLLEGES .MfTALS 
340 DATA ARTISTS . GASOLINES .SPORT 
S TEAMS .BRIOGES .GAMES 
350 DATA TOYS. MOV IES,TV SHOWS.RI 
VERS.COLORS 

25 P•N:PRINT@22.CS; : PRi tiT@53 .0S: 
AS::PRINT@85 . ES:BS::PRINT@32l.AS 
; :PRINT@352.CS:AS;D5; : PRINT@384, 
ES:A$: E.S: 
30 PRINT@448. "READY": FOR A- 1T099 
9:NEXT:PRINT@448.FS 
35 o-51 
40 R•RN0(20):PRINT@D.ES: : IF D-36 
THEN S-lELSEIF D- SlTHEN S- 1 
45 KS•INKEYS:JF KS-FSTHEN70ELSEI 
F KS- CHRS(8)THEN V- lELSEIF KS- C 
HRSC9>THEN V•l 
50 T• T+V :l F T<355THEN T• 355ELSEI 
F T>370THEN T-370 
55 PRI NT@T . DS:AS:AS: FS:: D- D+S:PR 
INT@D, "*" ;: lF R>lTHEN40ELSE S-32 
:PRINT@D-32 . FS:: IF D- T-310R D-T· 
30THENGOSUB65ELSEIF 0<320THEN45E 
LSE M-M+1:PRINT@90 .M:SOUNDI70.9: 
SOUND159.3:SOUN0170 , 3:SOUND159 , 9 
:SOUND147,13 
60 PRJNT@O ,DS ::PRINT@D · 288 . ES: :I 
F H<3THEN35ELSE GS-l NKEY S:PRINT@ 
462 ."GAME OVER":JF GS•"N"THEN20 
ELSEIF Gs-·v·THEN75ELSE60 
65 P·P+l0 : SOU ND239.l:SOUND244, 1: 
SOUN0243 , l:PRI NT@26. MID S(STRS(P) 
.2.6): : RETURt~ 
70 PR1NT@455,"PAUSE":PS-INKEYS:P 
RINT@455 .FS: IF PS-KSTHEN50ELSEIF 
PS<>"E"THEN70 

75 PRINr@462,.. END" 



1 Home Heiji] 1 

Mortgage 
by John Porter 

The Li ting: MORTGAGE 

4K 
Standard 

80 PRINT"LOAN AMOUNT S":l:PRIN 
T"PAY MONTHLY S";O 
9a PRINT"ANNUAL COST S"; O*l2:P 
RI~-"TOTAL COST S"; 0*12*Y 
100 PRINT"OUTPUT TO PRINTER? (Y/ 
N)" 

110 BS-INKEYS:IFBS- ""THEN110 ELS 
E IF BS-"Y"GOSU81S0ELSE 120 
120 PRINT"ANOTHER CALCULATION? 
Y/Nl 

Thi\ rnongagc culculmion program i~ de­
signed 10 help you decide which route 10 

lake when gelling. a mongage. The prinl­
out~ read only in whole dollars and arc 
accurarc to within 49 cent!> per month. 

0 · COPYRIGHT 1989 FALSOFT . INC 
10 ' CCll988 JOHN PORTER 

130 AS- !NKEYS:IF AS-" .THEN130 
140 If A'-"Y"THEN RUN ELSE ENO 
150 PRINTff 2,CHRS(27l:CHRS(3ll:P 
RINTH 2."LOAN AMOUNT-S";L 

20 '3 HASTINGS ST. 
When Mortc:a}(r is run. line'> 60 through 

70 perform rhe actuul culculmion'>, using 
figure-. inpu1 in Line 50 Line 100 a<,k~ if 
you want a printout and if o send!> the 
program to Line I 50 for I he pnnter routine. 
Line 200 rcrums you to Line I 20 to a<;k i f 
you want another cnlcul:uion. 

30 'ST.JOHNSB URY . VT. 05819 
40 CLS:PRINT"***** MORTGAGE CAlC 
ULATION *****";:PRINT:PRlNT: 

160 PR!NTH 2. "LOAN TERM -"Y"Y EAR 
S" 

50 INPUT"LOAN AMOUNT ": :INPUT"RA 
TE OF INTEREST":R:INPUT"YEARS OF 

170 PRlNTH 2."1HTEREST RATE -"R* 
1200"~-

LOAN";Y 
60 M-Y•l2:R-R/1200:A-L*R:B-Cl+R) 

180 PRlNT0-2."MOHTHLY PAYMENT-S 
";0 

Line 140 a k~ if you wanr to nm the 
program ngam. 

"·H 
70 C- 1·8:0- JHT(A/C) 

Programs for Home or Classroom 
Education.! Programs for Students Grade K-12 

and Adult Self Studies 

More than 500 programs on cassette for any Color 
Computer! At every level from kindergarten through 
adult. All have full-time narration! 

Send for our FREE catalog of over 1,000 Dorsett 
educational programs for Atari, TRS 80, Apple, IBM 
PC Jr., Commodore, Tandy 1000, etc. 

18 Progr8maln eech of the fotlowtng 
Children's Tales- Read1ng- ArithmetiC 

Fractions - Algebra - Geometry 
Accounting - Psychology- MUCH MORE! 

New courses In Spanish and geography. 

CASSETTES: $58.50 for an album containing a 16-
program course (8 cassettes with 2 programs each); St.ts 
for a 2-program cassette. 

DISKS: $14.15 for a one-program disk; S28.95 for two 
disks; $41..tll for four disks All disks come In a vinyl album. 

For more lnlormet1on. or to ~der cell 

EJ TOLL FREE 1-800-654-3871 
IN OKLAHOMA CALL (405) 288-2301 

l~l ~u5!!!!! l~c. 
Bo• 1228, NOfman, OK 73070 

Dee~r lnqulriet Welcome 

190 PRINT0·2.CHRS(27):CHRS(54) 
200 R£TURN ~ 

KILLER A's 
by William Cotton 
New for the CoCo Ill 

Vanquish your fear of the unknown. Rid 
your base and its ships of the deadly 
aliens. Just like the arcade version. this 
game is sure to be a winner. 

Joystick required. $24.95 

BURIED BUXX II 
This sequel to Buried Buxx is for the CoCo 3 and 
has better graphics, more color and lots of non­
stop action. Game confi_guration screen, high 
score save and more! Joystick required. $24.95 

Many more programs available. 
Call or write for a complete listing. 

1----

JR & JR SOFTSTUFF 
00. BOX I 18 • Lompoc, CA • 93438 • (805) 735-3889 

),futotCe~. Orders accepted 24 hours a day. 
' · · All programs on diskette only. 
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How To Read Rainbow 

When we use the term CoCo. we refer to an affection­
ate name thai was first given 10 the Tandy Color 
Computer by its many fans, users and owners 

The BASIC ptogram listtngs printed In THE RAIN­
BOW are formatted for a 32-characler screen -so they 
show up just as they do on your CoCo screen One easy 
way to check on the accuracy of your typmg IS to com­
pare what character "goes under" what If the charac­
ters match- and your line end1ngs come out the same 
- you have a pretty good way of knowing that your 
typmg is accurate 

We also have "key boxes" lo show you the min1mum 
system a program needs But, do read the text before 
you start typing 

Finally, the little disk and/or cassette symbols on the 
table or contents and at the beg1nn1ng of articles 
indicate that the program ts available through our 
RAINBOW ON DISK or RAINBOW ON TAPE service. 

Using Machine Language 

The eastest way to put" a mach me language program 
tnto memory as to use an editor/assembler, a ptogram 
you can purchase from a number of sources. All you 
have to do, essentially, is copy the relevant mstructions 
from THE RAINBOWS listing tntO CoCo. 

Another method of putt1ng an ML ltstmg mto CoCo 
1s called "hand assembly' - assembly by hand, wh1ch 
some11mes causes problems wtth ORIGIN or EQUATE 
statements. You ought to know something about 
assembly to try this 

Use the following program II you want to hand· 
assemble ML listings 

10 CLEAR200, &H3F'00: J=&H3f80 
20 PRINT ADDRESS:" ;HEXS( I); 
30 INPUT "8VTE" ;BI 
40 POICE I , VAL ( "&W+BI) 
50 I =1+1:GOTO 20 

Thts program assumes you have a 16K CoCo If you 
have 32K change the ~H3f00'" Une 10 to &H7f00 
and change the value of 1 10 tH7fB0 

OS-9 and RAINBOW ON DISK 

The 05-9 side of RAINBOW ON DISK contams two 
dtrectones CMOS and SOURCE II also con tams a file, 
read . me. f 1 r& t, whiCh explatns the dMSion of the 
two d•rectones The CMOS d11ectory conta1ns executa· 
ble programs and the SOURCE dltectory contains the 
ASCII source code lor these programs BASIC09 
programs will only be offered in source form so they will 
only be found In the SOURCE directory 

OS-9 is a very powerful operating system Because 
of this, it Is not easy to team at hrsl However, white we 
can give specific instructions lor using the OS-9 

programs, you ~111 lmd that the OS-9 programs wtll be 
of little use unless you are familiar ~•th the operaung 
system For thiS reason. 1f you haven't "learned" 05-9 
or are not comfortable wtlh it, we suggest you read The 
Complete Rambow Gu1de to os-g by Date Puckett and 
Peter Dtbble 

The foltowmg is not mtended as a course 1n OS-9. It 
merely states how to get the OS-9 programs from 
RAINBOW ON DISK to your 05-9 system disk Use 
the procedures appropriate lor your system. Before 
doing so, however, boot the OS-9 operating system 
according to the documentation from Radio Shack 

1) Type load d1 r ll at copy and press ENTER. 
2) If you have only one disk dove, remove the OS-9 

system dtsk from Drive 0 and replace it with the OS-
9 side of RAINBOW ON DISK Then type chd~"d0 
and press ENTER If you have two dtsk drives, leave 
the sytem master m Dnve 0 and put the RAINBOW 
ON DISK m Dnve 1. Then type chd~"d 1 and press 
ENTER. 

3) Ust the read . me . f 1 rs t hie to the screen by typing 
11 s t read. me. f 1 rs t and pressing ENTER 

4) Entering d 1 r will give you a dtrectory of the 05-9 
Side of RAINBOW ON DISK To see what programs 
are in the CMOS dtrectory, enter d 1 r C"'ds Follow 
a similar method to see what source files are tn the 
SOURCE dtrectory 

5) When you find a program you want to use, copy •t 
to the CI'IDS directory on your system d1sk ~1lh OM 
of the following commands 

One-drtve system. copy ~"d0~"cmd&" f1/ename ~"d0" 
cmds~"filename s 

The system wilt prompt you to alternately place the 
source disk (RAINBOW ON DISK) or the destination 
disk (system disk) in Drive 0. 
Two-drive system. copy ~"d l ~"cmdsl' fi/ename/d0" 
cmds" filename 

Once you have copied the program, you execute it 
from your system master by placing that disk tn Drive 
0 and entering the name of the ftle 

The Rainbow Seal 

~ 
RAINBOW 
CUfii(.AtCitfil -The Rambow Certlllcatton Sealts our way of helptng 

you. the consumer The purpose of the Sealts to certtty 
to you that any product that carnes the Seal has actually 
been seen by us. that 1t does, indeed. extst and that we 
have a sample copy here at THE RAINBOW 

Manufacturers of products- h81dware, software and 
firmware- are encouraged by us to subm1t their prod­
ucts to THE RAINBOW for certification 

The Seal 1s not a ·guarantee of satlsfactiOfl " The 
certification process is different from the review 
process. You are encouraged to read our rev10ws to 
determine whether the ptoduct tS right for your needs. 

There is absolutely no relahonshtp between advertis­
ing tn THE RAINBOW and the certtlicallon process. 
Certification ts open and available to any product per-

tainmg 10 CoCo. A Seal wil l be awarded to any com­
mereta! product, regardless of Whether the firm adver­
uses or not 

We wtll apprectate know1ng of 1nstances of vtolatton 
of Seal use. 

Rainbow Check Plus 

The small box accompanymg a program lrstJng •n 
THE RAINBOW iS a "Check sum• system, Which IS 
des1gned to help you type m programs accurately 

Rambow Check PLUS counts the number and values 
of characters you type tn. You can then compare the 
number you get to those pnnted in THE RAINBOW 
On longer programs. some benchmark lines are gtven 
When you reach the end of one of those lines 'ttr llh your 
typ.ng, stmply check to see tf the numbers match 

To use Rambow Check PLUS. type tn the ptogram 
and save 11 for later use. then type 10 the command RUN 
and press ENTER Once the program has run,Jype NEW 
and press ENTER to remove it from the area where the 
program you're typing in will go 

Now, whtle keying tn a listing from THE RAINBOW, 
wheMver you press the down arrow key. your CoCo 
gtves the check sum based on the length and content 
of the program in memory This is to check against the 
numbers printed in THE RAINBOW If your number Is 
different, check the tistmg carefully to be sure you typed 
in the correct BASIC program code. For more details 
on th1s helpful utility, refer to H. Allen Curtis' article on 
Page 21 of the February 1984 RAINBOW. 

Stnce Rainbow Check PLUS counts spaces and 
punctuation. be sure to type in the listing exactly the 
way it's given in the magazine. 

10 CLS:X=2S6•PEEK(35)+178 
20 CLEAR 2S.X-1 
30 X=256•PEEK (35)+178 
40 roR z=x TO x+n 
50 READ V:.,j=loi+Y:PRINT Z, V: W 
60 POKE Z, V:NEXT 
70 Ir~=798STHENB0ELSEPRINT 

"DATA ERRDR":STOP 
B0 EXEC X: END 
90 DATA 182. 1. 106, 167. 140, 60. 13<1 
100 DATA 126. 1B3. 1. 106. 190. 1. 107 
110 DATA 175, 140, 50. 48, 140, 4 , 191 
120 DATA 1. 107, 57. 129, 10. 38. 38 
130 OATA 52 . 22. 79, 1SB. 25.230,129 
140 DATA 39. 12, 171. 128, 171, 128 
150 DATA 230, 132, JB, 250 , 4B, 1, 32 
160 DATA 240, 1B3. 2. 222 . 48, 140, 14 
170 DATA 159. 166. 166. 132, 28. 254 
180 DATA 189, 173. 19B, 53. 22 . 126. 0 
190 DATA 0 , 135, 25S . 134 , 40 . 55 
200 DATA 51. 52. 41. 0 



Kissable OS-9 

Rumors From RAINBOWfest 

R 
by Dale L. Puckett 
Contributing Editor 

umor were runmng \\ tid <11 

RAINBOWfel>t Somer-.ct. 
and before the \I.Cekend wm. 
over Denni' Skala thought 
he saw wmetlung he wtt'ln 't 

'IUppo~d to see - a ne\1. and tmproved 
OS-9 Level II for the Color Computer 3. It 
'' fa-.ter. nearl) bug free and ha' a lot of 
ntfty feature\. In the long-\tanding tradi­
tton of mo ... t Pentagon publtc infonnmion 
profes.,tonal'l. all of the people at RAIN­
BOWic\t who knew whm wa<., going on 
or 1.hou ld have known could neither 
conlim1 nor deny the exi<.tence of a new 
OS-9. Denni., Skala wa~ an inadvertent 
wtlne.,., to a mther exciting development 
He'l> \Ure there'l> a ne\\ \cr\ion ofOS-9 in 
the wtng'> and \hared tht\ beltel \vtth me. 

OS-9 Level II '"a" running on a Color 
Computer 1 \vtth an improved and more 
po\l.crful Y.llldowing interface. "The pro­
gram I '~"" on the .. crcen wa-. outc;tanding, 
and I'm \ttrc I was looking at the operating 
'Y'tem it'>clf. not an applicat ion program." 
Skala .... ud. 

SJ..al:a de\Cribcd the my'>tery progrnm a' 
a Macmto'>h-likc operating '>y\lem with 
overlappmg. mo\cable and d}namacall) 
resaLeable \l.tndo" s. He al-;o noticed .,.g. 
ntlicant amprovemenl\ in the 'peed with 
whtch graphics were dt<.,played on the Color 
Computer 3 and de\Cribed an imprc ... ,ivc 
demo program that featured a ball bounc­
tng around on a background screen. par­
llttlly ob'>cured by a picture of the Mona 
Lt\a. 

SJ..ula i.., \ure the people from Tandy nt 

Dulr L Pm J..ctt. a frerlam·( ll rtiC'I' and 
p1 o~rumm~:r. j('rt'ej ul dtl·rcftlr· ar lars:t• 
of the OS-9 U :.cr:. Group all ell\ a mt•mht'l 
of rhe Comp111er Prt'H A\\Ocwrimr IIi~ 
me1nanl(' 011 Ddplu i:. DAIIP 011 pm kN­
ratlit>. KOIIYD @ .V~QQ: 011 G£11ic, 
/) Pl ('KFTf2: {/1/d Oil CIS. 71446.736. 

RAINBOWfest were aware of the pro­
gmm ·s exiMence. lie noticed. though. that 
everyone he wlked 10 o;ecmed to be very 
quiet about it. 

D isappearing 
windows, locked 
shells, wrong 
palette registers 
returned by 
system calls, 
etc., may soon 
disappear for all 
OS-9 users. 

• 

Skala believe<> a lot of the well-known 
people in the CoCo OS-9 world are in­
volved and gue,o;cs that several thousand 
man-hour... of wort have gone into what he 
calls the Mona La'>a ProJeCt. 

Officially. we huve been unable to con­
linn anything about the Mona Lisa pro­
gram Skala ~aw at Somerset. Tandy could 
be con idering marl-eting an OS-9 upgrade. 
or Tandy could be licensing it to a third­
party developer. 

After doing l>Omc unofficial ~nooping.l 
feel Sknla is right on track. I also believe 
that all OS-9 uo;cr... may oon be able to take 
advantage of a new and improved version 
of Ron Lammurdo·., Slrrll Pl11s that man} 
of us have been u ... ing If the ~ona Lisa il> 
an upgmde. it rnostliJ..ely wi ll quash many 
oft he irritming bugs in Levell I. Di appear­
ing windowl>. locked she ll ~. wrong paJcnc 
register rerumed by ~Y'-lCm calls. etc .. may 

soon disappear for all OS-9 u~er\ mlt 
ju\t those who have downloaded patche-. 
from an electronic forum uch a .. OS-9 
Online or the OS-9 SIG. 

Feature\ that Skala did not ee at Som­
er et. but "'ished he had. include full wald­
cardc; an the Shell. a standard VJRQ dnver 
for game stuff (which ,., do" nward wm­
pattble with Kms:':. Quest 3 and other 
game~). dynamac re!.izmg of text a-. "'ell a\ 
graphic-. \\-indows. and a real!>erial mou..,e 
driver. Unfortunately. there may not be 
enough room 111 the 64K l>ystem worJ..-.puce 
to deliver resizeable text '' indow~. We'll 
have to wait and o;ee. The same goe-. for a 
mouse curc;or on te'\t window .... 

After RArNBOWfest. I asked Kevin 
Darling if he knew anything about the 
myo,teriou., Mona Li a Project. Ao, II eared. 
he could not confinn itl> exi~tence: how­
ever. he did not di count it either. 1l1e 
prc,ent OS-9 Users Group prc-.ident agreed 
that !.Oilletlting with perfonnancc anu fea­
ture improvements in every system mod­
ule. with special empha i~ on graphic-.. 
future expandibility and ea.\e of program­
ming for the newcomer would be vel) nace. 

"I f. for example. a BASIC09 program that 
uses pull-do"'n menus could be ,.,nuen an 
a dozen line ... versus the hundred '> needcu 
current I). then )Cl>. that "-Ould mdeed be a 
boon to OS-9 u cr . Also. if CoCo Mtn­
liJ..e program could be wriuen by almo't 
anyone u<.,mg powerful new g fx2 com-
mands or if gfx2 command., were ex 
ceptionally faster- it would be fanta!.ttc. 

.. And come to think of it. named pi pel> 
would really enhance interproce~~commu 
ntcation'>. wouldn't the>?" Darltng said 
"lllC) ha,•e been on m} wi h ltM '>tncc the 
liN tame I read about them in the liN OSK 
catalog." 

Skala thought the improved graphtc\ 
speed he witne ed was cenaanly the mo~t 
impressive and visible pan of the Mona 
Lisa demo. He even su!>pected that the 
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05-9 Spotlight 

This month we spotlight UluMus£ Ill. 
an amazing profc ional music synthe­
l>ILer program '>Old b) Sel.7ond City Soft­
" are and written for OS-9 by M1chacl J. 
Knud,en. 

UluMus£ Ill " a'> made pmcucal by a 
number ofOS-9'' buill-In femures. "Uiti­
MtuE Ill'~ major advantage over ib 
competitor. L.wcJ. 1, it' u'e of 640-by-192 
high-re!>ol ution graphic., ~creenll." 
Knud en !laid ... U/tiMlll /:.111 also let., you 
declare a number of different lltaff t) pe~ 
instead of Just the grand piano. II supports 
sixteen vo1ces compared to Lyra·!> eight." 

UluMus£ Ill also use!> a di fferent edit­
ing mode you edit in Overstrike mode 
rather than ln~ert mode. UltiMusE /1/ 's 
maJor advantage tor the mullician is the 
fact that it 'luppom nearly all standard 
mu!'>IC notation. 

If you already have a large collection 
of L)·ra mu\ic. don't worry. Knud,cn is 
working on a program thnt will convert 
Lyra fi le into {../tiMus£ Ill tiles and 
bad. He also hopes to \\rite a program 
that w1ll play the c;tandard 1IDI file for­
mat. Thi\ will let you play MIDI music 
compo cd on Oil\' personal computer. 

What OS-9 Did for UlliMusE III 
First. OS-9 gave Knud<,en an escape 

from the hard work it takes to write as­
<;embly language programs. " I thought 
UltiMus£ would be too complicated in 
:.t"emblt:r and wumcd to wriac it in C 
because I had plenr} of e>.pericnce with 
c.·· he aid. "Since the only decent C 
compiler for the Color Computer runs 
underOS-9. thc decision to u~c OS-9 was 
en,y ... 

Soon after he began programming Ul· 
riM us£ Ill , Knudsen di!>covered a surplu 
of features already built into OS-9. and 
he' used many of them For example. he 
<.e t<; up the time each note plays on the 
.,ynthc .. i7er b) u ing the OS-9 s 1 eep 
command. Luter he di\CO\'ered thic; ap­
proach had a fri nge benefit. "I ~~ the 
proce~!> prionty at 254 \.,.hen UIIIMti.\E 111 
• ., playmg. but becauo;c I u!>C s 1 eep calls. 
any otJ1cr pmgmm running on the CoCo 3 
at the '>ttme time gc" ull the time 11 needs," 
Knud-..cn o,md. 

Other OS-9 feature., respon ible for 
UltiMus£ /If's 'iuccec;o; nrc pipes and the 
operating o,yo,tcm's abili ty to run many 
prncc<,o,co, concurrently. For example, when 
you buy UltiMusF Ill you will notice sev­
eral additional progr.tm'> in your CMOS 
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directory. Fran. the lir t. Is a specialized 
version of grfdrv. 

''I juM pipe the note' fmm ( /tiMu~f./11 
to Fran and il does all the ll<:reen work," 
Knu<.l..en said. "There are t\"O way' you can 
fight the M K proce~s '>pace hmit inherent 
in OS-9 implementauon., runnmg on a 6809: 
You can use pipe to run a proce..,:. 10 

another 64K procells !>pace. or you can use 
automatiC liniJng of !>Ubmutine niOOUit!!~.'' 

Knud en U!>Cl> IWO subrouunc modules: 
One is called Show. the other Stave. Both 
are loaded into memory when you run 
VI 11M us£ Ill. but they are only moved into 
its address space when needed. 

Another big plus came to UltiMusE 111 
users with Release 4.0 and higher. These 
version!> u~e virtu<tl memory for the score. 
meaning you can have up to 32.768 note!o in 
a score. A score thi~ ~ize will u...e 256K of 
memory. Gel/Put buffer; contammg the 
notes arc loaded into mcmor) . and your 
ynthe izercontinues to play \ ... ithout mis'­

ing a beat. 
Knud. en aid that he could h~vc used 

data modules to simulate virtual memory. 
but he decided to use the Get/Put buffers 
built into OS-9 Level n on the CoCo 3 
instead. To do thi!o he u e an mv1 ible OS-
9 Levelll window to !>ton: the buffers when 
he brings them in off d1sk. 1l11S 1s 1ronic 
because the infonnation he store\ in the 
buffer has nothing what!>oever to do w1th 
graphics. In fac t. UltiMtu£ Ill u e!> a VDG 
screen for all its di:,pii\)'S. However, incc 
you cannot ul.e a Get/Put buffer with a 
VDG screen, the program opens a real 
window in the background to handle the 
musical notes. 

There's not much difference between 
doing \'irtual memory with buffersordomg 
it with data modules. An UlttMus£ Ill 
score is an array of object<. of a llpecial data 
type. Each element in the arra) b e1ght 
bytes long. When you play a 'ong on your 
ynthe izer. you are ju' t ending out an 

array of these objech . 
Each Gel/PUt buffer hold) approxmmtely 

8000 bytes or I 020 notes. When Knudsen 
necdc; to addre ' the nth note in the army, he 
divides 11 by I 020. The quotient 1 the index 
10 the buffer - or page you need. The 
remainder 1 the offset into the page that 
point!> to the note itself. 

When you run UltiMusE Ill. it create 
one 8K buffer in the hidden window. If 
your score grow past IOOO notes. it creates 
a new buffer and tart to fi ll it. Knudsen 
uses the OS-9 map buffer function to write 

his data objects into the buffer'!> memory. 
I le only maps in one page at a t ime. When 
he needs another page. he use:-. lo" -level 
w ft ware caJis to s\\-itch the page~ auto­
maucally. The switch happens so fa'>t that 
you can't hear 11 when you' re playmg a 
'core. 

Knud~n u..e~ an index to point to the 
note he 11, playing or editing. The fact that 
C J'., rich in ih u..e of pointers made his job 
much easier. 

When the routine return,. it may have 
'>Witched in a new buffer. but the pro­
grdmmcr doc~n · t need to !..now bccnu..e 
the routine always returns with a pointl!r 
<timed at the note. Thi is one of the mam 
rea!>on~ Knud!>en u~oed C instead t>f BA 

SIC09 to write UltiMu.\E Ill. 
TI1e only real reason Koud en didn ' t 

use data modules was the fact that yt)U 
mu t have them on dis!.. and load them 
imo memory- even if they are empty 
initiaUy. With the Get/Put buffers he didn't 
need to load anythjng from a disk. And 
because the Get/Put bufferc; are not re'i­
dent in the 64K proce s pace used by 
UlttMus£ Ill until they are mapped tn. 
they leave plenty of room for the rest of 
the program. 

This approach also meant that Knud'>Cil 
didn't need to do any dirt) programmmg. 
hke pia) ing \\ ith the GIME chip d1rectly 
or blocking the6809's interrupt . Indeed. 
the only ume UltiMus£ Ill block\ Inter­
rupt 1s when 1L sends a ch:m.1c1er out the 
imulatcd seriaJ port on the back of the 

CoCo3. 
Tf you' re an OS-9 purist and \\ant to 

avoid interrupts altogether. you c-.tn buy 
one of the hardware MJDI interfaces and 
write a device descriptor and device driver 
10 handle its output with standard OS-9 
calls. The UlriMw;£ Ill distribution disk 
contains a public domain de criptor and 
driver for a MlDI hardware interface. 
which you can use as a model. A. sup· 
plied, it will drive the Speech Systems 
MJDI interface. 

If you install a MIDl descriptor and 
driver. UltiMus£ Ill "ill open a path to 
/HIDI and writes it music to it. The mam 
advantage of a hardware mterface as the 
fact that you can keep UltiM usE Ill opera­
tion pure OS-9. 

In ~ummary, UlttMw,£ Ill b the mo't 
advanced music editor you can bu) for 
yourColorComputer3-thank · to Mil..e 
Knudsen· s skiLl and the power bualt mto 
OS-9. 1'\e'(t month we hope to ~pothght 
Eric Crichlow· Sltellmute. I'm already 
playing with this new offering and it '~ 
slick. .J 



demo was running under BASJC'<)IJ - even 
though it wtl\ 10 llmC\ 3\ fa..,t 3!> the !lame 
demo running under a \ lOCI. ver,ion of OS-
9 Level 11. lie u-,pected the code e\erci -
ing OS-9'., Get/Put buffer" had been re­
written and opt1m11Cd. 

Marl. Griffith aho heard 'ome interest­
ing.thing ... at RAI'JBOWfe<;t Somerset. but 
wa-.n ·, \Ure 1fthc) "ere related to Denni\ ·, 
'tory. He 'aid he heard that Bob Puppo. 
who de,Jgned and built the IBM Keyboard 
Adapter for the Color Computer. wa 

EDIT I 
Undo z 
Cut X 
Copy c 
Pa,te v 
Clear 

Show 

Load Clipboard 
Save Clapbo~trd 

Figure 1. 

topuonall 
< opuonal l 

working on a hardware modification that 
'A-Ould boo 1 OS-9·, \peed trcmendou.,ly. 
He abo mentioned Tony Di!>lefano · s 1-
~leg memory upgrade board. We'll be 
keeping our eye and car ... open for ne'" 
developcment-. m thc\e arena\. 

Propo ed Clipboard tandard 
Our OS-9 Spotlight of Mil.c Haaland·, 

M\ 'Cam·as in the Janual) i !>Ue has already 
paid off. Haaland took many of our com­
ment to hean and is u ing them m 
M\ 'C am·as \'us ion 2 .0. He ha'> propo'>ed a 
clipboard standard ba.,ed on our di cuo;­
sion. With hi · propo<,ed tandard. t~pplica­
tion will use a clipboard to !>uppon all 
function pre ent on the Edit menu. 

When you run a program U'iing the pro­
po ed tandard. you will fir\t \elect the data 
you want to manipulate" ith tools '>Upplied 
by the application program. Then you wi ll 
..elect a command from the Edit menu 
shown in Figure I . 

Under the propo .. ed \tandard.the Undo 
command will let ) ou undo your 1<\\t ac­
tion. The Cut command will cut the te:\t or 
graphic' object you ha' e 'elected from the 
document and place it on t.he clapboard. A 
Cop} command replicates the !!electoo object 
in )OUr document and placeo, it on the 

clipboard. Each lime you copy or cut a new 
object. the new object will oven\ rite the 
pre<,ent object on the clipboard. 

ll1e Pa te command allo'"" you to place 
data fTOm the clipboard mto your document 
at an m-;en1on pomt ) ou -.elect '" 11h ) our 
mou-.e. When you pa\te. the data on the 
chpboard rcmam~; intact. 

A Clear command clears everythmg on 
the clipboard. The Show command let you 
l>ee anythmg presently tored on the clip­
board. If you exerci!.t! the Sa"e Clipboard 
command. )OU w1ll be \avmg the content<., 
of the c lapboard to a disk file. Th1' com­
mand prompt!> you for a fi lename and then 
<,ave!> the clipped object. Effectively. you 
are creating a pem1:u1ent .,crapbook that 
contain' one cl1pped object. 

When you select the Load Clipboard 
command. your program <,earche!. the cur­
rent w orl.ing directory for a ~a' ed clip­
board after prompting you for the name ot 
the clip you want to load. If no clip' are 
lound.the progr.un will put up u dialog bo:\ 
to let you 1-.no\\. 

An) Edit runction' needed b} a program 
are appended to that program·l> menu. The 
menu entries followed b} a letter indicate a 
hot ke} that may be pre..,\Cd at any lime 
"hile the applu.:ation program i ... runnmg. I 

( Move into the '90s with [] ~ 5T (] ~MJ>~::l IPIOO:IDJJJ~-r~ ) Super Add-Ons 
41N1 Mult.i-Board Adapter 
Hard Disk, Real Time Clock 
Serial & ParaiJel Ports. Req. 
SC-11 or MEB-11 5130 

, 
$~~rr ©~n1t~IL;rr ll NEW! GET l] J 

NOW AVAILABLEAT 
YOUR RADIO SHACK 
STORE PART f ~2009 

UNDER OS-9: Bulfcrro 
read/write sector achtevro 
without halting thc CPU 
means no to~ of lime or 
keyboard ~lroke!t. Mini 
Expansion Bus for 1 Super 
Add-On. Onc DOS 
included $130 

®!l}X;)7 © Y11l7Y 113 1 J 
• Sockets for 4 [)()Ses 
• Mim Expansion Bus tor 

1 Super Add-On 
• One DOSincluded.S99 

j'J1h~1 ©®'tllrt\011 37 1 
• Lowest Price Anywhere! 
• Sockets for 2 [)()Ses 
• Accepts 24/28 pin DOS 
• One DOS Included. $75 

Of memory in your COCO 3 with DISTO's 

1 MEG Upgrade Kit. 
• Requires a 512K COCO 3 and soldering experience. 
• Kit includes 512K mem and all nccc!>sary hardware. 
• 059 Drivers, by Kevin Darling, included. 

©OOG:.~ ®<J~ 
Zero K Kit 5159 

MEB II 
A carrier to plug in 1 
Super Add-On. Multi­
PaK required 535 

NEW ! From Rainbow's 
author, Tony DiStefano: 

"A Full Turn 
of the Screw" 

The complete collection of 
'Tum of the Screw" articles 
from Jan '83 to Jul '89. 520 

31N1 Multi-Board Adapter 
Real Time C lock, Serial & 
I' Mallei Printer Ports. 575 

RTC & Printer Interface 
Rlime & Parallel Port. 535 

MPROM Adapter 
EPROM Programmer $55 

Hard Disk Adapte r 
SCSI orSASI No Multi-Pak 
needed if used with SC-I or 
SC-11. RGB DOS and Hyper 
1/ 0 supported. S40 

HDISK & RS-232 
Same as above but with 
RS-232 Serial Port. 570 

RS-232 Ada pter 
A true Serial Port. S40 

RS-232 PAK 
Compatable with RS 
Deluxe RS-232 Pak 
DB-25 cable included 
Multi-Pak rqd S55 

RGBto MONO 
Monochrome video & 

\.. Audio adapter. 535 

, 
SR-3 • 512K Upgrade ®®© 

\. 

Upgrades a COCO 3 to 512K memory Ramdisk, printer 
spooler and memory test software included' Zero K 525 

eRe I 11 Boul . Des Laurentides, Laval, Quebec, Canada H7G 2S3 1-514-967-0195 n C • Include S& H of $4 or $8 if order exceeds $70 MC!Visa Accepted Sorry: No per:;onol cheques 
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publi<,hcd them here 'iO \\e can develop a 
unifonn -,tandard 'iCI The leuer lll:l) be 
either upper or lo\\.er ca,e. 

Stnce mo~l computer.- that u...e a clip­
board do not f...eep a di k fi le to \ tore clip­
board data. Haaland propo\ed U\lll£. Get/ 
Put Bulfer., for the c lipho:1rd. Macrtl\\:Jrc 
ael>em:tl a group of buffer' 'pecalicall) for 
the clipboard function (Group 20 I ) but it 
never defined the buffer num~rl> we \hould 
u\e. llaaland proposed the Gel/Put buffer 
detiniuon' \hO\\ n in Figure 2. 

lf)OU ..elect Save. apphcauon prograam 
U\ang tha' <>tandard ''ill taf...e the ... elected 
data and'' nte 1110 a file called xxxxxx . CLP 
an the current \\Or._ing <.hrectur) . T)pc 01 
through Type W clip' wall contam a one­
byte Hex repre entation of the data type. 
follo\\cd by t\\O b) te.., contnanang the length 
ol the daw and. linally. the data it -.ciL For 
c>.amplc: 

01 0054 DATA[ $54 ) [EOF) 

Graphau. Data u\e'i the lollll\\ mg lormat. 
A one-b) te \Creen-t) pc marker. a'" o-b)h! 
\ length. a two-b) te ) length. and a I\\ o­
byte total data length foll<.l\\Cd h) the raw 
" ·reen data. The following value' are all in 
Hex . For example: 

05 0010 0010 0020 DATA[ S20] [ EOF] 

So far. thi'> '>tandan.l ,., onl} a pruro ... al. 
An) and all comment'> arc encouraged. We 
need tO e\labli'>h 'tOme \On of \ tandard Or 
there \\i ll never be an} compatabaht) be­
t\\een arplicatiOil!>. lt '>Ure \\OUid be nu.:c to 
ha\c aprlic:uaon!. that can u\e the -.ame 

Elliwr's Nnrc: The rhrc< li.\fim:~ 
f>rt'SCIIft•d art for re{uen('(' <JII/\' 

Ulltllnll twr be mrluded on 
R \1\'BOU 0\ 1>151C 

Listing 1: 

PROCEDURE ~eys 
DIM aS: STRING[!] 
PARAH g: BYTE 
SHEL "tmode -echo" 
REPEAT 

RUN ' nkey(aS) 
UNTI aH>-"" 
g-ASCCaS l 
SHE l " tmode echo" 
END 

68 THE RAINBOW March 1990 

Here arc the proposed Chp definitions: 

Ol ... ASCU 
02=Binary 
03=MIDJ data 
()4=Sound Data 
05=typt' 5 window (Buf) raw Graphics Data file 
06=type 6 "'indow (But) raw Graphics Data ltle 
07 .. type 7 window (But) raw Graphic~ Data file 
OR-type IS "'indo\\ (But) ra'"' Graphic!~ Dura file 
09-FF undefined 

data. Plca ~;c o,end your thought\ to Mike 
Haaland. Hi' CIS UID is 72300, 1433. If 
you get a chnnec. -.end me a copy also -
DAt CP on Delpha or 71446.736 on CIS. 

Turning Echo OIT 
Daniel L Gn lfi'> of Tu'>con. Arizona. 

\Hote me recent!) to de-.cribc a technique 
he u:.ed to tum the OS-9 Echo function on 
and off from wathi n a B \StCnll progmm. 
Grifli'> needed to tum ol f thc Echo function 
'10 he COUld U\C the UJl arrow key in hi\ 
program '' ithout dearing the '>crecn. 

You can accmnplbh thb by running the 
OS-9 shell command from within BA 

SIC'119. but it'' not the fa\tC\t way to get the 
job done. Grim, wrote n rroccdurc thm 
U'>e~ a '}'tem call to make thing' hapren a 
lot fa..ter. Since tlw, rwccdure ;, ~hon. II 
gi,e\ you an opponunll) to lo'ie) our fear 
of') -.tem call' "uhvut a large inve:.tment 
an I ) pmg. etc . .. or compari,on ,.,e ' II \tan 

Listing 2: 

PROCEDURE eko 

with the she 11 version hown 111 L" ung I . 
The procedure that use~ the Sy!.tem call i'l 
shO\\ n in Li ~ting 2. Combaning the two 
ver.ion..re~ulb in keys 1 (LI'!tllng 3>. whach 
run' eke. 

Give thi<. <,hon procedure a I I) and lo<,e 
your fear of ystem call forever. Once you 
<,ec thi\ one worf... . )Ou'll be on your \\3). 

~C\t month in RAt.:...aow·., bu'line ~ i.,­
.,uc "e tum linance into M\ Fmcma and 
bring that handy mone) handler anto the 
ngc of mice and window~. You ·u see hO\\ 
a new gfx2 lets you write program\ w~ing 
OS-9 window~ with a third of the program 
line'> required in M\ 'She/1. I al so hope to 
pre~nt the vinual memory subroutme code 
that muf...e~ UltiMto£ work. It'' a dream 
come true. In the OS-9 Spotlight. we hope 
to give ynu a clo!.C lool. at Eric Knud'len · ., 
ShC'IIMutc - a program that help' make 
OS-9 file handling a nap. 

0 

TYPE reo ls t ers-cc .a.b. dp :BYTF. : x,y, u:INTEGER 
Dl~ regs: reg•ste rs 
PARAH g: STR ING [ l ) 
Dlto! c<32) :BYTE 
regs.a: - 0 \ regs.o:-0 \ regs.x:-ADDR(c) 
RUN sys cal l ( $8D. r egs ) 
IF g- · " THEN c(S)- 0 

(LSl C(!)) - 1 
ENDIF 
regs .a :-0 \ regs . b: - 0 \ regs.x: - ADDR( c) 
RUN syscall( $8( . regs) 
END 

Li'>t ing 3: 

PROCt.DURE keysl 
DIM a$:STRING[l] 
PARAH g:BYTE 
RUN eko(" · " ) 
REPEAT 

RUN 1nkey(a$) 
UNT IL aso·· 
g-ASC(aS) 
RUN eko("+" ) 
END 



C§0 Window Writer 1.2 
What we believe to be the best word proce~or available for OS/9 just got better! You asked and ~ listened. We 

have added new features which the public has requested! 
DYNASPELL 102K WORD SPELLING CHECKER NOW AVAILABLE! 

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

Multi-Tasks 
Quit Box Pull-Down Menus 

Pull Down 
Menus and 

Help Screens Window Writer is 
the lirst Color Com­
puter word processor 
which takes full ad­
vantage of OS/9. The 
result is a wo rd 
proces.sor which is 
fully as modern and 
professional in action 
as those previously 
a\ailable only for the 
IBM and Mac. The 

lilNL's Window Wrlltr, a ntw 0$/9 word processor. 

' 
A full selection of pull 

down menus and detailed 
help screens make learn­
ing easy and arc only a key 
stroke (or mouse click) 
away. AU menus and help 
screens can be user con­
figured for everything in­
cluding menu colors and 
contents. You don't like 
the color of a menu? You 
think o oe he lp i te m 
should be listed diffe rent­
ly? Change them! 

Text Cvrs.or 

/ 
Mouse Cursor 

Pg 1 Line 1 Col 1 Insert On WWrap On File: name 
operating system al­
lows true multi-task­
in g with o th e r 
programs or itse lf. 
Not limited to j ust 
printing one lite and 
editing another . You 

Text ursor 
Position 

Insert Toggle Word Wrap Current 
Toggle File Name 

The menus and he lp 
screens can be reached by 
cursor keys or the mouse 

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

Hi-Res Display 
Window Writer U!>es an 80-column monitor display screen for 

clarity. A~ shown in the above screen drawing, you can quickly 
sec how to acces~ the menus and he lp screens. You can dete r­
mine the current position by page, line number, and column. T he 
mouse can use this section to quickly change to a specific page 
or line in the file. The text insert and word wrap toggles also are 
indicated and changeable with the mouse bullon. 

Ram Disk 
A RAM disk is set up in Window Writer to make full use of 

all or a user specified portion of the memory on the 512K CoCo 
3. On the l28K CoCo a smaller RAM disk is set up to stm allow 
u!>c of all available memory for file editing. For usc of all features, 
a 512K machine is required. 

The RA M disk is used for torage of the filc(s) being edited, 
for the clipboard for cut and paste, and as a print spooler for the 
file being printed. Window Writer's clipboard can be sa .. ed to 
di k or pasted into any file being edited bccau!>e files use the same 
clipboard memory. The RAM disk also can be used with other 
OSI9 programs. 

Mail-Merge 
With Window Writer you can create form leiters and !>end 

them out to a list of addre!>Ses in an audrcss file. First names or 
othe r information can be added to "personalize" these letters. 

(or joystick) or can be accessed by~~~~l.l.------­
French Version: 
An abridged Fre nc h 

transla tion of the Window 
Writer manual is now avail­
able. This manual is written 
by a Canadian CoCo user 
aod will aid French speak­
ing users. Only $7.50 addi· 

Editing 
Like most modern word processors, with Windo" Writer 

there is always more than one way to access any editing feature. 
You can access editing by menus using 
mouse, "keyboard mouse". or through 
control keys. full he lp screens arc 
quickly a\ailablc for all editing fea­
tures. A he lp screen can be le ft visible 
w hil e n eed e d a nd then qui c kl y 
removed to get back to full screen edit­
ing. 

One nice feature is the price: 

only $59. 
For th e DynaSpell pelling 
Checker by Dale Puckett includ­
Ing tbe 102K Word Dictionary: 

only $20. additional! 

OWL-WARE 
P.O. Box 116-A 

Mertztown, PA 19539 
-ORDER LII'OES Conly) ­

(800) 245-6228 
(215) 682·6855 (PAl 



Proven 
On the Razor's Edge of 

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

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

Proven Performance for Demanding Home or Business Users 
OWL-WARE has now been supplying •Full SASIJSCSI compatible (this at-
Color Compute r hard drive sy tems for lows ma ny a dd-ons to the versa tile 
over 4 years. We have reached our posi- SCSI bu!>s) 
tion in the hard drive ma rke t by 
providing our customers with a high 
quality product that they can be proud 
to own and use. Our first concern ha-; 
always been quality and sound design. 

We are now announcing our most ad­
vanced hard drive system ever. Us ing 
the optiona l OMTI 5200 SCSI control­
ler with our Hard Drive Interface, our 
new system will s upport no-ha lt floppy 
drives. You need not wait while typing 
or worry about clock Lime losses. Why 
be limited to 3 Ooppy drives? A com­
plete syste m could now consist of 1-3 
standard CoCo Ooppy drives, 1-2 (or 
more) hard drives, and 1-2 no-halt Oop­
pies using standard (not just CoCo) 
OS/9 format. You can use single or 
double-sided 40 or 80 Lrack drives with 
the SCSI no-halt controlle r. 

There are several new features with this 
improved interface. These include: 

• o-Halt Floppie - "ith optional SCSI 
controlle r a ll ow full type-ahea d 
during access 

• L<lw factory-direct prices 

• Fas l Delivery from factory tock 

• OpUonal Real Time Clock with built 
in battery (3-1 0 year lifetime) 

• With the Clock you have 240 BJ1es of 
battery backed up RAM for password 
protection or data storage~ 

• Same s uper s table LRTecb qua lity 

O ur quality is obvious when compared 
to any other H ard Drive system or inter­
face. Eve n the box is specia l. Our 
systems have always had a fan. Has our 
competilion just heard about the m? 

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

:: ,: : . : · ' 2b Meg. · · 40 Meg~ 
·. :_ . . .. _80 Meg. 

. (2X40Meg,) 

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

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

>=:· $519. $629 . . $929. 
S~per System Prices: (LR/OWL System as above but OMn s2oo 

$CSI Controller AND 3.5" so Track Floppy Drive in same case) 

$759. $1 099.(2 cases) 

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

Now Available with High 
Density 5.25" drives as 

well as 720K! 

Disk Capacity of more 
than 1 Meg Formatted! 

Same low price as our 
720K super systems 

lis ted below. 

OWL Hard Drive BASIC 3 
The re have bee n several ads in this 
maga7i ne about BASIC Cor Color 
Compute r hard drive syslems. These 
ads sometimes only tell a part of the 
story. O ur BAS IC syste m price in­
cludes assembly, testing, a nd 3-day 
bum-in period. We do not require a 
Multi-pak to operate. 

Our hard drive syste ms are fa st, reli­
able, and reasonable in price. Tltis bas 
been proven by hundreds of users over 
the past 4 years. We do not have to turn 
off e rror checki ng fo r s peed . We 
achieve high speed BAS IC from a uni­
que indexing method. 

OWL HD BAS IC 3 is very fast due 10 
our index method. Almmt a ll BASIC 
commands work norma lly including 
D KIN I, DSKI$, and DSKO$. 

BASIC for Hard Drives 
Prices: With/Without Hard 

Drive 

$35./$79. 



Bunu\: 
S11fd•l 
Bundkd 
Son ... ,.. 
"illl • •~ 
Utsl. Om t 
Purtha~: 

Floppy Drive Systems 
The Highest Quality for Years of Service 

Drive 0 Systems (Half Height, Double Sided, 

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

power supply, and manual 

Drive 1 Systems (Half Height, Double Sided, 

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

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

tional cable and/or DOS chip to use) 

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

HALF- HEIGHT DRIVE 
UPGRADES FOR RS HORIZON-

TAL CASES 
Why only double the capacity of your 
system. when you ¢an triple in the same 
cao;e? Kit includes: double--sided to fit 
your case, chip to run both sides of new 
drive. hatdware, and detailed instruc· 
lions. Ea.w! 'Thkes only 5 minutes! 

Model $119. Model $129. 
500 501 or 502 

All drives arc new and fully assembled. 
We ship only FULLY TESTED and 
CERTIFI ED at these low price~. We 
use Fuji, YE Data, and other fi ne 
brands. No drives are used or surplus 
unless otherwise stated to you when 
you order. We appear to be the one of 
the few advertisers in Rainbow who 
can truly make this claim. We have 5 
years experience in 1 he CoCo di I. 
drive market! We arc able to provide 
support when you ha\'c a problem. 

I Orhes l Year Warranty 

OWL Phones 
Order Numbers (only) 

1-800-245-6228 
1·215·682-6855 

Fax: 1-215-837-1942 
Technical Help 
1-215-837-1917 

0\\'L WARE Software Bundle 

Disk Tutorial/Utilities/Games 
DISK TUTOR Ver 1.1 

Learn how 10 use your disk drive from 
this multi-lesson, machine language 
program. This tutor take you through 
your les.'ions and correct~ your mi~take<., 
for a quick, painless disk drive introcluc-
tioo. (This professionally wriuen tutor 
is easily worth the bundle's total price.) 

3 UTILITIES 
A copy verify, copy, and DOS ut ilit}. 

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

Do not mistake this soft ware with cheap 
"Public Domain" software which other!> 
offer. All of this software is cop}' righted 
and professional in quality. The tutor is 
uniq ue with us and ha !. helpe d 
thou-,c~nds of new users learn tln.ir dis'-
drive. 

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

any Disk Drive Purchase!! 

512K Upgrade 
Again at a popular price. Fully as-
sembled and tested before shipping. 
Ea:.y to install. Use$ faM 120 os. chips. 

Only $99. 
Now includes memory test, Ram Disk 
Lightlo~ Printer Lighting, and Back-
up Lighting. All wirh an upgraded 
manual exclusive with OWL! 

Our prices include a discount for cash but 
do not include shipping. 
CIWL·WAPE. has at ~r•l -trllflty pot.cy. Ounng ll!e watranly 
period. all de'ociiW Kerns IMQ ~ ·epalred or replaced aJ our 
ophonll1 no ca.t 10 11>e b<Jyef ••celll lot Ill pp ~ eos1s ~I 
out tech nurn~• Ia. re1um Re!um ~ no~Htefect'W 0t un· 
aulhon~d re:ums are w!>,ectlo 8 •eMee c.!wo• 

OWL-WARE 
P.O. BOX 116 

Mertztown, PA 19539 
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Database Report 

New Uploads 
by Greg Law 
OS-9 SIGop 

G 
eneral Information (in 
the OS-9 SIG): Kevin 
Darling (OS9uGPRES) do­
nated a file on the conJeC­
tured cau'>e' ol the -.o­

called BLOB (boot h 1 order bugl that 
!.hould be required reading for an) one cre­
ating ne\\ boot disk!>. Dick Wh ite (DIC" 
WHITE) ha!. archaved the re.,ull-. of -.everul 
poll'>. -.ome of\\ hich a ked about thedafler­
cnce between JTerm and f rfltw <lnd 
whether or not such item a!. Prim Shop and 
Lyra would be popular item!. for OS-9. 
Chris Burke (COCOXT) i'> at it again with 
the mo~t common queM ion~ and problems 
reponed to Burke & Bur~e\ technacal 
'>Uppon hne. 

t:tilitie . Duane Penzien (Dl "0) po.,1ed 
a vcr!.ion of Brian White · (BRI \SWHITE) 
D11pFile utility for OS-9 Le\ el I. and Ton) 

chountz (TOl\'YSCHOU'\TZ) provided .,on­
ing and fonnatting utilille!.. 

Patche : Mike weet (DODGECOLT) fur­
nished a patch to OSTermthat will allow 11 
to U'lt! the -.erial pon in the Di\ tO 3-in-1 or 
4-in-1 boards. Ra~ mond ~layeu~ (RAY­
\IAYEL.\) came through with a hon text 
lile describing ho'' 10 pmch Dvnacafc to 
..et the number of printed line per page. 
and Tony Schountz chipped in a patch for 
Dwracafc that allows you 10 put the 
dynaca 1 c. trm file in /00/SYS. 

In tulduion ro hein~ OS-9 Onlmt SIGop. 
Gre(l Lawenjo\·s pro~rammm~ on aff f\pes 
oj c ompwen and lras work eel em S\'Ht.'lllf 

rungin~ from rhe CoCo ro the Bllri'OIIr(hs 
86700 s11per mainframe. lit.' fil·t~ in Lows­
l'llfe. Kt•nutch• 
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Graphics & MtLo;ic: John Kou (BA1\1BOO) is 
hereby nominated for this month's Data­
ba e Overload award with no less than 
twent> Gospel arrangement'> for piano and 
organ m UftiMr"£ 3 fonnat including uch 
favori tes as "To God be the Glory"." AJJ in 
the Name of Je._u., .. and ··Peace in the Mid'>! 
oft he Stonn ... Mike Schneider (\tSCH,EI­
DER) delivcrcd three c;ound fil e containing 
clas ic quote!. from Arnold Schwarzenegger 
movie . Mike Wa rd (\IIKI:WARD) kicked 
in a pair of ut il itte'> thul willo.,end or receive 
a dump oft he 32 ~ountb that make up a DX-
7 MlDI ban~ dump and even includes the 
source code. Zack Sessions (ZACKSES· 

SIOXS} handed out orne VEF utilitie-. \\ rit­
ten by Mike Haaland mcludinga utiliry that 
compre.,-,e., VEF graphic'> files b) as much 
U'> 66 percent. Ma~e Sweet o.,ubmiued a 
Lunw Landet l}'pc game thm is compatible 
\\ilh ~11/ti - \ ut'. and Jim Buck (CO· 
COROGt E) donatt:d an UltiMuse arrange­
ment of "Put Your Hand in the Hand'' as 
recorded by Anne Murray. 

Programmer Den: Mark Farrell (XU-

0 'X) provided ''"'0 sieve including the 
traditional ten and 255 loop \'ersions with 
the as embl) language source code. 

Tutorial & Education: Timoth) Marlin 
(TJ\1ARTI~) contnbuted a imple spelling 
test program including the source code that 
use the Speech and Sound Cartridge. 

CoCo SIG 

General Information: te~ve Bjork (6 . 
09ER) pre en ted the transcript of the Octo­
ber Game Conference. 

CoCo 3 Graphics: Richard Trasborg 
(TRAS)chipped in more Rascan images that 
were digitized by Mike Trammell and two 

additional digitized image~ in the continu­
ation of the Tenni erie~. Christ ian 
Michaud (SLPERCIIRIS) fumi-.hed an im­
age from the movie20/0. SpaceOd\'SSl') 2. 
and a maJe tic cobra in the de en. Pete 
Elli on (PETEaLISO"') publi hed a 4096 
Ra can digitized image of a \\-tid loo~ang 
dragon created by Brian Rhoden. Roger 
Hallman (ROGER H) came through "'11h 
several picture'> convened from the Amiga. 

ource for 6809 Assemblers: Roger 
Krup ki (HARDWAREHACK) donated a 
mini-tutorial describing an as embly lan­
guage programming technique that allow 
a program 10 '>lore variable without u ang 
the direct page to avoid conflicts between 
the BA IC interpreter and your program. 

Games: John Malon (JOH.'ILM) uploaded 
a trivia game u ing initial and numbers. 
and Erik wen on (ERIKS) prov1ded Go 
Fish , a popular card game for all age . 

Music & ound: Frances Calcraft (FRA' 
CALCRAFT) po ted ix mu ical arrange­
ment' for Bells & Whistles 2 includang 
" Red RiverValley"."Toccata in D Minor." 
and "Rus tan and Ludmilla Ovenure". 
\It ark Raphael (\1ARKRAPIIAEL) ktcked in 
"Peter and the Wolf' for Orchtstra-90 . 

Telecommunications: ruck Adam (RICK· 
ADAMS) contributed a file written by Eric 
Tilcnius describing the CoCo mailing list 
and file server services he maintain for 
ARPAnet. Bitnet. and U cnet sites. Rick 
al'>o be'>IO\.,.ed DELPH/term \ trsion 2.2 
on an un.,uspecting public with ~uch fea­
ture). a<, automatic log-on. macros. buill-in 
RAI\il Dl'>k, Xmodem file 1mn fer proto­
col. conference mode and an a ortment of 
other goodie'>. 



The Premier Personal Computer Magazine for Tandy~ Computer Users 

Not only does Tandy produce our favorite CoCo, we think it produces the best portable and 
MS-DOS computers as well. We've found that when satisfied Color Computer users decide 
to add portability or MS-DOS to their computing habits, many stick with Tandy. For these 
people we publish PCM, The Premier Personal Computer Magazine for Tandy Computer 
Users. 

Each month in PCM, you 'll find information and programs for the Tandy 100, 102 and 200 
portable computers. And you 'll find even more coverage for Tandy's MS-DOS machines ­
from the graphics of the 1 000 to the power of the 5000. 

PROGRAMS AND PROGRAM DISKS! 
We learned from THE RAINBOW that readers want proorams to type in, so each month we 

bring you an assortment of them: games, utilities. graphics, and home and business 
applications. For those who don't have time to type in listings, we offer a companion disk with 
all the programs from the magazine. Also included in PCM each month is the Software 
Shopper. an "onmail" database service from which you can order the latest shareware 
products from our Delphi databases forT andy MS-DOS and PC users-even if you don't have 
a modem! 

TUTORIALS AND PRODUCT REVIEWS! 
As if all this weren't enough, we offer regular tutorials on DeskMate. telecommunications 

and hardware: assembly language, BASIC and PASCAL programming tips; and in-depth 
reviews of the new software, peripherals and services as they are released. Add it all up and 
we think you 'll find PCM to be the most informative and fun maoazioe for this market today! 

·-----------------------------------~ YES! Please send me a one year (12 issues) subscription to PCM for only $28.* A I 
savings of 22% off the newsstand price. I 

I 

} 
l 

J Amencan Express ~~ 

To order by phone (credit card orders only) caiiS00-847-0309, 8 a.m. to 5 p.m. EST. For other Inquiries call502-
228-4492. I 

Name In order to hold down costs, we do not bill. 

Address ------------
My check in the amount of ___ is enclosed. 

Charge to my: 

.J VISA ..J MasterCard 
City 

State ------------- Acct.# 
ZIP _____________ _ 

Exp. Date _ Signature 

I • Canadian subscribers U.S. $38. Surface rate elsewhere $64, airmail $85. Allow 6 to 8 weeks for first copy. 
Kentucky residents add 5% sales tax. U.S. currency only, please. 

Mail to: PCM, The Falsoft Building, P.O. Box 385, Prospect, KY 40059 I 
~------~---------~------~-~~---~---~ 



CoCo Consultations 

Converting to CoCo 
by Marty Goodman. 
Contributing Editor 

Is it ponihle ro com·err Ttmc(\ 1000 program.\ w "''' CoCo') If 
so. lzow c/o/ c onrerr them? 

Carl .Vc•llman 
G£'orgt•tmtn, Omario 

Mo-.t commercial 'I and) 1000 program' (or 1S-DOS pro­
gram~ in general) cannot be con,·ettcd to the Color Computer 
unlcs-. you totally re'Hite the program. TI1i-. '' becau"e the pro­
gram-. arc dc'>tgned to run 111 IS-DOS t the CoCu cannot nm MS­
DOS) and because they ttrc '~ nuen for a total I) dtfferent proce.,..,or 
(the Intel 80X86-rype proce~\Or\. not the Motorola 6X09 u-.cd in 
the CoCo). Program written 111 BASIC U'>tllg. a ... tandard XO-cnlumn 
text di-.play ~ith CGA-type graphic~ can orten be com encd for 
running on the Color Computer. but you iMve to be familiar ~llh 
the di ffcrcncc' bet" een B.\StC" on the Color Computer ami on \1$­
DOS machine'>. 

Com pi led Quid H \ \IC or other compih!d B \SIC progranh on 
the Tandy I 000 cannot be converted unlc.,.., you have at:t:l'"' to the 
original '>Ource code. Even then. the} \\tll run -.lo,\1} Some 
progmm., \Hitten in C language for L ' IX machinc' ha' c been 
poncd over to the Color Computer undct OS-9. Tilt'> l. tnd or 
com er,ion -,hould be done by an c\perienl.ed C pwgwmmer 
familiur .. , ith both the origi nal and target C cnv•ronmcnto.,. 

Megahertl peed Problem'! 
I llctn• t ill old T and.' hnmcl RS-23! PuJ. that /tot' II it II Ill\ Color 

CompWt'l'/llltfc•t OS-9 r I ( Itt arc/ tilt• fl551 A CIA clup Ill thut PaJ. 
i\ ram/ for operation m nn/y I MIL 1101 the 2-W/1 \j>t•ecl of 
OS 9 1 ere/ /!. Canthi\ cwtw c1 ptohlem ·; 

.lame~ McDaniel 
Bmol..f.\11. Nt•lt' York 

It io., true that the 6551 chip'> Ul>ed 111 the Tand) RS-232 Pal.. ., 
"ere rated for only 1-'vtll L operation. I've received unly occa-

J1urtm H Goodman. \I D . a p/n·stc lUll rrmm d mane:.t/11 .\IOIO~_\ . 
h u /onK/1111(' rlectronin tinkrrt•r and out.\pol..t•fl commt•lllafllr ­

,\Orf oftlrr 1/oll'ard Cose/1 of tire CoCo 1mr/c/. On Delphi. Jlarty 
ts the• S/Gop of 11 v.-.uou · s CoCo SIC and clutulwsl' mcmu~l'r of 
OS-9 Onlint• IIi~ IWIH'tllllf'llll'l pussum.\ mdude rwmmt:.mmm· 
taineennt: and omdonr plww~ruph_, l'o1art\ !J1·e~ "' Stm Pahlo 
C a/ifomia 

74 THE RAINBOW March 1990 

ional rcpons from o~ner!. of older Tandy RS-212 t>al-'> who had 
imcm1i11ent problem'> that '"ere cured hy replacmg the 6551 ~llh 
a 655 1 A mted at 2 MHz. It \ecm <l'> 11 mo ... t of the 1-MHt -ratcd 
655 1 chtp'> worl.. acceptably at2 1Ht. Htme' er. llt' equall)' clear 
from repons I have collected on the Delphi CoCo SIG that not all 
such chtp'> can handle the .,peed. I r you arc ha' ing imcrmittcnt 
locl..-upl> or other problems v. htle u\tng the RS-2'2 Pak under 
OS-9. con ider replacing the 6551 chtp 111 the R -212 Pal. with a 
655 1A. 

On some modeb of the RS-232 PaJ.. from Tand). the 655 1 chtp 
i<. \Oider~d into the circuit board . ..,tl you'd need to he ... t..illcd tn 

dc,otderingchip!) to accomplish the tcplaccment and have on hund 
a 28-pi n I C socl..ct. 

llo\\ to Start a Corn ero;ation 
//o11 c w1 I w/1.. to an A HJI<'.\ 12001 Ill()(/ em from 11 \ \IC . C m1 I 

do thi\ m 1200 lmucl? 1/tm doe.\ r/11 fund) IIi Rt· ~ JorMic~ 
flllt'ljliCC' 1\'0I'k, {111(//unt C'CIII f /1,\1' If }I filii 8 \\/(') 

Richard Rcn· 
Ritltla11cl. \li.ut.Hippi 

Pa'>t i ... -.ue~ of 1 Ul:. RAI\80\'. hold the an<.\\er' to hoth of your 
que.,tion .... A wh ile had there were -.ume article!. by Dnn Do'' nard 
and other~ in which a machine language progrJm wa\ prO\ tdcd to 
allo'" OASIC programmcn. to u.,e the -1 -pm -,erial punun the CoCo 
to ta ll.. to a modem ( 1\o"ember 19XJ. Page I I X: '\uwmber 1985. 
Page I 06: \ ovcmbcr 1986. Page 70). 1 belte .. e tht-. -.ul t\\ arc" orl..., 
on I> at ~00 baud. The program"~.., created to help CoCo 0\\ner-, 
v. t'i tc their own BBS program' 1n HASIC'. To talk to the modem at 
higher 'ipl.'CdS under BASIC. you need ttl u-.c ~~ hatth .. an: RS-:~3:! Pal. 
(currently sold by Onon and CRC/01\tn) 

E .. en "ith the RS-2J2 Pal.. B \SIC ,., so -.to" that 111 man) 
application-. it mi.,-.e, infonnatton -,em by the RS-232 Pal. For 
many ... uch modem applicmiom. you need to U\e <t ).\Cmbly lan­
guage or compiled C. lt i~ true. howcver.that-.nmc OS-~ tem1inal 
program., arc written almoM entirely 111 B \<;t('fl'>. 

R \1'\80\\ publhhed a ..eric., of antcle~ b) Steve Bjorl.. in the 
Jut) 'X6 through September '86 '''uc-,, pro' idmg \Oille explana­
tum of how the I li-Re' interface" or!.-.. foot more mt om1ation. al-.o 
\Ce Bill Barden· ., column on Page -10 of the February 1990 iso.,uc. 

~ew- l) le Fried Multi-Pa" Interface 
I !.t?l'm to han.' fril'cl Ill) /It'll \1\'il' l'o1ulfl Pal. lmrrfm c 

W/u•n I plu~ the imetfuce imo my Coltn Com pill ('I 3. rr wu:.c•:. tht 



compmt•rto t 'l mh /loll ~/muM I go ahout rt'(WIIIIIt: 11 I ante/en­
wily hwJ..c a ll'ire oj tltc• Multi PaJ.. '' llp~rudt•. hill/ .\()ldt•rt•cl it 
had 11/fo plm 1 

Plulip Brmm 
San Ruplwt•l. Culi(omw 

Often a single gat~ 111 one ot t he addrC!)'> or data but fe r hnc' i' 
L<tpped You need to chl.'d. '' ith a log1c probe or O!>Ci lloscope to "-'C 

1f one 1f t he addre'' or data hnc' on the \1ulti-Pal- I' \tuck. and 1f 
-.o. replace the offending chip (a 7-+LS245 if a data hnc: or one ol 
the man} 7-lL$.367,. 1f an addre'' line). Fu.,t chccl- the p<,l\\er 
'uppl} to the Mulu-f>al.. to 'ec that 11 ''pro' tdtng all the proper 
voltage,. ! Philip live' ncar me . 'o I 1m tted h1m to bnng his Mulri­
Pak over one afternoon At that time I detennmed that it'> 5-,olt 
fX>''cr 'uppl} Y.:h delecti\e (retu.hng 2.5 \Oil -. or k,,l. The li!')t 
thing I checked ''a' the protective 7..cnet diode on thut 'uppl)' {1)5). 
It turned out that 05 "'" ru,cd l'>huncdl. On removal of DS. a 
proper 5 volh ''"' mea,ured. So I repl.tccd 05 wtth another. higher 
current-rated 6.2-\ult /enct dtudc. The Pal- 'ti ll did not wm l.. . I 
then dN:ovcr~d Phtltp had 'ultlered the brol-en " ire to the '' mng 
place. When the \\Ire "a-. connected properly. the Multt Pal­
began to "orl.. again I 

Running ROM in RAM 
II II_\ , un'tl ~~ t tht• lit'\\ t•r ~2K R0,\-1 PuJ...\ w nm111 RAM uYillg 

rile tt•c Juuq11n /' 1 t 11\Ctl/m older Pal..~ ' 
F nmct• s C ale raft 

Dau 1011 Cl t't ~- Bnti.1h Columbia 

Your problem could he the 1e-.u1t ol one of man} rea on-.: 

• 32K RO~I P<ll..'> req111rc 'f>CCI<tl -.oft ware to acce'' all 3::!K and 
grab the data tn them 

• At a mintmum cu,tom change-. \\Ould be requtrc.:d in each 
program to allow a I ::!XK ur 512K CoCo 3 to emulate in RAM the 
1-md ol bani- '" ttchtn!! that i-. done '' tth the J2K R0~1. 

• Man) of the nC\\ R0\1 Pal..-. are protected. That i-.. the author 
.,pe, tlilall) ''rotc the code m -.uch a'' a~ a' 10 mal-e it quite hard 
to run that code all in RAM. 

• Some of the newc'r R0\1 P:U..-. d~1 not contain JU't a ROM. 
Prcduwr from Activhton und Rolwc op from Data Ea\1 uho 
contam two -.mall-<;calc logic chtp., lor bani- 'elect circuitry that 
operate u' in~ a pon at ~FF-+0. B} '' ri tmg into the lir.t three or four 
bth of FF40. you 'elect whtch part of the ROM the computer can 
lool.. attn e•ght- or 16K bani..,. Thu,. to run tho!>e Pal..\ in RAM. 
you have to decode the e\act manner of th~o: bani- .. elect circutlry 
and pull out all the data. then alter the ban" l.clcct code in the pack 
to u'e RAM and the \I\.1U of the CoCo. 

Euch CU)tOmizatton has 10 be pcrlormed dtffercntly for each 
game. u.,e of thb bani- '>Cicct circullr) '"not necc .. sarily an cffon 
to prevent running. the game m R A. \1 It ~~done to allo'' accc-.., to 
more ROM dat:l !MK or more) than the CoCo 3 can acce\\ or to 
aJJo,, a CoCo 2 to ucce.,., more than 16K of ROM. 

lmtructtono; and uuhue ... are JXNed on Delphi de\cribing ho" 

.... ~ .. ..~.... ..1'1 
I 

" " i l ,, ,,," .,., ,, 
........,~ . 

R A RR RIA.'- QUFST' 
Suve yuu r hrt<.lc Ill be I rum the h"rror' 
uflhe evtl Lutluu ·, donuun' Sc•ccn after 
....:rco.·n ul hc..tuttlul grophtt:~ an<.l e-.ctlln)t 
..tr.:.tde .tcltun "tlh fully antmmcd 
dour.t<:le,.,. . Gre.tl <.loglltl<.'d -.oun<.l \Va l(... , 

lUll IUlll("), cltmh .11\<l lt~ht ym11 WU) IU VtC:IOI") 11~'""'1 U lu"t of 

Lulhur ·, "''c 4.Uhur1' c ..• nlC ln(.:lutJc, an \)J')tU._ln • .tl c.:unllnU(; fc .. ture 
t hott .tllnw~ )UU In (...ccp pl.t) '"~ '"'"'" tf >"" Inn'<:' Sci )'t>Ur uwn 
,_.,.,, ul 'tre"' It '~"''" urcud~· ac:linn! l<c\juirc ' !l l 2 K otnd I ui,l. 
drt": ONI Y <., \4 

T llt-; S PER DIS K 
Nev.:r I>Cfot<• lt." c 'u muny powerful 
(]r'k uuhuc' hccn ... ,,ctnblccJ u1 u r\c!" 
p.tel..t~te The manual .:nntatn' N l VER 
BErORE Pl Ill lSiitO tnlnrm.tlion 
uh<~tll cop) prutccuon 1<.-chmquc' utl<l lhc 

""" "·" '"' l •>f the ullltlle-. "'"" no..'"<.'<.l w u-.c l h..tl tn formauon. If 
)UU .tte -'" ..tutluu thh ".1 Ml 'il IIAVE p.lt:(...u~;e! If )liU JU'I 

l t(...c tn <;N()() t>, th" """ ho" c-..cr) lhtni:) nu need tu read & wruc 
,til\ (l.llt u l ,, <.1""· c-.en IIH! datu you "ere ""' IIH!.Int In -.cc! If 
\ uu "·'"' til <.reate cup~ prole<. led """' c)r cc>p) >our 'aluablc 
""~"'·'" Till 'il l'f- R OIS!o.. " lor >'""' J US I \ 1') 

\VGL> II " a <=<>lltplc:h: ~totph•~ nrtcnted 
• • "·" g.IIIIC dc'lgn ') ' tem Crcute you• 

...!..!_. ....... I n\vn ~r.tphu: u . .:un!'r. for un•" ttnd rcrnun 
-.- feature' Dc"!-'n )OUrn\<•1\ nlUP'· A"'t'1gn 
-., r c..a~h unll tl ' U"'-'n UOI"'UC dUflbUtC' 

I hen pl.t)' th. l''''"e' ) IIU want "'· the nne>- YOU <lc"~ncd It ·, 
c•"> 1\11 mu<.lulo.:' ""' ntenu Jrtvcn. n<> prnt;rummg knowledge re-
4"""'" c.,.,..,, o.:nmrkte "uh m.uwal.:! Oippy cJ"(...~ und ..J ready 
"' pl.t) ....:enann-. 0'\l l 'I S~Q 

W MtGAI\IJo. DESIGNER I<..'ON Ul~K 
l h" ''"" c•mlatn' hundted' nl read) tn "'" tcnn' for unu-. and 
h:rr .. un h: .. uurc' S..a"c: h-.ua"' ol c.IC'I£0 tan"-! Ju'd tr-.ul,fcr t~ tL"''n' 
Itt)"" ' WGD II ~:wn>e d"'- luutomatil:.tll) l rorn menu) .tnd )OU're 
.... ~.,.,J) tn l~''l''~ 'ccnunu A re..-1 ho.Jrttdln ul JUSt S I~ 

\\ 1-:t-:K I . \ \\1 "'1'-:ER .l .O 
Ro..-..cntly upllut ~·d. W\V 3 0 fl()" h.ul<lle' 
'.4.5.h and 7 dtt;ll loll\" W e've pcr­
<;Onull" 'ccn 11 ptc k 4 .tnd 5 out of 6 tn 

the Ohtn SUPFR LOTTO :ul<l ""' c: had 

t'O 0 3 Fl. GS 
lht-." the BEST " RI '>K " play altlc 
"'"atlothle for the COCO \ Screen '00"' 
the enure "nrl<.l and 10om-. '" "" the 
arcu you che>HM! For I ttl 6 pl.tyer, It', 
~reat cnten.unmcm for u mere S21 

c o ·o 3 '' u t-:EJ. 
Out~lotndmg p.11 ty run nl l to 6 pluyer-.! 
y~,U 4-:UO CVCfl dCSIJ;Il '\(,U I UY.O "orcJ 
punic-. O'IL 'I 521 

oc n 
II >••u hl.c \C..RABOl E. )IIU'II ''""" 
VOC A B . It C\ en mdude' u l.Jmtl) nl 
computer <>Pil<mcnt' I nr I 10 6 pluye"' 
Jl'.t S:!l 

1990 (.' i\ I A L OG 
llot'e '"" J.tttl >••ur .:up) nl nur NFW I•)()() fully tllu<,tmled l (lpal'e 
,._,,,,,.,1-t ) ct'' It e'P'"'"' tn full delatl cotdl uf I he pmgram' othovc 
1•lu-. ""'") more line cmcn.unment otnd ,,, oduclt\ II) pro~ ram' fur 
) nur COCO '<(,,(.,. ')'tem '>cn<l) <>ur mtmc .tnd uddre" .... d 52 ()() 
.utu "'·"II IH I~II )nur <"<•P)' m \'UU ott <Hlt:e Y•>u ' ll uh(l J,;CI DIS 
COt 'I r COL t>ON "urth S"\0 llO HU I· "uh the ca t a lug! 
Get )nur·, "~"•'-'·•> 

All "'\!"" "'" ' '"'""''' ''" for-t d.". mml "lthtn 2-1 l~lu"' ul rcccil'f 
\\'e ·'""ll' \'I~A "iASTERCA RO. '10'\lEY ORDFRS. PER 
SON \1 C'H I!C!o..S ;~11<.1 COD urdcr' 
('01)'-. .t<.l•l $3 00 PI""'" •'r mtul your order '" to<.lu) • 

SPORTSware 
1251 South Reynolds Road, Suite 414 • Toledo, Ohto 43615 

(419) 389-1515 
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to put Si/plu•t·d. \'upt•r Pitfall and Rad Warrior onto d1 k and run 
them '' llhout the ROM Pak present. The fi x for Super Pttfa/1 
requue!'. a 512K CoCo hccau'c Srrpt•r Pitfall uses all the 128K of 
RAM plu" all ol 11\ J:!K ROM Pak and '>O cannot be emulated in 
an aii-RA \it environment on a I :!8K CoCo. 

What 's the Best Drive Buy'! 
/' m a how to btl\' a disk dm·c•. \\./rat kmd do youn•c·mtmtend? 

Can a pro~ram SOI't'd 011 u 3.-·trm k dnre he• n•ad hy em RO-t rae k 
tlrii'C or 1·in• ll'r.w .1 

Charlc•s Rcmpd 
Plum Coulee. Manimha 

Pan I of a two-pan aniclc about Oopp) d1sk dnve-, can he lound 
on Page 22 of thb i'>~ue of TilER -\I~BOW. It -,hould an,wer mo'>t 
of yuu1 que~tion-.. 

How l\lany Port ? 
l.t there 1111\' \ltl\' 10 put u parallel pmt. wt RS-131 poll unci a 

hare/ dm·c• SCSI port 111sidr my CoCo 3 amlnot use tire c w fridge• 
.\lot') 

Mtc lwei TmmMt•r, Jr. 
\\ ure. Mcu.wdwum. 

Tandy Exprcs\ Order carries a Disto Super Controller 2 that 
internally accept'- a cnrd c,upponmg. all three func11on., you men­
Honed plul. a rea l -tim~ clock You plug the four-in-one card into 
the Super Controller. a11ach an e\temal power l>upply. and then 
plug the Super Controller 2 mto the CoCo can ridge !>lOt. 

The Eliminator. from Frank Hogg Laboratorie!>. provides all of 
the fum.tion!) you "ant under OS-9 when U'>ed with a pectal hard 
and nopp) di'll.. controller board 

Desp11e my frequent negative comment\ on the proJCCt. many 
RAINBOW reader\ have o;ucce.,.,fully pnckaged the1r CoCo 3.,, 
controller-.. hanl drive and .,uch inside IBM-style ca.,e .... espe­
cially bab) AT-,t) le ca'le-. U\ing an lBM clone power!>upply. You 
have to be a competent hacker 10 do thi,, but many who have are 
quue pleased with the re\Uit'l. Some have uctuall) packaged a 
Multi-Puk Interlace in-.ide the AT case. though mo 1 U\C Y cable!> 
to add a li the functions th~) requ1 re. Such major cu tom project 
are. of cour..e. fraught " ith danger!> of unreliable operation of the 
final product (due to !.Ubtle thmg' \Uch a' ground loop or Y cable 
problem<;). Still. !' ve heard I rom many proud hackers who, despite 
all my waming~. '>ucceeded 10 'uch elegant repackaging. 

Working a t Home While at Work 
//ur1 e two Cvlor Computc•n. one 01 work and one at home 

While ut II'Ork. /' d ltkt• w call home• and acau that c 0111puter m 
if /11 ·crc at hom< /loll can I do tlti.\ ., 

Philip UnRe' 
Sumdi!.h. Wisconsin 

Vanou program ha\e been de\eloped under RS-DOS that 
offer 'lome of what )·oua k. Fora '"htle Erik GavriluJ., had in public 
domain a B BS program that allow.., you 10 access the di I. drive of 
a remote computer. Practically 'peal-ing. it i'> u ually impo ible 
to run a comple\ program. e'>pecially one that u-;e Hi-Re graph­
ics. from a remote Color Computer. But 1 f you arc u ing a bulletin 
board program. 11 i easy to call up a remote computer and acce ~ 
its di!.k drive and grab or 'lave files using them. 

Under OS-9 you can do more than thi\. and actually run 
program~ remotely. HO\\Cver. the bo11leneck po:.ed by the ~IO\\ 
'peed of even 2400-baud senal commumcat1on through a modem 
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make runnmg some highly graphics-dependent program' d1fli· 
cult or impO'i'iible. 

Text-only upplicmion'> or tho e that u'e onl) text-type bloc!. 
gmphic~ cun be effective!) run remotel) under OS-9. The equiva­
lent baud rate at whjch mfonnation can be tran.,fi!rred between the 
computer·., memory and its graphic., \Crcen can. 111 'ome ca">e'>. be 
many million~ of baud. 

r :ny O'er a ' a ble 
/' m gom~ aa:;y trym.~ 10 make u null ntodl'lll u111/t• ntahlt• nu 

10 transfu files between Ill\' Tandy 100 and my CoCo Can wm 
he/1)? 

Btl/ J acJ.wn 
S ucru 111 e Ill o. C a ltfor 111 a 

l"m not -;urpri ed 10 hear you are having ome difficultie~;. It 
took me awhile to make up a proper null-modem cable to hook my 
Tandy I 00 to my CoCo. You have to take care ol lli!Cded hantl\haJ..­
ing. Here'~; the wiring that worked. 

On the DB-25 male connector that hooks to the Tandy 200. 
connect Pin 4 to Pin 5. then hook pin!> 6. 8 and 20 together. With 
the DB-25 prepared in this fa,hion. make a cable that'' ire., it to a 
4-pin Dl connector (for the CoCo) a\ follow.,; 

CoCo 
4-pin DIN 

I 
2 
3 
4 

M I 00/1 02/200 
DB25 

6.8.20 
2 
7 
3 

If you have one of the new Tandy WP2 ponable \\ ord proce<.,­
'-Or\, you can try the following cable to hook it'> DB9 RS232 vta 

Telcom to the CoCo'c, 4-pin DIN jad .. 
Fi r!>t ,hon Pin 7 to Pin 8 of Lhe DB9. and jom pms I. 6 and 4. 

Then male the cable ac, follow : 

CoCo WP2 
4-pin DI N DB9 

I 6. 1.4 
2 3 
3 5 
4 2 

, . our technical question• art> wek:omed. Plfa.w ad­
dres5them to CoCo Corn~ultadons. THE R Al'iRO"', 
P. 0 . Ro:\ 385, Prospect. KY 40059. 

We rHer\'e the ri&bt to publl!ih oal,t que«kms ot 
geMrul Inter~ and to edit tor bre'itJ and darit). 
Due to the large 'ulu~orman we reahe, "·ea~ un· 
able to answer Idlers lndl~iduall). 

Que.~lons can al~o be sent to \iart)' throuah the 
Delphi CoCoSJG. from tbeCo<'uSJCi> prompt. pick 
Kaiabow MagaziM Servkes. nea at the RAIN· 
BOW> prompt • type 1\Sk (tor A~ tbe Experts) to 
arrhe 111 the EXPERTS> prompt , where yuu can 
set«t lhe "Cot;o Consullatlon!f"I'NIItne form. which 
has compiHe lutrudloas. 

~ 



Color Computer I, D, m 
Free Software for Dtive 0 Systems 
CoCo cr.cur_ T ... roma, rwne, dille drt¥ee and a 00111ro1W pnnw, keyboard ~a men. 
T..,.rDilk Ullllty- ,.,....... dllk to mpe and t1pe to dllk. 

179 95 
Drlw O 269 95 

omeo& 1 

• FuH HI Drive • Double Sided StJm Ltne Drtve • 2 Double Sided Slim Line Drive 
• Stogie Case 
• Heavy Duty Power Supply 
• 2 Drive Ceble 

• Case holds 2 slim line dnves 
• Heavy Duty Power Supply 
• 2 Drive Gable 

• Case holds 2 slim line drives 
• Heavy Duty Power Supply 
• 2 Dnve cable 

• Gold plal8CI con18ClS 
• ContrOller & manuals 

• Gold plaled conlacts 
• Controller & Manuals 

• Gold plated conl8c1S 
• Controller & ManualS 

Other Drive Specials 
Full Ht Drive ............................ 89 85 

Full Ht Drive Ps/Case ........ 129 85 

2nd Drive 
for new Radio Shack 
includes: 

Slim line Drive ...................... 99 iS 

Slim line Drive Ps/Case ... 139 85 

• Slim Line DS/DD Drive 
• Cabling & Instructions 2 Slim Drives Ps/Case ...... 239 95 

• Mounting Hardware 
Disk Controller ...................... 59 85 

Single Ps & Case .................... 44" 
Dual 'hht Ps & Case ............... 54 85 

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

Disk Controller ...................... 59 85 

10 Diskettes 9 85 
with free library case ................. . 

--- Quality Add-On's for Tandy 1000, SX, TX, SL, TL, 3000, 4000 ---

1000, 1000A, 

Memory Cards 
Zucker Memory 
• DMA & 512K CALL 
Zucker Multifunction 
• Serial 
• Real Time Clock 
• 512K OMA 
• Software 

OUAUTY 
CUST~R SERVICE 

1508-27&-41556 

CALL 

TECH'o!ICAL ASSISTANCE 
508-27&-655e 

1:111 
IWII 

HARD CARDS 

10 meg 
20 meg 
30 meg 

259.95 
299.95 
349.95 

40 meg . . . . . . . . . . . . . 399.95 
49 meg . . . . . . . . . . . . . 499.95 
64 meg . . . . . . . . . . . . . 599.95 

HARD DRIVE KITS 
1 0 meg kit . . . . .. .. . . .. 249.95 
20 meg kit . . . . . . . . . . . . 299.95 
30 meg kit . . . . . . . . . . . 339.95 

TANDY 1000 
1000, SX, TX,3000,4000 

2nd Floppy 

360K TEAC $119.95 
720K Mitsubish1 $99.95 
3Y2'' Mitsubishl $119.95 

TOLL FREE ORDER LINE 

1-800-635-0300 
TRUE DATA PRODUCTS 

115 MAIN ST .. P.O. BOX 347 
UXBRIDGE, MA 01569 

508-278-6555 
HOURS: MON-FJ!I. H. SAT. 1()-.4 (EST) 

40 meg kit 
60 meg kit 

399.95 
539.95 

1000. 1000A. SX. TX.SL. TL 

Hard Drive 
Controller 

Will run 1 or 2 
Hard Drives 

Supports drives up to 120 megabytes 

$99.95 

COfU>OAATE P O.'S WELCOMEO 

All PACKAGES SHIPPED UPS 
EXCEPT CANADA AND A.P 0 'a 
C.O.D.'S ADO S2.30 
MASTER CHARGENISA ADO ~ 
I YEAR WARRANTY UNLESS 
OTliERWISE NOTED 
PRICES TERMS CONDmoNS 
SUBJECT TO CHANGE WfTHOVT 
NOTICE 



BASIC Training 

Graphics Fairyland 
by Joseph Kolar 
Contributing Editor 

L et'~walkdO\\ n thcpaththm lead., to 
magnificent graphics de.,1gn-. rotated 
around a point . There·., a fail) land 
of mcredible gmphic., wonder' 

awaiung U). 
By u~mg the DRAW tatement with an 

aso;;i')t from the A option. we can draw a 
dec,ign unit thm can be replicated three 
more time~. \'-ith equal di~tances betwet!n 
each untt. The design unit., rotate around a 
central point. The tir~t AO de ign ma} origi­
nate in any quadrant. lie on top of rwo 
adjoming quadranh. or encroach on all 
four 

Since the de-,ign unit are clones, we 
need not O\erly concem ourselves wtth 
de ... ign unit oriented. located and cop1ed 
by A l. A2 and AJ. 

Whateverde.,ign we dream up can ~et 111 
a location with Al. A2 and AJ operating 
together to creme a cohe ive design. How­
ever chaotic your de ign i.,, you can pro­
duce remarkable and une~pccted result .... 

The key to making the e ymmetncal 
work., of ani~ the initial design. We need 
only to concentrate on the liN design utlll. 
regardle s of what quadrant or quadrant'> 11 
lie'> in. CoCo follow through u mg Al. A2 
and A3 to complete the ma terpiece. 

It i'> exciting to b<: able to create high­
quail!) de-.igm eac;ily U ually I work up to 
a final. hopefull) tmpre sive. ma tcrpiece. 
In tht'> Instance. I can't wait to show you 
what you can create. so let's look at the 
program in Li<;ting I . 

T)pc in Lisung I and run 11 a few rime.,. 
Then du'>t off your graph paper and plot out 
the ba'>ic design in Line 10 1. You should 

Florida-hosed Joseph Kolar is a t•eterall 
writer and pro!( rammer who :,peciali:es 111 

intmdttcinr: htKillllt>rs ro the p011 ers ofrhe 
Color Compmer. 
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check out each des1gn to !>ee tt ba ic 
comr>osit ion. Go Jowl )1• savor every mor­
o,el of information and you will be aMon­
ished at CoCo's perfom1ance. 

PMODE4. 1. in either of the two SCREEN 
available in lines l l and 12, offer~ the best 
resolution and most interesting colors. 

1l1ere i'> an alternate demo de ign at 
Lme I 00 It carries the same tring variable 
name. AS, a'> does the one at Line 10 I. 
Unma:-.k Line 100 and run the program. 
Nothing new! It did not need to b<: masked 
"ith REM. ·me computer .,earchcs through 
the li'>t of variables and recognize-. only the 
last one li~tcd . This is in the event that the 
'>ame variable is used inadvencntly more 
than once. In other words. using the same 
'ariable more than once in a program i 
a~king for trouble. To avoid confu~ion. 
Line I 00 wa!> mao, ked to make it kosher. 

aturally. to view the alternate de ign in 
Line 100. 11 must be unmasked. Line 101 
must be put into mothball , so the last AS 
variable read by the computer i the one at 
Line 100. AS is uo;ed extensively to ave 
reprogramming and editing of program lines. 
\11a k Lmc I 0 I. then run the program. 

Hidden from o,iew ic, a third version of 
the two demo ma!.terpicccs. Ordinarily. the 
designc, U'>ing PMOOEJ are too coar e to 
bother With. However, every once in a 
while chance create'> an interesting effect 

To vie\\ the two AS demos, Edit Line 9 
and pre,., the spacebar until the cur or is 
under +. Pre'> 20 to delete + 1 and x to 
extend the line. Pre.,., the left arrow three 
ttmel. and press r:N1 t Ragain. 

Before you edited Line 9. ifT-2 it calls 
Line II . if T-3 it call Line 12. or if T-4 it 
call'\ Lme II . After editing. if T-1 it calls 
Line IO:tfT-2itcall Line 12.andifT-3it 
calls Lme I I. ow run the program. Not 
too impre.,sive. eh? 

Mac;!.. Line I 00 and unma k Line I 0 I . 
then run the program n few time . I gave it 
the name Dust. Did you notice that :GOTOlOO 

(nttheend ofline~ tO and II ) b}'-pa scsany 
intervening '>Crccns? Line 12 doesn't re­
quire it. Why? 

Restore Line 9 to it'> onginal condition 
a!> 111 LiMmg I. Add ma!.l..cd cro.,.,-hair you 
can use whenever you want by insening the 
following in front of Line 102: 

'ORAW"BH0.96R128NR128NU96096•: 

To give you an idea how the design ic, 
created. List 220 through 260. This is a 
nested loop routine U'>ed to dmw around a 
central point. 128.96. in optton os. size Bs. 
design AS. in the default color C 1. We want 
to u .. e all rour A option~ in l-Cquencc (Line 
220). We will expand the dcc,ign clement in 
tep of four. beginning at 54 through 544 

In order to concatenate the A and S options 
in Line 240. find the numerical value of s. 
add it to s. and us!oign it a '>Iring variable 
name. BS. os <,erve'> the same purpoc,e for A. 

Bccau e the dc:.ign element muc,t b<: run 
through the vanous '>i te'> lir\t. ir i the inner 
loop in the AO angle. Then it moves on 
clock\o,ise 90 degree'> and ditto until it 
place~ four de~tgn unite, on the creen. 

There are other wa)., to get thi job 
done. 

1l1e ta!>k of er~ing the entire design i'i 
accomplished in line~ 104through 110. To 
sun my per-.onal preference. the de ig.n 
units were removed counter-clock wise. C4 
wa used in Lme 120 to draw an invisible 
de.,ign to over-print the 'i'>ible one - ju t 
tn case. we mtght re\en to a screen in 
PMODEJ. 1. In the two-color set, CO. CZ, C6 or 
ca also nudges the CoCo to usc the back­
ground·., invtc,ible color. In a 4~olor set. 
CO. C4 or C8 work line. 

I don·, know why I made the On routtne 
after the Off routine. Wilhout 100 much 
sweat you can revi!oe the program o it runs 
in a straightforward manner. The point to 
be tressed 1 not ho\\ the program is 11 • 

sembled. but thai the result., achieo,ed are 



acceptable. When you are 111 a creat1ve 
frenz} . you are not apt to WOIT) about the 
nicetico; of progrum line <.equence or con-
truction. Create fiN . revi\e and reorgan­

ize Iuter 
Line I 02 point.., to the On routine. Line 

280 produce a vic\.\ mg pau-.e and directs 
CoCo to the Off routine. Line 299 gtvc!> a 
honer pause a tier the de~ign 1.., em ... ed. and 

Line 205 clear., the o,crcen and poml'> to 
Line 9 to make a nc\\ random -.election. 

ame location a the On print. Remember 
to aJ ter the'>e two line., carefully If you 
alter the On I inc. ) ou may alter ih appear­
ance. It 1~ bell! to play uround with the Off 
line o you do not di c; turb the integrity of a 
deign. 

better. even if the de ign is lightly off­
center. 

At this potnt we are forced to invc.,ugme 
to sec exactly where our design is located 
and why it changed. 

fi rst remo\ e the BR from Line I 0 I. then 
run the program. Repeat the experiment b)' 
in-.ening BR again. We arc mat-.ing sure to 
reproduce the same phenomena and not 

introduce an error instead. Looking at the 
graph paper sketch of the clement show 
that tt is sti II located at 128.96. So. wh) did 
it change fonn so radically? 

Another elegant variant i!> developed by 
edit ing Line 230 to read FOR S-4 ro 44 
STEP 8. Then run the prognun. Next change 
Line 105 to read FOR S-4 2 TO 2 STEP -8 
and run the program. Re.,tore line., 230 and 
I 05 to their original state. The htdden Line 270 i.., an alternate to 

Line 280. Thi!. line allow., tor a longer 
viewmg period and then mnkc'> an in!>lanta­
neouo, "tpe-out 

Thu\ far we have uo,ed 128.96 a., the 
point around which a dc!>ign revolve'>. If 
you change the~e coordinate to anOther 
pau (for e\ample. 120.92). in hoth hnes 
250 and 120. nothing unexpected happens. 

Let'!> inl>Cn Z after BR (BRZ) in Line 10 I. 
Then run the program and map it out on 
grnph paper. Th" neat design is even larger Con<,idcr thi change: Edit Line 230 ... o 

s - 2 0 42. then run the program. Upon 
era<,ing. the CoCo '>trip<: off the multi­
colored de ign. leaving a fairl) attracttve 
re tdue. 

Edtt Line 105 so S- 42 TO Z and run the 
program. You get a di appcnring act be­
cau c the Off over-print ic; in exactly the 

Edit Lme I 0 I and pre s the .,pace bar 
until the cur ori underthc first E. Pre.,., I BR 
and E.'\'TER and run rhe program. The rc .. ult 
,., a completely une\pcctcd de~ign in an 
unexpected location. Surprisingly, if we 
changed B to N in Line I 0 I. it fee l'> a little 

To vi -uahLe what i., happening. the 
de~agn mu t be .. t..etched on graph paper. 
Keep in mind that the point of origin i., 128. 
96.and the first movement in the element i'> 
a one-!.pace move to the right. . Your point 
of origin dotllhould be one pace ro the left 
from where the Vt'iible de ign begins. Copy 

• EXTENDED • 
ADOS-3 

• Built-in RAMdisk • Point-and-pick file select menu • 
Not" new verSion ot AOOS·3 out a t10W P<Oduct that sharllS space woth AOOS·3 '" 
a 16-< EPROM Arrow·~<~ setectoon ol Illes 10 execute LOAD COPY KILL or 
SCAN The BACKUP commandos doubll'd on •PE'fld to• fuol dosks prooorhOI'Iatety 
IIStfr tor parl v lull dot I" I BACKUP> to 0< hom I~ RAMCI·S~ lyPIC~fly Ul~t !>to 20 
sec J• BACKUP-w.th-lormll • V. IO·CirO COPY a"'d K Ll w th optiON I l)(ompt ng 
tor nd•,.dUII totn • Date (Or datP 1 me "''th _,.rd-..rare cOO<;kl d sp~a~eo tur f, non 
th< dlri"'IO<)' pnntl'd on tliST•ngs • OATE.S tunctoQn • Key teomtt • Booe;k 
move copy ot BASIC progr1m t•nM • Text screen pr•nt~r dump • Auto· rebOOt ol a 
BASIC program or the COS command • Paraii~I P<•ntong • Read w111e tormat3b 40 
tracks on 80-trac~ Clr•• • • Supports 3 doubfP.s•ded drr'~' plus ~ RAMdrr•I'S • 
Allows dotlerent num~ oltracli.s on doiiPrent drrrt>s • Sna~ I he ong nars ••c~-
1«-~t O<T'I'At br ly w 'h commercoa• SOitw~ro Ft>< 128K CoCo 3.,. th A005-3 IRAM­
d• ~ u'o rf'qu•rn 512Kl lnchJCies ntormatoon on navltiQ an EPROM burned ceost rs 
StSo •tie' confrgurrng E•tended AOOS -3 Oosk $39.95. ht~'>nded AOOS·3 Olus 
AOOS·l S&e.ts- Orrver lor 0 \tO rl'al· toml' clock SS. AdaPtt'r tor controlfe<s lock•ng 
28-ou• socket S10. SmartWdtcn roal-trmp c:loc • !TAndy 25-1033 @<luovl S35 1Drovers 
IO< E.>l A00$-3 and OS-9 oncfuded u$8bll' on 28-pon ~keted COt>trOIIPrs or on 
Rom;>ac' S10) 

• ... w ill blow rou r aoc: lra otf ... lm..-alble to g ive E•tended AOOS.3 
e n rthlng ol"- then e re ve review:· 

- Aelnbow, Octob« 111811. 

" l'lewleaa, compe tlbte o peutlon with juat ebou t everything unde r 
the aun ... br l•r the moot USI!J'UL product e ve r devi~td lor the 
Color Co mputer.'' _ CoCo Cllp bo .. d, Sept/Oct t 118 11. 

AOOS-3 (revtewed July 1987) 
Custom•lt' default ""ttup message cOlors screen w odttl oaud rate step rates 
proct'Ssorspeecl numbl'roltracksl3!> •o 0<00) D•sk l OendQ<ontongorerohaoleat 
dOuDte CPU sP4li!d E•tra ommand\ ltiCh as FAST SLOW AUTO RUNM SCAN 
CAT PAT ON "OFF K~tr(lk8 macros ltrOw--.. ey scrOll through BASIC progra-ns 
ed•t repeat or last com mane luiO-ed•t ot trrOf •one \Ill mon•tor lOIS mort' U'Ab eas 
I d" ut hty 0< •n EPROM 178K Coco3 EPAOM-b.;rnonQ ICOSI •S $15-20 niOfm.J· 
toon pooo.rded O.s~ S3t 9S AOOS 'Of CoCo 1 a no? 0<•~ S27.11S. 

FOR OS-9: SmMIWMcn relll t •mec•ock woth dflvcr $30.00: on Rompac• $40.00. 

11111 N. Ken dall Or. 
Suite A108 
Mll.ml FL 33176 
(305) 274-38i9 

PlEASE AOO S2 S liPPING • NO OEliiY ON PfRSONIIl CHFCI<' 
WE CANNOT ACCEPT CREDIT CIIAOS 

TAZMAN 

~ 
RAINBOW 
CERTifiCATIOH 

SEAl 

Soar through the universe wHh an old ship and a 
small cargo. searching for lnhablled planets on 

which to market your goods. Shop for the latest 
and most efficient upgrades for your ship. Stay 
clear of space ha7..ards and sidestep planetary 

storms as you seek your fortune among the stars! 
St2K 05-9/ U &: One Drtve 16 Colors Joystick S24.95 

.9l.mtcfi.air .9l.dmira{ 
The Umc-honorcd game of BatUeshlp. enhanced by 

Intelligent computer opponents. comes to your 
CoCo3 complete With sloops and galleons. Up to 8 

players. any m lx. of human or computer. 
128K CoCo3, Tape or Disk Sl4.95 

Riddle of the Ring SPECIAL OFFER 
Text adventure ~ 

- ... , t ..... & Ar.c:ha h .,._h• l 
Game• Pack 1 CoCo2/CoCo3 . ,.. ••• • hoo t-•~lnt 
Concen traUon. 1 ortve tt.!~:~i.:::~!~c;·:.·;--~·,L, 

Hangman & others S IO.OO each .w•hlooot ·~"'" tto.oo • 

Checks. money orders. MasterCard & VIsa. 
All orders add $2.00 shipping and handllng. 

C.O.D. please add an addiUonal $2.00. 
Washington addresses add 7.5% Sales Tax. 

Eversoft Games Ltd (206) 653-5263 
P.O. Box 3354 lOam to 6pm Psr 

Arlington, Wa 98223 
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the AS de ign and color it in red ink. Begin­
nmg at the d01 that repre!.ents 128.96. make 
a design rwice the '>izc of the red one. A 
pencil ketch over the red one looks like 
thi ~: 

BR2E2F2R2E4 F4G4H4L2G2H2 

Do not confine 
yourself to the 
material we 
covered. Be 
resourceful - dig 
deep into the dark 
corners of your 
mind for ideas. 

Rememtxr.jump two spaces to the right 
before you begin dr:l\\ ing E2. etc. When 
) ou are fini hed and ure H is correct. color 
the pencil line 10 red. You get an O\erlap­
ping de ign. 

lnscn GOTO 220 at the beginning o f Line 
I 02. Then in en Line 265. GOTO 265. Re­
type Line 230 to read: 

230 FOR S- 16 TO 32 STEP !6 

Thi line makes two AS de igns. one of 
them twice as large ao, the other. I f you d1d 
your graph paper work correctly. it .,hould 
mimic the creen di!.play. Remember. BR i!. 
invi ible. Now run the program. 

Now change BR to BR2 in Line I 0 I. Do 
your paperworJ... in two ize . as above. 
Your ketch and the di pia} hould be 
Identical. 

This verifies that the !>lighte t change. 
even an apparently harmles change. dra!.­
tically modifie the rc!>ulting design. Thi., 
io; great. With a minimum of alteraiiOth. 
) ou can produce a large number of vanants 
-almost all of them umque. 

While the program 1 et up m tlw. 
e\perimental mode. change the JUmp di­
rect ion in Line I 0 I. one at a time. from BR 
to BU. BL and BD. Then run the program. 
Nc\t try BE. BF. BG and BH. Note that the U. 
D. and R di rectional j ump produce de­
signs significant!} dtfferent from tho e 
produced b) diagonal JUmp E. F. G and H. 

Delete Line 265 and remove B from Lme 
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101. Restore Lme 230 as m Listing I. 
Remove GOTO 220 from the beginning of 
Line 102. if you want the cros!.-haif'>. Oth­
crwi e leave 11 alone. 

It seems a' if 11 i s impossible to not 
create a decent de~ign. Even random!> 
cho en group., of directions create order 
out of a chaotic -.uuation. when rotated 
around a pomt. 

To illu trate the intinite number of de­
signs possible, u.,eeither set. E, F. G and Hor 
u. D. L and R. u ... ing onl y one set, in any 
random order. make up an eight-unit line 
consi ung of two each of the four direc­
tions in the <,et· 

AS-~EGIIHFGEF" 
AS-"FEHGGEHF" 
AS-"OLDURRUL" 
AS-"DRLDULUR" 

Place them, one at a time. into Line I 0 I. 
Then run the program. 

Combine the tir t two into one AS line 
and run the program. You might a "'ell ee 
what you get if you combine the Ia 1 two! 
Run the program again. Now combine the 
econd and third ones and run the program. 

I n't it ama£ing to it back and watch the 
CoCo worJ... wonders, creating all on of 
unique hapes? 

NO\\ take one letter (direcuon) from E. 
F.G.H.D .. L.or Rand makeupanon en e 
word. 

A$-"FREGHDUL" 
A~-"REFOULGH" 
AS-"HULDFREG" 
AS-"GRUFHLED" 
AS-"OULFREGH" 
AS-"DULGHFER" 
AS-"FREGHULD" 

Check them all out to see if they make 
anything wonhwhile. A<o ign a number to 
each letter: 

I 2 3 4 5 6 7 8 
LRUDFGHE 

(Not neces!.urily the above sequence). 
Choose an eight-digit number with non­
repeating number... Substitute letters for 
the number..: 

63714482 
23815674 
23876451 
45163872 

GUHLOFER 
RUELFGHD 
RUEHGDFL 
DFLGUEHR 

Check out the above. I doubt. 1f in your 
v. ilde 1 moment. you will dream up some­
thing like the Ia 1 goodie. Rememher. you 
saw it here first. Thmk of all the 'llmple 
company logo you can invent. 

Double that last mess, OFLGUEHR to 
D2F2L2G2U2E2H2R2. Put it in Line 101 and 
smoke it! There it is in it disgustmg life­
size uglines . Now. l ask you. i s that origi­
nal or not? Who knows. maybe it i an. 
Maybe some burnt-out ani 1 wi ll p1ck up 
on one of your creations. 

So much time wa used in covering this 
A option. you'd think we e'hau ted the 
subject. Keep toying with Lme 101 and 
create. Do not coniine yoursel f to the mate­
rial we covered. Be resourceful - digdeep 
into the dark comers of your mind for ideas. 

To jog your memol). II) thl'-. Alpha­
betically. we ha,•e: 

UOEFGHLR 
RUDEFGHL 

etcetera. No maHer what far-fetched idea 
you initiate, ~omething will develop. 

To give you a final push. change Line I I 
to PHOOE3. 1 : PCLS3:. etc .. and Ltne 12 10 

PHODE3 .1: PCLS2:. etc. E"\penment b) 
changing color in PCLS (I through 8). 10 

prove different color comboll make the 
same designs appear dh.similur. 

There are a lot of things left un .. aid in 
Lhi tutorial. ore ign your<,el f to makmg it 
through one more A option tutorial. 

I 16K Extended 

The Listing: DIAMONDS 

0 ' LISTIHGl 
9 T-RN0(3)+1: ON T GOT010.11.12. 
11 
10 PMODE 3,l:PCLS:PMODE0,4:SCREE 
Nl.l:GOT0100 
11 PHODE4.1:PCLS:SCREE~l. 1:GOT01 
00 
12 PHOOE4,l:PCLS :SCRCENJ,0 
109 'A$- "U4NHNEBD2R2D2"'ALTERNAT 
E DESIGN 
101 AS- "EfRE2F2G2H2LGH" 
102 GOTO 220 
104 FOR A-3 TO 0 STEP-1 
105 FOR S- 44 TO 4 STEP -4 
110 BS-"S"+STRSCS) 
115 DS-"A"+STRSCA l 
129 DRAW "C4BH128,96"+DS+BS+AS 
130 NEXT S.A 
200 FOR z- 1 TO 200:NEXT 
205 PCLS:GOTO 9 
220 roR A- 9 TO 3 
230 FOR S- 4 TO 44 STEP4 
240 SS-"S"+STRS(S}:OS-"A"+STRS(A 
) 
250 DRAW"BM128,96"+0S+BS+AS 
260 NEXT S.A 
270 ' FOR z- 1 TO 2000: NEXT:PCLS 
:GOTO 9 
280 FOR Z- TO 600:NEXT:GOTO 19 
4 
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((( Gl,,ESOFT ))) fll 
A new generation of Color Computer products 

V-Term Tenninal 
·Vu. lhdx, Malalraae, Uld BBS epataaa 
·Vt-100, Vt-U, Vldta a: Aac:lt _..doaa 
·Serial port to 2400, RS-232 to 19,2t0 baud 
-XMo-.., XM-...cRC, YMo-.., ASCD 
·15 eaay autocllal, 10 prosrrUU~~abJe ... CI'M 
Dlak (lJa or 51!11 CoCo S oaJ,) •••• fS9.95 

Telepak II RS-232 
A TraJr Coapadble RS.232 latert.cel 
k comes with a S foot DB25 cable, gold edge 
CDMacta, aad low poRr clnaiD (5v) COIIlpoDalta. 
Telepak D a: Maaual ••••••••••••••••••••••• f49.915 

Turbo 512k Ram 

X port 
The replacement for the Multi-Pak 
Interface Is here! Xport Is Just that, an 
extended port Interface that Is buffered 
(unlike a Y -Cable), has 3 ports (2 
swltchable), and bas It's own 12v 
supply for those devtces that require 
lt. Xport Is made with the same 
qualJty & workmanship as Telepak II 

Xport and Manual ...••..•.•... $74.95 

Studio Works 
Full bl d d d b d A totally professional Otgltal AudJo Sampler 

• Y assem e an teste oar that ls second to none! Studio works features 
·Premium 120ns 256xl memory chips point & click, cut & paste, overlay, reverse, 
-Easy to follow instructions ---.------volume control, sequencing, compression and 
-Fast and easy Installation StUdiO Works much much more. Samples up to L7k/ second. 
-Complete with 512k software Dlsital Audto Sampler W/ 0 cable • $88.95 W/ cable • $53.95 

-RamDtsk, RamTes~ & Print Spooler Soundtrax 
Holiday Sale Price > > > $89.95 

Ok board w/ software ... $34.95 

The perfect partner for StudJo Worksl Sounduax 
ta a sound sequencing system that Imports 
dlglt:tud audJo samples & provides total control. 
For CoCo 3, mouse/ joyatk, & dtak •••• $34.95 

CoCo 3 $29.95 Suprfile III MS/Dos $39.95 
Suprfile m is a powerful, user friendly, easy to use, multi-purpose 
database! It can be used for Mailing lists, Labels, a Checkbook Manager, 
Shopping lists, Personal items inventory, Audio/Video lists and on and on! 
Features: Add, Delete, Search, LJ Sort, Print Labels & Reports. 
Fkeys m (CoCo 1,2, S) ... ...... $19.95 Locking Plates (CoCo 2 or S) $7.95 

Sixilrive ceoco 1,2, s> ......... n6.9s Multi-LIIbel ill ceoeo s onJv> n6.9s 

Toll Free 
Free 2ND AIR from Midwest to Callfomla 
Orders: 9am to 9pm Eastern time 
Oo·llne ordera: Delphl'a CoCo Stg 
loqulrles & technical a111stanoe: 7pm to 9pm: 

1-800-441-GIME 
GIMMESOFT 
P.O. 80.11. 421 

Perry Hall. MD 21128 
301·256-7558 

Order line 
Add SS.OO for ahlpplng and handling 

Add $3.00 for COD (USA only) 
MD re&ldenta add 5~ sale• tax 

VJSA/MC/ Check/ Money Order/ COD 

I 



A fascination 
with satellites 
that began 
thousands of 
moons ago 
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Moon 
Mapper 
by David Francis 

T 
he fir-.tthing-. I 'aw, u .. ing a :!!A.­
inch refracti ng tc lc ... copc. were 
the lnur.largc-.t.,mellite-. of J upi­
tl!r. The.,e moon.,. often called 
the Galilean -.atclhtC'I (Galileo 

dt~co,ered them in 1610). arc fa-.cinati ng 
to watch~ the} :.\\ ing around the largc'lt 
planet. fonnmg a minwture .,olar '> \lem 
with the dot en or.,oothcr.,mallcr.,atelli tc"> 
of Jupiter. The) lx!come C\ en more mter­
C).t ing "hen }ou reali tc th:H two of them. 
Gan) mede and Calli.,IO, arc lurgcrthnn our 
o'"'n moon (Ganymede be111g rough l) the 
~ize of the planet Mercury ) and that the 
innennol>t of the four. lo. i ~ the on ly planet 
be ide:. Earth known to have acttve volca­
n~~. The \:llellih::\ aren't difficult to :.cc; 
binocula~ or an) 2- inch tc lc:.cope -.how., 
them ea. ... ily. Of COliN\ you have 10 know 
where Jupiter t!. in the '"y: 'ICe the ··sky 
A lmanac·· ection in the current i.,-.uc of 
A.stm iWIII} Maga:int'. Table I (nc>.t page) 
li Is the b<bic infom mtion on the Ga lilean 
'iatellite-.. along" tth that for Eanh ·,moon 
for compamon. 

The follm' mg program' help }OU tracf.. 
the~e planet-'>tZe moon.,. Galt\lll originall) 
appeared 111 the June 191<9 i ... -.ue of S~) & 
Telt•!>copc• Ma.~<o-im• and wa., '' ritten for 
the Apple II b) Odilon Cnrrea. lmodtfied 
the program to run on the CoCo 2 CGah­
.lat2 l and CoCo 3 <Gali\C/13). An RGB 
momton .. n' tHece.,.,:ll) for(;aftwt3. but II 
gi,e!. a ~harper ~.Jt-.pla; than .1 TV. Both 
the~e program-. U'>C the htgh-,fll:ed pof..c 
1 L ine 32>. o you .. hould either leave it out 

Da' id Franci!> ha., "orf..ed "ith the Color 
Computer for over .,i , year-. He enjoy., 
music. reading and progrumming.. He can 
be contacted at 4205 Speedway No. 2 10. 
Au tin. TX 78751. 

or deacti vate thatltne wllh an aptNrophe 
(REM) until you've typed in and \a\ ed the 
entire program. Dtllk l/0 tn the H1gh-Spced 
mode can Cr<lllh }our di rectory. 

o 'o 3 \'ersion 
After }OUt} pc in and run Galiwt3. the 

title .,crcen ,., dt'>pla} ed and the nccc.,._ar) 
\anable!. are mitiaJi7ed. Then you arc a..,f..ed 
for the year. month and da) on whtch you 
want the plo110 ~gin. You may enter :ln} 
date from January I . of the year I to De­
cember 31. 99999. All entrie'> mu.,t be 
numeric: tf you want 10 <,Lan on JanuatJ I . 
1990. you enter 1990. then I (for the month). 
then I agatn. ext the program goc., 10 an 
HSCREENZ and \ets up the necco;o;ary label ., 
and markers. U!>ing ... ome r.llhcr compli­
cated math trick~. the actual plot ~ of the 
'>IIICIIitc:. begin. 

The plor i!. in two pan .. : the main graph 
above and the ... maller w indow at the bot­
tom. Both give you the :.ame ba.,ic infom1a­
t ion in different way:.. The graph u ... e., '>inc 
wave., to plot the po.,it10n ... To find the 
current contiguratton oft he .,atc llite., rela­
tive to each other. hold a .,Lraightedgc ngain.,t 
the \creen. lining it up wi th the da\hC'> on 
etthcr \Ide o f the '>Crecn (Thh '' where 
SIIII T {a reaJiy comes in handy.) llle da-.he .. 
rcprc:.ent appro\imatel} midnight EST on 
each day lt:.ted: each ne'"' plot po.,iuon 
rcpre-.ent., rough!) an hour of realtime. 

The'' indowatthebottom i'>much more 
intere.,ting and I!> a feature not mcludcd in 
the origmal program (or the CoCo 2 vcr­
'> ion presented here).lt show!> the .,atell ite., 
from the side "" they actually ap()l!ar in a 
tele-.cope or binocular.,. Be forewarned. 
though: The edge-on di:.play cnn be hyp­
notic i f you watch it long enough 

lfyou want. you can pres., CLEAR during 
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I The Galilean Salcllilc., 

Diameter Rotation Oi .. tance from Magnilude 
lmiles) period i planet cavg.l (brightness) 

Cmiles) 
i 

(avg.) 

• 
lo 2.0~0 ld 18h 29m 256.473 I 5.5 
Europa 1.790 3d 13h IRm 16.691 5.7 
Gan)mcde 3.120 7d ~h Om 664.470 5.1 
Calli.. to 2.970 16d 18h 5m 1,167.480 6.3 

Moon 2.159 7d 7h 41m 237.165 l -9.5 

the plot and enter a new stan date. When the 
graph reaches the wi ndow at the bottom. 
the program pause and waitl. for you to 
pres~ CLEAR. Pre ing BREAK ends the 
program. 

CoCo 2 Version 
If you have a CoCo 2. type m Galisar'2. 

It works basically the same a' Galisar3. 
Run it. thenenterthestartingdate you want 
and it begin!> plotting the satellites' po i­
tion on a PMODE4 l)Creen. The only other 
thing 11 show:. are the vertical line repre­
senting the disk of Jupiter. the dn!>he indi­
cating ucces1.ive dates. and the labels at 
bottom for ea!>t and we!>t. You can still 
pre s CLF.AR at any time during the plot to 
enter a ne" tart date or BREAK to quit (be 
sure to POKE 65494 . 0}. 

I 161< Extended 

L~ h4 ................ 94 
~ 40 ............ 147 

1008 ........ 1i2 
1022 ........ 105 
2016 ........ 234 
3002 .......... 59 
5000 .... 100 
5014 ........ 227 
END .......... 242 

Listing 1: GAll SAT2 

0 ' COPYRIGHT 1989 FALSOFT , INC 
2 · HH#HUDHtt#H~nDRIIUOOHUUDUUI#U 
4 ' i II 
6 ' # GAll SAT 2 I 
8 · # I 
10 '# COCO 2 VER. BY DAVID I 
12 '# FRANCI S. DEFAULT PLOT : I 
14 'H EAST- RIGHT. WEST- LEFT. I 
16 'I CHG. L TO -1 I~ LI NE # 
18 '# 6002 TO FLIP. # 
20 ., # 
2 2 ' ffUfi4H#ID f1# 111 f.IIIIJIJHIUJ flf11N#Jifl1 ff/1 
24 CLS:PRINTSTRINGS(32 .128):PRIN 
T81l. "ga lisat"::POKE1043.50:PRIN 
T873. "COCO 2 VERSIOH":PRIH~TA8(8 
)"BY DAVID FRAUC IS" :PRINT:PRINT" 

PLOTS POSITIONS OF JUP ITER ' S 
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otes/Modifications 
The standard plot in both program has 

we<;t to the left. east to the right. This i:. how 
things look in an a tronomical tele,cope in 
the northern hcmi phere. But if you want to 
use binoculars. for example. reverse the 
plot by changing Line 6002 to read L- · l. L 
can only be I or - I. 

ForGalisar3 .I didn't include data state­
ment to tell the program how many days 
cachmonthha . oyoumay.,eeaFebruury 
30th on the plot creen. depending on" hat 
date you elect. You mtght alter the pro­
gram to include a feature making the date 
on the plot creen exact for each month of 
the year. 

I didn't include! the edge-on window 
feature in Galisar2. You can incorporate 
this feature by tudying line!> 10 14 through 

GALILEAN SATELLITES 
28 GOSUB6000 ' lNITlALJZE 
30 GOSUB2000 ' GET DATE 
32 POKE65495,0 
34 GOSUB5000 ' SETUP PLOT SCREEN 
35 GOSUB1000 ' MAJN LOOP 36 . _______ .,..._ -

38 ' MAIN PROGRAM LOOP 
40 ' --
1000 OL- INT(( N· INT( N)) • 20+.5)/20 
:HT-(358.476+.9856003*N)*P:HJ- (2 
25 .328+.0830853*H}• P:JJ- 221.647+ 
.9025179*N 
1002 VT-l.92*SIN(HT)+.02*SINC2*H 
T):VJ- 5.55*SI N(HJ)+.l7*SJ H(2*HJ) 
: K- (JJ+VT VJ)*P:OT-SOR(28.07 · 10 
.406*COS(K)) 
1004 Z- SI N(K)/DT:I - ATN(Z/SQR(l · Z 
*Z)) :I•l/P: F• (N·OT/173) : Fl - l VJ 
1006 Ul -84.5506+203.405863~F+Fl: 
U2-41. 5015+1 01.2916323~ F+Fl:U3-l 
09.9770+50.2345169*F+Fl:U4- 176.3 
586+21. 4879802*F+Fl 
1008 Xl- 5.906*SIN(Ul*P+PIJ:Xl - 13 
9+L*INT(Xl*3.5•.5):X2- 9 .397*SI N( 
U2*P+P I ):X2- 139-L •JNT(X2*3.5+.5) 
1010 X3- 14.989•SJN(U3•P+PI):X3- l 
39+L•INT(X3*3.5+.5):X4• 26 .364*Sl 
N (U4* P+PI):X4-139+L~INT( X4*3.5+. 
5) 
1012 lFINKEY S-CHR 5(12) THENPOKE6 
5494 ,0: RUN 
1016 PSET(Xl.V) : PSETCX2.V):PSET( 

I 018 and Line 5006 in Galism3. The HS E T 
pol)itions for the upper graph plot arc in 
Xl.V through X4.V - one per-.:uellite. Those 
for the window plot are in XI.V l rhrou$h 
X4,Vl. v begin!> at 0 (the top of the graphic 
screen} and i:, incremented in Line 1018. VI 
i alway!. 180. 

Ai> an exercio;c, nip the plot as I de­
scnbed above: enter January 7. 1610 for the 
date: and compare the plots with Galilco'!> 
original drawings shown in Figure I (re­
produced courte'y of Sky & Telescope 
Maga:ine}. They were made in January of 
161 Ow hen the Galilean satellites were firM 
discovered. 'J 

Drawblp by GaJIIeo Ia 1810 

,.,_,., * 
Jii"*YI 

.-..yto * * Q 

,.,_, " * .. 0 
......,,2 * e() • 

• O·· 
Flprel 

X3 . V> :PSEHX4. V) 
1018 V-V+l :N-N+.05:IFV- 191 THEN! 
029 ELSE1000 
1020 IFINKEYS- CHRS(l2> THENPOKE6 
5494 , 0:RUN ELSE1020 
1022 . --- - - ---------------
10?4 ' GET DArE & CONV ERT IT TO 
1026 ' JULI AN DAY NO. 
1028 • 
2000 PRI NT: IHPUTn ENTER YEAR ( YY 
YY)":Y:INPUT" ENTER MON TH (MM )• 
;M :I NPUT" ENTER DAY (00) ": 0 
2002 GOSUB3000 ' DATE VALID? 
2004 D- INT(O):G- 1 
2006 D1- INT(0):F- O· Dl .5 
2008 J- -INT(7*(1NT((H+9)/12)-Y)/ 
4) 
201 0 IF G•0 THEN2018 
2012 S- SGN( M·9) :A-ABS< M·9) 
2014 Jl-INT(Y+S•INT(A/7)) 
2016 Jl•· INT(( IHT (Jl/1 00 )+1)~3/4 
) 
2018 J•J+INT(275~M /9)+0l+G~Jl 
2020 J- J+1721 027+2*G+367*Y 
20?2 IF F>- 0 THEN2026 
2024 F- F+l:J-J·l 
2026 N•J·2415020+F 
2028 RETURN 
2030'-- -
2032 ' CHECK FOR VALID DATE 
2034 • 
3000 IFY<B OR Y>99999 THEUPRINT: 
PRINT" YEAR MUST BE 0 99999 .": 



GOT03008 
3082 IFO<l OR 0>31 THENPRINT:PRI 
NT" DAY IS INVALID. " :GOT03008 
3004 IF H<l OR M>l2 THEHPRINT:PR 
INT" MONTH IS INVALIO. " :G0.03008 
3006 RETURN 
3008 PRINT:PRINT" PRESS [EHlER] 
TO RE·ENTER DATA 
3010 IS-INKEY S 
3012 IS-INKEYS:I~I S-"" THEN3012 
3014 IFI S <>C~RS C13) THEN3012 
3016 POKE65494.0:RUN 

~ CoCo 3 

r----,lf/ 

L'A 24 .............. s9 
;:_J 40 .............. 56 

1008 ........ 101 
1018 ........ 117 
2002 ........ 180 
2026 ........ 176 
3008 ............ 0 
5002 ........ 193 
5010 .......... 80 
6002 ........ 152 
END .......... 127 

Lisling 2: GALISAT3 

0' COPYRIGHT 1989 FALSOFT. INC 
2 ' ll/IJIIUIJIJUUDUI#IUIHIIIH 
4 • , " 
6 ' II GALISAT 3 I 
8 · II I 
10 ' # COCO 3 VER. BY DAVID # 
12 'II FRANCIS. DEFAULT PLOT: I 
14 ' 0 EAST-RIGHT. WEST- LEFT. # 
16 '/} CHG. L TO 1 IN ll NE 1J 
18 'b 6002 TO FLIP. I 
20 ·n u 
2 2 '~UJ 11/IHU II 011111111 iiHI1111UJfJ IHIIUIII/11111 
24 PALETTE8.63:WIDTH40:CLS3:PR1N 
TTAB(13)"• GALISAT 3 *":LOCATE! 
3.2:PRINT"CoCo 3 Vers'on": LOCATE 
12.3:PRTNT"by Oav1d Franc1s" :LOC 
ATE1.5:PRJIIT"Plots posft1ons of 
J~ptter ' s Galilean satellites 
26 ON BRK GOT04000 
28 GOSUB6000 ' INITIALIZE 
30 GOSUB2000 ' GET DATE 
32 POKE65497.0 
34 GOSUB5000 ' SCTUP PLOT SCREEN 
35 GOSUB1000 ' MAIN LOOP 
36 • ------~---------
3a ' MAIN PROGRAM LOOP 43 • _, ____________ _ 

1099 DL- INHOI I~HI1))•20+.5)/20 
:~T-(358.476+.9856003*H ) ~ P:MJ-C2 
25.328•.9830853~Nl*P:JJ-221.647~ 
.9925179•H 
1092 Vl-1.92*SIN(M~)+.02•S!N(2•H 
T):VJ- 5.55•SIN(MJ)+.l7*SIN(2*MJ ) 
: K- (JJ+VT VJ)*P:DT- SORC28.07 10 
.406•COS(K)) 
1004 Z- SIN(K)/01:1 -ATN(l/SORC1·Z 
*Z l):I - 1/P:F-(~ OT/173J:Fl- l VJ 
1006 Ul-84.5506+203.405863*F+F1: 
U2- 41.5015+101.2916323kF+Fl:U3-1 

4002 . --- ----
4004 ' SETUP PLOT SCREEN 
4006 . ---
5000 PHODE4,l:PCLS:SCREEN1,1 
5001 IFL- 1 THENDRAW"BH249, 180"+E 
ASTS:DRAW"BM2 . 180"+WESTS ELSEORA 
W"BH2 .180"-EASTS: DRAW"8M249 .180" 
+WESTS 
5002 LINEC136.0)·(136.191J.PSET: 
LINE(142.0)·(142 .191) .PSET 
5004 FORZZ- 2 TO 19: STEP20:LI~E( 
0.ZZJ·(l5.ZZJ.PSET:LINEC24l.ZZ>· 

99.9770•50.2345169AF+Fl:U4- 176.3 
586+21.4879802*F+F1 
1008 Xl- 5.906*SIN(Ul*P+Pl):Xl - 13 
9+L*T NTCX1 *3.5+.5):X2- 9.397*SINC 
U2*P+P!):X2- 139+L*INTCX2*3.S+.5) 
1010 X3- 14.989*SINCU3*P+Pl):X3- 1 
39+L*JHT(X3*3.5+.S):X4- 26.364*SI 
N(U4*P+PI):X4-139+L*INT(X4*3.5+. 
5l 
1012 IFINKEY S-CHRSC12J THEHHSCRE 
EN0:POKE65496.0:RUN 
1014 HSETCXl.V1.4J:HSET(X2.V1.4) 
:HSETCX3.Vl ,4):HSETCX4.V1.4l 
1016 HSET(Xl.VJ:HSET(X2.VJ:HSET( 
X3,V):HSET(X4.V):FORII - 1 TO 1000 
:NEXT 
1018 HSET(Xl .Vl, Z):HSETCX2 ,V1,2) 
:HSEl(X3.Vl,2):HSET(X4.Vl. 2):HLI 
llEC137. 180 l · (142 .180 l. PSET: V-V+ 1 
:N-N+.05:1FV-170 THEU1029 ELSE10 
00 
1020 IFINKEY S-tHRSCll) THENPOKE6 
5496.9:RUN ELSE1029 
1022 . 
1024 . GET DATE & CONVEQT IT TO 
1026 ' JULIAN DAY NO. 
1028 • ----------
2000 LOCATE1.10:1NPUT" Enter YEA 
R CYYYY)" :Y: INPUT" Enter MONTH 
(H~ l " :M:INPUT" Enter DAY CO 

D)" : D 
2002 GOSUB3000 ' DATE VALlO? 
2004 D-INTCDJ :G-1 
2006 Dl- INTCD):F-0·01·.5 
2098 J- ·1 NT(7 *CIHTC CH+9J/12)+Y)/ 
4) 
2019 IF G- 0 THEN2018 
2012 S-SGN CH·9):A-ABSCH·9) 
2014 Jl - INTCY+S*INT (A/7)) 
2016 Jl - INTCCINTCJJ/100)+1)*3/4 
) 
2018 J-J+INT(275*H/9)+Dl+G~Jl 
2020 J-J+l 721027+2*G+367 *Y 
2022 IF F>-0 THEN2026 
2024 F- F+l:J- J-1 
2026 ~-J·2415020+F:DATE S-~ONTH S C 
Ml+STRSCO)+" ,":OAY-0 
2028 RETUQN 
2030 • -------- -
2032 ' CHECK FOR VALID DATE 
2034 . -------
3000 IFY<9 OR Y>99999 TH[NPRINT: 
PRI NT" YEAR must be 0 99999.": 
GOT03008 
3002 IFO<l OR D>3l THENPRI Nf:PR l 
NT" DAY is 'nvalfd. ":GOT03008 
3004 lF M<l OR M> 12 THENPRINT:PR 
lNT" MONTH 1s invalid.":GOT03008 

(256 .ZZJ .PSET:NEXT 
5012 RETURN 
5014 '---- -
5016 ' INITIALIZE 
5018 ' -- ---
6000 Pl - 3.14159265:P- PI/180:V- 0: 
V1- 180 
6002 L- 1 
6006 EASTS-"U6R4L4D3R2L2D3R4 " :WE 
STS-" U606E2UlDlF2U6 
6008 RETURN 

3006 RETURN 
3008 PRINT:PRINT~ Press (ENTER] 
to re-enter data. 
3010 IS- INKEYS 
3012 IS-INKEY S:IFI S-"" THEN3012 
3014 IFIS<>CHRSC13) THEN3012 
3016 POKE65496.0:RUN 
3018 . ------
3020 ' END 
3022 . --------,-
4000 RGB:WIOTH32:POKE65496.0:END 
4002 . -
4004 . SETUP PLOT SCREEN 
4006 . --- ------
5000 HSCREEN2:HCOLOR4:HLINE(250 . 
0) (320.19I),PSET,BF 
5002 HLINEC136 ,0 )·( 136.170 J.PSET 
:HLINE(l42 ,0)·(142 ,170),PSET 
5004 FORZZ-2 -o 179 STEP29:HLIHE 
(0 . ZZJ·(l5 . ZZJ.PSET:HLINEC235.ZZ 
)·(250.ZZJ .PSET:NEXT:FORZZ- 0 TO 
l3STEPS:HPRINTCI.ZZ).DAY:DAY- DAY 
+2:1FOAY>39 THENS006 ELSENEXT 
5006 HORAW" BM139.180BU2R2F102G1L 
3HlU2El":HPAINT(l39.180):HLlNEC0 
.170) (250.170) .PSET:HPRI HTC0. 23 
) , L$:HPRINT(27.23),RS 
5008 HCOLOR2 :HPRINTC32 .1J. "Plot" 
:HPRINT(32,2) ."beg1ns": HPRIUT(32 
.3)."on":HPRIHTC32.4l,MONTHS (M) : 
HPRI NT(31 .5J.STRS(0)+" ,":HPR INTC 
31.6). STRS( Y )+"." 
5010 HPRINTC32,9) ."Dashes":HPR1N 
TC32 .10J ." tndicate ":HPRINTC32 . 11 
),"m1dnfght": HPRJNTC32 . 12)."EST 
on" :HPRINTC32.13)."dates":HPRINT 
<32 .14). "shown. 
5012 HPRINTC32,18),"(CLEAR]-": HP 
RJNTC32 .19 ). "New Plot" :HPRINT(32 
.2l),"(BREAK]- ":HPRINT(32 . 22)."E 
nd":HCOLOR4:RETURN 
5014 . -
5016 ' 1'11-IALIZE 
5918 . 
6990 PALETTE0.9:0IMMOHTHS(12) : FO 
R0- 1 TO 12:READHONTHS(0):NEXT:P1 
- 3.141 59265:P-PI/180:V-0:Vl-180 
6002 L- 1 
6004 IFL- 1 THENLS-"WEST":RS- ''EAS 
T" ELSELS-" EAST":RS-"WEST 
6006 RE.TURN 
6008 . ----------
6010 ' OATA FOR MONTHS 
6012 • ---
7000 DATA Janu ary,February.March 
.April .May.June.July .August .Sept 
.. October.November,Oecember 
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-o--
A program that chunks dow11 
text for your word processor 

-o--

Do the Split 

T 
he first draft of a manual! wru. 
"rating ended up a lit tle more 
than 130K in length. which ic; 
larger than my word procc-. 
-.or can comfonubly digest at 

one time. I needed less text to edit. Then I 
remembered a Ut\IX utaht) called Spill. 
which l>plia-. a lar~t.' text I ale anto multi ple 
mailer file-. that are ea~ier to handle. The 

\}nlax il>: 

spill 11 mfil£• m11mmw 

Spill read' mjlle and \\ri te-. it in n line 
pieces (default ' to 250 hne' al the · n option 
•~ omitted) w a 'et of output tile-.. The nnme 
of the fi rst output fil e i -.outllflllll'. with the 
e'\tension . a a appended (ommm1e.aa ). The 
extension '' then ancremenred alphabeti­
cally for each \ucceedtng output fi le up to 
. zz (a maximum of 676 fi le,). 

Both infill' and nutllamt• can be file­
namesorcomplete path li::.t~. amJ the output 
name can be no longer than 26 charnctel'.. 
Followang arc 'Orne e'\arnple'> of ho\\ ) ou 
might u..e Spill. At the OS-9 prompt type. 

split · 100 bigfile small 

Split read' big f 1 1 e and ~entb I 00 I in e-. 
to a file sr1a 11 • a a. The next I 00 line' goe' 

----tO!----

Stt!l'l' Cnlclhu~ is a dmtist who e11joys 
programmm~ n11 his son's CoCo. He"'") 
he cmuoctecl t11 695 Ploilll'll'll Road. Beth· 
page. NY 117 1-J. Please inc/rule an SASE 
when requestint: a reply. 
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to sl"'a 1 1 . ab etc .. until the entire text of 
blgf1 1 e ,.., d i!.tributed to the ~maller fi le~. 
If no output filename i g1ven. the default 
ourpur name x i!> u ed. At the OS-9 prompt 
type: 

spill b1gf11e 

Split read bl g f11 e. and the output file­
names are x. a a through x. zz. Since no 
count appear . the default of 250 lines are 
c;entto each of the -.maller files. If a hyphen 
(-) replaceo, the input filename. then the 
\lundard input path i u~d. At the OS-9 
prompt type: 

list bigflle ! split ·200 text 

Split accept data from a pipeline bt:­
cauo;;e a hyphen h, u-.cd in place of the input 
filename. telling Split to read the !>tandard 

I OS-9 

Li ting 1: split 

... 

mput path. l11e <,muller fileo, arc named 
text.aa through text.zz. and each con­
tam.., 200 line' If no fi lcnarncc, arc given. 
the Mandard input and the default output 
name x i.., li'-Cd At rhc OS-9 prompt I) pe: 

split <b1gf1le 

In thi' ca-.c, blgf1le i'> redi rected to 
Split'~ l>tandard input becau-,c no nome are 
gaven. Output hlename!. default 10 x with 
an C'\ ten~ion and contain a default of 250 
IJnc-. each. 

l" \e included MakeSplu. a BASICW 

procedure that gt.>ner.uc ... the Spill module 
in the CMOS directory for Level II users 
without an as..emblcr. 

You may not need Spill often. but it' a 
comfon to have on tho e occa.,ion when 
your word'> run longer than your \\Ord 
procel>!.Or CHn handle. ':J 

* SPUT <c>1989 STEPHEN 8. GO OBERG 

* Use: spll L ( ·nJ (fll e (nare)J 
• 

1fpl 
use /d0/defs/os9defs 
en de 

~od 1en .na~e.prgra+objcl . reent+l . enlry,ds1z 



* 
1 npa th rmb 1 input path number 
outpath rmb 1 output path number 
fpo1nt rmb 2 filename po1nter 
count rmb 2 line count 
counter rmb 2 11ne counter 
ext rmb 2 extension address 
outname rmb 100 destination name buffer 
buffer rmb 512 11ne buffer 

rmb 200 stack 
rmb 200 parameters 

d~iz equ 
* 
name fcs /Split/ 

feb 1 edition number 
fcc /(cll989 S.B.Goldberg/ 

**********~** *•*~*~•******w*** 

* DECIMAL NUMBER TO BINARY 
*+*******•**•••*•*•+*****•~w~* 

bin ldd .x parameter characters 
cmpa n·- number option? 
bne back no. return 
cmob il$20 number option? 
bls back no, return 
leax l.x bump po1nter 
bsr convert convert d1g1t 
bsr bin2 convert 2 d1g1ts 

b1n2 bsr convert convert last 2 digits 
convert clra zero msb 

I db .x get character 
subb tl'0 make binary 
cmpb /19 valid digit? 
bhl back no. return 
pshs d save it 
ldd count get previous total 
aslb multiply oy 10 
rola 
aslb 
rola 
aslb 
rola 
addd count 
addd count 
addd .s++ add cu r rent digit 
std count save total 
leax l.x bump pointer 

back rts return 
**•***•******************~**** 
* INITIALIZE 
ww•**~~***Y*~~****r•w***•*•** 

ex fcc /x I default filename ·x· 
* 
entry cl r count zero line count 

clr !+count 
cl r lnpath standard input path 
bsr bin make line count binary 

findname 1 da .x+ parameter character 
cmpa 4H20 parameter? 
beq f1 ndname not yet. look some more 
1 eax -l.x source name pointer 
stx fpolnt save pointer 

sk1pname lda .x+ parameter character 
cmpa #S20 part of source name? 
bhl sk1pname yes, look some more 
ldb Jtsed carriage return 
stb ·l ,x to end of source name 
ora checkout check for output name 

findout lda ,x+ parameter character 
checkout cmpa US20 space? 

beq flndout yes. sk1p 1t 
blo xdest no output name , use 'x, 

015( LABEL t§ 
... 
u 

........ .... ,.,. 
w 

"I made a number of 
signs, cards and ban­
ners with CoCo 
Graphics Designer 
Plus and was thrilled 
with them all. · 

·.Jim Issei 
May 89 Rainbow 

The Label Designer is simply the 
most powerful, flexible, and 
e~siest-to-use l~bel progr~m ever 
written for the CoCo. 
• complete graphics user interlace 
• seri.U numbering • motil·merge 
• automatic disk-dire<tories 

The CoCo Graphics Designer Plus, produces 
beautiful greeting cards, banners, and signs . 

The CGOP features an easy·to-use point and click graphical interface 
with windows. scroll bars. radio buttons. and joystick or mouse control. 
Text can be used in up to 4 sizes and 161onts per page. Picture, Font, and 
Border collections are included. Signs and cards can be previewed on 
screen. . .. Rave review in May 89 Rainbow (pages 110- 113}. 
CGDP Disk & 64 manual.............. ............. .95 

Picture Disk #2 4 sets of 30 pidures ea.. Sports, America, 
~~~~ .... Party, Office, T otal120 pidures. 
·--~---=- Picture Disk #3 4 sets ol30 pidures ea Animals, Nature, Re­
•• ·--·-• ligion, Travel, Total120 pictures. 
•a.::-.-•·• Picture Disk #4 120 Holiday Pictures: Christmas, Chanukah, 
IL:.;atl .. itl Thanksgiving, New Yeats, Easter, HaDoween, etc. 
~~~~;J Font Disk A 10 Fonts: Western, Stencil, Banner, Shadow, Va-

riety, Type, Stripes, Digital, Bold3. Object 
~~-·:11 Font Disk B 10 Fonts: Arcade, Circle, Alien, Cube, Baroque, 
1~1:~rt Deco, Block, Gray, CompU1er, Script 
II Border Disk #1 Contains 176 High resolution borders, great 
l ri::;a::.~ variety from simple to ornate. (The border disk is lor use with 

the CGOP, but not with the Label Designer}. 

Above programs require a CoCo II 64K or CoCo Ill, 
disk drive, RSOOS, joystick or mouse. Printers supported include: Epson 
RXIFXILX, Gemini 10X, SG10, NX10, NX1000, DMP105/106/110f120f130/ 
1321133/200/400, Panasonic KXP1080 /90191192, Prowriter, C.hoh 8510, 
Okidata 9219311821183 & more. 

Ordering lnstruc11ons: All orders add $3.00 Shipping & 
Handling, UPS COD $3.50 additional. VISNMC Accepted. 
PA residents add sales tax. Hours 9-5:45 M-F. -::zEHHA ~l:~'1'ElV1~, INt..;.= 

121 S. Burrowes Street 
State College, PA 16801 

(814) 237-2652 
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About 
Your 

Subscription 

Your COp)' of THF RAI,BO\\ IS ent 
'econd cia\\ mail. You mu~t not if} U\ of 
a ne" nddre'> when} ou mo"e ouficn· 
uon !.hould reach u-. no Inter than the 15th 
of the month pnor to the month m which 
you change your addrc~\. Sorry. we can· 
not be re~pon~1ble for ~ending another 
copy when you fail to noufy U'>. 

Your ma•lmg label aho '!tow' an nc· 
count number and the wb'>Cnpuon e\pl· 
muon date. Plea..e mdtcate thi-. account 
number \\hen rcnewmg or corre-.pond­
mg \I tth U\. It " ill help U\ help you better 
and ra,tcr 

ForCnnad1an and other non U.S <,ub­
cnbcr... there rna} be a ma1hng o~ddre" 
ho"n that i\ different from our edttorial 

office addre.,, Send )Ourcorre.,pondence 
to our edttorial office~ at Fahoft. Inc .. 
The Fal-.oft Bu1ldmg. P.O So\ 3~5. PrO\· 
pect. KY 40059 
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l eax · l,X point to output name 
bra 11akedes t ~a<e destination filename 

xdest l eax <ex.pcr default output name 
makedest l eay outnante.u destination buffer 
move ldd .x- output name character 

s ta ,y-.. to buffer 
cmpb #SZ0 end of output name na~e? 
bht IIOve no , move another character 
lda II . . period 
sta ,y+ to buffer 
sty ext save extension address 
l dd /1S6161 ·aa' as extension 
std ,y++ to buffer 
1 da I1S0d carriage retu rn 
sta ,y to end of destination name 

****************·········· · ··· 
* OPEN INPUT FILE PATH 
··········~·········· ·· ······ · 

1 dx fpotnt Input filename address 
1 dd • X filename characters 
cmpa (/$0d f1lename? 
beq create no , use standard Input 
cmpa fl' standard Input path? 
bne open no . open f11 e 
cmpb /1S20 standard Input? 
bls create yes. continue 

open lda IJread. r ead mode 
os9 ISopen open Input f11 e 
bcs cantopen prompt and quit with error 
s ta inpath save Input path number 

****•*******-••••************• 
* CREATE OUTPUT FILElS) 
•****•********•+~**····· ···· ·· 
create leax outna~e. u output filename 

stx fpotnt save address for error 
ldb QS9b attr pr w r 
lda Uwr1te. wr ite mode 
os9 i Screate create output file 
bcs cantopen pro•pt and quit with error 
sla outpath save output path number 

••~•*w****•*****•••*••••*•*~** 
*HOVE INES TO OUTPUT rJL£ 
•• ****** ~~*•*••••***••••*•**** 

ldd count get count 
bne savcount any count? 
ldd f/250 no. make It 250 

savcount s td counter put in counter buffer 
11neloop lda 1npath Input path number 

leax buffer .u ll ne buffer 
ldy (/512 maximum Input length 
os9 U read ln get ltne 
bcs error go on error 
lda outpath output path number 
os9 ISwrltln wr1te line to output f11e 
bcs out exit w1th error 
ldx counter get current line count 
leax l.X count - count 1 
stx counter done? 
bne ltneloop no . 11ove another 11 ne 

····•••*****·~~····*~** ·····*~ 
w GENERATE NEXT OUTPUT NAME 
~-~-··~·-···~······~··•••*•••• 

lda 
os9 
Ida 
ldb 
os9 
bcs 
ldx 
ldd 
1ncb 
cmpb 
bls 

outpath 
Uclose 
lnpalh 
lss.eof 
1 soetstt 
error 
ext 
,X 

/J ' z 
savtt 

output path nuMber 
close output path 
1nput path number 
end of file function 
end of file? 
qu1t If end of input ftle 
extension address 
get extension 
Increment last letter 
more than · z' 1 
no. save extension 



I db n·a yes . make 1t 'a ' 
1 nca increment first l etter 

sav1 t std .x save new extension 
bra create create next output f11e 

··~·-·····*****·~·*•*•*·7···~-
* ERROR HANDLING ROUTINES 
****•****•~******************* 
error cmpb /Jeseof end of f11e? 

bne out no, exit with other error 
cl rb clear error flag 

out os9 rsexit quit 
* 
cantopen leax <cant ,pcr can't open message 

ldy ffcantlen length of message 
lda tJ.2 standard error path 
os9 1Swr1tln message to screen 
bcs out ex1t with error 
ldx fpo1nt filename address 
ldy (/:100 maximum filename length 
os9 Hwr1t ln fi lename to screen 
bra out exit w1th error 

A 

cant fcc /**** Can't open: I 
feb 7 bell 

ca ntlen equ *-cant 
.; 

emoa 
len equ * 

end 

Listing 2: makesplit 

PROCEDURE 
0000 
0021 
002C 
0033 
004C 
005D 
0062 
006C 
0077 
007D 
0099 
0098 
00CC 
00FD 
012£ 
015F 
0190 
01Cl 
01 F2 
0223 
0254 
0285 
0286 
02£7 
0318 
0349 
037A 
03A8 
03DC 
040D 
043[ 
046F 
04A0 

MakeSplit 
(*Creates Binary Module Split*) 
DIM path,byl:BYTE 
DIM count:INTEGER 
CREATE #path. "/dd/cmds/split":WRITE 
FOR count-1 TO 322 

READ byt 
PUT {lpath, byt 

NEXT count 
ClOSE ilpath 
SHELL "attr /dd/cmds/sp11t e pe" 
END 
DATA 135.205,1 , 66,0.13,17,129.107,0 ,89,3 ,254,83,112 
DATA 108.105.244 .1.40,99.41.49.57,56.57,32.83.46.66 

DATA 46.71.111.108 .100 .98.101 .114.103 .236.132.129 .45 .38.41 
DATA 193,32,35,37,48,1 ,141,4 ,141,0.141.0.79 ,230 . 132 
DATA 192 .48,193,9.34 . 20.52.6.220.4.88,73.88 ,73.88 
DATA 73.211.4.211.4.227.225 .221.4.48 .1.57.120.32 . 15 
DATA 4,15 , 5,15,0.141.198.166,128.129,32,39 .250.48 .31 
DATA 159,2,166,128,129,32,34 , 250,198 ,13.231 ,31,32 ,2.166 
DATA 128 ,129.32.39.250,37,4 ,48,31.32.3,48 ,140.209.49 

DATA 74,236,128,167,160,193,32 . 34,248 .134,46,167.160,16,L59 
DATA 8,204,97.97 ,237,161,134 ,13,167 ,164,158,2.236 .132,129 
DATA 13.39 . 17.129 .45,38,4.193 .32,35 .9,134 ,1,16,63 
DATA 132,37,93,151,0,48,74,159,2,198,11.134,2,16,63 
DATA 131,37,78,151,1.220,4,38,3,204 ,0.250.221.6,150 
DATA 0.48.200.110.16.142.2 . 0.16,63 ,139.37 ,45,150 .1 
DATA 16.63.140,37,43.158,6,48.31.159,6,38,227.150,1 
DATA 16,63,143,150,0,198,6.16,63,141,37.16,158,8,236 
DATA 132,92.193,122.35.3.198.97,76.237.132,32,173,193,211 
DATA 38.1,95,16 .63,6 ,48,140,22,16 ,142,0,18,134 , 2 
DATA 16 ,63,140,37,239,158,2 ,16,142 ,0,100,16,63 ,140,32 
DATA 228,42.42,42,42 .32,67,97,110 .39,116,32,111 . 112.101 
DATA 110 ,58,32,7.125,149,73 

~ 
MORE BAUD-~ 
LESS BUCKS 

Save Time and Money with a Surpr iaingly 
A tlordabl a 2400/12001300 BPS Hay .. • 
Compati ble Mo dem lor a ny Computer. 

Don't be !ookld by the low c:ost or thOS& 2400 blud 
modGms. Theso are hogh q.,al ry t1'lOdomi made In the 
USA. w-th porlormanea IG~JIUI9S unmatchod by 
compo~tors cos~ng atroo tomGG 115 m.~dl 

This ~ full-featured Haye" co~~ble modem that 
worb wolh any C:Otfllllt&r It loatutos superoor Haye5 
compabbollty, advanced dig tal s>gtlal procosslng, 1nd 
adap!lYe BqUai•mtlon lot grlOet perlormenc;e and 
ro1'3biilty All of lh•s in a compact. anractive go· 
a.nywllero pockago mars not not much larger than a 
p&pwback book 

Comrent&f1t;e /eoturos like can progress tone detechoo, 
auto-d~o~l and autCHlnswar, a caM progress speaker w:th 
volume control, a soc:ond rack lor a local phone. on 
boatd d•egno511CS. 

Monov Av•no ptomtums lOt slgn-up and connoct ~mo 
lOt Oelp/1•. The Sourco, Cot1"4)uSotv. ate. Softwata 
PVIlllable f'loocComm (PC)~ S: O.ncl<ltnk (MAc) • S, 
WozPro 11 lroo ($harewara) 

Bacl<ad by IWO yoar mig. warrantDG, &O you can buy 
wun c:onactence tnat comos wlh 11 yOQrs ol 
tolocommunlcat•on oxporionco. 

2400/1 200/300 BPS modem 

(f>teaso add 2.50 Shlpp4ng enclllandling) 
Dealer tnqlllnos wolcomll. 

$ 125.00 

GCS FILE TRANSFER UTILITIES 

SIN: Rolli.,..· Oealmbet Ranbow 
Dalo Puekel!· November Rainbow 

The GCS File Tranater Ullllllu provide a simp'o 
and auiCk m&dlod 10 tnlns/9" text and bt"t8JY lies from 
and to a vMety or lloppy cfosk formalS 

Ju6l place tho PC (MSOOS), RSOOS, FLEX or 
MINI.fLE X dsl< Into your chk drive • ont.or a simple 
conwnand and tho filo !$ copiod Into a OS·t ltlo Fila 
tran$let beck~& Just as &lmplo. Under t.hlla·Vuo 
varalon, just S<llacl comrrend from one or lhriiO monu&. 
Co mmanda Olr of PC, RS 0t FLEX d&k 

Oumj) d.sl< sactot of PC. RS or FLEX 
R .. d " " from PC, RS or FLEX di5k 
Wrfle filo to PC, RS or FLEX disk 
Rename ltlo on PC disk 
Del~• llo from PC disk 
Format PC diSk 

hlen al va S.ngle. Double Sided asks. 
Op tio n a S<rgla. double denSity dlt.kt.. 

35. .CO ot 80 tree~ floppy dnves. 
8 or 9 .-:tors (PC) 
Fust levol sub-drectotios (PC) 
B.nary flkiL Uw pipes lor dlr&et 
enct muhiplo ltaNier6. 

Raqulr.. 05-9. 2dt1118s(onealllbetwdor 
ramdi&k- ooalloppy .coT 00 OS). 
Multi·Vuo lor Multo-Vue verS>OO. 
SOISK (SOISK9 br COCO Ill) 

GCS A le Transfer Utilities for CoCo 

Mul ti -Vue v ar a lon 
St a ndard v ar alon 
SDISK or SOISK3 

$ 5 4 .15 
$44 .9 5 
SU.ts 

Slal'd4td GloMI:" we OS•O lomiOI (5.251 add $2.50 I<>< 3S 
OnlMINIIbel)rlll)aldatCOO. VISA.Io!C. Adci S I.7SS&H. 
COO II a6clll:lllll. 

GRANITE COMPUTER SYSTEMS 
Route 2 Box 445 Hlllaboro, NH 0 3244 

(603) 464·3850 

OS·O Ia a uodemarkol lol lc,..,..-.re Sy$latra COIDOnliOII and 
t.ICIIOrola Inc. t.IS·OOS it au-..- ol t.l.c:IOIOII Co<p. 
FlEX • a trodenw'< ol TSC, lt'C. 
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R AI VBOWJ, H IS tltt' on/\ mmputa \hOII' dtclit'atc d A' an additional tre-nt for CoCo Kid~ of all age~."' e ·\t! uw tted 
r.H ill\ II d) to .wm I and_\ Co/111 Cnmputn I ri-.l.:y ft.• line CoCo Catw JOin u-. tor the -.ho"'. RAil'\ BOWk ... t ha' 

:'lio"' here e-"e "til you '~e a ... man} CoCu· '>tlllll'thing for CH'I)'onc Jll the famil}! 
related produch urbe able to~mend Ire!\! ..emmarscon· II> ou mt.,.,Cllthc tun .uour tu,t R ~ INBOWiest in 

dut:~c!<l h) the top Ctllor Computer C\.pen .... It"~ li~e re(;eiving the Sl>lllcJ;;et, l"l'\\ kr...t.•y, "'h} don't > ou male 
huc't j,,uc of rtiE 1< \I~BO\\ in )C'Ur mailbo'\! pl.ms nm' tu JOIII u' in Chicago, lllinoi .. ~ 

RAI~BOWI"c't j, a ~rreat opportunit) lor commerdal Fur m~.·mhcn. of the tamtly \\.hodon't 
programm~.·r, to ~hov. ofT nev. and innouthe products lor ,h.trl')nttr.tftinit) fnrCoCo.thcrcarc 
the firo;ttime. Chicago. lllinoio, is the shov. to gcr intonnatton ~ man} other attraction" in the Chtcag.o 
on cap.thtlnic' for the CoCo. along"' uh a tern tic ,eJection of the area 

late"' CoCo ,oft\\.arc. In e\.hihit alter e'\htbit. there "ill be The The H) a tt R egen c) 
tlctnL'ItNrDtion,. opponunitie ... 10 C\.p<:riment "'tlh Woodfield - Sc:haumburg, lllinui<t. offers special 

-.ott" .tr~ .md hard"' arc. and 'pet.:ial RAI!'I- rate-; for RAINROWfl''' The o,hov. opens Frida) 
BOWfc:,t price,. e\eninJt \\.llh ,, ~e,.,ton from 7 p.m to 10 p.m. It', a 

~t )OUr ov. n pace bet\\c!\!n vi,tung da)tim~ .,ho\1. Saturd.t} Th~ CoCo Communit) Breakl<l\1 
t.'\hthit' and attentlinf! the valuable. lrl.'c ('cpat.ttl.' til:J..et rc4utrl.'d) '',,,X a.m. thl.'n the exhtbit hall Opl.'n'i 

-.eminar' on all a'>pl.'CI\ of your CoCo- prompt I) at 10 a.m. ~111d tun-. umil (') p.m On Sunday. the c\hibit 
lrnmunptl'' ing B \SIC ,kjiJo; to '"OrJ..tng "llh h<~ll opl.'n., at II a.m. and do'e' at l p.m 

the 'ophi .,t il:at~d OS-9 opcmting syst~m. Tickets for Rt\I~IJOWfest m:t) he uhtamcd directly trom 
\1an) people who write for ·nit: RAI"\ THf R \I~BO\\. We ' II aJ,n 'l.'ntl you a rc ... cn. otion form o,o > ou can 

now- a' \\.CII a' tho'c \\.hoare \Hillen about- £1!1 a o,pccial mom tate.' . 
arl' thcr~.• to mcct )OU and an-.wcr que.,tiom.. The POSH ~ay tu go. You l'alllla\ ~)our tnt vel urmng~mcnt' 

You 'II aJ,o meet lot., of other people who ... han: and hotelse.,l'n atmrh hantll~d thruugh R ,\I~BO\\ afli li::ue. POSII 
) our imcr..:'t in the ColorComputer. l t'~a per,on- Tr.l\ cl A''"''"Kc, lnt: .• of l.ouiwillc. For the ame POSIItrcat-

to·per...on C\'Cnl and a tn.'mcnd<'ll' lc.tmtng c\perience tn a fun and mcnt man) olour ~'hihuor-, cnjo), c:tll POSH at ('i02J R9~- '311 . 
rclawd atmo'iphe-re. All POSit 'en Ill'' arc avatlahl~ at nochar~t' to RAI\ROWfe,t at· 

tend~c .... 

FREE SEMINARS 
Cra) .-\uJesbu~ 
Rr\1\ROU \fana~m~ b/11or 
Wriun~ ti1 r Puhlicntion 

Bill l>anielo, 
Dall0$ojl 

Memur} Method' for l.nrg~ Program' 

Ke\ in ()arlin~ 
lndrp<'lltlcnt Progrrmlllll'l' 
Ad\ anced OS-~> 

.\rt Fle,ser 
\p!'('(/'fi\.\'WI'UI \ 

A \\all Through RASIC 

~tart) Goodman 
RAINBOn Comn/mtlll~ 1-.ditm 
2 CoCo Com.ull;auon' 

~arty Goodman & (luests 
R.·\INROU Cont1thutm:: 1-.dllm 
ln"de Delphi 

Cecil Houk 
Rulafard Rcsl•arc It 
Mu-.ical Imtrumcnt Digital Interlace 
(\1101) 

( lrt-g l.av. 
RAI.\'ROI\ Tt'( /mica/ Edunr 
OS-9 for Ab-.olutc Beginners 

Jeff l\u~ le 
Ohliqu(' Triutl 
Game Progr.unming Forum 

l>ale Puckett 
R:\/\'80\\ Cmllrihmmg Fchtor 
BASIC09 

COCO COMMUNITY 
BREAKFAST 

Frank Hogg - Ke~· Note Speaker 
Fr.t.n~ Hvgg. entrepreneur. gih•, Lt-. tn\lght tnto the future a-."' e mo\e 

progrc,,j, d) Ill\\ artls thl' lll(O,(Iund OSW6RK. FranJ..-. b~·kground. J..nO\\ n 
\\ell to RAINBOW rc:tde~.cmcrs .tllthc compuh!r... from the old WWTPC 

6800 thru the CoCo' tu the ClllO.'U hao,cd multi·megahy tc QT computer., he 
make' today. Fr.tnJ.. ' talk explore' "'3) s to hrulgc I mm the CoCo to the 6KOxO 

computer'" nh OS9/flKOOO. lie "''plores "'U)' to run CoCu applil:atinn, un OSQ.' 
6ROOO and the C'\Ctting ptMibtlt t) ot runnmg \)(llh a 6X09 and 6XOOO in the 'arne 

machine. Join Frank for th t.., gltmp~ mto the luturc. 

Don 'I forget ... 
If your.. is on~ of the liN 500 ttcket order,, .t ~·uu1xm fnr a complimentul) '"ue ufThc 

Third Rainbo\\ Boo~ of Adventures \\.til be cndo.,cd "tlh >our ucJ..ch - if yours ''on~ 
ot rhe tir ... t live order' recetved from your 't:ll~. a coupcm fur a compliml!ntal) RAii' 
BOWfe~t T _,hin "' ill be endo,cd "'ith yuur tic~ct,. So hurt) up and place your order to 
take ad"antage of this offer. 



kA"HO\Ht'Sf - Ctucago. fllinoi' 
Oates :\pnl h-~. 1990 
Hutel - H)all Rt.•gcnq Woodfield 
RcM•ms - S61J 1~r m~ht. Sm!!le or Double 
L\d,•tmcrd l'idd /)~odlint: .\larch 23.1990 

Join 11s al aj11111re R,l//\BOl'ffest! 

Tentatin Schedule 
R ,\INBOWf~t - Somer..ct. New Jcr...e) 
Dates - Octo~r 20-22, 191\9 

FREE T-Shm to fir..,t tiH: ucJ...et order~ recetved I rom e;.Kh \late! 

r-------- -"'-" ___ __, _____ ._. __________ _ ----, 
I 
I 
I 
I 
I 
I 

l 
YES. rm coming to Chicago! I want to .,ave by bu) 111g ticket'> now :11 the '>pedal 

advance <;ale price. Brcakf<l~t t icket~ require advance reservation!>. 

I __ Three-d<~) ticket(\) at $9 each 
I __ One-day tid.cthl at 7 each 

I Circk one: Frida} -Saturday-Sunda) 

1 
S.llurda) CoCo Breakfa\t 
at$12each 
RAlNBO\\-Ic't T-,hin( 
at 6 each 

Spec f } 'it7c ' 

S \ I __ XL 
( f ·.\1111'1.\ 11/lt\f lu ptC'l.<'dllp ell tilt• door I 

Handhng C'h<uge I 

total __ _ 

total 

total 

total __ 

TOTAL E'\CLOSED __ _ 
I U.S. Correne) On I). Plea'>el 
...J Al'o !lend me a hmel re ... crvation card for The H) au Regency 
Woodfield ( 69 .... mglc/douhle room ). 

Name 

Add reo,-, 

Cll) _______ State-----

Telephone _______ ZJP -----

Company 

.J Pa) ment Enclo..cd 

.J VISA Ma,terCan.l .J American Expre !I 

Account Number 

Exp. Date --------------

Sign;Hulc ----------------

I 
I 
I 
I 
J 

I 
I 
I 
I 

Ath'lull.e II<~~· dea.lhn~ \l~n.h 11. I'I'JO OnJ,,.. t\:(~1\~d k" th:ln I\\C'I "·~~' pno'lftn,hn" nrcnm~ \\Ill N- held fur )IIU ~llht lhk' Tod .. ct"""·•ho be .a\Jilubl~ olllh< door 31 :0\ltj:htl) I 
ho¥1k-r pn1 r TK Ltl\ ... ,n t>. nLoll('tl "~ --~·~· pnur It>''''"' C"holtlr,•n J and unJ~r fr«. •••cr I, full pnw 

.I \1u~c d1C<L' ll.l)•thlr ro I Ill K ·\11'\110\\ 1\l.orl tu RAI'IBO\\ fc,t, The: Fuhoft Butltloro)!, ll~OQ US Ht)!h"'u' 11,1' 0 Bo\ JH~. Pr,hf'i.'CI. K) ·IOM'I. Tu m~e rN:f\alltln' b) phon~. I 
~n~~~~II~21~2~1Q1,o~u~~n~~)C31~800~~~------------------------' 



A quick lesson in trigonometry and Color Computer graphics 

by Steven Ostrom 

probll.'m prc-.cntcd ito,clf the 
mher d:t) "hen I ''anted to 
dhpla) a perfect fhe-pomted 
'>tar on the Color Compute(., 
h tgh-rc-.olution -.crccn. II 

-.ccmcd lil..c un ca"y task until m) tad. of 
ani-.tic abili ty proved di fferently. l11e prob­
lem involved trying to figure out where the 
.,tar'' live point'> '>hould bt: located. Con­
necung the point '> to make a o,wr would be 
ea') hecauo,e of E\tcnded Color li\'iiC ·., 

llll f funcunn 
I kne\\ the fi, e pomts would all lie on a 

ctrelt!. .,o I drcv. a rough o,kctch (Figure l l 
Smcc tht:re arc 360 degrees in a circle 

and li' e poinh on the c;tar. each point had to 
be 360/5=72 degrees apan. \!ly old trigo­
nometl) tt! \lhook tello, me I can find the 
coordinate' of any point on a circle by the 
foliO\\ ing equation : r=r•co!>(A l and 
y=r .,m(Al \\here r ,., the radiu-. of the 

Stel'l' Ow·om lw~ hrt•n pros:rtm/1/IIIIS: for 
22 vran lie ha~ 11 riuen and puhiHhnl 
uuli11er. .!.?'"''''~and tworia/s j(u· tltt• Color 
Compwt•r lit• mar he comactetl ar 12612 
C erltlr Ltt~t· Rood, M inncrnnlw, MN S S3-13 
Pll•mc t•nc/o::.t• a11 SASE II' hen requemn,q a 
rep/\· 
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c ircle and A io, the angle fom1ed bet\\een 
the po~i tive \axis and the hne dra, .. n from 
thccenterofthecircte to the unkno" n point 
on the circle (Figure 2). 

If we want to dra\\ u large circle on the 
high-resolution -.cl\.--cn. \\C 'II !>Ct r=95. Figure 
3 <;howe; a sketch of the points of the \tar on 
a circle with a radiuo, of95 (Figure 3). Each 
point ha been labeled 

Ln thi~ coordinate ')'tern the center 
of the circle i!. at pomt (0.0): no di'ltance 
along the x ax" and no di'>lance along the 
,. axi'>. You can ee that Point I ( \ 1.,·1) i at 
the top of the circle and one quaner of the 
wa) around the circle ( 90 degrees around ). 
The cquationo, for thi' poult arc then: 

'l =95*cos(90). y I =95*o,in(90) 

The ccond point i-; 72 degree!. funher 
around the circle. '0 il'> equmion<; arc: 

\2=95*cos(90• 72). y2=95 <;in(90+ 72) 
or 
x2=95*co ( 162). y2=95 '>tn( 162) 

Following thil> '>amc logic we can\\ rite 
the equations for the other three points. 

The e live pair!> of cqumion'> gi ve u all 
five points perfectly placed around U1e circle. 

Figure I 

y 

X 

Figure 2 

y 

Figure 3 



Window Master V 3 . 0 
Now >OU 1:1n have a User Friendly Point and 

Click opermting system for your CoCo Ill wllh 
Windows, Icons, Buuons, Pull-Down Menus, Edll 
Fields and Mouse FunctJons buill into your Basic 
or Machine Languaae Programs easily and 
quickly, without the need for OS9. 

Now Better than ever, wuh built in Pr int 
Spooler and RS-132 support for the Serial port 
or Deluae Pak. It supports up to 31 Wmdows on 
the display, multiple torus in 54 possible sius 
and nyles, Enhanced Bulc Ed.itin& and much 
more. h adds over SO Commands and Functions 
to Buic to fully support the Point & Click 
Window System. In fact it has so many features 
11 would Utke several pages to describe them all. 

h Ia ct.>mplctely c:ompat.ible with eaistlng Basic 
programs and takes abJolutcly no memory 
away from Buic. h requircl I Disk Dnve, R.S. 
Hi-Res lruerCace & Joy1ticlc or Mouse. Includes 
both the 128k & Silk vmion1 for only $69.95 
Wmdow !o.iaster owners call for free update! 

Wi11d ow - War e 
Windgw Wr!trc • A Poiru & Click Word 
Proceuor, features both Mouse & Keyboard 
type cditina. proponional printer support, 
powerful forrnatlina capability, works with any 
prontcr On screen ltahc, bold etc. WYSIWYG 
Requ~res Wtndow Master & Sl2k- SS9.9S 
Wlndgw WdlcrOY • Cor non Window Master 
users, Requires SilK & Dosk S79.9S 
Window Baslt Complier · A Basic Compiler 
somilar to CBASIC only ot c:ornpoles all the 
Wondow Basic statements to create super r ast 
M.L. programs & Desk Accessories. $99.00 
Wlndgw EDT/ AS M • A full featured 
Eduor/Auembler and Debuueer. $49.95 
Wlodgw Cgmm. Terminal Communications with 
X modem file tnuu!er, Split Screen and Serial 1/0 
and Dclu~e Pak support $29.9S 
Fgntl!cgn Ed!tgrs . A utoloty disk with the Font 
& Icon Editors so you can edot or create your 
own. includes Basic & M.L. versoons $19.95 
Mnnccd Prggrammcu Guide . A Guide for 
Basic & M.L. Proaranuners on Interfacing to 
Window Masters complete ayJtem including 
System Calls, Memory Map, Interrupt handling 
& Elttended Memory access. $l4.9S 
Tbt Mcmgry Game · A Concentration like game, 
lots of fun Cor e\eryone. $19.95 
Desk Amssgry Pak • Installs 6 resident D.A. 
programs. including· Font & Icon Editors, 
Function Keys, Tcnnlnal Program, Graphics 
Editor, and Calendar. $39.95 

512K Only $109 
Give your COCO 3 all the po~~oer it deserves with 
this euy to install (no solder inglplug in) I 00% 
Tandy compatible Sill< memory upgrade. 
Completely assembled and tested. Includes 
Ramdisk & Memory Test software described 
below. SI09 or S12K + Window Master $149 

512K RAMDJS K & TESTER 
RAMDISK will give you 2 ULTRA Hiah Speed 

Ram Dolks in you CoCo-3. Plus you can CILil.ll 
doyble sll«<l all Lhc: lime even Cor disk acceul II 
h's Reset protected so ol won't disappear like 
Other ramdisk proi!Jams. The tester is a fut M L 
p10gram to tell the SIlK ram. It performs 
several bit tests as well as an address test. 

Requlru S12K & Disk $19.9S 

CBASIC Edito r/Compiler 
Tbe ULTIMATE Co lor 

Computer BASIC C OMPILE R!!! 

DataPack J/1 Plus V 1 .1 
SIII'BR SMART TBRMJNAL l'lf00Ro4M 

.41/TOI'ILOTu~ 111/TO-LOG Co•auJ I'Touu•,. 
X·.\IODBM DIRECT DISK FlU TIU.NSFIJR 

lC you want to write fast efflcieru machine rr-110 • rr-sz TBitMINAL BMIILII TION 
langua&e programs and you don't want to spend • No IOJt data even at 2400 Balld 011 Lbc Serial port. 
the next few years trying to learn how to write • 8 SclcCIIblc Duplay Formats, 32/4()/64/&0 «~lwnns 
them in Assembly languBge or with a cheap • ASCO .t BINARY diJk file tnnsfer VII XMODliM. 
compiler, then CBASlC is the answerlll • O~ctly record rca:ove data (Dau Louaoa). 
CBASlC is the only fully integra~.ed Basic • Vf-100 emulauoa for VAX, UNIX aad Olbtr systems. 

Compiler and Program Editina System available • Vf· IOO/Sl Clii'SOr keys .posi1ioD., PF ol AIL Kbd keys. 
for the Co!of Computer. It will allow you to take • Proanm~~~able Word watb, Parity, Slllp Biu • 
full advanuae of all the capabihties available in • Cocple~e Pull &Od Htlf Duplex opentloo.. 
your CoCo without havon& to spend years • Seed full 128 chm~er set from Keyboud 
trying to learn assembly language • Complett l!dita, Inial, Delc!e, Chtoae or Add. 
programming. CBASIC allows you to create, edit • 9 Variable lcnjth, Pro&nJIJIIIblc Macro Key buffers. 
and convert progranos from a language you arc • Proanmmeble Printer ntts from 110 to 9600 Baud. 
already famoliar with Fnhanced Disk Color Basic, • Seed Flks from the Buffer, Macro Keys or Disk. 
Into fan efficaent machone language programs • Dispby or Print tl:c conlellls of Lbc SOk Buffer. 
easily and quickly. • rnac Dis;aby l Rc~iew iolormatioa Oa line. 

CBASIC supports all the enhanced hardware • Bwl! 11 Command MtiiU (Help) Dasplay. 
available on the CoCo 2 & 3, onc:ludong IIi-Res • Buih 112 Drive RA~!DISK for SI2X RAM. 
Graphics, & Screen displays, Extended Memory Also Suppotts: R. S. Modtm-Pak A Delao RS 232 Pek. 
and lnterrupu. We even added advanced Specify Coco 1, 2 or 3 Disk • $S9.9S 
commands not available in Basic to give you a 
level of control only ovailable to very advanced "The SOURCE" 
Machine Language Proarammers. Plus we made DISASSEMBLER & SOU RCE 
it exceptionally easy to use, not like some other CODE GENERATOR 
compilers. CBASIC is the friendliest and easiest 
compiler available for the Color Computer. The SOURCE wall allow you to easily & quickly 
CBASlC is a powerful tool for the BegoMer as Disassemble Color Computer machine lanauage 

well as the Advanced Basic or Machine Lanauage programs Directly from Disk and aenerate 
programmer. CBASIC features well over IS O beautiful, Assembler Source code. 
Compiled Buie Commands and Functions that • Automatic label 11eneration. 
fully support Ditk Sequential and Dircc:t access • Allows specifylna FCB, FOB and FCC areas. 
Iiles, Tape, Printer and Sc:een vo. It supporu • Dis.assemble programs Directly from disk. 
Al..l. the High and Low Resolutioo Graphics, • Automatically locates address. 
Sound, Play and Stria& Opc~ations available in • Output lillinas to the Pronter, Screen or both. 
Enhanced Color Basoc, tDCiudtng Graphks IIJGET, • Generates Auemblcr sourc:e disectly to disk. 
H/Put, H/Play and II/DRAW, all with 99.9% • Built in Jlex/Ascil dump/display. 
SyntLC compatobohty • 8 Selectable Display fonnau 32/40/64180 • 
CBASIC makes full use of the powcrlul and • Selectable foreground & Background colors. 

nexible GIMJ chop m the Color Computer 3 It • Built m Dosl: D~rectory an Kill file conunandJ. 
will fully utilize the 128K of RAM available and · Menu display with single key commands. 
install 2 Ultra Past Ramdisks if SIlK is avaalablc, • Written in Ultra Fast Machine language. 
for program Creatlon, Editing and Compilation. Sprdfy Coco I, 2 or 3 Disk $49.95 
You can easily access all SilK of memory in a 
Compiled program thru several eltended EDT/ AS M II/ 
memory commands t1w can access it m 32K or DISK EDITOR ASSEMBLER 
gK bloc:l:s and nnale or double bytes EDT/ASM Ill is a Duk based co-resident Text 

CBASlC has us own completely ontegrated Edotor & Assembler. It is designed to take 
Basic Program Edotor whoch allows you to load, advantage of the new features avaalable m the 
edit or create programs for the compiler. It is a CoCo-3 woth eothcr 128K or SilK of memory. 
full featured editor designed specifically for It has 8 display fonnau from 32/40/64/80 
writing Basic proarams. It has block move and columns. There Is also a free standing ML Debug 
copy, program renumbering, automatoc line Monitor. 
number generation, screen editong, printer EDT/ASM Ill has the most powerful, easy to U>e 
control and much more. Text Editor avaalable in any Editor/Assembler 

Sptcif) Coco I, 2 or 3 Disk $14 9. 0 0 package for the Color Computer. 
/'/=================~ • Local and Global stnng search andJor replace. 

To order products by mail, send check or 
money order Cor the amount of purch11e, pIus 

$4.00 for shipplna & handling to the address 
below. 

To order by VISA, MASTERCARD or COD call us 
at (701) 4S2-063l 

(Monday thru Saturday, Sam to Spm PST). 

CER·COMP Lid. 
5566 R icoch et Ave n ue 

Las Vtga s, Nevada 8 91 1 0 
702-452 -0632 

• Full Screen lone editing • 
• Euy to use Single key editing commands. 
• l..ood & Save Standard ASCJI formaned ntes. 
·Block Move & Copy, Insert, Delete, Over1ype. 
• Create and Edit files larger than memory. 
The Assembler features include: 
• Supports Condolional IFffHENJELSE auembly. 
• Supporu Dul: Lobruy file up to 9 levels deep. 
• Supports standard Motorola directives. 
• Allov.s muluple values in FCB & FOil directives 
• Allows assembly from the Buffer, Disk or both. 

Specify Coco 1, 2 or 3 Dllk $S 9. 9 S 



I 
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Since we want to draw the circle and tar in 
the center of the graphics creen. the center 
of the circle is at Point ( 128.96) instead of 
at Point (0.0) on a nonnaJ x.y axi . Thi 
means that all of our point. have to be 
moved. We'll have to add 128 to all x 
values and 96 to all \'values if we want the 
center to be at ( 128:96) in tead of at (0.0). 

Unfortunately the Color Computer' 
high-rc olution screen. like tho e of many 
computer . i not set up a trigonometry 
equations expect it to be. The horizontal 
direction i fine. but the vertical direction i 
reversed. Dismnces in the venicul direction 
increase as you go down the graphics screen 
instead of up. Thi~ me~tn!>all oftheyvalues 
mullt be reversed before we do any ploning. 

Now we have almo 1 everythi ng we 
need to aciUally draw the tar on the high­
resolution graphic'> '>crcen. The equations 
for the five points now look like this: 

xl=95*co (90)+ 128. yl=-95* in(90)+96 
r2=95"'cos( 162)+ 128. y2=-95f•sin( 162)+96 
x3=95*co (234)+ 128. y3=-95* in(234)+96 
x4=95*cos(306)+ 128, y~-95* in(306)+96 
r5=95*co (378)+ 128, y5=-95* in(38)+96 

Before we type in the program to di play 
the star. we muo;t remember that the Color 
Computer docl>n't use degrees with its trigo­
nometric functions uch a ine and co ine. 
It uses something called radians. You may 
know about the tenn pi. Pi i a mathemati­
cal con tant and equal approximately 
3.14159. There arc pi radian in 180 de­
grees or about 57.29577951 degree per 
radian. Therefore we can convert degree 
to radian by dividing all degrees by the 
constant 57.29577951. 

Listing I is a fu lly commented program 
u ing the equations and constants men­
tioned above that will finally draw a perfect 
Mar on the high-resolution ~creen. 

Now that we have the e basics out of the 
way. we can become more creative. Let' 
draw multiple ·turll. rotated ·lightly from 
each other. You can choose the amount of 
rotation each time you rerun the program in 
Listing 2. This program uses an ohnost 
identicallltructure to Li ting I . except the 
angle is made variable and most comment!> 
have been removed. 

Now '>ee what other intere~ting designo; 
you can come up with. Al> in my case, n 
liule mathematics and a knowledge of the 
Color Computer\ graphics abilitiell can 
make up for an unfortunate lack of arti tic 
ability. 

0 
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1 16K Extended • 

.--1..--...~0 ............ 104 
170 ............ 10 
END ............ 2 

Listing 1: TR!Gl 

0 ' COPYRIGHT 1989 FALSOFT, INC 
10 REM LISTING 1 - DRAW STAR 
20 PCLEAR4: REM RESERVE GRAPHICS 
MEMORY 
30 PMOOE4.l:RLM SEl UP HIGH R£SO 
LUTION 
40 COLOR0,l:R(M SET BACKGROUND-W 
HITE AND FOREGROUND- BLACK 
50 PCLS:REM CLEAR GRAPHICS SCREE 
N 
60 SCREENl . l: REH TURN ON GRAPH! 
CS SCREEN 
70 V-57. 29577951 : REfi DEGREES TO 
RADIANS CONVERSION 
80 Xl-95*COS(90/V}+128:REM X VAL 
UE AT POINT 1 
90 Yl- 95*SINC901V)+96:REM Y-VAL 
UE AT PO 1 N f 1 

1 16K Extended • 

Li ling 2: TRIG2 

0 ' COPYRIGHT 1989 FALSOFT. INC 
10 REM LISTING 2 - MULTIPLE STAR 
s 
20 PCLEAR4:REM RESERVE GRAPHICS 
MEMORY 
30 PMODE4.1:REM SET UP HIGH RESO 
LUTION 
40 COLOR0,l:REM SET BACKGROUND-W 
HITE AND FOREGROUND-BLACK 
50 PCLS:REM CLEAR GRAPHICS SCREE 
N 
53 CLS: INPUT " AMOUNT OF ROTATlON 
0-36}":R 
55 IFR<lORR>36THEN53 
60 SCREENl ,l: REM TURN ON GRAPH! 
CS SCREEN 
70 V•57.2957795l:REM DEGREES TO 
RADIANS CONVERSION 
75 FORA-0T072STEPR 
80 Xl-95*COSC(90+A)/V)+128:REM X 

VALUE AT POINT 1 

100 X2-95*COSC162/V)+l28:REM X· V 
ALUE AT POINT 2 
110 Y2- -95*SINC162/Vl+96:REM Y V 
ALUE AT POINT 2 
120 X3-95*COSC234/Vl+l28:REM X-V 
ALUE AT POINT 3 
130 Y3--95*SJN(234/V)+96:REH Y-V 
ALUE AT POINT 3 
140 X4-95*CDSC306/V)+l28:REM X-V 
ALUE AT POINT 4 
150 Y4--95*SlNC396/V)+96:REM Y-V 
ALUE AT POINT 4 
169 XS-95*COS(378/V)+l28:REM X-V 
ALUE AT POI NT S 
170 Y5--95*SIN(378/V)+96:REH Y V 
ALUE AT POINT 5 
180 LINE(Xl .Yl) -(X3 ,Y3J,PSET:REM 

DRAW STAR LEG 1·3 
190 LINE - CX5.Y5),PSET : REM DRAWS 
TAR LEG 3-5 
200 LINE - <X2.Y2> .PSET:REM DRAWS 
TAR LEG 5-2 
210 LINE·(X4.Y4l.PSET:R£H DRAWS 
TAR LEG 2-4 
220 LINE (Xl.Yl),PSET:REM DRAWS 
TAR lEG 4-1 
230 GOT0230:REH LOOP TO ADMIRE C 
REATION 

90 Yl-·95*SIN((90+A)/V)+96:REH Y 
-VALUE AT POHIT 1 
100 X2-95*COSC(l62+A)/V)+l28:REH 
X-VALUE AT POINT 2 

110 Y2--95•SIN({l62+A)/V)+96:REM 
Y VALUE AT POINT 2 

120 X3-95*COS((234+A}/V)+l28:REM 
X-VALUE AT POINT 3 

130 Y3- -95*SIN((234+A)/V)+96:REM 
Y-VALUE AT POINT 3 

140 X4-95•COS((306+A)/V)+l28:REM 
X-VALUE AT POINT 4 

150 Y4--95*SINC (306+A)/V)+96: REM 
Y-VALUE AT POINT 4 

160 X5-95*COS<<378+A)/V)+l28:REH 
X-VALUE AT POINT S 

170 Y5--95*SIN((378~A)/V)+96:REM 
Y·VALUE AT POINT 5 

180 LI NE(Xl.Yl) -(X3 .Y3),PSET:REM 
DRAW STAR LEG 1-3 

190 LINE - <XS .Y5) . PSET:REM DRAWS 
TAR LEG 3-5 
200 llNE-(X2 .Y2) .PSET:REH DRAWS 
TAR LEG 5-2 
210 LlN[-(X4 .Y4),PSET:REM DRAWS 
TAR LEG 2-4 
220 LlNE-CXl .Yl) .PSET:REM DRAWS 
TAR LEG 4-1 
225 NEXTA 
230 GOT0230 :REH LOOP TO ADMIRE C 
REATrON 



XTEA.M 
.:;$.t:~;.;; .. ~: . 

os.t CommunkalloM proaram 
• Mmu orltnltd • ~nnable macro lttyt 
• Upload/download .Udl 

or XMODEM prol~ol 
• Worlta wllh •tandard arlal pori, RS:I.31 

Pak, w PBJ lSP Puk, lneluck~ all drl~n 
• El:~ule os-' commancb 

rrom within XT£RM 
• Works wllh ala ndord acnm, Xscr~n 

WOROPAX or DISTO St column board 

with ,ource $89.95 

ECONOMIST 
Perform economic analysis to compare di ffer­
ent cost and income alternatives! Compute 
present and future Life Cycle Wonhs for var­
ious combinations of single, series and gradi­
ent dollar amounts. Quickly edit and recom­
p ute for sensitivi ty analys is! Display line 
graphs. Prin tout d ata and results. Pull-down 
menus, windows and prompts. Requires os-9 
level II and Basic09. 

$39.95 WITII SOURCE $79.95 

HARDWARE 
512k memory upgrade $99.95 
Ram Software 

Ram Disk 
Print Spooler 
Quick Backup 

All three for only 
$19.95 

XWORD 
OS-9 word processing system 

• Works wllh alandard lUI ICTttn, XSCR£EN, WOROPAK, or OlSTO 
• True characttr orltnted run fCrttn tdlllna 
• full bl~k commancb 
• Flnd an d Rtplact coaunaacb 
• ProporUonal ~padna 1upporttd 
• f ull prlnltr control, tcharacttr llllt, t.mphulud, ltalkt, o•tnlrlke. 

undullnt, Jupu /Jub· lcrlptJ 
• II htadorlrool•n 
• Maralnl and hudt n can ~ Rl diiTuenl ror •••n a nd odd paan 

$69.95 with source $124 .95 

XMERGE MaO muae upabllllln ror XWORO 

$24.95 with source $49 . 95 

X SPEll OS·9 spelll111 chtt.krr, •llh 4too0 word d lcllonarl• 

$39 . 95 

XTRIO XWORD/XMERGE/XS PELL' 

$ 114.9 5 wllb sour ce $1 9 9 . 9 5 . 

XED OS-9 full screen editor 

$39.95 wllb source $79 .95 
X DIS OS·t dluutmbltr 

$34.95 wllb source $54 .95 
XDIR & XCAL lllerarc:hlal directory, OS.9 calcula tor 

$24.95 with sour ce $49 .95 

THE DIRECTOR 
Pn:xllc:es lures piaure sound arxl color animation shows. Completely mcnt 
drivm with full editing, Grea for pi'CSalaiCilS ard va's. Rcq.ilits COCO m 
ooly. $ 3 9 . 9 5 

PAYROLL 
Tlll1 aalu· baatd accounllna packaae Ia d t· 

IIIJI~d ror lhe nOn•accountanl orltnltd buJI• 
nusman. II a lto contains lhe nulbl lllr ror 
the accounllna orlrnted unr lo nl up a double 
entry journll ... uh an almoct unllmlled chart 
or accountt. lncludu Salu F.nlry, ll'lnJacllon 
drlnn Accounll Rotctlvablo end Ac:counll Pay. 
a ble, J ournal F.nlry, Payroll Olabu rnmonl, 
e nd Record Malnltnance proarams. y1ttm 
outpull lncludo Belance Shut, Income Stall· 
mmt, CuJtomrr a nd Vender IUiuJ Rtporu, 
Acc:ounll Rrul .. ble and Payablo Aalna Rt.o 
portJ, Chttck Roa lllor, Sales Roporll, Account 
Stalou UJU, ancl a Journal Pa.Una UJt. 

$79 .9 5 
INVENTORY CONTROUSALES ANALYSIS 

'fhiJ modulo Ia dnlaned lo handle Inventory 
control, ,.llh uur don ned p roduct codu, and 
product a dtlalltd ana ly11J or lho bualnUJ' 
1ales and the ulu roret. Ont may tnlor/updolt 
ln•cnlory data, tnltr aaka, run On .. 1u anal. 
)&II roporll, run n .. ln'fnlory rtporll, ••t up 
product codu, tnltr/updalt nlrsman rt<IM'dJ, 
.. d upclalt lh« SBAP ln~ntory. 

$59 .95 

Dul~tntd ror malnlalnlna pnsonnol lnd 

r.ayroll data ror up lo 160 hourly a nd ular· 
t d tmployots wllh I deducllons uch. C1l· 

culalu pl)roll a nd 1u amounll, prlnla 
chtckr and malnlalnJ ytar·to·dale 101111 
which un be automallully tr1nsrcrred to 
the SBA packaat. Computu ca~h pay pori· 
od '1 lotall ror Jl relthl lime, overllmc e nd 
bonuJ pay 1nd delttmlnu taxu lo ~ ,..llh· 
held. Adlllona l outpull lnchodt ma lllna IIJI, 
IIJIInt or t mploytu, yur · lo·dale rod~ral 
and/or Jlalt ta• lllllnc. and a IIJUna ol cur· 
rent ml1c. dtducllona. Suiled ror uJt In oil 
JlaiH uctpl Oklahoma and Odawaro 

$59.95 

PERSONAL BOOKKEEPING 2000 
llandlu 45 a«O<Inll. Enltrs cuh tXptnJH .. 
eully u chtcks. llandlu 26 oxptnu catrao­
rlesK.. Mtnu dr .. eo and IUU frltndlj'. 

U9 .95 

hodudtt delalltd audit trails a nd hiJtory 
rt porll ror urh CUJ IOmtr, perparu In· 
voices a nd monlhly ltlltmtnll, mallln& Ia· 
btll, aalna lltu, a nd an alphabttlttd CUI· 
lomer llallna. The user can deOno net 
lt rmJ ror commtrclal account. or nnanco 
charaes ror revolvlna accounll. Thk piCk· 
ate rundlonJ u a 1tanclalone AIR •Jsltm or 
lnltaralu t~ llh lhe mall BuslntSI Acclln& 
packatt.. 

$59 . 95 

ACCOUNTS PAYABLE 
~IIQned ror lht malnleoanu o( vendor 

and AlP Invoice Olu. T bt lfll t m prlnll 
chtcka, •oldl chtckl, canetls chtekl, do· 
lttu untctlltd chttka, and dclttu paid AlP 
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BreakPoint 

Give It Top Priority 
by Greg Law 
Technical Editor 

T 
h1 month we pre ent an OS-9 
utility wrinen by Stephen B. 
Goldberg and called N1ce. Thi\ 
a sembly language uli hty allows 
you to alter the priority of a proc­

ess so that it uses more or le s procell or 
time, thereby executing fa ter or slower 
than other proces e . To copy the file /dO/ 
cmds / she l to / dl / cmds / she ll With a 
priorit} of 100. you type ni ce 100 copy 
/d0/ cmds / she1 1 /dl/ cmds / she1 1. Th1 IS 
imilar to executing setpr to adju t the 

priorit} except Nice allow you to adJUSt 
the priority before the proce s begins exe­
cution Note Lhat Lhe listing hown i ""pretty­
printed"" or columnized for clarity. Nor­
mally you would separate each field with 
only one space. Due to a mino1 quirk, the 
assembler generates jagged columns in the 
li ting if the fields are separated by more 
than one pace. 

The li ung begins with a few hne of 
comment explaining Lhe u age of the 
command. Comments can be 10 ened 
any" here 10 the ource code by placing an 
astensk (*) at the beginning of a line. 
Through the use of condjuonal tatements 
the /dd/defs/os9defs flle i included during 
Pass I . Thic; ic; used 10 speed up the as-embly 
procc ... ~ <,incc it doesn't need to read the 

In addmon to bemg OS-9 On/me S/Gop. 
Grt-g Lol' mjO\'S pro~rammin~ 011 all types 
of computers a11d has "orked 011 srstems 
ranging from tht- CoCo to the Burrou~hs 
86700 super mainframe. He lil'es i11 Louis­
\ 'illt. Kenwcky. 
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os9defs fi le tw1ce. asm 1!. a two-pa s 
a sembler. That 1'>. it read<, the source file 

The assembler 
provides an easier 
method to access 
the current value of 
the program address 
counter and data 
address counter. The 
data address 
counter can be 
accessed via the dot 
(.) operator, and the 
program counter 
address can be 
accessed via the 
asterisk (*) operator. 

twice during the as embly procesc;. During 
the first pasll it create the symbol table. 
During the second pa sit creates the object 
code file and the program li ting. 

Before mo"ingon. we need to define the 
mechani ms u ed to determine the size of 
the module and the data area ize. One 
method i-. to phy'>ically count the number 
of byte . but that Ill tedious and error-prone. 
Fortunately the a.Sllembler provides an easier 
method to acces~ the current value of the 

prog•arn addre!.'> counter and data uddre\c, 
counter. The data addre<,c, counter can be 
acce'>..ed \'ia the dot (.) operator. and the 
progr:un counter address can be acccc;o;cd 
via the a\tcri!>k ( ) operator. For e\ample, 
you u.,e 1 abe 1 equ • to assign the current 
value of the program address counter to a 
label and 1 abe 1 equ . to US'>ign the current 
value olthe data uddrcs-. counter to a label. 

Tile mod .,tatement defines the module 
header and inuialile'> the data and code 
olf,ct' to tero. Defined here I!> the length of 
the module. off..et of the name '>Iring. module 
type and language. attribute-. and rcvic;ion 
number. e.,ecution off...et. and the amount 
of memory required for the data area. or 
the'>e. four arc defined withmthe program 
itsel f. This will be explained l:ttcr. The 
other-, are defined in os9defs a:. follow ... : 
prorn denote' the module ao; a program, 
obJet defineo; the module a\ 6809 as\em­
bly language. and reent indicate-, the module 
I'> reentrJnt. That i'>. it can be e\ecutcd by 
''"o or more u<,ers simultaneouo,ly. 

The line!> wuh the rmb statement\ define 
the vanable!. to be uc;ed in the d:ua area. 
Note that no object code i'> actually created 
by thel>e lines. Instead the assembler ao,-
igns the value of the current data address 

counter to the ymbol and increment'> the 
data addrc~., counter by the number of 
byte~ pec1fied. The folio\\ ing line. ds 11 
equ .. a'i'>ign~ the data area '>ile to the l:1bel 
that is used m the module header. ote that 
you can define label to be used within the 
data area anywhere in the ~ource c.:ode file. 
The on I) reqUirement is that you define the 
l>llC of the data area via 1 a be 1 equ . afler 
the last variable in the data area io, delined. 

After the name. edition number nnd 
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cop) right no11ce are in!oerted m the obJeCt 
code. the actual code begin . A defined 10 

the module header. the program begin'> 
execution a1 the entry routine. Thi branche 
to the :> 1n <;ubroutine to convert a three­
dlgil dec1mal number in ASCU that" ill be 
u\ed a' the priori ry to hexadecimal. After 

It the resulting 
digit is valid, the 
previous sum is 
multiplied by 1 0 
and the current 
digit is added to 
the previous sum. 
If the digit is not 
valid, the loop 
executes up to 
four times using 
the same ASCII 
character. 

Regi~ter A l'> clcarcd and the rc'>ult i'> ' tored 
in pr1 orlty. the convert rouune 1' C\CCuted 
four time\. Upon each loop through the 
routine, the ASCll digit i., converted to a 
hexadecunal digit and checJ...ed for val idity. 
If the re\ulting digit il> valid. the previou., 
.,um i., mult iplied by 10 and the current 
digit i-; udded to the previou' -.um. If the 
digi t i\ not valid, 1he loop e\ecute., up 10 
four ume., U'>ing the \:tmc ASCII character. 
Th1' techmque allow<, it to con,ert from 
LCm to three ASCn digit'>. If more than 
three A Cll dig1t-. are given on the command 
ltne.1hc linul loopdetect!> thi and branche'> 
to the st n t ax romine. 

The f1ndcmd routine \ l.. ip., all ~pace~ 
appearing afte r the priority and <; tore\ the 
addrc'" of the module name to be executed. 
After the module name is found. the mo t 
'>ignific~mt bit ic; <.et in the lrt'>t ch:uacter. 
The f t ndpram rout inc pcrfonn'> almo!.tthe 
.. ame luncuon and '>!Orco; the nddre of the 
parameter.. to be pa ed to the module. 
On(:e th1., 1., done. the.> proce-. ... ID i., obtamed 
v1a the HI D"> .,tem call and the priority is 
\et via the H SPr i or call. The routine i et 
up .,o that if no priorit) b pccified. the 
default 'alue of I 00 will be U)cd. 
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OS-9 

The Li ling: nlce. asm 

• NICE CCl1989 Oy STEPHEN 8. GOLDBERG 

• Use : nlc• [pr lo•lty] <command> (parameters] 

~ Qun a cor.mana a· "he inafca:ed ~r1o~ity (. 255 
·& he priority is om1~tea ·~ ce~aults to 100 

if:>. 
use /dd/Cef~/os9defs 
e11dc 

mod . r~re . prgrn-c~jct.re~rt•l.er.lry.asiz 

priority 
npoir t 
ppoirt 

a~·z 

• 
2 
2 
2CC 
zce 

narre fcs /~ice/ 

process pricrity 
ecom~and name address 
commard parame er aodress 
stac ... 
parneters 

fco ! edi·lon nu~oer 
fcc /(c)1989 S.9 .Goldberg/ 

- CON~ER- DECIMAL TO BINA~v 

bin cl ra 
sta priority 
bsr blr>2 

oin2 bsr corvert 
:or vert ldo . x 

Subb H'0 
cmob 89 
tJri back 
pshs d 
ldtl prl or 1 y 
lda l'lO 
mJl 
a add .s-++ 
tsta 
bne syrta;. 
sto pr i O• I ty 
lea). , J 

oack rts 

- .I. IT !AL!lE 

ertr~ bsr bin 
f r acmd loa .x+ 

cmpa (}5.20 
oea flrac lCI 
blo svnca:-. 
1 ea x 1. • 
s:" np i'1t 

enaloco loa , x+ 
cmob iiS£0 
bl'i t.nc 1 tOP 
or a IIS80 
sta . · .-. 

f'ndpra'll Ide .x· 
cmpb 0~20 
l>ea · 1 rap ram 
s·,. ppoin~ 

• SET :>R,ORITV 

os9 H ·a 

zero pnori t1 
con~ert dlglt.s 
convert digi~s 
get Cl'ard~:ter 
make t>i nd ry 
valid d gt·? 
no. ret rrn 
save it 
get ~rev ous total 
rau lt i o 1 y bv lO 

add c~rrent d g • 
rnor~ thdn 255? 
yes . pro ~t 1111d QUit 
save total 
bump po tiLl!' 
reLu•' 

ge~ prfori·y 
parameter c~aracte' 
corr:mend name . 
~o• ~et. loo-. agai 
no co mard. prompt and quit 
reset oo r • er 
~dvt: col!J!!and nal'lt' address 
command r dn,e cnatdCte• 
end of corrmard na~e? 
no . keep loo~ing 
set ms b • 
termina · e commGnd ra~e 
ge· cnarac·l;!r 
co~and para eter? 
no . k~ep loo~ ng 
so'le oarame~er address 

get process 10 



tiCS oo.~· >" • it .1 tn =· ror 
lob pnor ty prior ty? 
n e setpr o• y set i · 
ld 111~(1 I 0 , use 100 

se·prlor 059 fSso r 0' set P' crlty 
be o.t ex I 111 · 11 i?f'"Or 

· · · · · · · ~ ············· ·· ····· , · 

OJ " 

'0)( 
cy 
ee 
eas 
Oo 

os9 

ea ... 
• d •• 
da 

os9 
bCS 
C''"O 
os9 

pot . co -a d name . 
/1200 rna, mu, para~eter eng·h 
/IS(IC03 ty~e/lanq ana data s 
200 . u mo~e stack to direct 
ppot11t paramete .. acd .. ess 
•scnain chain corrrraf"Cl 

<so .. o~p~.~C' synta • pro-~t 
fl2~C maxl~J~ 'e'"gth 
flZ Sta~oaro ereor pat 
tswr'tl~ prompt to scr~en 
out exit with e• ro r 

c ear error 
qv t 

ze 
pa9e 

Th~ rcgi,tcr-. arc ~~ up to C\C<:Uh! the 
.,pecified n)(xJulc The addre~ of the module 
name 10 be executed is !>tOred in Regt-.ter X. 
Regi'lter Y contain 200 for the parameter 
length. which .,hou ld be more than suffi­
cient. Regi,tcr D con tHin~ the module type 
and language. und Regi ter U contain the 
addre,., ul the parameter-.. The stacl 1 

relocated 11110 the direct page via 1 ea s 
200 . s to en.,ure thm the 'tncl t'i located 
within an allocmed area of memol) . Thi i 
because the memory U'ied for the dnta area 
is reloiled to the amount required by the 
called module If the sracl i not in rhe 
direct page. the FSCha 1 n -.y.,tem call at­
tempt!> to detect thil> and return a Suicide 
Allempt error. The direct page rcgi ter 
.,hould reference the lowest 256-byte area 
allocated, which i., the default. If the FSCha1 n 
system call return'> an error. the syntax 
routine il> executed. Thb routine prints the 

· cc Use : nice pr orl~y] <comma~d> ~parameters)/ 
) ntax for the command and exit'> with the 

proper error code. 
· ab 
•cc 
'"co 

ei:'Od 
le'l eq~o 

e11a 

son> a 
I 
S ~d 

Fmall) the end of the module h de lined 
via the emod <,tatement. Lhe module length ic; 
defined forthemoduleheaderwith len equ 
*.and the end of the source code i., reached. 
I hope you· ve enjoyed it '>O far. Next month 
we will conven the ource code for the 
RMA a!> embler. 

! II I 
I -

' 
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c-ontrol! n&ll'l<"p.,..ll>elf (k'undcfT«tS. mO<in~nbj«tun-..nd. 
••~en) r•tl'l<r tlun 1~ time ont<rur.t ~ o( t<rOII n~ M <nhre 
'~11<1"«natound Ynu .. tl""•"'''edtoS«""".ll'IIOOI~, 
HAROWARE·t<ro<kd ~ colll rncM:. ( 'omporc Thnoc tlltm 

:;::.~-: .. 
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\1 . .mln • llh "">' ..u- '0 "' '""-' ~yp< ~ 0<1 :ony coeDPU~cr. •nd 
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llaa o( Ul~ (One nC ~ pill•nltn ~ed. upon ocanA ~~ pc-.-rdt- '<niAn olTDM 'My 
Amit! ..... , ~ -b!' ) 
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COO In Canada only. Plrasr add $2.50 bblpplng to aU sortwarr ordu s, 
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Page 16 
Screen ~ 

\S IEVE FOR FORTH09 (C)'89 K.S. RADCLIFFE KSR891205 \0 
\(SI EVE) corre-.pond-. to the outer loop in btl',ic. & ir call~ \ I 
\ the inner loop. DOZERO. that wa~ ju'lt defined. \2 
:<SIEVE) 0 SILEOF 0 DO \for i=O to ~itcof \ ~ 

I I-LAGS+ C@ \4 
IF \if flag ::.(i) then \5 
II+ 3 + I OVER+ \prime=i+i+3: l.=i+prime \6 
DOZERO ++PRIMES \doinnerloop: count=count+l \7 
1:.'\DIF \endif \~ 

LOOP DROP : \next i \9 
:SIEVECR.TIMECR 10000 \for iter=ltu 10 \ 10 

0 TO PRIMES \count=O: for i=O to \IZCOf \ II 
I ITIALIZE \ flag'i(i)=-1: next : print \ 1:! 
<SIEVE) \"Initialized'". dooutcrloop: \ 11 

LOOP .TIME \ ne\1 iter: pnnt "prime.,="\ 14 
"Pnme-.=·· PRI\IES. CR: \:count: end \ 15 

05·9 

FORTH09-
A FORTH Compiler 

FORTHO') from D.P. John,nn i' a profe-.­
'lional grade ') ')lcm. wcll-.,uued for the 
producuon of commercial -.ofl\\are. tmd i'> 
also a 'uper--.cl of tht: F-ORTII-83 '>tandard 
C o named for the committt:c that met in 
1983). The 'Y"t:m ht" been de'>igned and 
opt1m1ted lor the 6 09 and for OS-9. II 
require' OS-9 Le\el I or Lc\'el II. at lea'\! 
one nopp) dme (douhle-'>ided. 40-track 
recommended). and If )OU plan to u...e 
the full -<,creen ednnr a mnnuor capable 
of KO-column te'\1. Runnmg the '>)''>tem 
u!>ing the default conhgurtHJOn require'> 
48K of RAM. 

Here are <,ome ol 1 ORTIIm·., feaiUre!.: 

• The editor, ., a full -<,creen FOR IIi edi­
torthm i., ct"Y tou'c und leurn. It i!. conlig-
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ured to worl. \\ ilh one of three terminal,, ac; 
\\ell uo, the CoCo 1. 

• A 6809 FOR Til a.,scmbler i!> provided. 
• The compiler ban adju table optimi£­

ing compiler that generate' reentrant 6809 
machine code. 

• Program \\ rinen in rORTIIlN can be 
..aved a executable file'> that arc independ­
ent of FORTHII9 To 'inve pace. all verb 
header<, nnd I·ORTIII)t) compiler code arc 
removed from the program\\ hen it is c;:l\ cd 
to disk. 

• Source code for the cxtcn-.iorh of the 
FORTH09 J.emal i'> included. 

• All l/0 b done through OS-9 

In tallation 
FORTH09 come!) on one !)ingle-i>ided 

35-tracl. di''-· accompanied b)- a t}pe\et 
manual. The -;ystcm di k contain!> four 
program-;: fload. forth. sqz and unsqz. 
TI1crc nrc four text Iiles: block. sqz. 
block.s.sqz. changes and readme. The 
. sqz text fi les are compre~ ed. '>O you 
nHr'it run the program unsqz to un.,quee£e 
1hcm. These lite' contain the ~ourcc code 
for the r OR11109 exten ion . The in talta­
l ion procedures are clearly e'\plained in the 
documentation that comes\\ ith the system. 
and I had no problem getting the !))'Mem up 
and running. Neglecting to read the manual 
am/the readme fi le fir..t would bnng noth­
mg but grief. There i onl} one problem 
'~ith making a fir!>t-time mstallat •on. In 
order 10 make R>RTHO'l work with the pnnter 
on the CoCo 3.the print driverde:.criptor I 
P 1 in the block ource fi le mu:.t be changed 
10 /P. 

The I•ORTI IOIJ Editor 
The editor included wirh FORTHOQ h a 

solid. functional. full-screen editor that 
manage!. to tay out of the way while I'm 
working. It can be configured to operate 



'' 11h rhe W) !)e 50. 75 or rhe QVT-102 
~t:m1mal-.. a' \\ell u-. rhc CoCo 3. For'>)' '>­
rem'>" llhour XO-wlumn capabiliric-.. there 
.., a line editor a\ ai lable a-. well. 

Eight of rhe maJor cd11ing kC)~ arc 1:~­
hclcd at rhe bouom of rhc di'iplay. ~o rcfer­
encc ... ro the m~mual are l..cpttO a minimum. 
I OR I U cdiro~ \\ ork \\ i lh I K block~ of tc~ t 
(; <I lied w ram lmrcad ot loading and edu­
mg an enure program ti le. rhe 1-0RTII editor 
handle' c;ource te\1 one -.aeen at <!time. In 
rim ednor. rra' cr-.mg rhc fi le fore'' ord or 

back\\ ard .., at:cnmph-,hed through rhc U'>C 
of function ke)' 

Commenting <llld documenting rDRTll 
progra.m ha~ hcen a real challenge for me. 
a'> there ne\ er '>CCIIl'> to be a logkal place ro 
put the commcnh. Tu atld res~; rhi -. prob­
lem. the FOR fH II'J ediror '>Uppon-. \ltculo u 
"rew.\. The~c are -.creen~ (in a .,cparare 
file) de!>igned to hold t:ommenr-. and docu­
menrauon. One JunctiOn kc) ll•P' from 
progmm rcxt 111 -,hadll\\ '><:recn .md bacl, 
again. 

An Overview of FORTH 
It ma) !>eem to the majorit) of program­
mer-. that FOR 1 H i ' .. omething so utterly 
foreign and unu-.ual thai it would be a 
Wti.'>IC of time :md energy to deal wirh i t. 
In lhic;overvic\\ of i·ORTH and the review 
of the FORTHM cnmpiler from D.P. 
Jnhmon. l hope roshO\\ that rhe language 
i' not 'o for~ign after all. 

FORTH and OS-9 have a lot in com­
mon. They were both de.,igned to make 
efficient u.o,c of lim11ed com purer resource<, 
and to provide a powerful .,et of roolc; to 
manage the!.e re.,ource\. The) both have 
a quality I call "-.tructured nexibility." 
The ' tructure i ' an ordered and con i-,renr 
environment that can be extended und 
mod1fied 10 adju'>t to changing require­
ment . Like OS-9. FORl H is a powerful 
programming tool that ha'l been l i llie 
under..tood and ridiculed by i t'> oppo­
nent\, and religiOU'>I) over-promoted by 
II'> adherent.,. 

Origmall). roRTH wa-. de-.Jgned 10 be 
an OJ>I!raung '>Y'>tcm and a program devel­
opment ~) c,rem that wns mall. fa)t und 
ne>.lble. A .. an operating \ )'Stem. i t ha-. 
been '>0 adaptable ro different hardware 
that i t ha-. been in'>talled on almo t every 
type of computer '>ystem from one-chip 
micro-controller-. ro mim-computer-.. In 
il "o,landard'' lll'.tallation. all device-, are 
e1ther block dc,•ice' or character devices. 
M the designer-.ofO -9and U IXhave 
found. thi :-. -, impll fie~ prugramming und 
modtf) mg the ')MCm. 

As a program development -.y,tcm. 
FORTH i de~igned to n:dut:l! or ehmmate 
the need for a ..eparate hardware or -,oft­
ware debugger. There are command'> (or 
n !rbl) for memory dumps, block move., 
and block fi lh . und alc;o verb!> that ma-

nipulate b) te!>. "ord~ and double word'>. 
M o 1 y~teml> provide a mgle or multiple 
break point verb (like the STOP command 
in BASIC). Other options includt: !>ingle­
stepping and di 'iU'>l>embly tool!>. 

FORTI! i interactive. imilar 10 the di­
rect mode in E\ tended Color BASIC. A-. a 
program is developed. small. logtcal l>ec­
tionc; of code can be executed and de­
bugged. 

The t'ORlll editor and the FORTH as­
..embler arc online nt aJl times. The editor 
can be anything from a crude. primi tive 
l ine editor. to a friendly. ophi,ticated 
full-screen one. The "edit-compile-run" 
cycle ic; vef) \umlar to the cycle 111 BAS· 
tCO'J. Program-; arc written by modifying 
and extending l-OR 1 H. The resident com­
mand . or vt•rl>s. are used to define nc"" 
verb . which in tum can be used in the 
definition of other verbs. Any pan of the 
)"item can be extended or modified. 

including the compiler. Ln the end,I·OR t II 
~come whatever the programmer want\ 
i t to become. 

1-0RTIJ and C nrc borh intennediate 
language , while languages lil..e BASIC09 
and FORTRAr-. arc considered higher-level 
lunguages. In -.ituations \\ here C i 
appropnatc. 1 Ok 1 H i\ al o appropriate. 
Generally. tOR rH code u e le ., <,pace 
than C code and, depending upon the job 
(and quality of the compilers), execution 
' peed io, about the !>9n1C. 

With all thc'-C good points. '"hY i '>n't 
FORTH embraced b) the vast majority of 
computer enthu'>iao,ts? One rea .. on might 
be that i t take.:, ome time and a fair 
amounr of ~rc;i c;rc nt cffon to learn the 
language. When you fin.t begin to write 
code in roRTH. nothing about it , eern l> 

AutomatiC dare '>tamping ol c.1ch -.~o.n.-en 
i -. a\ ailablc \ hc:n a \Creen il> ed1ted. the 
date appear' m rhe upper nghr corne1 . 

Each crcen can be wrue-prorectcd to 
eliminate uccidcnml change . and 1f change-. 
are made uccidenrall). there I'> an "undo" 
function l..cy. "Undo" re !>torc~ the: ''hole 
.,creen ro it-. origmal -.tme. prov1dc:d that 11 

ha-,n't been '>a\ed lir t. A-.'' 1th an) 1-0RTII 
editor. bloc!.. o~rat ion-. ha\e ru lx: done 
outside the edllor. No te\t--.ealclung com­
mand-. arc available. 

familiar. e\pt.>clally i f you have not read 
books lif...e Swnins: 1 ORffl by L!o Brodie. 
If I had rl!ad 11 . I could have saved about 
three monrh-; of work. There is nothing in 
thl! typical FOR rJI documentation that 
showc; how to program in FORTII or how to 
u'e the fea ture\ of the languugc. Since it 
u~e-. fa1rly ewuc technique ... the novice 
,.., lost almo'lt from the start. 

The de'iign 'k1lls of the programmer 
al'o need to be more advanced. An}' inter­
mediate language that require!> lltt: u ... c ur 
" :.tructured progmmmmg" technique<. 
almo t demand-. -.y-.tematic and th-.c•­
plined planning and design \\-Oii. before 
coding begm<,, It 1s general I) not a good 
language for ca~ual u~. 

FORTH wa' dc-,igned to conuol and 
manage hardware. nnd 11 has only been 1n 
the pa t five years that FORTI! ha~ been 
modified to work in conjunction \\ llh op­
erating o;yc;rem hke OS-9 and MS-DOS. 
In the past. onl) the most expcn ive FOR~ 
compiler., produced stand-alone code. 
Tl1erefore. mo'>t f'ORTII code could not be 
readi ly d1~tributcd . Now more of the af­
fordable sy!>lem!> have the capability of 
producmgqual ity. -.tund-alonc pmgr:uw ... 

Mo t other t:ompiled language., have 
librarie:. of code that can be u'ed to pro­
vide capabihtte:.. lackmg 111 the language 
ill.elf. This as not generally true ''-llh fOfnli. 
FORTH ( lif...e C) lacks many of the string­
handling commands we take for granted 
in BASIC. It l:tc f... , the code nccc,-.ary for 
tloating-point math. although thi ;., not a 
problem in man) '>ituations. 

With this kno" ledge and the mfom1a­
tion pre~nted m the reviev. of rORTli09. 
you can decide if roRTit is right fo1 you. 

..) 
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There are tradeoff\ for the ·e femureo,: 
... hadow -.creen., take more di k pace (but 
they arc opuonah. and e"<tra feature-. take 
more RA 1. For mc. the greater functional ­
Ity ha., been more thun worth the co t. 

The Compiler 
Some of the roRTIIIJQ ' 'erb'> have been 

dt!'>tgned to be comptlcd a., inline code 
' 'hen condltton-. pem111. If the number of 
b} tc~ of inline code ''I c.,., than the value of 
the variable COMPLIHI T. then the verb wi ll 
be compiled inl1ne. Otherwi.,e the verb wi ll 
be placed in a -.ubrouunc. Ali t o f all verb'> 
\'. llh mline code. :md the number o f byte' 
generated b} each. ,., mcluded in the man­
ual. lfCOHPLIMI T I' 2. then the least amount 
of RA M b u...ed. If COMPLlMIT i s 37. then 
the fa!>te'>l cod~: .., genermed. Setting this 
van able to more than 14 or 15 doe not gain 
much <,peed. but maJ..c' the programs larger. 

There are verb' included that take ad­
"antage of the \peed gamed b} storing data 
m direct page RA \-1 There 1<. a ~ction of 
the manual that d t.,cu.,.,e., the'>e command<> 
and how to optimite a program for '>peed. 
A lthough the !.cellon l 'i .,hc>rt. it is com­
plete. There b va\t language support for 
communicating \'. llh OS-9. a large portion 
of whtch is optional. .,o 11 you do not plan 
on u-.mg cal!... to OS-9. the '\upport code 
wtll not be takmg up '>pace in memo!) . 
M o..,t of the [/0 ... er' 1cc rcque'>t and ubout 
hal f of the u:.cr mode :-.crvice r~quC\1\ arc 
implemented. Since the \Ource code for 
the'>e calb i s o,uppl ied. 11 become!> a tri v1al 
matter to implement an} call that i., not 
!>upported. 

roRTHOIJ i ~ inter.Kti ,e .... o it i ~ po.,o;ible 
to explore these cull '>to OS-9 di rectly from 
the keyboard. For ~>.ample. the JSGetStt 
call return!. 32 by te., o f c..tatus information 
o f any path number pa-,...ed to it. T o set up 
a 32-byte "vanable" called STATOATA. type 
and enter 32 RMB STATDATA. To fill thh 
vanable " ith the \ ta tu-. of the ~ltlndard 
mput de, icc. enter STATOATA 0 GET . OPT 

o"' to qUJd..ly dl'>play the '>tatu'> data in 
Hex. enter HEX STATDATA 20 DUMP. For hard 
copy. enter STATOATA 20 >PRINTER ?0 
DUMP >SCREEN. The DUMP verb gi ve<> a 
formatted d i<,pluy m Hex and ASCII o f the 
data contained at the addrc-.s o f interc 1 

The verb ERROR# re turn' the error number 
JXl''•ed back by the ltL'tt call to OS-9. Entering 
ERRORR will di'\play the' alue of that error, 
il any. 

Compiled progmm code i kept in a 
dJcllonary. and unlike other R'>Rnt sy.,tcm,, 
FORTHfo9 ha two dictionaries: a primary 
and a ... econdal) one. The 'econdary dic­
tional) i s used to -,wre ccxle normally a-'1'>0· 
cmted with the compiler , or for code that 
"ill not be needed 111 running the linal 
program. For c'\nmplc. the verb Rt1B i '> a 
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compiler 'erb u<,ed to define variabh!'> of 
any length. RMB i a verb from the secondttl) 
dictionary. and when a progmm that u ... e., 
this verb to define a variable ill ~uved a-. a 
stand-alone program. the code for the verh 
RMB i not ' aved wuh the program. 

Thi concept of I \ \ O dictionaric., '>t:rve., 
two purpose'>: It help~ the progr.unmcr 
minimize the siLe of the final executable 
codc.andit impli fie'> the ta k of e"<tractmg 
the executable program from FORTII09. 

A vocnbulary in the dictionary is very 
much like subdirectori e!-. in OS-9. TI1ir. 
mechanism i-. u'led to keep related code and 
data block ' separate from the rest of the 
'>}' tern. Usuall} the editor 1 kept m a 
o,eparate vocabulaJ) . as i the a semblcr. 

Although vocabulary !-.uppon .., avail­
able in FORTH09. nnother important mecha­
nism has been introduced that doe~ uway 
with the need for vocabularie!. and '>t!CI11\ to 
be ea icr to uo,e. A block of code can be 
declared a' being LOCAL. At the end of thi~ 
block a GLOBAL command i!> i ssued. A fter 
all verbs that U'>C the local code have been 
defined, a MODULE command ,., executed. 
which has the ef fec t of removing all local 
verb from Lhe dictionary. and the local 
verb can no longer be used in any other 
definirion!>. The \'erb HI DE can be u\ed on 
mdividual verbs wtth the ... ame effect. 

In the past. all d i k and terminal I/O wa!> 
controlled dtrectly by t--ORTH. Although 
this made the programming environmem 
uniform over a w ide range o f hardware. it 
locked the FOR'lt l programmer out of other 
popular operating c;ystem . With FORTII09. 
all disk and tcm1inal l/0 i. handled by OS-
9. There is a complete set of command 
available that implement the !.y-'ltem call 
to OS-9 for reading. writing. openmg and 
c lo ing device!> and file . By now, you 
must be wondering about the graphics 
cnpabilitics of fORTH09. Although no ex­
ten ion have been provided Lhat tmpll!­
ment any graphic commands. they are 
fairly ea y to wnte because graphics are 
built into OS-9. A ll commands in secllons 
3 through 5 of the OS-9 Windowing Syl>­
tem. in the OS-9 manual. can fom1the basis 
of any graphic commands you wanl to 
write. 

Once a program ha. been wntten and 
debugged. the SAVE or XSAV£ 'erbl> can be 
used to make a !>land-alone executable file. 
X SAVE is more versatile than SAVE. because 
the amount of dma memory can be changed. 
and the filename can be different from the 
name oft he verb that -'I tart program execu­
tion. The !>malic" program I was able to 
save con!>i'ltcd of a do-nothing verb. The 
C\ ecutable fi le was 2999 byte\ long. A 
program thtll prime; " Hello world" to the 
screen wa'l 3000 bytes long. Thec,c pro­
grams were -'laved with almoM aii i'ORTIJ()I) 

exteno;ions loaded. The program !> SOl and 
UNSOZ. the comprc sand decomprc'>\ utili­
tie'> wriuen in I ORTI IW. were <;~JVed wllh 
almo\t no exrension ... loaded. They are not 
exactly " tri viul " programs. but the execut­
able file' arc only 2956 and 2895 byte 
long, rc'>pectively. 

I U'>C Multi-\ ur in some of my work. 
and I have U-'.Cd roR1110\I under M ulti-\ 'ut>. 
I find that editor performance really !>uffcn. 
when loaded in u graphico, window: and 
even when I u-'>e a text wind()w. i to, perform­
ance i'> barely tolerable. A side from this. 
there ..ecm to be no other problem' running 
R:lR11-fl1-> with Mul11-\'ur. I haven't yet ..cnlcd 
on !he mm t effective way of Ul>ing 1-0RTHOQ 
with Multi\ ur, but it doe!>n ' t !-.eem to be 
Laking any more effort than it ha., taken to 
get BASIC09 to inrcrface with Multi-\'ue. 

I n Conclu <,ion 
Some progmmmcr~ I have spoken wi th 

think o f H>Rnt a-. an ancient . dead lan­
guage. In cnnlm\t. l ha\'c used 1 ORTIIW to 
o,ucce!.!>full) explore and implement the 
newe!-.1 programming techn ique~ found in 
Object Oriented Progmmming (00P). I 
can ' t hone-.tly say that H)RTII i c; an easy 
language to learn. but I con !>tty that it i' no 
harder to team than C. and it i o, easier to 
learn than a"embler. If you hove "' hat it 
take to master C or ac;c;embler. you hove 
the ability to ma.,ter FORTIICI9. It i' <1 unique 
unplementation of FORTII-I!:l that hn., com­
bined the power of OS-9 and !'OR 111. Hav­
ing u~ed FORTH profe!.sionally in the MS­
DOS environment. I am delighted " 1th the 
thought ful deo,ign and performance of 
FORTH09. and I do not he'>i tate to recom­
mend 11 to other .... 

(OP .lohn 'on. 7655 S.W. Cedarcre~t • t. , 
Porlland, OR 97223, 503-2-W-8152; $ 150 
plu $.3 SfH ) 

- Keith ~. Rudcliffe 

aftware- CoCo 1. 2 &3 j 

C.R.T. 's Collection­
Public Domain 
Software 

Since the beginning. intrepid program­
mers have wnllcn and di.,tributed progmm' 
for f ree or for \Cf} liule mone) With the 
advance of bulletin board 'Y'tcms 1 BBSs) 
and cheap modem'>. the'e program., have 
hecome available to more und mor~ people. 
A nd the CO'>I i <> '>imply for the time it tak e'> 



to download them. For those wi thout a 
modem. though. the only way to get the e 
program!> has u~ually been to lind a friend 
who ov. ned a modem - and wa!> wi IIi ng to 
do the downloading. 

C.R.T. Connection i-. one of <;everal 
companies in the CoCo Community that 
fi lis the niche by offering shareware/publ ic 
domain program~ to tho~e withour the 
benefits of a modem. It offer!> a variety of 
programo; ( 103 dish) under the following 
headings: Uti liti~. Garnes. Graphics. Tele­
communicarions. Music (Ordlestrtl-90 and 
Musica files) and Educational. Each cate­
gory of disks is available separately. Ex­
cept for an OS-9 telecommunicarions disk. 
all the programs run under Disk Exrended 
BASIC for CoCos I. 2 and 3. M ost of the 
graphics files of fered are for the CoCo 3: 
but there arc several for CoCor;; I and 2. 

A ll of the programs and gmphic of­
fered are eirher freeware or shareware 
(program!> distributed free of charge but 
who e author requests a mall donation). 
While u ersare under no obligation to send 
any money. doing so tends to encourage the 
programmer to write more and better pro­
grams for distribution. 

The programs I rccei vcd were of good 
quality and performed well. They included 
a label editor. two disk for u e with the 

Speech/ Sound Pak. an Adventure game. a 
progmm that produced in ults. and some 
animated CoCo 3 graphics. For the most 
pan. running the programs i fairly straight­
forward (eirher RUN"filename" or LOAOM 
"filename": EXEC). Programs that need 
explanation include a README program rhe 
user c<~n run for directions and infom1a­
tion . . I found this out by calling up the 
di rectory of each disk and experimenting. 
becau e only the disks and no documenta­
tion were sent to me. 

I called C.R.T. about a minor bug in the 
label editor program. which changed the 
printer baud rate to 2400 baud without 
tel ling anyone. The support person said it 
would be fixed right away and offered to 
end me the new program. However, I 

declined because the program works fine 
except for the bug. But thi show the 
company's willingnes to correct mistakes 
and to mainwin a good relationship with 
customers. This is a trait I've found in my 
dealing with CoCo ·oftware vendor • and 
ifo; nice to see it in a new homegrown 
bu ines . 

With prices pcrdi k ranging from $3.50 
(for one to four disks) to $2.50 (for II or 
more disk ). C.R.T. Connection is fairly 
inexpen ive-perhaps cheaper than long­
di ranee rate in some areas. I recommend 

it to those looking for an inexpens1ve soun.-e 
of quality public domain oft ware. 

(C.R.T. Connection, 3625 Orange Ave., Fort 
Pierce. FL 3-1947, 407-464-9873: 3.50 or 
2.50 per disk plu $2 S/H per 20 di k~ or­

dered) 

-Chris Hyde 

Softwafe coeo3] 

Utilities & Subroutines 
for BASIC-
A Programmer 's 
Piece of the Rock 

The Gibralter Software Company of 
Rowayton, Connecticut. ha!> released a 
collection of utili tie. and . ubroutine for 
the Color Computer. The collection in­
cludes a number of free-s tanding utili ty 
programs plus several subroutine that can 
be incorporated into your programs or u. ed 
alone. 

0 I SKMEMO i an enhanced di k directory 
di!)play utility. De criptive program name 

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

Set#1 Set #2 Set #3 
Each Set Of 10 Disks CE:J Clipart Celebrities Adult Only 

Space Pictures Cartoon Characters A-Rated Only $35.00 ! Coco 1 ,2 And 3 
Animals Great Graphics Beautiful Women Buy 2, Get One Free! 32K Minimt.m 
More More Disk 

T&D Subsaiption Software • 2490 Mles Stanclsh Dr., Holancl, Ml 49423 • 616-399-9648 
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tag' of up to 4X character' can replace the 
-.tandanJ I I character' (eight for name. 
three for e\lcn-.ion). Dil>k dircctoriell arc 
<h-.pla} cd in live-column fom1:11. " ith free 
gr.mule '>P~•ce '>hO\\ n at the bnllom. Pre,.,-
111£ the Fl J..t:) " lim\' you to .1dd or edit a 
t.h!,cripti\1! pmgram memo Program can 
be loaded nr run b) highlight mg. them.thcn 
prc<,<,ing P A number of other hand) op­
uon' mc.:ludt: Copy. Remune. Kill. Auto 
Copy and Change DI ... t.. A memo can be 
copted lrom unc pmgram to another. 

Anvthcrpmgtam lc;uurcd '' S&R.BAS.<I 
-.earch-and-rcplace uti li ty tor HASIC data 
filel>. Ftle., llll"t be in ASCII fonm11 for S&R 
to wort... fhc program i-. qu11e 'er-.:u ile and 
"ell--.ulled 111 mat..mg glohal change' m 
'mall lrlc,. Grbraltcr ha' aho \Cen lit to 
rnclude a dt J \\ mg prognm1. Quickdrc11'. 
whtch oper~IIC'> in PMOOE 4 1\\ IH:olor mode. 
Allhough the program pmvidc-. adequate 
drawmg c.:apabrht). the I act.. ot a primer 
rout me "eaJ..eth 11 4u11c a hll 

Perhap-. the mo't de\'er mdmion' rn 
the collectron .trc three ' uhrou1incs thnt 
allow U'>Crll to add caku lalor function-. 10 

thetr own program'>. T\Hl \eN<>n'> of a 
'lunple c.:ah.ulawr plu' a -.eremitic 'er .. ion 
are offered. The ba<,k calculator i' avail­
able 111 ctther 40-column or !HI-column 
ver:.IOn!. lor the CoCo 3. When called from 
BASIC. the calcndu..., occup) only four l i ne~ 
on the 'l reen and offc:r 'Implc ari thmetic 
function,. In <1dd 11ion w +. - . ; and "'· 
other oplllllh mcludc 1 1 C+/ - kt!y on 
calculator). F2 C 1/.\ J..ey on handheld 1. 
Memory. Rctum MemOI) Value, Clear. 
E\ change Mcmor) and Oi-.pla) Value' 
and Q(.,;omplctc calculattnn,l. The .. cicn­
tilic cakulator offer' adduwnal function\ 
'>UCh a' 'inc. arc,me. co,in..:. cube. cube 
root. and mote. 

NOTEPAD c~111 he incorporated into fre­
quently u-.cd R \'it\ pwgram-.. allowing u 
u~er to call II up. 101 do\\ n ,, note or thought 
to be -.aved to <Jp,J.. for l.uer recall. then 
return to the mum progr.1m Oi!.k 1/0 fu nc­
tion'> are accc\'>Cd hy pre,~in g. \1 1-D. Load. 
Save and Pnnt m-e a\ ailahle from within 
)OUr B-\51\ program. A -.cparate uti lil) 
.til ow "batch .. prmtmg ol otepad <law 
file. 

Subroutine' for wort..mg 1\-llh the high· 
re~olu taon HSCREHil. HSCREE N2. HSC RHN 3 
.tnd HSCRE£ 114 mode'> arc induded. One. 
.., I HPUT. ~liiOw<, the u-.c uf I muted data input 
without hu\ mg to lea' e the htgh-re,oluuun 
mode. The HTIMER routme '" u ... ed to time 
any t}pe of program acttvity }OU \\Unt. 

The program documentatiOn de,cribe' 
the }ntax and funcuon' lorc.u:h pan ol' the 
collection. E\amplel> for u"ng the indivtd­
ual progmtm or <;ubroutinc' arc provideu. 
and BA\IC programmer-. \\tth a g()()() undcr­
'ltanding of the language '>hould not en-
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counter dii hcult) 111 util iLmg the subrou­
ti ne~. At 14.95 lorthecompletc package. 
Gibmlter\ Unlitit'' & Suhrmuim•1 {or BAS­
IC ,., a good 'alue for CoCo 3 BASIC user;. 

(Gibralter ofl"are. 65 HluiT .\\ e .. Ro,, a~ ­

lon. CT 0685.\. 203-838-9~: l·t95 plus 2 
S/111 

- Lcunard H ) rc 

Software--- CoCo3 

Vocab- Whaddaya 
Mean, "Xabawoghy" 
Isn't a Word? 

Rick Cooper'' I 'owb program fur the 
CoCo 3 i'> another wa) to get a family 
argument <,tanetl. After all. there are !lOme 
people \\. hO. when pfa)lllg. .kra/J/JI('. in­
vent a word 'o they can get rid of the high­
..coring tile-, in their racJ... The} then tr) to 
oJufl' you IIllO accepting a \\ urd \UCh :.1\ 

m """ og In·. 

l'ocah b a means of play111g u game 
clo,cly re.,emhling the Pmt..er Brother' 
vcr<.ion b) w.ing }OUr 128K CoC'<l 3 " ith :.1 

dt'>k dri\'e, It aiiO\\~ up to"" pia) er,. one 
or more of which can be the computer. Tile 
three page' of in, truction., te ll you all you 
need to know to back up the game t.h,J.. . 1-tan 
the game and fi x your goof!~ al you make 
:.tn) Simple. 

Of cour-.c the ba ic mo\ c' tn che'>l> arc 
'>Implc al'>o. There are only .,ix different 
regular move' in ches!i. All ehc i-; learning 
when to maJ..c them. right? Thi' ,., why I 
haven·, quite reached intci miltona I grand 
ma'>ter level yet - that pe),J..y 11ming. prob­
lem. Should have it '>Oh ed by the year 
2400. 

It· ~ the o;amc wuh l'owh. There are on I> 
26 di fferent leiter-, in the English language. 
and -.omc of them. l>Uch a-. '. t~ rc ba ically 
u'cle" unle'>'> you 'rc an algebra teacher. 
Therefore. all ) ou have 10 do i'> put them 
together in the correct combination to form 
rccord-brcal.ing words. right '? 

Right. That'' :.111 you have to do. if you 
arc the only player. I ncuh. hy the way. 
allow!. you to play hy your-.ell'tl you want. 
It aho pia)' again' t you if all human 
competitor-. arc bo)cottmg ) ou and your 
hi7arre a'trobuxhcmical tem1,. It even 
demon-.trale\ the game ror ) OU h) becom­
ing all the pia yet ~. 

If the computer ,., de..,.gnated to he one 
of the player,, be prepared ror an unuo,ual 
\\Ord no\\ :.md then. \uch a' '"·Still. Mr\. 
Vocab did produce o.\t': and /n .w11. She·, 
\\hO you' ll play .tgam~t if )t>u dHX>"e I\\O 

plnycr\. one <>I which il> your CoCo. This 
tell-. me that Mr ... Vocab. lt t..e Ill)'' ife. i-. •• 
lethal \\.Ord-g;.une player. Mr. Vtx:ab doe'n 't 
~ctto pia) unle" there an! thrc..: of )OU. '>0 
he mu-;1 not b.: that tough. M ) \\t ic ha., abo 
come up " llh a word .,uch a\ .\11 <lll occa­
'>ion. then read\ i" defin ition lrom the 
dictionaf). with a completely ' traaght face. 
It may be 'I!!-Iliiicant 10 poml out that ~he 1\ 

,ltghtly ahead. 6 7 game' to 37 g.tmcs O\ er 
the 15-year galactic champton, htp tourna­
ment period. for perfectly logtc.:aiH?a.,on'>. 
• he'-. -.man. well-read and clever. And 
'nmctime\ ju'>t a teens} bit dc\iou . 

Make '>Urc ) ou I ) pe u//the letter' in the 
word you· rc fom1ing. even the ones at­
read} on the hoard. You'll cheat yoursell 
out of point~ if }OU don' t. 

If you happen to goof up a word \\ hi le 
I) r ing it in. you can correct 11 h) pre :.ing 
the tLL-\R kC} I IOWC\Cr. once II "Ill I here. 
}OU can·, do th.H. ,.,.hich rmght tx a pro­
gram wcaknc\\. There arc ume' \\hen the 
"urd it sci f i' ~Heat but the cro)> ... -words are 
g.arhage. \\ hich nobody realitc'> until '''' 
IOU late. 

The gr.tphi.,;\ arc excellent. dio,pla) ing 
wh:u I~ very much Lil-.;e a Sc ra!Jhlt• board. 
The screen ai\O di'>play<, o,quare value'>. 
Iefier value'>. each player·, '\Core. how much 
the 1~1'1 "ord played -.cored and the number 
of k ller<. left in the letter pool. In other 
\\.Hrd' () ut.. . yuk i. it telh you everything 
you need to J..no" except wh.ll to do" ith a 
tact.. full of r ... 

You c;.m trade ) our lcncr-. in for a nc,.,. 
.,et and c:o-.t ) our,cJ f a tum. I had to do that 
once when the onl) thing I could produce 
w:t' ctuom slmllu. " hich -.oanehody claimed 
wa' a piopcr noun. 

111<~ other minor weat...ncs., in thi) pro­
gram i\that you can ' t '>tudy the tile'> in your 
rack a-. another player i'i tat..mg a tum. The 
onl) letter-. tlt -.pla)·cd arc the one' for the 
current player. 01 cour c. pia) cr-. can agree 
not to lout.. HI each other's lcucrs. An honor 
\)1\lelll. of COUI\t!. ( ure. Ill) honor and hi<, 
'>)~tem.) On the other hand. if you can't 
l<x>J.. ahead. you won't he di,appointcd 
\\ hen a pia) er m front of you ' teal\ the 15 1-
point word you h:td planned. Fio; tfight., 
have en\ucd for lc'>!> provocation. 



Oh. ye . \ 'o<'ah subtracu; the value of 
unused lener from each player ' core 
when the game ends. o i f you' re <;till 
hoarding thc Q. thc X and aZ. you arc going 
10 be in big-time trouble. 

it? Then look no funher! DSKLBL 1.1 is 
right for you. 

DSKLBL, which comes on a nonpro­
tccteddi!>k, is a menu-driven label program 
written in BASIC. Requirements include a 
32K Extended BASIC CoCo. a disk drive 
and a printer. 

DSKJ..BL i!> progrnmmed to print in ~tand­
ard, comprcsl>cd or elite fonts. II allows you 
to modi fy the printout for different print­
ers and di fferent fonts. 

DSKLBL 's onscrecn prompt-; allow users 
to print labeb. inserts and jacket::. flawlessly. 
At $5, the price is right for thi nj fty labeler 
program. 

\ 'ocah b quite a good program for S 19. 
ow that the weather i ugly. you could do 

a lot wor e for brain exercise than play thi 
game for a few hour whi le waiting for the 
robins 10 retum. 

The opening menu allows you to choose 
what you would like to print (label . in crts 
or jackcts) .lets you pccify an optional ti tle 
and also let you et the printer baud rate. 

(King Cottage Industries. 18 14 Valle)' Street 
NE, Poul bo, WA 98370, 206·697·5576; 5) 

(SPORTS ware. 1251 S. Reynolds Road, Suite 
414, Toledo, OH 43615, 419-389·1515; $ 19) 

Label can be printed and attached to the 
rusk i tSelf or to Lhe djsk jacket-Orto both. 
An in ert isa directoryoffilename printed 
on paper. rather than on a label. Tt ic; then 
inserted into the disk jacket. 

- Lee Dcucll 

- J ohn M. Hebert 
r - ~... CoCo3 1 ~(huvare-- ~ 

~~tflrw'"rB~ifFie~-- coco 1 2 & 3 
If you opt to print out a disk jacket. 

you ' II have room for 72 fi lenames, includ­
ing exten!>ion!>. It al!>o prints the number of 
free granules on the disk. After the jacket is 
printed. you imply cut on the dotted lines. 
glue i t together, and in crt your di k. It is 
simple enough that even I can do it! 

DSKLBLl.l- Super Disk-
Copy Protection 101 Directory Printout 

Specialist 
Arc you looking fora neat l illie util ity to 

print disk directories on form-feed labels, 
disk jacket insem and cu~tom disk jackets? 
Wouldn ' t it be great to know what's on a 
disk without having to type DIR'? Ju~t by 
looking at the d i~k. you could see what ' on 

The program asks for the number of 
lines available on the label and the number 
of those lines you want to print. It wam!> 
you when and if you have too many file­
names on one label. I t takes some trial and 
error to !it the correct number of filenames 
on a label. although the manual prov ides 

SPORTS ware's Super Disk is a collec­
tion of di k-related utilities for CoCo 3 
users who want to learn about copy protec­
tion in order to protect their oft ware- ac; 
well as for those who are simply curious or 
want some handy utililie~. Many of the 
programs provided in Supt•r Disk are nnt 
for the novice programmer, and in fact 

.. 

orne guidelines. 

METRIC INDUSTRIES, INC. 
Model101 
Serial to Parallel Printer Interface 
* Works with any COCO * Compabble wrth "Centronics· ParallellnpYt Printers * Just tum the knob kl select arry one ol6 baud rates 30().960() * Comes complete wrth cables to connect to your printer 

andcompYter * Can be powered by most printers 

Model1 04 Deluxe Interface 
with "Modem Switch" 
* Same Feet urea a a 101 Plus * Burtt In Senal Port fOf your Modem 01 other serial devrce 
• SW1tctl between Serial OulPUt and Parallel OulPUI * Comes with cab4es to connect to your computer and prrnter * Can be powered by most printers 

Model1 05 Serial Switch 
• Connects to your COCO to give you 2 swrtch selectable 

Serial Ports * Comes with a 3 foot cable to connect to your computer * Now you can oonnect your Pnnter (01 printer rnter1ace) 
and your Modem (Of other senal deVIce) to your COCO 
and nrp the swltctl to use either device * Does not requrre power 

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

on Cassette labels * Comes on Tape with instructions to transfer to dlsll * Menu dnven, very easy 10 use * Save and Load La.bela from Tape and Disk * Uses the features ol your printer to print standard, 
expanded. and condensed characters * Autom.tlcattyCente1'11 Each Uneo1Text * Allows edtting of label before pnnling 

* Program comes wrth 24 labets 10 get you S1ar1ed * 161< ECBrequired 

Some of the Print en 
That Can -
Supply power for lhe 101 and 
104 are Radio Shack. Star, 
Ok!data, Brother, Jukl. and 
Smrth Corona. 

Some of the Printers 
That C8nnot -
Supply power tor the Interlaces 
are Epson, Seikosha, 
PanasoNC, S.tver Reed and 
NEC lfyourprlnter cannot 
supply power to the rnterface 
you can order your Interface 
with the •p · option or you can 
supply your own AC adapter. 
We recommend the Radio 
Shack 273- I 431 AC aclap«er 
wrth a 274-328 oonnector 
adapter. 

Write or call fof more 
Information or for technical 
uslatance. 

Ordering Info 

* Free Shipping In the 
U.S.A . (except AK and HI) 
on all orders over $50 * On orders under $50 
please add $2 50 for 
shrpprng and handling 

• On orders outside the 
U.S.A. please wn te or call 
for shrppmg charges 

Price List 
Model101 35.95 
Model 10tP 41.95 
Modell 04 44 95 
Model t04P 51 .95 
Model t05 14.95 
Cassette label Program 6.95 
Pin Feed Cassette Labels; 

White 3.001100 

4 Pin Din Serial 
COCOCabiM; 
Mate1Male6foot 4.49 
Male!Female 6 foot 4.49 
Female/Female 6 foot 4.49 
Other Lengths Available. 

All item a covered by a 
1 yearw.nanty 

You Can Pay By: 
* VISA or MasterCard * Or send check or money 

order payable in U.S funds 

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

(513) 677-0796 
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assume a good understanding of BASIC and 
orne familtanty with a\M!mbly language. 

l lowever. there are <oome programs on the 
di k that requ ire lillie or no programming 
~nowledge to u\C. 

Super DtsJ. allow~ you to ea ily add 
copy protection to ) our di\k . and also to 
learn more about other copy protection 
technique!>. I emphasize the word learn. 
Carele!. u.,e of these utilitic could de troy 
valuable oft\\ are if used improperly. On 
the other hand. the oft\\-are and instruc­
tion are excellent tools to familiarize 
yourself with the disk operating system 
(DOS) and dic;k fonnat. Without a good 
under tanding of the operating sy tern. you 
really can't devise effective protection 
techniques. 

The 34-page instruction manual is well­
wri nen and contains excellent description 
of the program's operation. Much of the 
manual deal with various copy-protection 
technique'> a., doe Super Disk it elf. Quite 
a bit of d.J<.Cus ion centers around the CoCo's 
disk operating system and how Tandy uti­
lizes the phy ical attributes of the disk 
drive and disk in unique ways. Also ex­
plored in detail is the floppy di k controller 
and what make it tick. 

Each of the various utility programs on 
the disk perfonns a specific function and is 
called by the main program - Tlze Snooper. 
The e program or module can be used to 
examine or change sector and data. You 
can fill all or pan of a ector with a specific 
byte pauem, print data to the creen. re­
cover lo t files and. of cour e. perfonn 
copy protection functions. You can elect 
the drive number (0 to 3).track number and 
~ctor. conven Hex to decimal. and write/ 
dump/change/look at a pecific byte on the 
di k. Preamble and postamble~ are al o 
examined. These are u ed to find the stan­
ing and ending point of a disk file. 

The READTRAK module allow you to 
load any track that exi 1 on a di k and 
scroll!hrough the emire trade Everything 
from !he leading gap to the ending gap 
including ync bytes. CRC . addres~ marks, 
lD fields. and da1a field can be seen -
even on protected di k . REAOTRAK is very 
u eful "hen you want to loo~ at infom1a­
tion not intended to be seen. 

Examining copy-protection techniques 
i'> an intere ling .. pon'' to !.orne hackers, 
and many get a great deal of ~atisfaction in 
breaking a pro1ected program. There i'> 
nothing wrong "ith this acuvity as long a!> 
1he hacker doe n 't share thi., knowledge 
with other or u)e it to deprive the software 
company of its livelihood. 

NOCOPY as a common type of protection 
scheme: NOCOPY im alidate., the BACKUP 
command - the di k cannot be copied 
with the BACKUP command. ANALYZE very 
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quickly tries to find track~ 0 through 39 on 
any di k by looking at Sector I of each 
!rack. Thi i a fast way to spo1 nonstandard 
disk fonnats. 

Copy prOJection is also provided for the 
u er's BASIC progran1 . The author does a 
fine job ofillustrating how BASIC programs 
can be just a~ effectively protected a 
machine language program!.. 

FORMAT and OSKIMOO I allow you 10 cre­
ate unlimited disk fonnats. The use of 
special fonnat ~chemes lets you create 
progran1s that only your computer ystem 
can read. if you care to go that far. 

OOSVARIA i an educational tool that can 
be used 10 examine mo t of the disk I/0 
variable used by the sy tern DOS. This is 
a good taning point in learning about l/0 
buffers, disk variable and the fil e alloca­
tion table (FAT). 

COPY PLUS is a combination fonnat and 
copy utility that perfonn both operations 
at the same ume. It require two disk drives 
and eliminates !he u er having to prefonnat 
disk . FASTFORH is a handy utili ty that for­
mats a 40·track disk in half 1he rime taken 
by DSKINI. 

SPORTSware' Super Disk is a com­
plete package of disk utilities for your 
CoCo 3 and a di k drive. The programs and 
instruction/tutorial manual are professional 
in content. Many of rhe screens are done in 
the SO-column mode. and they are colorful, 
easy to read and well-designed. Super Disk 
i software for erious programmers and 
others who want 10 learn about software 
hacking. 

( PORT "are, 1251 . Reynold Road, Suite 
~~~. Toledo, OH 43615. ~19-389- IS I S; S49) 

- Robert Gray 

CoCo 3 

Dual Hi-Res Joystick 
Adapter­
Eliminates 
Cord Tangle 

As fun and powerful a the CoCo 3 is. it 
presents some problems to many when it 
come 10 the joy tick interface. The new 
Hi-Re graphics capability has led to a 
wealth of program poning all kinds of 
graphics potential, many of which must be 
acce sed wi1h a special Hi-Res joy tick 
adapter interface. 

Tandy and Colorwarc have taken the 
lead role in providing oftware and hard­
ware thai take advantage of the fi nely de-

tniled Hi-Re capability. But don'! forget 
thut there are till quite a few popular "old" 
programs that use Lo-Re!> graphics and 
require the standard joystic~ pon and no 
interface. The re ult of thi variety of . oft ­
ware is that you find yourself constantly 
plugging and unplugging variou~ Hi-Re 
adapters and joysticks depending on the 
program you are running. 

The popular Tandy Hi-Re~ Joystic~ 
adapter (#26-3028) has to be plugged into 
the joystick pon and the cassette pon. Now 
what do I do if I wan1 to u~e the cassette 
recorder while the Hi-Reb imerface is 
plugged in? You gues~ed it: unplug the 
interface and plug in the recorder. Then 
unplug the recorder and plug the interface 
back in when I'm done. 

lfl want to u e the joystick in the nonnal 
Lo-Res mode, I have to unplug the adapter. 
plug the joystick directly into the CoCo 3. 
then undo all that and plug the interface 
back in when I want to run programs that 
take advantage of the CoCo 3's excellent 
graphics. Let 's face it; 1he CoCo 3 just 
won't take a lot of abuse. and continual 
plugging and unplugging of devices into 
any of its pons can lead to nagging inter­
mittent problems. 

HA WKSof1 has found a better way. It i 
now marketing a modified version of 
Tandy's Hi-Res joystick interface. The 
modification re ults in the addition of a 
c3ssene pon and three miniature witche . 
By throwing the switche in different 
combinations. this single adapter can be 
used for programs requiring the Tandy 
interface, the Colorware interface, or no 
interface at all. The addition of the handy 
cas ene ocket means that you can plug this 
interface into the compu1er and plug the 
casseue cable into the added socket on the 
interface - and you're done. No more 
plugging. unplugging, tangled cables or 
wrangled nerve~. 

The HA WKSoft Dual Hi-Res Joystick 
Adapter is simple to in tall, worh great 
and eliminate~ a lot of frustnuion. It comes 
with easy-to-understand operming in true­
lion and hooks up in less than a minute. 
The switches are not labeled on 1he inter­
face itself. so you have to con\u h the illus­
tration in the instruction!> to figure out 
which switch doe~ what, although once you 
get used to the <,witches it become pretty 
ea y to wi1ch back and forth between the 
various modes. 

I recommend using ~orne ~imple tick­
on labels when you first hook up the adapter. 
It would be nice if HA WKSoft would do 
that foru!>, but there isn't much room on the 
tiny case (which mea!>ure~ 2 3/8-by- l 5/8-
by-1 1/8 inche\). 

If you con'lider the potent ial for repairs 
to your CoCo 3 and 1he ea e of u e 



, 
Expanding H orizons 
Take your CoCo beyond the 
limits of floppy diskettes­
connect to DELPHI, your 
complete online business 
and persona l resource. 
With your modem and a local 
phone call, select from tens of 
thousands of downloadable 
programs, meet friends from 
across the globe, or tap into the 
world's most comprehensive 
dambases to expand the 
horizons of your CoCo. 

Your Resource for 
Color Com puters 
DELPHl's special 
group for owners of 
Tandy Color 
Computers is sup­
ported by the people 
who bring you RAINBOW 
Access extensive databases 
where you can upload your 
favorite files and download 
programs written by other 
personal computer enthusiasts. 
Chat with other members and 
resident experts in Conference, 
use electronic mail, and post or 
respond to messages in Forum. 

OS-9 Online 
In OS-9 Online, DELPHl's 
interest group for fans of the 
OS-9 operating system, you'll 
meet orhcr members, download 
files, and get tip to help you 
make the most of your CoCo. 

What 
your CoCo 
was really 

meant 
for. 

RA I N BOW Online 
DELPHI is your online connection to 
RAINBOW. You can renew your 
subscription, meet other 
Color Computer owners, 
order software or hard­
ware, or inquire about 
products. You can even 
download programs pub­
lished in RAINBOW. 

Wa llet-F riendly 
You can access DELPHI with a local 
phone call from almost anywhere in 
the United State . There is NO extra 
charge for using Tymnet or Telenet, 
NO monthly minimum, NO 
premium for 1200 or 2400 bps, and 
connect rates arc a low $7 .20/hour. 

DELPHI 

FR EE_ Lifetime MemEership 
As a RAINBOW subscriber, you 
get a FREE lifetime DELPHI mem­
bership ($29.95 value) which in­
cludes a credit worth one evening 
hour of usage ($7.20). 
If you don't already subscribe to 
RAINBOW, just request a subscrip­
tion when you sign-up to DELPHI, 
and, for the $3 1 subscription fee, 
you'll get the same great deal! 

Sign up no~ O nline! 
With your CoCo and modem: 
I. Dial 1-617-576-2981.* 
2. Once connected, 

press RETURN once 
or twice. 

3. At Uscmame:, type 
JOI DELPIII 

4. At Pas~ word:, type k 

RAINBOW , if 0 

you already subscribe to 
RA INBOW. 
Type SENDRAINBOW, if you 
do not yet . ubscribe and wish to 
do so. 
I lave credi t information ready. 

*Or call DELPHI Member Services 
by voice at (800)544-4005 to 
obtain a local access phone 
number. 

No Risk 
With DELPHI there is no risk. You 
can cancel your membership within 
30 days and pay only for your usag\ 
beyond the initial one-hour credit. 

The World 's Premier Online Information Service 

General Videotex Corporation • Three Blackstone St · Cambridge M A 02139 
800-544-4005 . 617-491-3393 



HA WI< Soft" Dual Hi-Re~ Joystick Adapter 
add\. it doe n' ttake long to conclude that 
the 40 price tag i fair for this gadget. ln 
addition. HA WKSoft offers an Economy 
Adapter for $27 that work the same except 
it doc n ·, uppon the cas eue pon or Col­
orwarc functions. 

!HAWK ofl. P.O. Box7112, Elgin. IL601 21, 
312-742-3084 ; $40; Econom~ Adapter, 27) 

-Jerry emoncs 

CoCo3 

Eldus-
A Swimmer 
in the Pool of Life 

£/dus is a one-pin> er arcade Ad\ enture 
10 wh1ch you enter the realm of Banhen 111 
search of a pool of life called "Eidw •. " 
Movemenl through the I 0 I screen'> is by 
way of a joystick. No. that wa not a mi\­
print: there really are I 0 I screen:,. So even 
the mo t jaded adventurb t wi ll either have 
to get paper and pencil to map hi:, or her 
progre~., or be ble.,.,ed with extraordinary 
memory. 

lluoughout the multitude of turns. doors 
and pal> age lie trea ... ure., in the fom1 of 
co1n<.. key<.,. gem<, and fire. You mu'>t gmher 
21 of these item!> to he allowed acce to the 
well that holds the pool of life. Be advbed 
that thi .... world is infe~ted with Wrelnins. 
mther <.,low-wined. bat-like creatures whose 
:,ole purpose i-. to impede your progre~~ . 
Wh1le you are armed w1th a S\\.Ord. it ha no 
effect on the Wrclnin<.,. which mu t be 
avoided becau-;e coming in contact with 
one '>honens your life. Unlike the prover­
bial cat wirh its nine lives. you are allotted 
only three. but in each of these live, you can 
.,u.,tain a Wrelnin ·., !otting eight time before 
you -.uccumb. 

\ hy bother having a word if it ha no 
effect. you a<.,k? Ac. it happen . there is a 
mirror-image !..word hidden in thj world, 
which when found enable you 10 shoot 
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fireballs with your <.word. Also, once you 
have located a fire, the <.,word has the power 
to bum cenain items. You only need to find 
one fi re to obtain the power, but you need 
all the fire!> to gain access to the well of life. 

Your Mate of progress is continuously 
monitored and displayed on the right ide 
of the creen. Your well-being is repre­
'ented b> four hean \. Each time a Wrelnin 
touche you, one-half of one hean is lo t. 
So. gaJlant adventurer. ''don·, lose hean." 
The screen also 'hows a running total of all 
of the coins. keys, etc. that you have accu­
mulated so far. 

In order to enter this mythical world. 
you need a CoCo 3 with at lea t 128K of 
memol) and u joy tick. Eldus come with 
three pages of documentation that includes 
a brief background <;tory and adequate 
description-. of the items and feature found 
in the gar\e. Operation is smooth and the 
graphic are cri p. if not detailed. But the 
recommended di k backup wa impo~ ible 
using the BACKUP and COPY commands. Some 
of the popular copying util it ie~ proved 
equally l'ruitlc s in creating a backup copy. 
1:./dus ha a Pause feature. which allow 
you to take a breather and raid the · fridge to 
build up trength before facing another 
room full ofWrelnin . but it does not have 
a Save feature. Thi doe not pre ent a 
problem because it is an arcade type of 
game, playing time i hardly ever long 
enough to really necessitate a game being 
aved. 

Eldus is 11 fun game for young and old. 
and it docsn ' t require you to key in secret 
codes or spell . or try to figure out whether 
the author wanted you to TAKE. BRING. GET 
or maybe USE a cenain item. And at a time 
when many program are priced upwards 
of $20. it i good to sec that Eldus costs a 
reasonable S 16. It i a nice addition to 
anyone's oftware library. 

( PO RTSware, 1251 . Re)nolds Road, . uite 
414, Toledo. 0 11 43615,41 9-389-1515; 16) 

-George Af'tamonow 

L_Software CoCo 3 ] ----

Tazman­
Stock Markets 
in Space 

Have you ever wanted ro play the stock 
market or fl y a hip through space? Here i.;; 
an opporrunlly to do both. To:mun, wriuen 
by Judith A. Emge and di tributed by 
Eversoft Game Ltd. is a well-documented 
and user-friendly program that combines 

the lure of Wall Street with the unknown 
mysterie of planetary exploration. 

Prepare your provi ion prior to em­
barking on this journey. You' ll need to 
bring the following: OS-9 Level II Sy::.tem 
and Con fig di ks, a 512K CoCo 3 with disk 
drive and a joystick or mouse. Don't forget 
to pack your chan . a sharp penc1l. a blank 
di k and plenty of time. 

Before the appearance of Jam; Hoban 
Taz.man. a free trader. the GalactiC Empire 
held a monopoly supplying good., and serv­
ices throughout the galax1e . Ta7man be­
gan recruiting others into the illegal but 
lucrative business of inten.tellar trade. Soon 
the Empire. more often than not. found 
itself being underbid at world trade centen.. 

As an attempt to ree tabli h galactic 
upremacy. the Emperor impo!oted heavy 

fines upon planet!. dealing in the new free 
market. A battle ensued when the Scara­
bian star system refu ed to acknowledge 
aid fine . The combined force~ of high­

tech free trode !>hip and the Scarabian navy 
fought off a !>urprised Imperial Battle Fleet. 
paving the way for open trade. The Empire 
eventually fell. though not before leaving 
its wake of destruction and ruin upon the 
entire galaxy. 

Years have pa!>sed and your world has 
once again become productive. but one 
problem remains- trade rou te~ have been 
forgotten. Wondering if you have what it 
takes to be a '1 'azman." you dec1de to quit 
your mundane job and start a new life all a 
greenhorn. a novice pace trader. 

You begin the game oubide your newly 
acquired spaceship that is parked on one of 
the six world known to your ship'., com­
puter scanning device. You have a full tank 
of generic rocket fuel and $5000 of a\ all­
able funds. Your objective i., to generate 
profit buying and <,elling com modi tiel.. at 
various world trade center!... that in tum will 
be used to purcha'>C the most finely equipped 
starship technology has to offer. 

How you achieve these end.., depend'> on 
how well you chart and u..e the wealth of 
1nforma11on prc...ented. Some reference' are 
free. other., can cost an arm and a leg. If you 
happen to run out of fundl.. a bank offi cer 
will gladly draw up a loan of I 0,000 and 
raise your mterest rate another percent. 



MULTI-FONT PRINTER 

N,~QOOII 
~ow a Blazing ?7 

180 characters ;?-
second 

TheNX·1 you 
plenty of pnnt opt•ons for 
anract•ve pr nhng 
Four typestyles. 
Four pitch sizes. 
•n standard 
and rtahcs 
for a total 
of32 
NLO 
modes " 
The NX· 
1 000 Ratnbow 
giVes you all these !eatures plus 
online access to 7 color printmg and graphtcs 
Black, blue, red, yellow green v:olet and 
orange. Both models have a 1 year warranty 
and a 30 day on. ne Ina _ _ 
I NX·t0001SI'Ecs·•eoeo~tn'1.•2c;~~N.o t•h2l<101""""1 

~ ~,LO f711 -..o s.o & 6~pts E~l:l Do. 
bn1f\t Pooport.or•l ~ ~~..-~ ~. 
O..ST-' Oo..tltT lbWn i• P<."'l forwMI...,~• .. ~ 
1>'21&-VtfHds ~O<flti,..,H~ lH!YJ Tlla.lt!! 
C...0erO<R9 .. MI.I-.8G-~I.IodMID1920apl.\b:lo 
lo'lllnDOI' Bel-M~ T·oc'" fMC ?'X!· P. rllblot 
C-.s.. S..... ~ Siltt1 fHCI frool P- Sol! IN:~> 
c:em., £paM..., ION t,.,.,..,. 4< Data &"o11 lltl Dllr'o 
HX· 1000 llalnbolr IU flit In\ Jli «;~~ NlO • >' _.. NX 
I 00011 !)1& ~ 

NX-100011 SYSTEM INCLUDES: 
• Star NX-100011 Printer $2Q888 
• Blue Streak Ultima 
• Software Support Trio •S10 sr.ppmg 

COMPLETE 
NX-1000 RAINBOW SYSTEM 
INCLUDES: $269 95 
·Star NX-1000 

Colour Printer •$10 s~~~ppng 

• Blue Streak Ultima COMPLETE 
• Software Trio 
• Color Super Gemprint 

The Smallest, Sleekest, 
Fastest Serial To Parallel 
Converter You Can Buy! 
7 Switchabel Baud Rates 

) 

300 . 600. 1200 . 2400 . 
4800 • 9600 • 19200 
Use th1s ·smart• cable to con· 

ned a Centronics parallel printer 
to any version CoCo or use It to 
improve performance of your 

current punter. The 
cables are long.Jife, high 
qualrty shielded cables 
wrth moulded plugs for 
extra durability. 

Try a Blue Streak Ult•ma on 
your system for 30 days RISK 

FREE. One year warranty. 

The Blue 
Streak Ultima 

Powered verSion 
add $6.00. $3995 

• S2 Sll< pp. ng 

DAYTON ASSOCIATES orHv;,r, INC. 
9644 Quu ilwood Trai l • Spring Valley, Oh1o 45370 

SII•JlP4'10 charges to Ca·ada. P R • HI. AK APO FPO ate douole T rl!lle C!'arg!! to aJ o•t'.er 001rtres. 

Software 
Support Trio 
Type Selection/Tutorial 
Online instructtonal program that will select 24 
specral features of your printer or display meth­
ods to ltlCOrporate them into your 
programs 

Super Gemprint 
Wilt transfer Pmode 0, 1, 2. 3, or 4 ptcture screen 
to ponter 8'x11' hardcopy. Black/white, whitef 
black or grey level shadtng lor color. 

Hi-Res Super Gemprint 
Otsk sohware thai w lltransler a Hscreen 1 2, 3, 
or 4 ptcture screen to pnnter. Grey level shad ng 
for color 

All Three 
FREE Programs 

~_:~~r,::::,~~n~ $19 95 
--~-

Color Super 
Gemprin 
Print your Graphics Screen 
in Color on your NX-1 000 
Rainbow! 

Use your favonte program to create a 
pmode or hi-res graphic tmage, but 
don~ stop there I Run our color graph· 
res software and punt a color tmage 
us1ng a palette of 81 + colors on your 
NX. 1000 Rainbow from a CoCo 1, 2, 
or 3 Reqwes 32k ECB Dtsk. 

Visa & Master accepted within 
the continental U.S. 

Ohto res•cfents add 6.5% sak•' til\ 
COD add $3.00 



Your imerc 1 rate '>tan' at only 2-t percent 
{ouch)! 

When ... ccl..ing ad\ 1cc. -.troll on into 
Dauntlc'' Jane's. a planetary infomu1110n 
depot that hu-. valuable up-to-date infonna­
tion on planl!t di..,tance .... product locatiom 
and price<, (thl'i company mu\1 double a~ a 
travel agency). Keeping upd:ued record' 

It is entertaining, 
but unlike the fast­
paced arcade-type 
games, Tazman 
keeps you busy 
figuring 
calculations, 
planning trade 
routes and 
repairing the ship 
- a practical 
lesson in commerce 
and organizational 
skills. 

prevent\ the need of paying for the same 
inlonnation twice. You will be billed a 
'>mall lee for \ tngle product inqujric' or 
larger fee ... fm acce s 11110 a plan!.! I ponfolio. 
Mal..e \ ure a product can he \Old for profit 
on another planet before mal..ing a pur­
cha~e. [ ha!>tily loaded my -.hip full o f cargo 
that I couldn ' t -.ell an)" here m the current 
tmde route and felt a muon migraine l>Ctllng 
in as I hauled the dl!ad \H~ 1ght through 
!>pace. 

When yuu feel ready to invc<,l your 
capital. emer the trade center. The \lOCI.. 
exchange i a purple d1,pla) with current 
buymg and ..elhng pnce' and quanuue' of 
each product in the "arehou'>c. A chan i'> 
'upplicd wi th the program to keep tmcl.. of 
'itOCk mnrl..et infom1atton. Pnce\ nuctuate 
"ith the \':lr) ing level-. o f producuon and 
con umption on each planet. Keep tn mmd 
the adage "bu)' lov •. '>ell high" or) ou 'II end 
up back with the <,miling b:ml. officer. Plan 
a trade route carefully. pOl>\lbl ) ·hon hop~ 
to ncarb) planet<;. which save!> on fud 
co 1\. Keep in mind the need to u~e cargo 
o,pace "i\ely. 

The o,ub-compact ' h lp )OU begin w11h" 
in immediate need of rep:ur. II I'> recom-
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mended 10 pull on mto the Repair Facili­
llCl>. a !.pace gamge. from umc to time. That 
<;hip you thought wa. ... ..,uch a good deal for 
a quanerof a m1llion dollars actually needs 
major repair.. I f you think ~he' ll ~rill fl y, 
hop around becau e l>Ome planet repair 

facilitie!. f1x minor rep:ur., tor free. Don't 
tru~tthe ~pace mechanic..,' billing methods. 
Pay for pan1al repairs. then check to see i f 
the remaining repairs are free. 

If you plan to explore planets. tracker 
and communllallon de' 1ce.., '>hould be high 
on your h ' l of pnoritie'i. ome device.., 
fetch price-. upwards o f 4 million dollars. 
Chan the upgrJde equipment available at 
each Outliucr. Equipment offered varies 
on each planet. 

Finding unknown pl~mcl'.. of ,-.hich there 
are 50. t!. the moM t ime con~ummg a~pcct 
of the game. You have 10 input coordinate 
or bearing vanable~ into 1he ship'~ 
computer.then ~an the area for planet\. I f 
a planett located in the nearby vicmity. ''" 
location i '> displayed onscrcen. It took me 
some time to land on unknown planet-. 
because of low-level equipment. As more 
planets arc located on your trade route. 
profit marg1n') and new., update'i broaden. 

I became 1mmersed in the game rather 
quickly. It i entenainmg. but unlike the 
fa~t-paced arcade-type games. Ta:mon 
keep you buo,y figu ring calculations, plan­
ning trade routel> and repairing the ship ­
a practical te ... son in commerce and organ­
IZational \kill '>. A uaining h1gher mnl. a., a 
trader take' considerable patience. lf you 
have ju 1 purcha!>ed the game, a target date 
in mid-spring"' ould not be far off the mark. 

(EH~rsoft Gnm~ Ltd., P.O. Box 335-'. Ar­
lington. W,\ 98223, 206-653-5263; $2-'.9- plu 
$2 S/HJ 

-Tony Olhe 

Software CoCo1 2&3 

Arcade Action Packs 
Volumes 1 & 2-
A Gallery of Games 

I was very plea<;cd 10 receive a rev1ew 
3'\'iignmcnt from THERAI"'BOW: I like writ­
mg. and I lol't' arcade game\. I have been 
hooked on video games !> ince a Pom: 
rnuchine wu<; installed in Duque!.ne Uni­
\Cr.it) ·,recreation center. (I mi~ed mo~t 
ol my cla"c" that day.) 

Over the )Cars I have collected severJI 
computer' and video game machines. with 
I he "oflw:~rr to go with them. Perhaps thi !> 

is why I find Act tOll Arcade Pack,) \ o/umes 
I &. 1 from Chri topher English Communi­
cations to be a bit disappointing. 

There are two programs on each di k : 
Loser Blir: and Kung-Fu fighter on \'ohune 
I. and PrttKY 111 Polar/and and Pyramtd 
Pne on \ 'olume 2. All are lacklu ter ver­
sion of programs we have seen before. 

Although cnch program is different. they 
all share seven1l characteristic!. that could 
be improved. o,uch as irritating music and 
'ound effects and overly long delay!. be­
tween play round . The volume control on 
my television took care of the fir.t prob­
lem. but there is no way to sk1p the delay~. 
I had 10 wait them out. Abo. there are no 
game pause feature for when family or 
nmure call s. 

The mo..t original game pre emed is 
Lasrr Blir:, which, unfonunately. I liked 
the lea 1. You must useajoysticl. to maneu­
vera pair of Ia er cannon -one honzon­
tal. one venical - to dc<,troy cute liule 
alien invader. as they de'>Cend upon your 
terrirory. The trick here i1> that your la<,er 
fire is only lethal where the beams inter­
-.cct,giving the aliens ample opponunity to 
dodge. 

8 /ir: suf fers from a poor joy tick routine 
that cau e1. the cnnnon to be difficult to 
comrol. Smcc the BASIC code 8 /ir: i s writ­
ten in is copy-protected. ca.,ual hackers 
cannot go into the progrnm to write their 
own routine\. 

Kunf( Fu Fif(lller is imilar 10 most of 
the maniaJ am <;imulmion'l ..o popular during 
the last few years. Yourcharactcrmust kick 
and punch his way past guards to rescue his 
grandmother from the evil Tao Yin Fa. l f 
your energy run' out before )'OU rc\cuc 
your gmndmother. the game cndo;. 

Each punch or kick you throw in Kung­
Fu, u1.ing the keyboard. hit '> your adversary 
if you are within range. Each blow h~ the 
-.amc effect no mauer which pan of the 
body i hit. The guards have no real fight­
ing sty le: they \Cem 10 throw punches and 
kick!> at rundom. There io, no ducking. 
dodging or punch block ing. A Ourry of 
l.icl. <;and punchc' with an occa,ional back ­
\ tep get' )OU pa~t most of the guard:-.. 

The graphics of Kunl(-ru Fighter ap­
pear to he created 1hrough the CoCo· s DRAW 
command and are not appealing. All three 
'er~ion!>ofthe ColorComputerare capablc 
of beuer. 

After playing Ktmg-F11 Ftgluer for a 
"'hile. I found that! didn 't care i f I reached 
Tao Yin Fa or not. 

Volume 2 i-. a heller vulue for your 
money. Both Pe11~y in Polar/and and P\·ra­
mtd Pete have mce gmph1cs, although 
movement Ill Pen.v._, is rather j erky. 

In Peng,\ your j ob i'> to infiltrate the 
stronghold of 1he evil Muncher-; and de-



o;Lroy as many of them as you can by smash­
ing them with blocks ofice. The urvi val of 
Peng-City depen<h upon your expeni eat 
dispatching your adver arie . 

A>:. mentioned before. the graphic of 
Pt'llgy arc rather jerky. The charncters seem 
to jump 10 new po it ions instead of flowing 
smoothly. The Pcngy character is nicely 
animated. though. 

U ing either a joystick or the keyboard. 
you move your Pengy around the creen. 
avoiding Muncher;; umi l they are in posi­
t ion 10 be em shed by a giant ice cube. Bur 
you mu 1 hurry! Ne\\. Munchers appear 
onscreen at interval • and you have a lim­
ited amount of time to dbpatch them ull. 
Being touched by a Muncherorrunningout 
of time cauc;cs you 10 be rumed into an 
Eskimo pie. 

This game is ruther dull nL the lower 
levels ofpluy. lf you wajt long enough. all 
of the munchers line up and allow you to 
de troy them with a si ngle ice block. 1r is a· 
the game progresse that Pen,f(y become a 
challenge. The M unchers move faster and 
appear more frequently. There arc also 
fewer ice blocko; to hide behind. (Don't 
make the mi<>tukc of allowing all of the ice 
blocks 10 vani h before you defeat the 
Munche,..,.) T must admit Pengy in Polar­
land has begun 10 grow on me. 

l wish a dif ferent color scheme had been 
used. though: The core and timer are 
impo sible to read on my television et due 
10 lack of contrast. Using the alternate 
Color mode on powering up the computer 
doe not help. 

There is also a to rally u eless high-score 
board that doe not save to the disk. What 

the point? 

I liked Pyramid Pete 
the most of the four 
programs because of 
the nice graphics and 
responsive joystick 
control. 

Pyramid Pne i ·a l. tandard Q-bert clone 
with no surprises. You must u e your j oy-
tick to move Pete up and down a pyramjd­

shapcd stack of boxe'> in ordcrto change the 
color of each box. Pete is pursued by vari­
ous bad guys, whose :.ole intent is to stop 
Pete. 

I liked Pyramid Pete the most olthe four 
programs because of the nice gntphics and 

re ponsive joystick comrol. However. Pete 
has one feature l can definitely do wi thout. 
One of the bad guy . the Changel ing. h31> 
the obnoxiou habit of jumping onto boxe>:. 
Pete hac; al ready landed on and changing 
them back 10 the base color. Maddening! 

The documentation accomp~mying the 
games consists of several ph()(ocopied sheets 
fearuring computer-printed gruphics. They 
suffer from minor errors in the loading 
instruction . poor pelling and awkward 
grammar. 

A nice fenrurc of the documentation is 
the folksy lcncrs to the consumer that Mr. 
Engl ish has wriuen. ln the e leuers he tells 
u:. a bit about how each program was writ­
ten ~md some of his plans for the future. 

In a way,the Action Arcadl' Pr1cks chron­
icle Mr. Englio;h 's progress as a game pro­
grammer. He definitely gets better as he 
goes aJong. 

Action Arcade Pack \lolume I will run 
on any Color Computer with at least 64K. 
Action Arcade Pock Volume 2 requires a 
Color Computer 3 and a joystick. 

(Christopher English Communications, ~(). 
25 ColleJ!e Point Blvd., #8G, Flushing, NY 
1135~. 718-'45-6589; $9.95 plus $3 S/H per 
djsk) 

-James J , Walton, Jr. 

Stay on top 
of your finances With Coco-Accountant 3 

If you're like most of us, keeping track of your finances is a hassle. Messy check­
books, boxes full of old receipts, and panic at income tax time. But your Color Computer 3 
can turn you into a financial wizard if you have Coco-Accountant 3. 

This full-featured, home and small business accounting program answers the three 
big questions we all have about our money: Where did it come from? Where did it go? And 
what can I deduct from my income taxes? 

CoCo-Accountant is easy to use and menu-driven. Just set up a list of accounts and 
start entering your transactions. Checks, credit cards, cash, paycheck information, inter­
est. In any order. Just toss it in and CoCo-Accountant sorts it out. Here's what Coco-Ac­
countant will do: 

• Ust and total transactions by account, for any month or the whole year. 
• List and total transactions by payee or income source, for any month or whole year. 
• List and total transactions by month, with income, expense and cash flow summaries.,....--------. 
• Quick year to date account and month summaries. 
• Printed spreadsheet showing activity by account and month for the whole year! 

Toll Free Orders 
1-80(}..628-2828 

Ext. 850 • List and total tax-deductible expenditures and taxable income by account. 
• Quick, easy checkbook reconciliation. 

Coco-Accountant 3 will run on any CoCo 3 with a disk drive. And it's only $39.95. fYVe also have Coco­
Accountant 2, with most of these features, for 64K Color Computers at $34.95). Send check, money order or 
credit card information to Federal Hill Software at the address below or call our Toll-Free Order Line at 
1-800--628-2828 Ext. 850. Order now and bring your finances into the Computer Age! 

Federal Hill Software 8134 Scotts Level Rd., Baltimore, Md. 21208 Info. 301-521-4886 
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Education Notes 

.. Toronto, Ontario .. 
for a Basket 

T 

by Steve Blyn 
Contributing Editor 

h1" month ·:!> anicle i" an ell.pan­
-.ion of la\t mumh · '> edurmional 
mmh tlrill progmm. I have 
convened the \a me program to 
act.:ept data '>tatemenl\. v.h1ch 

enable' U'> tn emer matenal in the area-. of 
language an ... .,<x:•al \ tudic.., and ..cience. 
To d~mon-.u ate a nc'~ vcr~ion ol the pro­
gram. ! have chchen a Canadwn pruvin e-.­
and-capital' gam\!. 

TI1e progranf-. ba-.kethall '>hell ponion 
remain .. I he -.;unc a.'"''' momh ·~ 'Lrength 
of thb program t'> that it j, u ... ablc '' ith a 
variety of .. ubject mn11er. All of the pro· 
gmm line ... up to and includmg Lme 170. 
are the ... amc a .. la-.t month You tlo not need 
to ret)'J~ the-.e line' tf )OU t)[>t!d m la!>t 
month·., program. If you ha\ c Ja,t month ·., 
program . .,impl) load it and type DEL 180-
and pre'" r'l ER. Th•' delete' Line tHO and 
thO\C fnllll\\ ing it. leaving) nu \\ llh all of 
the tine-. from tO through 170. You need to 
l)'J'C mnnl) the remaindcrofthi' month·, 
program. When ) ou -.ave ,Yllur work this 
month. )'OU " ill have two complete \.Cr· 
ion' of the ha\letball program. 

The onl) dtffe rcncc in the beginning 
ponion uf the t \\.O vcr,ion-. i\ that Lme 15 
mu-.t be atlded to thi month ·., program. 
Thas i!. becuu-.e there are data .. tatcment'> to 
be read 111 and U\ed by the computer. Line 
15 \Ct., up tht: dimen-.ion of the data tl2 
pair'> in th1., t:a-.e) and rend' them IIllO the 
program. When you want to input daffcrent 

Su,·r 8/\'11 tt'm lte:s limit rn·t•luwnul uml 
gifted C'luldren. Ito/tis two mcwer s dt.'· 
(!rrr \.and It as 1nm u11·ard\ tin tlw dt•stxn of 
pro~ram.r w uultlte lwndicappec/. 11 e owns 
Computer Island wtd /n•t•\ in Swt~n lsland . 
• Vr11 } orJ... 
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data. '>Imply adJu~t the' aluc nf Variable M 

on Line 15 to alen the computer to the 
amount of data. 

The data i-, entered at the entl of the 
program. I choc.,e to enter three paar\Of data 
~ratcment' lor each program line. Thl\ wa., 
done to male ptoofreading for typing mi:.­
talc-. ca-.acr. You can actutall) cmcr up to 
255 char.tctef'> on an) data lane. but I have 
found from experience that thi ' often get\ 
ctmfu-.mg to proof or edit. 

I included two additinn'> tn the original 
game: a tamer and an ending ~core. The 
timer :.t:rve' to l ecp the game mo' ing 
along 'moothly. Too often. \tudents just 
-.wrc at a 4ueo;tion they cannot am,\\. cr. The 
timer i-. !.1!1 for 20 <;ec.:ond '>: if no an "er i\ 
entered dua ing that time penod. the an ... wer 
i'> con,•dcrcd to be ancorrecl and the pro­
gr:un proceed,. The timer i' contained in 
line~ 200 through 230. Euch !.econd i' 
appro>.Jmatel) 60 poinh on the computer' ., 
internal timer. Therefore. 20 ... econd!> has a 
value of about 1200 (60*20) on the timer. 
If )'()U \\ant to alter the timea. change the 
value of Variable K on Line 2 10. 

The other change b a -,core limit that 
enth the g;~me. I cho'c a ..core of 20 point-. 
to be a logical ending. Whether the player 
or the computer receive., a \COre of 20. the 
round b con idcrcd at an end. The variable<; 
A and B on Line I HO control th1 feature. 
You can ol coul"iie lengthen the game b} 
rai-;ing thc!>e number-.. You can al\o elimi­
nate thl !> feature altogether b) not typing an 
the la <,t ponion of the line that begin' with 
the I F \tatcment. 

After each round i., O\'er.the player can 
begin another round by pressing 1 \ITI ·R. or 
end the program b) pre-.~ ing E. Please feel 
free to male an) modification . 

I 16K Extended 

r-----,.,/ 

L\ A s0 ............ 211 ::..J 120 ............ 26 
180 .......... 196 
250 .......... 254 
310 .......... 218 
360 .............. 2 
END ............ 78 

The Li ting: BASKETBL 

10 REH"THE BAS~ETBALL CAP ITOL ' S 
DRILL STEVE BLYN. COHPUTER ISLAN 
D. STATEN ISLAND, UY.I989" 
15 H-12:DTH A$(H) .8$(H) : FOR ~-1 
TO H:R£AD Al (Tl . Bl (T):NEXT T:REH 
M ••• THI S IS A NEW LlNE " 
30 FOR X-1 377 TO 1383:POK£ X.l72 
:NEX T X 
40 FOR X-1400 TO l406:POKE X.172 
:NEXT X 
50 FOR Y- 1156 TO 1348 STEP 32:PO 
KE Y .239 :NlXT Y 
60 FOR Y- 1179 TO 1371 STfP 32:P 
OKE Y.239:NEXT Y 
70 FOR X-2 TO 16:f0R Y-0 TO 7:SE 
T(X.Y.8):NfXT Y. X:POKE 1060.1 91 
80 fOR X-47 TO 6l:FOR Y-0 TO 7:$ 
ET (X .Y,8 ): NEXT Y.X:POKE 1083.19 
1 
90 PR1 NT@99."000"::PRl NTi122. "00 
0": 
100 POKE 1196.223:POKE 1203, 197 
110 FOR Y-1 228 TO 1296 STEP 32:P 
OKE Y.218:NEXT Y 
120 POKE l323.214:POKE 1354 . 214: 



POKE 1324,22l:POKE 1357,217 
130 POKE 1260,222:POKE 1229,214: 
POKE 1259 .214:POKE1290 .212 
140 FOR Y- 1204 TO 1300 STEP 32:P 
OKE Y.202:NEXT Y 
150 POKE 1331.198:POKE1362.198:P 
OKE 1332.205:POKE 1365,201 
160 POKE 1268,206:POKE 1237.198 : 
POKE 1206,194 
170 POKE 1267 . 204:POKE 1234 . 201 : 
POKE 1201.193 
180 P•RND(M):PRINT@416.AS(P);"'S 

CAPITOL" :IF A-20 OR 8- 20 THEN 3 
30 ELSE 190 
190 PRINT@448. "":PRINT@448,"1S .. 
. " ;: POKE1199 .148: REM- THE BALL 
200 TIHER-0:K•TIMER :REM 20 SECON 
0 TIMER 
210 K•TIHER:IF K>1200 THEN PRINT 
@454,"TIME IS UP":PLAY "L4D-D -O· " 
:GOTO 260 

220 EN S-INK EY$ 
230 IF ENS-"" THEN 210 
240 LINEINPUT ODS:REM· STUDENT'S 
ANSWER 
250 IF OOS-85(P) THEN 290 ELSE 2 
60 
260 FOR Y-1199 TO 1080 STEP·30: 
POKE Y.l48:SOUNO 230 .2:POKE Y. l2 
8:t1EXT Y 
270 FOR T• l TO 3:POKE 1083 .239:P 
LAY "Ll0A":POKE 1083.19l:PLAY "G": 
NEXT T:B•B+Z:PRINT@l2Z.B: 
280 PRI NT@454,8\(P):GOTO 310 
290 FOR Y-1199 TO 1080 STEP 34:P 
OKE Y,l48:SOUND 230.2:POKE Y.l28 
:NEXT Y 
300 FOR T•l TO 3:POKE 1060 .239:P 
LAY"L10F": POKE 1060 .19l : PLAY "F": 
NEXT T:A•A+2:PRINT@99,A: 
310 ENS- INKEY$ 
320 IF EN S-CHRS(13) THEN 180 ELS 

Nine-Times 

E IF EN~"E" THEN 350 ELSE 310 
330 PRINT@416,STR1NGS(64.255);:P 
RINT@422."THIS ROUND IS OVER"::P 
LAY"L20GFEDCCC" 
340 EN5-INKEY$:1F ENS- CHRS(l3) T 
HEN RUN ELSE IF ENS-" E" THEN 350 

ELSE 340 
350 CLS:END:REM ***THE NEW DATA 
BEGI NS HERE 
360 DATA ALBERTA.EDMONTON.BR£TIS 
H COLUMBIA .VICTORIA .HANITOBA .WIN 
NIPEG 
370 DATA NEW BRUNSW£CK.FREDERICK 
TON.NEW FOUNDLAND.ST.JOHN'S.NORT 
HWCST TERRITORIES.YCLLOWKNI FE 
380 DATA NOVA SCOTIA,HALIFAX .ONT 
ARIO.TORONTO . PRI NCE EDWARD lS .. C 
HARLOTTETOWN 
390 DATA QUEBEC .QUEBEC CITY , SASK 
ATCHEWAN.REGINA.YUKON TERRITORY . 
WHITEHORSE 

The first magazine devoted exclusively to OS-9! 
MAT H TUTOR SE RI ES ON DISK 

Every other monlh you wlll receive a dlskjam·packed 
with programs and arUclcs all for OS-9. 

f.ach l'!llue conl>ltru. 10 m lpful and wo~ful progra~m '" help b uild your C>S-9 
ltbnuy • llllll.ruc:Uo ..... cx.amplao. and Rmplcs or Oa«kO'l proceduJ'CA .md 
•ubroullnc• lD hdp with your own progr.un• and your nndcnotandlng o( lbst<OO 
• C PI'OfVIUNI and prow-;unml~ eli.CUnples • Projl):nm r<>~cwa, Hlnt.a, Ht lp 
c:olunuu. IU1d lnfurmnu,.., urtlclce lD odvancc your knu••lcdge of OS 9 • Supplied 
totally of 5.25" disk • llound mnnual """'"'each new •nbJICJ1ber ror hd p In 
getting N!Tw '""'"'• up IU1d running. 101 wdl a.o Upoi on U• lng II With n r.om dlll'k or 
h;Ud d18lc ' 1\]J gmphi<:/JO)'iltiCk lntc:rfaec (or~......, O( u•~ 

1-Year Sub 1 $34.95 Canadillil postage, add $1.00 

Foreign pos~agc, add $7.00 

llack l sS Uf Sj Ollclc !Muc:a an: aVUIIablc for the May. July. September. Dnd 
Novnnbu 1989 t.Muca. Ple.ue wr1te (or ln(onnouon on Oack luuc conle!nt8. 

Back Issue, ca. $7.00 Foreign postage, add Sl.50 ea. 

Maggzlng Sou ret:; Due lo mAny tnqu tri<'s. the .,..um: CO<k ror the 
m:>ji:IZine gr.aphlc 1heU Ia being prolllded u an lnfonunttorul! tool. Included 18 
the oclual 6aa1C09 aoource code and complied modulu on dtak. u well as 
dGC:\.ImcntaUon and a pnni.cd copy or the 60UI'eC code 

Source, $24.95 

To order, pleuc •end C.S. 
ched< or money order t.o: 

Foreign post.sgc, addS 1.50 

JWT En! · (Technical """'-~lnncc:) 
erpnses (2 10)·7118-7694 J 

5155 Lockwood Blvd. 
YoWlgstown, OH 44512 

Sony. no C.O.l>.'ll: t'orelgn & Cantldlnn ordors. pkny usc U.S. moocy orders 
u.s. c:hccko. allow 3 "'"""" ror rc<:.-lpt or n~· """~/b:w:lc "-"ue. 

" ' u • t. , ..... ,.. • I •~c-r•-•• •-. • - c.,. ...... ~ ... a • • l <~~oe. 

Division Tutor ...... . $ 19 . 95 
Multiplication ....... 19 . 95 
Factors Tutor ........ 24 . 95 
Trig . Tutor ... . ..... . 24 . 95 
Linear Equations ... . . 24 . 95 
Quadratic Equations .. 24 . 95 
Fractions-Addition ... 24 . 95 
Fractions-Subtraction 24 . 95 
Fractions-Multiply .. . 24 .9 5 

VERBAL MATH PROBLEMS DISK 

Comparison Shop ping . . 
Bank Ac co un t ........ . 
Sales and Bargains .. . 

~ 
(718) 948·2748 

227 Hampton Green. 
Staten Island, N.Y. 10312 

Add $1.00 postage, NY r es. add tax 
VISA, MC • Send ror free catalog 
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Battling 
the evil 
Swordmaster 
on the 
CoCo 

by 
Steve 
Britton 

T he <,amum1 mac.ter quietly muncrs an ancient prayer as you 
de.,cend .into the darknes of the cave and enter the multi-level 
dungeon of the evil Swordma ter. If you urvive the fi r~l eight 
levet... ol the tWisty caverns. each filled wilh evil creatures, and 

ktll the wordmu., tcr. you earn the rank of amur.1i. 

The Game 
You are the man m the upper left comer of the screen with your <,word 

drawn (repre\cnted by I ). To mo"e around. use the arrow keys: 10 .,wing 
)Our ~word. pre,., the 'pace bar. You will notice everal gold block"> 
''llhm each le\el. The'>e are gold bar-. and are ''onh tOO points each. 
There 1 ah.o a blacl--and-gold bloc!- near the center of the 'crcen in leveh 
I through 4. 1 o get pa.,t a door. you must have a core of at least 500 pomts 
for each previou'> le' el. For example. to get pa\t a door on Level 3. you 
mu\t ha' e at lea \I 1500 points. 

A' )OU tr:l\ el through the dungeon. mon tel'\ jump out from the 
~hadov • ., bel ore you and '>tan running toward you In order to !-til the .. e 
monster ... )OU mu't w.mg >our .,word at just the right time. I f you hit a 
monster. you recehe a certain amount of point..,, depending on the 
mon'>ler )OU hi t I I )OU mi o,.,, your 1reng1h i paniall) dnuned. I f you1 
Mrength rcachc~ 0. you are dead. The lower the level you arc tra,eling in. 
the more po" crful the mon,ter., are and the more 1reng1h they can dra.in 
from you. 

Every lime you swing your heavy sword, your energy goc'> down. TI1e 
amount of energy you have left is represented b} the word sw 1 NG at the 
lo'' er right comerolthe '>Creen (nlong with strength and core indicator ). 
I f your -.wmg powl.!r reache!> 0. )'OU \'-On't have enough energy to ~wing 
}Our ~word unul you etther get to the next level or ~tcp into an energy 
chamber (located at the top of the 'creen near the middle). Each time you 
'ltep 11110 an energ) cham her while your \\ ing power i~ at 0. your ~wmg 
power 1s mcrea.,ed to I . But the energ) chambers are not unlimited in the1r 
power .,upplte~. '>O u\e them wi...ely. 

To de..,cend 10 a deeper level. you mu't get to the pit ::11 the lo,~.-er left 
of the .. crccn. En~f) ume )OU go dO\\Il a level. )OU are awarded more 
'>trcngth. The amount you gain depends on ) our .. core at rhnt po11111n the 
game. 

The la.,t lour level'> are o,haped differently from the first four. You w1ll 
notice that there are not an) doors or energy chambers on thc..c level\. 
You mu\1 be careful\\ ith )OUr\\\ ingingpower- once you run out. that'\ 
11 until the ne\1 level. 

Another difference you will notice i'> that there doc n't appcarto be a 

Stt'\'c' Britton 1.\ u lt•lj~ taur,:ht prm:rammcr ll'ho has worked with the CoCo for 0\'£'1' sr' 
yran /It• C'{/11 he• c·omaued at Rt. 2 . Rn r I 015. Friend\l'ille . TN 37737; (6/5) C)95 203.J . 
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pit leading ro the next level. This i s because 
on each of the e levels you must find a 
secret door that lead to the pit. In order to 
find thc'>e doors, you must first have a key. 
To obtain a key on a cena.in level. as with 
opening a door in the upper levels. you 
must have a score of at lea t 500 point~ per 
previous level. For example. on Level 6 
you mu 1 have at least 3000 points to oblam 
al-cy. lfyoupo e sal-ey. thecenter ofthe 
l>Creen at the bouom displays the word KEY. 
Once you have the key. you mu 1 search 
that level for the secret door. 

To -.earch a cenain ponion of the wal l. 
move be<;ide that area (or over it. under it . 

16K Extended • 
8 ................ 163 
18 .............. 189 
33 ................ 17 
45 ._ ......... 250 
58 ••• - ......... 176 
71 .............. 119 
79 .............. 186 
95 .~ ........ 103 
102 .......... 30 
114 ............ 253 
119 ........ -.. 178 
127 ............ 144 
131 .......... 1N 
END ........ 110 

The Listing: SA,..URAl 

0 ' COPYRIGHT 1989. FALSOFT INC. 
I SOUND255,l:FORW~-1T05:CLS:PRIH 
T&l5,"'/"::FORX-1T025:EXEC43350: 
NEXTX:PRINT@l5 . "' -" :: FORX- 110100 
: NEXTX: PRIIH~l5 . "\' ":: FORX• 1T010 
0:NEXTX:PR!NT@l5. "- '": :FORX• ITOl 
00:NEXTX:NEXTWW 
2 SOUND25 ,10:SOUND90.10:SOUNDZ5. 
6:FORX- 1T0250:NEXTX:SOUND25 ,3:SO 
UND90.15:50UHD25.5 
3 PRI NT@l06. "•** SAMURAI ·•~": PR 
INT@l3l ,"A STEVE BRllTON PRODUCT 
ION": PRI NHt204. "GE:T READY •.. " 



etc.) and pre!>!> S for -.e:uch. If nothing 
happens, that i!> not the correct area and you 
mu'>t o..earch somewhere el..e. If a new group 
of tunneh appear'> along with the pit, you've 
found it! 

Fighting the Evi l wordma ter 
Once you have penetrated the first eight 

le\els of blood-th1r.-.t)' mon-;ter~. '' ielding 
a heavy sword and searching for ecret 
doors. you must face the evil Swordma ter. 
keeper of the dungeon. The creen ho\.\S 
you on the left. standmg with your trul>ty 
word drawn. and the Swordma~ter on the 

right. Both of )OU are m h1 throne room. 

4 FORWW- 1024T01535:P- PCEK(WW):IF 
P- >64THEN POKEWW,P -64 
S NEXT WW 
6 L- 1:SC-0:E- RN0(5)+10 
7 GOT086 
8 SW- RN0(20) 
9 J-1 
10 K-32:1FL-11HEN12 
11 ST-ST+I~TCSC/500> 
12 RESTOR£ 
13 FORT- lT0?.7 :REAOX.Y:FO~A-X TO 
Y:PRINTIA." "::NEXTA,T 

14 DATA33.61 . 69.70.99.103 . 13C.l3 
5.163.167.11.12,75,76 
lS OATA26.28.90.9Z .80 .81. 213 . 214 
.112.113,143,146.177,191 . 149.150 
.l5S.l59.219.223 
16 OATA254.255.282.287.291.315 . 2 
32.243.264.278.328.342.360. 374 .3 
23,32'.355.356.387,388 
17 PRINTe160+26.CHRSC138+16)::PR 
1HTIS4 . CHRS<143•16);:PRI~T@132.C 
HRS( l'3+16>::PRINTI235.CHRS(l43+ 
16): :PRJ Hl419. CHRS <131);: PRINT@ 
420.CHRS( 131): :PRINTI10. "x x" : 
18 HS-"' /":PR1t1Tt33 ,HS; :YU- 33:YP 
- 1057:PRINTel31,"1evel";:POKE119 
5,48+L:EXEC44539 
19 PRINTiYU .MS::O• RNO<S0·(L•3)): 
IF0- <31HEN47ELSEYP- YU•1024:PRINT 
iYU .MS: :AS- INKEYS 
20 IFAS-CHR S(9!TH(N3l 
21 I FAS-CHRH 8)THEN36 
22 IFA\•CHRSC10>THEN38 

The fight Mans when you take the fir t 
swing by pressing the space bar. Then all 
you can do ic; press the .,pace bar as fast a 
you can. hoping to drain all of his strength 
before he drains all of yours. 

The CoCo keep rrnck of hits and mbsc!>, 
reponing results directly under the lighting 
area. If the word BLOCKED appear.. under 
you. you have blocked a 'wing thrown by 
t.heSwordmaster. lfyou see HIT H IH under 
you. you have hit the Swordmaster und 
dramed some of h1s '>lrength. The ..ame 
goes for"' hat appearl> beneath the Swortl­
master except '' hen he hils you. the \Creen 
read. HEH HEH! . 

23 IFAS-CHRS(94)THEN42 
24 IFAS-"S"ANOKY-1fHEN109 
25 IFAS-" "ANOSW>0THEN45 
26 PRINTCi416+2l."score":SC: 
27 PRINT8448+21."sw1ng"; SW: 
28 PRINT@384+20 ."strength";ST: 
29 I FSC>- L" S00ANOL <•4 THENPR I tiT@1 
86," "; 
30 IFSC>-L*500ANOL>-5THENPRINT@4 
58 ."key" ; :I<Y- 1 
31 GOT019 
32 P- PEEK(YP+2):1FP<>96THEN78 
33 PRitii@YU," " ;:YU-YU+l:HS-"'/" 
:J- J+l 
34 1FPEE~<YP-2)- 149THENSC-SC+200 
35 GOT019 
36 IFPEEK(YP·1)<>96THEN80 
37 YU- YU · l:MS--\ ' ":J-J·1:PRINT@Y 
U+2 ." " : :GOT019 
38 P- PEE<CYP+32>:IFP<>96THEN82 
39 IFPEE~CYP+33l<>96THEN19ELSEPR 
I IH@YU." ";: YU- YU+32: K- K+32 
40 IFPEEK(YP+32) - 149THEN SC- SC+2 
00 
41 GOT019 
42 P- PEEK(YP· 32): JFP<>96TH£N84 
43 IFPEEK(YP·31><>96THEN19ELSEPR 
1 NT@YU." ": : YU- YU· 32: K-K· 32: I FY 
U• llANOSW- 0ANOE>0THEN SW-SW+ l:E­
E-1 
44 GOT019 
45 IFM~-" ' /"THEN PRINTeYU+l , " ": 
:FORX-1T010:EXEC43350:NEXTX:FORX 
- IT0100: NEXT X: SW-SW · I : PR JIIT(f448+ 

Helpful Hints 
1l1e clo er you are to a wall on the right 

ide. the le s chance there i that a mon ter 
will jump out. Ifyou want monster to jump 
out c;o you can gain more point . get a!. far 
to the left of a wall as you can. 

Score as many point as you can on 
each level in order to decrease your chances 
of being trapped on one of the lower level\ 
without 'wing power or a ke) . (In -,uch a 
cuo;e, you might comider hara-kiri.) 

Just type (C)LOAO- SAHURAI• to load the 
program. "Beware!" the c;amurai master 
warn\. "Your '>trength and energy have 
their hmit-,!" ..J 

26 ,SW: :601019 
46 PRI NTiYU." ·";: FORX- 1T010: EXEC 
43350:NEXTX:FORX-1T0100:NEXTX:SW 
-SW· l:PRINT(f448+26 .SW ; :GOT019 
47 IFK+(J+7l>K+32 THtN19 
48 O- RN0(4)+3 : FORX- YP+2TOYP+O:IF 
Pff.K(X)<>96THEN19ELSENEXTX 
49 SOUN0255.2 
50 !FPEfK(YP+Q><>96THEN19ELS£TM­
RN0(3~l):ON TH GOTOSl . S2 . ~3 . 54,5 
~.56 . 57 . 58.59.60.61 
51 TP-!- 42:GOT062 
52 TH- 31:GOT062 
53 Hl-45:GOT062 
54 T~-60:GOT062 
55 TM-43:GOT062 
56 Ho!- 39 :GOT062 
57 Tl-!- 46 :GOT062 
58 T!o!- 40:GOT062 
59 TI'.-44:GOT062 
60 l~-62:GOT062 
61 l!o!- 34:GOT062 
62 FORMA- YP+(Q · l) TO YP+1STEP·l 
63 PRINT@448+26.SW: 
64 IFH$-" \'"THEN M$-" ' / " 
65 FORX- 1T0100:NEXTX:POKEHA.TH:P 
OKEMA+1.96 
66 IFINKEH-" "ANDSW>0THEhPRINT@ 
VU ,"' ·";:FORX-1T010:EXEC43350:H£ 
xrx: sw-sw-1 
67 IFPEEK<HA· ll - l09THEN FORX- lTO 
5:SOUND89.l:NEXTX:PRINT@YU."'/ " 
: :SC- SC+TH:GOT0:9 
68 PRJ NT®YU. '"I"; : NEXTHA 
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Protect and highlight 
your important 
magazine collection 
with sturdy 
RAINBOW binders 

Distinctive, Durable RAINBOW Binders 
THE RAINBOW IS a VItal resource to be referred to 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Name -----------------------------------------------------------------------------
Address 
City State Z IP ------------------
0 My check in the amount of is enclosed. (In order to hold down costs, we do not bill.) 

Charge to: 0 VISA 0 MasterCard 0 American Express 

Account Number Expiration Date ----------------
Signature ----------------------------------------------------------------------

Mail to· Rainbow Binders, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. 

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

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



69 IFPEEKCHA)•96THENPOKEMA•l .96: 
GOT019 
70 ST- ST· RN0(L+L):POKEMA+l,96:1F 
ST>0THEtll9 
71 CLSRti0(8):PRitii8202,"YOU'VE 8 
EE.H" ; :PRINTi234 , "KILLED IN"; :PRI 
NT8266. "THE DUNGEONS": : PRI'r&301 
. "OF"; : PR HH~325 . "THE EVIL SWORD 
MASTER II"; 
72 FORZZ• l924T01535:P• PEEK<ZZ):I 
FP>• 64THENPOKEZZ.P·64 
73 NEXTZZ 
74 SOUN01 . 10:FORX•IT010:NEXT:SOU 
ND1.5:SOUN070.20:FORX•IT050:NEXT 
:SOUND1.10:SOUND70,5:SOUND110 ,15 
:FORX-lll01ST(P- ll:SOUNDX.3:NEXT 
:SOUN01.30:CLS 
75 PRINT874 ,"score: " ;SC 
76 PRINHi480, "hlt any key":EXEC4 
4539 
77 RUN 
78 1FPEEKCYP+2)•159THEN SC·SC+l0 
0:GOT033 
79 GOT019 
80 IFP£[K(YP·l)-159THEN SC- SC+10 
0:GOT037 
81 GOT019 
82 IFYU• 387THEN L• L+l:GOT07 
83 GOT019 
84 IFYU-308THEN L- L+l:GOT07 
85 GOT019 
86 ONL GOTO 87 .88.89 .99.91 .92 .93 
. 94 .95 
87 CLS!i:ST•l8:GOT08 
88 CLS6:GOT08 
89 CLS8:GOT08 
90 CLS7:GOT08 
91 CLS4:GOT099 
92 CLS6:GOT099 
93 CLS3:GOT099 
94 CLS0:GOT099 
95 1FZZ<l061THEN119E SECLS0:PR1N 
Ti40. "congrat.u I at. • ons";: PRIH@76 
."samurai";:FORX-1216T01246:POKE 
X. 39:POKEX+l,47:fORT- 11010:EXEC4 
3350:N[XT1:POKEX+1.32:POKEX+l.45 
:FORT• lT07S:NEXTT:POKEX .32 :NEXTX 
:POKE.X 1.39 
96 SOUN0100 .5:SOUND130 . 2:FORX• lT 
020:NEXT : SOUN0130.9 :SOUN0151 .5:F 
ORX- 1T020:NEXT :SOUN0151 .5: SOUND1 
79 ,2:FORX-1T010: NEXT:SOUN0179 . 30 
97 PRI NT8267 ."score": SC::PRI NT@4 
80. "hit" :CIIRSC 128): "any" :CHRH 12 
8J: "key" ; :EX£C44S39 

98 RUN 
99 RESTORE:FORX-1T027:R[AOY,l:N~ 
XTX:FORT-IT014 :REAOX,Y:FORA-X 
TO Y:PRII'IT@A ." ": ;NEXTA . T 
100 0A.Al , lS . S4 .63 ,86,88 .117 . 119 
, 78 .81.109 .114.130 .• 41.172.182.2 
05 . 210 
101 DATA258.273 . 290.305 .359.362. 
354.356.386.388 
102 FORX-1 T03:REAOR.-:f0RA-R TO 
T STEP32 : PR ltiT@A ." ": :NEXT A. X 
103 OATA34,3?4 . 149,149 . 328.392 
104 PRINT@238." "; :PR1tll@3311. 
" "; : PR 111"'@31." "; : PRIIH@95 ." 

105 SW•RN0(20):KY-0:J-2:K-384:ST 
-ST-IIH(SC/500) 
106 PRINTil5.CHRS(l43+16);:PR! NT 
@140 ,CHRS(l43+16): 
107 HS-"' r: PRI~TS386 . HS: :YU-386 
:YP-1410:PRINT838."1evel"; :POKEl 
096 . 48+L 
108 GOT019 
109 ON L GOT0119,110 . 110,110 . 110 
.111,112 . 113 
110 1FY~181THEN114ELSE 19 
111 IFYU- 336THEN116ELSE 19 
112 IrYU- 392THEN117ELSE19 
113 1FYU- 59TIIEN118£LSE19 
114 PRINT@183 ," " ;:fORX-
219T0347STEP32:PRlNTQX ," "· · 
~EXTX:PRINT@342." .. 
FORX- 276T0340STEP32 : PRI NT8X ." " 
:: tlEXTX : PRI NTi317. CHRS C 143+16): 
115 PRINT@276.CYRS(140)+CHRS(140 
) ;:GOT019 
116 PRINT@368." ";:FORX- 776T 
0340STEP32:PRINT8X." "; :NfXTX:P 
RltH@373.CHRS( 143•16): :GOTOllS 
117 PRINTe424. " "::fOR 
X-276T0372STEP3?: PRI NT@X." "; ;II 
EXTX: PRHH@401. .. .. ; : PRI p.;J9370. 
" ": :GOT0115 
118 FORX-91T01 S~SlLP32: PRI NTiX." 

"::NEXTX:PRIN-®152 ," ":: PRIUT 
@152+32, " "::PRINT8216." " 
::PRINT@154 ." ": :FORX- Z22T0382ST 
EP32:PRINT@X ." " ::NEXTX:PRINT@3 
74 ." ": :FORX- 276T0372STEP 
32 : PRINT@X." " ::NfXTX:G010115 
119 SM·l8:CLS:PRINTTAB(12) "NOW F 
ACE": PRI NT@46 ."THE ": PR1 NTi77 ,"•[ 
V 1 L *": PRliH@l0S, "*SWORD MASTER•" 
120 FORll- 1024T0115l:P- PlEK(ZZl: 
JFP>- 64THEN POKElZ . P 64 

121 NEXTZZ 
127. SOUND125 .4:SOUN0149.9 : SOUND1 
25.2:SOUN0136 .S:SOUN0149.25 
123 CLS:FORX-1024T01535:POKEX.32 
:IIEXIX 
124 POKE1312+12.39 : POK£1312+16.3 
4 
1?5 POKE1344+12.24:POKE1344+16.2 
4:POKE1376+12,46:POKE1376+13.46: 
POK£1376-:6 .46:POKE1376+15,46 
126 PRINT@448 ,"strength":ST;:PRi 
tlT@464. "strength": SM; 
127 FORX- .416TO.i432:POKEX.4S:tiEX 
TX:POKE1415 ,47:POKE1433.28:POKE1 
446.47:POKE1466.28 
128 FORX- 1088T01248STEP34:POKEX. 
28:NEXTX:FORX-lll9T01248STEP30:P 
OKEX . 47:NEXTX:FORX- 1225T01239:PO 
KEX .45: NEXTX : FORX-1248T01376STEP 
32:POKrX+8 .58: NEXTX 
129 FORX- 1248T01376STEP32:POKEX+ 
24 . 58: NEXTX :POKE1224 .32:FORX- 106 
7T01077:POK£X .45:NEXTX:FORX- l099 
T01132ST(P33:POKEX . 28: NEXTX:fORX 
• ll09T01l40STEP3l:POKEX.47:N£XTX 
:FORX-ll65T0117l:POKEX,4~:NEX 
130 PR!tl li4!16,ST; :PRINT@472,SM:: 
LXEC44S39:FS• RN0(2) :0N FS GOT013 
1.134 
131 AS• INKEH : IFAS•" " THEN POKE 
1357 . 32: POKE.358 .4S:OB-RNOC3):1 
FD8<3THfN POKE1359 . 40:PRINT@432. 
"blocked":: POKE1357.32:POKE1358 . 
32:POKE1357.47:FORX-1T0250 :NEXTX 
:f0RX-1456T0146S:POKEX.32:NEXTX: 
POKE1359,32:RD-4:GOT0134 
132 IFAS<>" "THENl34 
133 PRINT@424, "hit": :POK£1451.32 
: PRINT@428. "hi Ill":: FORX-1T0250: NE 
XTX:FORX-1447.01455:POKEX,32:~EX 

TX:S~SH RN0(4):POKE!3S8 ,32:POKE 
1357.47:1FSH<-0THE~9S ELSE134 
134 c s-- ~" 
135 1FRN0(3l<3THEIYPRIIH@42~. "blo 
cked" ::POKE1357 . 4l:POKE13S9.32:P 
OKE1358 .4S : FORX• 1T0250 :NEXTX:FOR 
X-1447T01455:POKEX.32:NEXTX:POKE 
1358.32:POKE1359 . 28:GOT0130 
136 PRINT@432 ."heh":: POKE1459.32 
:PR1NT@436."heh"::POKE1463.33:PO 
KE1357 , 32:P0Kf13S8. 4S:FORX-1T025 
0:N[X~X:FORX-1456T0146S:POKEX . 32 
:NEXTX:ST-ST·l : POKE1358 . 32:POKE1 
359 . 28:1FSI<-0TH~N71 
137 GOT0130 

"Assembl y Language Programming for the CoCo" (The Book) and the CoCo 3 (The Addendum). 
Professiona ll y produced (not just skimpy technical specifications). THE CoCo reference books. 

THE BOOK - 28Q pagu ofleachina THE ADDENDUM - P icka up COCO 3 SPECIAL us check or money 
aaaembly lanJUaae for the CoCo 1 & 2. where the BOOK left off. Deacribea Start your CoCo order. R I orders 
It'• und aa a echooltext and i• an ALL ~he CoCo 3 enhancement• & how library right. add 6" sates tax 
intro to Computer Science. It detcribea to uee them with auembly language. See what the CoCo 
the 6809E intlructiont, aubroutine~, The moat complete GIME tpec. can really do and 
interrupt•, etacb, proarammina WOW - Super - Rea Graphlca, eave money - buy 
phl!otophy, and many examplee. Alao Virtual Memory, New Interrupti, the BOOK and 
covered are PIA., VDG, SAM, kybd, and more information not available ADDENDUM 
jyatk, sound, teriDI port, Dnd ualng elsewhere. F ind ou~ what the CoCo 3 for only $27.00 + 
cusette and d iak. $18.00 + $1.60 t/h. can really do. $12.00 + $1.00 •/h. $2.00 •/h. 

TEPCO 
68 J ames Court 

Portsmouth, Rl 0287 J 

See Us On DELPH I 
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riaDclle 
by Richard Kies 

A 
fter 'ltruggling wuh bulld­
mg window for another pro­
gram. I wrote a program tt> 
make hfe eao,ter. The pro­
gram became 'cveral pro­

gram and the re~ult i s Ccute BlaiiC he. 
Procedure ma n t a test tub to '>how you 

how tr.enu can be u!.ed. menu take' the 
mfom1atton gath­
ered by b 1 dmenu and 

A program that lets you 
u~e~ it to make the 
overlay wtndow.,, 
print the menu !.e­

lection . and getthe 
user'!. re!.ponse. It 
al o check!> the key-build menus on BASIC09 

programs 
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board and the 
mou-.e/joy.,uck. The 
up and down anow 
key!. and the veni­
cal movements ol 
the mou e/joylltick 
can be U'>cd to !.croll 

through the \election . Prell 'ling a button on 
the mouse/joy tick or the I::..'H ER key on the 
keyboard exit<> menu with the !oelecuon code. 
Pl"l!!)sing any other key on the keyboard 
return~ that key's value to the calling rou­
tine in this case. mat n. This i'> to allow 
<;election b) -.mgle letter as well ~ by 
point-and-click method-.. 

Richard Ries is anemhedcled-Jy.Hems pro­
gramma workin,~ foro Lcml( Island firm. 
H1s Delph1username is RRII:.S: his Cnmpu­
Sl•n•e JD is 76057.3534. lie nun• be con­
tacted at 361 Deau\'11/e 8/1'(/., CopiORIIt'. 
NY 1/71(). 

Program Operation 
A fter typing in and saving the programs. 

run rna In. 1l1ere t!. a sample data file in­
dueled. called test (Li-.ting 3). \\ hich ma 1 n 
u<,eo,. ma 1 n i\ a sample program that !.hows 
)OU hm\ menu can be called. 1t call menu. 
pa.,.,ing it the name of the menu data fi le 
and"' o dumm) pammcters for 11enu to u~e. 
Ba'ied on what is returned. •ain changes 
the color' of the screen and then prompt'> 
you for input. The line marked switch/ 
case show<, RASIC()(f~ equivalent to the 
swl tch/case '>tatcment in C. In fact. it'~ a 
little better becau e while C can deal with 
digit\ and single characte~. the SUBSTR 
functton work' with '>lnng<> of character\. 

Three pammcters arc passed to menu: 
name and two dummies. word and selec 
t 1 on. Dummy parametel"!. arc used to pass 
informution bad. to the calling routine. 
maIn. which opens the name descriptor file 
and rclld-. the information contained thereto. 
U!.ing that information, it trie to make an 
ovcrla) window. I say tries because at­
tempting to open a 60-chamctcrwindO"- on 
a 40-character -.creen produce., a beautiful 
crash. Succe&.\. ho"'ever. produces a menu 
wi th your choice di .. played. The choice 
htgh ltghted in rever-.e video io:; the current 
-.electton. Use the mo~e/joy.,tick and/or 
keyboard arrow ke) s to -.croll through the 
chotec\. Gotng beyond the li11>t or last 
~lectton produces a wr.1paround effect to 
the last or firo;t choices. re<,pectively. (Try 
it; tt '<, ea-;ier to !ICC than wri te.) 

Pressmg a button or key exit., the menu 
and return you to ma1 n, whtch respond' to 
your choice. Remember that the button and 
ENTER key tell menu to usc the highlighted 
~election. Pressing R. G. Y or W al-.o 
returns a valid answer in thb ca\e. Any 



I OS-9 Level II 

Li ·ling I : Carte_Bl anche 

PROCEDURE moln 
0000 OIH word . reply :STRING[l] 
0010 DIM selectlon.fco lor,bco lor:I NTEGER 

fco lor-0 

REPEAT 

select lon-G 
RU N menu ("Tes t ",word.selection ) 
IF selectl on- 0 THE N 

se 1 ect I on- I HH SU8STR< word, "RrYyGgllw" )/2+. 5 ) 
END IF 
ON se lection GOTO 2,3, 4. 5 
GOTO 1 
< • Red 
bcolor- 1 
GOTO 6 
( .. Yellow 
bcol or- 3 
GOTO 6 
(• Green 
bcolor- 2 
GOTO 6 
(• White 
bcol or- 7 

RUII gh2( "COLDR" , fcolor . bcolor) 
RUN gfx2( "CLEAR"l 

\( • - swi t ch/case 

001F 
9029 
0927 
9028 
802A 
il02E 
9035 
0048 
9057 
0087 
9089 
il0A0 
00A4 2 
90AD 
9084 
8988 3 
90C-4 
e0cs 
90CF 4 
900A 
B9El 
00£5 5 
OOFO 
90F7 6 
00F8 
1!112 
BllF 
1! 151 
0153 
lll5D 
1!168 
1!174 
1!176 

PRI NT "Press [ENT[R) to repeal . any other key to end.· 
REPEAT 

RUN fn~ey<rep l y ) 
UNTIL reply<>"" 

UNTIL reply<>CHRSCl3) 
END 

PROCEDURE menu 
901!0 PARAH name:STRING ; word:STRIIIG[l ] ; selectlon : INTEGfR 
81!18 TYPE r egl sters- cc , a.b.dp;BYTE: x,y, u;I NTEGER 
993D 
003E DIM xstart ,ysta r t . xlen.yl en.fco l or . bcol or. scolor . ~enu. du . p tr.res . han 

d.•ousey :I NTEGER 
9075 DIM shadow .~ l ckey:800LEAN 
1!98B DIM cholcel24 l :STRIIIG[89) 
9091 DIM reg:reg\sters 
999A DIM l1lle . bar: STRING[80] 
00AA 
90A8 ON ERROR GOTO 10 
0981 RUN gfx2( "CUR0ff" ) 
008F OPEN fmenu,name:READ 
ll0CB IN PUT Hmenu,t1lle ,xstart ,ystart .xlen .ylen .fcolor . bco lor .scolor . shado 

w. •lckey,res . hand 
0101 
9102 
9115 
9129 
0142 
014D 
914E 
Il l 54 
0155 
8167 
0173 
lll7E 
017F 
918F 
919A 
BlCC 
81CE 
BlFC 
01FO 
921'D 
921lF 
9210 
0231 
923F 
924A 
02.&8 
9257 
9269 
9278 
1!285 
0291 
92A2 
92A8 
8283 
9285 

( • get menu choices 
FOR du- 1 TO ylen 2 

INPUT lmenu .cholceCdu ) \( • !Sreadl n 
NEXT du 

CLOSE Hmenu 

(* J ust In case ... 
res- LA NOCres .S8180) 
hand- LANO(hand . l) 

c• do snadow box 
IF shadow-TRUE THEN 

RU II gfJt2( "OWSET •· . I . xsta ~t+Z ,ys t art-1. x 1 en ,y 1 en. sco I or . scol or> 
ENOir 
RUN gfx2 C ·•owSEr". I • xs tart ,ys tar t . x ten ,y l en . teo 1 or. bco 1 or) 

c• prtol choi ces 
PRI NT 
RUN gfx2 ("REVOFF") 
FOR ptr- 1 TO ylen · 2 

PRI NT " ": cholceCpl r) 
NEXT ptr 

(* do he4der 
du-I IIT( (xlen · LENCtltl e)) / 2) 
RUII gfx2( "CURHOME") 
RUN gfx2C"REVOH"l 
IF du <>0 THEil 

FOR pt r-1 TO du 
PRI~T " " : 

NEXT ptr 
ENOl F 
PRINT title: 

'\-80 -

TANDY COMPUTERS 

Tandy 1000-HX 256K 5 1/4" 
Tandy 1000-SL/2512K31/2" 
Tandy 1000-TL/2 640K 3 1/2" 
Tandy 1100FO Portable 
Tandy 1400FD Portable 
Tandy 1400HD Portable 
Tandy 3000-NL 512K 3 1/2" 
Tandy 4020-LX 1 Meg 3 1/2" 
Tandy 4025 LX 2 Meg 3 112• 
Tandy 4000-SX 1 Meg 3 112'' 
Tandy 5000MC 2 Meg 1 Drive 
Tandy 5000MC 2 Meg 84 Meg 
Tandy 102 24K 
TandY. Color 3 128K 
WP·2 Wordprooessor 
WP-100 Wordprooessor 

MONITORS & CARDS 

VM·5 Monochrome Green 
CM-5 Color RGB 
CM·11 Color RGB 
Magnavox 9CM053 Color EGA 
Packard Bell Monochrome TIL 
Amdek 410 Monochrome 
Paradise Basic EGA Card 
Video 7 Vega/Deluxe 

DISK DRIVES 

5 114" External Drive 1000HX 
Tandy 20 Meg Hard Card 
30 Meg Hardcard 
Weltec 5 1/4" for TandY. 1400 
Seagate 20 Meg Drive & Card 

MODEMS 

54900 
755.00 
955.00 
805 00 

1210.00 
1975.00 
1275.00 
2950.00 
3650.00 
1950.00 
3825.00 
5395.00 

435.00 
155.00 
285.00 
495.00 

115.00 
220.00 
315.00 
370.00 
89.00 

155.00 
99.00 

239.00 

180.00 
450.00 
395.00 
215.00 
269.00 

Prac. Peripherals 12006 Internal 75.00 
Prac Peripherals 2400B Internal 175.00 

PRINTERS 

DMP· 107 Dot·Matrix 
OMP-133 Dot·Matri x 
OMP-300 Dot-Matrix 
Epson LX·810 Dot-Matrix 
Epson FX-850 Dot-Matrix 
Epson L0 ·510 Dot-Matrix 
Epson L0 -850 Dot·Matrix 
Epson FX-1050 Dot-Matnx 
Panaonic KX-P1180 Dot-Matrix 
Panasonic KX-P1191 Dot·Matrix 
Panasonic KX-P1 124 Dot-Matrix 

210.00 
279.00 
479 00 
195.00 
365.00 
345.00 
585.00 
485.00 
195.00 
265.00 
329.00 

Al~at'd~ ...... ,~. "'lli'I*•Wf\~"¢11Q ~~ 
leotdPf""~tJ•.:•)h'"~ coo~~,....~~~ 
S tOOO. t.-"C V;M ada /"4- AI "''n _..._ ··~ J*.,..t• ,.,.,." 
"""~ ~T;Won (All let Rt.IA ~ c.to"t ,..~ 
~•lftl't It ·~t fO j)IOOola • ..-eQb.ll( AocJ 1' .. tot i'•PJ)-"V ~ 
"'""'"'"" sscr-~&...,91' 
TM ReQ!lltered Trad'!mllrk ol Tand~. Epson, and IBM 

Mondar lhru Frld•y tam . Sp<n EST 

DOOOOPE .. 00000 •••o• OOOOO~on~ 
0 0000 L.!:Jl.!.1JIUf~ U L..5L.AE...J 
124 South Main Street, Perry, Ml48872 
CALL 1-517-625-4161 or TOLL-FREE 

1-800-248-3823 
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or her I.e} produce\ an error and Ma 1 n "1111· 
pi) loop' bad. to II') again. 

Three rourme' arc u'ed b ) 11enu 111 11 ' 
!.fUe'>t lor inlonnmion. The I1N. inkey. 

come' 'upphed \\lth LeH'I 2 ll -\'>1<"11'1. 
oykey and mouse .1re 'uhrout1nc' ro rl·ad 

the JO) \Ill I. .1nd mou--e p111 1\ 

To read the \CnKal mo,em"·nr of the 
JO)'tKI.. Jc.yl(ey u'c' ys"all lmm the 
Lc\ d 2 pad,ag.e. At the: b.!gummg ul oykey. 

the \Jri.1blc hana get' C\dU\1\ CI) Oll.\1 
1 xo•rd 1 '' ith I. 1l1c XOQ upcrarann l hangc' 
:1 0 to I . and a I to 0 Th1' 1' done becau'K' 
the hano numl~r lor the mou'c 1'> opptl\lh: 
that ol the JOY'" ' " · The routme 1gnme' 
mor1on ncar rhc center ol the JO) \liCk to 
al hl\\ li.1r ncn ou' u'er' .md 'agane' in the 
jo) \liCk ·,centering. joykey return' a code 
to the call in~ rout inc to indicate'' hctiH:r or 
not a change 1\ rc4UC\tcd. 

To read rhc mou'e r on. mouse aho u'>e~ 
syscall It aho decide' if the mou'e ha' 
mm ed ,uflitlentl} \lnce the la'l reading. to 
"a1 runt tl dwngc l·txlr being \Cnt. Thi.-, i--to 
l-eep the mou'c lmm hoppmg around hkc 
ih n:al-lire narnc,.tl.c 

Build in~ Your 0\\ n \lenu'i 
When you ' 'ant to del me your O\\ n 

\\lmllm '· nm b a Pn 1 and an"'·cr u ... que,. 
uono,. The llf\t thing it a'k' lor h the Ilk 
path for the menu dat.l Th" .1llcm') ou to 
h,l\e ,e,cr;~l menu' called up from the 
current dnelllll') ot from a -.cpamtl' direc­
tOr) 1 l\ Ia I.e 'ure the oth\.•r d1rectol') c"'"· 
or the pwg1am '' Il l bomb lat\.'r on 1 The 
ne\t thmg 11 a,j.., lor'' a IItie Th1' i' the 
name that appeal' on the fiN line of th\.' 
menu. It a'k' lor th~: upp~r left h.mtl co(lr· 
dlll:lh!\.the length olthl.! \\ mdo\\ Ill chnntt·· 
tcr-. I add l\\ o lur marg1n'1 .md the length in 
I111C'. Again add t" o to lh\.' number of line-.: 
one flu the headt:l and one for a bottom 
margin. bldl'lenu thl'n a'"-' whm foreground 
and lxu.:l.ground to lor' you want and if you 
"ant a 'hadcl\\ hO\. Shadm' bo\c' nrc one­
color bo\e' the 'ame '1/e a' rh~· menu box. 
bur ofhct (llle character thm n antl to the 
nght. If ) t>u "ant une. ll dmenu a ... k' '' hat 
colu1 11 '>lmultl be. 

The ne\1 ... enc' ol quc ... uun' deal' \\ ith 
the hard'' .tr~. llH: llr,rquc ... uon j, '' her her 
or not ) uu arc u ... mg .t lllllU\\.' and. if ,<). 
'' hether you .m~ u-.1ng the lugh-rc,oluuon 
adapter. fmall).) c1u are ,,,l,.ed '' h1ch pon 
)OU .1re u ... ing. klt ur nght The Iii\.''' then 
created and) ou are p10mpred to I) ~ in rhe 
'ekctaon' 101 thc menu \Iter all th1 -. " 
done. the lilc " cfu,cd and u remmder i' 
pnmed .tbout ho\\ to uo,e menu. 

Ofcour .. c.) ou 'II hJ\'C to" 111e) ouro\\ n 
ver~1on ol a l n to deal "llh ~.:a lllng menu 

and it\ Ull~\\C I ">. 

If you're prc\\ed for '-pm.:e, pacl. menu. 

mouse and Joykey llllll a file called menutmp. 
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0288 
~ZC7 
0207 
82£9 
tiZH 
02FA 
0ZFC 
ll30A 
0398 
0314 
0321 
037E 
0383 
0380 
03AZ 
tl34F 
0385 
OlCA 
030 ... 
03[1 
03f6 
03F7 
03F£ 
0430 
04\lA 
041 6 
04 21 
043A 
il43E 
0440 
044f 
8451 
045C 
046C 
047A 
0478 
0497 
04AZ 
04~9 
04C7 
04CE 
0400 
0402 
04EC 
94f7 
04fl 
0518 
9523 
eszs 
0527 
9553 
1:15!18 10 
9560 
0578 
0585 
G587 
0594 
0SA1 
l!5Af 
0581 

IF rlu<>0 THEH 
du- du+LENCtiLlel•l 
FOR ptr- du TO xlen 

PRINT " ·· : 
N[X I ptr 

EII DIF 
RUN gfAZI"R£VOFF"l 

SHELL "taodl' echo~ 
plr-1 
bar-LEFTSI"<enter 79 soace~ oet~een the quotation ~arlsl".Alen·l l 
REPEAT 

(• set up bdr 
RU~ gfx2t"CURXY".I.ptr ) 
RUN g·x21"REVON" ) 
PRIIH b4t' : 
R!~ grx2t"CU RXY". 3.ptr) 
P~I HT choice(plr): 
R ~ gfx2<"REV0ff"l 
R N g!x2( "CURXV".I.ptr ) 

word_ .... 
R(PFAT 

RU N lnkey(word 
If word_ .... THUI 

If alckey-TRUE THE~ 
RUN mou~et rt' ~.lland .mou~Py. wordl 

£IS£ 
RUN Joykey<word,handl 

[ 1101 
END IF 

UNTIL word<>"" 
RU N gfx2t"ER(OliNE"l 
PRI NT " ": cllolceCptr) : 

IF word-tHRSU0AI THEil \I • down · arrow 
plr-ptr+l 
word_ .... 
IF plr>ylen ·2 THEN \( • wrap around 

ptr-1 
END IF 

ENOIF 
lr word- CHRSCS0C) THEN \( ' up · arrow 

pV- plr I 
word_ .... 
If ptr<I THEN \( • wrap around 

ptr-ylen·2 
lNDI F 

EtiOif 
UNT il word-CIIRSI 13> OR word<•"" \( • C/R or oth~r character 
so> I ec t i on-pt r 
( ' hft rout ne 
IF shado~ TRU£ IH[N 

RUN qfx2t "OWEND"l 
u.ot F 
RUU gf~? .. OW£NO'•) 
RUII gfx2( .. CURON") 
SH[ll "taOd!! PChO" 
f ND 

PROCEDURE mouse 
9000 PARA/1 r!s.hand.•ou sey: IHTEGER: word : STRIIIG(I] 
001A TYPE regtster s-cc.a.h,dp:8YTr: x.y.u:I ~IEGER 
093F DI M reg:rt'g1sters 
0048 DIM dsa(32):8YT£ 
0954 DIM du: INTECER 
9958 
00SC C • set up mouse 
0968 reg.~-0 
0076 r!g.b-S94 \(• >~.glp 
0088 reg.~·LORcres.hand) \( • htgh/lo~ res:rlght/le rt nand port 
908F reg.y-lffFf \( • don ' t Chdnge ~ey- repeat 
00E6 RUN sysc•l1< 18E.reg) \1 " I S S~tStt 
00Ff 
0109 reg.a- 0 
0108 reg.b-S89 \( • ss.~ouse 
9122 reg.x-ADDRidsa) 
0130 
0131 word-" .. 
0138 RUH ~ysc•11( S8D.reg) \( ' ISCetStt 
0151 du-dsaC27 • ?56•dsac281 
916~ IF du>•ou~ yt 2 THE il \( ' ~~~woy 
017[ word- CIIRS O&Al 
0187 •ovsey- du 
018F tlSE 
0193 IF du<mou>et 2 !HEN \c • leeway 
0l~C ~ord-t~R\ ( SGC) 
0185 ~ou~ey-du 
0180 lNOtr 
Bl8F ENOIF 
01Cl If dsa{8)+dsa C91<>0 TH£11 \( • a button was pressed 



Rulaford Research 

3687 Rosa Linda St. • San Diego, CA 92154 • (619) 690·3848 

December 31. 1989 

RECALL NOTICE tU 

If you have purchased LYRA for the Col or Computer - prior to 
De cember 31. 1989 (from ANY source) - and do not have the current 
version (2.62 at this time) . please send your original disk to 
RULAFORD RESEARCH for a no cost replacement. 

Please a llow suffic ient time f or the return. This recall expires 
December 31. 1990, and is free of any cost. 

Enjoy! 

Cecil 

LYRA is copyrighted 1986-1989 by Lester Hands 

Col or Computer is the registered trade mark of Tandy Corporation 



Submitting 
Material 

To Rainbow 

Conmbuuon~ to Oil RA.l'oBOW are wel­
come from everyone. We hl.e to run a 
'ariel) of programs that are u..eful. help­
ful nnd fun for other CoCo owners. 

WHAT TO WRITE: We are tnter­
e ted in what you want to tell our read­
e~. We accept for com,iderauon any­
thing that 1~ wcll-wnnen and hru. a prac­
tical application for the Tandy Color 
Computer. If it interests you. it'' 111 proba­
bl) mtere!>tlotl> of orher'l. Howe\er. \\e 
'astly prefer articles w1th accompany 
mg program'> that can be entered and 
run. The more unique the idea. the more 
the appeal. We have a contmumg need 
tor <.hon an1cl~ \\ ith .,hon 11-.ung,, 11le..e 
.1re e'>pecinll> appealing to our many 
beg1nner!>. 

FOR \1A T: Program ~ubmt~~ton-. 
must be on tape or dbk. and 11 i\ beM 10 

make 'leveral aves. at lea~t one of them 
m ASCII fonnat. We're~orry, but we do 
nor have time to key in program~ and 
debug our t) ping error-.. All progr,tm-. 
hould be upponed by -.orne editorial 

commentar} explaimng ho\\ the pro­
gram work\. We also prefer that edltortal 
copy be mcluded in ASCll fom1at on the 
rape or dt~l.. u~mg any ot the word proc 
e~.,o~ currently available for the Color 
Computer. ALso. pie~ include a double­
'paced printout of your editono~l mate­
nal and program listing. Do not ~end text 
in all capital lerter'>; u'c upper- and 
IO\\erca!>e. 

CO\IPE'\ ATIO!': We do pay lor 
submt~stons. ba!>ed on a number of erne­
ria Tho e wi hing remuneration should 
Jo li1J/e when making ~ubmt,<.ton' 

For the benefil of tho~ "anung more 
detailed mformarion on maktng -.ubmi~­
Ston . please end a ~elf-addre-.-.ed. 
\tamped en,·elope (SASE) to: Subn\1!>· 
Ston Gutdehnes. THE R \INliO\\. The Fai­
\Oft Building, P.O. Box 385. Pro!>pect. 
KY -l0059. We will send you comprc· 
hen~tve gutdelines. 

Plea e do not ubm11 materral cur­
rent!) 'ubmitted to another pubhcauon. 
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81EC ~ord-tHRS ( SODl 
OIFS ENDIF 
81F7 END 
0 1f9 

PROCEDURE Joykey 
0080 PARAH word:STRING[ l ); hand :INTEGER 
0012 TYPE registers- cc.a.b .dp:BYTE: x,y,u:INTEGER 
0037 OIH reg:regls ters 
0048 
0841 
004C 
0858 
0091 
SilAS 
0SA9 
01JCB 
0803 
0eos 
IIi! ED 
eer6 
IIi! FA 
0112 
9118 
0110 
811F 
0121 

PROCEDURE 
8080 
002F 
005A 
0070 
0893 
00A6 
90A7 
II SAD 
09AF 
ll0BC 
eece 10 
ll8C4 
0802 
0004 

reg. a-0 
,.eg.b-Sl 3 
reg.x- LXOR(hand . l) \(* Invert t he nand descript or for Joystick 
RU U syscall(SBD.reg) \(* Joystk 

IF reg.a<>B THEM 
word-tHRS(l3) 

ENDIF 
IF reg.y<28 THEN 

word- CoiRU SIJA l 
ELSE 

If reg.y>44 THEN 
wo,.O- CHRH SI!Cl 

ENDIF 
END IF 
E-.o 

out 

\(* fire button down 

\(• leeway 

(• a handy routine when testing overlay windows 
(• especially when the window Is s~alt, and 
(• echo Is l u,.ned offl 
c• just type In •run out·. then use 
(• CTRL·A to repeat 

ON ERROR GOTO 18 
LOOP 

RUN gtx2("0~EN0") 
END LOOP 

SHELL "t11ode echo" 
END 

Listing 2: b 1 dmenu 

PROCEDURE 
1!800 
8828 
994F 
8873 
0890 
009E 
SSM 
0081 
11880 
00C9 
0004 
0005 
0101 
0125 
01SS 
0185 
8180 
01[9 
821F 
8254 
8275 
027E 
8280 
0295 
02A3 
0208 
02oc 
02EB 
02F6 
02f8 
0318 
0324 
0326 
0338 
0349 
0375 
037E 
0380 
0395 
03A4 
113A8 
11383 
11385 

01011enu 
(• bull~s • data file for "Kenu" to u~e. 
(• Note that tnls Is not bullet- proof. 
(• It Is very easy to crash Henu by 
(• ~upplylng lncor,.ect oata at this point. 

DIM array(lZJ:STRING 
DIH fpath:STRI-.G 
DIH reply:STR IHG[l] 
DIH select:STR1NG[89] 
DIH path,n:lNTEGER 

rtiPUT "EnLer menu descriptor's file path > " . fpath 
INPUT "£nte,. the ~enu ' s t1tle > · .array(1) 
IHPUT "Ent er the upper left x· coordinate> " ,array(2) 
INPUT "Enter the upper lefty· coordlnHe > ",array(3) 
IHPUT "Enter the window length In c:ho,.,cters (+2) > ".array<4l 
INPUT "Enter the htght In l1nes •2> > ".ar,.ay (Sl 
INPUT "Enter background color code (see p.9·35J > ",ar ray<6) 
INPUT "Ent er character color code lsee p.9·3S) > ",array(7) 
PRINT ·oo you want a shado~? (Y/H) "; 
GET fS.reply 
PRIIH 
IF reply•"V" OR reply-"y" THEN 

array 9 )•"TRUE" 
ltiPUT "Ente,. the shadow color code <see p.9· 35l> ",ar,.ey<Bl 

ELSE 
array(9)- "FALSE" 
orray(8)- "8" 

EHDIF 
PRihT "W111 you use the IIOUSe? (Y/H) "• 
GET IS.reply 
PRit.T 
IF reply- "Y" OR reply-"y" THEN 

a,.ray( 111)- "TRUE" 
PRINT "Will you use the hl · ,.es adapte,.? (Y/NI ": 
GET fll.reply 
PRINT 
lf reply• "Y" OR reply-"y" THEil 

•rray(lli- "S9100" 
ELSE 

array< lll- "0" 
EliOt f 

ELSE 



8389 
03C8 
8303 
IBDS 
9306 
0412 
0418 
0•110 
8432 
0430 
1441 
o.uc 
844[ 
044F 
0460 
046C 
ll47C 
048E 
0499 
04A5 
848£ 
ll4C8 
84C2 
04£8 
04E8 
osee 
OSSA 
0515 
8518 

array(18l- "FALSE" 
arrey( lll-"0" 

EHDIF 

PRINT "Will you use the rlg~L· hand or left· hand port? (R/ll ": 
GET tl0.reply 
PRINT 
IF reply- "R" OR reply- "r" THEN 

arrayll2l- "l" 
ElSE 

array( 121- "0" 
[fjOIF 

PRINT "Creating " : fpath 
CREATE lpath ,rpath:WRI TE 
FOR n- l TO 12 

PRI NT lpath.array{n): " , " ; 
NEXT n 
PRINT lpath . array!lll 
FOR n-l TO VAL( array(4))·2 

REPEAT 
PRI NT 
PRINT "Enter •enu selection •: n: 
INPUT"> ".select 

UNTIL LEN(Selectl<VAL(erray(4))·3 
PRI UT Dpath . se lect 

HEXf n 
CLOSE fpath 

051C PRINT 

From lhe OS-9 prompt you can then t}'pe: 

merge menutmp sysca11 1nkey gfx 
gfx2 > menu 

and 

del 111enutrnp 

Then u!>e at t r to se1 the e\ecutc anri­
butel.. Th1!> allow!> you to run them in one 
SK block and kill them later. I f you don' t 
use sysca 11. I nkey . gfx or g fx2 el~ewhere 
in your program. you can also k1llthem. 

051£ PRHH CHRH 34l: fpath: CHRS(34l: " 1s now i nsta lled . To use H with 

out i a routine not used by any part of 
Carte Blanch~. I included 11 becau!>e Jt 's a 
handy tool to have when you're working 
with a I 0-by-5 character window and an 
error occur . For example. there you are in 
Debug. and all the long l ines are '>queezed 
into this tiny space. and lhere'., no border to 
show where the under window ends and the 
overlay begtn . To make matters woro;e.lhe 
echo is turned off so you can' t see what 
you're typing. Pres Q and lhen El\'TER to 
return you to the B prompt. Next type run 
out. pres ENTER and watch lhe overlay 
windows disappear and echo return to you. 
If your typing i nor all that accurate. pre . 
CTRL-D before pressing E~R to see if 
what you've typed i correct. ~ 

HEIIU. type 1 n: '' 
055E PRINT M 'RUN •enu< ": C~RS (34l : f path: C~RS I34 ) : ".word.selectlon)'" 
9580 END 

Listing 3: test 

Colors .l. l,l9 . 6.6. 0.0.TRUE.TRUE .S8100.1. S8108 
Red 
Green 
Ye; low 
Wh1te 

X p 0 r t The Extended Pon Interface(() lilli y 
. for the CoCo 1,2, or 3. ~ .., tn\ 

5 Three buffered cartridge slots, 12 volts power, Clifl u 4 • ~ 
use RS232-hardlfloppy controller & more! No need 

- -==-~ . -. -·---- ., •• •AI.-... .~~ .... -.--
~ .All- & A-· 

LOll lEI to replace your existing hardware! No need for new software. -
Slot switching to avoid ROM Conflicts, Introductory priced. 

r-~--------------------------------~ 
Telepak ll.1ruly compatible RS232 pak Double sided 1/2 Height Drives 
19,200 baud - uses standard Coco RS232 360 K 720 K ~:,~~~:.': 
addressing. Complete with cable. $49.95 TEAC $89.95 $99.95 cloubte-$12.50 

Name Brand $79.95 $89.95 Trl te- 15.00 

2400 baud modem & cable 
3 / U /2400 baud. Auto answer/ auto dial. OD)y 
AT command set. 2 year warranty. $l29 95 6 fL cable . (specify 4-pin or 0825) • 

From Alpha Software Technologies 
Disk manager tree.- .29.95 OS9 L n BBS •• 29.95 
MuJti-menu ............... 19.95 Warp One ....... 34.95 
Level 0 tools ........... .24.95 Presto Partner29.95 

UP])QS Coco III DOS rbo 512K RAM $89.95 4 pln - DB25 ...... $12.95 
HSAVE/ HLOAD Graphics save. remium 120 NS Ram chips! Complete DB25m·m/m-f ... $ 9.95 
Easy to use M/ L conflg. Auto "th inst. Ram test,Ram disk &spooler. Magnavoz RGB •• $14.95 
boot Even OS91!0nly$24.95 k board w/software ................. $38.95 Y-cables 2 slot ... $27.95 

IV term •• 39.95-SuperComm .. $29.951 Orion 'I~ P.O. 'B(1;{. 63196 'H-WUta, 9CS 6720J 
%! orrkrs inclwU $.3.00 sflpg/fulfe CrYD JUdltioruU $J.OO. 
%1 prius usjwufs. J«tiUJl sfUppino costs outsitk tl s. Call 316-946-0440 
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Wrapping the RAINBOW 

What•s in Store? 

W 
ith litt le variation. TilE RAJ ·• 

sow follows a pre ·cribed 
set of t heme~ for each montJ1. 
which we've done for the 
past '>everal years. In Janu­

ary we feature the Beginner"!. issue: in No­
vember it's Telecommunication!.. So you prcuy 
much know what topic i'> going to be covered 
in each issue. 

A the CoCo Communi ty change!.. we have 
adj usted those themes accordingly. For in­
lance. more readers expressed an interest in 

the electronic ide of the CoCo. owe decided 
to incorporate an i ue on hardware this month. 

To as ist you in submitt ing anicles and 
programs. the themes for the remainder of the 
1990 calendar year are as follows. (The dates 
hown in parenthe es are the deadline datel> 

for material to be ubmitted fort hat panicular 
i sue.) 

April : Down to Busines - program de­
signed to help you in cuing up and operating 
a bu ine with your Color Computer. 
~1ay: Hot off the Pres -printeruti l itie and 
application . 
June: ummer izzlers - CoCo game. and 
cntenainment wi th a side order of utilit ie for 
geneml use. (3/ 1/90) 
July : 9th Year Potpourri - our annual 
index and urpri e (you never know what 
wc"ll cook up). (4/1/90) 
August : Moving in With OS-9 - appl ica­
tion" and utilitic. forOS-9. along with an icles 
aimed at helping new users. (5/1/90) 

eptember: Back to School - a compen­
dium of educational software to get cholars 
on the right track for the "90-· 91 school year. 
(o/1/90> 
October : Graphically Speak ing - di. cov­
ering the graphic capabilities of the Color 
Computer. (7/1/90) 
No' ember : Dialing for CoCos! -a look at 
telecommunication~ . it imponance to the 
CoCo Community. and what you need to get 
<,taned. (8/1/90) 
December: 'Tis the ea on - Holiday utili-
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tie~. graphics and music for the Color Com­
puter. (9/1/90) 

It is imponam to remember these themes 
are not all-encompassing-a given i sue wi II 
also coma in a mix ofprogramsandanicles not 
directly related ro the theme. So don't hold 
back a good submission j ust becau e ··it i n 't 
time to send it in.·· 

You may notice there are no plans for 
Game~or Ut ilit i e~issues for 1990. Wcdoour 
best to provide two games and at least one 
uti l ity in f!l'tl)' is-;ue. But we have received a 
lot of reader mail on the subject. so you might 
witness a change for the 199 1 year. One idea 
is to combine the Horne Help (February) and 
Busine issues, thereby creating a slot for 
another theme. When theretum~ofthc Reader 
Survey slow down a bit. we' ll look at the 
re!>u lt~ and organi7e RAt'ffiOW themes accord­
ingly for 1991. 

......... 
To date. we have only one respon!>e regard­

ing a subtle error on our January 1990 cover. 
The an work depict a low-end T andy 1000 
computer instead of a CoCo. The anist we 
contracted to do the cover also create an work 
for PCM (RAINBOW"s sister magazine). Not 
being a computer u!>er. he erroneously used a 
photo of the Tandy I 000 EX. thinking i t wa., 
a photo of a CoCo (believe it or not. to ~orne 
people the difference between the two i!> not all 
thatdi tinct). Wecaughtthemistakeonlyafter 
the magazine had been printed. We apologize. 

Still. many RAII\'BOW readers may be un­
aware that Fal oft al o publ ishe PCM. Thi'> 
situation ha reminded us that we need to keep 
spn:ading the word. PCM i designed for owners 
ofT andy MS-DOS machines. though much of 
its content apply to other M S-DOS machine'> 
as well; and many CoCo users have added 
M S-DOS to their repenoi re. For more infor­
mation. !>ee the ad for PCM on Page 73 of thi1> 
is ue of TilE RAINBOW. 

- Cr ay Augsburg 



The Rainbow Bookshelf 

Fill out your CoCo library 
with these selections 

The Complete Rainbow Guide to OS-9 
Authors Dale Puckett and Peter Dibble show how to take 

advantage of OS-9's multitasking and multiuser features. An easy­
to-read, step-by-step guide packed with hints. tips. tutorials and free 
software 1n the form of program listings. 
Book $19.95, Disk Package $31 (2 disks, book not included) 

The Complete Rainbow Guide to OS-9 Level II 
Vol. 1: A Beginners Guide to Windows 

Puckett and Dibble have done It again• They uncover the 
mysteries of the new windowing environment and demonstrate 
clever new applications More hints, tips and plenty of program 
listings. Book $19 95, Disk $19.95 

The Rainbow Introductory Guide to Statistics 
Or. Michael Plog and Dr Norman Stenzel g1ve a solid introduction 

to the realm of statistical processes and thinking lor both the 
begmner and the professional. (80-column printer required.) 
Book $6.95, Tape or D1sk $5.95, Package $11 .95 

The First Rainbow Book of Adventures 
Contams 14 winning programs from our first Adventure contest. 

Includes Sir Randolph of tha Moors, Horror House, One Room, Dr. 
Avalos and more. Plus hints, tips on solving Adventures. 
Book $3.50, Tape $3.50 

The Second Rainbow Book of Adventures 
Featuring 24 of the most challenging Adventure games ever 

compiled. Meet the Beetles and battle the Blue Meanies. find a 
hidden fortune. or win the heart of a mysterious princess. RlnQ 
Quest, Secret Agent Man. Dark Castle, Curse of Karos and morel 
Book $13.95, Tape $13.95 

The Third Rainbow Book of Adventures 
The excitement continues with 19 new Adventures D•scover 

backstage Intrigue at the London Theatre. attempt a daring space 
r8$Cue, or defeat ev•l m the year 2091 as a genetic android. Evil 
Crypt, Spymaster, Time Machine, The Amulet, and that's only the 
beginning! Book $11 95, Tape $9 95, Two-Disk Set $14.95 

The Fourth Rainbow Book of Adventures 
Fourteen lascmatmg new Adventures from the wmners of our 

fourth Adventure compet1110n Rely on your w•ts to escape a host•le 
m•htary •nstallateon try to stop the Naz• plan to mvade Great Brita~n . 
manage to reinstate our defense system before the enemy launches 
a mass•ve missile attack, and more! 
Book $10 95, Tape $9 95. Two-Desk Set $14.95 

The Rainbow Book of Simulations 
20 award-winning entries from THE RAINBOWs first Simulations 

contest. You are a Civil War Commander, an aer traHic controller, 
a civil defense coordinator, or a sclent•st on Mars ..• your wits are 
on the line 
Book $9.95, Tape $9.95 

The Second Rainbow Book of Simulations 
The 16 winners from our second S•mulations contest. Fly through 

dense African jungle. bull your way down Wall Street. lead a bomb 
squad, or try your hand at Olympic events. Test your skills and 
talents. Book $9.95, Tape $9.95, Disk $10.95 

r--------------------- ------1 
I want to start my own Rainbow Bookshelf! 

Name 
Address 
Cety 
State ZIP - ----
0 Payment Enclosed, or 0 Charge to: 

0 VISA 0 MasterCard 0 American Express 
Account Number ----------- -----

Card Experatlon Date 

Segnature 
P1ease sefid me 

The Rainbow Book ol S•mulalions 
Ra nbow Simu atoons Tape 

_ The SKond Rainbow Book ol Simulations 
Second Ra<nbow Simulalions Tape 

: Second Rambow S•mulauons Ois~ 
_ The Complete Rainbow Guide to OS·9 tooo~ on y 
- Ra nbow Gv•oe 10 05·9 Q,sk Pac(age •2 d "' 
- The Windows & Applications Disk lor 

The Complete Rainbow Guide to OS·9Levelll, Vol I 
The Rainbow Book of Adventures t •sli 

- Ra nbow Aoventures Tape r.111 
The Second Rllnbow Book ol Adventures 
Secor1d Rainbow Aaventures Tape 

- Tht Thtrd Rainbow Booll of Advtnlures 
_ Third Adventures Tape 

Third Ad~entu•es 0 sk Set 2 e~~s 
The Fourth Ra<nbow Book ol Ad'ltnlures 

_ FOurth Aoventures TaPt: 
FOur1h Aavemures Dis• Set•2 lll'•s 

- Introductory Guide to Statistics 
G dt 1 Staltsttcs Tape o• Otsl. M.WHno<t 

- G~.oe to Statoshcs Package 1.ne.t••tcnoa c1 'J!IP c• ()S< 

• AOd S2 pt'l b<Y'l Sn ppmg and Hand ng .nUS 
·Outs de U S add 54 per IJOOI. 
'l(ent~oC~y resodents addS\ sa es 1ax 

S995--­
SS95--­
S995--­
S 995 
$10 95 __ _ 
$1995 __ _ 
$3' 00 

$1995---· 
s 795 
$795 __ _ 
$1395 __ _ 
$1395 __ _ 
$1195-__ 
S995 __ _ 
$14 9S 
St09S __ _ 
s 995 
Stl 95 __ _ 
$695 __ _ 
$595 __ _ 
S1'95 __ _ 

Ah• 6108-'''"'o.h""t' Total -----
Mall to: Rainbow Bookshelf, The Falsoft Building, P.O. Box 385, 

I Prospect, KY 40059 
I To order by phone (credr t card orders only) call (800) 847-
1 0309, 8 a m to 5 p .m EST For other inquir ies call (502) 
1228-4492. 
I Piu10! nOit Till lllpeaand dl$oti o'l"td oy Tnt Ra•noow BooUI>elf art nol 1tand~IOnt Q<oducts 
I T1111 •• lhty 111 nttnde<IIO ct '"IOtoncllnd c~IIO m. bOOU E~ I you buy llle 1a!Je 
1 U< d ~· )OU w u st~i n..o irt app•opr,a:e OOO• OS-9' •• 1 teg 51e!ed ~~\ o1 Itt. M c•o•••• 
'-s~~ ~~~~:_--------- - ----------- J 



Racksellers 

The retail stores listed below carry THE RAINBOW on a regular basis and may have 
other products of interest to 
patronize those in your area. 

Tandy Color Computer users. We suggest you 
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P!llbo.tg~ Cenl!al Wholesale Pickwick Books, Encore Books, Barnes & Noble, Little Wttt~'" Chester Coumy Book Co 
YO<k The Computer Center ol York Professors, Tower Book & Records, Krach 's & Brentano's, TOllgate Bookstore 

and Community Newscenters. 
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Advertisers Index 

We encourage you to patronize our advertisers - all of whom support the Tandy Color 
Computer. We will appreciate your mentioning THE RAINBOW when you contact these firms. 
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Burke & Burke . . .. . ..... .. ..... ......... 49 
Cer-Comp, Ltd. ... . .... ....... ......... 93 
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Dorsett ..... .... ..................... ........ 63 
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Gimmesoft ............. .. ........ ......... 81 
Granite Computer Systems .... .. 89 
Hawksoft, Inc. ...... .. .... ............ .. 23 
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Computer Book ... . . . .. . .. . . . . ....... .. 4 7 
Howard Medical .... .. ... . . .. . .......... 130 
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Microcom Software ..... .. . .. . ....... 7 
Microcom Software ........... ... . ... 9 
Microcom Software ..... .......... ... 11 
Microcom Software .... .. ..... ... .... 13 
Mtcrocom Software ..... ... .. . ... .... 15 
Mtcrocom software .................... 17 
Microdeal .... . .... .. .. .. ...... .. .. .. ... ... . BC 
Micro tech Consultants Inc. .. .... 95 
NAI Schools.......................... Insert 
Oblique Triad ... . . . . ... ... . . ... . ... ...... 99 
Orion Technologies .... .... .... ...... 123 
Owl-Ware .................................. 69 
Owl-Ware .................................. 70 
Owl-Ware ... .. ............................. 7 1 
PCM .......................................... 73 
Perry Computers .... ... ... . . ....... . .. 119 
Puritas Springs Software ... ..... .. 23 
r3 Systems ........ ... .. . ... .... .... ....... 57 
Rainbow Binder .... .. .... .. .. ........ .. 116 
Rainbow Bookshelfs . . . . .. . . .. .. . . . . 125 
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~ Call : 
Belinda Kirby 
Advertising Representative 
(502) 228-4492 

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

The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box 385 
Prospect, KY 40059 
FAX (502) 228-5121 
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William Barden Jr. .................... 45 
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UIY£:lflusE • 
The Ultimate Music Editor for the CoCo 3 

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

MORSE ON: $19.95 
A complete Morse Code Totorial program. 
CoCo t ,2,&3 Disk 

"What jf. . . SPACE RAIDERS: $16.95 

all CoCo music programs were this good?" A FAST ACTION ARCADE GAME. Tes1your 
skills! CoCo 1,2,&3 Disk 

UhiMusE Ill is a MIDI 'Notation Sequencer'. It lets you write and edit STARPIC UT1LITY: $19.95 
DMP·PIC UTILITY: $19.95 sheet music on a 640x192 graphics screen using the mouse, play it on GEM-PIC UTILITY: $19.95 

ANY MIDI-equipped synthesizer(s), and print out the score ... Written A complete Graphics Printing Utility pro­
by an experienced computer professional who is also a serious ama· gram for the StarNX·1000orTandy's DMP 
leur musician and composer. With UltiMusE Ill, there Is no more 'faking' or the Gemini Dot Matrix printers. Works in 

an easy to usa Point 'N Click pull down 
to play what you want to hear! Perfect for the trained musician, menuenvlronment.AMUSTHAVEprinting 
UltiMusE Ill's natural notation also helps a beginner to copy a favorite utlllty. CoCo 1,2,&3 Disk 

piece of sheet music just as it looks. Why should your music sound like Dleck09MV: #2.1 $25.95 
a machine? UhiMusE Ill has a wide pitch range, from 4 octaves below Dleck09MV interacts with MultiVue for 

FAST & EASY checkbook balancing. No 
Middle C to over 3 above. Each staff has a 4-octave range centered on more wai1ing for your bank statement for 
one of four clefs · Treble, Guitar, Bass, and Double Bass. Staff place- an ending balance. Check09MV will pro­
men!, clefs, and part and MIDI channel assignments can ALL be duce a check-by-check running total of 

your account in an easy to use format. End 
edited... Professional software should use a professional Operating those monthly surprizes! 512k 

System. UttJMusE Ill uses the advanced fe es of OS-9 Level II and MASTER CATALOG: $19.95 

does not interfere with its windowing ancf in any way. MASTER CATALOG 3: $19.95 

SYSTEM REQUIREMENTS: CoCo 3 . ,...... A 'ow Organize your floppy disks with Mas1er r ~ I Vi Catalog. Supports s.ingle & double sided 
with at least 256K memory, OS-9 Level 2, C./I .,... drives, alphabetize, sort, and search & find 
Mouse or Joystick (Hi-ResJoystickAdapter '"1 tl.J~ upto3,000filenames. Program supports a 
recommended), Synthesizer(s) with MIDI· -1 1i J J. 1 Column Format Hard Copy and Is 100% 
In jack, plus a Serial to MIDI cable. Tandy's Ml:'» ~ II!Jh.. . I vG Mlfor lightning response. When ordering, 
DMP printer. a MIDI lnterfaoe Pak, and a 8, '-"'OJi..- · •' U-1(_ please specify CoCo 1,2, or 3 version. 
Multi-Pal< are options ulpment. Coli~ Must, START os-s $32.95 

t":: \\~ 8(J~ C An Enjoyable, Hands-On Guide To OS-9 
. ..._l~ \Sl:-- 11 Level2 On The Color Computer 3 .. Work 

\)'"\ l'l' V 

9
C:.. CASIO MT-240 MIDI KEYBOARD .. .)1'-4-9-.9-5--11 from a step-by-step easy to follow tutorial 

1\\. ,~ book and program disk. Requires 2drlves, 
tr:...C:..A. A/ C POWER ADAPTER ............... $1 4.95 512K and an SO-column monltor.START 
'l}~ SERIAl TO MIDI CABLE ...... ........ $1 9.95 OS-9 ... NOW NO MORE EXCUSES. 

~~~~==~~=?~~======~~~~~~~~;:~1 BasleScreen Editor ....... . ......... $19.95 r A-oos3 ........ ..... ............... $34.95 
MV·DOS .. .......................... $14.95 

'FINAL EDITION' Is just a news 
___ _: _ _:_ __ \\~~~t!:._:._ ____ ___,~ print slogan meaning tha very 

FINAL EDITION latest published issue. In the 

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

STILL ONLY $48.95 

case of Newspaper Plus· Final 
Edition,lt means the latest up­
grede Is NOW available. Here 
are some of the added fea­
tures being offered; 

• Text import with Left, Right, 
Centered & Justification 

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

press picture utility 
• A new 'Design Your Own' 

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

EPROM BURN SERVICE ...... ..... . $15.00 
Ram Disk Ughtning .............. . .. $16.95 
Printer Ughtning .................... $16.95 
BackUp lightning . .. . . . ...... ....... $16.95 
VIPUbrary ......................... $149.95 
VlPWriterlll . ........................ $79.95 
VlPCalclll ......................... $69.95 
VlP DataBase til ..•.•.•••• . . •••.•••••• $69.95 
OS-9 Solution .. . .. .. .. .. . • .. . . ..... $24.95 
Schematic Drafting Processor •. . . .. $24.95 
lape toDisk/Diskto Tape ........... $19.95 
Multl-PakCrack .. ... . . .............. $24.95 
TelePatch .... ...... .... . ............ $24.95 
BlackJack Royale . .... .. ......... .. . $16.95 
CoCo Calender Deluxe ............. $19.95 

NewsArtA thru Z 
26 disks filled with useable clip art for 
Newspaper Plus & Newspaper Plus· Final 
Edition. $100.00 for the complete sat. 

APBBS Ver: 3.00.00 SPECIAL INTRODUCTORY PRICE OF $39.95 
QUESTION: Have you ever wondered how someone can sell and support two different BBS 
programs while claiming both to be the BEST? Good question you ask ... we think so too!!! With 
the exclusive SCScommerclal release of Mike Guni's APBBS program we end a years quest for 
a POWERFUL, HIGH OUAUTY. and AFFORDABLE BBS program. Besides these three require­
ments, we also demanded full author a.ssistance to help answer your questions and lend 
technical support. Mike Guul has notonlywritten such a program inAPBBSbut has also offered 
his expertise and knowledge as the programmer and a SYSOP. Giving you FULL SUPPORT 
AFTER THE SALE! APBBS requires a CoCo3 w /512k memory, atleas1 two double sided floppy 
drives (a hard drive is strongly recommended), OS-9 Level2, and RS-232 pak. APBBS Is not for 
everyone. It is designed and intended for the SYSOP who demands performanoe and support. 

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

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

Allow 1 to 3 weeks delivery 
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P.O. BOX 72956 
ROSEll..E. IL 

60172 

ORDER 
708-{)53-5610 

BBS 
312-745-1387 



SLOT-PACK II 
MP-11 

Too new for a picture. thiS freshly destgned 
Interface is the same s1ze as the DISTO 
DC-3 D1sk Controller. It frts dtrectly 1nto the 
CoCo exPansiOn port and features three 
slots that allow packs like the DC-3, the 
Burke & Burke Hard Drive interface or the 
RS-232 pack. The MP-11 draws it's power 
from the CoCo however. the B & B requires 
an optional AC power adapter Designed 
by Chns Hawks. 

$89.45 
$14.95 

HARD DRIVE 
20,000,000 Bytes or the equivalent to 125 
R.S. 501 'son line are packed Into this hard 
drive, pre installed and ready to run. Th1s 
complete easy to use package includes a 
Seagate 20 Meg Hard Drive, a DTC 5150 
Controller and interface,· heavy duty case, 
power supply and fan and a 1 year war­
ranty. This 20 meg Hard Drrve will also 
work with Tandy and IBM clones. Basic 
driver, $29.95. lets you access this hard 
dnve Without need for OS·9 

See Rainbow Revtews 8189 

(9 ship) 

HD-1 10 Meg** 
HD-2 20 Meg 
HD-3 30 Meg 
HD-4 40 Meg 

$349 
$499 
$549 
$598 

DISTO BOX 

DC-7 M1ni Controller 
DC-3 Super Controller 
DC·6 No Hall Controller 
MBA-1 3 in 1 Board 
MEB Mini Expansion Bus$ 30.00 
RS232 RS-232 Port 
DC-3C Clock and 

Parallel Port 

Video Converter 
Mult1pak Upgrade 
for 26-3024 
Multipak Upgrade 
for 26·3124 
1.1 ROM Chip 
for Controller 
TEAC Floppy 
for 501 or 502 
MPI 360K 
Bare Floppy $ 78 00 

HR-2 Dual Hi-res Adapter$ 39.45 
1200HC 1200 Baud 

Modem 

30 Day Money Back Guarantee 

Howard Medical's 3~day guarantee 
IS meant to ehmmate the uncertamty 
of dealing with a company through 
the mail. Once you rece1ve our 
hardware. try it out. test It for 
compatability. If you're not happy 
w1th 11 for any reason, return it in 30 
days and we'll give your your money 
back (less shippmg.) Shipping 
charges are tor 48 states. APO, 
Canada and Puerto R1co orders are 

Howard Medical Computers 
1690 N. Elston 

Chicago, Illinois 60622 

Order Status and Inquiries 
312-278-1440 

Master Card • Visa • 
American Express 

C 0 D • School P 0 s 
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to take advantage of from 64K up 
to a full 512K. Requires low cost 
a mplifier (RS cat. 1277-1008) and 
any microphone. Will run on a 
CoCo 1, 2, or 3. Vocal Freedom 
Disk: $34.95. Optional Hacker's 
Pac Disk: $19.95. Disk for both: 
$49.95 

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

Would your friends be ~8\ ~f CrJCrJ (}3wJk, 
impressed if your com- • • • 
puter could rtad their r • \ • • • • 
minds? Mental Freedom r """' • • • • 
uses the techniques of Produce standard grade 2 
Biofeedback to control video Braille on a Br other daisy wheel 
game action on t he screen. Tele- printer. Easy to use for sighted 
kinesis? You control the action or blind user. No knowledge of 

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

fast. Written by <~~~~t>fectly natural voice without 
Jordon Tsvetkoff using a speech synthesizer! Re-
and a product of quires Radio Shack's low cost 
Color Venture. Disk: $19.95 Biofeedback monitor, Cat. 163-

qg q I ~ . 675. Will run on a CoCo 2 or 3 but 
d~ U~ ~ not CoCo 1. Disk: $24.95 

VDOS, The Undisk, ramdisk for 
the CoCo 1 or 2 only. Available 
only on tape: $24.95 
VDUMP, backup Undisk tiles to 
sin gle tape file. Requires VDOS. 
Tape: $14.95 
VPRINT, Pr int Undisk dir ectory. 
Requires VDOS. Tape: $9.95 

Vocal Ywdwm ~~ 
These three utilities giv~ ~--••••••••••' 

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

· ~ ~ handling in USA or 
This is the best Ramdisk avail- CANADA 
able. It lets you have up t.o 4 Add .. 5 00 lo ship to 
mechanical disk drives and 2 f · 
Ram drives on-line and is fully olher countries 
compatible wi th our Printer 
Lightning. Disk: $19.95 

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

Dr. Preble's Programs 
6540 Outer Loop 

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

~sa, MC,COD, Check 




