


BIG FU 
COMPUTEflS 
Tandy 1000 HX 1 Drive 256K 259.00 * 
Tandy 1500 HD 1 Drive640K 1499.00 
Tandy 2500 XL 1 Drive 1 Meg 1119.00 
Tandy 1000 RL HD-1 Dnve-512K 829.00 
Tandy 11 00 FD 1 Dnve 640K 689.00 
PRINTERS 
Radio Shack DMP-107120 CPS 219.00 
Radio Shack OMP-302 270 CPS 46900 
Radio Shack OMP-134 160 CPS 26900 
Radio Shack OWP-230 Daisy Wheel 179.00 
Tandy LP-950 Laser Printer 1299.00 
Tandy OMP-240 192 CPS 8 color 415 00 
Panasonic KXP 1180 192 CPS 189.00 .. 
Panasonic KXP 1191 240 CPS 259 ()(). 
Panasonic KXP 1124 192 CPS 329 00. 
Okidata 320 300 CPS 369.00 
Okidata 390 270 CPS24 Wire HD 515.00 
OKI Laser 400 4PPM 699.00 * 

MODE S 
Radio Shack DCM-6 52.00 
Radio Shack DCM-7 85.00 
Practical Peripheral1200 Baud 149.00 
Practical Peripheral2400 Baud 179.00 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

II 

-~ ~21~ -: --·-----.-

e 
P E Co putmg 29.95 

Spec rum COC03) 
er 64 49.95 

r er 28 
Ehte ord80 
El teCalc3.0 

g- CoCo 3512KSuper Ram Disk 
5 Home Publishing by Tandy (CoCo3) 

29900 Sub Battle Sim . by Epyx (CoCo 3) 
9900 Thexderby Sierra{CoCo3) 

2 9.00 Kings Quest Ill bySierra(CoCo3) 
26 95 FlightS1m. ll bySubLogic (CoCo3 
24.95 OS-9 Levell I by Tandy 
99.00 OS-9 Development System 
39.95 Multi-View by Tandy 

12900 VIP Writer (disk onty) 
VIP Integrated Ubrary (dis ) 

DISK Prices are subject to change 
The Wild West (COCO 3) 2595 call lor shipping charges. Prices 
Worlds o Fllgh 34.95 34.95 may be higher. Send for comp 
Mustang P-5 R ght S1mul. 34.95 34.95 
Flight 16 Fhgh Stmul. 34.95 34.95 *Sale prices through 3-31-91 

P.O. Box 1094 
480 King Street 
Littleton, MA 01460 
N MASSACHUSETTS CAL (508) 486·3193 

TR$-.80 i$ o registered trademark of Tandy Corp. 
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neiiVA_ n. IIP4!!11hle AI BOW Binder 
a 1tal resource to be referred to 

p your copies of THE RAINBOW safe 
ctive binders that provide com-

attlrKitiYe red vinyl binder showcase your 
sure your RAINBOWs are in mint 
e use. Each binder is richly em

azlne' name In gold on the front 
make a handsome addition to any 

r orkspace with these tasteful bind-
o e ime with your CoCo and eliminate 

·~tr~~:~ting searches for misplaced magazines. 
inders, which holds a full 12 issues of 

s only $13.50 (plus $2.50 shipping and 

count on a t Is ues 
ou complete your collection of THE RAIN
o ering a special di count on pa t I sues 

a azme. 
o place an order for six or more back issues 

so at the same time you order binders, 
e 1 led to $1 off the regular back issue price. 

please see the "Back Issue Information" 
s issue. 

ay purchase the ''Official And Compleat Index 
E RAI BOW" for $1 when you purchase a set 

• ders. This comprehensive index of RArNsow's 
ree years (July 1981 through July 1984) is 

s al y priced at $2.50. 

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

__ Save $1 oH the single issue cover prce for bac issues. Minimum order of 6 magazines. Please 
enclose a back issue order form from a recen issue indicating magazines wanted. 

_ _ Purchase the "Official and Compleat lnde o E RAINBOW" for $1 . (Regular price 2.50) 

(These offers good only with the purchase of a RAIN o brnder se ) 

Name ______________________________________________________________________________________ _ 

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

Charge to: 0 VISA 0 MasterCard 0 American Express 

AccountNumber ------------------------------------ Expiration Date _____________ _ 

Signature ----------------------------------------------------------------------

M I to Ra Prop y 

Binders are $13.50 per two-binder set plus $2.50 shipping and handling, If your order is to be sent via U.S. 
office box or fore gn country, please add $2. Kentucky residents add 6% sales tax; Canadian resident 
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. ES 
All other inquiries call (502) 228-4492. 



COG E/ 

r 
(The Ultimate Word Prooessor for CoCo 3) 

his power-packed word processor features: • Blazing Fast 2 Mhz Speed e72K {460K on 512K} available te 
memory • 40/80 column display • Pull down menus • Full screen editor • Extensive editing & delete command 
• Key click.typeahead, tabs, word count & OOPS recall • HELP screen • Spooler, Sort, Mail Merge, Split Scree 
Editing & Graphics Support • Pop·up calculator • 2 Column & Macro Support • Save/load w/ Automatic Backu 
• Works with any printer • What You See Is What You Get Display • Allows Printer Option Codes Embedding 
• 80,000 word spelling checker • Punctuation Checker • Complete Documentation. Only $79.95 

500 Pokes Peeks & Execs: $16.95 
Supplement to 500 Pokes Peeks & Execs: $9.95 
300 Pokes Peeks & Execs for CoCo 3 : $19.95 
AU 3 Poke Peeks & Execs Books: $39.95 
Extended Color Basic Unravelled: $39.95 
Disk Basic Unravalled: $19.95 
Both Extended & Disk Basic Unr.: $49.95 
Super Extended Basic Unravelled: $24.95 

II 3 Unravalled Books: $59.95 
CoCo 3 Service Manual: $39 Coco 2: $29.95 
Multipak Service Manual (specify model#) : $19.95 
Full Turn of Screw (Disto) : $19.95 
Assembly Language Programming: $18 

ddendum for CoCo 3: $12 
tart OS9 Book & Disk: $32.99 

Inside OS9 Level II: $29.95 
Complete Rainbow Guide to OS9: $19.95 
Complete Rainbow Guide to OS9 Disks: $29.95 
Rainbow Guide to OS9 II : $19.95 Disks: $19.95 

From Alpha Software Technologies ... 
Data Windows: $59.95 Data-Merger: $19.95 
Presto Partner: $29.95 Level II Tools: $24.95 
Disk Manager Tree: $29.95 Zapper: $19.95 
Multi-Menu: $19.95 Warp 1: $34.95 
OS9 Level II BBS: $29.95 

From Burke & Burke ... 
RSB: $39.95 EZGen: $19.95 Wild Card MV:$19 

From Kenneth Leigh Enterprises ... 
Start 089 Book & Disk: $32.99 
Goldberg Utilities Vol t: $24.95 Valli : $24.95 

Other Software ... 
GSC File Xfer: $44.95 Multi-Vue Version: $54.95 

DISK 3: $29.95 SD'ISK: $29.95 
089 RAMDISK (for 512K & 1 MEG): $29.95 
Screen Control Utility: $19.95 Menu. Util: $19.95 
Point-&-Shoot File Selection: $19.95 

From Zebra Systems: ... 
CoCo Graphics Designer Plus: $29.95 
Pictures, Fonts & Border Disks: $14.95 ea 
Label Designer: $29.95 First Prize: $69.95 

From Colo are ... 
CoCo Max Ill: $39.95 Fonts (95}: $29.95 
Max 10: $34.95 Fonts (36): $14.95 
CGP220/NX1 000 Rainbow Driver: $14.95 
Max Edit: $14.95 SP Checker: $14.95 

From lllusicware ... 
Musica II : $29.95 Lyra: $49.95 
CoCo Midi Interface: $99.95 Software: $59.95 

From llicrocom ... 
Color Schematic Designer: $39.95 
Super Tape/Disk Xfer: $24.95 
Disk Label Maker:$1 9.95 Screen Dump: $19.95 

CR Organizer: $19.95 Bowling Score: $19.95 
MaiiHst Pro: $19.95 Comput. Checkbook: $19.95 
RGB Patch: $24.95 

Other ... 
IP Database Ill: $69.95 VIP Calc Ill: $69.95 
utoterm: $39.95 Vterm: $39.95 

CoCo Utilll (Xfer between IBM & Coco) : $39.95 
enocopy: $79.95 Telewriter 64: $57.95 
DOS 3: $34.95 Ext. ADOS 3: $39.95 

Call for Cercomp Products. 

reasury Pack #1,2 (8 Games ea): $29.95 ea 
Space Pac (8 Games) : $29.95 
Classic Pac: TP1 ,TP2 & Space Pac: $69.95 
Slots & Cards:$39.95 Kyum Gai: $29.95 

inistar: $34.95 Quest for Tllelda: $34.95 
he Contras: $34.95 Crystal City: $34.95 
izards Castle: $19.95 Pinball Factory: $34.95 

Fury: $24.95 Speed Racer: $34.95 
ime Bandit: $29.95 Outhouse: $19.95 

1Cashman: $29.95 Demon Seed: $19.95 

• 1387 Brighton Henrietta Townline Road • Rochester,NY 14623 
To Order: 1-800-654-5244. Tech Info: 716-292-1786. (See Page 7 for Ordering Information) 
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l:.aitor · 
In th 

Editor .· 

amming it Up 

o e for Bet r Doc 

Fir ·t uf all , let me say thank you to all of you a{ 
Fnl oft. I I av b en receiving TilE RAINBOW f< r 
ahom i · momh-. and \\ Ond T why I didn ' t sub cribe 
sooner_ I apprc ial 1h1· fin· publication! 

I noticed a number or n.:atl· arc having the .. me 
pr blem. m. \\ ife and I had wiLh Home Publisher 
fr m Radio Shack. We wcnr 10 th~ Radio ha k 
omput r center in ugu ta, Georgia. and paid thctr 

-;ystem · engineer over 7: to how u. h 1o1 to gel the 
p~ gram up and running. Even theircomputere pert 
could not gel the program to perform pr perl and 
. aid him. elf it \\ s a bad prognun with very poor 
tlocurneJHaLion. We have nOl yet learn d to 1rc OS-9 
Level fl , hut thought 1/ome Puhli her might run 
properly noneth Je · ·. Ha< anyone tried it? f o, what 
were the r ult '! 

finall . why L it that those wh wri1 pro ~rams 
for the CoCo as urn that all of us are pmgr mmer a. 
well . me or the documentation is so complicated 
we j 1 t put th pro ram ·to,; ide and hope thal. a. time 
pennit and we lowly lenm how thing \\ r , \\ ·can 
ventually u ·e it. So fol s ha e rnercy on u - poor 

no ices and kc ·pit imple, dear and logical. 

Editor: 

F1ed Wil\o11 
556 Cherokee Drf\'£' 

Wa ·ne boro. 30 }0 

" rants More from a Drive 

J hav · erallhings I hou ld have si.lid long ago 
but haven't until now. On i. nw con m abom TH 
R I BOW. lookforw rdtoit~ arrfvaJcvcrymonth. 

bul am di ·appointed in the ecrea i ng i . I ju ·t 
rec.·ei e<.lthe January i, sue. 11 wok only ~0 minutes lo 
read and dig '\l all f the information from cover to 
co cr. 11 u cd to Jake hou . J k.now th1 problem i md 
of your control, bill it i · ham lhal ·u h a great 
c mpuler a tl1e Co i · lo ·ing much ·uppon . 

I would al . o li ke ~ kn w if you lu1 w where 1 
could get u device driver for OS- to Full ul ili7 m 
1.44 Meg di k drive. I purcha. ed it becau e it had 
720 hut n lA,' t1at I n w il can h ld 1.44 M g, l 
would I ilk to u 'that. 

Df'tmis Henne11 
Ruute 2. Bw; 705 

Tridelphia. ~'\< ' 26059 

We . ton , wrmld lilt.e to see . trougt>r . upportfor the 
CoCo. We don't /il..e the . i::e r dttclioll ·cmy more them 
\ 'Oil. 

While mo f 1.44-Me~ drives can be used a\' 720K 
dril·Ps. a mnrP .mphi tiC(J/ed crmtroller is required to 
u~e them w full aparity. A hiKh-d.em·ity dril·e require 
a lfnta trlmif'er rme of- OOK-hp~• . H'>·ice rlwl of ·in??le· 
and double-deflsil)• dri •es . For more in[ormathm. 
read "Disl.. Driws and the Color Compw •r" (Mcu'dl 
and April 1990) by Mart) Goodman. 

In Praise of OS-9 
Editor: 

I want to voi(;e m upp011 for RAI BOW\ 
~.:ci ioo to support 0 -9, and urge a.n even greater 

dedication to h. It i ·. <~IId will corllinut' to be, the li fe
bloodofthi machin . W rci tnot forO -9.Ic•rtainly 
' ould have left I c o o Com umty for MS-DOS 
long ago. (r a tually did bu ·a Tandy 000, but carne 
b k to the CuC when I di ·t:overed huw much more 
powerful 0 -9 is than MS DOS.) 

ll .'urprises me how many p pi til u a Co 
2 and/or have no intere tin u. ing OS-9. The 'p opl' 
·1'1 uld fin a fri nd who i runnin2 a 12K olor 

Computed withOS-9andM!llti-\' uel'orademolil t:ra
lt n. otic; t h~: Macinto ·h-l ·pe interfa e with the 
addilion or olor and muhiplc window on multiple 
crcen . OS-9 c. n b quite friendly. Tak n te of it 

ahiliries to pr tecr fil . , " t up u · r 'i ount /pa s
word. , run pro m. concurrcntl , pro,·id • onl 'ne 
help, u e multiple font. , set up " "ystem d d .... /alarrn, 

pcratc' ·ith a k ·yboard mouse, and to u e a Lree-li e 
dtrectory 'fructure. he li 'l goe: on and on . Try il 
you"ll l i cit. 

1om . Bmter 
Los •1 •le . C ali(ornia 

I ' C lli!O( fN> 

nPuge 74 



coco ARDWA CA ALO 

UPGRAD S 
512K UPGRADE: No Soldering. Comes with easy picture 

instructions and $100 worth of software (512K Ramtest I Ramdisk 

Spooler I Backup Lightning & OS9 Level II Ramdisk). $99. 
K Board (w/ software): $39 

1 EG UPGRADE (from Disto). $199. (0 K: $149) 

64K Upgrade for CoCo 1/1: $29 

MONI ORS 
MAGNAVOX 1CM135 RGB: Razor sharp picture, 14 

screen, Stereo sound, speaker, Tilt Swivel Stand & 2 Yea 

arranty. For CoCo 2 & 3. $298 
MAGNAVOX COC03 ;RGB CABLE: $19.95 

DISTO PRODUCTS 
Disto Mini Controller: $74.95 
Disto Super Controller: $99.95 Super II: $129.95 
Eprom Programmer Add-on: $54.95 
Hard Drive Adapter: $39.95 w/ RS232: $69.95 
3-in-1 Multi-Board Adapter: $74.95 
4-in-1 Multi-Board Adapter: $129.95 MEB Adapter: $35 
RS232 Super Pack (replacement for RS232Pack): $54.95 

COMMUNICATIONS 
Communicat·ons Extravaganza 2400: !Include~ Zoom 

400 Baud Modem, Cable, Autoterm Software & Compuserve 

Access Offer & free access time. : $169.95 
Communications Extravaganza 1200: $1 09.95 
Avatex 1200 Modem (w/2 yr warr.): $85 
Zoo.m 2400 Modem (w/7 yr warr.): $129 

EPROM 
lntronics EPRO Programmer: Programs 2516,27xx/xxx 

EPROMS. Includes docs and software. CoCo 1,2,3: $137.95 
DATARASE Eprom Eraser: $49.95 
BOTH Programmer & Eraser: S 179.95 
2764 Eprom: $8 27128 E rom: $9 
BLANK CARTRIDGE (Disk Cont. Size): $9.95 

KEYBOARDS 
6 Feet Keyboard Extension Cable: $39.95 
CoCo 3 Keybd: $39.95 w/ Ext Cable: $69.95 
CoCo 2 Keybd: $29.95 w/ Ext Cable: $49.95 

c PS 
Genuine RSDOS 2.1 Disk Chip: $29.95 
68B09E Chip: $14.95 CoCo 3 GIME Chip: $49 
Multipak PAL Chip Upgrade Kit w/ instructions 
(specify Multipak odel #26-3024/3124): $19.95 

LOPPY DR VE S~ TEMS 
Our Drive 0 & 2 Drive Systems included BRAND NEW Ooubl . 
Sided Drives, Disto Mini Controller (with ROMs to access both 
sides of the drive), Official 200-page Radio Shack Manual & $60 

orth of software. 
Drive 0:$199 2 D~ive System: $299 
Drive : $129 Bare 5 1/4• Drive: $89 
Cable f·or 1 Drive:$16.95 2 Drives:$22.95 4 Driv·es:$34.95 
FD501 Upgrade Kit & Instructions: $109 
FD502 Upgrade Kit & Instructions: $119 

oshiba 31/2" Drive w/ PS & Case: $149 
oshiba 31/2' Bare Drive: $89 

ARD DRIVE SYSTE S 
Hard Drive Systems include Seagate Hard Drive, Western Digital 
Controller, Cables, CoCo XT Interface, Case {with fan, Powe 
Supply & room for second drive), software & instruction manuals. 
Assembled/tested/formatted. Ready to Plug'N' Run. 

Seagate 20 MEG System: $459 
Seagate 40 MEG Sy tem: $549 

From Burke & Burke ... 
CoCo XT Interface: $69.95 w/ ATe: $99_95 
CoCo XT ROM: $19_95 
HYPER 10: $29.95 HYPER Ill: $12.95 

512K COCO 3 
Comes with complete manuals &$100 worth of software. 
Only $259. Note: 512K Installation Voids Warranty. 

CA ES & I TE FACES 
Magnavox 8505/8515/8CM643 Cable: $24.95 
Magnavox CM135 RGB Cable: $24.95 
Serial-to-Parallel Interface: $44.95 
15• Shielded Multipak Extension Cable: $36_95 
40-pin Y Cable: $34.95 
RGB Analog Extender Cable: $19.95 
Modem Cable (4 pin to 0825): $19.95 
RS232 2 Position Swi cher (4 pin): $29.95 

1 Hi-Res Joystick Interface: $11.99 

Other Good St -ff ... 
dvanced Gravis Joystick: $59_95 

Del xe 2 Button Joystick: $16 95 
Multipak locking Plate (spec. Model #): $8 
5 1/4' DS/00 Disks: $.40 ea 3 1/2 : $.79 ea 
NX1 ooo Ribbon: $8_50 Color Ribbon: $12.95 

ICROCOM SOFTWARE ·• 1387 Brighton Henrietta Town Line Rd •Rochester,NY 14623 ~~SAl ~·=~ ••~~~ 
To Order: All orders $99 & above (except Printers, Drives, Monitors, Computer) shipped 2nd Day Air at no extra Charge in Continental 
US. We accept Visa,MC,Discover,Amex (3% sur), check, MO & School PO's. COD Orders '(<$100) within US add $5 extra. Please add 5% 
shipping (min $3) S&H in US & 10% (min $5) for Canada, Alaska & PR. All foreign orders except Can. pay actual shipping charges (min 
$5) . NYS residents please add sales tax. Monitors ($12 S&H/$40 in Can.); Drives ($10 S&H/$30 in Can); Computers ($8 S&H; $25 in Can). 

For Orders (10~5) pm M-Sat: 1-800-654-5244. Tech Info & Order Status (3-5 pm) : 716-292·1786 
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Novices Niche 
1 

Credits 
by James McCarthy 

You have all een cred'ts a the end f 
m ie . Credit arc the name and titles 
y u ee cro l up the creen at the nd of 
the movie. Credit are r c gniti n for· 
joh well don . Tho e in lved with th 
c eation of ·omputer adventure program 
hould be no less recogniz d. ith Cred· 

its, a new program f r the Co, y u an 
gi e credit \ here redit i du . 

T operate the program, ent r 
RUN"CREDITS". An introductory ·creen 
how the rogram' unction. and h ~ 

to mo i fy it for your own p~ gram . For 
e ample, u ing a FOR/NEXT l op. I made 
t ~ 1e narn · of employee at THE RAl .BO 
croll aero . . the creen. It may not lo k 

lik much by it elf. but it r all take the 
un u pecting per on y urpri ·e to ee 
name cr 11 up the ere n at the end fa 
program. 

Credits wa writt non a CoCo with 
Di kB sr . but a far a Ikn w, it work · 
on any CoCo with 16K. 

heLitin : C EDITS 

1 'CREDI TS 
2 'WRITTEN BY JAMES ROBERT 
3 'COPYR G T (C) MARCH 1991 
4 'BY FA SOFT, INC. 
5 'RAI BOW MAGAZI E 
10 WIDTH32:CMP:CLS:PRINT@l2,"CRE 
DITS'': PRINT@39, "BY JAMES MCCAR 
Y~:PRINT:PRIN "'CREDITS" IS A S 
OR PROGRAM YOU CAN ADO TO TH 
E E 0 OF ONE OFYOUR OWN PROGRAMS 

TO SPICE UP THE FIN SHt AFTCR 
WATCHING IT A D SEEING HAT I 

T DOES. MODIFY" 
11 PRJ T"IT 0 SUIT YOUR 0 NNE 
OS. MAKE SURE YOU DON'T HAVE A Y 

EFTOVERSPACE AT THE END OF YOU 
R LINE. FOR EXA PLE. THIS IS HO 
W YOUR LINE SHOULD LOOK: 

PRI NT@B, 'THANKS TO YS 
1:: F '' ; NOW, PRESS 

ANY K Y .. 
12 EXEC44539 
20 B 450:PA ETTE13,0 :PALETTE12,6 
3: C LS : PRINT@458." HE RAINBOW'': FO 
RA-1T0170:N XT:PRINT@500,"":FORA 
-1T0170:NEXT:PRI T@461 ... $TAFF": F 
ORA-1T0170:NEXT:PRINT@500 ,"":FOR 
A-1T0170: EXT:PRI T@B,"ED1 OR & 
PUBLISHER - 0 N E FAL " 
30 FORA=lT0170: XT; PRINT@B . "MAN 
AGI G EDITOR · CRAY AUGSBURG " :FOR 
A T0170: EXT:PRINT@B.~ASSOCIATE 

EDITOR-SUE FO B ": FORA-1 TOl 
70:N XT 
40 PRINT@B. "COPY EDITOR--
-ROB MOORE":FORA-1T0170:NEXT:PRI 

T@B, "SUB/REV EOI TOR-TONY 0 
LIVE": 0 A T0170:NEXT:PRINT@B," 
TECHNICA L EO TOR-GREG LAW": 
FORA-1T0170:NEXT:PRINT@B ,"TECH. 
ASSISTANT-EO ELLERS '' 
50 FORA-1T0170: XT:PRI T@B,"TEC 
H. ASSITA T- GRECORY SHU LT7":FOR 
A-lTO 70: EXT:PRINT@B,H 01 R.ASS 
!ST. -JULIE HUTCHI SON~:FORA=lTOl 

70:NEXT:PRINf@500,"":FORA-l 0170 
: EXT:PRINT@500,"": ORA 1T0170:N 
EXT:PR NT@B," THE RAI 80 
W ": FORA=lT0170 
60 NEXT:PRINT@B," H£ FA SOFT 

BUILDING ":FORA•lT0170: EX 
:PRI T@B," P.O. BOX 385 

":FORA ITO 70: EXT:PRIN 
T@B," ROSPECT. KY 40059 

70 FORA-1T0170:N £XT:PRINT@500 ."" 
: FORA-ll0170: EXT: PRI NT@500. "": F 
ORA 1T017fi):NEX :PRINT@B "THIS PR 
OGRAM WAS WRITTEN BY ··:FORA-lT 
0170.NEXT:PRINT@B."JAMES MCCAR H 
Y ON DECE BER 2. ~:FORA- T0170: 
EXT:PRINT@B. "1990. NO . OOIFY T 
HIS FOR ":FORA 1T0170 
80 NEXT:PRINT@B."YOUR OWN PROGRA 
MS! ":FORA 1T0170:NEX 

:FORA-1T015:PRINT@500, "": FORB•1 
T0170 : NEXTB.A:CMP:CLS:ENO 

NX o .~s~11R~D~¥4A~2~o~~~~o~!~z8" 
even T-shirt prints of 4096 color 
See GFX~MAX for wallet & postcard. 
NEWI now prints 3D RASCAN pictures! 
CoCo3 128k disk $2 4.95 

------------------------------------
fiJ~Ol~ color CM3 MGE HSCREEN2 etc 
STAR .C IZENi DKP-i40 & compatables 
also 16 l eve B&W qraysca le driver 
_:~:~~:_!~~~!.-~~!~-----------!~!: 9~- ; 
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32K Extended 

T h i ling: 8 LAKJACK 

1 'BLACK JAC 

57 ..... ........... 96 
80 .............. 187 
115 .............. 69 
230 .......... 205 
295 .............. 47 
360 ... ....... 102 
415 ............ 141 
485 .............. 64 
565 .............. 35 

2 'WRITTEN BY RITCH IE CARROLL 
3 ' COPYRIGHT (C) MARCH 1991 
4 'BY FALSOFT, INC. 
5 'RAINBOW MAGAZI E 
20 G0101025 
48 DATA XLE$(14>;BU E3BD 
49 DATA BR2R2LU6DNLD5BL3 
50 DATA NR4U2ER2£UHL2GBD5 
51 DATA BUFR2E LEUH 2GBD5 
52 DATA BR3U6G3R4BD3B L4 
53 DATA BUFR2EU2HL3 2R4BD6BL4 
54 DATA BRR2EUHL3D2U4 R2B 3BD6 
55 DATA UE4Ul4BD6 
56 DATA X $(3) : BUUE RHUBD5 
57 DATA BRR2EU402L3HUER2BL3BD6 
65 DATA U2R402U4H2G204 
66 DATA RU6LR3FDGNL2 FDGL3 
67 DATA BUU4ER2FBD4G L2BL 
68 OA A R3EU4HL3RD6L 
69 DATA R4U3 R3U3NR4D6 
70 DATA U3NR3U3 R4D6 
7 DATA BRR3U3 LBU3L3GD4BD 
72 DATA U6D3R4U3D6BL4 
73 DATA BRR2LU6RL2B LBD6 
74 DATA BU2DFR2EU5B 4BD6 
75 DATA U603R E3NF3 LD3 
76 DATA R4NU6 
77 DATA U6f2 DE2D6BL4 
78 DA A U6F3RU306BL4 
79 DATA BRR2EU4HL2GD4BD 
80 DATA U6R3FDGL303 
81 DATA BUU4ER2FD3G2l UBR2F2BL4 
82 DATA U6R3FDGL3RF3BL4 
83 DA A BUFR2EUHL2HUER2FBD5B L4 
84 DATA BR2U6R2L4BD6 
85 DATA BUUSBR4D5GL2B L 
86 DATA BR2UH2U3BR4D3G2DBL2 
87 DATA NU6 E 2~U 2 U6B L4 
88 DATA UE4UBL4DF4DBL4 
89 DATA BR2U3H2UBR4DG2D3BL2 
90 DATA R4U 4U 4BD6 
95 DATA BU3 R4BD3BR8 
100 DATA BRBURULBU2RULBD5BR7 
105 DATA YOU LOS ,T3L301AC 
110 DATA BUS ,L100Tl001ABCDEFGAB 
C02ABCDE GABC 
115 DATA TJE,T5L503AECEA 
120 DATA YOU IN. T8 803CEACEACEA 
AAAA 
125 OA A FIVE CARD DRAW.T7L701AE 
A~AE02AEAEAE03AEAEAEL3A 
130 DATA BLACK JACK , T7L701CGCGCG 
02CGCGCG03CGCGCGL3C 
195 PROCEDURES: 
200 A$ I EYS:IFAS ~"THE 200 
205 RE UR 
210 DRAW"BM-A:.-Z;" 

640 .......... 237 1235 .......... 184 
710 ............ 81 1300 ...... .. 162 
n0 ............ 37 1380 .......... 51 
845 .......... 182 1455 .......... 193 
910 .......... 156 1510 .......... 82 
980 .......... ~ 62 1565 ............ 13 
1045 ........ 165 1600 .. ........ 84 
1110 ........ 124 END .......... 194 
1155 .......... 74 

215 RETURN 
220 B-SG <88 -DH)+l 
225 RETURN 
230 I FPEEK( 63030 )-15 I N POKE654 
97.0:0 BRK GOT01635 ELSE POKE65 
495,0 
235 RETUR 
240 IFPEEK(63030)-15THEN PO 654 
96,0 ELSE POKE65494 , 0 
245 RETURN 
250 DRAW CARDS: 
255 COL0Rl:DC-5+(X-1)*50 
260 LINECDC.34+0H)-CDC+44,88+D 
.PSET.BF 
265 RETUR 
270 A•OC+2:Z-41+DH 
275 GOSUB210:RE1URN 
280 A-DC+38:Z-87+0H 
285 GOSUB210:RETURN 
290 IFR-lTHE PUT(H,V)·(H+14. +1 
3). R,PSET:R[TUR 
295 FR-2TH N PUTCH . V)-(H 4,V+l 
3).DM.PSET:RETUR 
300 IFR-3THE PUT(H . V) - (H+l4 , V+l 
3) ,CB.PSET:RETURN 
305 PUT(H,V)-(H 14,V+ 3),SD.PSET 
:RE URN 
310 PUT(H,V) - (H 14,V+l3),RC,PSET 
:RETUR 
315 GOSUB220 
320 DF(X,B)-1:E- C 
325 FORA-1 T04 
330 IFCD< C)<13*A+l T E 340 
335 NEXTA 
340 N CDCNC)-13*(A - ):R-A 
345 A-238:Z 8:Y-0:P - C 
350 COLOR0:GOSUB815 
355 NC- C l:PN- C 
360 COLOR :GOSUB815 
365 GOSUB2 S:V 42+DH 
370 IF >9THE A-2ELSE A N 
375 AW-A/3:A-INTCAW) 
380 B-FIX(10*(A -A))/10 
385 I • TEN C-A 1 ABS(SG (B - .3 
)) [ LSE C-A+SGNCSG CB - .5)+1) 
390 IFSGNCC-1) !THEN -OC:GOSUB2 
90:H DC+28 :GOSUB290 
395 IFSGN(C/2-I T(C/2))-l T EN -
DC+14:GOSUB290 
400 V-V 13:Y-Y+l:IFY<3THE 385 
405 COLOR0 
410 IFN>9THEN 0 -9GO 0465,495 . 
520,545ELSE IF IT E A$ L $(0)E 
LSE AS- HN) 
415 GOSUB270 : DRAWAS 
420 GOSUB280:DRAWA$ 
425 RETURN 
430 GOSUB255 

UTILITIES PACKAGE 
round running M.L tiliti that 

llow your CoCo to a both sida of 
doub ided driv • Any CoCo 64K or more. 
1.1 or 2 .1 0 CB. 17 .95 U / S20.80 CON. 

BIG RAMDISK 
Be.t M)ftwarc to m I te driv- in memor,~. 

[n t•JI , re-in tall, format and reform t hom 
dired mode or from a program. Up to 720K 
and 4 Ramdl with th Oi to 1 meg bo.ard! 
To 360K and 2 Ramdi.U on a 512K. 

Only 12 .95 or Sl .95 CO . 

MEMORY TUTORIALS 
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435 LINE(DC+5,39+0H )- (0C+39,83+D 
H),PRESET.B 
440 LINECDC+6,40+DH)-(0C+38,82+D 
H),PRESfT,B 
445 H-OC+ 5 
450 V 44+DH:GOSUB310 
455 V-65+DH:GOSUB310 
460 RETURN 
465 GOSUB270 
470 A$ N$(1)+S1$+LE$ (14) 
475 DRAW"B l 2''+A$: GOSUB280 
480 DRAWS2$+A$+"B l 26BU23" 
485 S$ "TEN":GOSUB705 
490 RETURN 
495 GOSUB270 
500 DRAW LE$(9):GOSUB280 
505 D AW LE $(9) "B L30BU23" 
510 TS$-~JACK":GOS U B705 
515 RETURN 
520 GOS B270 
525 DRAWLE$(16>:GOSUB280 
530 DRAWLES(16)+"B L34BU23" 
535 TS$-"QUEEN":GOSUB705 
540 RETURN 
545 GOSUB270 
550 DRAWLE$(10):GOSUB280 
555 DRAWLE$(10)+"BL30BU23" 
560 TSS-"KING":GOSUB705 
565 RETUR 
570 TEXT I PU T: 
575 D$-LEFTSCDS.LEN(D$)-1) 
580 RETLIR 
585 CS-RIG T$(8$. 1) 
590 B$-LCrTS(BS.LEN(B$)-1) 
595 RElUR 
600 LINE(OC+1,34) - (DC,40).PSET 
605 RETURN 
610 PO £282.1:8$-"" 
615 DC-PEEK< 95) 256+PEEK(196) 
620 GOSUB600:GOSUB200 
625 COLOR0:GOSUB600:COLOR1 
630 I FAS-CRSAND 8$<>""TH E SB$-B 
S:RETUR 
635 IFAS BS$THE 675 
640 IFLEN (8$ )-28THEN615 
645 IF"A">ASAND AS<>" .. THE 615 
650 IF"Z"<ASTHEN615 
655 IFA$-" ~THE 665 
660 DRAWL~$(ASCCA$) - 6 5 ) 
665 DRAWS!$ 
670 B$-B$+A$:GOT0615 
675 IFB$-n" THEN615 
680 GOSUB585 
685 I FC$-" ~THEN ORAWS2$ EL SE COL 
OR0:DRAWS2$+LES (ASC (C$) -65):COLO 
R1 
690 GOT06 15 
695 rE XT PRINT: 
700 GOSUB210 
705 FORC-1TOLEN(TS$) 
710 C$-MIDS(TS$.C.1) 
715 IFCS-w .THEN DRAWSIS EL SE TFC 
$-" - "THEN DRAW LE$C26l rl SE JFCS-" 
:"THEN DRAW LE$ (27) S DRAWLE$(A 
SC(C$) -65) Sl$ 
720 NEX TC: ETUR 
725 UM RICAL I~PU T: 
730 ORAW"BM24.20" 
735 SOUND10, l :B$-"" 
740 GOSUB200 
745 IFA$-"E" THE 1535 
750 IFAS-BSS H~N790 
755 IFBS<>""THEN IFA$-"D"OR A$ " 
W'THEN BT-VAL( 8$): RETURN 
760 IF"0">A$0R"9"<A$T~ EN740 
765 D$-8$-rA$ 
770 IFVAL(DS)>C T TH EN GOSUB575:G 

12 THE RAINBOW March 1 991 

OT0740 
775 IFA$-"0"AND B$-""THEN740 
780 DRAWNS(VA L(A$))+$1$ 
785 8S-DS:GOT0740 
790 IFVALCB$) 0TH EN740 
795 GOSUB575:GOSUB585:CO LOR0 
800 DRAWS2$ NS (VAL(C$)) 
805 COLORl:GOT0740 
810 NUMERICAL PRINT: 
815 GOSUB210 
820 A$-STRS(PN):FORC 2TOLE (A$) 
825 DRAWNSCVAL( IDSCAS.C,J))) S1 
$ 
830 NEX TC:RETURN 
835 SU CARDS: 
840 GOSUB220:P -51(8) 
845 D-S2(B):TS$-" OR " 
850 Sl (B) 0:S2<B>-0:AC-0:FL-0 
855 FORY E TO S 
860 FORZ-1104 
865 lrCD(Y)<13 Z+ THENB75 
870 EXTZ 
875 N-CO(Y) ·1 3*(Z -1) 
880 IFN-lTHEN AC-AC+l ELSE IFN>9 
IHEN Sl(B)-51 (8)+10 ELSE S1(B)-S 
1( 8 )+N 
885 EXTY:S2 (8)•Sl (B)+AC 
890 IFAC-0THFN900 
895 IFS1(8 )>11 -AC THEN Sl(B)-Sl( 
B)+AC ELSE Sl(B)-S1(B)+10+AC 
900 A-96:Z-98+DH 
905 COLOR0:GOS UB815 
910 GOSUB705:PN~D:GOSUB820 
915 P -S1(B):COLORl:GOSUB815 
920 IFS1(B)<>S2(8)ANO S1(8)<>21T 
HEN GOSUB705:P -S2(B):GOSUB820:F 
l -1 
925 RETURN 
930 SHUFFLE DECK: 
935 A-72:Z- 08:PLAY"01T2S5L255" 
940 TS$-"SHUFF LI G DECK" 
945 GOSUB700:FORX-1T052 
9~0 B-RND(52):C-RND(52) 
955 IFB-C THE 950 
960 PLAY"AE" 
965 0-CDCB l :C DCB ) CD<C) 
970 CD(C)-O:N EXTX 
975 COLOR0:GOSUB700 
980 A-238:Z-118:PN- C 
98~ GOSUB8 5:PN-52:NC-PN 
990 CO 0Rl:GOSUB815 
995 RETUR 
1000 PRIMARY SCREEN: 
1005 CLS:PRINT@235."BLACK JACK" 
1010 PRI T@483."BY JAMES RI TCH! 
E CARRO LL " 
015 RET U R~ 
020 INITIALIZE: 
0?5 PCL EAR4:CLEAR500 
030 GOSUB 1005:SCREE N0.1 
035 IFPEEK(188)-14THEN DA 1:0PE 

N"D" .#1. "HS" ,45 
1040 GOSU8230:PLAY"V25" 
1045 DIMHR<14. 13),0M(l4,13),CB(l 
4,13),$0(14, 13),RC(14.13),NS(l0) 
,LE$(28),R0$(6 ) ,P$(6).COC52),0 F< 
5,2),51(2),52(2) 

050 FORX-0T09 
1055 READ $(X) 
1060 EXT:FORX 0T027 
1065 READLES(X) 
1070 NEXT:FORX-1T06 

075 READRD$(X),P$(X ) 
080 EXT:FORX-J f0~2 

1085 CD<X>·X 
1090 NEXT:X-RNOC -T IMER) 
1095 Sl$-nBR8":S2S-"B L8" 

1100 BS$-CHR$(8l:CRS-CHR$(13) 
1105 PMOOE4,l:PCLS1:COLOR0 
1110 CJRC LE(4,4),3:CIRCLE(10.4), 
3:DRAW"BM3,7F4E4":PAINT(4,4),0:P 
AI T( l 0,4),0,0:PAINT(7,5),0,0:PS 
ET<7.3.0) 
1115 ORAW"BM7.24E5H5G5F5":PAINT( 
7.22),0,0 
1120 CIRC LE(3.33),?:CIRCLEC11,33 
).2:CIRCLE(7.29),2:CIRC LE(7,32), 
2:0RAW"B 7,34DG2R4H2DU7D4L4R8" 
1125 CIRC LE(4.45),2:CIRCLEC10,45 
).2:DRAW~BM2,45E5F5BM7.47DG2R4H2 
DBM4,45R6DL6":PAI T(7,43).0.0 
1130 ORAW"BM1,59E3U3F3G3r3G3U3H3 
BR12H3U3G3r3G3F3U3E3": PAI T(7,59 
).0,0:COLOR1 
1135 GET (0.0)-(14,13),HR.G 
1140 GE T(0.13)-(14.26).D .G 
1145 GET(0.26)-(14.39>.CB,G 
1150 GET(0,39) - (14.52),SD,G 
1155 GET(0,52) - (14.65).RC,G 
1160 PCLS:SCREEN1:A-88:Z-10 
1165 TS$-"BLACK JACKH:GOSUB700 
1170 Z-16: 1 $$_ .. __ .. 
1175 GOSUB700:A-20:Z=10 
1180 IS$-"BET-":GOSUB700:A 196 
1185 S$-"CREOIT-":GOSUB700 
1190 ORAW"BM12,20"+LE$(27) 
1195 A-6:Z-9B:TS$-"PLAY ER HAS:" 
1200 GOSUB700:Z 186 
1205 TS$-"OEA ER HAS:":GOSUB700 
1210 A-150:Z-1 18 
1215 TS$-"CARDS LEFT:n:GOSUB700 
1220 CT 1000:NX CT:WN-0:NC-0 
1225 FORX-1T05:FORY-1T02 
1230 OF(X.Y)-1:NEXTY.X 
1235 'BEGI : 
1240 COLOR0:A-24:Z-20 
1245 P -BT:GOSUB815:A 200 
1250 PN-CT:GOS~B815:A-D:Z 108 
1255 GOSUB700:A-96:Z•98 
1?60 PN-S1(2):GOSUB815 
1265 TS$-" OR ":GOSUB705 
1270 PN-S2(2):GOSUB820:Z-186 
1275 PN-S1Cl):GOSUB815:GOSUB705 
1280 P -S?(l):GOSUB820 
1285 COLOR1:IFBJ-2THEN BT-BT*2 
1290 CT-CT+BT*WN 
1295 IFCT>NX THEN NX-CT 
1300 IFCT>9999999THENA-200:Z 20: 
TSS-.. MAXIMUM " :GOSUB700:A 208:Z-3 
0: TSS-"SCORE":GOSUB700:FORX-1 T04 
500:NEXTX:GOTO 535 
1305 A-200:Z-20:PN-CT 
1310 GOSUB815:DH-0 
1315 IFWN<1A D CT-0THEN1535 
1320 GOSUB220: FORX•l T05 
13?5 IFDF(X . B)-lTHEN GOSUB430 
1330 DF(X,Bl-0: EX TX 
1335 IFDH-0TH N 0 •88:GOT01320 
1340 IFNC<9TIICN GOSUB935 
1345 BJ•0:GOSUB730:GOSUB1380 
1350 TS$-R0$(W ) 
1355 D-128-4 LE CTS$) 
1360 A-D:Z-108:GOSUB700 
1365 PLAYP$(WNl: N SGN( N-3) 
1370 GOT01240 
1375 PLAY ER'S TURN: 
1380 DH-0:S-NC 
1385 X-l:GOSUB315 
1390 X-2:GOSUB315 
1395 GOSUB840 
1400 TFS1(2)-21TH EN BJ-1:GOT0146 
5 
1405 GOSU8200 
1410 IFA$-"H•T E 1430 



1415 IFA$-~S"T EN1465 
1420 I A$-~ E"THE 1535 
1425 GOT01405 
1430 X X+l:GOSUB31 
1435 GOSUB840 
1440 IFS1(2)>21TH WN-2:RETURN 
1445 IFX-5TH N W -5:BJ=2:RETURN 
1450 If$1(2J-21THEN1465 
1455 GOT01405 
1460 DEALER'S lURN: 
1465 DH-88:$ C 
1470 X-l:GOS 8315 
1475 X 2:GOSUB315 
1480 GOSUB840 

485 1FS1(1)-2lTH N IFBJ-lTHEN W 
N 3: RETURN ELSE WN-l:RETURN 
1490 IFBJ=l HE BJ 2:WN-6:RETURN 
1495 IFSl(l)>S1(2)THEN -l:RETU 
R 
1500 IFSl(l)>16T EN IFFL 1THEN15 
05 ELSE lFSl(l)<Sl(2)1HE W -4:R 
ETURN ELSE IFS1(1)-Sl(2)THEN WN-
3 : RETUR 
1505 X-X l:GOSUB315 
1510 GOSUB840 
1515 IFS1(1)>21THEN N-4:RETUR 
1520 IFX-5THE W -l:RETURN 
525 GOT01495 

1530 END SC EEN: 
1535 PCLS:LI~E(170,103)-(213, 57 
) , PSCT . B :COLOR0 
1540 DRAW'BM173.110# LE$(0)+ ' BM2 
07.156" L£$(0) 
1545 R-l:H=l85:V 124:GOSUB290 

1550 COLORl:A~l:Z-10 
1555 TS $ HB ACK JACK-":GOSUB700 
1560 A-3l:Z ?0:TSS=~BY JA ES RIT 
CHIE CARROL ":GOSUB700 
1565 A-5:Z-30:IFDA-l H N GOSUB24 
0:IFLO (1) 1T EN G T#l,l:l PUT#1 
.HS.SB$:GOSUB230 
1570 IF S-00R NX>HS THEtTS$ "INP 
UT OUR AM ":GOSUB700:DRAW"B . 
40 .. + r $ ( 26 )+.'BR9'': GOSUB610: HS=NX 
:lfDA-llHEN GOSUB?40:WRITE#1,HS, 
S8$:PUT#1.l:GOSUB230 
1575 Z-60:TS$ "LAST SCORE: :GOSU 
B700:DRAW"BR":PN NX:GOSUB820 
1580 Z 70:TS$ "HIGH SCORE: ':GOSU 
B700:0RAW"BR":PN-HS:GOSUB820 
1585 A-3:Z-80:TSS-"BY-":GOSUB700 
:DRAW"BRH:TS$ SB$:GOSUB705 
1590 Z 120:TS$-"PRESS:":GOSUB700 
1595 A-9:Z=I30: rss Hs-To sToP GA 
Mf'•: GOSUB700 
1600 Z-140:TS$ ·P-TO PLAY AGAIN" 
:GOSUB700 
1605 A-4:Z-180:TS$-"RAINBOW - ~:GO 
SUB7iil0 
1610 A- 9:Z=190: S$ "THE COLOR C 
OMPUTER MAGAZINE.:GOSUB700 
16 5 GOSUB200 
1620 IFA$--S~THE 1635 
1625 IFA$-"P.TH 1160 
1630 GOT016 
1635 GOSUB1005:GOSUB240 
1640 PO E282,255:CLOSE 
1645 0 

+ Magnavox 1 CM135 RGB monitor- $285! ( hip $10 us, as CON) 
+Star X-1000 Rainbow color printer- $199! (ship $7 us, 20 CON) 
+ AMT Star 2401D-baud modem- $95! (ship $3 us, 5 CDN) 

(((((((( EWI)))))))) 
From MiiiSoft Co. 

MiiiSofts' a eball 
Card Catalog 

by Paul Miller 

NOW YOU CAN PUT ALL YOUR 
Baseball Cards on disk I Requires 
COC03 with two Oiskdrives and 
128k. tt is also available for 1 and 
2 with tape drives. 

To order, please send a check 
or money order to: 
MIIISoft Co. • Box 2377 
Amagansett, NY 11930 

$18.95. Please specify which 
System you have. NY Res., 
Please add 7.5°k Tax. 
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S nz thin old m thin nel'v; 
rom m no hron1e to Red-Green-Blue 

onit r" 
want to u th ir 

primarily for l ·t 
proce ing, 

a, . 

etc . 
. ppli
ati n . 

am n -

artin H. Goodman . :'"rt.D. a ph_v~i ·ian 
trained in ane rh iology is a longrim 
electronic tinkerer and out poken om
mentator. On Delphi. Marty i. the !Gop of 
RAJ 'BOW' o o !G. Hi · non- omputer 
pa ~ions include nmnin . mountaineerin) 
and outdoor phow~raplzy . 
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\- G and Mu tis nc Mon 'tor 
VGA will o n likely th . ingle type of 

ide di play u ·cd in the world or P -

c mpatible mputer . The price. on VGA 

card , and monitor a fall in'"' rapidly. G 
cards are already avaiiable for under 100 

with gray-scale VG monit rs a ailablc 
or under 150 and low-end G c l r 

monit r 

avail-
a b 1 e 
for under 

00. u. ' 
the older JBYI 
color and 
monochrome 
v id o Landard 
( GA, EGA and Her-
cui ) are already 
omewhal dated and will 

pr bably gradually di. ap-

p ar rom the marketplace f MS-00 de k
top computers. 

GA monitor · ar typically vc -only 
monitors that require a horizontal ·ync fre
quency of 1.5 KHz, double that of the Co o 
3 .• uch monir r. will not work with a CoCo 
3. Howe e , multi ·ync-type mon'tor · arc 
comm n in the IBM G marketpJa e. The 
m nit r · ccept RGB signal at a variety of 
horizontal . ync frequenci s. including the 
15.7 KHz ignal mitt d by the CoCo 3. 

orne c1fthe le s fancy n ulti ·ync monit r 
an be purcha · d for a.· little a 00 or I · ·. 

The n onito . give an ex ell nt di play 
when used with the 3 and have the 
added advantaPe ofbeing u eabl \ iLh mM 
VGA y. tern . T u them with a CoCo 3. 
howe er, you have to make your own cabl . 
Mosl of th time thi in olve n m r than 
running like-named ignal · r m the CoCo 
to lhe multisyn monitor. 

[Editors ote: ~f ·ou plan to purchase a 
multi ·nc monitor, he ah ·olwely certain to 
che ·k the specification to ensure 1he 
monitor can syn at 1 .7. Kll:: . Many of the 
newer low-end multi~}'llC moniror ·an .\ync 
between 31 . an1 35 Kif: on/'. Also, be 
awar of the newer 1 dual- ync" monitors 
that can sync ateitherJJ.5 KH: or KHz and 
nothing in between. The e monitors are 
becomins;: quite popular ince most ~ 'GA 

and uper-\'G cards use 31. KH: ync 
igna/sfur resolution up to 640-hy-4 0 and 

35 Kll::for 00-by {)() and 1024-b •-76, re olu
tions.] 

s a conveni c to tho e eeking to 
make their own cable. , I make 10-c nduc
tor, ·i - t ribbon ca le with a CoCo
style ROB c nn tor {tO-pin I f male, 
dual-row) rimped to one end of the cable. 
l am a aiJable via TH RAJ BO\V and the 

Delphi Co SIG for 
qu Lion. regard

i ng vid 
monitor .. 

~ 

..... 
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An eventful program 
for monitoring the real world 

0 
ED $ 

/ 
Remove 

ure 1 

0 
by Ken Boone 

ave u e e 
\o\lhen.orho 
hap n d. If 

roject ~ r you. ith ( oCo Dl, 

you can monitor pmcticaJJy anything that 
turn · on and ff m r than a fi w tim p r 

Ken Botme is a redmical a i tam at !ht? 
Lord C01110ration orp rail' Re.w•arch 
, mer. He u. s the CoCo to automar and 

monitor ali ue t 'sl ·and to comrol a Hohb. 
Robotic Lawn mower. He can he t onuwt d 
at Routl) 6. 8o. 331}D, R(lleigh, r Z7 12. 
Plea e include an f l-t.·hen rcque rinR a 
rep(·. 
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ocal F e dom 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 prog ams. This is not a syn
thesizer. Sounds are digitized 
directly into computer memory 
so that voices or sound effects 
sound very natural. One "off
the-shelf" application for Vocal 
Freedom is an automatic message 
minder. Record a message for 
your family into memory. Set Vo
cal Freedom on automatic. hen 
Vocal Freedom "hears" any 
noise in the room, it plays the 
prerecorded message directly 
from its andom Access Memory 
with amazing fidelity! You may 
also S E or LOAD sounds to and 
from DISK. VF also tests memory 
to take advantage of from 64K up 
to a full 512K. Imagine being able 
to create a library of Sound 
Effects to be activated on de
mand for your home Videos. 
Imag·ne being able to cr ate 
simple BASIC p ograms that talk 
or even sing in a perfectly natu
r l human voice. YOURS! Imag
ine using the optional Hacker's 
Pac to write a simple spelling 
program for your kids. The 
computer can pronounce any 
word, the child would be asked 
to type it. The applications are 

virtually unlimited! Requires low 
cost amplifier (RS cat. #277-
1008) and any microphone. Will 
run on a CoCo 1, 2, or 3. Vocal 
Freedom Disk: $34.95. Option I 
Hacker's Pac Disk: $19.95. Disk 
for both: $49.95 

ITlMtia1 y~ 

Reads your master disk once and 
then makes super fast multiple 
disk backups on all your drives! 

o ne to format blank d"sks 
first! Supports 35, 40 or 80 track 
drives. This utility requires 
512K. Disk: $19.95 

Would your friends be ~ \. ~ 
im ressed if your com- ~g:r 
puter could read their 
minds? Mental Freedom_r A 

uses the techniques ~ ~ 

I 

• • • 
I 

• 
• • • • 

Biofeedback to control video 
game action on th screen. Tele
kinesis? You control the action 
with your thoughts and emo
tions. Your goal is to materialize 
and levitate objects with the 
power of your mind while avoid
ing the insidious cobra. ntal 
Freedom teaches p ace of mind 
in the face of adversity. Mental 
Freedom even talks in a per
fectly natural oice without 
using a speech synthesizer! Re
quires Radio Shack's low cost 
Biofeedback monitor, Cat. #63-
675. Will run on a CoCo 2 or 3 but 
not CoCo 1. Disk: $24.95 

These three utilities give 
real power to your CoCo 3. 

This is the best Ramdisk avail
able. It lets you have up to 4 
mechanical disk drives and 2 
Ram drives on-line and is fully 
compatible with our Printer 
Lightning. Requires 512K CoCo 3. 
Disk: $19.95 

Load it and forget it--except for 
the versatility it gives you. 
Never ait for your printer 
again. Printer runs at high 
spe d whil you continue to 
work at the keyboard! Disk: 
$19.95 

Produce standard grade 2 
Braille on a Brother daisy wheel 
printer. Easy to use for sighted 
or blind user. No knowledge of 
Braille is necessary. Call for free 
sample. Will run on CoCo 1, 2, or 
3. Disk: $69.95 

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

dd 2.50 shipping/ 
handling in or 

CA ADA 
Add 5.00 to ship to 

other countries 

Dr. Preble's Programs 
6540 Outer Loop 

Louisville, KY 40228 
2 Hour Hot Line 
(502) 969- 18 8 

Visa, fC, COD Check 
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lth CoCo DL, 
yo can monitor 
pract ca y a yt g 
tha can be co -

ected to t e CoCo 
joyst ck nput. 

\If,.. -n---;,,r-

CoCo3 

100 ...... 182 
190 ........ 126 
280 ........ 214 
390 ........ 138 
480 ........ 103 
570 ............ 99 
END •.. ....... 16 

he i ting: COCOD 

10 '********** *~*** 
20 '** COCO DA A LOGGER 
30 I BY KE ETH R.BOO E 
40 I RT. 6, BOX 3360 
50 1 ** RALr.IGH. C 276 
55 1 ** COPYRIGHT ARCH 



60 ' BY FALSOFT, INC. 
65 '** RAI NBO MAGAZJN ** 
7~ '*** ****** ******** ** 
80 ' THIS PROGRAM USES HE JOYSTI 
CK INPUT A 0 AC S AS A IM EVE 
T LOGGER . 
90 CLS 
100 INPUT "SELECT OUTPUT TYPE: 

0 PRINT TIME 0 . 
1 PRINT TIME ON AND T 

ME OFF . "; POFF 
1 0 F POFF 0 OR POFf 1 THE GOT 
0 120 ELSE GOTO 100 
120 c s 
130 I PUT "SEL CT PRINTER ON (0) 

OR PRINTER OrF (2) 
.";PRTTEST 
140 IF PRTTEST=0 OR PRTTEST-2 TH 
EN GO 0 150 ELSE GO 0 130 
150 CLS 
160 INPUT HENTER TURN ON SETPOIN 
T BETWEEN 1 AND 53·· ; SPON 
170 IF SPO > 0 A 0 SPON < 64 TH 
E GOTO 180 ELSE GOTO 160 
180 CLS 
190 INPUT "ENTER TUR OFF SETPOI 
N , HICH MUS BE FSS THA TUR 
N ON SETPOI T"; SOFF 
200 I SOFF < SPON AND SOFF >- 0 
THEN GOTO 210 ELSE GOTO 190 

210 C LS 
220 TN PUT "SET THE TIME. WHAT HO 
UR IS IT? (1 TO 24) " :HOUR 
230 I HOUR>-1 AND HOUR< 24 THEN 

GOTO 240 ELSE GOTO 220 

'l/ ///////////////// 

059/68000 
JUST THE FACTS! 

The PT6 K4 INGLE BOARD 
COMPUTER • As seen a the 
A TI..ANT A COCO FEST -is available 
•or IMMEDIATE SHIPMENT in 
As mb ed or Kit Form! 

Upgrade to a powerii l 68000 
microprocessor on an XT -sjze system 
board ¥orith 4 serial/2 parallel ports 
a11d up to 12MB of memory. The 
K4 is ffiM PC/XT hardware 
compatible- and al o supports VGA, 
SVGA plus high density floppy 
drives! 

16iHHZ PT68K4 Assembled Board 
wiJh 1MB DRAM - '499.00 

BARE BONES KIT: System Board, 
1MB RAM, OWinet. PS, High 
Density FilJppy, 0 9 - 849.00 

Professional OS9 Operating System 
wilh C COMPILER $299.00 

See the DELMAR AD for systems 
information! 

PERIPHERAL 
TECHNOLOGY 

1480 TERRELL MILL RD . #870 
MARIEITA, GA 30067 

404/984-0742 
OS9 is trademark of Microware 

240 c s 
250 INPUT "W AT I IUT IS I " :Ml 
NUTE 
260 I I UTE>=0 AND MINUTE<-59 
THE GOTO 270 ELSE GOTO 250 
270 CLS 
280 INPUT »THE JMER ILL START 
WHEN YOU PRESS ENTER " :X 
290 CLS 
300 0AY•0:COUNT-0:FLAG-0 
310 GOTO 380 
320 H•0:D=D+l 
330 MINUTE -1 
340 IF HOUR-24 THEN GO 0 320 

'IS DAY UP? 
350 OUR•HOUR+ 1 
360 I INUTE-59 THEN GOTO 330 

'lS HOUR UP? 
370 M NUTE=MINUTE+l 
380 FOR SECOND 0 TO 59 
390 PR NT @48,HOUR;":";MINUTE ;": 
'':SECO ~ D 
400 PRI T @80,"DAY ";DAY 
410 PRINT @112, "COUNT" :COUNT 
420 IF TI ER>-60 HFN GOTO 430 E 
LSE GO 0 420 ' S SECOND UP? 
430 TI ER-0 ' RESET TIMER 
440 IN JOYSTK( 0) 'JOYSTK 0 MUST 

BE READ BEFORE 1 
450 IN-JOYS K(l) 
460 PRINT @144. " INPUT" : I 

'PRINT TI E ON ON Y? 
470 PRINl @176,"0N S TPOINT " :SP 
ON 
480 PRI T @208,"0FF SETPOINT";SO 

FF 
490 I IN>SPON A 0 FLAG-0 THEN G 
OTO 610 
50~ IF IN>SPON AND FLAG-1 THE G 
OTO 690 
5 0 IF IN<SOrF AND FLAG 0 THEN G 
0 0 690 
520 IF IN<SO F ANO FLAG-1 THEN F 
LAG-0 
530 1F POFF=0 TH N GOTO 690 
540 PRI T HOUR;•' :" : I U ;" :"; SE 
CONO; '' DAY '' : DAY 
550 PRINT "COUNT" ;COU NT:" OFF ' 
560 IF PR1TEST-2 T EN GOTO 690 
570 PRTTEST-CPEEKC&HFF22) AND 1) 
580 PRTTEST-1 THE GOTO 690 

'PRTTEST-1 P I TER NOT READY 
590 PRI N #-2.HOUR ;" :" ; INUTE·": " 
:SECOND ;" OAY " ;OAY ;" COU T": 
COUNT;" OF " 
600 GOTO 690 
610 COUNT COUNT 1 
620 PRINT HOUR:":";MINUTE· ":" ;SE 
COND;" DAY";DAY 
630 P INT "COUN ";COU T: " ow· 
640 IF PRTTEST-2 THEN GOTO 680 
650 PRTTEST (PEE (&HFF22) AND 1) 
660 IF PR EST 1 THEN GOTO 680 
670 PRI T/J-2. OUR ;": ";MINUTE; " :" 
;SECOND: " DAY" :DAY : " COU NT" 
;COUNT;" ON" 
680 FLAG-1 
690 NEXT SECOND 
700 GOTO 360 

• AWARDS, C RITIFICATES, DIPLOMAS 
• IGNS, BANNERS~ GREETING CARD 

• LAB LS WITH TEXT & PICTURES ..• 
GraplhL Aa !lay A Jl ~ 3 

You don't have to be an artist to create fabulous looking 
printouts on your CoCo. Zebra's three graphics software 
products all contain clip-art collections and each program is 
optimized for special types of printed items. 
First Prize comes with 9 disks of clip art, borders, and 

1 templates to make awards, certificates, dip·lomas, and 
licenses for business, education, family, general , 
purpose, humor, religion and sports ............ ..... $49.95 

CoCo Graphics Designer Plus, comes complete with 2 Border, Font, and Picture collections to make great 
· . signs, banners, and greeting cards .................... $29.95 

abe1 Oe§igner comes wlth picture and font collections and 

3 makes g.reat labels with text and graphics. The pro-
1 gra.m's features includ~ a~tomati~ serial numbering, 

mall merge, and auto d1sk d1rectones ............... $29.95 
All products require 64K CoCo II or 3, mouse or joystick, disk drive, 

and compatible printer. Please specify printer when ordering. 
Include $3 S&H. Plus $3.50 if UPS COO. VISMJC Accepted. 

ZEBRA SYS EMS, C. 
121 S. Burrowes St., State College, PA 16801 

(814) 237-2652 
~//////// 
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v 
by Fred B. Scerbo 
Contributing Editor 

rc 

5 0 
_o 610 

630 
6.0 
670 

90 

710 

101 

10_ 

1050 
107 

1 
1110 

113 

red cerho i a p cia/need in tructor 
fm the North dam. Puh/i . clwof. m 

orrh dam . Ma achu elf . He /wid a 
rna rer' in education and ha puh!i hed 
some of the first ·oftware ll\'ailable for the 
Color Compmer throuf{lz his sofn ... ·arefirm. 
1/lu trated Memon Bank . 
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Wishing 
Well 

Changing th lin abo e while VIs 
FRAC3 i. already in mem ry change that 
program into a worldng copy of VIs FRAC 4. It eem. that in me rar in tance · 

32K Extended 

25 
··~········· 

153 605 ........... 109 1120 ........ 131 
55 ············ 103 645 ·············· 0 1160 ·•······ 233 
85 .... , ........... 53 685 .......... 103 1200 ········ 16 
125 .......... 207 725 ............ 132 1240 .......... 70 
150 ............ 95 765 ................ 5 1275 ........ 230 
205 ············ 51 805 .......... 165 1300 .......... 33 
255 .......... 195 840 . ....... 206 1330 ........ 162 
305 ·········· 208 880 ···•· .... 197 1360 ........ 252 
355 ............... 9 910 .......... 169 1390 ........ 139 
405 ............ 88 945 ................ 3 1425 ........... 47 
445 ............ 45 980 ........ 204 1475 ·········· 35 
480 .......... 191 1010 ........ 236 END Ill filii• 138 
515 ............ 25 1045 ....... 226 
565 .......... 254 1080 ........ 116 

The Listing: VI SFRAC4 

1 REM*************************** 
2 R M* VlSUALIZT G FRACTIONS 4 * 
3 REM COPYRIGHT (C) 1990 

4 REM* 
5 REM* 
6 REM 

BY FRED B. SCERBO 
60 ARDI G AVE 

NORTH ADA S, A 01247 

* 
* 



7 REM***** ** * **** 
10 CLE.A 800 
15 CLS0:PRINTSTRI G$(32,172);STR 
I G$(32,204);:FORI-1TO 224 :READ 

A:PRT TCHR$(A+128):: E T 
20 DATA45,44,44.42,46,44,45.37.4 
4,45,37.44,45.37.44,46,45,36.46, 
3/,44,45,36,46,34,45,40,46,45,69 
.80.69 
25 DATA37 ... 40,42.,37 , 37, ,37,37, 
,36,36 .. 42.36. ,42.37 .. 37. ,42,42. 
37 .. 42,,69,80,69 
30 OATA37, .. 34,42, ,37,37. 6.37,3 
7 ..... 42 •. .42. 37 .. 37.32. 42.37. 37 
.112.42 .. 69,80,69 
35 OATA21.28,28.26,30.29,28.21,2 
8,29,21 ..... 26. ,26,21 .. 21 .• 26.2 
0,23, .28.29,68.76.77 
40 DATA21 .. , ,?6,21, ,21 .. 21,21, .. 
.. 26 ... 26,21, ,21. ,26, ,31,. ,21. ,8 
0.69 
45 DATA53,, ,48,58,52,58,53.48,53 
.53 .. 53,48 .. 58. ,48,58,53. ,53,48, 
58, ,53.48,50,53 .. 80.69 

0 DATA60.56, ,52,60,,60,52 .. 52.5 
2,60.60, ,52,60,48,52,60,52,60,60 
,52,60,48,60,56,60,60,80,80,68 
55 PRlNTSTRI G$(32.195);STRI G$( 

32,163); 
60 PRI T@388," ISUALIZ NG RACT 
IONS 4 ": 
65 PRI T@420,'' B FRED B.SC[R 
BO ";: PRI NT@452," COPYR G 
T (C) 1990 "· 
70 XS-I EY :I XS<>CHR$(13)TH 7 
0 
75 DIM PSC44,4).A$(6),A(44). (44 
) . B ( 4). C ( 4), DC 4). E( 4). F ( 4). G( 44) 
80 FOR -1T03:RtAD C(J),D(I).F.(I) 
,F(I): EXT: 0 I 1T06:READA$(l):N 
X :FORI-1T044:READP$(1.1),P$(1, 

2),P$(1,3): XT:FORI-1 044:READG 

yours ore. Pr C t 
1 ft off. 

onclu ·i n 
VISrRAC4 

' y u ne t m nth. 

ntinue wh rc y u 

(I):P$(1,4) "BR": E T 
85 COLOR1.0:FORI-IT09:P$(1.1)-0$ 
+P$( I ,1): NEXT! 
90 REM TI LE 
95 CLS:PRI TSTRT G$(64,"-")::PRI 

1@68, "VISUALIZING FRACTIO S 4": 
PRI TSTRING$(6 ,"-"); :PRI T@l98, 
"A) REVIEW FRACTIONS":PR1NT@262, 
"B) QUIZ GRAPHICS":PRI T@326,HC) 

REV RSE QUIZH 
100 PR[ 1@388,"<<<S CT YOUR CH 
OICE»>" 

05 PRI T:P INTSTRING$(32,"-"); 
10 X$-1 KEY$:X-R D(-TIMER):lFX$ 

-"A" HE 505ELSEIFX$-"8"1H 115EL 
SEIFX$ "C"THE 1510ELSE110 
115 CLS0:P ODE0.l:PC 51 
120 LINE(0.0)-(254,170),PRESET,B 
125 Ll (6.4)-(122.82).PRESET,B 
130 LI E(128.4)·(248.82),PRES 
B 
135 Ll (6,86) - (122,164),PRESET. 
B 
140 E(l28,86) - (248,164),PRESE 
T,B 
145 DRAW"BM26.188C0 Ul0R10 U10BR 
6R 0U6L10U4R10BR6 R1004NR10D6R10 
B 2BU6 E4D2F4BR6R 0U6Ll0U4Rl0BR 
6 D10R10D4 L10BR6 Rl0D6U10 10010 
BR6NR10Ul0Rl0BR6NR1004 Rl 06R10B 
Rl0U10NL4R10D4 L10D Ll4BR6Ul0RI 
0D4 Ll006BR6U10 1004L10R4F6BR6E4 
U2H4" 
150 DATA130,6.246.80.6.86,120, 6 
2.130.86.?46.162 
155 PAINT(2.2),0,0:PCOPY1T03 
160 P OOE0.4:PCLS1 
165 LI E(0,0> (254,170),PRESET B 
F 
170 LI (6,4)-(122.82).PSET,B 
175 LI (128,4)-(248,82).PSET.B 
180 LII E(6,86)-(l22.164),PSET.B 

New 
Mode s 
(1) Two version of SendFaxModems 
Send any text le and most graphics fil s from 
yo r computer to any Fax machine in the 
world. Both external and lntem (for PC) 
models. And wilh full 2400 Ba d data modem 
capabinty. 

(2) V.42N.42bls 2400 Baud data 
moct.ms. 
Ttlese h v both error correction and data 
compression (grves ch h her effective 
thro ghp t, as much as 9600 Baud). 

All are high quality modems e by Zoom 
elephonics m USA, th perfonnance 

features unmatched by competitors costing 
r mesas uch. 

Fully H y s co pabble. Wor wi any 
comput r. 

All th features you expect an state o the art 
modems. With two year mfg warrantee (a 
seven year warantee is va~labfe). 

Mo oy saving prem urns for Delphi, GEnie, 
CompuSetVe, etc. 

Proceomm (PC) + $5 Ou•ck nk (Mac) + $5 
WizPro is free ( har ware) 

Send F• x exW.rnal mo m $148.00 
Send Flll ln.,nal modem (for PC) $138.00 

Come v- h software for PC 01: IAAC 
your cho ce (ask about Gr lie 
~ers OSK leloom software) 

2400 v.42!'1.42bl• external modem $2.35.00 

2.400f12001300 BPS extet"nal modem $115.00 
In mal m odem (lor PC) $105.00 

PI adrd U • oppong end h 9 $350 
C.Mda M PP ..,.:!In_,._ $7 48 

GCS FILE TRANSFER UTILITIES 
r~ow updated to Ver&oen 3.0 

Need to lranslet Illes to and from PC (MSOOS), 
RSDOS, FLEX or IN I-FLEX disk& o your OS·Il 
s tem? You GCS Fie Transfer Uttlilies. 

Com nd Dlr, Dui'J1), R d, Writ , 
Ronarne, Delete, Formal PC dis 
Otr, 0ut11). Read Write RS or FLEX d k 

Requ e OS-9 L2 for COCO 3 l1 or COCO 1 or 2 
2 d rve& (one can be hard or ramdi • 

floppy 40 T DO OS}. 
Mu~I·Vue lor ulti-V version 
SOISK3 lor COCO 3 
SOISK ot COCO I or 2 

GCS F Transl U itt a lor CoCo 
Mu i-Vue ver on $54.95 
Standard v iiOfl S44 95 
Version 3.0 update . either v ion 
(puwlcle d nurrber) $15.00 

S29.95 

Sbndllld d • OS-91o!mal (5 25") • ac:lcl $2.&0 lor 3 5' 
Ord•e mu. M pt~d 01 COO VIS ~ Add St 75 

W. COO ddl I 

GRANITE COMPUTER SYSTEMS 
571 Center Road Hillsboro, NH 03244 

(603) 464 - 3850 

i5 a'*' ol Mia e S a Caporuon end 
~. us.-oos • .a r~arto. ot .,.crod Cap. FLEX 1s .a 

nclem..tt oiTSC, I/IC. 
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185 LIN (128,86)-(248.164).PSET. 
B 
190 PCOPY4T02:PMODE0,1:SCRr Nl.l 
195 DATA"BM2 .8C0S4","BM130,8C0S4 
" ,"BM2,90C0S4","BM130,90C0S4","B 
M2,48C0S4","BM130.48C0S4" 
200 FORT-1 T044 
205 A(I)-RND(44):1FN(A(T))• THE 
205 
210 (A(l)) 1:NEXTJ:FORY-1T044:C 
0 ORl. 0 
215 FORI-2T04 
220 B(J)-RND(3)+1:IFN (B(1))•0 HE 
N220 
225 N(B( J))-0:NEXTI:FORI 1T04:N( 
I>-1: EXT 
230 8-R D(44):IFB-A(Y)THEN230 
235 I FG< B )•G( A< ) HHEN230 
240 C R D<44):1FC-B OR C-A((Y))T 
HEN240 
245 IFG(C)-G(A(Y))THEN240 
250 DRAW A$(1):DRAWP$ (A(Y),l) : IF 

G-1THEN265 
255 CIRCLE(60.42),34,0,.9:PAI T( 
56.20) .0.0 
260 DRAW A$( 1): ORAW"C 1": DRAWP$ (A 
(Y),?) 
265 DRAW A$(8(2)):0RAWPS(B,3) 
270 DRAW A$(8(3)):0RAWP$(C,3) 
275 DRAW A$(8(4)):0RA PS(A(Y),3) 
280 IF NG-0THE~315 
285 CIRClf{188,42),34.0,.9:PAI T 
(184, 8).0.0 
290 CIRC LE(60 , 124),34,0,.9: PAINT 
(56 ,98),0,0 
295 CIRCLEC188, 24),34,0,.9:PAIN 
T(1 84.98),0,0 
300 DRAW A$(8(3))+"Cl":ORAWP$(C. 
4) 
305 DRAW A$ ( 8( 4) )+"C1": ORAWP$ (A( 
Y) ,4) 
310 DRAW A${8(2))+"Cl":DRAW P$(B. 
4) 
315 COLOR1,0 
320 Z-0 
325 PMODE0,4 
330 DRAW A$(l)+"Cl":DRAWP$(A(Y). 
l):IF G 1 HEN345 
335 CIRCLE(60.42),34.1 •. 9:PAI T< 
56,20).1. 
340 DRAW AS (1): DRAW"C0": ORAWP$ (A 
{ y) '2) 
345 DRAW A$(8(2)) "Cl": ORAWP$(8, 
3) 
350 DRAW A$(8(3))+"C1":DRAWP$(C. 
3) 
355 DRAW AS(8(4))+"Cl":ORAWP$(A{ 
Y) ,3) 
360 IF G-0THEN395 
365 CIRCLE(l88,42),34.1,.9:PAI T 
( 184 . 34 ) ' 1 ' 1 
370 CIRC EC60.124).34.1 .. 9:PAINT 
(56,116),1.1 
375 CIRCL£(188,124),34,1, .9:PAI 
T (184, 116 ) , 1 , 1 
380 DRAW A$(8(2))+"C0":DRAWPS(B. 
4) 
385 DRAW A$(8(3)H"C0":0RAWP$(C, 
4) 
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390 DRAW A$(8(4)) "C0":0RAW PS(A ( 
Y) .4) 
395 PMOOE0.1:SCREE 1.1 
400 LI E(8 ,6)-(120.80).PSET.B 
405 IF Y>44THEN RU 
410 X -INKEYS: IFX $ " "THE 420ELS 
EIFX$ ''@"THEN1445 
415 COLOR1,0:LI EC8,6)-(120,80), 
PRESET .B:GOT0400 
420 z-z :1 FZ-4THE NZ-1 
425 CO OR1.0:LI E(C(Z),D(Z))-(E( 
Z) • F ( Z ) ) , PS ET. B 
430 XS-INKEYS: I FX$-" " HE 420 ELS 
E FX$ CHR$(13)THE 440ELSEIFX$-"@ 
" HE 1445 
435 COLOR1,0:LINE(C(Z).D(Z)) · (E( 
Z),F(Z)).PRESE ,B:GOI0425 
440 IFZ 1 8(4)TH N450 
445 NW- W l:FORK-1T05:PMOOE0.4:S 
CR N1,1:SOUN010,3:PMOOE0.1:SCRE 

Nl,l:SOU 01,3:NEXTK:GOT0425 
450 NC- C+1:PMODE0,4:PCLSl:L NE( 
0,40)-(256.126).PRESEl.B:LINEC6. 
44) - (124.122),PR.ESET.B:I INE030. 
44)-(248.122).PRESET.B:PAJ~T(2,4 

2). 0' 0 
455 DRAW A$(5)+"S4":DRAWP$(A(Y), 
l):IFNG-1T E 465 
460 CIRCLE(60,82) ,34.0 .. 9:PA1NTC 
54.60),0.0 
465 DRAWA$ ( 5 )+'"C l ": DRAWP$ {A( Y). 2 
) 

470 DRAW A$(6):0RAWP$(A(Y),3):1F 
G-0THEN480 

475 CIRCLEC188,82),34,0, .9:PA INT 
(170.80) ,0,0 
480 DRAWA$ ( 6 )+"Cl": DRAWP$( A( ) . 4 
) 
485 SCREEN1,1 
490 X$=1NKEYS:IFX$<>CHR$Cl3)THEN 
490 
495 P ODE0 . 1 
500 PCOPY3T01:SCREE 1,1:PCOP 2TO 
4: X1Y:GOT01445 
505 PMODE0,2:PCLS :SCREENl,l:LIN 
E(0,40)-(256,126),PRESET.B:LINEC 
6,44)-( 24.122).PRESET.B:Ll (13 
0.44)-<248. ??>.PRESET,B:PAIN (2 
.42). 0. 0 
510 FOR1-1T044:DRAW A$(5)+"S4":C 
I RC LE C 6 0 , 8 2 ) , 3 4 , 0 , . 9 : DRAW P $ (l • 1) 
: P A I NT( 54 , 6 0 ) . 0 , 0 : D RAWA $ ( 5 ) "C 1 '' 
:DRAWP$(1,2) 
515 DRAWA$(6)+"C0":DRAWP$(1,3):0 
RAWA$(6):DRAWP$(l ,4) 
520 X$-INK Y$:IIXS<>C R$(13)THEN 
520 
525 COLOR1,0:LI E(8,46)-(122.120 
),PSET,BF:L INE(132,46)-(246,120) 
,PSET.BF:NEXTI 
530 RUN 
535 REM 0 E HALF 
540 DATA"BR58BD34NU28 028BR44BD1 
2NR8U4R8U4L8BU4l2R12L6BU4U8" 
545 DATA 
550 DATA"BR34BD46S8R8U6l8U6R8BR4 
R8012l8U12BR12R2D2L2U2BR6G6BR6U2 
l2D?R2" 
555 REM lWO HALVES 

560 DATA 
565 OATA"BR58B034 U28ND28BR44BD1 
2C0NR8U4R8U4L8BU4 2Rl2L6BU4R4L8U 
4 R8U4L8" 
570 DA A"BR24BD46S8R4L2Ul2 GBR6B 
Dl2RBU12L8Dl2B 12R8U12l8 Dl2BR12 
R202L2U2BR6G6BR6U2L2D2R2" 
575 RE 0 E THIRD 
580 DA A"BR58BD34 U28M-26,+15tH2 
6.-15 +?.6. 15BR20BU2R8U4NL8U4L8B 
U4L2R12L6BU4U8" 
585 DATA 
590 DATA"BR18BD46S8R7U6 L7U6NL7B 
R4R7D6NL706 L7BR4RBR4R7U6 L7U6NL 
7BR4R2D2L2U2BR6G6BR6U2l2D2R2" 
595 REM TWO THIRDS 
600 DATA"BR~8BD34 U28M+26,+15BR2 
0BU2R8U4NL8U4L8BU4L2Rl2L6BU4R4L8 
U4R8U4L8" 
605 DATA"BR58BD34 -26,+15" 
610 DATA"BR18B046S8 U12R8U6L8U6R 
8BR4Dl2R8U6l8U6R8BR4B012RBU12ND2 
R8 Dl2BR6R2D2L2U2BR6G6BR6U2L202R 
2" 
615 REM THREE THIRDS 
620 DA A 
625 OATA"BR588034NU28M-26 . +15M+2 
6, -15 +26,+15BR20BU2C0R8U4NL8U4L 
8BU4L2Rl2L6BU4L4R8U4NL8U4L8" 
630 DATA"BR24B046S8R4L2U12NGBR6B 
Dl2R8Ul2LBD12BR12R8U12L8 Dl2BR12 
R202L2U2BR6G6BR6U2L202R2" 
635 R M ONE FOURTH 
640 DATA"BR!>8B034NU28 D28Nl32R32 
BR22B012U804L8U4BU4L2Rl2L6BU4U8" 
64!:> DATA 
650 DATA"BR34BD46S8NR8U6R8U6NL8B 
R4 R8D6R806L8BU12BR12R2D?l2U2BR6 
G6BR6U2L2D2R2" 
655 REM TWO rOURTHS 
660 DATA"BR58B034NU28 D28R32BR22 
BD12U8D4L8U4BU4L2Rl2L6BU4R4l8U4R 
8U4L8" 
665 OATA"BR588034L32" 
670 DATA"BR34B04658R8U6LBU6R8B R4 
R8D12l8U12BR12R2D2L2U2BR6G6BR6U2 
l2D2R2" 
675 REM T R FOURT S 
680 OATA"BR588034NU28R32BR22BD12 
U804L8U4BU4L2R12L6BU4L4R8U4 L8U4 
L8" 
685 DATA"BR58BD34NL32028" 
690 DATA"BR34BD46S8BU12N02R8012B 
R4R8U6l8U6R8BR4R2D2L2U2BR6G6BR6U 
2L2D2R2" 
695 REM FOUR FOURTHS 
700 DATA 
705 DATA"BR58B034NU28 D28NL3?R32 
BR228012C0U8D4l8U4BU4 2Rl2L6BU4B 
R4U8D4L8U4" 
710 DATA"BR24B046S8R4L2Ul2NGBR6B 
Dl2R8Ul?L80.2BR12R8U12L8ND12BR12 
R2D2L?U2BR6G6BR6U2L2D2R2" 
1 5 REM 0 E FIFTH 
720 DATA"BR58BD34 U28M-30,-10 +3 
0,+10M+30 , 10M 30.+10NG22 F22BR4 
6B012R8U4L8U4NR8BU4 l2R12L6BU4U8" 
725 DATA 
730 OATA"BR328046S8NR8U6RBU6 LBB 



R4NR8012R8Ul2BR4R202L2U2BR6G6BR6 
U2L202R2" 
735 REM WO Fl T S 
740 OATA"BR58BD34NU28M+30.-10M-3 
0,+10NG22Nf22BR46B012R8U4L8U4NR8 
BU4L2Rl2 6BU4R4l8 4R8U4 8" 
745 DATA"BR58B034 -30. 10" 
750 OATA"BR32BD46S8BU1206R8U6012 
BR4NR8U12R8ND12BR4R2D2L2U28 6G68 
R6U2L202R2" 
755 REM THREE FIF HS 
760 DA A"BR588034NU28M 30, 10M-3 
0. 10 f22BR46B012R8U4l8U4 R8BU4L 
2R12L6BU4 R8U4NL8U4L8" 
765 OATA"BR58BD34M- 30 ,. -10M+30. + 1 
0G22" 
770 DATA"BR32B046S8U12NR806R806N 
l8BR4NR8Ul2R8ND12BR4R202L2U2BR6G 
6BR6U2L202R2" 
775 REM FOUR FIFTHS 
780 DATA"BR58BD34 U28 +3~.-l0M-3 
0.+10BR468012R8U4L8U4NR8BU4L2Rl2 
L6BU4BR4U804 8U4" 
785 DATA"BR58BD34 U28~1-30.-10M 3 
e, 10NG22 22" 
790 DATA"BR328046S8Ul2NR8D6R8U6D 
12NL8BR4 R8U12RBND12BR4R202L2U2B 
R6G6BR6U2 L202R2" 
795 REM FIVE FIFTHS 
800 DATA 
805 OATA"BR58S034NU28M-30,-10M+3 
0.+10M+30.-10M-30,+10NG22NF22BR4 
68012C0R8U4l8U4NR8BU4L2R12L6BU4L 
4R8U4L8U4R8" 
810 DATA"BR24B046S8R4l2U12NGBR6B 
012R8Ul2LBD12BR12R8U12L8ND 2BR12 
R2D2L2U2B 6G6BR6U2l202R2" 
815 REM ONE SIX H 
820 DATA"BR58BD34NU28ND28M-26,+1 
SM 52,-30M-26.15M+26,+15M-52,-30 
BR70BD28 U4R8U4L8U4NR8BU4L2R12 6 
BU4U8" 
825 DATA 
830 DATA~BR24BD46S8NU12BR5NU12R8 
U6NL8BU6NL8BR4B012RBU12 D2R8 012 
BR6R202L2U2BR6G6BR6U2L2D2R2" 
835 R M TWO SIXTHS 
840 DATA"BR58B034NU28 028M-26,+1 

5M+52.-30M-26,15M+26,+15M-26,-15 
BR44BD12 U4R8U4L8U4NR8BU4L2R12l6 
BU4R4L8U4RBU4L8H 
845 DA A"BR58BD34M-26, -15" 
850 OATA"BR188046S8R7U6 l7U6NL7B 
R4R706NL706NL7BR4RBR4R7U6NL7U6NL 
7BR4R202L2U2BR6G6BR6U2l202R2" 
855 REM THREE SIXTHS 
860 OATA"BR58BD34NU28ND28M+26,-
5M-26.15M 26,+15 -26,-l5BR44BD12 
NU4R8U4L8U4 R8BU4L2Rl2L6BU4L4R8U 
4 l8U4L8" 
865 DATA"BR58B034M-26, -15M+26.+1 
M 26,+15" 

870 DATA"BR34B046SSR8U6L8U6R8BR4 
R8D12L8Ul2BR12R202L2U2BR6G6BR6U2 
L2D2R2" 
875 REM FOUR SIXT S 
880 DATA"BR58BD34NU28M+26,-15M-2 
6,15M+26.+15M-26,-15BR44BD 2 U4R 
8U4L8U4 R8BU4 2Rl2L6BU4BR4U804l8 
U4' 
885 OATA"BR58BD34ND28M-26.-15M 2 
6,+ 5M-26,+15" 
890 OATA"BR18BD46S8 Ul2R8U6L8U6R 
8BR4012R8U6L8U6R8BR4BD12RBU12ND2 
R8 0 2BR6R202L2U2BR6G6BR6U2L2D2R 
2~ 

895 RE FIVE SIXTHS 
900 OATA"BR~8BD34NU28M+26,-l5M 2 
6,15BR44B012 U4R8U4L8U4NR8BU4 2R 

2L6BU4L4R8U4 8U4R8" 
905 DATA"BR58BD34N028 -26, -15M+2 
6. 15 -26,+15 +26.-15M+26,+15" 
910 DATA"BR12BD46S8NU12R8U6NL8U6 
NL8BR4R806NL806Nl8BR4RBR4R8U6NL8 
U6N 8BR6R202L2U2BR6G6BR6U2L202R2 

915 REM SIX SIX HS 
920 DATA 
925 OATA"BR58B034NU28ND28M 26,+1 
5M+52,-30M-26.15M 26,+15M-52, -30 
BR70B028C0 U4R8U4L8U4NR8BU4L2Rl2 
L6BU4L4R8U4L804U8R8" 
930 OATA''BR24BD46S8R4 2Ul2NGBR6B 
012R8U12L8012BR12R8Ul2L8ND12BR12 
R2D2L2U2BR6G6BR6U2L202R2" 
935 REM ON E SEVENTH 
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940 OATA"BR58BD34NU28M-24,-20M+2 
4,+20M-30,+4M+30, -4M-16,+25M+l6, 
-25M 16,+?5M-16,-25M+30.+4M·3e,-
4M+24,-20BR28B032U8L8 D2BU4L2R12 
L6BU4U8" 
945 DATA 
950 DATA"BR24B046S8 U12BR5BU1206 
R8U6012BR4RBR4R8U6NL8U6L8BR12R20 
2l2U2BR6G6BR6U2l202R2~ 
955 REM TWO SEVE THS 
960 DATA"BR58BD34NU28M-30, 4M+30 
, 4M -16,+25M+l6, -25M+l6,+25M-16. 
-2 5M+30. 4M-30, -4M+24, 20BR28BD3 
2U8L8 02BU4L2R12L6BU4 4L8U4R8U4L 
8" 
965 DATA"BR58B034M-24.-20" 
970 DATA"BR12BD46S8NR8U6R8U6N 88 
R4N012R806NL806Nl8BR4RBR4NR8U12R 
8BD6NL806BU12BR4R202L2U2BR6G6BR6 
U2L202R2" 
975 RE THRE SEVENTHS 
980 DA A"BR588034NU28M-16.+25M+l 
6, -25M 6,+25M-16,-25M+30,+4M-30 
.-4M+24, 20BR288032U8l8ND28U4L2R 
l2l6BU4L4R8U4NL8U4L8" 
985 DA A"BR58B034M-24, -20M 24,+2 
0M ·30,+4" 
990 DATA"BR 8BD46S8BU12D6R8U6Dl2 
BR4NR8U6R8U6NL8BR4B012RBU12N06R8 
D6NL8D6U12BR6R202L2U2BR6G6BR6U2L 
202R2" 
995 REM OUR SE ENT S 
1000 DATA .. BR58BD34 U28 +16,+25 -
16,-25M+30,+4 -30,-4M+24,·20BR28 
B032U8l8 D2BU4L2Rl2L6BU4BR4U804l 
8U4 '" 
1005 DATA"BR58BD34 24, -20M+24, 
20 -30,+4M+30.-4~-16,+25" 
1010 OATA"BR22BD46S8R8U6L8U6R8BR 
4t02RB012BR4RBR4Ul2BR6R202L2U2BR 
6G6BR6U2l202R2" 
1015 REM FIVE SEVENTHS 
1020 DATA"BR588034NU28M+30,+4M -3 
0 . -4M+24,-20BR288032UBLBND2BU4L2 
Rl2 L6BU4L4R8U4l8U4R8" 
1025 DATA"BR58BD34M-24 . -20M+24.+ 
20M-30,+4M 30, -4M-16,+25M+l6. -25 
M 16,+25" 
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1030 DATA"BR18BD46S8BU10U2R8012B 
R6NU12BR6RBR4BU12D6RBU6ND12BR6R2 
D2L2U2BR6G6BR6U2L202R2" 
1035 R M SIX SEVENTHS 
1040 OATA"BR58B034NU28M+24. -20BR 
28B032U8L8ND2BU4L2R12L6BU4NL4R U 
4L8ND4U4R8" 
1045 DATA"BR58B034M-24. -20M+24,+ 
20M 30,T4M+30, -4M -16, 25M+16, -25 
M+16,+25M · l6, -25M+30,+4" 
1050 OATA"BR18B046SBNU12R8U6NL8U 
6NL88R4NRBD6R806 L8BR3RB 3BU 0U2 
R8N012BR6R202L2U2BR6G6BR6U2 202R 
2" 
1055 REM SEVEN SEV ENTHS 
1060 DATA 
1065 DATA"BR58B034NU28M -24, 20M 
24,+20M-30,+4M+30, 4M 16,+25M+I6 
. -?5M+l6,+25M-16. -25M+30.+4M-30, 
4M+24.-20BR28BD32C0U8L8 02BU4L2 

R 2L6BU4BR4U8 L8D2" 
1070 DATA"BR24BD46S8R4L2U12NGBR6 
BD12R8U12L8012BR12R8U12 L8 Ol2BR1 
2R2D2L2U2BR6G6BR6U2L2D2R2" 
1075 REM ONE EIGHTH 
1080 DATA"BR58BD34NU28NIJ28NL32NR 
32NE22NF22NG22 H22BR448012NU4R8U 
804L8U4NR8BU4L2R12L6BU4U8" 
1085 DATA 
1090 DATA"BR18B046S8NU12BR5NR8U6 
R8U6NL8BR5BD12RBR4BU12NR8D6R806N 
L8BU12BR6R2D2 l 2U2BR6G6BR6U2 202R 
2" 
109o REM TWO EIGHT S 
1100 OATA"BR58B034NU28ND28NL32NR 
32NE22NF22NG22BR44B012NU4R8U804l 
8U4NRBBU4 ?R12l6BU4R4LBU4R8U4 L8" 
1105 OATA"BR58BD34NH22" 
1110 DATA"BR348046S8NR8U6R8U6NL8 
BR4NR806RBD6L8BU12BR12R2D2L2U2BR 
6G6BR6U2L2D2R2" 
1115 REM THREE EIGH HS 
1120 DATA"BR58BD34NU28ND28NR32NE 
22NF22NG22BR44BD12 U4RBUBD4L8U4N 
R8BU4L2R12L6BU4L4R8U4NL8U4L8" 
1125 DATA"BR58BD34NH22N L32" 
1130 DATA"BR18BD46S8R7U6Nl7U6NL7 
BR4ND2R7012BR5RBR4R7U617U6R7BR4R 
202L2U2BR6G6BR6U2L2D2R2~ 
1135 REM FOUR EIGHTHS 
1140 DATA"BR58BD34 U2BND28NR32NE 
22NF22BR44B012NU4R8U8D4L8U4NR8BU 
4L2Rl2L6BU4BR4U804L8U4" 
1145 DATA"BR58BD34NH22NL32NG22" 
1150 DATA"BR34BD46S8R8U6L8U6R8BR 
4R8D12 L8U12BR12R?.D2 L2U2BR6G6BR6U 
2L2D2R2" 

155 REM FfV E EIGHTHS 
1160 DATA"BR58BD34NU28NR32NE22NF 
22BR44BD12NU4R8U804L8U4 R8BU4L2R 
12L6BU4 4R8U4L8U4R8" 
1165 DATA"BR58BD34NH22 L32 G22ND 
28" 
1170 DATA"BR12BD46S8 U12R8U6NLBB 
U6NL8BR4R7D6L706R7BR4RBR4R7 U6L7U 
6R7BR6R2D2L2U2BR6G6BR6U2L2D2R2" 
1175 REM SIX EIGHTHS 
1180 DATA"BR58BD34NU28NR32NE22BR 
44BD12NU4R8U8D4L8U4NR8BU4L2R12L6 
BU4L4NU4R8U4LBU4R8" 
1185 DA1A"BR588034NH22NL32NG22ND 
28NF22" 
1190 OATA"BR34B046S8BU12ND2R8D12 

.BR4R8U6l8U6R8BR4R202L2U2BR6G6BR6 
U2L202R2" 
1195 R£~ S VEN EIGHTHS 
1200 DATA"BR588034NU28NE22BR44BO 
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12NU4R8U8D4LBU4NR8BU4 L?.R12L6BU4B 
4U8L802" 

1205 DA1A"BR58BD34 H22NL32 G22ND 
28NF22NR32" 
1210 DATA"BR14BD46S8NU12R7U6NL7U 
6NL7BR4ND2R70128R5RBR3R7U6L7U6R7 
BR6R2D2L2U2BR6G6BR6U2 L202R2" 
1215 REM EIGHT EIGHTHS 
1220 DATA 
1225 DATA"BR58BD34NU28ND28NL32NR 
32NE22N 22NG22NH22BR44BD12C0NU4R 
8UBD4L8U4NR8BU4L2R12L6BU4L4R8U4N 
L8U4L8D8" 
1230 DATA" BR24BD4658R4L2Ul2NGBR6 
BD12RBU 2LBD12BR12R8U12L8ND12B 1 
2R202L2U2BR6G6BR6U2L2D2R2" 
1235 R[M ONE NI TH 
1240 DATA"BR58B034NU28M -18. -22M+ 
18,+22M-30,-6M+30, 6M 26,+15M+26 
,-15M-12,+26M+l2, 26M+12,+26M - 12 
,·26M+26,+15M · 26, · 15M+30,-6 -30, 
6M+18,-22BR26BD34R8U4NU4L8U4NR8 

BU4L2R12L6BU4U8" 
1245 DATA 
1250 DATA"8R24BD46SBNU12BR7NU12B 
R7RBR7U128R6R202L2U2BR6G6BR6U2L2 
D2R2" 
1255 REM TWO NIN THS 
1260 DATA"BR58BD34 U28M-30,-6M+3 
0,+6M-26.+15M 26, 15M-12,+26M+l2 
,-26M+l2.+26 - 12, - 26M+26,+15M-26 
,-15M+30.-6M -30, 6M+18.-22BR26BD 
34~8U4NU4L8U4 R8BU4 l 2R12L6BU4R4L 
8U4R8U4L8" 
1265 DATA"BR58BD34M - 8, -22" 
1270 DATA"BR148046S8NR8U6R8U6N l8 
BR4RB06L8D6R8BR4RBR4NR8U6R8U6Nl8 
BR6R202 L2U28R6G6BR6U2L2D2R2" 
1275 REM THREE NINTHS 
1280 OATA"BR58BD34 U28 -26.+15M 
26, - 15M -12,+26M+12,-26M+12,+26M -
12. -26M 26,+15M-26,-15M+30,-6M 3 
0. 6M+ 8, -22BR26BD34R8U4NU4l8U4N 
R88U4L2Rl2L6BU4L4R8U4NL8U4L8" 
1285 DATA"BR58BD34M - 18,-22M+18.~ 
22 -30. -6" 
1290 DATA"BR18B046S8R7U6NL7U6NL7 
BR4R706N L706N L7BR4RBR4R7U6NL7U6N 
L7BR4R202L2U2BR6G6BR6U2L202R2" 
1295 REM FOUR NINTHS 
1300 OATA"BR58BD34NU28M -12,+26M+ 
12, -26M+l2.+26M-12. -26M+26.+15M-
26, -15M+30.-6M-30,+6M+18.-22BR26 
BD34R8U4NU418U4NR8BU4L2Rl2L6BU4B 
R4U804L8U4" 
1305 DATA"BR58B034M -18. -22M+l8,+ 
?2M -30,-6M+30,+6M-26,+15" 
1310 DATA"BR12BD46SBBU1206R8U6ND 
12BR406RBU6012BR4RBR4BU12D6R806U 
12BR6R20? 2U2BR6G6BR6U2L2D2R2" 
1315 REM FIVE N rT HS 
1320 DATA"B 58BD34NU28M+12.~26M-
12. -26M+26,+15 -26.-15M+30, -6M -3 
0,+6M+18,-22BR26BD34R8U4NU4 8U4 
R8BU4L2R12L6BU4L4R8U4L8U4R8" 
1325 DATA "llR58BD34M 18, 22M+l8, 
+22M-30. -6M 30,+6M -26,+151+26. - l 
SM-12,+26" 

330 DAIA"BR14BD46S8R8U6L8U6R8BR 
4NRBD6R806NL8BR4RBR4NU6R8U6L8U6R 
8BR4R2D2L2U2BR6G6BR6U2L202R2" 
1335 REM SIX NINTHS 
1340 DATA"BR58BD34 U28M+26,+15M -
26. 15M+30, -6M -30,+6M+18, 22BR26 
BD34R8U4 U4L8U4NR8BU4L2Rl2L6BU4L 
4NU4R8U4LBU4R8" 
1345 DATA"BR58B034M-18, -22M+IB,+ 

22M-30,-6M+30.+6M-26.+15M+26, -15 
M-12.+26M 12,-26M+12.+26" 
1350 DA A"BR18BD46S8 U12R8U6LBU6 
R8BR4012R8U6L8U6RBBR4BD12RBU12ND 
2R8ND12BR6R2D2L2U2BR6G6BR6U2L202 
R2" 
1355 REM SEVEN NINTHS 
1360 OATA"BR58B034NU28M+30,-6M -3 
0,+6M+l8, -22BR268D34R8U4NU4L8U4N 
R8BU4L2R12L6BU4BR4U8L802" 
1365 DATA "BR58BD34M-18.-22M+l8, 
+22M-30, -6M+30,+6M-26,+ 5M+26, - l 
5 -12.+26M+12. -26M+12.+26M-12. · 2 
6M+26, 15" 
1370 DATA"BR14B046S8BU10U2R8ND12 
BR3ND2R8012BR4RBR4U12RBD6NL8D6 L 
8U12BR6R202L2U2BR6G6BR6U2L2D2R2~ 
1375 REM EIGHT NINTHS 
1380 DATA"BR58B034NU28M+l8,- 22BR 
?6BD34RBU4NU4LBU4 RBBU4L2R12L6BU 
4 4R8U4NL8U4L8D8" 
1385 DATA"BR58BD34M 18, ~ 22M+18. + 
22M-30.-6M+30,+6M 26.+15M+26.-15 
M 12.+26M+l2, · 26M+l2,+26M-12,-26 
M 26.+15M-26. -l5M+30. -6" 
1390 DATA"BR12BD46S8NU ?R8U6NL8U 
6NL8BR4012RBU6L8U6RBD12BR4RBR4BU 
6U6R806NL8D6NL8Ul?BR6R202L2U2BR6 
G6BR6U2L2D2R2" 
1395 REM NINE INTHS 
1400 DATA 
1405 DATA"BR58BD34 U2BM -18,-22M+ 
18. 22M -30. -6M+30,+6M -26,+15M+26 
.-15M -12,+26M+l2, -26M+l2,+26M -12 
. -26M+26.+15M-26, -15M+30. 6M -30, 
+6M+l8,-22BR268034C0R8U4NU4LBU4N 
R8BU4L2R12L6BU4L4R8U8LBD4R8" 
1410 OATA"BR248046S8R4L2U12NGBR6 
B012RBUl?L8D12BR12R8Ul2L8N012BR1 
2R202L2U2BR6G6BR6U2L2D2R2" 
1415 DATA .5.1 •. 333,.667,1 
1420 DATA .25 •. 5,.75.1,.2 .. 4 .. 6. 
.8.1 
1425 DATA .167 .. 333 .. 5 .. 667 •. 833 
.1 
1430 DATA .143 .. 286 .. 429 .. 571 .. 7 
14 .. 857 .1 
1435 DATA .125 •. 25, .375, .5 .. 625, 
.75 .. 875.1 
1440 DATA .111,.222, .333,.444,.5 
56 .. 667,.778,.889,1 
1445 CLS:PRINT:PRINT:PRINT 
1450 PRI TTABC3l"PROBLEMS COMPLE 
TE D - " C+NW:PRINT 
1455 PRT TTAB(3)"CORRECT RESPONS 
ES "NC:PRINT 
1460 PRI T1AB(3)"INCORRECT RESPO 
NSE.S "NW:PRINT 
1465 TR-NC+NW:IFTR-0THENTR-1 
1470 SC=INT{ C/TR*l00) 
1475 PRI TTAB(3)" OUR TOTA SCOR 
E - ~SC"%":PR NT 
480 PRI TlAB(3)"ANOTHER TRY CY/ 

N) OR (C) ?"; 
1485 X$ l NKEY$: I FX$-'"'THEN1485 
1490 IFX$=" "THEN RU 
1495 IFX$-"N"TH EN CLS:END 
1500 IFX$-"C"TH EN SCREEN1,1:GOTD 
400 
1505 GOT01A85 
1510 CLS:PRI T@232."PLEASI: STAND 

BY": 
1515 FORI 1T044:TEM$-P$CI.ll:P$( 
I.l)=P$CT.3):PSCI.3)-TEMS:NEXT 
1520 FORI-1T044:TEM$ P$(T,2):PS( 
I.2)-P$(I,4}:P$(I.4) TEMS:NEXT 
1525 NG l:GOT0115 



Wo 

w 
d You Buy a Car You Cou, dn ' Get Fuel or? 

y y a Co p ter You Ca ' Get 
0 ware For? 

an of you are now con -idering an alternative t the olor omputer to run 0 /9. e you reaJI going 
to invest in an untried a ternative wilh 'e limit d oftware? Wb not buy computer that will run aU I 
Compatible (OS/91ike) operafn .. tern _Q -DOS. cording to published article , th· combination 
of industry-standard operating · t m would run more th n 90% of L of the software that ha E R 
been writt-en. Compare the oftware ba es repre e ted b I w. \\'e c l these ystem the OWL ATom. nc 

Can your alternati e to the o o be ftxed locall ? On- ite service · a·vai abl most area on the om. 

h c highly adaptabl · computers we 
caii the 0\VL AT m ,.. eric . They are n t 
n w omers to the omputer orld but are 
the urr ·nt version of computers which 
we hav b en building for more than 6 
y ars. All systems can c nfigured with 
your ch icc of hard dri c. graphics 
m nilor, and 6 different proces ors. The 
y tem described here arc typical f the 

new versions of our line which ffcr 2 
indu tr - tandard operating 

0 

1000 TlJ2* 

" rademarks as follows: Model numbers -1 andy Corporation. MS-DO.- Micr oft. Inc .. 
0 19 -~icroWare . Inc., NIX- AT&T. Inc. 

ATom Tf\f ET or S 
pelling Checker 
prcad beet 

Data Base 
Graphic program 

ommunications 
UNI Compatible 
Cohercnt TM (A J 

Op ratingS tern) 
C Compilier 
Full Sc ccn Editor 
Line Edjtor 

me Text Formattor 
A WK Language nd ace 
tandard U IX utilities 

Documentation: 
Over 1 00 pages and VH Tetpe 
One of the best features is the prke: 

ir t year on- it ervice 45 (Mo -t area ) 
G ol r ( X X256 colors) $400. 

CalJ 21 Sr 37-1917 for other options 

P.O. Box 116 
ertzto , PA 
19539 
a I to Order: 

)24 -6228 
P and Supp rt: 

(215)837-191 7 



r. 
The Most Advanced Color Computer 

Drive y tem ver Offered! 
Fast No-Halt SCSI Floppies Using Optional SCSI Controller 

Proven Performance for Demanding Home or Business Users 

• o-Halt Floppie: with optional S 'SI 
controller allow full t ' IJl~·ah ad 
durin ace · 

• ow fa to•· -direct pri ~ . 

System Prices: (ln~Judes Hard Drve case & fan, SCSI Controller* 

.. ~R/OWL lnterfa.~e Software. F~lly assembled and tested.) 

$535. . . . '$87.5 ~ 

(LA/OWL System as ~bove but OMTI 5200 

Provides both a 64K Printer Buffer and Serial and Parallel Interfaces. 

Serial to Parallel Printer Interface (64K Buffer) $65. 
in fronl nr the 

o 4-pin . 

Parallel to Serial Interface (64K Buffer) $45. 
ame a , \' e · pt U c mert entronlc par. II I compul r oulpul to T>B-.5 Female lnl. Plu 

Jnto an I B~J printer cable to pro\ id output to a eri. I plotl r. 

Parallel to Parallel (64K Buffer) $39. 

• a t D I h·cry from fa 'tor)' stoc 



B OilU!>l 

Sprcial 
Buudh'il 
Sol\rnarc 
" i lh. "' 
'Ui t- O;.ive 
Pttr( hil!il'~ 

F oppy Drive Syst ms 
The Highest Quality for Years of Service 

rive 0 Systems (Half Height, Double Sided, 

Direct Drives) $189. 
Drive 0 systems complete with drive, controiller, legal DOS cable, case 

power supply, and manual 

or·ve 1 Systems (Half Height, Double Sided, 

Direct Drives) $115. 
ew 3.5", 720K rives fo ~r OS 9 with case 

& Power Suppy $149 
Drive 1 Systems have drive, case, power supply. (You may require op

tional cable and/or DOS ch1p to use) 

Special for 0/1 Combos {0, 1 ,2,3) $259. 
SA E Prices o Drives! 

.. · HALF- HEIGHT ORtvE 
·uPGRADES FOR RS HORIZON 
. ·. · .. : · ·TAL CASES . 

Do not mi take this ftware with cheap 
"Pu lie Domain' oflwarc which olh rs 
offer. AU f thi ftwarc i ·opyrighl ·d 
and professional in qua lit_. The Lutor i~ 
unjqu with u a nd has helped 
thou and. of new u r. learn their di k 
drive, 

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

any Disk Drive Purchase!! 

51~K. Upgrade:.: .. 

.• • ... On!Y$ss .. ··•··· .. 
w include~ memo y est; Ram Di 'k: 

: 'gbtin • Prt~t rUghth~gt~i)(i lla£k· 
up Lighting •. All with a~, up r : ded 
nlanual · dusi c)~Mh .O\YLt · , . 

:: .-.·-· • .. ·.· 



nother" ort'' article. W l . 
ye and no. Thi-; i. a de
c nt. in-memory . ort pm
gram. It i u d t 'Ort item · 
found n ~ingl Jine in a 

t t11c. But what I'd really like to demon
trate i · a imple memory management 

trick I' c never . een u ed in an o -9 pro
gram in THE RAL BO . 

The ort algorithm is not oo efficient. 
but it' very lingy with RA 1. which wa 
what I needed when I wrote it for my fir ·t 
Le ei I y t m. The riginal pr gram u. ed 
adefaullbuff r . izeof3. andre u'redth 
u er t manually increa th 
ort 1· rg r file ·. 

I g trired of ch eking th file i zc be f re 
each ort and de i. ed thi program that 

it buffer ize (up to the maximum 

t 'phen oldher is a dentist and the au
thor of the UtTpak erie of o. -9 utilities. 
He can he comacted a/695 Plainview Road. 
Bethpage, 1 Y 11714. Pleas include an 'A E 
whell reque ring a reply. 
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Getting it all straight with 05·9 

by Step en B. Gold erg 

am unt of memory available to any ··zc 
file. o more memory than ab , 1 uteJy 
nee , ·ary i · ever u ed. 

In the li ting you' 11 e that ach im 
the buffer fill whi I r ading l xl. R gi~ler 
D i · !-. t Lo L ro and the F$Mem sy tern calli 

cuted, returning the current data ar a 
iz in R gister 0. After the pr gram add 

1 K to the current ·ize in D. the ·am ·y ·t m 
call i u ed to mak th buffer larger. The 
tack · · m ved to the new top of the data 

area (which i pointed to by Rcgi tcr Y) t 
prev nt wrifng over the ·tack with the 
inc ming t land causing a y tern era h. 
Te t input c ntinue t the end of th fi1 , 

runtil the buf er fill . again.lfthefile is too 
large .. fter all a ailable memory i us d or 
there i ·insufficient di . k spa , sort abort 
and de ete. the de tination file. 

in the Program 
T ort a file. ty sort, the name or 

path list of the file to be orted and the name 
or pathli t o th 1lc t get the , orted te. t, 
and pre E ··1 . For c ampl : 

sort phone.list sorted.list 

lf the de tination fuenam is mitt ·d. 
output i via the tandard utptll path and 
can be viev•.red n the reen, redirected to 
an ther device or u ed to feed a pip line. 

he ollowing line nd , a · rted ph ne li t 
to the print r: 

sort phone.list >lp 

If both · un; • and dcstinati n are not 
given. then tandard input and output path 
are u ed. The following lin u · · a pipe l 
redirect the output o th li. t ommand a 
the tandard input f r the sort command: 

list filel file2 fi l e3 ! sort >lp 

One la t caution for Level l u. er. -if 
other proc , e are active while sort i 
functioning, there may not b sufficient 
c nliguou memory a ailable and th data 
ize houJd be :pcd fled on the c mrnand 

line. F r e ample: 

sort b1gf1le #20 uniq >lp 



OS-9 • 
Li. ting 1: sort. asm 

******** ***** *** ******* ** **** 

- COPYRIGHT (C) 1988 by S, 6. GOLDBERG 

sort [1nput_f.le [sorted _file]] 

i pl 
use /dd/defs/os9de s 
endc 

mod len,name,prgrm+objct.reen 1. ntry,dsiz 

o tname r b 
i npath b 
outpath r b 
po1n er r b 
compline rmb 
bufend rmb 
bu e rmb 

rmb 
rmb 

ds i z equ 
* 

50 
L 
1 
2 
2 
3 
3637 
20~ 
200 

a me cs /Sort/ 

ou put filename buffer 
lnput path number 
ou put path number 
buffer poinler 
comparison 11ne pointer 
buffer end address 
de ault line bof er 
stack 
parameters 

feb 4 edit1on number 
fcc /(c)l988 S.Goldberg/ 

*** ****** *~****** ** 
* I ITIALIZE 
******* ***** 
entry cl 

1 da 
sta 
decb 
beq 
os9 
bcs 
sta 
lda 
cnpa 
beq 
pshs 

movename 1da 
sta 
cmpa 
bne 
1 dx 
lda 
ldb 
os9 
bcs 
s a 

1 npath 
Ill 
outpath 

stdpath 
iS open 
out 
inpath 
.x 
f1S0d 
stdpath 
u 
. + 
.u 

* ** * 

#$0d 
move ame 
. s 
#wri e. 
M0b 
i screate 
out 
outpa 

standard 1npu path 
s andard output pa h 
s ve it 
par meters? 
o, s andard ·np t and output 

ope input file 
e it w· h error 
save 1nput path ber 
ne parameter charac er 
outpu filename? 
no, standard outpu path 
sa e data pointer 
ou put ilename c racter 
to f1lename buffer 
e of parame ers? 
no, move another ch racter 
outpu ilename po1nter 
write ode 
attr - ---r-wr 
create output f1l 
ex1 t fth error 
save ou put pat nu ber 

* File to file sort. Pre-set outpu ile size or speed. 

lda 
ldb 
os9 
lda 
os9 
puls 
bcs 

stdpath leax 
st 
fr 

1eay 
sty 

******** 

1 np~th 
ss.s ze 

i$getstt 
ou path 
1$setstt 
u 
dele e 
buffer. u 
pointer 
y .s 

400,y 
bufend 
*******'*** 

NES TO BE SORTED 
***** *"' 

getl1oe 1 dy 
lda 
os9 
bcs 
tfr 
incl> 
stb 
leax 
stx 
cmpx 
bls 

* **** ** 
#2~0 
1npath 
Ur adln 
error 
y,d 

- . )( 
d,x 
po1n r 
bufend 
ge 11 ne 

input pa h number 
i e size unction 

get nput 1 e size 
output path number 
set outpu f1le size 
retrieve data po·nter 
no room, dele e output f1 e 
start of bu er 
save 't 
reset stac pointer 
end of buffe 

ve it 
* 

* 
maximum line leng h 
1nput path nu ber 
read a line 
branch on error 
line length 
dd byte for line lengths orage 

save current line length 
bump pointer for nex line 
save next line add ess 
buffer tull? · 
no. get next line 

* Buffer full . enla ge buffer by lK 1f RAM is av ilable. 

cl ra 
clrb 
os9 fSmem 

zero D register 

get current data memory size 

The u~ • may inste1J 1 other op ng syst . These inc l ude CPM, 
u fFLEX, MIN X. S'l"ARIX>S, RUOOS uti litO- t any otb r operatin ystem 
c p bie of running on tte 68000 micruproc ssor chip. 

Base Sy 1 m with }( rccules Honoc om Board •. 
with VGA Color Boan1 1n tead of H rcules Board d -

$1, 9<l.OO 
s 100.00 
$ 500.00 with 'II 0 Hbyle R rd Dr:i v d 4 MBytes o Memory add -

offer cial manito~ prices w ordered w1th ~ SYSTEM IV. 

For its, co tact eriph rol 1echnolnqy t ~04 - 984-074J 

P .. 

delmar co 

X 7 • MIDDLETO\\ ' ~1-J( PPI G CB. TER 
MlDDLET \ . D 1 709 

Ul ~ 'i7 i :t:i.-
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addd /F$4~eJ 
os9 fS e 

bee mvstack 

add lK 
enlarge memory area by lK 

no error. set new stack po1nte 

compare decb lin s he same? 
beq newcomp yes. get new comparison 
l da • x+ no get next character 
cmpa ,y+ compare 

* Oelete output f1le if insufficient RAM or disk space. beq compare same. compare next characters 
bhi sw1tch compartson lower. switch pointer 

delete 

out 
* 
error 

sort 
sortl 

sort2 

nextco 

lda 
cmpa 
beq 
os9 
tfr 
os9 
os9 

out path 
/}1 
ou 
Uclose 
u.x 
i$ae1ete 
f$exit 

ou put path number 
standard outp t path? 
yes. quit w1th error 
no. close output fi e 
ou put filename poi ter 
delete output f ' le 
quit program 

newcomp ldx point r re r1eve buffer pointer 
ldy compline retr1eve compar1son ltne pointer 
bra nextcomp find next compar1son l ine 

switch ldx compline new l 1ne pointer 
bra sortl continue sorting 

***** ************** * ****** 
* OUTPUT SORTED LI E 
****************** * *** ** 

cmpb #e$eof 
bne o 

end of f11 e? 
no. qu1t wtth o her error 
end of last 1 ine 

pr1nt ldy 
lda 

/J200 maximum line length 
out pat output path number 

output line ldx pointer os9 Uwritl n 
bcs out branch on error cl r -l, x mark end of file 

fl g 1 i ne as sorted cl r .x com .x 
con inue sort 

1 eax 
stx 
ldb 
beq 
clra 
leay 
tst 
b i 
sty 
lda 
bmi 
ldb 
beq 
cmpa 
beq 

bhi 
p l db 

clra 
1 eay 
bra 

**** * * * bra sort 
* 

********-i<*** emod 
buffer.u 
poinLer 
-l.x 

buffer pointer 
save it 
1 ne length 

1 en equ 
end 

out 

d,x 
,y 

1f end of sort, quit 
zero sb 
first comparison line 
comparison already sorted? 

nextco p 
compl1ne 

yes. find next comp~rison line 
save compar1son line pointer 
line already sorted? ,X 

switc 
- l,y 
print 

yes. get next unsorted line 
comparison length 

end of pass, output 1 i ne 
match comparison character? 
yes. compare res of line 

comparison lower, s~ltch pointer 
comparison line length 

,y 
compare 

switch 
- .y 

zero msb 
d,y 
sort2 

address of next comparison line 
check new comparison line 

Li. ting 2: MakeSor . b09 

PROCEDURE 
0000 
0026 
004B 
0056 
0050 
0075 
0080 
0090 
00A2 
00AC 
0087 
0080 
00BF 
00DA 
000C 
0110 
0144 
0178 
.01A9 
01DA 
020E 
0242 
0276 
02AA 
02E1 
0312 
0343 
0374 
03A8 
03D9 
040A 

Ma eSort 
( Generates the binary module sort *) 
C* Level I - change all /dd to /d0 *) 
DIM path,byt:BYTE 
DIM co nt:INTEGER 
PRI T "Creating sort ... "; 
CREATE /Jpa Lh. "/dd/cmds/sort": WRITE 
FOR cou t 1 TO 255 

READ byt 
PU 1ipath,byt 

NEXT count 
CLOSE ~~path 
PRINT 
SHELL "attr /dd/cmds/sort e pe" 
END 
DATA 135,205.0,255.0.13,17.129,215,0,36,16,0,83, 11,114 
DATA 244,4,40,99.41.49.57,56,56,32.83,46.71.111,108,100 
DATA 98,101,114,103,15,50,134,1.151.51.90,39.52.16.63.132 
DATA 37.112.15 ,50.166,132,129, 3.39,39,52.64,166.128,167 
DATA 192.129 . 13.38.248,174,228.134,2,198,11.16.63.131.37 
DATA 83.151.51.150.50.198.2,16,63,141,150,51,16.63.142,53 
DATA 64,37,51,48,200,59.159,52,31.36,49.169,254,112,16,159 
DATA 56,16,142,0.200,150.50,16.63.139.37,43,31.32,92.231 
DATA 31.48,139,159,52,156,56,35,232,79,95.16,63,7.195.4 
DATA 0 , 16.63,7,36 . 210.150,51,129, ,39,8,16,63.143,31,49 
DATA 16,63,135.16,63.6.193,211.38.249,158.52.111.31,111 
DATA 132.48.200,59.159.52.230,31 .39.234,79.49.139.109.164 
DATA 43.17.16.159.54,166,132,43,35,230,63.39,35,161,164 
DATA 39.9.34.25.230,63,79,49,171,32,228,90.39,8. 166.128 
OATA 161,160,39,247,34,7,158,52,16,158,54,32,231,158,54 
DATA 32,197.16.142.0.200.150,51.16,63.140,37, 70,99,132 
DATA 32,179,252,141.86 
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w 
by Tony DiStefano 
Contributing Editor 

re iou ly, w J ked at how to 
intert·ac an analog ·· gnal to the 
C u.1ng the ADCO 04 analog
to-digital con rter. hi month 
we' 11 use an ther analog part to 

complet the lectronic thermometer. The 
part in quc.·tion i an \IL 4 Preci i n Fahr
enheit Temperature en or. This little gem 
a curat ly mea urc · te perature in the 
range of --o to + JO degf\ · Fah enheit. 
When connected to th Co o u ing th " 
cir uit from Part I and that pre ented thi. 
month, y u can measure 0 to 255 degree 
Fahr nheit. With modificati n t) the cir
cuit, and ·orne negativ voltage, the com
plete ran~e can be attained. 

ell, let' · . tart with th L B . It c me.· 
in two fla o . The first tyle i a T0-46 . j 

i a mall metal can imilar l a n mal 
2 -22~ tran · ·t r. This metal ca e is ex
tremely rugged and can older d di
r ctly t am tal ·urfa e or a pipe " ithout 
damage. Thi · is handy wh n mea. uring the 
temp ratur fa ntainer . uch a · a pot or 
a water tank. J u t think f the many p -
ible application ·. 

Th other package i a T0-92. Thi · · a 
small pla ·tic package imitar to a ... 3904 

transist r.lt i more :uited tom a. uring · ir 
tem mture. You can even make a mall 
pro e t measure . urface temperature · f 
. uch thing as . in. a light bulb, or en the 
parts inside your o o. Hm ·e er, care 

Tony Di tefano is a well-known early .\pe
cialist in computer hardware proj cl . He 
lil·es in Laval Oue t, Queb ·. Tony's u er
name on Delphi is DISTO. 

Turn of 
he Screw 

• 

Part 

I.M34. LM34 
L 134C. LM 4CA 

LM. 4D 

ang 

-50" F to +3 0° F 

-40° F to +2 oa f 
_o F to +212° F 

e cept that it utput i calibrated to mat h 
the e1. iu temp rature . cal e. ll other 
fa tor. are the ·arne. I mention this sin e · 
li e in Canada and we pra ti e them tric 
·y tern. , You know ... meters, liter · gram 
and kil gram . ) Imagin , y u mea urc 
pre u in PSI (pounds per quare in h) 
while we in th great whi te north m a ure 
pr · ·ur in Kilo-Pa cal . I don't know th 
ra io ofP l to Kilo-Pa.• .. cal . W IL an. way, 
th LM35 i · for us . 

Part 

LM35. L 1. 5A 

L 35C. LM SC 
L \135D 

Rang 

-55° C' to 1 oo 
oo to +l l o c 
oo c to +100° c 

The output fom1ula forth LM35 i 1 .om 
per d grce el iu . 
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C nn t d to VREF o the A-to-D i. D I, an 
L . 5-1.2. 

SEE n: )( T 

01" 

CONNECTlON5 

32 THE RAINBOW Marc 199 

'REFfull ale = 1output at ~ F / 2 

Sub tituting alue : 

Thcrdi re, VREF IJ ale = ' ·- 7 

<ICC 

Dl 
L 3 S-1.2 

igure I 

G-3 

The 1.-35 voltage r ference given by the 
LM . 5 - l.~i ab uta lo ea itget asfara 

oltage reference g . The rr r is r la-
tively malL If you n d a mo11 r is 
vaJu . us the L t . adjusla lc voltage 
reference. In that ca. e . you n ed orne v ry 
pre i e re i tor that ar al o temp rat r 
ta· le. Replace them for the LM385- 1.2 in 

my ircuit. You might al ·o V'anttochang 
R2 to a I w value. The th ry hen i that 
iflhe ltage regulat r ha. t \ rk harder 
C ink more current), the olta e drift a 
Httl higher. Remember, though, the rna i
r urn urr nt i 20 m . 

11 , thi ju t about cove an the th ry 
a. pect of thi project ow for the ha~ pan 
-putting it tog the . gain, I ok at the 
circuit in igure 1. All of th part except 
the LM34 and c mount on the bo· rd y u 
·tart dbui lding Ia, ttime. ffyou did it right. 
there sh uld be plemy o ro m l ft for thi . 

rrnal ar in ircuit building ~hould be 
taken \ hen . o dering thes component to 
the b ard . 

ow, forth ·en ·or. om ofy u might 

7<;, O~IMS 

C2 
1 " 

Conn~ctcr 

:::5 
. 1 



want to kip the conn ctor and n unt th 
·en or right n the board. Thi. i fine if all 

M u want t mea ure i the temperature of 
the r m you ar · . B t if you want out id 
t mperature or .-wimming pool tempera
ture, you mu L run ome wires. And with 
long\ ire I uggc ·t you u.e a conn tor. 
TI1e 't leand izeofc nnectori uptoyou, 

utI ugge ·t a Lhree-pin head r onnector. 
It i mall and doe not cost very much. You 
al · need thr e-conduct r abl . The a
tiona! data manual ugg st · u:ing shielded 
wir forlongrun-,butdoe notm ntionthe 
ma imum length. Make urc th hield i · 
the ground ignal. Capa itor C3 h uld be 
physically do to the L.\11 4. 

Y u must pay att nti n to the n or 
it If. In the a eo the metal package, the 
ca e temperatur ~i e. you the correct 
output, but i y u u th pia. tic package 
the lead wires are the prin ipal th nnal path 
t carry heat into th de icc. Thi re u1ts in 
air temperatur b ing the co~ ct reading 
rather than th urfac of the devic . T 
minimize the differenc , co er th s \ ire 
w · th a bead of ep y, which in ure the 
package an ' ire are all th arne tcm
peratur . If you plan to run the e wire in a 
hostile environm nl. make sur you u. e the 
proper wiring. with any JC. the LM34' nd 
a companying wirin0 and circuiL mu t b 

kept in ulated and dry to av id leaka e and 
orro ion. Thi i. e p ially true if the 

hen 
t 

connec edto 
th CoCo, e 
LM34 measures 
0 to 255 
deg ees 
Fahrenhei. 

de i e. Ep y paints r dip can al ·o be 
u ed. Ju t tak care that n water or chemi
cal reache · the LM3 , 3 r th ir wiring. If 
grounding 1 a problem, u ·e ·ither the pia -
tic package or in ert th metal package in a 
·mall containe and fill it with ep y. 

hate er the ca e, u e comm n en e to 
wire the L B4- th y la t longer. 

Finally when all i wired and checked, 
in. tall the chip · and tum on our computer. 
Put the ·en ·or in room temperature and 
check Lhe ltag at Pin 6 fU3. t hould he 
around 0.7 volt . hen ente the following 
command: 

POK E. &H FFA8.0 
PRI NT PEE K(&HFFAB ) 

The first Jine tart the on erter. Th 
s cond line reads the data and print it on 
th ·creen. The printed re ult hould be 
aroun 70. If it is, make a few more test.. If 
' t i · not check your wiring again. Proceed 
with the egular trouble·, hooting r utine. 
If everything i~ OK try diff, ren l tempera
ture · urce . Boiling " ater and i are 
u ually ea ily f und. Al o, check an tl er 
them1omet r for a curacy. Rem mber, pure 
' ater b il at 21 ... oF and pure water frc 'L.es 

All530 Public Domain Programs-$145 Value 
AJI1 ,020 Subscription Programs-$260 Value 
All250 Graphic P"ctures-$70 Value 

NTIRE PACKAG Regularly $475 

Set #1 
Clipart 

Ea Se Of 10 Disks 
Ony $35.00 I 

Buy 2, Get One Free. 
Set #2 Set#3 
Celebrities Adult Only 

Space Pictures Cartoon Characters R·Aated 
Animals Great Graphics Beautifu I Women 
More More 

I 49423 • 6 3CJ9. 9648 
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by Rober G. Merryman 

into the computer. 

Robert Merryman i retired and has an 
amateur radio operator's lie en e. He ha 
had everal construction articles printed in 
ham ma~a:ine . J/e can b coma 1 d at 
~ o E.lv!cKel/ip #111, Scottsdale, AL 5257. 

Plea e in tude an ~ E when reque ting a 
rep(. 
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through and low n ugh to b b low the 
perf oard. 

To hod the ROM , in erted wire-w ap 
ckets . ide-by- ·id in the perf board and 

bent their pin ~ alternately one way, th n the 
other. Thi · i all that i needed to h ld the 
sock t in plac . lt al o ma ·e the job f 
olderingea ier. Th n 1 drilledh le. forthe 
wir h and th two D in the left ide of 

the box (facing me wh n mount d to th 
contr ller). 

To allo future rem al of th perf 
board, mount the witch on a :mall bracket 
cemented to the board " ith "goop." ize 
the bracket so th v itch handle pa 
thr ugh the h le drill din the box. Th . LED 
indicator annot pa through bol like the 
witch can, o u a onnector that can 

di 'Connected. I u. ed wire fr m my crap 
drawer, but if I had it t do over again I 
w uld purcha e a roll of wire with thinner 
in uiation. Thi mak s for ea ier handling 
and a le bulk able. 

With the ception o ~ pin 12 and 24 of 
both . oc ·e and the header, all th pin ar 
conn ted by num r. . For example Pin L 
of o ket 1 to Pin 1 of So ket 2~ Pin 2 of 

ket 1 to Pin 2 of oc 'el2; and on until 
all pin · ex ept pin. 12 and 24, are c n
necred. ·e the chematic in igur I ee 
following page a ·a i . ual aid. In addition, 

all pin (c ept 12 and 24 on ne of the 
ocket have an additional wire (appr i-
ately 9 in he long , ldered to them. e 

fre nd of the e wire. pa s thr ugh th 
hoi in the back of the box. Once the con
n crion aJI made, clip the exce s ocket 
leads close to th ·oldered conne tion . 
Add two xtra wire appro imately 9 in he 
long ro the wires pa sing through the hole 
in the back O; the bo . Th s wire will b 
u ed later. ou can u: a mall cable clamp 
to hold th wire in plac . a ten it to the 
bottom of the perf board with a mall 
machine crew. 

he two e tra w· ju, t added ar n w 
oldered, on ca h, to the center conn c

tion of the DPDT witch. The top and bot
tom ·\ itch onnection on one ide are 
a t n d by a ·h rt ieceofwire t in I2on 

each o ct. The other top and bott m 
witch connection. are attach in like 

manner to Pin 24 n each · ck t. arefully 
heck the. e conn ti ns o en -ur pr per 

in · ~tallation. 

ext conne t the two LED by a socket 
made from a ection of an old 24-pin IC 

·ocket cut a- pi , ection . Slip the two end 
pin and th enter pin over the lead ' from 
the L o-,. The two p ili e lead go to each 
end tenninal . The tw negati e lead ar 
. oldered together and go to the c nter ter-

ree Di k-Z P with any purchase! 

minal of the homemade socket. The lead 
mu ·t b bent and cut . o th ·ocket lip · n 
th m. 

Connect the l "No end pin. of the LED 

ocket to the sw'tch ~ nninal that connect 
to Pin 24 on ach of the ROM ocket . h 

nter pin of the LED k l 1 · c nnected t 
one end of a 470-ohm re i tor ('/4 watt i 
fine). The other end of there i ~or is con
nected t the c nt r tenninal f (he switch 
on the ide ha ing th top and bottom 
temtinals connected t Pin 12 on b th RO 1 

VI Software for the CoCo 3 
VIP Writer Ill includes VIP Speller ..... $79.95 
VIP Calc Ill. .......... .. ........................... $69.95 

( !iffpfia Software 'feclinofogies ) 
VlP Database Ill ................................ $69. 95 
VIP Library /WDCE .......... ....... ......... $179.95 
Upgrade Writer to Writer Ill. ............ ... $49.95 
Upgrade Calc to Calc 111 ..................... $29.95 

~ Data· Windaws ®-
'11m il the ultimate ~bue package fDf the COCO. S~m femws include U:ICr definable 
fJel • multiple key ri!Cicb., automatic fOrtin&. rut ~~. browsio&, mer dcfm~b.le edits, r 

dcC!Illb windows (~tabue views), import/elt~rp. cut/copy/pule, and even rqlOrt and 
UUiilin& beJ generation racilitiel. Makes lUll ute or ultl· Vue, but doe~ not require it to rua! 
MLIILi- V s lc interfAce m&ket it to 11M!! S12k OS9lAYel U R ired--...... --.S59.9S 

~ -

Upgrade Database to Database 111. ... $39.95 ®- Data- Merger ~ 
Easily eteale pcrsonatiud mail-mcra.c: u:m£DJJ (or yoll' client/autoo)C:r da!Jbuc, aale 

Upgrade Library to Library /WDCE .... $99.95 

V P Software for A CoCos 
VIP Writer includes VIP Speller ......... $69.95 
VIP Calc .......... ......................... .... ...... $59.95 
VIP Database ......... .. .......... ... ............. $49.95 
VIP Disk-Zap ...................... ................. $29.95 
VIP Integrated Library ...... ... ............. $149.95 
Upgrade any VIP pgm to VIP Library $99.95 
Upgrading? end di k only amount + 1H 

ee January '90 ad for product de iptions. 

VISA M/C 
SD Enterprises info line (805) 566-13 7 

P. 0. Box 62 Carpinteria Ca 93013 
VIP Library orders add $4 SIH USA, $5 Canada & $10 Foreign 
Other orders add $3 SIH in USA, $4 Canada. $6 Fore·gn. COO orders add an 
addi ·onal $2.75. Checks allow 3 weeks for delivery. Calif. res. add 6114% tax. 

invoices for your small bus!IICK. Mmy capabilllies include cooditional printiJJ&. coocliticml 

p int bl page fcrm&ttin&, repeatin& bloc:b. and more. Cm be used with your favorile 

'llrvrd processor far ultima.te priraing coolrol. S 12k 059 Level II Req~d. •• - --·-··- .. ,$19.95 

Warp· 
~e Jl"llfoal illcllldct A.....,.DYI/ 

M X A Y IJIDd&m, ANSI pphic&. lNtrer«p-
lll:ft:, c:lw' 'lllttlk. llmtr, IDOl'< I 
~ l:z:t. 009l.cYcl ll A RS-232 P&k ~-»> .9S 

Hardware 
c ••• .• 

Oct-~· .W...-ii!IPAJCI four 
mada~·irll&n • co:cl C....ct aM~ (PC) 
-l~illpll.llaiiRQJ"""'.U~ .. c-.. 
..ubOCIII~IOAwniO•"-peripb Paf..:t 
fer a !DIIb-liur. B BSI COCO 3 oq--.. ·-·-·-.. .$1)4.9$ 
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e you t ·nk_·_ .... ._ abo t getti g a new computer 
a 't to do ... 

ov11a~~tar word proces.sor 
IMS 4th GIL (A super cJatclbajV 
IMS 4th GIL (A super aauma-:~ 
Super Sleuth for RS OS9 ( D 
Super Sleuth for OS9/68000 ( 
BOOKS 

3i:,astar 3.s 
0 Version 

n SALE' 
From ss.ss 

OS9 INSIGHTS (The only book on 05'9/6~.00) 44.95 

VISA and MJC, check and C.O.D. Contential U.S. software shipping add $3.50 
Ground- $6.00 Two Day Air. Hardware add $11 ground- $22 Two Day Air. 
Please call for Next Day Air costs and C.O.D. Foreign add 10% Shipping 
(Minimum $5 USO). NV re idents please add 7% sales tax. 

Since 1976 
204 Wlndemere Road 
Syracuse, NY 13205 
FAX 3151469-8537 

you co 
al he 

u ed 
ild 

The power of the 68000, three times the memory of an 
expanded CoCo 3, better oolor, hard disk, loppy disk, 
serial ports, parallel port, clock, mice, sound, all in less 
space t an a CoCo 3. FHLs advanced capabilities now 
bring you the TC70. 

The TC70 is slick. verything is on just one PC board, 
yet you can expand the hec out of it by using the K
Bus. This is not an option, it's built in! The TC70 IS the 
same size as the TC9 because the two of them were 
designed o work together. Wasn't that smart o s! 
Each one can use he other to help get the job done! 
We all knew the CoCo was the most powerful compu -
er in its class, plus a few, Now the TC is e . en be er! 

Put these TCs in a box and we call it a Tomcat! We 
use the term Tomcat to describe anything t a i · 
eludes 1 or more of these in the box. Simple huh. Ta e 
a bit of this, a bit of that, a few drives, som~e ICs stu f i1 
in a box, shake it up and voila a Tomcat! 1 /. :,......--

~~~·0 -
~ 

The Tomcat wi h all these capabilities ts the slickest 
computer ever made! Of course you can put different 
combinations of boards (we have over 20) in the box to 
make whatever kind of computer you want. There is a 
lot of 'bility here, expandab1lity, upgradability besides 
plain ol' abi lity. Just change a few boards and you have 
a whole different computer_ p· y the IBM guys, they 
have to buy a new computer every ti e they upgrade. 
Us Tomcatters just swap a tew boards and up up and 
away we go. 

If you want to go 68K we have the TC70, if yo wan 
CoCo compatibility we have the TC9 . I you want your 
ca e and eat it to ... Guess what . you can do that too, 
with the Tomcal ! 

As you would expect we have a lot more information 
we can send you that better describes the Tomcat and 
all its features and capabilities. Why not write or call us 
right now before you forget. You've been wonderi g 
about it long enough, give us a call righ now! 



0 
by Marty Goodman 
Contributing Editor 

'ani pr r,:ram elaborat sowulusin~ 
RAS!r? What happened to the P 

and 25oK up/rade hoard.\ for the Co 'o I 
and 2? 

Jonathan Mack 
Humington Bea ·h. Cali ornia 

M rtill If. G odman. M.D, a physician 
train 7 d in anesthe. io/ogy. i a I n~time 
elecrronic tinkerer and outspoken com 
mentator - ort of the ! Inward o ·ell of 
the o o world. On Delphi, 1"vfarty is the 
S/Gop ojRM. Bm ' . o o IG and databa e 
mana er ofOS-9 Online. His non-computer 
p£Hsions includ running. moum in ring 
and outdoor plwtof?r phv. Marty lives in 

an Pablo, California. 
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CoCo 
Consultations 

v 

m re lor Pack fll due to its voltag ' require-

artWatch onoection 
an I u m. martWatch in the u . 

pill ROM socket of my R. --. 2 Pak? I 
find that. ·when in tlz di k controller card 
,~ ·ith the disk ROM pi~~yback don it, 1 hm•e 
troubl c/o sin) my controller ca e and had 
to cur a hole in ir. 

~Wike Pa r ·WP I:.R) 

Groton, Connect[( ut 

lot-Pak III and R -232 
1 jw;t hought a Slot Pak Ill from 
Ho·ward J\.1edical and "''allt d to 

purclw an R -2L Pak to use with it. 
Howard Medical t ld m only the ld (110lt ' 

di continue I) andy R -23_ Pak would vmrk 
in the lot Pak Ill. pee ifi ally. 1 wa told 
that the Di to R 132 Pak will not t-'f'Ork in the 

mem . . Can you help m here? 
Joe niolo·w~ki JOf. I f.) 

LaGr me:£' Park, 1/linoi. 



.. lor nitor. and R 'Oing on. Take as an e. ·ample th oil owing 
pro~ram: 1 hav an mdek olor 00 mom tor I 

plan to hook to a\' Rand I would like 
to know the (rnftcan of it Jrroman- 10 FOR 1-1 TO 10 
ance and Luminance 1•id inputs. 20 IF 1•6 T E 40 

her th Re f 
I. ther anyway to h ~efup lh -volt 
regulated pm·v r <:;upply of an old 

gray ·a e CoCo drive to the poinrofhm·in~ 
it sufficient to nm a hard drive? 

L nnie Me lure (L, f · LURE) 

hauanooga. Tenne ee 

Btl/ ondie (D KMA 1) 

M anh ttan, ew ork 
30 XT 
40 FOR H-1 TO 5 
50 FOR 1-1 TO 3 
60 PRI~T J 
70 NEXT 
80 NEXT 

Wizen ·ou run this pro~ram. _\!OU get the 
following pu::ling r suit : 

2 3 
? F ERROR 80 

Here i'l whal' oinr~ on. R 

y ·t ri u. '? ' rror 

rithm for execwing FO /NEXT loop pro
l'ide that, when a loop i complete, the 
par mer rsfor rh ju t ompleted loop 
~·vel/ a an. mor -recently defined loop 
can b dumped from the tac·k. Thi i fin , 
but another a pect of th algorithm is that 
when a fOR tat mellt i en unt r d, rhe 

Jim Bennett of Pou~lzke p ie. ew 
York, asked me about a my teriou 

?N F error he got in a program he had 
written. 1 di as emhled the BA I i111 r
prerer in the o o and found ~·vhat wa 

r ck iv ch eked 1 ee if an entry for rhar 
loop variable a/read)' ex; t , which mi~ht 
be theca e if there wa an earlier defined 
loop involving that variable th 11 wa never 
l mpl red. If the tw·;ahle i not on the 

Classic Solitaire 
Klondike Pyramid Canfield 

~r ~ l1J 1!11!1 "'l ~0 r ®®®® 
0~~~®~~ ' 0 0 ~~ 

[I I J u u 1) J!ll o 0 
Play these classic favonte in 16 color high-res graphics 
128K CoCo3 One Disk Drive JoystiCk $14 95 

·.~La ee ile~r·u-creSOllialre~~·.·~-
ThiS solitaire 1s not for the faint of heart! Hoyle rules. 

J£f!~ CoQQ~ ... v--....2-fJ~ .. .Qisk Drive W.WN J o~stJc~NNM'M~14. 92..._ 
software submissions invited 

~~~~•••,Y,.,tA./V.AAA!•· .,, """"W....,._V.~Nt.A 

Tazman (CoCo3) requires OS9!11 & 512K) ............. $24.95 
(A game of Space Commerce) 

Armcha1r Adm1ral (CoCo3) ..... ........................ $14.95 
(Battles 1p- p!ay tri9nds o computer!) 

Rtddle ot the Ring (CoCo3/CoCo2) ......................... 1 o oo 
( ex1 adventure) 

Games Pack I (CoCo3/CoCo2) ................... ... .. .... 10.00 
(Hangman, Concentra 1on, Aastermind) 

Zen1x (CoCo3) .............................................. $29.95 
(Arcade. Superb graphic movement) 

Zenix Demo Disk (CoCo3)... .. ...... ....... .. . ... . $2.00 
ltM~--~--------~~--------~~~~~~~~~y 

Checks, Money Orders, MasterCard & Visa $2.00 S H. 
COD addiJOnal $2.00. WA addresses add 8.2°/o sales tax. 

Eversoft Games, Ltd 
P.O. Box 3354 

Arlington , Wa 98223 

30 day money back guarantee 

(206) 653-5263 
1 Oam .. 6pm PST 

•: DISK DRIVES! DISK DIUVESI and DISK DRIVES! :• 
We have oc(J.Jired o Sl.WY of me brord roW-height c:.b.ble 5 1/4' bae 
ctives (36()() Great for secord dive or replacements for on d si · e sided d ive. 
hstals nto empty ot of Tcrdy ive case. (FD-f.02 req~e odop er ccl:>le - odd 
52.50) - $59.95 + $5.00Shl g -

.: CheckBook+ by Joel H betg :• 
NEW! "Poh n dick c ng occa..n manager w Of ! FU!v mcx.£G/Jovsbck 

. Utiimited o...mber of occOU'Its thou of · ansoction - more with 512K! 
Visualize your account w1th Pie, Bar. or L'ne g aphs Pop-up calcula or wi h 
memOI'( .. Rus morel 
~q: CoCo 3, Disk Drtve, Mouse/Joys c:k 1: HI·Res lnl rfaee ................................... $24.95 

•: Shadow IBS by Terry Todd :• 
New Version! A complete R5-0os B8S wi low hordwar r&q 'remen sl Does not 
require OS9, 512K, Ha d Drtv , or RS232 Pak I fM\s foe wf 128K. d ctive(s) c:rld serl 
port OR RS232 Po . Up o 255 msg, areas. Lp/downloods. clock. ANSI. caler log. 
bulletins. 'quo es , o omessage, user profiles and suve s ... ond much more! 
Customize<t>le' Col tt-e Sl.bftho Sl.pport BBS at (409) ~ ond see true pow r. 

ed, ond lair on the CoCo 3! 
eq: 1281C CoCo 3, 01 Orlve(s), Modem w ... w .......................................................... $39.95 

•: tBc:mers by Allen Hultman :• 
Prn shg19 <X mu e baners on pmter · gra ·cor non-grapHc ( e do 
wheels or 1he TP-l )! hdependmHy ~ed text on eoc 1ne. Dozens of fonts he! I 
Meru diven a')d easy to 
hq: CoCo 3, Dlslc Dl1ve, Any Prlntet .......................................................................... $19.95 

•: MuHI8aslc by Teny Todd :• 
More memory for Basic wiltlout lea ng new commands! Mod.lor pogra hg and 
wria e pa hg ode easy! load rtldtiole Pfovoms in o memory at once oble to 
shore sU:lroutines, pass vo lobi . and disk cho1n Includes PO run-hme Of'Sion for 

Req: 12m~ ~~~?ts~~~' ..................... ___ ..................... ._ ...................... $29.95 

Sub-Etha Software Call or \Vritc for lnform.Jtion! 
P.O. Box 1 >2442 AddS!. >0 S&H and $4.'10 C.O .D . 

lufk1n, lcxd~ 7 .jY1 > Texas r{'Sidcntc; add H.Li'~ .. tax 
(40lJ) 63'J ETHA )JH42) 'Von 't JJamc - We -.h1p fa,t! " 
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srack,a new tack eJ1/r •comaininl? the loop 
parameters is created. Bw. tf the loop 

muaining the va,·iab!e doe not exist on 
the stack, the old loop parameters for that 
rariable are imr1/y updared. Tlzi i. where 
the problem lies . 

in the ab ve example. the enn: ·for the I 
loop defined in Line 10 i. updated when the 
\·econd I loop is encou/1/er d in Lin 50 

·in e the fir t loop did not nm to comple
tion. Hcw~·ever, lvhen the •cond I loop has 
nm to completion, priming l 2 3. not on f.· 
the I loop fl~(ornwtion hw also the H loop 
infnrtnation i. dumped from the stack, since 
the loop i erronemi. ly on ~ide red more 
recently defined than the I loop (based on 
the xi tenc£' of the earNer I lnop ). , o 1vhen 
rhe program gets ro Line ~ o, th ~ ? F error 
occurs. 

his problern is not unique to the CoCo, 
but exi11t in a mtmherofBA.Sl implementa
tions by Microso 1 that u e rh£' ame FOR/ 
N I:.X T algorithm. 

Art Flexser ( urlwr of ADOS) 

Build1ng Cables 
I hal'e some Kell Arn 40-pin male 10(' 
edge-card connecwr ·. bllt 11011 ' of 

the correspondin~: KellAm ro,.t· -rew·rsing. 
female dge- ard connector . I was det r
mined to make a Y cable , s 1 fray d m_ ' ~0-
pin ribbon ahle into 20 pair of wire , 
purting a ha(f' twist in each pair before 
crimping it to the KellAm male. There ult 
was row r ~rer. al.Ihis proc , lure wa.~ tedi
ous. but too/... no more them abow 15 min
ute . . The same procedure can connect tl1NJ 

40-pin female edge-comte( fOr · ro each other 
o a rraight through male-to-male con

nector (P board with 20 tracl'S on l'ach 
side) make rhe Y-cable effect. 

'tere Robinson ROB! s. B) 
Bear. Delaware 

You were delennined to make th, t 
_ c· bl ! For what· j WOlth, Di ·to at 

one lime had a 4 -pin. row-rever. ing male
to-male edge-card board that ju t plugged 
into a 4 p1n emale edge-connector to tum 
it into a 40-pi 1 male that could be u ed with 
other ·t·mdard c!.l)..pin male dge-conn c
tor to make Y cable .. 

creen- a\'in Headaches 
HoH·can I a1·e a menu thar appears 

re n in rhe middle of ome 
machi11e-lan 1Ua ,e program? 

M r!e Miller 
fbuquerque. e ,. Mexico 

You need to stop the ma hine witt 
the Reset button and h pe the pr< -

gram doe n t attempt to wipe it elf ut. 
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Then, you n · ·d to writ · ·implc a · · mbl -
languag program to ·can through all the 
Co o 3' memor looking for the memory 
with the image of that ·creen. \\'hen u get 
it, arrange to print that memo to our 
printer. hi , aJl equire a little program
ming ability. ote that you could write th 
scanner program in BASIC, but it' ould run 
a little slow r. You would ne d to know 
how the IM • di play and memory man
agement reoi ters work. Thi information 
i in the Tandy ervice Manua for the 

0 3. 

aving P OD 4 Pictures 
How can I sm·e to disk a P~IOD E 4 
(Hi ResCo o/1'2 -t)pe)screen? Jsit 

normal thai I can no IOIH?er u e the disk 
dri\'e when 1 move rhe lor .elecror slt'itch 
from Slor 4 on m ' catahg #24 -3024 Multi 
Pak InteJface? 

Walter Myers n ALT\1) 

Chicago 

o a e om a PMODE 4 creen. you 
n d to know wher it i lo ated in 

th ~ compuler memory. Mo. t PMOD E 4 
. reen~ generated by BA IC program. are 
l cated < t 'iddre · OEOO thr ugh 25 

· He, notalior here). · ou ould a re uch a 
·crecn to disk u:ing the command 

SAVEM.F ll NAM E.EX " ,&HOEOO.&H25 F 
F,&HA027 

Thi. ru ume the creen wa created 
u ing the PMOD E 4.1 command in B SIC . 

ach number incremento the . econdargu
m nt th PMODE 4 command increa._ ~ t 
. tart f the PMOOE 4 , ere n in memory by 
600. The efore an in age created it :1 the 

PM OD 4, 4 sere n would exist at addPss s 
2600 thr u~h D - , [ OEOO + (4 X 600 = 

$2600] and have to be a ed u ing 

SAVEM"FILENAME. EXT".&H2600,& 35F 
F,&HA027 

The Ia t addre s i an unu ed execution 
address. 1 u:ed A027 a~ that i. BASIC': 

··r tan" addre , and accidental e ecuti n 
of such scr en · don't cau · a crash. 

1ac Sou od with DOS 
1 hare a problem with P LA YMAC S. BAS 
not wor/..ing with . DO 3. Can you 

help me? 
Dennis McMillian (COCOKJWI) 

Pittsburgh, , alifonzia 

A ccording to Art Flexser. 
P LAYMACS. BAS wa written by Chri 

Babco k, who con. i. tenUy u.e. the very 
i l-ad i ed te hnique of hecking the B l 

RO\i f vi .·ion numb r y looking for the D 

at the beginning of the Di. k E tended Color 
BA IC me. , age. aturaJly. this D i not 
pre ent in mo t cu tomized ADO ign-on 
me, sage . The fix for PLAY MAC S . BAS i to 
a d the foB ' ·ng line: 

135 POK E &H FB50,&H42:POK E &H FB5F 
,&H30 

While you ar at it. you might want l 

orce the uppef a e mode by adding a POKE 
&HllA. 255. Then: appear to e a bug in the 
1erge functi n in thi · pr gram. 

or re~ renee, a far b tt r way to check 
th BASIC Di k ROM re i i n number L to 
l k for the revi ~ion numb r it elf in the 
·gn- n m " age. ··nc ADOS u ·ers ali in
·truct d l preserve that number in e actly 
the ar 1e pla e a it i in Dr k BA 1 ' , ote 
that ADO. is basic.:ally an enhanced Di k 
E tended Basic 1.0. 

Art Flex~er recommend. that Extended 
ADO·~ u er. ha ing trouble booting CoCo 
Max III, vcr ion . . and .5, u ·e the II w
ing fi : 

In BOOT. BAS in Ver ion 3. l , add th fol
lowing lin 

165 IF PE£K(&H FE80) THEN POKE &H 
50E6,&HA4:POK£ &H5DEF.& 80 

In both BOOT. BAS and BOOTRS. BAS in 
er. ion .5, add thi line: 

165 IF PE EK(& FE80) T EN POKE &H 
5DE9.&HA4:POKE &H5DF2,&H80 

hi problem took hour to ol ve. It 
seem CoCo Max III expect (ind d. counts 
on an K-. ize Disk R M w well~ it gho ring 
- an ideo yncra y of the way the CoCo 
ROM ocket i wired. \Vhen you u ·e a 2712 

(16K-by- ) Extended ADOS 3 EPROM. CoCo 
Max III get confu ed and unhappy. utthc 
ab ve fi traighten thing. out. 

our technical question ar w com d. 
Please addres · them to CoCo on ultation , 
nn: u ·now, P. o. Bo 385, Pro ped 
...0059. 

·w r erve th right t publi h only 
que tions of ~eneral interest and to edit for 
bre it and clarity. Due to the larg vol· 
1m of mail we r cciv , ·c are unable to 

an er letter. indi riduall . 
Question can al o be ent to arty 

through th Delphi o o . TG, From the 
Co o TG> prompt pick Rainbow Ma a
zine , en·ice. . Then at the RAI. DOW> 
prompt , typ AS (for k th~ K pert. ) 
to arriv at the , P ,RT. > 
prompt ~ " ·here you can elect the n o o 
Coo uftation "online form. which h.a com
plete instructJoll • 



The Premier Personal Co puter 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 Co~mputer 
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 1000 to the power of the 5000. 

PROGRAMS AND PROGRAM DISKS! 
We learned from THE RAINBOW that readers want programs 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 for Tandy MS-DOS and PC users- even if you don't have 
a modem! 

TUTORIALS AND PRODUCT REVI WS! 
As if al 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 magazine for this mar:ket today! 

- -- --- - - - - - --
YES! Pfease send me a one year (12 issues) subscription to PCM for only $28.* A 
savings of 22°/o off the newsstand price. 

ame ______________________ __ 
In order to hold down costs, we do not bill. 

Address - --------- --
My check in the amount of ___ is enclosed. 

Charge to my: 

lJ VISA .:a MasterCard 
City 

American Express 

State -------------------
Ace . # ----------- -

ZIP ___________________ _ 
Exp. Date _ Signature ______ __ 

To order by phone (credit card orders only) caiiB00-847-0309, 9 a.m. to 5 p.m. EST. For other inquiries call502-
228-4492. 

• Canadian subscribers U.S. $38 plus 7% GST. Surface rate elsewhere $64, airmail $85. Allow 6 to 8 weeks for first 
copy. Kentucky residents add 6% sales tax. U.S. currency only, please. 

Mall to: PCM, The Falsoft Building, P.O. Box 385, Prospect, KV 40059 
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ovices Niche 

Ohm's Law 
by Loy Milam 

high percentage of the people who 
own personal c mput r al o ha e an 
active intere t in the field of electronics. 
T ou are in this group. you ·ll find Ohm's 
Law a handy t ol for both textbo k ·tud
ie and the workbench. 

Ohm's Law, formulated in HQ6 by 
George Simon Ohm, is a group of math -
matical formula dealing with the b ic 
relation hip · et\ een o tage current 
re ·stance and po er. The ba ic relation
ship. are 

and 

where E i the oltage a ro .. the cir uit, 
I · s th urrent through the circuit, R i the 
re islance and P i the power di · ation. 
The e formulas are u ed to ca culate the 
flow and effect of eLectricity in electronic 

ircuits. Ohm' Law greatly simplifie 
the. e alculation . . 

Th pr gram i arranged in a imp e 
menu om1at and i very u er-friend y. 
Y u enter tw known vatiable and the 
program u es them t calculate th two 
unknown variable . To get tarted, load 
the program type RUN and pre E TER. 

elect the p11 per number from the menu 
depending on which two variable ar 
known. Pre I if th voltage and current 
are known, pres 2 if the oltage and 

MLBASIC 2.0 - BASIC Compi e 
If you va.nt yoW' BASIC prosraJilll to run up to 50 limes fast.er, or want more 

progra.mnun.g fea urea \vtt.llout.lesrn!ng a.not.her language, MLBABIG 1s or you. 
MLBABIC is the most com pat ble BASIC co ipiler available fol' he Color Com

P ter. IIH'l'? Because .M.LBASIC fully supports: 
-Low- and high- -esolullon g ' phlcs 

-All t.ypes of ItO r dlsk. screen. prtnter, RS232) 
-All avallabl comma.n s offeTed with BABIC 

F'loa ng point mctJons a d expresstons 
- Tn gor. floa ingpoin R.nd stri g typ va.r1able.s R.nd arrays 

- Use of all a.v able 612K RAM in the COCO 3 
- 80, 0 or 32 column Ulxt d1splays 

LBASIC not only oont.a1ns everythlng that you would expect BAS C pro
gra.mm.tng language should conta.Ul, ~LBI\SIC has featur hat offer nextbiltty 
of other langua.g~ l e C, PascaJ, FORTRAN and even assembly language. These 
features will al ow progrfJ.JIImers w d rec y aocess he CPU regiSters on t.he 
COCO, produce modular program code wi h SUBROUTlNES, manipulate memory 
in blocks, a.nd even ca.1.l O.M. rout es mother' a.Iilas o memm-y. 

LBASIC 1'eV1.9lO 2 .0 hL'l incorporated all enhanceme ts hat were 
suggeste-d by MLBASIC 1.0 user~:~ and more. P.eVlSlon. 2.0 dld a\1 ay Wlth 1 the 1n
compa.tib111 "& problems that ex sted with rev1B10n l 0 . 

MLBASIC allows for the fu sL time user to quickly compile a. program using 
defaul comp er set.tmgs. The a.ovancen user has t.he oapabillty of controlling 
over a dozen lle ttlngs which control w et•e the px"'Stam lli complled, whlcb 
medlum to compile to (memory or tlisln atr g space, camp er llBttn.gs and 
ffiOl'€ 

Wtth all this gomg for BASIC, your m1ght expect the cost to be a 1 t o out. 

rc 'i tance are known, and o on. nter 
the appropriate value when prompled by 
the program. ·nally Ohm's Law d' -
play the v ltage, current, re ·i tance and 
power. 

For reference, here are orne . ample 
p obi ms, in luding th ca lc ulat d an
wer : 

Problem I : The voltage and re i tance 
are known. ( P11 ss 2 

Voltage = 42.8 volts Enter 42.8) 

Re i tance = 16.000 ohm (Enter 16000 

Di played answer: 
Voltage = 42.8 volts 

o your b dg t.. After Jooki g a.t prtces of other B IC compilo:rs or t e COCO 3 
you mtgh be correct But ook again a.t t:.hts ad; foP only 69.95, you can have a. 
pnogPammmg langu~e t nt vnll spnPk your nt.ePes . once 14ta.m m the COCO. 

Before yo buy ano er BASIC compiler for the COOO, find out nit supports 
everything M.LBASIC suppo ':.9. Then look at t.he :rt.ce tag_ We teel t t 1 wont be 
on!f before you place a.n 01 er fo MLBASIC. 

PUZZLES .. - BRANO NEW .... Fanla~illc fl., COCO Ill H -res Jigsaw puzzles. comas wi 8 
puzzle5 from RICK'S COOO GAL!LERY. Each ouzzla halO 18a p~eces Fealufes jo~hOl pl~ment. 
podU 9·peek and !TtOr&. COmes Wi th NIB COMPRESSOR and a Ul 1ty to OUI your pOC!Iur&li a puzz le-. 
pr09ram .... REOUIRESOOCO III .... RECOMEND RGB MONITOR ..... ~·----~-·-·-...... $10.00 

-~.nBASlG IS a fine program for .any se1'iou protre.mmer 
said D vid 08r ald in the December 1987 ft.AlNBOW. 

<<<< 01\TLYssgea>>>> 
COCO WI TH DISK REQ IRED -Add $4.00 Po.'lta.ge. 

Check, Money Order or COD accepted 
For eign orders use U.S. MONEY ORDERS only. 

WASATC WAR 
7 r:o Nut ee rive 

Salt 1 a ke C ity , Utah 841 ·1 
Phone (801 ) C) 3 - ·1 46 
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SYNCOM Platinum flippy diskettes .... Great value tor sing sided r:r d ive owoors. 

(52..00 &fiippi.rogot1an anv II e ordO!'I ... .box of 10 ·-·--·-·--·· ·-····-············--·-········· . _ . .. . $8.00 

SPECIAL ORDER 3 PROGRAMS FOR $25 AND 
RECEIVE A FREE BOX OF FLIPPIES 

SEND CASH, CHECK OR MONEY ORDER FOA FAST RETURN 
A-EASE INCLUDE $2.00 FOR SHIPPING/HANDLING 

COMPUTER 
ENTERPRISE P.O. BOX 278 

. . . LIBERTY. KY. 42539 



Current:::;; 2.6rE-03 amp (2.6 rnA 
Re i ·tan e = 16.000 ohm 
P wer= .11 49 wat · 

Problem 2: Thecurrentand fi . i tanceare 
kn wn. (Pre· 4) 

Current = 73_ milliamp nter TL) 
Re i tan e = 10 ohm · (Enter 1 

Di play d an wer: 
V ltage == 7.32 lt 
Current:::;; .732 amp 
R si~tan e == 10 ohm · 
P wer = 5. 5 A att 

The computer prints ry large r small 
number in e p nential n tation 2.675E-
03 in Prob1 m l ). The E-o_ simply mean 
the d imal point i · t be mo ed thr 
places to the left (2.6 75E-O i equal to 
.0026T . If the notation had read E+ •• th 
decimal point h uld be mo ed three 
place t th right. For additi nal infor
mation on e ponential notation see -

otation in your manual. 

he Li ting: OHMS- AW 

1 'OHMS LAW 
2 'WRITT N BY LOY MILAM 
3 'COPYRIGHT EBRU ARY 1991 
4 'BY FALSOFT, INC. 
5 'RAINBOW MAGAZ I NE 
10 CLS:PRINT" OHMS LAW CALCU 
LATIO NS'' : PRINT 
15 PRitT"l VO LTAGE A 0 CURREN K 

OWN .. 
20 PRINTu2 VO LTAGE AND RESISTANC 
E K OWNH 
25 PRINT 3 VO LTAG AND POWER KNO 
WN" 
30 PRINTn4 CURR T A D RESISTA C 
E KNOWN" 
35 PRINT"5 CURR NT AND POWER K 0 
WN" 
40 PRINT"6 RESISTANCE AND POW R 
KNO N .. 
4 PRINT:PRINT:PRI T:PRINT:PRINT 
~ INPUT NUMBER {1-6) 

FOR PROPER EQUATION .. 
42 INPUT X 
45 IF X 1 THEN GOTO 75 
50 IF X~2 HEN GOTO 110 
55 IF X-3 HE GO 0 45 
60 IF X 4 THE GOTO 180 
65 IF X-5 THEN GOTO 2 5 
70 IF X 6 THEN GO 0 250 
75 C S:I PUT "I NPUT VOLTAGE " ;E 
85 INPUT"INPUT CURRENT";! 
95 R Ell 

00 P-I*E 
05 GOTO 290 

110 CLS : INPUT " INPUT VO LTAGE ~: 

1.Sutkt $: 1.Butkt U.S. ORDER DESK: 
(800) 237-2409 P.O. Box 733 

Maple Valley, WA 98038 

OS9 Software (• >= 256K; •• >• 12K required): 

120 INPUT "IN PUT RESISTANCE ": R 
130 I•F/R 
135 P-CE/\2)/R 
140 GOTO 290 
145 CLS:INPUT M NPUT VO L AGE~ ; E 
155 NPUT "INPUT POWER "; P 
165 I P/E 
1 7 0 R~ ( E" 2 ) I P 
175 GOTO 290 
180 CLS:INPU " I PUT CURRE T"; l 
190 INPUT ul PUT RESISTANCE "; R 
200 -I R 
205 P-(11\2 )*R 
210 GOTO 290 
215 CLS : INPUT ' I PUT CURRENT'' ; I 
225 INPU "INPUT POWE Rft ;P 
235 E-P I 
240 =P/0"2) 
245 GO 0 290 
250 CLS:INPUT "INPUT RESISTANCE " 
;R 
260 INPUT "INPUT POWER " ;P 
270 E-SQ R (P R) 
275 1-SQR {P/R) 
280 GOTO 290 
290 CLS:PRI T:PRI T:PRINT" VO L 
TAG ";E; "VOLTS" 
295 PRINT" CURRENT-~ ; ! ; "AMPS" 
300 PRINT" RESISTANCE=" : R: "OH 

S" 
305 PRIN • PO ER-"; P; · wAlTSn 
310 PRINT@ 384,»(1) ANO ER CAL 
CULATION (2) END PROGRAM .. 
311 I PUT Y 
315 IF Y•l THEN GOTO 5 
320 IF Y 2 THEN END 

INT'L & TECHNICAL: 
(206) 432-1814 

CYBERVOICE (Software onlyt -- Run your S/S SuperVoice w/ 059!$24.95 
CyberVoice speo lc s well 
for OS9t 

Fl E SYSTEM REPACK -- Popular disk defragmenter. $29 .. 95 
FILE RECOVERY SYSTEM ·- he.ps rebuild crashed disks $24.95 
R. S. 8.* -- Real Disk BASIC for level 2 (BASIC ROM required). $39.95 
EZGEN 1.09 -- Bootfite editor. NEW VERSJON! $19.95 
PERTASCW -- Multi-user scrambled letter word game. $19.95 -
WILD & MV •• Wildcard & move directory entry ut ilities. $19.95 

BRS IC Software (• >= 2S6K; •• >= 512K required): 
HYPER-I/O -- 16K Hard disk I big floppy BASIC. B&B or DISTO 
HYPER-t/0 HD UTILITIES -- K. Berner's wild copy, delete, search. $29 · 95 

DISK DOCTOR -- K. Berner's GAT editor; also hides media defects. : 21.:5 

OAGGORPATCH -- Disk patch for Dungeons of Daggorath. 1; ·
9 

5 

RGB-DOS FOR B&B -- 8K Hard 'Disk DOS, great MIL compatibility! $
3 

· 5 

HYPER-VO and RGB·DOS come on floppy dsk. & au1 EPROMable. HYPER-I/O allows larg6 noJy ~j~ rr:f 
disk directories. with good WL compatibility. RGB-DOS offers sup(Kior MIL compatibifity and 160K 
dirsctori8S only. We recof'lm6nd HYPER-I/O for BBS & BASIC ustJ, RGB-005 for commsreisl ML srw. 

ftffordeble Color Computer Herdwore: 
CYBERVOICE -- Speech Synthesizer w/ OS9 software -- SPECIAL $74.95 
COCO XT -- Adapts PC hard drives to CoCo. OS9 S/W included. $69.95 
COCO XT-RTC -· CoCo XT, with battery backed real-time clock. $99.95 
XT·ROM -- Boots 0$9 from B&B hard disk automatically. $19.95 
4' B&B HARD DISK CABLE SET-- Extra long -- not the usua1 24". $17.50 
OK QuarterMeg (Add 8 memory chips for 256K, piggyback to 512K) $29.95 
Options: extra chips $5 each; bare 256K piggyback board $29.95 

We've mated a high-tech SC-02 
speech synthesizer with an 
entirely new kind of OS9 device 
driver that actually lets you 
specify your own pronunciation 
rules. You can even control the 
style and pi ch of the voice -
male, female, high, low, fast, 
slow - bill ions of combinations. 
Advanced features like 
instantaneous inflection control 
produce high-quality speech I 
CyberVoice is compatible with 
the Speech Systems SuperVoice -
buy H/W & S/ W, or just the 
CyberVoice software. 

• WA- SIDENTS AoO 8.2% SALES TAX. 
U.S. COO's add $3.75. n. U.S. ' 

• sh ipping $4.00. Ml . sh pplng to Canada 1 

• $5.00. Please allow 2 weeks lor delivery. 1 
1 Ovi!m'gh1 or 2-day de Ivery aval e for 1 

• I -slook Items. Soft e upgrades $5.00 1 

' ea~ ~/r~~~~ ~~~g-U.:.S:..s~p~n~· r' 
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Learn in to be a lder of fortune 

• e 

M any p ople are afraid lo laclde 
om f the ine hardw· re pr ~ t. . een 

ery m nth in THE RAT :sow or attempt 
repair · b cau e they aren't familiar \ ith 
·oldering pr edure . 1 od ·oldering i 
really v r a_ y and , a long a · proper 
attention 1 paid to the fundamental ·. any
one can do it. You mi ht notice that I added 
a catch in my la ·t entence. It' s ab olutely 
true that it' e y, but there ar several 
smaJl hop. that pay th i r r nt repairing the 
repair · made by people who neglect the 
fundamental . 

Thi articl -s intended to impart th 
fundamentals of oldering, ther by na-

ling the beginner to ·ucc . sfully make 
common rcpai~ and c n truct vari u 
pr ject . There ha be n lume written 
about oldcring, ut I ha en 't the ·p·1c to 
cover all it. many facet . I . eep in 
mind that there arc man \ ay. to . kin a cat 

orry, Co o at) and my way i by n 
mean th only way. There ar ·ertain 
requirem nt t g t the j b d ne righl but 
don't worry, I'll let ou know when I 
standing n my apbox. In any ca. by the 
end of this artie 1 you . h uJd b abl 

CharlesF. Phillip isa ta.ffsarg aminthe 
.. Marine Corp . and works as a radar 

technician. He speciaU:e ill long-range, 
three-dimensional air surveillance radar 
systnn . Charle ; married and has rn•o 
sOil . He ma}' he contacted at 677 Camelic1 
Drive , Laurel Bay, c 29902 , ( 03 J 46-S76 . 

Please include an ASE when requesTing a 
reply . 
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by Charles . Phil ip 

tt n wab· 
Toothbru h · 
Flu h cutting pliers 

a 

mooth-ja need!eno e pJier · 
ofdering aid ., 

Hemostats 

Th I i ttle line you e going all o r a 
circuit board ar~ r ferred to run . un 
u ual1y conn ct to pad . Pad ar usually 
round with a hole in the enter for compo
nent lead to pas. through and be oldcred 
t • but the. e can be any hape and may not 
hav a hole. Alth ugh you won't c itvery 
often. the are time wh n an engineer ha 
a rea on for attaching c mponen at to 
the board. f lal-packs, or computer chip a 
th y ar now ommonly known. u d to be 
attached in th.i manner. 1 ·o, g connec
t r are nothing more than a · ri ~s of r c-

enta 

tangular pad · arranged jn a neat Httle row. 
arg plated are a · g ruru onnected 

here and the ar referred to a ((round 
plane . The e can be held at chas i · ground, 
earth ground or any other ·y. tern reference. 
The n gati side f the power supply : s 
most comm nly u ed a cha ·si · ound, 
but ne era urn tha the und plane i at 
zero pot ntial to you or the equipment 
ar und you. have a tran m'tt r-grid put e 
unit in my radar' h e cha i ground i at 

14,000 v Jt in re. pect to there ·t f the 
radar. Touch that one and ou're a -

. ured to have a pretty bad day. 
Th re ar three ba. ic type of board . 

First, the ingle-lay r, ingl -sided board 
ha e all the run on one side of the board 
and u.'ually have all h component 
mounted on one side (either id ). If y u 
c n:truct a project u ing Radio 'hack' 
cir uit board kit th · i - the type you make. 

Single-layer, d uble- ided board · ha c 
run on b th ide of the board and u ually 
have all the component · m unted n one 
ide. The e are th m .· t common the e 

days, and the CoCo i built on thi type of 
b ard. Th hoi ~ in the pad are u ually 
plat d through that run can c nn ct n 
b th ides. 

Multilay r board. are e actly what the 
name implie . Th y not nly ha e run on 
both ·ide. , but al o between lay rs. The e 
are a real ear to cpair. but thankfully not 
ery comm n. A the ne~ quare micro 
ircuit with m r 1 g than a caterpillar 

become more c mmon. \ve rna~ e a 1 t 
more mul ilayer b ard, . 



Tools of the Trad 
The li ·t ,·upplie forqualit ' ldering 

work i · n t very long or e. pen ive. unle 
ou \ ant it to be. Table I is a 1i t f the 

material u e an n. ider n ce~ ary. but 
it i nowhere near all the p ~ ibl equip-
ment. Forth e v.;h n d"> exceed tho 
ofthc hobbyist, rifyou , imply like spend
ing money. there are .· ldering tation, 
a ailablc r m companie ·uch a.., Pace. 
Inc .. that provid variahl ~heat c ntrol, e
ver ible-pow r acuut 1 de old ;]rin tooL 
· nd m re. Fo I win~ i_ a quick de cripli n 
of the it m · in Table land thing to I k for 
in the e item . 

he oldering ir n mu t hav the a ihty 
to operate at dift rent he t range and u c 
different haped tips. mall w >rk on printed 
ci cuit bo·trd i · generally erfom1 d with 
a p int d tip at 60 degree . D soldering 
and larg r work is g nerally etforn ed 
with a padetipat700-80l degrees. A · ld r
ing tand for the ir n can be pureha ·ed, r 
con tru ted out o hancrer \vir a: long a ' t 
i teady and d · n t r nta t the tip or 
heating el ment, thereby inking heat · nd 
hort ning the li~ of the lement. A wet 
~ponge i ~ept at hand to remo e the o ida
ti n buiJd-up on the iron by uickly pres -
ing each ide of th ir )11 ·~ Lip into th 
pongc immediately bei re each · ppl i ·a-
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soldering, again hit them with alcohol. The 
toothbru ·h and alcohol are u. ed l clean 
flu re idue after ·oldering. l11i. i impor
tant be au e 11 u attract du. t that w iII 
e entually pre ent your circuitry fr m 
properly di iparing heat. 

Flu h-cutting pHer provide a clean cut 
' hen trimming I ads t I n!!th. ctuall . 
any fin · t of dike · wiJl work: a clean, 
tlu h cut . imply show profe ionali . m. 
Sm othjaw needlen ph r u ually have 
a fairly hrup edge around the jaw and 
hould be . m thed off with a fme harpen

ing tone. Thi wjU prevent . coring the 
Jead. of a component. which allm an 
intru ion of corro. ion. AL·o. in ~uper-high 
frequency ircuitry, such a I,...., rk with, it 
can change timing by altering the interel c
trodc inductance and capacitance. t very 
relc anttoth Co o3, but who know. h ' 
fa ·tth CoCo 7, the 1~/ l r the ·-5' ill 
run . oldering aid vary. but the. u. ually 
are double-ended with a curved pade tip 
on ne end and a two prong fork on the 
other. Thi i. u. ed to bend and otherw1. e 
manipulate component leads. ot truly 
necessary, hut one you have one, you'll 
wonder why you never did before. 

Hcmo tat are u eful in two\ a s. First, 
th yare e ceJlent for holding parts in place 
for oldering. 'ccond (and far nore impor
tant they make perfect heat. ink · to prev nt 
killing Jour component before you ever 
e en apply power ro them. They hould be 
mall and you hould . tone the ·harp edge 
ff the jaw and teeth. 

A I pointed out earlier. thi IL t of sup
plie i by no mean all -en ompa sing. but 
will provide the basic r quiremem for 
r movalandreplacementofcomponent a 
well as som Jimited b ard repair. ext I'll 
c e emo al, replacement and repair. 

Getting D n to Bu ine 
The key. to quality work are like any

thing I c - _ ou mu t pay au ntion to the 
fundamental and pract' ce, practice. prac
tice. I· been oJdering for y "ars and I 
practice fore each job. If you pick up a 
junk board and practic until you ha e it 
right, the final product. h \ . it. 

There are l\vo ba ic type of comp n nt 
remo aJ: destructive and nondc tru tive. 
De. tructi ve r moval mean that a chip, r 
any other omponent. is rem vcd by clip
ping th leads off the body and then quickly 
heating the . lder joint indi idually to 
remove the remainder f the lea a 1d the 
older. on de tructive removal mean. that 

you r move the older from each lead of a 
component without clipping and harming 
thechiporpad on the board with ive 
heat. 

Nonde tructi e removal require more 
training and experience than de ·tructive 
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removaL onde. tructive f movaJ i gener
ally avoided by those of u · with year f 
experience becau. e the po "ibility ofb ard 
damag i of greater c ncem than ·aving a 
ten dollar chip whetherorn tit till wor . 
For thi . rea ·on I'm only co erin de ·truc
tive removaL 

tart by clipping the lead a c I e to the 
body of the chip a p ·ibl . Thi will leave 
plenty oflead to grab' ith your n dleno e 
pliers. Heat your iron with a 700 degree 
padetip.Ifthi. isth fir ·ttimeyou'veu ed 

il. melt ·om s Jd r nit up t about 'h inch. 
Thl pre ent the tip from corroding and 
producing poor result . Double fo1d a paper 
t wel a couple f tim s to wipe the exce 

lder f f th tip. mear a little flux on the 
older joint and g t a grip on the expo. d 

part of the lead with your plicr . Alway. 
rcmcmber,ju t before applying h at to the 
workpiece, pre .. each ide of the tip quickly 
into a wet ponge to remove orro ion that 
accumulates on an idle hot ir n. Pre ·s the 
tip into the solder joint aL about a 4 degree 
angle. s soon a the tip bottoms out in th 
j int. the lder Liquilie ·and the lead hould 
pull right out. Get £he tip ut of there a 
oon a. the lead i · fr bee au. eo erheating 

i · almo t at a the cau ·c of pad lifting 
off the board. Go ahead and pull all the 
lead and worry about removing the older 
on the next pa · . 

Occa ion ally. a lead doe not pull out a. 
simply a · rv ju t de. cribed. Thi ould be 
au sed by th I ad having been bent to hold 

the component in ph:&ce for oldering or it 
ould ~imply be a ti 0 hl hole. ln it her ca e 

you can reapply h at and bend the lead r 
work it out a nece .. ary. However, at no 
time h uld you apply heat for long r than 
three econd . Ju. tletitcoolfora while and 
then \! ork on it orne more. I realize three 
econd. . ound very . hort, but i l · nee -
ary to prevent board damage. If you've 

been practicing as I :ugge ·ted. a lot can be 
accomplished in three long econd . 

ow that all the leads are remo ed 
clean the tlux and otherdirtoffwith ale h l 
and a toothbru. h then let it dry. If you prefer 
t u: a sold r ucker, heat the lder and 
vacuum it up with the iron in place. Even 
though it take. about a ·econd for it to 
harden. older geJ the in · tant the iron is 
remo ed. 

A I mentioned earlier, l prefer wicking 
braid. All you have to do i apply a little 
tlux to both ide of a short :tretch of braid, 
pia e the braid on top of the solder and 
plac the tip n top of the braid. the 
older heat , you ·11 fee 1 the braid and iron 

. tart to sink. ow imply start to rotate the 
braid and tip. As soon a you hear it tart t 
queak , the pad i · clean. Thi. m thod re

quire ju. t a little practice. but once you've 
got it down pat you'll find it remov · all 

e ce ·s ·old r while leaving th pad prop
erly ''tinned' (I'll cover tinning "h rtly . 

Remo e a flux from the board. You're 
now ready to prepare for in tallati n f h 
new component . 

Alway. , unle:: phy ically impo ible, 
feplace a chip with a ocket! Thi · pr vent 
heat damage to the n w chip and e e 
\ubscqu nt r placement. If you ar unab1 
to u e a s ckct, th following direction 
·till apply, but you mu. t al o attach a 
hcatsink t th lead being oldered, be
tween the older joint and the body of the 
comp n nt. I u ·e hemo tat , but you can 
buy pecially made heat ink · with filed and 
. m oth jaw . U e alligator clip. nl~ a a 
la t rc ort. 

I o, lectro tati di .-charge ( D pre
autions mu t b u ed "~ ith a larg portion 

t f Loday's ircuit board and components 
including the C ). ESD precaution · ar 

beyond the scope of thj article, but I feel 
·ufety should be mentioned. ever connect 
your. elf directly to ground! A 2 o megohm 
re i tor hould be plac d in ·erie between 
the wri t ·trap and ground. The e 250 
megohm pa the static electricity with 
ea e. yet limit any real current. Avoid per
·onal injury - ne er allow your ·elf to 
become the path of lea ·t re i tan e. 

. old ring should not be thought of a · 
u ing a conductive glue. The tenn r etting 
refer · to th actual molecular blending of 
the . lder with the pad and romp nent 
lead. A cold solder joim i · one where wet
ting ha not occurred. )though improper 
cleaning is u ·ually the cau e, n methcxl to 
a i t proper wetting · s the practice of tin
ning. Thi · i · ·implytheapplicati nofathin 
coat o older lo the lead and pad before 
oldering the joint Logeth r. 

J f you are r placing a component, you 
h uld nl be concerned ·with tinning the 

new leads ince the paru w re already tinned 
when you de ·oldered the pad. Clean the 
component lead , then ct the iron on the 
table with a weight on the tail to keep the 
iron from rolling around. ow lowly feed 
older down onto the tip with one hand 

while pa ·ing the component lead through 
the molten solder with the other. There 
should be a very thin coat f solder on the 
lead. That' . . all th re is to it. 

If you are constructing a pr ~ ct board, 
first wash it in soapy water and rin e it off 
to completely remove the etch ant. ext, go 
o er the run and pad with an era er fol
lowed by cotton . wah · and alcohol. To tin 
the run. and pad , apply flux all ver and 
drag the pade tip (held nearly flat) down 
the run · and pad while feeding solder 
under the tip. Clean ff the flux and then 
remo e th exec s from the pads with 
wicking braid. The pad are nm properly 
tinned and the . lightly thicker coat on the 



run pr 'Cllt th c pper undeme· th from 
conoding. The . lder corrode . but more 
lowly and can be ea ily rep lao d whil the 
opper run cannot b · ea ily replaced. 
ou can ·pray p Jyurelhane on the old r 

id of Lh ard after all the ompon nt: 
are mounted t J ...,..., c rr io11. 

mponem lead for anything other lhan 
chip and ·o kct. ~hould b bent and 
trimmed t l ngth ju t a the original com-

nent' lead wer . I though you 11 ee it 
all the time. no c mponent hould b · 
mounted w't} the body in ntacr' ith the 
board ( ·ock t · are an exception). little 
·pa e between them allow · the I g. to act 
hoc r ab . rb r . . thu. preventing the body 

from cracking during what er tran it they 
may be ubje t to. Place a paper match or 
toothpick · bel~ e n the mp nent and the 
board to pro ide thl h k pac . lean 
th b ard and lead~ as I' e de ribed b fore 
and h ld the omponent in place with a 
rubber band or in :orne imilar fa hion t 
k cp th c mponent from moving· r)und . 
Pla e a heat ink betw en h omponent 
body and the board. 

Once Lhe component j in pJace. d an 
the lead and pad once more with aJcohol 
and I tit dry. Lib rally apply flux to the 
joint. leanline and the u eo flu · cannot 
beover ·tr · ·edbecaa eskippin0 oneorth 

other is nearly alway the cau a bad 
older jomt. 

Place the tip of th iron · t a . -d gre 
angl into the joint it i c nta ting both 
the lead and the p d. o feed the older in 
so it tou he the pad, lead and tip all at the 
ame time. oon a · the · lder tart to 

flow. feed it around the lead until it~ t 
back to th tip again. Depending on the iz 
ofthejoiot, thi hould take le than a full 
econd. Pull th ·older out of th joint and 

then pull the tip out with ut m vi . g any
thing. Th " hole proc . l.\ -,hould take le 
than three . econd . 

The joint ·hould b ni and. hiny. A 
j int that ha. been overheated i dull and 
spottylo kingandreferredto~ measled. It 
is a weak ·oint and ·h uld be redone. A joint 
that w· unde.t eated from not u ing enough 
flux t tran fer heat loo · dull and the re. ult 
i!) a weak joint. Howe er, an underheate 
j int an be lean d, flu d and r heated. 

Th · proper amounl of older O\ all 
he way t the edge of the pad and up th 

lead in a concave manner. If th j int i 
conve . it i weak and hould b redone. If 
there i too little older, cl an it. flux it and 
add omc more. 

a e all the exce length of lead that 
trimmed off becau e thi · pr e vatu
in b ard repair and board de ign. For 

board de. ign, if you have two run that 
mu tcr eachothertog ttotheirde. tina
tion • you can have on run ·top on both 
· d · ofthc other run \i ith a pad/h leon th 

t\i o end , and u e a lead to fonn a bridge 
ver the other run. 

To repair a run that has been cut or 
broken, simply fonn a bridg er the cut 
with a 1 d by oldering on end down tlat 
t one . ide. then olderi g th ther end 
down u lng a heat ·ink in the midd e to 
pre enl the first end from coming 1 e. 

If a pad has he n 1 i fted from the board 
ther; are three p ibilitie . Fir ·t. there are 
board repair kit · hal have extra pad to 
p xy t th boa ·d and be c nn ted" ith 
older. ccond. a llatpac can u ually b 
oldcrcd a i. (if the pad i till connect d to 

the run and the other lead · hold erything 
immobile. Finally. if th c mponent is not 
a flatpa k, you can cut the pad ff the run 
and lea e enough 1 ad I ngth t bend over 
and ·older directly to the run. The e ar 
"jm-y-rig" method . butt' ing proper care 
in d ld ring avoid. the . ituation. 

The fundamental are not hard to rna. 
ter. If you practic as I sugge. t y u 'lJ be 
·old ring like ;, pro in no time. ow it's 
time to build tho e p o·ect ·! 
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Operation Director l'or Tandy• , pre 
y ·tt!m Barr. hompson proudl) pre. 
i h th O\' t d ,0 coffee mug. 



For Oblique Triad, Robert Ri 'ers (left) and Jeff 
Noyle (foreground) tr)' tudio Wurb on a 1-Meg 
Co u 3 with de igner Tonl Di tef no and 'ode
pendent 1>rogrammer hri , winefurth. 

( op left ) Bill and Terr Peck or, pecialty Projects stock the booth with 
R TNBOWf"e tSurvi al Kits. What" ouldwedo ~ ithout •em'?(bottom 
I ft 0 -9 goodie galore! Presiding O\'er the lpba uftwarc ecbnolo· 
g:ie. booth i. Keith lphon o.(top right) 1'alcolm ev land right), a 
long·tin1~ fest at.tendee get help from ar'' Davi. of Sugar Software. 
(bottom right) Chri Rochon handl things (lit rail for Disto/CR ,. 

March 199 THE RAINBOW 49 



Bill Daniel author of man. fine utili tic · and application for Ui k 
BA 'I·. 
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reaJ music man in an~'one' book; Cecil Houk of 
Rulaford R arch pr~vides background mu ·c 
throu "h l.yra. 

The following companie e hibited at the 1990 hi agoRA BOW~ t hut 
are not pi tured: The Co ·u orner; \'er of't, ltd.; Gibb · ab ; G enside 
Color Comp t r rluh· TH R BOW. 



hi artie I di ·cus ·cs th "warping' 
. of picture .. Thi. in ol e moving 

orne of the point in a picture to 
; lightly different location . tw · ·t

_._·_ .. ·_ ·.· ing and warping the verall pic-
tl.lre. We' 11 elect i control point w ithln 
the picture. move th m and dist rt the 
picrure around tho e point . But befor 
warping an entir ·creen, we 11 remap on 
figur which i. changing one hape into 
another. 

Remapping all the point of one hape to 
fit int an th r , hape i a fairly c mplicated 
p~ c dure. But if the original figure i 
alway a rectangle and the new figure· is 
ah ay four-sided. the proce becomes 
much easi r. For example. let's put all the 
point that are in ide a rectangle id X 
long and ide Y high into a four- ided 
figure bounded by coordinate· ( 0 VO), 
ut. 1), u2, 2)and(UJ,V3).rPoint( ova 

i. alway. the upper-left comer and coordi
nate are plotred clock\ ise from there.] 
Now we have to convert each old x andy 
coordinate to new and V rdinare . 

Bill Nee reversed the .mowbird trend by 
retiring to Wi ·on in from a bt.mkinR ca
reer in Florida. He pend the long, cold 
winters writing pro grams for his C u o . He 
.can be omacred at Rr. 2 .Box2Joc,Mason, 
WI 4 '56-9302. 

s e 

ee 

irst, detennine four acto . for ea h 
coordinate. To compute the coordinate: 

=( 1-UO /SIDEX; B=(U3-UO)fSTDEY: 
C=<UO-Ul+U2-U3)/SIDEX/SIDEY; D=UO 

T ~ompute the V coordinate: 

=(Vl-VO)/SI ; F= 3-VO)/ E 

Q; (V0-Vl+Y2·V3)/SIDEX/SlDEY; ll=VO 

And ~E* f* +G* * +H 

To tran era p1 ture. the col r alue at 
,y (obtained with PPOINT) i. plotted at 

(U. ). here i one other con. ideration. 
ince the new area c uld be larg r than the 

old area and need more p inl il ' be t t 
compute aU the x and y coordinate u ing 
STEP . 5. Thi actually le you rcpl t a 
figure four time larger than the or· ginal. 

Lef. tr an e ample. Li ting 1 remaps a 
64-by-64 quar,e starting at (0.0 into a four 
sided figure with comers at (161.0), 198,0), 
228. 0) and 12 ,80). Line 60 through o g t 

thecolorvalueforeachpointu ingSTEP .5 
a dlin ' 90thr ugh llOf pl ttho · point 
within the new figure. en this mal area 
take quite a while to compute and draw. 
Imagine r mapping the ntire screen! 

onvening the program to machine Jan-

e 

guage d e n 't help to mu h ince the 
program u s floating point math. If we 
·e cale he number though we can u e 
regi ter and logical ·hift · to do all the 
work. To cale the number , don' di ride 
by Side X or S 'de Y when computing 
value A throughH-divisioncome Jater 
a.- ·hifts. 

Before e ploring the machine-language 
program, here' a hort explanation o how 
it work ·. Th • PMOD E 3 ·creen is divided into 
12 rectangle of32-by-64 bits. The ix point 
where four rectangles meet are control 
point · and can b m ved. which hang · 
the hape of each of the four rectangle 
around them. You can either load a picture 
of your own or let the program draw one. 
Then ix et of cro -hair appear on the 
Treen. Pre ·· numb rs I through 6 to ac i-
ate the corre ponding cro -hair . U e the 

arrow k y · t move th cro · ·-hairs ·orne
where within th large box, but don't move 
iot another ·et of cross-hairs. Pres. E TER 
o t the cro -hair ' po ition, then pre 

any other numb r to move another et of 
cro -hair . When they·re all in po ·ition, 
pre s th up-arr w key and the machine
language p ogram draw the new picture, 
remapping each of the 12 ld rectangle into 
new four-sided figure . Since PMODE 3 
alway color · two bits at once. ·orne I ine 
may appear thicker than they . hould in 
part of the picn1re. 
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The rna hine-language program 'nLi t
ing 3 re rv · ·pace f r it' variable· at the 
beginning. inc all ariables are tor in 
the memory area between 70 o and 70FF, 

40 ········-··157 
130 ............ 16 
230 ....•.... . 154 
300 ........ ~. 70 
390 ............ 37 
490 ............ 82 
580 .......... 40 
660 ......... 129 
700 .......... 173 
790 ···-······· 66 
END .......... 184 

Li ting 2: WARP2 

1 'THE ASSEMBLY LINE: PART 8 
2 'WRITTE BY WILLIAM P. NEE 
3 'COPYRIGHT (C) MARCH 1991 
4 'BY FALSOFT. I C. 
5 'RA NBO AGAZI E 
10 CLEAR 20~ . & 7000 - l:PCLEAR 8 
20 DIM U0(1l).V0<ll),U1(ll),Vl(l 
1) ,U2(1U , 1/2(11) ,U3(11) .V3(ll) .0 
X{ll),0Y(ll),XX(5).YY(S).A(11).B 
(11) , C(ll),D(ll),E(11),F(l l} .G(l 
1 ) • H ( 11 } , AA ( 1 ) . CC ( 1 ) . N $ ( 6 ) 
30 IF PEEK(&H7019)<>134 THEN LOA 
OM'' WARP " 
40 FOR N=0 TO ll:REAO U0(N).V0( 
) .U1( ) , Vl(N),U2( ).V2(N),U3(N), 
V3(N):NEXT 
50 FOR -0 TO ll:READ DX(N),OY(N 
):NEXT 
60 FOR N-0 TO 2:READ N$(N):NEXT 
70 FOR N 4 TO 6:READ N$(N):NEX T: 
GOTO 330 
80 PMODE3,1:PCLS:SCR Nl,1:C0=0 
90 FOR R-0 TO 90 STEP 9:LI ECR.R 
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the DP R gi t r i et to 70 to allow fa. ter 
a ce . The and y coordinate are n: o 
byte each ·ince STEP . 5 i u ed. dding 
.ff$80 to ach alue along with the current 
ff et fr m 0.0), gi e , th current P PO I NT 

location. Line 640 through 680 rotate a 
point' color alue into the fir ttwo bits (if 

64K Disk 

Li ting 1: WARPl 

1 'ASSEMBLY LINE: PART 8 
2 ' RITTEN BY WILLIAM P. 
3 'COPYRIGHT (C) MARCH 1991 
4 'BY FALSOFT. INC. 
5 'RAINBOW MAGAZI E 
10 U0=16l:V0-0:U1 198:V1-0:U2-22 

) -( 255-R.l91-R).PSET.B:CO=(C0+1) 
AND 3:COLOR CO.l:NEXT 
100 LINEC0.0)-(255,19l).PSET 
110 L1Nf(255,0)-(0,191).PSET 
120 EX EC&HAD~B:PCOP 1 TO 5:PCOP 
Y 2 TO 6:PCOPY 3 TO 7:PCOPY 4 TO 

8: PC LS 
30 FOR X-63 TO 191 STEP 64:LINE 

(X,0) (X, 191).PSET:N XT 
140 FOR Y-63 TO 127 ST P 64:LINE 
(0 Y)-(255 .Y}.PSET:N XT 
150 A$=INKEY$:IF A$ CHR$(94) THE 

190 ELSE IF A$ H» THEN 730 
160 A=VALCA$): JF A<1 OR A>6 THEN 

150 
170 IF A<4 THEN A-A -1 
180 GOTO 620 
190 PCOPY 5 TO l:PCOPY 6 TO 2:PC 
OPY 7 TO 3:PCOPY 8 0 4 
200 PMOOE3,5:PCLS:SCREEN1 . l 
210 FOR N-0 TO 11 
220 POKE &H70 17 , OX ( ) :POKE &H701 
8. DY ( ) 
230 A(N)-U1(N)-U0( ):POKE &H700F 
,A(N) 
240 B(N)-U3(N)-U0(N):IF BCN)<0 T 
HEN POKE &H7 010.256 BCN} ELSE PO 
E &H70 0.B( ) 

250 C(N) U0(N) -Ul( )+U2( )-U3(N) 
: I CCN)<0 THE POKE &H7011,256 
C(N) ELSE POKE &H70ll .C(N) 
260 O(N) U0{ ):POKE &H7012.D(N) 
270 E<N> Vl<N> -V0( ):IF E(N)<0 T 
HEN POKE &H7013, 256+E( ) ELSE PO 
K &H7013,E(N) 
280 F( )-V3(N)-V0(N):POK &H7014 
• F< N) 
290 G(N)-V0( )- l( N)+V2(N}-V3(N) 
:IF G<N><0 T E POKE &H7015.256+ 
G(N) ELSE POKE & 7015 .G( ) 

it' the background col r, . kip to the next 
coordinat '). 

Now l t' I ok at the proce · · to "un
cale· the coordinate . L'ne · 7 thr gh 
20 divide the current x di ·tan e by 32 and 
a there. ult ince it i needed again. Thi 

i. multipb d by Value A (poked in by th 

8:V2-80:U3-128:V3 80 
20 A-(Ul -U0)/64:B <U3 U0)/64:C={ 
U0-Ul U2-U3)/64/64:D-U0 
30 E-(Vl V0)/64:F-(V3-V0)/64:G-( 
V0-Vl V2 - V3)/64/64:H-V0 
40 PMODE4,1:PCLS;SCREE 1.1 
50 FOR R-3 TO 33 STEP 6:CIRCLE(3 
2.32),R:NEXT 
60 OR X-0 TO 64 STEP .5 
70 OR Y-0 TO 64 STEP .5 
80 Z-PPOINTCINT<X+.5).INT( Y+.5)) 
90 U A*X+B Y+C*X Y+D 
100 V E X+F Y G*X* +H 
1 0 PSET(INT(U+.5),INT(V+.5),Z) 
120 NEX Y,X 
130 GOTO 130 

300 HCN)-V0CN):POKE &H7016. ( ) 
310 EXEC &H7019:NEXT N 
320 EXEC &HADFB 
330 CLS:PRIN :PRINTHl> RUN PROGR 
AM»,,"2> SAVE PICTURE" .. -3> LOAD 

A PICTURE"."4> E D PROGRAM" 
340 PRI T:PRINT"PRESS 0 SIRED KE 
y - .. 
350 A$-INK YS:IF A$-~n THEN 350 
360 A=VAL(A$):1F A<l OR A>4 THE 

330 
370 ON A GOTO 380,420.420.410 
380 RESTO E:FOR N-0 TO 11:READ U 
0<N>.VfHN).Ul(N) . Vl( ).U2(N),V2( 

),U3( ),V3(N):NEXT 
390 FOR N=0 TO ll:RfAD OX( ).DY( 

) : NE T 
400 GOTO 80 
410 PMODE4:PCL AR4:CLEAR200.&H7 
F :N \4 
420 l lNEINPUT"PICTURE NAM I XT -
";NM$ 
430 IF A-2 TEN PCOPY 5 TO l:PCO 
P 6 TO 2:PCOPY 7 TO 3:PCOPY 8 T 
0 4 
435 IF A-2 THEN VE IFYON:SAVEM N 

$,&HE00,&H25FF.& E00:GOTO 330 
440 PMODE3 . 1:PCLS:SCREEN ,l 
450 LO ADM M$:GOTO 120 
460 'U.V COORDI ATES 
470 DATA 0 .0.31.0.31.63,0.63 
480 DATA 32,0,63 . ~.63,63.32.63 
490 DATA 64,0.95,0,95,63,64.63 
500 OATA 96,0.127,0.127,63,96.63 
510 DATA 0,64,31.64,31,127.0.127 
520 DA A 32,64,63,64,63.127.32.1 
27 
530 DATA 64,64.95,64,95.127,64.1 
27 
540 OA A 96,64,127.64,127,127.96 



,127 
550 DATA 0,1?8,31,128,31,191,0.1 
91 
560 DATA 32. 28,63,128.63,191,32 
'191 
570 DATA 64,128,95,128,95,191,64 
. 19 
580 DATA 96,128,127.128.127,19 . 
96,191 
590 DATA 0 0,32.0.64,0,96,0 
600 DATA 0,64,32,64.64,64.96,64 
610 DATA 0.128.32,128,64,128,96, 
128 
620 'CURSOR RO TI E 
630 lN (2 Ul(A),V CAl) - (2 U2(A) 
,V2(A)),PSET:LI E<2*Ul(A+4),Vl(A 
+4)) - (2*U2CA 4).V2(A+4)),PSE 
640 LINEC2*U3(A),V3CA)) - (2*U2(A) 
.V2CA)).PS T: I E(2 U3(A+l),V3CA 
+1))-(2*U2(A+l),V2(A+l)).PSET 
650 LINE(2*U l (A),Vl(A))-(2*U2(A) 
,V2(A)),PRESET:LINEC2*U3(A),V3(A 
))-(2*U2(A),V2(A)),PR S T 
660 LI~E(2*U3(A l},V3CA l)) - (2*U 
2(A+l),V2(A+l)),PR SET:LI E(2 Ul 
(A 4),VlCA+4)) (2*U2(A+4).V2<A+4 
)),PRESET 
670 IF P fK(341)-247 THE POKE 3 
41.255:V2CA) V2(A) - l:V3(A+l) V3( 
A+l)-l:Vl(A+4)=Vl(A 4) l:V0{A+5) 
=V0(A+5) - l:GOTO 630 
680 IF PE K(342)=247 THE POKE 3 
42,255:V2(A)-V2(A)+l:V3(A+ )=V3( 
A l)+l:V1(A~4)-Vl(A 4) 1: 0(A+5) 

V0CA 5) 1:GOTO 630 
690 IF PEEK(343) 247 THEN POKE 3 
43,255:U2(A)-U2(A) - l:U3(A+l)-U3( 
A+l)-1:U1CA+4)=Ul(A+4) · 1:U0(A+5) 

U0CA 5) l:GO 0 630 
700 IF PEEK(344)-247 THEN POKE 3 
44.255:U2CA)-U2(A)+l:U3CA+l)-U3( 
A+l)+l;UlCA+4)-Ul(A+4)+1:U0(A+5) 
-U0CA+5)+l:GO 0 630 
710 IF PEEK(338) 191 THE POK 3 
38 . 2 55 : LIN ( 2 * U 1( A) • 11( A)} ( 2 U 2 
(A).V2(A)J,PSET:LI E(2*Ul(A+4), 
(A+4)) - (2*U2(A+4) .V2<A+4)),PSET 

:Ll E(2 U3(A).V3(A)) - (2 U2(A).V2 
(A)),PSET:LINEC2*U3(A+l),V3(A+) 
) - (2 U2(A+l).V2(A l)),PSET:GOTO 
150 
720 GOT0630 
730 'ORA UMBERSM 
740 FOR A-0 TO 2:GOSUB 790:NEXT 
750 FOR A-4 TO 6:GOSUB 79 :NEXT 
760 OR A=0 TO 2:GOSUB 800: EXT 
770 FOR A-4 TO 6:GOSUB 800: EXT 
780 DRAW"C4":GOTO 1 0 
790 X-2*U2(A):DRA "BM-X; .=V2(A); 
C4;XN$(A);#:RETURN 
800 X 2*U2(A):DRAW"BM-X:.-V2(A); 
Cl:X $(A);":RETUR 
810 DATA ~BF3BR4NG2D7 L3R3ff 
820 DATA "BF3 1R704 703R7" 
830 OATA ~BF3R703N 304L7" 
840 DATA ~BF3D3R7NU304~ 
850 DATA UBF3NR7D3R704L7" 
860 DATA "B F307R7U3l7" 

BA I program) and saved a. TOTAL. Lin ~ 

0 through 940 d'vid the 'di tanc by 64 

and aJ o ave the rc ·ult. Thi time. h w
e er, the program check Value B before 
multiplying to . ee if it i a p iti e or 
ncgati e number. 111 product i: then dd d 
to the un nt total and re a ed. 

in e th curr nt distan e (divid d by 
_ 2) und the current Y di tance (divided by 
64) ha e already b en omputed a Nl and 
N2. ju t muJtipl Nl and N2 t g lh r and 
muJtipJ b Value aft r che king the 
ign. Finally add alue D to the result , 

along with an extrc /f$80 tor und up. and 
save the new re ult. Thi r ult i the ne\ 
coordinate. Th . arne proce · i · r p ated 
with through H in line· 1:!90 through 1670 

u~•ainu ingNlandN2. ince f mu t alway· 
be po iti , th r i no need t check the 
ign. inally,Lhe l rvalu f point( ,y 

i PSET at U. ) (lin ~ 1690 throu h I 70). 

The program c ntin 1e through aJ I the 
c rdinate u ing ST P • 5 (line IM90·J96· 

andthen ·ct · theDPR gi terbacktoOwhen 
fi.Jli he d. When you've typed in the pro
gram sa e the ource code \! ith W WARP. ASM 
and as. embl it with A WARP BIN /NS/WE. 

Th B rc program in Listing: 2 re erve 
~pace for graphic and ariables in Line 10-
30, and loa l · the m:. ch1ne-languag pro-

The MM/1. A revolutionary computer system 

SO FTWAR E 
118 COR LIES A VE. POUGMKEEP5IE, NV 12601 
TEL (914 4 8 Ei-8150 FoR lNIIORM A TION O N~Y 

designed by you. 

T ~o years ago. he irst MM/ '1design 
was laid out. Shaped by the latest 
computer technology -- and by your 

needs-- the MM/11s the most affordable, power1ul 
system you can buy.· The MM/1 uses your existing 
RGB-A monitor. It uses your joystick, floppy 
drives printer, and modem • Oes1gned around 
mdus ry standards, your future penpherals will fit 
mcely in your MM/1 system. 

And the MM/ already runs Amigar 1 

graphiCS utilities PC ammation. 
Macintosh 1 1 sounds. and follows 

important elements of the Compact Disk
Interactive \I standard. IMS offers !Jord
processing, databases, and appl cations brought 
over rom the DOS and UNIX worlds. • Smooth 
s ereo OMA sound lets the MM/1 s 68070 
processor work undisturbed. OMA 1.4 Megabyte 
floppy drive. Expandable to five floppies. seven 
hard d1sk or ape drives, five senal ports. Two 
parallel ports Joystick port. You can network 128 
M /1s together. 

Call 800/866-9084 for brochure or v1deo 

Interactive 
Media Systems 
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gram i nece sary. The next four line.· read 
the four and V coordinates forea ofthe 
12 quar ·around all th c ntrol p int , the 
off· t location from (0.0 for each quare, 
and the DRAW tring for num r ·. lle menu 
routine (Line· , 30-4 o le{ yo run r re-run 
the program, ave or load a p · tur . or quit. 
If y u load a picture that rcli . n artifact 
,coloring. di torting it cau e orne color 
J 

Line so through 1 draw col red e · 
with rwo djagonal line~ and copy th m to 
graphic page 5 through 8. \ h n thi r 

our own dra\J ing i completed, elect the 
numb r f one of the cro -hair . Then 
pr . ing any f the arrow ke J • mo e that 
cro s-hair~. increa ·ing or decrea ·ing the 
corre ponding and V coo dinate . When 
you·r hni he , th pi ·ture i copied back 
from page · 5 through . the current A 
through H values for ea h of the 12 boxe 

Li tin 3: WARP 

00100 ORG $7000 
00110 ACROSS RMB 2 
00120 DOWN RMB 2 
00130 TOTAL RMB 2 
00140 NEWX RMB 1 
00150 EWY RMB 1 
00160 HO IZ RMB 1 
00170 VERT RMB 1 
00180 SIGN RMB 1 
00190 VALUE RMB 1 
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00200 COUNT 
00210 Nl 
00220 N2 
00230 AA 
00240 BB 
00250 CCC 
00260 DO 
00270 EE 
00280 FF 
00290 GG 
00300 HH 
00310 ox 
00320 DY 
00330 
00340 
00350 START 
00360 
00370 
00380 
00390 L1 
00400 
00410 L2 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 
00510 PPOlN 
00520 
00530 
00540 
00550 
00560 
00570 
00580 
00590 
00600 
00610 
00620 
00630 
00640 Pll 
00650 
00660 
0067.0 
00680 
00690 STORIT 
00700 
00710 
00720 
00730 
00740 
00750 N XT 
00760 
00770 
00780 L3 
00790 
00800 
00810 
00820 
00830 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 l7 
00920 
00930 
00940 

RMB 
R B 
RMB 
R B 
R B 
RMB 
RMB 

MB 
RMB 
RMB 
RMB 
RMB 
RMB 

S TOP 
LOA 
TFR 
LOU 
LDD 
s 0 
LDD 
STD 
LDO 
ADOO 
ADDA 
STA 
LDD 
AOOD 
ADDA 
STA 

LOA 
LOB 
MUL 
ADDA 
1 R 
LOB 
LSRB 
LSRB 
ABX 
LOA 
ANOA 
LOA 
A DA 
C PA 
B 0 
LSRA 
LSRA 
BRA 
TSTA 
LBEQ 
LOB 
MlJL 
S1B 

LOB 
STB 
LDD 
LSRA 
RORB 
DEC 
BNE 
STB 
LOA 
MU 
STD 

CLR 
LOB 
S B 

DO 
LSRA 
RORB 
DEC 
BNE 

1 
1 
1 
1 
1 
1 
1 
1 

$70 
r/$70 
A.OP 
4/P3TAB 
/10 
DOWN 
/10 
ACROSS 
ACROSS 
/l$80 
ox 
NE X 
DO N 
f($80 
OY 

EWY 

cw 
/~32 

~S0E 
o.x 
NEWX 

wx 
1{3 
A.U 
• X 

114 
STORIT 

PLI 

DONE 
!IS 55 

)$ 5 

#5 
COUNT 
ACROSS 

COUNT 
L3 
Nl 
AA 

TOTAL 

SIGN 
#6 
COUNT 
00 N 

COU T 
l7 

ALL VARlABL S START #$70 

SO SKIP USING #S70 
'OR' COLOR TABLE 

ROU 0 TO EAREST 1/2 

ROU D TO EAREST /2 

BYTES PER LINE 

START OF DISC GRAPHICS 

CO OR ISN'T IN FIRS NIBBLE 

DO 'T PS T BACKGROUND COLOR 

DIVIDING BY 2"5 

WILL USE I AGAI 

DIVIDING BY 2"6 



0~950 
00960 
00970 
00980 
00990 
0HJ00 LS 
0HH0 
01020 
01030 
01040 
01050 
01.060 l9 
01070 
01080 
01090 
01100 
011 10 
01120 
01130 
01140 
01150 
01160 
01170 
01180 Ll0 
01190 
01200 
01210 
01220 
01230 
01240 Lll 
01250 
01260 
01270 
01280 
01290 

STB 
LOA 
BPL 
NEGA 
INC 
MUL 
TST 
BEG 
CO A 
COMB 
ADOO 
ADDO 
STO 

C R 
LOA 
LOB 
MUL 
ADDO 
LOB 
BPL 
NEGB 
INC 
MUL 
TST 
BEQ 
COMA 
COMB 
ADDD 
AODD 
AODD 
AODA 
STA 

CLR 

N2 
BB 
L8 

SIGN 

SIGN 
L9 

#I 
TOTAL 
TOTAL 

SIG 
Nl 
N2 

/J$80 
CCC 
Ll0 

SIG 

SIGN 
ll l 

/Fl 
TOTAL 
/J$80 
DO 

ORIZ 

SIGN 

WI L USE THIS AGAIN. TOO 

WE HAV A NEGATIVE NUMBER 

SAME AS 'N EGA E D' 

ROU D UP 

SUPERIOR PROGRAMS FOR HOME AND OFFICE 
BANKMAN. Continuously updates your checkbook. Save, Edit 
and print files. Lets you analyze spending; reconciles, sum
marizes banking transactions. Uses 32K. Manual. . . $39.95 

GENERAL STATISTICS. Computes over 50 slats, including 
Standard deviation & error, Covariance, Correlation, Chi· 
Square and ANOVA. Includes screen tables and manual. Edits, 
Saves and Prints data. User fr.iendly. Has Manual. • • $39.95 

ENVELOPE WRITER. Prints return and mailing addrosses dir
ectly on the envelope with a OWP or on tractor envel.opes with 
a OMP. Saves on labels! Memorizes return addresses. Prints 
with custom fonts on TANDY printer . Uses 16K. . . . $19.95 

BASEBALL STATS. Keeps track of 20 statistics. Continuously 
updates. Full of options! Uses 32K. Includes Manual. .$39.95 

QUICK STATS. A Baseball Scoreboard! Keep track of over a 
dozen stats. Lets you save, edlt & print data. 16K ..• $24.95 

BRAINBUSTERS. Multiple Cholc& rue-False Test Writing 
program. Lets you Save, Edit, Select, Randomize & Pr.int. 
Many more options! Use p ofessionaUy or for fun ... $39.95 

THE EXAMINER. Use with above program to take "On Screen" 
tests. Grades and Saves results. For home or class ... $24.95 

TRIVIA 1-3 .• Try these BRAINBUSTER quizzes. Each. $10.95 

COCO LABELS. Sets up alphabetic screen index. 32K. $29.95 

CALCULATOR PROGRAM. Practical! Educational! 16K .. $14.95 

Specify COCO 1, 2 or 3. 
Disk Only. Send check or 
money order. Add $3.00 
Shipping/Handling. 
Ulinois Residents add 
6.25% Sales Tax. 

TRADING POST 

DISTRIBUTORS OF 
5-STAR SOFTWARE 

P.O. BOX 3453 
CARBONDALE, ll 

62902 

are omputed and po ed into th machine
language program. Finally ea h of the 12 

new figure i drawn ine 1 0-3H ). 
After pr sing · ny key and retun1ing to 

th m ·nu, you an run the pr gram again, 
a e the pictu ju t Cf at ··d, or qui the 

program and ha v dim1e . en you' v 
typ dinth program ~aveita WARP2.Let' 
try an xample. Run th program . . ·el ·t 

enu Item l. and let the pr gram draw the 
de ign. Then pr 2, mo e the cro ·-hair · 
with th up-arrow about o ·pac . and 
pre :'1 R. P and move the cro -
hairs down about 30 pace . ow I t th 
program redraw thi . \Vhen it' fini hed, 

l tr run. Thi~timemovethecro -hair· 
in the oppo ite dir ction; move ro. , -hair 
2 down about 0 pace,' and Cros -hai 5 
up about 30. 

ry in rea ing th numb r of contr 1 
point to ·cc how ··warped" a picture you 
can get. Thi program al o work in PMOD 4. 
Ju t change the PPO I NT rourine in the ma
chine-language program to check each bit 
and . e "' ·hether or not it is ·et and increa e 
the ize o each ·quare to 64-by-M. 

In the ne t article, we' I , ee if it' ~ really 
a "jungle ut ther ".If you ha any idea, 
or reque t · for a pr gram, plea e Jet m 
know. ':J 

The MM/1. The revolutionary computer system 
that everybody wants. 

Interactive Media Systems designed the 
MMI for e future -- and for a Jide 
range of users. • Industry and higher 

education are buying he MM/1. IBM-PC owners 
are buying the MM/1. Software engineers and 
multimedia developers are buying the MM/1. 

Now you can, too. 

The computer mdustry, dam nated by 
IBM and Apple, is growing at only 8 -
10% per year Personal Computing 

magazine reports t at multtmedla computing wi ll 
more than triple by 1992 The multimedia M M/1 is 
designed for the future . changing the way you 
thin about computing 

Join us and the rest of he Color Computer com
munity. Multimedia computing. Wmdows. Multi
tasking. Famil iar opera ion. High resolut on graph
ics. Stereo sound. 16 7 m1l llon color palette. Net
,. or ing The M/1 

Welcome to your next computer. 

Gall 800/866-9084 for brochure or v1deo 
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Abo 
Your 

Subscri:p ion 

Your copy of Tl IE RAINBOW i 
.econdda mail. Y u m t ·t n ti 
a new addre when. ou move. Notifica
tion 'hould reach u.· no I t r th< n the 15th 
of rhe monrh prior to the no nth in which 

ou ell nge your ddre s. orry, we can
not be responsjblc for ending another 
copy when ou fuiltu notify u~. 

our mailing Ia I ab . hO\ an ac
count number and the ub ctiption e:pi
ration date. Plea ·e iodic te th · · · ount 
number when r n wing r corrc pend
ing' ith us. It\! ·ill help u. help you better 
and fa:-.ter. 

For Canadian andothernon- .S. ub
criber:, ther ma} be a mailing addre:-.-; 
hown that i · dille ent from our editorial 

office addre . eni your corre ·pondence 
to our editorial office. at Fal oft, In .• 
The Fal ·oft Bullding, P.O. Bo 3g-, Pro -
pect, KY 4 0 9. 
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01300 
01310 
01320 
01330 
01340 
01350 12 
01360 
01370 
01380 
01390 
01400 
01410 ll3 
01420 
01430 
01440 
01450 
01460 
01470 
01480 
0149~ 
0150~ 
(!l15Hl 
~1520 
01530 
01540 
0155~ 
0156~ 
01570 
(!)1580 Ll6 
01590 
01600 
01610 
01620 
01630 
01640 L17 
01650 
01660 
01670 
01680 
01690 PS ET 
01700 
01710 
01720 
01730 
01740 
01750 
01760 
01770 
01780 
01790 
01800 
01810 
01820 
01830 
01840 
01850 
01860 
0187 0 
01880 
01890 DON 
01900 
01910 
01920 
0 930 
0 940 
0195(!) 
0 960 
0 970 
01980 
0 990 
02000 
02010 P3TAB 
02020 
02030 

LOB 
LOA 
BPL 
NEGA 
INC 
MUL 

ST 
BEO 
COMA 
CO B 
AODD 
STO 

LDB 
LOA 
MUL 
ADDD 
STD 

CLR 
LOA 
LOB 
MUL 
ADDD 
LOB 
BPL 
NEGB 
INC 
MUI 
TST 
BEQ 
COMA 
CO~B 
ADDD 
ADDD 
ADDD 
ADDA 
STA 

OA 
LOB 
MUL 
AODA 
TFR 
LOB 
LSRB 
LSRB 
ABX 
LOA 
ANOA 
LOA 
TFR 
COMA 
ANDA 
ANOB 
STB 
ORA 
STA 

LDD 
ADOD 
CMPO 
LBLS 
LDD 
ADDD 
CMPD 
LBLS 
CLRA 
TFR 
RTS 

FOB 
FOB 

NO 

1 
EE 
Ll2 

SIGN 

SIGN 
Ll3 

fll 
TOTAL 

N2 
FF 

TOTAL 
TOTA 

SIGN 
Nl 
N2 

41$80 
GG 
Ll6 

SIG 

SIGN 
L17 

~11 
TOTAL 
1/$80 
H 
VERT 

VFRT 
1132 

#$26 DISC GRAPHICS PAGE5 
o.x 
HORIZ 

HORJZ 
413 
A.U 
A,B 

.X 
>$85 
VA LUE 
VA LUE 
, X 

ACROSS 
i/$80 S EP l/2 
ff$1 F80 
L2 
DOWN 
~$80 STEP 1/2 
/!$3F80 
Ll 

A,OP SET DP BACK TO 0 

$C030 
$0C03 
START 

D 



ovices N·c e 

Crap 
by Dou Ia Finglis 

Craps i a computer came ba don 3 'COPYRIGHT (C) MARCH 1991 
th die game of th ame name. But 4 ·BY FALSOFT. I C. 
in tead of o11ing th dicey ur elf, th 5 'RAI BOW MAGAZINE 

1~ CLS 
computer r II. the dice for you. hi 20 MON-100 
v r ion fthe oame may n t require the 30 CLS: PRINT"CRAPS - BY DOUGLAS FI 
th wingannofth di game,but teady NGLISS-AGE 9":JF MON<0 OR MO -0 
oncentration and determination ar - THE 380 E SE PRI TTAB00).'CASH: 

... :MO 
entia! element for ictory. 40 PRINT AB(10)"BET:"';: I PUTB 

o run th game. enter LOAO"CRAPS. 50 IF B> ON TH E N3~ ELS I FB<0 OR 
Y u are gi en 1 with wh.ch to bet. ou 8=0 THE 30 
are then a ' d h w much of thi amount 60 CLS 
You want to bet. our bet i on whether 70 PR I NT"CASH: ": MO 

80 PRINTHBE :";B 
the roll of the die \ ill b under e en, 90 CLS: PR INT" CASH$"; MON:" 
exactly ·cv n, r o er e n. ft r ou BET $"; B 
hav pl ced your bet. the die are rolled 00 PRI T@32+9. CHR$ ( 143+64) CHR$ 
and the total i hown. If u bet incor- <143+64}+CHRH143+64)+'' 

"+CHR$(143+64)+CHRS( 43+64)+CHR 
rectly, you I · and the amount fthe et s 043+64 ) 
is deducted from your ca h balance. But 110 PRI T@64+9, CHR$ (143+64 )+CHR$ 
if your bet wa correct, you \! in and th < 143+64 )+CHR$ ( 143+64 )+" 
(!m unt of the bet i added to your a. h "+CHR$( 143+64 > CHR$ < 143+64 )+CHR 

bal,nc . To help with calcu ati n~. if you ~~~ 4~~~~~@96+9 , CHR$ 043+64 )+CHR$ 
bet a roll equal · un<.l r e en or ov r < 143+64)+CHR$ (143+64 )+" 
ev n and af correct, you r c ive tw "+CHRH 143+64 )+CHR$ <143+64 )+CHR 

t'me. the amount bet. Jf ou et the r H $ (143+64) 
equaL e actly ven and ar corr ct you 
re ei e 1 tir 1e the amount bet. t no 
6me can y u et m re than your ca h 
balanc . 

130 PRI T"tot al " 
140 0 R 0(6):M-R 0(6) 
150 PRI T:PRINT@l 92+7,"UNDER SE 
VE OV ER SEVE 

SEVEN 
Good 1 uck and let the good time roll! 160 PRINT 'WHAT 0 E WOULD YOU LIK 

E( U.S.O)?" 
The Li tin :CRAPS 
1 'CRAPS 
2 'WRJTTE BY DOUGLAS ING LISS 

170 A$-INKE Y$:I FAs--~T EN170E LS 
IFA$-"U"THEN320E SEJFAS-"S"'T E 3 
40ELS ETFAs-•Q"THEN360ELSE 170 
180 FO X-110200:NEXTX 

190 PRI T@64 9,0; 
200 PRINT@64+9,CHR$(143 64); 
210 PRI T@64+ll,CHR$(143+64); 
220 PRI T@64 22.M: 
230 PRI T@64+22,CHR$(143+64}; 
240 PRI f@64+24,CHR$(143+64); 
250 T-O+M 
260 PRI T@l28+7,T 
270 IF Fs-·u- AND T<l THEN MON=M 
ON+B*2:PRINT@256,"YOU WI ";B 2;" 
DOL LARS":GO 0310 
280 F F$ ·s~ AND T-7 THEN MON-M 
ON+B 18: PRI NT@256, "YOU IN''; B*18 
;»DOLLARS":GOT0310 
290 IF F$-"0~ AND T>7 THEN MON-M 
ON+B*2:PRINT@256,"YOU WIN " :B 2;" 
DOLLARS":GOT0310 
30e MON MO B:PRINT@256,"YOU LOS 
T":B;"DOLLARS" 
310 ORX-1 T04000:1 EX TX:GOT030 
320 PRI T@l 92+7."under SEVE 0 
V ER seven S 
EVEN":f$-"U":PR JN @256." 

330 GOTO 180 
340 PRIN1@192+7."UNOER seven 0 
VER SEVEN S 
EVEN":F$-,.S":PRINT@256," 

350 GOT0180 
360 PR INT@192 7,wu 0 R SEVEN o 
ver SEVEN s 
even"': F$- '0 .. : PRINT@256 ... 

370 GOTO 180 
380 CLS:PRINT"YOU HAVE LOST ALL 
MONE WOULD YOU LIKE TO PLAY A 
GAIN?";:INPU1 T$:1FT$ wyuTHE RU E 
LSEIFT$="N" THENC LS:END 

Choose Froin 4 GREAT Money Saving Packages! 

# 
STD 
SC

+ 
4 in 1 

# 
(] STCJ 

SC-11 
+ 

1-MEG 
$200 $235 

• SC-11 $130 
·SC-I $99 
• MC·I $75 

·OK SA·3 $30 • ATC $35 
• 5 2K $70 • 3m 1 70 
•1 -MEGKit$150 ·4m1 130 

• MPROM $50 
·H. DISK $50 
• RS-232 $40 

c. 11 Soul. Oes Laurentides, Laval, Quebec, Canada H7G 2S3 

Include S&H of $8 MC/VISA or Money Order Accepted 

[] ~5TD 
4 in 1 

+ 

• Turn of the Screw Book $20 
(With <:my Special Package $1 0) 

• ProJect Board S 0 

Sorry: No personal cheques 

March 1991 THE RAINBOW 57 



An important link in the CoCo community is its ability to communicate with fellow users. If 
questions arise a fresh source of information can be invaluable. W·e here at THE RAINBOW have 
decided to create " Intercom," an information exchange point for Pen Pals, CoCo Clubs and BBSs. 

If you would like a Pen Pal or are running a CoCo Club or ees, send us a letter including the 
information listed here to: The Rainbow Intercom, P.o . Box 385, Prospect, KY 40059. 

Only those parties who have signed our non-piracy "agreement form" appear in listings of 
Intercom. Also, please notify us if you want to add or delete any names on this list. 

I'm trying to ·tart a Co o Club in thl! Whc lin 
We. t Virginia area. If y 'rc intere. ted in joining th 
Tri-State olor mpul r Club please cumat.:t m at 

4-547-4045 . 
De11n1. 11e1men 
Rt. 2. Box 70. 

Trl'delphia , n.'\' 260 9 

I'm 17 • nd would like p n pals from an 
lo e graphic . 1 have a Co 3. F0-:02 di drive, 
C~-~ colo monitor dire t mod m pack. DMP-1 OA 
primer. and a C R-81 tape driv . I will n. wer all 
letter· I r cc' e. 

. hamwn Chasteen 
309 EaM Main 

Bradford. f (JJ.I_f 

Armando Perea 
.J.-4 N. llumbolt. #2 

m Mareo. C 9.J401 

I'm 6 year oJd and hav · a 51-K o o 3, 
E tended ADO • , a CM- , an MPI , a digitizer and 
a ort.ed drive:, modem ' and printer . I love graphic · 
and digitizing ph 1 s,, w ll a. BBSing. Besides Lhe 

oCo, I love hard roc mu<;i • ph tography and vide-
o graph ·. ' k10g pen pals, ge 13 to 8 , m · l and 
female. with imilar inler· ·t '. 1 will n wer all legiti
mate Jette . . 

IC\'e Ricketts 
P.O. Box 2 

Sandy. OR 97055 

' [have a 12K o 3, an FD-502 and a Tea _ ~
inchd.i · Jrivc,aDMP-105andaDC 1-10 .l'm31 
yea oung and I enjo communic~1tin 1! . r will an. wer 
lllcnc.rs, but I prefer compute -rei ted matllers, I am 
I. o intere. ted in r rming a B B . 

Art Foley 
600 7th I ., #9/4 

Omalw. NE 6 105 

T am I_ years old anrJ would li~e to have a pen pal 
closet m, g . J njoy mo t games and have a CoC 
3, on di;; drive and aD P-1 05. I hav only had my 
t:omputcr n year. I speak Engr ·h bull al<;O an peak 
French fluently. 

lama20- ·car-old raduateofJohn bbot oll ge 
in Montreal and am looking lor pen p.tl of any age. I 
ba c a CoCo I, 'oCo 2, DMP-105 v ith tape drive. I 
hav been using the CoCo for ight ea . and l'm 
intere. ted in both B SIC and A emhly language. I 
a! o enjoy good <tdvcnture and action gam . 

Mid aeJ Matts on 
7 F ail·wood t 

Pointe Claire. QHebec H9R 2 1 
em ada 

h. I run 13 years old< nd in rhe eighth grade. I w uld 
likeapenpalfroman wh e. Town 64k o o2, D· 
50 .. , DMP-130 nd a CCR-81 c. tt f rd r. T 
would like lOcorre p ndwilh a per on who could help 
me u different pmgrams. 

Heather Y~trko\·ich 
75 Chesnut 1. Bot493 

llworth, P I 33/ 

1 am in! re ted in having a pen friend with a C o 
3. Th y hould be ahl to help teach Gennan. nd r be 
from . t rmany. Mo. t imponantly th y hould 
kn w and understand how to apply marhcmati al 
function ( u h a in and co ·) in graphi applica
tion·. 

, •... . . :.·.·_ ... · · CoCo CLUBS 
.Z 

1,(714 6 5-

~ olor America U · rs Gr up. Ja W. Eizenga. 
3 llN.F t·r v .,BaldwinPark,9176-3 12, 
( ~I 960- 010 
'Z1' Mary ville uba City Area CoCo lub, Jim c.lal 
P.O. Bo · 5126, Mary ville. 9 901. (916 742-54 
'ft'The acramemoCoCoCiub, William W. Drennon, 
2444 Wunh CT., a rnmento, 95 2 . (916) 4 6-
9665, B.B (916)486-1594 

OLOR DO 
'ff Colorado Spring!> lor Computer Club, Bud Ward, 
1118 Claiborn Road, Colorado Spring • 0906- 51 . 
7191 92 8 .. 6R 

FLORID 
1J' Cro· • ountry Color Computer Club, Tom Tittle, 

60 ardenia Drive, Royal Palm Beach, 3 11. (407 
79 •• 726 

ID H 
"a' nakc Rw r lor Computer Club, Emil fran lin, 
1750 Carmel Dri e, Idaho Fall • 83403, (208) . _2-
0_20 

I L :lOS 

1598 Ardmor 
4(J9-~174 

'ZJ' oCo · · Group, c/o Greg Adam , 224 P rk 
Drive, t rling, 610 1-3033, ( 15) 626-4962 
'It Cook County Color Computer Club, Ho ard 
Luckey, 10 ~c rth Rd .. Park: Fore ·t, 6 66·2122, 
(70 ) 747- 117 
1l' Motorol i r mpuLerCiub, teve dl r. 1 0 I 
East Alg nquin Rd.. haumburg, 60196, (708 76-
3 

A 
11' M tro rca olor Computer lub, J avallaro, 
2425 v •. , o. Bluff., 5150 I, (712) 22·2438 
'ft' Mid Iowa CoCo, Terry Sim n ,_ 1328 48th, De 
Moine. , 0311. (515) 279-2576 

an. a. City Color Computer U cr Group, 
G y rawford, 16 I Kiowa Driv • Olath . 6062, 
(913) 7 9413 

KY 
'fr Hardin unry ol r Computer Club, PauJ Ur 

7 cpublic e., Radcliff 40160, (502) 

0 J, I 
't!' The CoCo Sig, Chri topher Mayeux, 20 ibbs 
Drive,Cha.l.m ll .70043,(504)277-6 Ovoi ·c. (5 4 
277- -13 modem 

M RYL NIJ 
'ff Arkad • John . Beck 513 Terrace Driv #D, 
Suitland, _0746, (301) 23- 41 

my Mcfadden ON 
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tl HT . AN 
11' olor omputer Own rc;; Gmup, Bernard A. Pau n. 
38 Emmon · Blvd., yandotte. 192, , 13) 2 ~ 

... 474 
'ft Greater Lan ing Color Computer User. Group. . 
D l Knepr>er. P.O. Bu l4114. Lan. ing, 4~90 1 , 
(517) 6:!6-6917 

u entr.1l M1s. i .. [pp1 Color omput r ociety, Boi ·y 
G . Pitre 60 111-55 . or1h,Ja · h.son, 39213, (601)9 6-
977 

'ORfH ROLl 

tr Th Tand Color Computer U ·rs of Char lotte 
Eri tringer. 1022 o le · Dr., Mt. H lly, 2 120 

OHJO 
olor Computer 

'D' The Greater To! ·do C lor omputer Club, Bill 
Esp n,l3 1 9~onh t.,B wlingGreen, 4_ 02,(419) 
471 -9444 
"it Tri- unl • Computer N Group. R n Potter. 
J 914 liver R d. leveland, 44 111, (216) 476 
... 687 

PE NS LV lA 
-zr C'umherland VaUe Group. Thomas Marlin, 
9 85 wburg Road, ewburg, l7AO. (717) 423-
5 25 
fr John town ·a ol r omputer U er Group, 
AI erlB:.tldi ·h. Ill C t . pt#l. J hn town, 15906, 

•al. Route _I Box (814J53--1497 
'Z!' Pinsburgh Color Group, Ralph 1anjng. 09 Fra-

1063-, Rale igh, zi r · . Pitt. burgh, I 235, (412) 2 7fi07 

TIN BOARD SYSTEMS 

.'0 'IH D 
'ft Empire rca C lor Computer U r , Or up f 

outh Dakota, Carl Holt, P.O. B 395. Brandon, 
7 05. 605)) 2-386::! 

IRGI. I 
1f R ichmond rea Color C mputer Organization, 

illi m T. May Jr., 6003 We tboume Drive. 
Richmond, 23230, (804) 2 .. -777 
'B' S thwe ·tern irginia I r Computer Club, Ri k y 
Sutphin. R utc 1 Bo 20, I Jenry, 2 102. (70_) 36.-
201 

• 
------------

tate/ 'ity 

rkan a 
J n born 
P a h Orchard 

Sheridan 
a lifornia 

Holl w d 
Lagun Hills 

1ary" i l lc 
olorado 

Col rado ' prings 
Florida 

o oa Be ch 
1iami 

lla ~'aii 
H. Shafter 
I in i 
Carpenter 'ville 
La Grange Park 
Kana 
Beloit 

Worcester 
Michig n 
Taylor 

nn. arne 

Th -Bit Wonderland 
Communications emro~.l 
BB H T 
Th Gr nt County BB 

Zog' Cavern BB 
Rainbov. C nne lion Info 

rvicc 
9- nlin BBS 

The Time afari 

KB Ent rprises' CEBB 
Little R S R 

Co o' uts BB ervice 

Th Pinball Haven BB 
BB 

an a. Konn kti n BB 

The ode 3 

Go ub BBS 

J & L's oCo Co c 

. ccess umber 

501 ) 931 - 52 
SOl ) 2 9 - 814 

(21 461 ·7 4 
(7 14 X 1-6530 

(916 742-6 09 

( 7 19) 6 5-722 

( 7 799-32~2 
(3 266- 1099 

( OR) 45-7054 

(70 ) 4- -8445 
(70 ) 52-094 

(91 . 738-393 

{504) 347-4320 

(50 756-1442 

(313 292-4713 

Parameter. . . Op 
Haud rate-Par ity-Word Bit ·- top Bi& ·1 

300/1200/2400- - - I 
00/19,200- -8-1 

300/1200/1400- - - 1 

300/1200-N- - 1 

00/1-00- -8-1 
. 00/1~00- -8-1 

00/1200/2400 - - 1 

00/ 1200/2400- - . ] 
300/1200/2400- -1 

300/120012400- - -1 

3 0/2400 -1 

I 1200/2400- - -1 

00/1200/2400- - -1 

'\1ik mith 
P rry Parc;;on. 

Eddie Gilmore 

Jan heltr. 
ric Lc in. on 

Jim Ve tal 

Kevin Berner 
Rob rt Jon · /Robert CarabaJio 

Tommie Ta •lor 

Jeffrey R. Chapin 
Paul J r ati 

Gary N. M art 

G n~ Clifton 

Richard Bo'itock 

Jim nid r 

Continued on next page 
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509) 26-

STR Ll 

1r nsb;.m Ulhwest Colour omputcr U · ·rs Group. 
B b D ne , ... 1 irgo St. Jnala. Qu en land. 4077. 
(61)-7-3 2 16 

A DA 
etro ln .• Willi m :Manning, 
rae . Quebec BR 3B3. (5l4J 

1:r Halifax Danmoulh Color Computer U. ers Group, 
David II. Haley, Comp. #7 Green fore ·t ubdivi ion, 
RR#I LO\I.CrSa kvtll , ova Scotia, 84 2 6, ( 0 ... ) 

64- 54 
"Zr on l n-Diepp -Riverview C Co Club. Philippe 
Lantin. 77 inLh t., Moncton, cv.. Brun ~·• , E IE 

- .(506) - 2-7706 

r up in ur pe. Burghard Kinzel, 
. D 50.L ERFr TADT 

"Zr Australian alt rldl OS-9 U ers Group. G rd n 
Bentz n. C/- OJin tr et. unnybank, Queensland, 
4109. 07) 345-514 1 

111 BULLETIN BOARD SYSTEM 
-----.._~-- --..._-~------- ---------

C ncord 
Ohio 
B l!aire 
Oklaho111a 
Tecum.eh 
Oregon 
Portland 

Penns lvania 

all 

onsh hocken 
Jolm t wn 
Palmer 
Rhod lland 

entral Fall 
enne. ee 

SoULh Pittsburg 
Virginia 

all tills 
Henry 
Richmond 
\\'i consin 
Gay · Mills 
Marinette 
Ma hall 
anada 
unenburg, 

ova cotia 
M ntrcal. Quebec 

otcs: 

Brainerd -\ ·3 

Th oCoBean BBS 

Hillt p BB 
T OBBS 

The Dutche. s C o 

Th 'targate BBS 

Th Phanlasm BB 

Carving Unlimited 

Ch rlie 's Help Line 
CoCo Electroni BB :! 

Cll =80= 

Th W ather Connecti n 11 BB 

Bas · tBB 

Jem ' Comer BB 11 

Public A e!>s 
re Hou eBBS 

(21 2 -1144 

(201) 6 -~ 69 
(609 5 7 2672 

(914 l:l3 -1261 

(704 7 -7 67 

614) 67 -2 

(4 5) 598- OH2 

co ) 2 6 40 0 

(6L 837- 3 2 

Co o BB {608) 735 • 09 
PI ocni Int J";tate Data Sy tern." (71 ) 7 - -1 36 
Madi on Tand , BB (60 ) 65 -3 0 

(902) 634-. 095 

514)2 7-2 0 

'KB EnLerpri e ' CEBB i<> up 5 p.m. to a.m. " ven days a week (EST). 
·Kan a ' ' onnektion BB is up from l 0 p.m. ro 7 •. m. 
3Brain rd 4 Va i · up from p.m. aturday to _ p.m. nd •. 

300/ 1_00{2400- -8-1 

00/L00/2400- -8-1 

~0 / I 200/2 00- -8-1 
300/1200/24 0- ~8 -1 

00/1200/24 - -1 

0/ 1200/2400 -8- l 

0 / 1200/2-lOO 00- ~ 8-1 

300/1200/2400-N- -l 

300/1-00/24 • • - 1 

300/1200/240 N- - 1 

00/1 .. 00- - -1 
. 00/1200-E-7-1 or - -1 
300/1200/2400 -J 

300/1200/24 0- -8- I 
- 00/1200{24 '/960 •• -1 
300/1 .. 00/2400-N- - I 

~ 00/1200/2 00-N-8-J 

300/1200- -l:l -1 
Real Martel 

Mike Lowe 

David Bean 

Guy illiman 
ob Wat on 

Chri Serino 

JimB k 

av Roth 

Pat ldridge 

Raym nd hoat 

Charle. DiMartino 
Albert B ldi h 

evin Keller 

Eric Che'l 

HowardBac n 

Richard Duugla · Baile ' 
Ricky Surphin 
DougJame 

Rob rt & Daven Howard 
Jo Boburka 
Fran dj 

John D. I· v land 

Ghi lain Belley 

Pat BBS i up 5 p.m. to 9 p.m. we kday and 1 a.m. to to p.m. c k~nd ·. Thi ·new BB i. ounting 11 u fo upluad . 
:!CoCo 1 Lronic BBS i . up 8 p.m. to 6 a.m. 7 da a week. 
t>Cl m · mer BBS i up from 6 p.m. to 11 p.m. ·e en day a week. 

ublic Ace · i · up fr m 1 ... : 0 a.m. l 9 a.m. M nday thr ugh un<.lay. 
Phoeni Interstate Data Sy ·tern· has a .7. /hr charge for premium rvice ·. paid in advance. 
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by Eddie Kuns 
OS-9 SIG Database Manager 

0> /who 

MARTYGOODMA • ( GREGL). COOlE UNS 
L CCLURE. TRISi XEL. DES A 
BRIANV.(BOBKEMPER). RIC GRAY 
lOBAUO. (TIMKIENTZ E), 

· ddie Kllll.'!J ispursuin~ a PhD in pity ·ic 'at 
Rut/ers lli\'CJ lty. H li\·e in Aurora, Il
linois ami works cu a programr zer and 
research r ar crmilah. Eddie i~ co-man
agt•r of rhe 'oCo JC: hi username is 
EO JEKL I 

Delphi 
Bureau 

F R t> /send gregl.ric adams Hel 
lo! Ready to go ·nto con erence? 

h n _ u r c i e a m age 
ent u ing /SE D, it ppear a 

GREGL» Sure. I '11 see yo 1 n a 
minute. 

March 1991 THE RAINBOW 
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alway. u. e Contro[-Z t • end a me .. age 
and Contr 1-C to abort. You can al o end 
the me .. age u ing /EXIT ar dab rt with 
/QUI . 

The final Ia ·h command I'll mention 
now · , I TIME. If y ur tenni nal p~ogram 
doe. n 't keep track of how long you've been 
logged n. you can u e the IT 1 ME command 
t find out. It report the current date and 
time a well a h ~ · l ng y u've been 
online. 

Databa ·e Information 
The~ i , a lot of infonnati n appearing 

in the databa e about th new o ma
chine in th o -9 ro. Thi m nth i no 
exception, with everal file de cr'bing the 
DelmaJ Sy tern I • the IMS MWI and the 
FH Tomcat ·y 'lem in G neral In forma-

Database Report 

senerallnformation 
BATTERY BACKUP ARTIClE 
PA LSENlt:RA P uJ eniura 
OE MAR SYSTEM IV ANNOUC ENT 
POLTERGEIST Btian Wright 
MM/ VS ANDY 2500 
POL TERGE.IST Brian Wright 
SYSTEM IV COMPUTER INFO 
JOH 09R John B· r 
A LANTA TrMEl 
D VEMYERS Da .. e My 
OS-9 ELP FIL S 
J I. OFT Jim 1 • tl 
FHL TOMCAT COMPUTER INFORMATION 
JA YTRUESDALE J y True dale 
STARTUP 
SEBJMB Jeff Blower 
A LANTA COCOFEST INFO UPOA E 
DA V f E Dav My r~ 
NEW EV2.PAK 

10 ' ~ ark W. artdJ 

pplication. 
MVCHECK REGISTER 
KElTHB . R Keith Bauer 
NFL SCHEDULE MAKER 
K ITHB R K~tlh Bau r 
CAROKEEP£R Vl.7A 
KEITHB UER Keith Bau r 
MURP Y'S LAW UPOATE 
1\'F.S Eric Stringer 
ELIZA 
BOODOOZER Ja on Lamb tt 

ED 3.0A !PATCH 
DODGECO :r l\·1jke Swce~ 
CARDK££PER VER 1.6 
· EITHBA ER Keith Bauer 
EO VERSION 3.0 
DODGEC L Hk weet 
MASTERMIND GAME 
BERGY Kim Bergman 
GRADE MASTER 
Kt>Oi ELL Y Kevin D nnelly 

fiJjf 
FIX FOR 'THOUGHTS' 
M THOMP ON a.tthew TI1 · mp Ll 
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tion. MikeSweetha. been bu. y. He po. ted 
Ed Version 3. and a patch to 3.0A in 
App ication , a r Ver. ion 1.3 in Uti litie , 
and CGFX. L VERSION 7 in Programmer 
Den. Then w relea · of a r add 'Orne nice 
new feature : a r now ignore X modem and 
Ymodem pad characters and it et file 
attri u te aut mati ally when you e tract a 
file from the archive o you don't ha e to 
u e att to do it by hand. 

·li Ralliff win· the pati nee award 
this month for uploading a large num cr f 
'IF· in Graphic· Mu ·k, 'ust barely beat

ing te e Rickett and i hard Tra. borg in 
the CoCo IG · ·CoCo 3 Graphic databa e. 
The submis. ion Galaxies imulation gra
phically how what happen when galax
i collide! Thi ound lik a progra 11 to 
show your place in th universe. F r th 

V1RUS.PAK 
JOH ORO TO j{)hn 13 ·vcridg 
SCH ~ SCHEDUL R 

EC arr 1l Iifton 
ASCII FILE BREAKER 
D EvtEYER David W. Mever 
FUT IPATCH VERSIO 1.3 . 
MARLO . faric-Loui ~ar ou 
FILE SEARCHING FAST 
T 1'14 K vio Jobt on 
AR VERSION 1.3 
DODGEC LT Mike Sweet 
SELECT ANY FILE AS BOOT FILE 

J YW Andy W.ol tromer 
CAl NOAR U ILITIES 
CH D hn · Hyd 
TEXT SCAN AND FIL ER UTILITIES 
KI GTR NT Mik Hu ·key 
FUT - FILE UTILITY 
MARLO Mart -t..oui · 1a.r ou · 
TEXT F LTER + Fll£ SCAN ER 
Kl GTRE~ T Mike Hu. key 

P~:~teb · 
0£LOIR PATCH 
MPA S R 'like Pas et 
LE£SURE SUIT LARR ~OR MULTI-VUE 
D VJO David Jone · 
DESKMATE 3 PATC FOR W!NDOWS 
1\lflSHOO 

TeiOOhl 
RlBBS 

Mike floo· 

PHILLJPT Phillip Taylor 
l TN SR AK FOR OISTO AND TANDY 
RDCOt -L R R bcrr C lilt r 
UPDATE OSTERM PATCH 
DUSTER Du. tin Smi-th 
TELSTAR V3.2.4 ARCHIVE 
PHE TSCHEL PauJ Henlschel 
SUPfRCOMM DOCU NTATION 
SA DRTDER C"-arles ' . t 
RIBBS SYSOP UTILITIES 

ORlDER Charles We ·t 
ACCESS COLOR BSS VZ.3 INFO 
CSERJN 0 C ' rino 
RIBBS 2.0 UPGRADE 
S DRlDER Charles We! t 
MAILBOX 

lRaOR J ff Sh annan 
raphk & fu i 

SCARLATTI. THE CAT FUGUE 

m ti ated. e, ale p ·ted a fj( d ·en b
ing ho to con 'ert a o Modem Pak into a 
fully functional RS-232 PaJc Rick dam 
relea ed DelphiTerm Ver ion 3.1. which 
include · 4 00-baud printer l/0 and a Wait 
command that can be e tremely u eful for 
auto Login cript . 

ew. 
The big new in the os-q IG thi month 

i · thattheo -9 er·ionofK•um-Gai:ToBe 
Ninja i finally a aila I ! This game pr vc~ 
tha high-powered a t' on games are po -
ibl under OS-9. The game wa rigina11y 

written by Glen Dahlgren (S DOG ) 

und rDi k E tend d oJ rB 1 and wa 
ported to 0 -9 by Kevir Darling 
(OS9UGPRES). I was invol ed in the proj ct 
a w 11. 0 

PD Paul Duncan 
SU TRY NUD GJF OF TORRT WEL S 
GRAPH I PUB ob MontO\\Iski 
MAC2EPSO 1.5 AC PIX OUM? 
GRAPIIICSPUB Bob Montow ld 
MEAN MR MUSTARO MED EY 
MR K Michael Ranck 
MOZART 
HAZE Iladle, Ha..z:e11 
RAINBOW.G F 
MlSHOO Mike Shook 
DAFFY DUCK 
LR TI..IFF Lesli Ratliff 
CHIPMUf.lKS 
LRA TLiF Le lie Ratliff 
RAYBOUNC£ 
R VENONE Robert Marsa 
PLAVMUS - MUSICA PLAYER 

0 UT teve ecord 
SUP RH LP · HELP FILE COMPENDIUM 
J 1L ·OfT J1m Me well 
A GIF DRAGON 
LRATUFF Le He Ratliff 
OI£S_IRAE - ULTI~USE 
KMTHOMPSO:'f Kelly Thomp. on 
OCT89.GIF 
LRA TUFf Les1 ie Ratl:ill 
114AGINAT.GIF 
LR TLI Le li~ Ratliff 
MICKEVZ.GIF 
LRA TUFF Le. lie Ratliff 
PORSCHE.GIF 
LRA TLll:< Le lie Ratliff 
ALBERT.GIF 
LR TUFF Le. lie Ratliff 
UNICORN.Glf 
LR Tl TP I ·H · Ralliff 
VlKlNG.GIF 
LRA Tl..IF Le. lie Ratltff 
TURBINE.GI F 
LRA TLIF Leslie Rat.li:ff 
T STAROSSA GIF 
LR TUFF 'li Ratliff 
ROGER RABBIT GIF 
LRA TUFF Le lie Ratliff 
FANTASIA.GIF 
LIU TLIFF Le lie Ratliff 
MANNED LU~AR BASE 
WALTM WatterMyen 
DRAGO .GIF 
LRA LJ f Le lie Ratliff 
HOT JAlZ 
K...VITHO filSON KeUy Thomp · n 



Colin McKay 

Gct1lld Angu 

Programm Jkn 
CGFX VERSIO ~ 7 
DODGECOLT til..· w ·1 

OISK EDITOR/PATCH U11LITY 
. H H 0 Mi.,_c Shook 
FILE PATCH UTILITY 
MTSHOO Mile hook 
089 DATA ~INOOWS ILE SPECS 

LPB Ff K •ith lph n<tO 

68 -0 '9 
68070 vs 68000 
MA TJJOMP 0 Matthew 1l10mpsoo 

Co oSl 

G neral Irtror tio 
OCT 90 CONFERE CE 
6 09 R . te\'e Bjork 
A. LANTA TIME! 
)) 1 ER Dave Mwr · 
ATLANTA COCOFEST UPD~lED INFO 
DAVE 1 Dave Myer!, 

oCo 3 ,rap ic 
LINDA 8LA1R UOE I 4096 IMG 
LDMOORE Larry 1 ore 
BRANDI.! G 
OH HOH Jnhn Hohn 

BOB G'S GALS. JUL - OCT 1990 II 
POX 't v R1 ctt 

FOR THE LADIES 01 LY 
STE.VEPD Steve Rickeu 
B08 G'S GALS, JULY - OCT 1990 1 
STEVEPD teve Ric ell · 
LIFE I YC 
TR Rich· rd P. Tr.1 b rg 
PALM BEACH 1 
TR Richard P. Trru borg 
VIDEO PIX 
TRA Richard P. Tm borg 
NATURE ALK 
TR . Richard P. 1 rn borg 
HEALTH 1 
JR Rich<rd P. ra.:;bo 
II G COLOR UOES Ill 
STEVF.PDX l e Rick •tt 
COLOR IM FILES FOR GE ERAL AUOI 
TE EPDX tc e Rtckett. 

IMG TO 640 PIC$ 
LD R Larry Mo r 
GOOOLOOKIN 
TRAS Richard P. Trasb rg 
KRIS I 
Tl Richard P. Tr..t b g 

A GHTY. MG 
TRA Ri hard P. Tra b rg 
MAlNS AM 4096 COLOR I G f LES 
. TR ~PDX Lew Rieken 
~E~ 4096 COLOR IMG VIEWER 
TEVEPD I Ric U 

4096 COLOR IMG NUDES II 
STE EPD Ste e Ricke · 
LORETTA SWI T 
TR • Ri hard P. Tra ·borg 

IMG 4096 COLOR NUDES I 
TE EPDX Steve Rit:keu · 

SUSI 
TRA Richard P. Tra borg 
640 SLlOE. VI£ ER 
LDMOORE arry 1 or' 
r G 4096 COLOR UOES II 
STEVEPD . teve Ricketts 
HOT JAZZ 
KMTHOMPSO" K Jly homp n 
S OWEDIT II. TH SCQUEL 
STE EPD teve Rtc ett. 
BRITTANY YO K MISS OCTOBER 
B R lEO B mieOlc;en 
SR 71.CM3 
Rl K lAC Richard M abb 
FOUR MORE 4096-COLOR NUDES 
S't E PD ' teve Rickett 
MORE 4096-COLOR NUDES 

EVEPD Steve Rickett 
JESSICA 00 S A STRIP TEASE 

OM R · Larry Moore 
13LUEG ASS BELLE 
B 0 Bernie 01 · n 
SASSE LOPE 
D H TCHJSO ' Don Hutchison 
BAYWATCHABL E II 
B .R TEO Bernie l:en 
"OlRTY PAIR~ IN GIF 
RICKAD 1 Ri k Adam · 

ASA GIF PIX 
001\"HUTCHIS N Don HuH:hi on 

Utiliti ~ ppli <ttio 
COCO 3 TEXT SPICE 
AL 1MB L AI in Kimball 
RGB-005 ME U I KEYBOARD CO!iTRO 
'I 0 D Tad Ad rn · 
CIRCPLUS PATTERN GENERATOR 

L f Walter M • r 
GALAXIES SIMULATION 
\ ALTM Wah r M •cr 
RNBWCKBK PATCH PDATE CC3) 
R T Don Joyce 
0 P-130 PR1N HEAD POSITIONER 
PERCH Roger Carl on 
BOWLING STATISTICS VERSION 5.0 
R D OAT Don ovcc 
RNBO CHKBOOK fOR COCO 3 
R 4 OAT D n Joyc 
MORSE CODE CW READER Vl.l 
~ ILL Y Wayn Montagu 
BOWL! G SfAlS V£RSIO 5.0 {(3) 
RhDCO Don J ce 

Hardware Haekin 
BATTERY BACKUP SYSTEM 
PA LS . li.JR Pt~ul eniura 
MODEM PAK CONVERSION 
'IE GALE We Gale 

Game· 
1 AI PA 
RICK MAC 

, ush: ound 

R tchard Me abb 

FV RY OAY OF MY LIFE 
S CCI Joe annucci 
PLAY ACINTOSH SOU 0 FI ES 
RICKM RJchanl abb 
COC03 SOU 0 Fll S 
RlCKM C Rjchard McNabb 

' 'el~ mmun · tions 

D LPH T£RM VERS ON 3.1 
RlCKAD MS Ri- J.. Adam 

Reviewer 
nformation 

[n rder t ontinu to bring Tandy 
Color Com put~ r u .. er aJJ the be t 
in nnation about new hardware and 
oftwar pr dueL each month, we 

are c ru tantly looking for n w people 
to join our independ nt re iew taff. 
Therefore, \i e in ite y u to join THE 
R INBOW' elite fleet of r vicwe . 

ou read THE NBOW be au e 
you lo e your nlor mputer, o if 
you want a creativ outlet and a 
chance to examine quality hardware 
and s £Ware, with you bserva
tion publi h nation wid , we want 
to hear fr m you. 

nd u a cover lett r with your 
name, addre , occupati n, li t of 
equipment, area. of general inter
e. L, and a sample review of a CoCo 
product you are currenJy u ing. We 
look forward to your re pon e. After 
all, we already e y u ha e the be t 
ta te in computers. 

Reply to: 

Review Edit r 
The Rainbow 

he Fal oft Building 
P.O. Bo 3 
Pro. pect. KY 40059 

I ...I 

/;~ ;;;~~ 
~~--------------------~ 
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Game CoCo 3 I 

Minigolf 

Minig()lj i a miniature golf program 
written for the Co o 3 equipped with a d · k 
dri e. an RGB monit r and a j y tick. 
Mini golf featur I i-Res graphic ~ ound 
effect · and a fu11 1 -hole cour e with vari
ou. par on each hole. Par for the our e i 
106, and y u mu t re-pla ach h 1, until 
" ou sho t par r under. 

L ading Minigo/fis as . imple as l ping 
RU .. MG'. and then pre ing E TER. fte 
the game loads, a till _ creen is di played. 
Simply pre the right joy tick button to 
tart the fir t hol . ach hole i sh \! 'nat a 
light 3-D angle to pro ide orne degree of 

per ·p ctive and 11 ali m. A power bar is 
displayed on the l ft sid of Lhe "JC een s 
you can hi t the ball with varying degrees o 
fore . Th ·I ng r he p w r bar. th hard r 
you hit the baU. 1l1e d"re ti n you pull the 
jo stick lever d tennines Lh • dir cti m the 
ball travel . It' quite imple and ea y to get 
used t . Euch holed' ·play · the p· rand the 
numberofwtal . troke. taken, oit' . a to 
. ee how well you are doing. Minig()/fal. o 
incorporate ome hazard . imilar to th ~e 

found on a real miniature golf c u · . T.her 
are blow bar that, when hit, mo e your ball 
to a different I cati n. Hitting 'l tub make.· 
your baH travel dm n a pipe to another 
location. Som hoi, have hill that impl .. 
make our baH r II unpredictably. Th n 
there are return that are imilar to pinball 
bumper except hitting one end your baH 
back t the tee p int 

Min; golf' · ·upplied on t\J o tlippy di k . 
Y u. tart the game ' ith Disk #1 and flip it 
o er at the approp1iate prompt. The pro
gram telL you when to insert the next disk 
to conti nue play. The ·hort documentation 
is on ne ol the di~k · and can be read by 
t pin<r RUN ''DOCS" and pr ·in 
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Mini olfi . a fun and ·hallengin~ game 
that an be enjoyed by the entire family. 

fter each round, the computer assigns a 
mtir g to the player, with Pr being the be. t. 
Ball mov m nt i · ·mooth and r ali ·tic, ut 
'd lik t ee the bal1 a little largerthan the 
mall dot a repre en led. After a few hour 

o Minigo/j~Iamconv·nc dthatgolfofany 
t rpe i not the p rt for me. Thankfully, 
Mini golf i · not a public COUI" • 

J.T. Ra'\\'lin on oftwar , 36l 
main venue Toronto_ o · M 

an-ada; 416-782-2217; 21.95 pin. 3 Sill) 

Testing Aid CoCo 1, 2 & 3 I 

Brainbuster Examiner 

n a, the anc · nt R man phil ·o
pher, once "aid, 'Leisure without tudy i~ 
death." On \Va to · void chronic brain 
dead i to get in ol ed in . orne . ort of 
tri ia game. di ·playing he ange and depth 
of your kno ledge to o her peopl whil 
e erci. ing your gray matter. But after 
you e undly beaten all the neighb r 
and your family ha hidden tho c gam , 
then what? 

Pull o t Th Trading 
Brainhusters: ExaminPr 3 and the Trivia 
Qui:: s di k and test your elf. You don't 
ne ·dan bod else, although you an also 
arrange it . o . omebody eL e take. the arne 
erie. of que tion and c mpare their . core 

with your . The program are ba ically et 
up for the CoCo 3. but can be ordered for 
t e CoCo . If you ord r them~ you ·hould 
say which v rsion you want. 

ou can back~up both di .·h . The in 
·tru tion · r c mm nd d ing . The ne t 
thing is to configure the testdi ·k fordc:iPd 
program oplion uch a whether or n tlo 
di ·play th rr ct an wer, printer baud 
rate and number of di. k drive . That al o 
ca a far cr ' from the configuration ritu
aL invol ed in o 9.forex· mple. TfEngli h 
i your primary language, and you ' e u ed 
your o for mor than a week. you' 11 e 
e erci ir g your brain in about fi e minutes, 
which includes the fme it tak s to open the 
en elope. In hmt. the in truction. a e 
straightforward, clear andc nci e. Do thi , 
do tl at and tart ha ing fun. 

The di · · I received containing the te t 

que ·tion ha ' al four file on it. Th yare 

nonnally , old ~epa ately. though. e trst 
had 25 que tion and the re t had ~o que -
tions each. Name a . ubject. Okay, now 
name anothe -ubje c You an prett. \'-'ell 
b t there is a que ·f on ab mt it among the:· 
160multiple~choice and true/fal epuzzler . . 
Pre ident to poet : rock tar to Fbber 

cGec. C'Who·s that?" you a:k. h, y u 
young prat who mi ed out on the golden 
days of radio~ back when you heard thing. 

ther than new and mu ic: when you were 
allowed to use your imaginafon in tead o · 
g tting eryth1ng ·tutli d int your head. 
' uffer. 

Of c u e I t k the examination my
· If! How I~ to ·valuute c rything'! For 
tho e who po ess inquiring mind • my 
.core· were so percent, 90 perc nt. 6 per
cent and so percent. Rock . tar. and a certain 
amountof"Cranial Yap rLock''didmc in 
a f'·w time ·. Cranial Vapor ock trike · 
contestanl!; on tel vision game , how. 
which explain wh_. we at home do better 
than th y d . \V d n 't hav any money at 
ri k. It a1 trike oftware re iewers when 
theJ are p"rat1ng pa ·t their hcdLim and 
ru hing thing a bit. 

Ther wcr a couple of minor typ -
graphical err rs in th uizzes. r e -
ample, reund in. tead of Freud. Que. tion 
44 in Quit. #4 rought up a puLzling itu
adon. Up until then. I had o idea that 

nto' be t friend a, arzan. Th · i a 
facet of th faith ul dian ompan ·on pr -
iou ·ly unknown tom . You .'Upposc Tonto 

learned the' ord "Kemo abe" from the 
famou · apcmun · nd it means omething 
really ugly? [Editor' Note: We have heen 
informed that the e problems ha,·e he n 
corrected.] 

If .. ou' ·ant to de ·elop your own quizze 
to dazzl the n ighbors your family and 

·p cially your gra11dch ·rdren, The Trad
ing Post also :ell: a rogram titled 
Brainlm rer Tejtwriter. whl h i lh ·ub
j · ·t of another re icw. 

In rh meanlime, ha e a lot of fun wi{h 
the Examiner 3. Sine each quiz i rela
tively hort . and the program keep the 
core · for y u, an evening could c ·pem 

letting guests te ·t heir kn ' 1 dge. as indi
idual , team or whate er. 

1d. ·ince ev rybody i · taking the ·am 
te t, nothing can be Jarned on the roll of the 
die . ·we I, gee. ff T always landed on 
Hi. l r. I'd do better, to . " o cop-out 
with this on . 

All in all, d1L · a go d deal. t run 
quickly, i · imple to et up and i fun. 

The Examine · u 3 ... K. 25-quc ' tiOn 
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u -·c Do 

' • usic ·7 VA 

ES J.l 
• 12 Programs Each, 1-4 RfK/ui,. Disk • 
U1 • Bacl<up 35, Basicmap, Timer, Tape-te>D + 
U2 • Customlzet o· Test, Mas1er0isk, Offset,+ 
US· View 64, D1sk.Aid Disk Ubrary, Atari, + 
U4 - AutoBoot, MadPidure, State log, UniBack, + 
US· Disassembler, Grapn, PairtPot, Squeeze,+ 
US- Clock, Uist 32, , MiniO~ Pixoomp, + 
U7- Head Priri With 30 Mini Pict~.ns 
US Fig Forth Language With Tutiorial 

GA ES J.D 

DUCATION J. 
E 1 • 1 2 Pf091'8ms For Young Kids 
E2 • 12 Programs For H~ Schocl Kids 
E3 • 11 Programs Teach1ng Coco Commands 
E4 • 5 Graphics Programs .Abc:d Australia 

GRAPHICS 
GR1 ·Atlanta, Cube, Space,+ 
GR2- Objects, Wargame, Worlctnap, + 
GR3 9 Coco 3 Graphic Programs 
GR4 • 22 Coco Max Pictures 
GR5- 22 Coco Max Pictures 
GR6 22 Coco M8lC Pictures 

Ml- 8 Utllltlas & 8 Songs • Each Dlsk/Ta~ Contains 12 Programs • 
GA1 - 3D Tic Tae, M' le, Poker, Tycoon, + 
GA2- Amazing, Balloons. Motor Jump, Slots, + 
GA3 • Battlestilp, Golf, Lander, .Zero G, + 
GA4- ABM, lunarWottd, P!tlCect, Subchase, + 
,GAS • Blackjack, Lazer, Tipan, Utopia, + 

GR7- 15 Coco Max Pictures 
GR8 • 22 .'Bin Pictures 

M2- 17 Musica Files)~.res 
M 3 • 16 usica Files Musa 
M4 • 16 Musica Files 
M 5 • 25 Ordhestra F.les 
M6 - 23 .Bin Files Ready To Run 
M7 • 23 .Bin Flies Ready To Flun 

ADVE lURES 1, 
ReadyToRvn 
Order A1 Or A2 

ANd Do 

•GA6- Kings, Maz.e, Shuffta, Tempest,+ 
GA7 • Ch&ss, City, LiM, 'StarTrek, + 
GAB- Chute, Germ, Hurkle, lunar + 
GA9 • Civil War, Go-Fish, Stock, UFO Maze, + 
GA10 ·Caw, Hilow, Scramble, WOfd Hu-Jt. + 
GA11 • Biorythm5, Crape 3, Glnler, Martla..., + 

ORG T 

Mo IIi y ACk I u 
Of 0RiGi Al 

SubscRipTioN So TW 

GR9- 22 .Bin P ictures 
GR10 ·14 Large .Bin Pictures 
GR11 8 Mge Pictures 
G R12 · ,Coco Max 3 Pickns 
GR13- Macpaint GraDhicEdilor 
GR 4 • 5 Maclntoeh Pictures 

HO ANA GEM 
• 12 Programs Each DJsJcna~ • 
Hl ·Checkbook, loan, Word PfQC8111501', + 
H2 ·Cash Joumal Invest, Mallist, + 
H3 • . ._,, Database, Stocks, + 
H-1 ·Spelling Fix, Spelling Checker, + 

~ 
CERTtFICA.$? W 

SEAL · •ON 

ISSUE jg1, JAN 1990 
TRE CH FIGHTER 
COCV J1T3 
SPEEDGA S 

ISSUE 192, FEB 1990 
PE A-SAME 
ROTISSERIE LEAGUE 
NICKS OUEST 
SOJl'AI 

ISSUE 193, AR 1990 
M t.«>VIE 
I NADERS 
OOC03 REC PE MACH NE 
Sl VERCAPE 3 DV. 
MBY·SIITER'S BASE 
BIBLE SCRIPTURE 
VOCABULARY QUIZ 
DROP PAC 
OOCTORWH03 

ISSUE ~5~ MAY 1990 
OREAt!TI E ADVENTURE 
XTtAT SYSTEMS 
81BLEOUI22 

SS E 196, J\JN 1990 
E REPENEUR 
OR. PH REO! 
PAl ER FONT CODES 
BIBLE OUESTIO PT. 3 BUS ESS STAR ER 

CAVERN OUEST3 PT. 2 
BUll OE'RS HELPE 
TAR2ARIV 
ADDRESS IT 
ANIIIAL GRAPHICS 

(.T'fi 

EUUC TION 4 
IBM-BASIC 
BASEBALL CARD ORG. 
MU CHY3 
RIVE RAID3 
I!!J:WJ 

ISSUE 197, JULY 1990 ISSUE 198, AUG. 1990 
CC EXAM HELPER FUPP'V TUTO l 

EMPLOYEE SCHEDULE ECIPEJ !GROCERY 
FL I G SAUCER AOV. OUNGEO MAZE 
SPEECH AID SNOW SKI 

0\VER DNESS 0 LOAD 
JET TRIVIA SH WAA 
t STAW CALENi:>AR ER~q TRAP 

WO D~' S ER3 SPACEWAP.3 
AI WAR 3 MAZE MASWl3 
~ T!J• • 

l : : 

ISSUE 199, SEPT. 1990 
DEA REE 
'ASTERS LAB NTH 

VORSECODE 
TELESALECO ITACTS 
PRO SED LA 10 QUIZ 
PROPOSAL WRITER 
ALPHABET SCRAMBLE 3 
IJAGICPU PI'QN 
DR WH03 PART 4 

ISSUE 1100, OCT. 1990 
Z T INDGA~E 
S PER EXf EDITOR 
S PER Tm FO MATTER 
TURrLE SEARCH 3 
COAST 0 COAST 
EASYBASIC3 
DRAGON AOVENTU E 
WRITE OUT UTIUTY 
TRYTHlS 
• • 

16F GS 
fRACTIONS 
SOUTIARE PUZZI.f 4 
51 RAM DRIVES 3 
FOOD FACTORY 3 
WHO PART 2 

CALO ADVENTURE 
FOfWMAKER 
DRAGO ESCAPE 
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file co ·t · 5.50. Each f the 50-que tion file 
c t · . 1 0.95. dd ~ S/H to any order. Spec-
'fy C o 1 r 3. 

- ~John . ebert 

Utility CoCo 3 J 

CoCo Archiver 

l it time for . pring cleaning already? 
aybe y u , hould tart with your Color 
mputer '> or area. Your CoCo i du te 

ff(and hopefully cover d when n tin u ) 
and the monitor creen i fre hly clean d. 
The di drive ar nice and ·traight (in my 

as , all fou of them in tw little tee1 
ca e. ) with their pla tic du t jack t . ow, 

A tong with it 
ma·n fo u 
CoCo rchi er 
contain 
e eral related 

utility functio 

look at the di k them lve . You can't ·e 
it butthey'reclutteredand . l ppy. You· e 
got whole di ., · with only , ne or two file 

n them and o much tuff you might ncv r 
need again. What to do? Ba ·ically, y u 
have two pti ns. ou can era e the tuff 
you hope ou 11 ne er want again or you 
can archive it. 

Archive (AR-ki e) [n un]: a dar plac 
whef b ok · and hi. lorical record are 
·torcd. On' of th problem with oftware 
and data that you don't cu.rr ntly want i 
that it take up a lm of room on your di k , 
which take up a I t of r m in y ur file 

o e , whi h take up a I t of ro m in your 
work pace. The purpo c of an archi ing 
utility i t "crunch" the files to take up le 
room on your disk . . A good analogy i a 
tra h compactor, whic com pre .. es a 
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i. {
ing archi e . Thi allow you to later add 
related file to the ar hive r, if y u decide 
you don't need t · ave all item in the 
archive, d l t th m without having to re-

Cf at th ar hi f cour. , the m t 
important ability i the Retrieve f,cility, 
which all ' u t de-arc a program or 
ftle when needed. Y u can . end it to a di k 
··unf lded' and a. good a n w. View it on 
the creen or end itto com put rm mory to 
runs i orM program directlyafterde-
arcin0, without hav·ng tom w' th an 
proc dur . · 

Dan ft rec mmend u ing CoCo 
Archiver alon~ with tw or three of th ir 

ther product : in particular B i Di-sk from 
their Di 'k tilitie p ckage, and Big RAlW
Disk both of which I' e reviewed in pa t 
i · ue · of THE RAI BOW). fyou ha e SPK 

and ant to u e the option to add and 
d I t files from existing ar hi re. , I trongly 
suggest using Big RM1Disk. M e the hang 
in memory and tran fe th r built archi e 
to the floppy. Twice I v had di:k erroTh 
while deleting an element from an archive. 
The problem ·eem to b in the di dri e' 
sJow rea tion time. The oCo i doing i · 
thing. at once and the dri e can' t update the 
phy ical di k fa t nough. The RAMDi . k. on 
th oth r hand, update at the comput r s 
O\ n . peed, I never got the - p ifi a
tion err r I did with them chanical dri e. 
The Big Disk utility i. helpfulfore tending 
your di k from 1 5K t 360K (an e tra 90 

granul ) allowing you to cram more of any 
kindoffile ontoyourdi k. di ·kfonnat
ted at 360K and illcd" i th ar hi ed file can 
hold more than ~ ur times a --track di k 
filled with normal data. A econd phy ical 
dri e i. a1 o helpful. It spe d · th arc an 
de-ar ycl . 

Thi i thefir tproductl'mawareo that 
Dano oft ha , id with a ·hare war· option. 

ou can legaHy upload it onto a BBS or give 
a c py to a friend, b Jt a donation to Duno-
oft i r que ted. The g · ing pri e i li ted 

b low and. in e it' . quite unctional with
ut e temai documentation, I ugg t r d

ing Danosoft the full amount. It's ell 
worth it. Thi doe . hov ever. bring to min 
idea f r oth r u ·. If you want to upload 
a bun h o related Public Domain softwar· 
to a BB , rather th" n upload half a dozen 
mall fil · you can ·end ne pa kage. 
ince i{'. more compa t, it will take le , 

time to upload. Th n, with the har ,. are 
option. you can upl ad the o o Archiver 
o other u er can de-arc your package. 

CoCo Ar hiver i · · handy around the 
computer room, no r e got time to tart 
cleaning there t of the hou e. I· it only did 
window · ... 

tation 
anada; 416-

2. 0 

- red Toon 



Tutorial CoCo3 
------------------------~ 

Graphics tility 

One of the primary complaint I h ard 
when the olor Computer 3 came out was 
that de ·p'te it b autiful graphi . capabili
f e • th rewa · no ea y way t a e a graph
ic . creen to di k. One method of toring to 
disk required doing thou and of LPEEK, 
from low (graphic ) memory and corre
·pon ing poke to normal 64K memory, 
th n a SAV M. It was very slow, but u. ually 
effecti e. The other option wa to write a 
B IC progrdm to raw th ere n, . ave the 
program then go ut for a pizza while it re
created your masterpiece. Today, things 
are a little more imple. There are ·everal 
arti tic pr duct that let you create and a e 
. creen painting ea ily. I even have two 
from T.andy that run under os 9. The ba i 
problem . till remain. ; doLens f graphic 
c mmand available. but no ea way to 
store and view your creation ·. 

fm ginning to belie e that Bill Daniel 
of Dano oft read the Letters ro Hit RAJJ -

BO~ 1 each month ju ·t ~o look for new prob-
1 ms to , 1 e. If that' the ca. e, maybe we 
should all chip into renew hi sub cr'ption. 

CORRECTIONS 

Fortheuninitiated.Dano ofti alittlc oft
ware company in Canada that produc 
marvelou program , at modest co t, to 
s,erv many o the o oi t' need •. Oano-
oft pecialize in c mm n- en e utilitie 

that h lp to maximize your enjoyment and 
usefulness of your CoCo. Thi time we 
look at Danosoff · so ution to th" high
re olution araphics problem. 

Dano oft' Graphic Utility i not, 
trictly peaking, a utility at aU. nyon 

fami1iar with the Dano oft Baby BASIC 
product (reviewed here last year) wou d 
find this utility very similar. The Graphic 
Utility i another tutorial on the inner work
ing , of the lor omputer and how to 
make it work harder or you. orne of the 
idea expres ed are a littie sophi ticated, 
but any user \ ith orne BASIC program
ming cxperien e hould find it ea, y t in
corporate the necce sary element into their 
own program. 

he di k contain only ne hea ily 
remarked BASI demon tration program. 
The printed do urn ntafon i a four page 
pamphlet hat really contain. only a few 
ugge tion and a table of memory block . 

For the r al documentation, fir t run th 
d m program to . ee what it doe .then lis{ 
it on the o-column creen (I printed it) to 
ec how it works. The even-page li ting 

tel s all you n ed to write (or cop the Hi
Re , ubroutine · into th B SIC programs 
you write. 

The. e . ubroutine, allow you to , tore 
everal Hi-Re creen at once in memory 

and 1p betwe n them. n ·tead of ju 'tone 
HSCREEN 1 or 3 at a time ~ ou can flip 
between thre in a 128K machine and more 
than 25 in a 512K machine. The HSCREE 2 
and 4 fonnats u e mor,e color and, there

re. more memory. U wing up t 13 
image in a 512K machine. nfortunateJy, 
be au ·e of the machine' de 'gn. a 128K 

oC J 3 till hold.' on yon HSCREE 2 or 4 
picture at a time. There i also an option to 
use a 1-M g m mary expan ·ion b ard to 
more than double the torage area. It i 
po ible to tore nearly 60 creen in a l

eg machine, givin the potential for eri
ou animation. 

The other purpo , of the tutorial. of 
cour e, is to ave and load HSCREEN Hi-Re 
picture, to di k. Each picture take t6K to 
2K of dl k pace depending on its re olu

ti n. Th di · funcf on ar much much 
faster than re-drawing a picture e ery time 
you want to view it. 

A bit of advic , if l may. The Dano · ft 
Graphics Utility i not for the ca ual user 
who e pect the product to do all th work. 
You h uld already ha me backgr und 

Lyra, 1he ever popuplar music editor that 
lets you compose music using a mouse, 
is also available for the IBM PC. All the 

music you make with the CoCo version is compatible with 
the PC version. Only $37 for Lyra and the 100 page Lyra 
Companion. 

' ype ues indow ""' (June 1990 Page36): he 
wh i 1 e sta ement on the lith line of the li ting n 
Page 37 ·h u~d ha e two minu: sign after the 
opening parenrhe i . he corrected line i 

CoCo MIDI Pr,o is a complete 16 track MIDI recording 
studio. Play music on your MIDI synthesizer and record it 
into your CoCo. Modify it with CMPro's powerful editing 
commands, and save it to disk or tape. Many professional 
musicians use the program and say that it Is every bit as 
good as sequencers running on the IBM PC or Mac. Only 
$125 for the program and the requi ed MIDI interface 
program pak. 

w ile(--argc > 0 &&. (*++argv )[ OJ ... ) ( 

"" pell Ma ter' (Review Januar 1991 Page 73): 
The addre s for Danj I Tuttl , the author of, pell 
Master i incorre ·t. The rrect addre i 325 

Hill town Road, 1anche ter, 06 o. 

Hot CoCo! is a 50 
minute audio tape 
that shows you how 

other musicians have put our products to good use. Check 
out the Rainbow October 1990 review hat described this 
tape as "an excellent purchase, and I recommend it for all, 
whether or not they have a CoCo," Only $9.95. 

And don't miss our collections of music for Lyra--lyra 
Lybrary Classics and Streidt's Classjcs Over two hours 
of great classical musical in each. Only $22 each collection. 

Music Ware 
Hamlet Route Box 1261 

easide, OR 97138. 
Phone: (800) 321 -1490 (orders only!) or (503} 
738-0119. Ask for Lester Hands. Mastercard or 
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in writing your own B SIC program . Thi 
i n 'tto ay thatth Graphic tility 1 dif
ficult, if quite imple in fact . lt can be 
brok n down to ab ut a hal f-d zen line of 
c de u ing all th fun tion . . The most ·o
phi. tication r quir d 1 deciding whcr tO 

plac the ubroutine in your pr gram and 
how be t to call them. The author ha even 
thr wn in .· me freebie . Th r ' a hort 
routine to prote t your changes from being 
eras d by there t butt nand s me advice 
on u ing the high-:peed p ke. 

Dano oft' Graphic. tility h uld b 
con idered by any eriou B St graphics 
programmer. The knowl dg gained and 
the product' u cfulne are well wonh it · 
rea onable price. 

red Toon 

~tility ___________ o_s_-_9__, 

File Recovery System 

face. Wh n it \ a remo ed, thing~ w nt 
back to normal.\ hat rm leading to h rei · 
that alth ugh OS-9 files are rar ly I t, the_ 
are ery dlfficult to reco er manually. The 
directory tructure and file de. cripto are 
m re omple rhan \ ith Di · B SIC, rna -
ing the job of rebuilding lo ·t or ·orrupted 
fHe quite in 1ved. 

To help with the reco ery of Jo t or 
corrupted o -9 fi I · and dir ct rie . Burk 
& Burke ha a new product call d File 
Recovel)' System FRS). In luded in rhe FRS 

pa k ge are five program that are u d 
\ ith de ec t recover lo t file · on 0 -9 

di . . Let m briefl.. de. ribe each of the 
FRS pr gram. and then explain how they 
are used together to rec v r I . l file . ba 
and bd arc u. ed to manlpulat the disk' 
du ter aJlo ati n-bit map. 1is i. the area 
of the di 'k that tell. Lhe p rating y tern 
' hich clu ter ar frc ond which are in u ·e. 
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e ecmable files . I ·upp . e if the file i 
tored on con ·ecuti 'clu te . it w rk , bu 

I had no chanc to try it in e u hould 
with y ur only copy o · an 

B ur e & Burke ha. 
an w product 
File Reco ery 

all d 

Sy tem FRS). 
Includ d in t e FR 
packag are. tive 
programs that are 
u d ·th dcheck to 
recover lo file on 

di 

executable file, thi h uldn 't b con id
ered a hmtcoming of FR . Con ider it a 
reminder. th ugh. Don ' t u e the only opy 
of' a probram you have. 

Burk • Burk ha~ produ ed a package 
that ou w n 't need ery oft n, but when 
you need it, you'll n d il bad. Be glad you 
have it on hand. Be . ure t pra ti e a littl 
with i forehand. though. You want to b 
prepared. Otherwi e, it might take a while 
to recover what y u lo t. 

(Burk & 733 • laple 
Valley w A 98038; U- . order 800-2 7-2409; 
In ternationaJ Technical 206-432-1814; 

24.95 plu 3 /H) 

-Don cGarr ' 

_ U_ti l __ ity,___ _______ CoCo 1, 2 & 3 

Brainbuster Testwriter 

I C. getting cl t th big test and you 
ha e to create it. Do you break out the 
te, tb ok. ur note , put on the coffee and 
. tart to cram? N . r b our tru t C 
load Trading Po t' Brainbuster Tesmrirer 
c. nd the a · ociat d data di k. Then, ·inc 



This next generation color printer sets new 
standards in color printer performance ... 
225 cps, 4 NLQ fonts including Script, plus 
a new high speed draft font; but the 
enhancements don 't stop here. Add a 16k 
buffer, a special quiet mode, top feed . 
bottom and rear tractor, and the list goes on. 
Seven on-demand colors, 8 color graphics 
modes, Epson and IBM emulation or 
maximum software compatibility. Virtually 
everything desired in a printer is here -
speed, color and versa Wily at an affordable 
price with a 2 year warranty. 

OUR PLUG 'N GO FOR THE COCO 
SYST M INCLUDES: 
• X-1020 Rainbow MuiU-Font 

Printer 
• Blue Streak UUima $2 95 
• Software Support 

Disk** · +$10 Shipping 
• Color Screen Dump & Insurance 

Utilities 

X 1001 
MULTI-FONT 

This enhanced version of the 
legendary NX -100011 is the 
latest low-cost high
performance printer from Star 
Micronics. Fully featured with 
4 NLO plus a draft 
font. 10 
character 
sizes from / 
subscript 
to 
quadruple 
size, 4k 
buffer. 180 cps, 
fric ion and tractor feed. 
and much much more. Backed by a 
2 year warranty. Epson and IBM 
emulation modes for maximum software 
compatibility. A performer so versatile 
you may never exhaust its creative 
possibilities. 

OUR PLUG 'N' GO FOR THE COCO 
SYSTEM INCLUDES: 
• NX-1001 ulti Font Printer 
• Blue Streak Ultima 
• Software ·9 95 

Support Disk* • 
t$10 Shipping 

COMPLETE 
**The Software Support Disk 
A Dayton Associates exclusive that comes with any 
pnnter pure ase It consists of a CoCo Ins allatio 
Tutorial. a CoCo Graphics Screen Dump Utilities an a 
Control Code Tutorial Provided to help you et the 
most out of your sy tern! 

9644 Quailwood Trail • Spring Vall 
Sh pp1ng charges to Canada, P.R .• HI, A , APO. FPO are ouble. Tripi charge to all other countries. 

The Smallest, Sleekest, 
Fastest Serial To Parallel 
Converter You Can Buy! 
7 Switchable Baud Rates 

300 • 600 • 1200 • 2400 • 4800 
• 9600 • 19200 

Use this "smart cable to con
nect a Centronics parallel 
printer to any version CoCo or 
use it to improve performance 

of your ~current printer. The 
cables are long-life, high 
quality shielded cables 
with moulded plugs for 
extra durability. 

Powered version 
add $6.00. 



you are the teacher, you mu ·t d cide which 
of the several hundred que tion ta hed 
a way are going to be u ed on the enn ... 

r, , tudent in your cla · . 
·~Heh, heh h h ' you hortle in your be t 

Vincent Price impre ion a you elect th 
most diabolical question ever devi ·ed, '"let 
them figure the e out. P ur Hydrogen ul
fide in my car, will th y. •· 

Even though Brainhuster estwrirer i · 
de igned primarily for teacher , anybody 
who want to et up a bunch of qu ti n 
can u e it. F, r example, u e it for varied 
I aming area from the Bible. through t r
rnal training where you work, to trivia 
questions about T·win Pea/.. . 

It' amazing to read that a program a 
di er · a this u e nly 32K. It can be u d 
on a C Co 1 2 or 3. 

A with th ir Brainbu ter Examiner, 
Trading o t encourages you to back-up 
the original di ·k. They caution you to pre 
Re ·et before doing this, because of the 
high- peed poke. They al o wam ou not to 
u e regular quotaf n mark in the ques
ti n ·, but to use apo. trophes in tead. Heed 
th se caution . I read them, but forgot them 
afler [! rmatting th backup di, k. Then 
'tmngc thing · happened, few f them plea -
ant. Trading Po t al:o walk. y u thr ugh 
the proce. of configuring your program 
disk for the number of drives b ing u ed 
and your printer' baud rate. Once config
ured, you don't have to fool w'th 't ca h 
time you u e the program. 

The in truction · are cl ar, but they re 
not sh rt , ince there are many thing . you 
an do with thi · program. After a general 

discussion of how the pr gram wmks, th re 
i. an excellent description of each com
mand. The casi st wa i. l rk your way 
through the commands and progr · · from 
ba ic to fancy. 

The main m nu pre. ent you with the 
f 11 \ ing choice , the purpo e of which 
are generally ob iou : 

1. Enter Question. 
2. Edit/View/ elect 
3. Print T t 
4. tilitics 
5. Load File 
6. Save/R tan 
7. Exit 

c uple of the e choice have their 
wn ubmenu . Between the menu and the 

ea:y-t -read instruction • you'll be able to 
devi e a t t in relati ely , hort rder. 
Howev r remember that it take longer to 
in ent a te t than to take one. orne ha e 
·aid it cv n take. more th ught. 

The Enter Question option allow · you 
to begin making up the que tion right 
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away. D cide among five p s ihle mul
tiple-gue ·s an ·w r th lethal rue/False. 
You can keep doing thi until it'. time to 
tore the que ti n . And, even though you 

type away with blithe pirit di regarding 
where word begin and end. the program 
perform a ''word~wrap'' fun ti n .o that 
th liuledarling aren'tmoreconfu edthan 
u uaL 

tore the c mpleted que ti n on the 
data di. k. The program tell · you how many 
que tion you have fiendi ·hly invented and 
h ' much memory i left, which i ' nke 
feature. Of course, that refer to the pro
grams' memory, not your . t lea t you 
don't have to worry about a av d tonat
ing in your fa e hould you get too carried 
away. 

Either when writing the qu stions or 
when retrieving th m at a later date, ju, t 
bef re y u plan to 'dr p the bomb" on your 
tudent ·,you can mark them for u e. The 

marked ones appear on a printout, or on the 
Brain buster E aminerprogram on a screen 
if you a1 , ha e that program ee oth r 
review). The unmarked que tion ju t ·it 
there (like ome of the tudent ·).ready f r 
the next te t. You could mark me que -
lions for the fir. t te t, unmark them and 
mark other: · for the s cond test Then mark 
all of them for the final. Heh, heh.) 

Of ou e you can view or edit the ques
tions and an wer. at ju t about any time. 
Get to that que tion either by crolling or 
jumping and change the qu ti n or the 
po ible an ·wer . The paran id mind might 
even want to change the order of the an
swer tod feattheintelligenceinfonnati n 
pa · ·edon fromla.tyear'scta . . You would 
al o ha e to change the mark that indicate 
the right answer. That mark doe1-1n 't show 
on the printed te. t, o don't worry. How
e er, it doe allow you to print the answ r 
hcet f rea grading. Y u an remove the 

mark individually or all at once. 
The Print Te t menu entry ha it own 

. ubmenu. allowing you to act even more 
diabolical. It put the question in at ran
dom, which might he1p puzzle the .. y.
lem '' . tudent who try to read your mind 
and plug in ,B.C.D.E in the order th y think 
you ha e et them. It ffer you all ort of 
capabilities, indudin printing a heading 
and/or a c er page. ou can e en chain
print que tions from mor than on file on 
the data di k. You can al o develop an 
entirely ne te t by tran ferring marked 
que tion from dif-5 rent file to a tot lly 
new file. 

Again, it' · hard t imagine all rhe. 
option · and capabilitie tuffed into 3-K. 
This i. an extremely v r atile program. I 
highlyr commend it to anybody who occa-
i nally need. to rite examination ·, 

whether ~ r. eriou. · r frivolous rea n . 

(The Trading Po t P.O. o 3453, ar
bondale 62902-3453~ 39.9 plu. . /H) 

-JohnM.H ert 

Utility OS-9 

Superbook 

When I ·tarted programming on the 
o o the manual it came with wa · ade

quate for teaching th basics. I so n found, 
th ugh, that the manual didn't go far 
en ugh in ome area for things I wanted t 
d . After getting reconm1endation from 
Radio hack, and other u ·er . 1 tarted a 

o olibrary.Overtheyear th libraryha 
gr wn to includ about a d zen b ok , 
appr ximmely 100 magazine and ·om 
odd and end filed away. 

When I wanted lO know something about 
the I mo ed to the library and searched 
thr ugh my collection. Sometim .I knew 
e actly whcr to ind th inf rmation I 
wanted Other time. , 1 had to earch through 
a couple of boo r and/or se era I magazine . 

UfJerhook would have come in handy at 
time. like the e. 

uperbook contains a wealth o infor
mati n ab Ul programming the CoCo 1, 2 
and 3. While most oft he infonnati n can 
found in oth r plac ·, it i .· cattered be
tween di r nl b k. and magazine ar
ti le , orne of\ hich are not ea il f und. 

The infonnation i ·grouped by . ubject . 
such a1> printer c ntrol, hard\ are regi ter 
MM register and many other ·ubje ts. 
Th informati n i. presented well and i 
very readable. There are me u age x
ample a w 11 a · .- me hints and tips scat
ter d around. The language u ed and the 
cont nt · of uperhook are aimed at the 
intennediate to ad anced BASI program
mer. A ba ic knowledge o a · mbly lan
guage programming and how the CoCo 
w rk i nece. ary to fully u th book, but 
i not nece ary to u e the Co o. 

uperbook i not designed as a tutorial 
ab ut the inner working of the CoCo or 
a embly languag , but a · a r ~ renee for 
those who would like to u e the advanced 
features of the o o 3. It make a nic 
additi n t m library. It ha become one of 
the fir t book I look in for information. 

uper oft, Inc., 63 Oak' od 'enue 
.Jack on, MT 49203; 517-787- 610; $14.95 plu 

2.50 S/H) 

- hris Hyde 



The folio» ing products hale recent! been received by TI-lE RAJ -
BOW, examined b) our n1aga:.ine . raff and isflued the Rainbow 

eal of C rtification, your a sura nee that l1 e hale f)een the 
produ t and have a certained that it is what it purports to be. 

J on Di k #1 , he book f Job. BDS 

Sojn1•are, P 0 Box 4 , Glem·ie•.,, IL 600. -
045;~ •. 

D DI #2, contain two program by 
David Sham. MAC4. BASi a MAC to HSCREEN 
2 tra ·fer ( ize; 1/4). Require · 512 and a 
R M di k. MAC4S .128. the 12 K rsi no 

AC4. BAS, which requi a C Co 3 and 
on di k driv . F ur MAC and thr e CM3 
picture file are incl udcd on the di k r 
te ting t e programs. Da~·id Sham, 1155 E. 
33rd venue, ancou\'er. BC \ '' 384 

anada,· 17 . plus $3 111; personal ch k 
not accepted. 

o o- a ette #100, a ariety of pro
gram ,pre ent dmonthly, forth l , 
2 and . Thi monlh indude : Zot Mind 
Game, a tn Legy board game play again t 
the omputer: uper T . 1 Editor, an a ·y
to-u, e ~ t ditor~ uper Te ·c Formatter. 
th ompanion pro ram f th te t editor· 

Turtle earch a game in \ hich you I ate 
the inja urt) . o · oa t to Coast, 
tart driving a big rig in Loui ill e. Ken

tucky to ee how much m ney you can 

make· Easy Ba ic 3, lBM di k command 
for the Co . U e wild card , auto repeat, 
and pau e key; Dra on Advemure, 32K 

advenru game to pr teet the wi.t· rd· Write 
Out Jility, a prog amm'ng word-pr c -

r utility~ T!)'thi , a etris-type game in 
rna hine language; Donut Dilemma, an 
aJi a de game t r t re Ia w and order t 
Antonio' · Donut fa<.:tory; T&D Sub 'Crip
tion Sofh1-'are, 2490 Miles Srandish Drive. 
Holland, M/49~24, 616-399-964 ; '8. 

Fir t Prize, make award . erti - at , li
cen e. , and diploma, with a 64K o o _ or 
a CoCo 3. U ·e thee tensiv c lle ti n or 
template · and add hord , date , and ·ig
nature line o make your per ·onal docu
ment ·. Variou. fon an text jz · ae 
a ailable f r placement in the main tc t 
area . Packag include. a 2-page u er 
manual, a 64-page template dir tory, one 
program di k, and nine template di k . 
Require a j y tic- or m u · , di k driv 
and c mpatible printer. pecify your printer 
when ordering. Zebra y,'lt m . Inc .. 121 '. 

Burr i-Ves Street, 'tate Colle ~e. P 168UJ, 

14-237-.. 652; -19.<r introductor price,p/u 
3 IH; P. or COD add 3. 

The eal of err((ication i · open to all manufacturer" f produ t. forth Tand. 
olor Comput r regardle f ~ hether the.~ adverti e in THE R 1 TB W. 

Bynwar-dingaSeal,thema~azinecerti 1 stheprogramdoe exi·t-that' ehave 
e amined it and have a amp I ·opy- but thi. dne n t constitute any guarantee 
of ati faction. A , o n a po ibl . th hardware or oftware itc rill be 
forwarded to THE RAI:"fBO re iewer tor evaluati n. 

PRESENTS THE CAT. 

$399.95+SH 

Why would I buy one? Here are a 
few reasons: 

1: The SPBI, which replaces the older 
MPI"* , hold 7 packs instead of 4. 

2: The CAT holds all major components. 
IE: COC03, SPBI. 200 watt power supply, 
and up to four half he1ght drives. Also there 
is room for IBM type key board interface. 

3: Power for the COCO 3, SPBI and up to 
4 drives. IE: 2 hard drives and 2 floppy 
drives. 

4: Access to 5 packs directly from the f ant 
panel which also hinged for ease of ac
cess. The front panel also has a Thumb 
wheel switch wiled indicator. 

5: The B&B Interface and the disk control 
ler are mounted in the CAT, behind the 
SPBI. 

6: All outputs are on the rear panel. Key 
board extension cable is included. Power 
indicator and .reset button are also on thrs 
exte ded cable {a $40 00 value included). 

7: The CAT was tested with 2 terminals 
online, 2 hard drives. 2 floppys. speech 
and sound pack, a printer and 3 windows 
all being accessed at the same time with 
no apparent lAO problems. 

8 : No more tangled power cords or cables 
from the MPI". 

9: Cooling fan keeps THE CAT at 29.5 
degrees c. 

SEE YOU AT THE Chicago Rainbowfest. 
The Free demo disk is still available in 
limited quantities. Send $1 .S&H 

SA 
Write PO BOX 1718 

Merrimack, NH 03054 

MC & Visa Accepted. 
For more information call 

603-424-603 Mon. thru Fri. 
Spm to 9pm EST 

Radio Shack TM 
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by Greg Law 
Technical Editor 

In addition to being o. 4 nline /Gop, 

Greg Lm1· enjo)s prof?rammillf?Oil all typ s 
of computer und lza 'r1 '0rked on svstem 
ran inc: ji· m the o to the Burrough 
Rt> "'(J() wper nwmframe. I I e lil·e in L wis
,.i/11! , emucf... . . 
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BreakPoint 

r 

name Dis ~a e 
name Vol un:elabel 

d OrivcName 
cy Tracks 
s Sides 
start Firs Disk 
a LastOis 
b CurrentDi s 
c Key 
1 Key 
t Counter 
r eady 



The i ting: auto. b09 

PROCEDURE 
0000 
0006 
0014 
0023 
003C 
0056 
0073 
008( 
00A3 
0068 
00BE 
0000 
000C 
00EB 
00F4 
0102 
010E 
0 15 
0 21 
0120 
0139 
0144 
0150 
0157 
0163 
fH6r 
0176 
0184 
£H9 
01CF 10 
01 E 
0215 
0217 
024A 
0276 
029C 
02A9 
02Bl 
02Cl 
0203 
0208 
02E9 

0369 
0383 
03BE 
03C5 
0302 
03E0 
03 E4 
042C 
0432 
0436 
0438 
043E 7 
0460 
046 
0471 
047A 
0492 
0496 
04AE 
0480 
0482 
0486 80 
0402 100 
04E6 
04F4 
04F6 1000 
050D 
0518 
054A 

auto 
ON ERROR GOTO 1000 
SHELL .. display 0c" 
SHELL "load fo mat" 
PRI~T " A to Disk Formatter " 
PRIN " (c) 1989 
PRINT " by: Carl Johnson 
PRINT " 6030 . 43 Road 
PRI T " Manton. MI 49663" 
PRI T .. {616)824-6655" 
PRINT \ PRI~T \ PRINT 
PRINT "Press a Key " 
OTt 1: STRT G[l] 
SHELL "tmode -echo" 
GET 1f0. 1 
SHELL "tmode echo" 
DIM name:STRING[30] 
DIM start:IN EGER 
DIM d:STRI G[ 0] 
DIM cy:STRING[4] 
DIM s:STRI G(l] 
DIM a,b:INTEGER 
DIM c:S RING(!] 
DIM t:INTEGER 
DIM r:STRI G[l 
DIM fname:STRI 6[30] 
DIM ernum:I TEGER 
SHELL "d isplay 0c" 
PRINT "Name of disks ? :" \ INPUT name 
PRINT "How many dis s are you go1ng to format? " \ INPUT a 
PRINT "Star wi h what number? (1-"; a: ")" \ I PUT start 
JF start<l OR s art>a TH N GOTO 0 

NDIF 
PR NT "W ich dri e are you formatting ( 0. 1) :"\INPUT d 
PR NT "How many cylinders ? < 35 or 40 ) :" \ INPUT cy 
PRINT "How many sides ? ( 1 or 2 ) :" \ I PUT s 
d•"/O"+d 
-··r ·· 

cy•CHR$(39)+cy+C R$(39) 
FOR t•start TO a 

b-t 
SHELL "display 0c" 
PRINT " Forrnatti g Dis Number H; b \ PRINT " As " 

; name " #"+STRS(t) \ PRINT " "; MIO$(cy,2 
,2); "Tacks"\ PRI T" s; "Sides"\ 
PRINT 
name-c R$ < 34 )+name+" t~"+STRH t) CHRH 34 > 

SHE L "format "+d+" "+r" "+s+" "fname+" "cy+" "+">In 1" 
fname-"" 
IF b-a THEN 

SHE LL "display 0c" 
PRI T \ PRI T 
PRINT " e ha e formatted all ''; b: ··dis s. Than you for le tting me helpl'' 
PRINT \ PRI T \ PR NT 
GOTO 100 

E OIF 
P INT \ P INT \ PRI 
P IN "Continue < IN>?": 
SHELL "tmode -ech o" 
LOOP 

G 1 /{0. c 
IF c "n" OR c-"N" TH GOTO 00 
ELSE 

IF c-"y" OR c-"Y" THEN GOTO 80 
E DIF 

ENDIF 
END LOOP 
SHELL " mode ec o" \ E T t 

SHE LL "unlin format" 
SHELL "tmode echo" 
END 
SHELL "tmode echo" \ernum-ERR 
t t-1 
PRIN T "You ave r or 1/"; S $(e num): " in the Auto-Formatter" 
GOfO 75 
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tmtiJtued from Page 6 

made to work w1ill rlteCoCn I or2. We rmderstt.mdzfu! 
TC-9 Tomcat from Frank Jlof!,f!. LaiJoratoriesand the 
MMtf fromJMS will support tile CM- .. Andifvouare 
willirtg to builtl a 11e "' Cllble. Jt ~,·ork {after j~ Ilion) 
wirlt G ''ide 1 rm MS-DOS comp!llcrs. 

'u1pporting Role 
Editor: 

I have sub ' Tibed to THE RAI BO\ for thre 
years and have w tched i~ pages and prograrru. dwindle 
d.uring thi ·period. The flood of advertising· nd inva-
•on ofth IBM-compatible machine · ha o t n left 

m wondering if 1 purcha ·ed th wrong computer. 
Lonnie F<tlk.' ' edit rial in lhe December i · ·u • h1t the 
nail on the head. IJ e are lo be a CoCo ommunit 
we mu ·t t.:ominu ~ t ub. cribe to THE RAlNBO\ ' 
and upp rt it ad erti ers. I will Vt!rtLUrc in o OS ·9 
very . oon becau e of the ong ing addition of OS-9 
pro rram in the magazine. I wi ·h TH RAINBOW 
and <Ill it adverti er continued sue c ~ in the •ea to 
come /cane ntinuetoenjo rm •CoCo. lso, Thave 
n program ernitlcd Banre SuJtions written by colt 
Sm1th and ic White and miginally disLributed by 
T<:m Mix. ftware. lf anyone ou th re ha a patch or 
a l1. IO make me program run in color n the Co o 3, 
r "'ou ld reall appreciat · h ·•tring from you. 

l:.ditor. 

Mike EricJ...s01 
1239 Mum'ille Road 

Woonso kn, Rl 02 95 

A Timely ituation 

1 am too in r for a •e ne~logy program that work · 
on Lhe~uCo 2 "' "'ell as the CoC . J w uld greatly 
apprenate any hdp n thi ' rnauer. 

I am al. o looking for n clock tor Lhe CoCo 3 that 
work onder Di. k BASIC I found on called The 
InsitJer in the o ember 19 7 issue of THE R • 
BOW. 1 would also appreci te anyone havmg tbi · 
clock l'lardwar as well as the Disk BA l and OS-9 
dri ers for it W contact me. AI ·o unta l me if you 
know the addre fThe United omputcrFcdcration 
in Burbank, Calif mia 

Mich el !Jolin' 
695 Par/.. A1·em1e , #216 
Idaho Fali.~ . ID 83402 

•. .c htck th Se!'umberattdOctoher 19 7 i sue for 
R1gf11 Back Where We Starteci rom" l '1-' Brian 

L •Blanc. The programs for tllis two-purf urt1de ;>rint 
mform(Jfion forms ami toretretrier ' fumil r hworv 
informafion on eli /... · • 

etting Online 
Editor: 

I ould lik · ·orne infolllilatton on the 'ind of 
modems available for the CoC 2. I' ould al like to 
know where 1 cim •et i\1i/..!')'Term. 1 heaa·d through the 
grapevin that omcone L m rketing a Mulli-Pak 
lnl rface devi e . imil r to the on Tandy dis ontin
ued. I would like n addres for a pia· of plilv ha , and 
wheLheror not it i compatible with my computer. he 
rea ·on l ask about a modem is because I d not want 
lo gh·e up tile im rfa c p rt form_ di k drive ontrol
ler. there a modem that can be connect d to rny 
computer through the printer port? 

Anlh(illy Kiper 
Groy.wm, Kerrtu J..y 

, e\·eral RAil BOW ad 'ertlJer :;ell Ha) e - om
p uible modem<; Jhat wort.. dtll the Co o J. _ or 3 
through either the imilt-i~r serzal port or (HI RS-232 
puc!.. . t'ou an obtain MikeyTerrn by ·t•nding $10, d 

bltmk d1s~ and a r 'll eable di 1.. mailer ro Mike Wunl. 
I 07C()rfl':.Cora/Gable ,FLJJI.N. 
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The Slot-Put.. Ill. a three- lot, Multi-Pok/nterface 
work-alilc.e. i · urailable from Howard .~1edical. 

BuUding haracter( 
Editor: 

I ha e recenU ' ·tart :d working with BASIC09 and 
ha~e run into a probl rn. H w do you enter a program 
usmg bractcls ([ ])? My CoCo doe , not produce the · 
characr rs ccpt in BASIC. 

Johll LaRue 
P.O. Ba. 2771 

Lawton, OK 7 3 07 

~s expiailzed in the 0 -9 manual. man. of the 
spenal character ·, uch o braces and hrarkets, are 
Rmemted with cantrnl-!..ey combinations. .ommcmh• 
needed clwracters are ge11erafed as .follow ·: • 

CTRL-1 \'erficat bar 
CTRL-3 tilde 
CTRL-7 II caret 

R [ open bracker 
CT -9 l close bracket 
CTRL-< I open brace 
CTR > l close brace 
CTRL-/ \ bac:bl~h 

orld er pectives 
Edztor: 
_ I have a maJJ problem. I own a Tandy Color 
Compu~~:r 3 and u e 0 -9 to operate my y tem. 1 
u~graded _iLlO 5 LK. I need map f thew rid- map. 
ol all 11 gJOn ' and all continent . I suppose the only 
t ·peoffonnatl an c i" irhcr.IMGor . GIF.Iam 
up ag in. t !h wall on thi one and h pe you can help 
me find mtable material to ace mplish thi. . 

Rob rf P1erce 
227 Deeds A1•enue 
Daytcm, OH 45404 

Ofj7zand, we don't know (}f(111)'0Jte wJw ha a set of 
cominemal maps. Perhaps another read r can help. 
Also. check the Dl!lphi databa e . Siilce you can read 
. G IF files. you might d1 •cJ.. tlte IG for other ma
chirle ·, roo. A11other oplWII is to digili:::e tiLe maps 
your. elf Gel penni sion from the puhli her fir t. 
tho11gh. 

In arch of he 
Editur: 

1 hav rcccmly cnrcred the CoCo 3 world and 
enJOY it. T ha e only one problem with thi · n w world 
- find in a reasonably decent di k-ba ed che ··pro
~ ram. 1 y •·rea onably'· ince mo ·t of th riou. 
che s program · arc wri I Len r M -D computer .It 
et:ms pu ible tocrc--<~tC 'Ofllething f'airl_ challenging 

for th C o user. I've tried Cyrus on ROM Pak 
:rom ~adio Shack, but it doesn't appearto · e com pat 
1 blc w1th the o o 3. The game di ·pl· y · the il1troduc
tory title . creen with a big error me "'ag aero ' the 
lefl- enter p nion of the screen. The Radio h· k 
~ore manager said the progntm w ' probaoly de
Igned 10 work onl. with older CoC s. The pack ge 
d . ~ ·n "t hav any infonnation about rhi . problem. I've 
tned on other program n di. k, but it was a very small 
program and unable to play ith intelligcnc , and l'm 
n t ave~ good player. Maybe the creators uf Cyru~· 
have a dtsk-basoo vef'ion of th ir game. I would 
appreciate any help ou t.:ouJd give me on lhj matLe . 

p 
Editor: 

.!amPs Gumer 
13 W. Mississippi, 1132 

RI~StOII, LA 71270 

d It Up 

T understand there is a poke !haL double lhe cl ck 
. peed oft he Co. o 3. If. o, I would appreciate kn wing 
tl. 1 o what, tf an , ill effect will th.er be on m 

09E (such as frying it). I know on Oxx/ -b · d 
tern' you can cheat with the microproc "sor. , for 

ample taking a 16-MHz 386 t.:hip and ra1 ·ing the 
~lock spe til~ 25 MHz. When running a chip al . peeds 
Ilwa ~ 1d tgn dfor,though,youcan'iornetim fry 
the m1croproc ·sor. I ' ould really appreciate yoar 
help in thi matter. 

Rob Walker 
"441~9th vefllle, .£. 

Be/lewu' , WA 9 005 

The high-speed poke for tht CoCo 3 is POKE 
65497,0. To remrn to normal peed, enter POKE 
65496,0. The 68809£ i · de i 'ned for operation at 
up to~ MH:: (that 's l~,-·hm the B m the hip Mille uUs 
you) .. o you needn't wnrry ahout fryillg chips b • 
nmmrrg the CoCo 3 at double - pt't{. (/ .7 1!-1:). 

The ot1iy drawback to usinf( drmble-speed is that 
._'Dlltt~u.st switch back to normal c;peed before perform
m dzsk or tape /10 , a1·irrg ufil while at higll speed 
res·uirs itt twreliabte opermion - the file won ' 1 b 
smw.J pro!'eriy. Printer output is also affeued. lfyott 
slay at hzgl! pefd while primiJl!f , ·ou nm 1 et th 
CoCo's baud 10 half tire mlue the printer expl'Cls 

Building Her L'brary 
Ediwr: 

I am interested in finding some program ·to liSe on 
m, computer. Ihavea oCo3(12 K).D'MP-lOS.FD-

02 single di. k drive, and color lele is ion. Current! , 
J have a few imple game , nd De -/.;Mare. I am 
interested in a graphic · pro~· m to produce banner . 
car~ and si.gns. I would al ·o be inlcrc ted in any 
busmcss software. or educational oftware for pre
school age a II a infonn tion on cihn.llenging 
computer game . . 

J unde . tand it would be advantageou · 10 have a 
monitor, bUL perhap there are program· that run with 
at levi i n in. tea<L Please send information on both 
rypes of program · a· l'm sure r add a morut t my 
computer coUeclion in th fulurc. 

I ha e just been introduced to your m ga inc. 
Could y u relerto an back i ·ue ·lhat m1gh1 help me. 

Jud ·Cottrell 
Bo.t 97 

echelt, RC VON 3AO 
Canada 

Bad. i ue~ ofTH £RAJ BOW are a great soura 
of8oft~-arejor!heCoCo. 'eePa, e Oofihisis uefor 
more mformatwtt. ln general, eptember issues deal 
wilh ed1u·arioual ifrterests nd Marchafl(/ April i 1 . 

d al more with busi11e.ss aspects. Don' t owrlook the 
many mhertisers em our pa le • either. Maflv readers 
lwv~ spoken hi •h./y o/Lebru y ·tems' Col r.Gr~phics 
D stgner Plu .\Oft'r!.are for graphics t~eeds. 

I. lBO ' etcome letter to the 
edit()r. Mail should be addJ·e.s ed to: 
Letter. to Rainbow, The Fat oft Build· 
ing, r .. Bo: .lSS, Prospect, KY 40059, Let
ters hould include the writer' full name 
and addr U nu1 · be edited for 
purpo of clarity or to con ·er pac • 

Letter ro th ditor ma~ also be sent 
to ll through our Delphi Co o c. From 
tbe oCo ·m::. prompt, type RAT to take 
you into Ute Ratnbo Magazine erv
ices area of the lG. t the R r B W> 

prompt. t 'pe LET to reach the LErr 'RS> 
prompt and then elect ett r for Pub· 
lication. Be · ur-e to include our com· 
plete na1 c and addre • · 



The Rainbow Bookshelf 

l BO\ ,. fir t "imulati n · cont · ·t 

ever compiled. 

four~ unh Adv murc competjli n. 

olid introduction to the re. lm of tat i tical 
pr e. 

-------------------------, 
Name ______________________________________ ___ 

Address -------------~~---
Ctty ______________ _ 

State 

Account Nu be 

Card Exptrat•o Da e -------------------------------
Signature 

..JThe Ra nbow Book of Simul to 
Ra1nbow Simulations Tape (f rst 
F~rst Simulations Package 
The Second Rainbow Book of Slm I o 
Sero d Rainbow Slmu ations Tape 
Sooond Ratnbow S1mu ations D.sk 
Seoo d Stmulattons Package w h ape 
Seoo d Simu ations Package w1th DIS 

UThe Complete Rainbow Gu de to OS-9 
Ra nbow Guide to OS-9 Disk Set (2 d sks l 
Ra10bow Guide to OS-9 Packag 
The Window & Applications Di k for 

e Complete Rai bow Guide 
to OS-9 Level I Vol I 
The Rainbow Book of Adventures (ftrst} 
Rainbow Adventures Tape (first) 

u Ftrst Adventure Package 
..J The Second Rainbow Book of Ad'ventur s 

Second Ra nbOw Adventures Tape 
Second Adve ture Package 
The Third Rainbow Book of Adventures 
Third Adven ures Tape 
Third Adventures D1 k Set (2 d• ks) 
Thtrd Adventure ackage wtth Tape 

u Third Adventure Package with Disk 
..J The Fourth Rainbow Book of Adventures 
..J Fourth Adventures Tape 
..J Fourth Adventures Disk 

95 
95 

95 
95 

Feu Adventure Package with Tape 13.90 
Fourth Adventure Package w1th Dis 8 90 
A Full Turn of the Screw $19 95 

..J Introductory Gu de to Statistic 6':9 $ 2.95 

..J Gu de to Stallstics Tape or Dis (indicae chotce} .-9$ $ 2 95 __ 

..J Gu to Statistics Package $J2:'90 $ 4 95 _ _ 
(md cate cho ce of tape or disk) 
Add $2 per book Shtpptng and Handl ng in U.S 
Outside U.S . add $4 per book 
Kentucky restden s add 6% ales tax 
Canadian residents add 7% GST 

( llow 6 to 8 weot\s for delivery) Total 

Mail to: Rainbow Bookshelf, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. To 
order by phone (credltcardordersonfy) call (800) 847·0309, 8 a.m. to 5 p.m. EST. For other 
inquiries call (502) 228·4492. 

ase note: The tapes and dis s offered by The Ratnbow Boo sh lf a- not t d-aloo produc s. That IS hey afe tntended 
abean dJU!lCtanacomp met ottleboo s.E entfyo buy etapeordis ,youwil lstllneedth propri tebo forloadog 

I 
I 
I 

and ooerati 1 structtons OS-9 s a regtstered trad m k of 1h M ow ave Sy 1 m Corporation. 

L-------------------------~ 

V-Term 
VBI, Unix, Mainframe, and BBS systems 
Vt-100, Vt-52, Vtdtex & AscU emulations 
Serial to 2400, RS-232 to 19.2 baud 
XModem, XModem-CRC, YModem, ASCII 
15 autodtal, 10 programmable macrosUJ 
Disk (128k/512k CoCoS only) •••• $34.95 

Studio Works Pro 
NEW! CD Quality audio ~ample11 up to S5k 
by 8 btt I Supports up to 1 MEG memory1 
SWP W/0 cable $44.95 W/c ble $59.95 
NEW ADC 8 bit ROM pak •••••. $49.95 

Turbo 12k Ram 
fuJJy assembled nd tested board, 
Premium 120ns chips, Easy to follow 
illustrated lnstructlons, Includes 512K 
RamDtsk, RamTest, and ~int Spooler. 
512k oard w/software ••..•••.. $79.95 
OOOk bo rd w/software •••.•.•.• $29.95 

Quest for Thelda 
You must rescue the princess Tbelda in 
thls outstanding rcade style program. 
500 + screens! Dlgita.J sound erfectst 
For 128k CoCo 3, joystk & dJsk .•• $34.95 

e Contras 
Amazing new 512K, 1 or 2 player action, 
digit 1 sound effects & real time music. 
512K CoCo 3, 28 joystk & disk •••. $34.95 

c· 
You mu t free the slaves of t e Cryst 1 
City ln thl fast action, arcade style g me. 
128K CoCo 3, j.oystk & disk ....... $34.95 

ZE IX 
An extremely fast & Exciting arcade style 
game with 32 levels of play! Bl st through 
lnsectoids destroy their planet ZENIXI 
For 128k CoCo 3, joystk & disk ••. $29.95 

Those Darn Marbles 
This lncredtble 3D marble game features 
extra smooth screen scrolling, great sound 
effects, graphics, and actloot 
For 512k CoCoS, joystk & disk ••• $31.95 

CoCo 3 Wheel 
Great famJly funJ CoCo S, disk ••. $19.95 

· Bowl Me Over 
ExceUent bowling fun for aDt ••• U9.95 

Suprfile III 
A powerful, easy to use, multl·purpose 
d t b set Uses: Matting Lists, Chec~k 
Manager. Personal Items Inventory. 
Audio/ VIdeo lists. Features: Add, Delete, 
Search, Sort, and Print Labels & Reports. 
For 128k CoCoS disk systems .•• $24.95 

GIMMESOFT Add $3.00 S&H 
P .0. Box 421 Add $3.00 COD 
Perry HaJJ, MD 21128 MD add 5% tax 
301-256·7558 Vlsa/MC,MO,Ck 
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how Information 

R I B t- hi ago 

Date - Apri/_6-2 , 1991 
Hotel The H ·aft Re.-:ency
\ oodfield. clzaumhurg 
For nzore info. call toll tel? 

1 ( 00) 847-0309 

pia e to get mfonnation on the capabiliti 
of the o. and md a terrifi ·electi n f 

will receive a 
hirt! 

it 

tate, y u 
fe t • 



0 0 0 M IT BR T--
DDR 

--EXCLUSIVE RAJ BOWfest 
EMI R-

o -9 68K Open Forum 
Ed Gre ick 

Delmar 

Frank H 
Frank Ho 'g Laboratory mputer i · 

nd th Rainb w . taff at the Paul' ard 
lnreracch e 1ediu .~ystems 0 

0 0 R 

1t r 
BreakPoim Live 

Behind the RainJ ow tJth BA I ROM 0 -9 TorAh. alta Beginners 

ddi .. ric olf 
ntributing it r Rain \\. C ntribut r 

Delphi Bureau Li' Graphics pplication!iforthe C o 

r---------------------------------------, 
E ! I'm c ming to Ch1 o. nt to a c by buying tick t · n w at th ial 

ad anced ale price. Bre, ·f, ·et require advan c r · 

total 

ror I 

un a • 

tot. I 

ror· l 

mu t b pic ·ed up , t th do r) 

Handling charge I 

TOT 

(U. . urrenc · e) 
ard for he Hyatt egen y 

r doubler m). 

Nam ________________ _;<u:.P:.:::le<Jc==-=-c .cPr.:::in~t ) 

ddre. · -------------------

it tare ____ _ 

Teleph ne - ---------

mp ny 

Payment nclo e 

VI Ma tcrCard ..J meri an • pr 

c unt umber ----------------

. p. Date - ----------------

ignature 

: dvan e tid..et deadline : pt il L, 1991. Order receh·cd 1 · than two\\ cc · prior to hm" p nmg \\ill be h ld tor you 1 th l r. T1 1 will · I 
he avail, blc at the door at li ght I. higher price. rickets will he mail~d . i weeks prior to the shu . Children~ and und r. fl\:c; ov 'r 4. full pric . 

M ked ck. pa · ble to. R I BO\ fe t. The Fal ofl Buildmg. 9509 U . . High\\ay 42, P.O. Bo _ 5, Pro ·p · 1. K ' 005 To mak n·s rvatton · 
by phon . in K ntu ky call (50 __ ;! -449_, or outside Kentucky call (800) 7-0. 0 . 

L----------------- - ---------------------J 



Novices 

Graphics Experime ts 
by Keiran Kenny 

Graphics programming on the CoCo 3 
HSCREEN 4 ha the advantage of giving 

u the high t r s I uti n availabl , but 
thi i n t without it· pitfalls. If y u are 
accu. tomed to pr grammir g n th 
HSCR EN 2 r PMODE ere n ·. '0 will find 
that when you ·witch to HSCREE 4. the 
re. ult ar oft n n t what you ' · p ·cte . 

TryHCIRCLE (160 ,96) .95onHSCRE N 
? . The circle almo ·t t u he. th top and 
b tt m f the graphic. cr n. w try 

CIRCLE(320,96).190 on HSCREE 4. To 
get a cir le that em!-. to encompa the 
arne area uf th re as lh HSC REEN2 
. ample you must double the radius. 

B way of urther illu trati n, try the 
handb k example 

HC RCLE(160.96).40:HDRAW"BM 160,9 
6 E40NE28NR40NF28ND40 G28NL40NH2 
8" 

on HSCR EE 2. Now try it n HSCREEI 4. 
The option does not pro luc a I ine of 
the p ct d length at an ang of 4) 

degree . 
Tog l thi equi alent n HSCREEN 4, 

you n ed a circle Iik th t in Line _ ... o f 
the 1i ting. But getting t 1e radiaL nicely 
ranged around the ircle require e ial 
mea UJi •. In.· Lead of u ing the E option, 
usc theN option with varia le. a ... shown 
in I ine 31 o and ~ 20. The multiplier i . 7 
and is roughly the in/c s value of 4 

d gr e. 
In thi ca ·c. th . ynta · fo variable 

alu h a hown ·n in _10 (for 
example, NM X;. --Y; ). ote th indis-
pen abl · micol n . I o not th 
nominal length of the vertical in Line _JO 
is half the 1 ngth f the horizontal inc 
(c nfu ·ing, i~n 'tit). 

The routine in lin · 2 0-42 enable 
you to set line at angl fr m 0-90 de

, using the HDRAW command. tippled 
line indkalc the ba e and heighl o a 
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triangle, a pre cribed by the angle you 
choo e, a well a their value (lin ,... wo 
and 40 ). The a1ue di played n the 
ertical a i. i a pi et count and doe not 

indi ate the a tuallength relative to the 
ba · line. 1 ai it can confu ing!) I 
you want actual dimen.-i n , change the 
IN (Y) in Line 00 to 1Nf(Y+Y*Y2) and 
lr an angle o -t d gr"' s lo che k. 

You may find Lh inpu ubr utin in 
line 40-170 u, efuJ in your own program . 

· in Line 270. t th • horizontal 
oordinate P. th ertical c and perlorm a 

GOSUB40. Ifnece ary, u ·e the left arrow 
Lo back pac and rrect your input be
fore pr ng E TER. tring arc return d 
a~ P$ and aJue a v. 

The i tin : HSCR4EXP 

~ 'GRAPHICS EXPERIMEN S 
1 'WRI N BY KEl RAN KENNY 
2 'COP RIGHT (C) MARCH 991 
3 'BY FALSOFT. I C. 
4 'RAINBOW MAGAZ INE 
10 ONBR!(GQT0430 
20 RGB 
30 GO 0180 
40 PB=P: P$-"" 

50 KY$-INK Y$:1FKY -""THEN50 
60 l KY$ CHR$(13)THEN170 
70 IFKY$=CHR$(8)THE 80ELSE 30 
80 P-P-l:IFP<PB T E P=PB:GOT050 
90 DR•HPOINTCP 8,C 8 1) 
100 HCOLORDR: PRINT(P,C).RIGHT$( 
VP$.1 
110 VP$-LEFT$(VPS, rN(VP$) 1) 

20 GOT050 
130 IFP>78THEN50ELS EHCOLORl:HPRI 
NT(P,C). Y$ 
140 V P$ VP$+KY$ 
150 P=P+l 
160 GOT050 

170 =VAL(VP$): ETU R 
180 PALETTE0. 0 
190 HSCRH 4 

200 X 80 .7 
210 Y-40*.7 
220 HCIRCLE(320.96),80 
230 HD RAW"BM320, 96NU40NM+-X:, --Y 
;NR80NM -X; ,+-Y;N040N --X;, -Y;N 
80NM-~X; . --Y;" 

24~ HPRIN (33,23),~PRESS ANY KEY 

250 XEC44539:K$- I KEYS:HCLS 
260 HPRINT(0,0),»ENTER AN ANGLE 
<0 - 88 DEGREES):" 
270 P-33:C 0:GOSUB4B 
280 IFV<00RV>88THENHCOLOR0:HLI E 
(264,0) - (288.7),PSET.BF:HCOLOR1: 
GOT0260 
290 X2=COS(V/57.29577951) 
300 Y2=SIN(V/57.29577951} 
310 X-300 X2 
320 Y-150* 2 
330 HPR1NT(0,2),"X=300*"+R IGHT$( 
STR$(X2),LENCSTRS(X2)) - ) "-CO 
S("+VP$+")» 
340 HPR IT(0,4),"Y-17 6*"+R IGHT $( 
STR$(Y2).LEN(STR$(Y2)) -1 J »- SI 

("+VP +") .. 

350 PR NTC0.6),' ORAWft+CHR$(34) 
+~BM320.176M X;, - Y;"+CHR$(34 ) 
360 DRAW~B 320,176M =X:. -•Y;" 
370 FORZ-320T0320+ STEP6:HSET(Z 
, 176) : EXT 

380 FORW-176T0176-Y STEP -3:HSETC 
320+X ,W):NEXT 
390 HPRINT(39+I T(X/2/8),23).IN 
(X) 

400 HPRINTC40+I 10/8),21 -INHY/ 
2/8)) .INT(Y) 
410 PRINT{0.23)."PRESS ANY KEY. 

420 EXEC445 39: $=INKEY$:HCLS:GOT 
0260 
430 RGB:CLS:EID 



Every month, these convenient 
services bring you as many as 24 
ready-to-run programs. Using t e 
current issue of THE RAINBOW as 
documentation, all you have to do 1s 
load and run them. A one-year com
bination subscription to THE RAt -

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

APE-
o-

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

RA NBO 0 ISK--
Of er OS-9 Prog ams 

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

To order by phone (credit card orders only}, call (800} 847-
0309, 9 a.m. to 5 p.m. ES . All other inquiries call (502) 228-
4492. 
Look for our envelope located between pages 66 and 67 for 
ordering individual subscription to THE RAINBOW, RAINBOW ON 
TAPE and RAINBOW ON DISK. 

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

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

Address 

City ------- ----- State ___ ZIP ____ _ 

0 THE RAI BOW and RAINBOW ON DISK 

0 NEW 0 RENEWAL (attach labels) 

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

·u.s. currency only, please. On order to hold down costs, we do not bill. Kentueky rest dents add 6% sales tax; Canadian residents, 7% GST. Please allow 6 to 
8 weeks for delivery of first copies. Joint subscriptions to THE RAJ sow and RAINBow o TAPE or RAINBOW oN DISK begin with the current issue. 

Please note: While group purchases of RAI sow ON TAPE and RAINBOW o DISK are permitted (and multiple subscriptions are even discounted, if purcha ed in one 
order f om a club), no license to make copies is conveyed or implied Yes your group may even purchase a subscription to our disk/ tape servtces, but such pt rcha e 
in no way authorizes hat any coptes be made of th t ongmal d1 k/ tap Spec1lically th is means that the ongmal dts / tape 1 sel f may indeed b kept 10 a clu ltbrar · 
for use by members However. a group purchase does not en ttle club members, tndlvtdually or as a group, to copy hat dts / tape 

Unauthorized copying of any copyright produc 1s s rictly Illegal The copynght (nght to make co 1 s) is in no way conveyed in the purchase transaction . 

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



BACK ISSUES STILL AVAILABLE 
Have you explored the wealth of informatioll in our past issues? From our very first, four-page issue to many with more thall300 pages 
of material, it's all just for CoCo users- a great way to expand your library! 

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

MOST ISSUES STILL AVAILAB E 
Available issues through June 1982 are provided on white paper ill a reprint form. All others are ill regular magazine form. VISA, 
MasterCard and American Express accepted. Kentucky residents please add 6 percent sales tax; Canadian residents. 7 percent GST. 
Ill order to hold down costs, we do llot bill , and no C.O.D. orders are accepted. 
Due to heavy demand, we suggest you order the back issues you want now while supplies last. 
To check availability and order, review and fill out the form below and mail it with your payment. 
For greater convenience, order through the Rainbow Magazine Services area of our Delphi CoCo SIG. 

,---------------------------------------, 
I RAINBOW INDEX Please send me the fo llowing back issues : 

A complete index for. July 1981 hrough June 1984 , is prin ted m the 
July 1984 tssue. Separate coptes are available or $2.50 plus SOc han- voLUME 1 
dling. !~~8~1 Pr I r lssu 

Indexes tor subsequent years are published annually in the July NOV 61 

$2.00 
$2.00 
$2.00 
$2..00 ISSUes of THE RAINBOW. FEB 82 

TOTAL -----
KY RESIDENTS ADD 6% 

CANADIAN RESIDENTS ADD 7% GST ----

U.S. MAIL CHARGE 

SHIPPING & HANDLING 

U.P.S. CHARGE 

TOTAL AMOUNT ____ _ 

ENCLOSED --------
Article Reprints 

In Instances where a g1ven Issue is now out of prin and not ava1lable for 
purchase. we do provide photocopies of spec•fic artie es. The cost tor his service 
1s 1.50 plus so ce s SIH per art•cle This service is p ovided only 1 the case of 
Ollt-Qf-stock issues. 

Name ________________________________________ _ 

Address - ------------------------------
City ______ _ State Zip ___ _ 

.J Payment Enclosed , or 
Charge to my: Q VISA -l MC J A 
CARD# __________________________________ __ 

EXPIRATION OAT PHONE () _ _ _ _ 

SIIGNATURE --------------------------

TO ORDER BY PHONE (credit card orders only) call (800) 847-0309, 
8 a.m. to 5 p.m. EST. All other 1nqutnes call (502) 228-4492. 

send to : 

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

JU 83 

AUG83 
SEP83 
OCT 83 
MAR 84 
APR84 
MAY84 
JUN 84 
JUL84 

AUGB.oi 
SP84 
OCT 84 
NOVS 
DC84 
JA 85 
FEB85 
MAR85 
APR85 
MAY85 
JUN 85 
JUL85 

AUG 85 
SEPBS 
OCT85 
NOV85 
DEC85 
JAN 86 
FB86 
MAR86 
APR BG 
MAY86 
JU 86 
JUL86 

VOLUME2 
Pnn ers 

VOLUME 3 
Games 
Educauon 
Gap lcs 
Bus1ness 
Gaming 
Pnnter 
MUSIC 
An vers 

VOLUME4 
Games 
EducatiOn 
Graohics 
DaaComm. 
Holiday 
Begin ers 
U'llt1es 
B s1ness 
Smu auons 
Pn ter 
MUSIC 
Anniversary 

vo u 5 
Games 
Eo~catio 
Graphoe.s 
0 taComm. 
Hohoay 
Beg1nners 
Ut1liies 
B~.>siness 
HomeHep 
Pnnter 
MUSIC 
Annversaty 

VOLUME 6 

$2.95 

$2.95 
$2.95 
$3.95 
$3.95 
$3.95 
$3.95 
$3.95 
$3.95 

.95 

.95 
$3.95 
S3.95 
$3.95 
53.95 

3.95 
3.95 

S3.95 
$3.95 
$3.95 

3.95 

$3.95 
$3.95 
$3.95 
$3.95 
$3.95 
$3.95 
$395 
$3.95 
$3.95 
$3.95 
$3.95 
$3.95 

AUG 66 Ga'lles $3.95 
S P 86 Educa on $3.95 
OCT 8 GraphiCS S3.95 
NOV 86 Data Comm. $3.95 
DEC 86 Holiday $3.95 
JAN 87 Beg1nners S3.95 
F 8 87 U ilitie 3.95 
MAR 87 Business 3.95 
APR 87 Home Help .95 

Pri"lter 
Music 
A niv r ary 

VOLUME7 
Games 
Education 
Gr hies 
DataCol""lm. 
Holiday 
Beginrers 
Utihtles 
Buslne s 
HomeHep 
Primer 
Mus-e 
Ann e sary 

VOLUMES 
Games 
Educa ion 
Grap tc 
Data Co 

ohday 
Bog ne s 
HOrT'O elp 
Hardware 
Business 
Printer 
Summer Fun 
Anmversary 

VOLUME9 
Beyond BASIC 
Education 
Graphics 
DataComm. 
Hol1day 
8eg1nn rs 
Home H lp 
Hardware 
Bus ness 
Pr te 
Summer Fun 
Armversary 

vo u 10 
OS·9 
Educatlo 
Graphcs 
OataComm 
Holiday 
Bag nners 
Hom elp 
Hardware 

L----- - - -------------- ------------ --

$395 
S395 
$3.95 

$395 
$3.95 
$3.95 
$395 
$3.95 
~95 
$3.95 
$3.95 
$3.95 
$3.95 
~.95 
$3.95 

u 
Q 

0 

$3.95 
$3.95 
$3.95 0 
$3.95 0 
$3.95 0 
$3.95 0 
$3.95 0 
$3.95 Q 
$3.95 Q 
$3.95 .J 
$3.95 
$3.95 J 

$3.95 ~ 
S3.95 !;.1 

S3.95 :l 
S3.95 
395 0 

$3.95 
$3.95 u 
$3.95 Q 
$3.95 lJ 
$3.95 
$3.95 
$3.95 

$395 '...J 
$3.95 ..J 
$3.95 w 
$3.95 u 
$3.95 
$3.95 
$3.95 
$3.95 ___ _. 



29.95 
Vtsa Mas e car a Cnec , oney Order , and COO 
(USA only , please) accep ed All foretgn o ders 
must be sent m US currency Mo ey Orders lnclud 
2.50 for shtpptng 10 USA a d Canada $5 00 

Foretgn S3.00 ex ra fo COD oroers PA restd Is 
ado 6% sa es tax. Deale tnqumes welcome 
A o• N re oo in for new software• 

I ALSO AVAILABLE: 
Hall at King 1 , 2, or 3 
CoCo -3 $29.95 ea. 
HaD ottllt King Trltagy $74 .95 

Whitt Are ot Eternity 
CoCo 1 · 3 $19.95 

Dragon Bladt 
CoCo 1-3 $19.95 

Champion 
CoCo 1 • 3 $19.95 

Palldln' Legacy 
CoCo 1-3 $24.95 

Warrior King 
CoCo 3 $29.95 

In Qutst of tht Star LMd 
CoCo 3 $34.95 
Hint Sheet $ 3.95 

Kung-Fu Oudt 
CoCo 1 • 3 

This 128K/512K IOIInd ~ tyStem 
hal becOme In illneally fDI)IIIaf .,... 

Oflll1. ~ maiCaf ICOttl """' poly· 
phOIIic diOIIztd ICIUftdl IIKI I lllll'·frllnd· 
.. and dldl; ..... Cll to ordlf Ill 

SOundT CllmO program, IIIII get 1"" Gfl 
your J)U('Cfllle wtlh raiCJI. $34 9S 
11111'--: SoultdTrD itiSWumlftl am
pte d ka! GuitaR, .... WCICIIWndl. 
ano JUst CJIIIn wetrct ~ fOI' your 
composing pllu&n. ~ compel· 
bit Yrilh the SoUndTilll s~ 31kppy (2 
sideS) I)SkS full of sounds. 112 95 eadl or 
$29 95 tor alt three. 

• 



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. 

Alpha Software Techn lc ies .... 35 
Burke Burke .......................... 4: 
CoCo Pr .................................... 13 
Color y ·tern ......... ............. ...... 45 
Colorware .. .... . .. .... .. .. ... ... .... ....... IB 
Computer Plu .. . . .. . .. . .. . .. .. .. .. ... . . . . I C 
CRC/Di to.................................. 57 
Dano oft .................................... I 
Dayton ociate. 
of W.R . HalL Inc. ...................... 69 
Delmar ompany ...................... 29 
Delphi ........................................ BC 
Dr. Preble· · Pr gram .. .. .. .......... 1 7 
E Z Fri ndly .............................. 53 
Eversoft Game , Ltd .................. 39 

rank Hogg Laboratorie .......... 37 
Gimmesoft ................... .............. 75 

[iJ Call : 
Belinda Kirby 
Advertis ing Representative 
(502) 228-4492 

Granite omputer ystem ........ . 
Hyper- ech oft ware ............... . 
Interactive Media Sy 'tern ...... .. 
Intera tive dia S 'Stem: ... .... . 
JW nt rpri:e.· ....................... . 
Microc m oftwar ................. . 
M icroc m oft\ ar ................ .. 
MilL ft Co ............................... .. 

wi-War ................................ .. 
Owl-Ware ................................. . 
Owl-Ware ................................. . 
PC Magazine ........................ .. 
Peripheral Techn 1 y ............. . 
Rainbow B ck I ue. . .............. . 
Rainbow Binder ...................... .. 

The Falsoft Building 

21 Rainbow Book hclf. .................. . 
47 Rainb wfe t ................. .. ......... .. 

53 Rainb wfe t ............................. . 

55 Rainbow on Tap and Di k ....... . 
4 7 Rick' Computer upply ... .... .... . 

5 Robert Offerman ....... .. ... ........... . 
7 Russ Grigg .............................. .. 

13 SO nterpri ·e .......................... .. 
7 ub- tha Software ... .. .. ... .. ....... . 

71 Sundog Sy t m ....... ..... ... ..... .. .. 
25 upersoft, In .......................... .. 
26 T D Software ........................ .. 
27 T & D ftware ......................... . 
41 Trading Po, t ............................ .. 

19 W a at h are .......................... ... . 
80 Zebra tern ........................... . 
16 

D call : 
Kim l ewis 
Advertising Representative 
(502) 228-4492 

9509 U.S. Highway 42, P.O. Box 385, Prospect, KY 40059 

FAX (502) 228-5121 
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We Ca ake Your CoCo Do 
ings You J Wouldn1t Believe 

About ax-10 
What the COCo Communrty needs IS a word 
processor that's roc solid, blind1ng fast. 
feels like a Macintosh. rna es all t e o ers 
look boring. and does not cost sao. 
Max-10 is JUst that and more. allows on 
screen mixmg of graphics and te . large 
headlines. multiple columns and I page 
preview (with graphics) . 
We swear that Max-~0 will add e c1 e e 
to your word processing. and at's o s 
task! 
PRINTERS SUPPORTED: EPSON FX 
AND COMPATIBLES: DMP 0 1 30 CGP220 
Ot<l 182.92192 STAR X 10 NX- 1000 

Max-1 0 Ad d-ons 
- Max-10 Fonts. 36 super fonts on?. d1s s 
Send for list. Order #C-23 .... •" $14.95 
NOTE MAJC - 10 and CoCo MAJC Fon r n e"hang e 
- Spell Checker 35,000 word dict1onary for 
online spell checking and dictionary lookup. 
Perfect seamless integration with Max-10. 
Order #C- 24 ........................... $.!>": $14.95 

System Requirements 
Max-1 0 and CoCo Max Ill Require: any 
CoCo 3: 1 or more disk dnves; joystick o: 
mouse: Radio Shack H1 Resolutton JOystick 
interface: a video or RGB monitor or a T\1. 

About CoCo Max Ill 

Ordering Information: We accept Visa, Mastercard, Checks and M.O. C.O.D. is $4 extra 
Purchase orders are subJect to credit approval Connecticut restdents add 8% sales tax. 
ShiP.ping: $4 per order (usually UPS groundj. UPS 2nd Day Air $4 extra. Next Day seNice 

avatlable. Canada: $6 per order (Airmail). OutsJde U.S. & Canada: Add 1 Oo/o of order total. 

Graphics Creator 

5 <'0~ ·. $39 95 
0~~ 

Ill and Max-10 for 

900~ ~49 95 
~ ~~· 

o\:\ 

CoCo Max Ill Add-ons 
- Max Fonts disks. 951onts on 4 disks. For 
those thousand words your picture uals. 

ow only ................... .......... $29.15 
Or two sets of two disks each\ _ •14.95 
- Max Edit Don't like our font:> r Make your 
own or edit existing ones. Creativity literally 
rom scratch. Don'f pass this offer 

up! ........................................ ~ $14.95 
- Color Printer drivers NX-1 Rainbow, 
CGP-220 and Ok1mate 20. Bring your 
pictures to life with the magic of color. For 
CoCo Max Ill only .................... $1 -.., $14.95 

Call or Write Now 
(203l 656-1806 

Wee,days 9- 5 EST 

COLORWARE 
Colorware 

242-W West Ave. 
Darien. CT 06820 



------~~-------~-------------------~ 

The most interesting online conference . 10,000 programs you can download for 

your own use. All the most popular ervices. Two membership plans: $6 an hour 

or 1 an hour with the 20/20 Advantage. 

Get online. And check out our lineup. 
Press return. At password, 

type RB22. 

DEL HI 
The more interesting 

online setvice. 

Voice,1- 800-544-4005 or 617-491-3393. 


