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Tandy 1100 FD $689 
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Color Computer Disk Drive 
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Tandy DMP-202 180 CPS 299.00 Senal to Parallel Converter 59.95 CoCo 3 512K Super Ram D1sk 1995 
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Tandy LP-950 laser Pnnter 1299.00 Magnavox 8135 RGB MoOIIor 29900 Sub Battle S1m by Epyx (CoCo 3) 26 95 
Tandy OMP-240 192 CPS 8 color 389.00. Magnavox Green or Amber Mo1111or 9900 Thexdcr by S1erra (CoCo 3) 22 45 
Panasonrc KXP 1180 192 CPS 18900. CoCo3G•meChlp 2995 Kings Ouest Ill by Scerr.l (CoCo 3) 31 45 
Panasomc KXP 1123 24 Wrrehead 259 00. Tandy PIStol Gnp JoystiCk 26 95 n~ght S1m II by SobLOQIC (CoCo 3) 31 45 
PanasoniC KXP 1124 192 CPS 29900. PBJ OK COCO 3 Upgrade Board 2995 OS-9Level II by Tandy 71 95 
Okrda1a 320 300 CPS 36900 PBJ 512K COCO 3 Upgrade 89.00 Os-9 Development System 8995 
Okldata380 180CPS24 W1reHO 25900 Tandy OK COCO 3 Upgrade Board 3995 Muttr-Vrew by Tandy 44 95 
OKI Laser 400 4PPM 69900. Tandy 512K COCO 3 Upgrade 9900. VIP Wnter (diSk only) 6995 

COLOR COMPUTER SOFTWARE VIP Integrated ubrary (d1Sk1 14995 
MODEMS TAPE DISK Pnm n subject to change wilhoul nobce. PlUM 
land)' OCM-6 5200 The W1ld West (COCO 3) 25 95 call lor stuppmg charges. Pnces in our reta1f store 
Tandy OCM-7 8500 Worlds of R1ght 34 95 34 95 may be higher Send lor complete catalog 
Gardinal1200 Baud External 9900 Mustang P·51 R1ght S•mul 34 95 34 95 
cardinal 2400 Baud 12900 Flight 16 Flight S1mul 34 95 34 95 •Safe prices through 7·1~91 

CALL TOLL FREE 
1·800-545·81 24 

• LOWEST POSSIBLE PRICES 
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Living and Learning 
Ediwr: 

I have been an employee of Radio Shack 
for 14 months. I am the faci lity mannger for 
the Computer Center in McA llen. Texa~. 
There have been many items of interest and 
eJucation since my employment with Radio 
Shack. However, the one that ha_<; earned 
my respect- albeit begrudgingly- is the 
CoCo world. Like many individuals who 
had no idea of what t11e CoCo is or who 
believed it to be an early (and glorified) 
Nintendo system. I find myself amazed by 
the capubili tie of the CoCo and those who 
usc it. For the first three monrhs of my 
Radio Shack employment, I would not even 
glance through your magazine. I was very 
fooli!.h. But from the moment I first looked 
through your publication I gained a greater 
understanding of the computer world. 
Computing is not limited to DOS or Xenix 
(Unix) or even PCS. I have realized that the 
CoCo (and others like the Commodore 64/ 
128) have a very large user base producing 
very competent (if not original) program
ming. I have fi nally understood that no 
machine i obsolete a~ long a it is being 
u ed for computing. 

I want to thank you for your fi ne work. 
Two of my greatest source of knowledge 
relating to the world of Tandy are TilE 
RAINBOW and PCM. lr is a great pleasure ro 
receive them each month. 

Ediwr. 

Denny Church 
McAllen. TeMJS 

Where's the Caret Patch? 

I have an old gray CoCo and I am trying 
to type in ··How Much Will it Cost to Buy 
on Time?" (October 1982. Page 70). Line 120 
has "-Mat the end of the line and I cannot 
find" on my keyboard. Also. are there swap 
meets. CoCo user groups or bulletin boar(l'> 
in my area? 

£. Wood 
4094 Undi[.l Lane 

Sama Barham, CA 9JJJO 

Tit£• " symhol is called a care/. 11 i.\ 
gener(l/ec/ by pressing lfiC' up-arrow key. 
Alllwuglt you see WI up-arrow characler on 
11te screen. 1he complller t·orreclly inler
prets il us a cart•t. 

''The lmercom'' carries lisringsfor CoCo 
cluhs and hulletin hoards. Tlus(ll.\ltally) hi-
1/WIIfhly deparrmeltl lasr ran in May 1991 
(Pap,e 7fl). 

Pictur~ and ound 
Ediror: 

I have a 128K CoCo 3 and r· m looking for 
n scanner device that copies a picture from 
paper and draws it on the graphics screen. 
Also, rm looking for a sound {voice) dig
itizer program or device to connect to my 
CoCo 3 that allows me to change the pitch 
(bass) of the voice. and that has ound 
cffecLS. 

Ediror: 

James Rmh 
f'lll Seymoure A ' 'e11ue 

Newark . .VJ 07108 

T he Flipped Di k 

I am a retired electronics engineer and 
celebr.tted my 71!th birthday last month. I 
have sub cribcd to THE RAINBOW since July 
1984 and keep every copy within arm's 
reach. I am interested in the recent com
ments about using both side of a di k in a 
one- ided drive by flipping the disk over. I 
have been doing this for at least five years 
and have had no problems whatsoever. At 
first, l double-punched the disks as Bill 
Swartz outlined in his letter to THE RAJ'\ 
BOW in April. But three or four years ago. 
BASF Corporation Information System!> 
(Cro. by Drive, Bedford. MA 01730-1-171) 
started manufacturing and selling pre
punched nippies through the BEST Com
pany. at least in California. These disks nrc 
occa ionally on sale for as low as S4.95 for 
a box of 10. I can't understand why other 
companies have not followed ·uit. 

Floyd Kdrnan 
Cilru.\ //eights. Califonuu 

We receil·ed se1•eral replies to the "quest 
forjlippies'' topic. More injomwrion about 
BASF' s disks can be found in Lonnie's col
ll/1111 rhis momh (Page 8). Thanks ro all of 
you for helping om. 

Reviewing Reviews 
Edi(()r: 

Thank you for the review of my game. 
Honor Quest. The commenL'i were very 
helpful. Two changes are in order: J no 
longer call my company Valkyrie Soft
ware. and the price of the game has been 
changed to ~16.50. The S2 shipping and 
handling charge is still in cffec1. I accept 
only checks or money orders, which <;hould 
be payable to me. Please do not call my 
company Valkyrie Sol'twore anymore as I 
have closed my business account. 



SOFTWARE 
ord Power 3 .3 : Power pack 

ord-processor. Fast, Maximum Te 
Memory, 40/ 80 disp lay, HELP 

creen, Graphics, works with all prin 
ers, 80,000 Spell Checker, Punctua 
ion Chkr. llzfl Best._ Rave Reviews. . 

Older Issues for more details. $69. 

Color Schematic Designer: $24 
RGB Patch: $1 5 Screen Dump: $1 5 
Mail list Pro:$1 5 Comp. Checkbk:$1 5 
Home Bill Manager:$1 5 

DOS 3:$24 Ext. ADOS 3: $29 
martwatch RTC: $29 24-to-28: $1 0 

CoCo Max Ill: $39 Fonts(95): $29 
MAx 10: $34 Fonts (36): $14 
CGP220/NX1 000 Color Driver: $14 
Max Edit: $14 SP Checker: $14 

CoCo Graphics Designer: $19 
Label Designer: $19 
Picture,Font,Border Disks: $7.50 ea 

CoCo Util II: Xfer programs between 
IBM & coco. Req. 2 drives. $39 

enocopy: xfer between 300 computers .$79 

utoterm: $34 Vterm: $39 
elewriter 64: $57 
IP Database 111:$69 Calc Ill: $69 

GAMES 

e Quest for Thelda: $34 
Contras:$34 Crystal City: $34 

inistaar:$34 Kyum Gai: $29 
(Other Sundog Games Also Available) 

reasury Pack #1 ,#2 & Space Pa 
(8 Games ea): $29.95 each Pack. 

lots & Cards:$39 Wizd Castle:$10 

BOOKS 
500 Pokes, Peeks & 'EXECs: $16 

upplement: $9 300 Pokes: $19 
II 3 Pokes, Peeks Books: $39 

Color Basic Unravelled: $39 
Disk Basic Unravelled: $19 ~ ,o\ 

uper ECB Unravell~d : $19 ~ r/'~ 

~=-=-=--S~ALE 
oCo 3 Service Manual: $39 2: $29 11 our drives are TOP QUA 

Multipak Service Manual: $19 BRAND NEW Double-Sided Drive 
ssembly Language Prog: $1 8 ith full 1-yr warranty. Our Drive 0 & 

Addendum (for CoCo 3): $12 systems include Case, PS, Drive, 
Full Turn of Screw (Disto) : $19 controller, official RSDOS 200pg 

omp. Rainbow Guide to OS9:$19 manual & $60 software. 
ompl. Rain. Guide to OS9 Dsks:$29 

Rainbow Guide OS911:$19 Dsk:$19 
Full Turn of the Screw: $19 
Inside OS9 Level II: $29 

Musica II: $29 Lyra:$49 
oco Midi lnterf:$99 Software:$59 

OS9 SOFTWARE 
From Alpha Software .. ... . 

Data Window: $59 Data-Merger:$19 
Presto Partner:$29 Level II Tools:$24 
Disk Manag. Tree:$29 Zapper: $19 
Multi-Menu:$19 Warp 1:$34 

S9 Level II BBS:$29 
From Burke & Burke ..... 

RSB: $39 EzGen:$19 Wild Card:$19 
Other OS9 Software ... 

SC File Xfer: $44.95 SDISK 3:$29 
S9 RAMDISK (512K & 1MEG):$29 
creen Print Util.: $19 Menu Utill:$19 

Point-&-Shoot File Selection:$19 

HARDWARE 

512K UPGRADE~·~~~~~ 
b_e__st. No soldering. 120ns chips. 
Low-heat design. Comes with pic 
ure instructions & software (512 

Ramtest/disk/Ughtning, OS9 RAM 
DISK & Backup). ONLY $79. 0 
Board:$39 
1 MEG: $179 (OK: $129) 
4K Upgrades for CoCo II: $29 

MAGNAVOX 1CM135 RGB Colo 
Monitor w/ Tilt, Swivel & 2 Yr. 

arranty . ...INCLUD_ES CoCo 3 RGB 
able, Composite Cable Set & IBM 
able. Only $298 

Disto Mini Controller: $74 
Dlsto Super Controller: $99 
Disto Super Controller II: $1 04 

-in-1 Board: $109 3-in-1: $74 
RS232 Super Pack: $54 

Drive 0: $199 2 Drive Sys.: $299 
1 Drive Cable:$16 2: $22 4:$34 
Bare 51/4• Drive: $79 
FD501 2nd Drive Upgrade Kit:$99 
FD502 2nd Drive upgrade Kit:$1 09 

oshiba 3 1/2" Drive: $79 

20 MEG Hard Drive System: $459 
0 MEG Hard Drive System: $549 
II our hard drive systems ar 

complete read-to-run system fo 
use under Basic & OS9. 
CoCo XT: $69.95 w/ RTC: $99.95 
CoCo XT ROM: $19.95 
HYPER 10: $29 HYPERIII: $1 2 

512K COCO 3: $229 

lntronics EPROM Programmer: $129 
Eraser: $49 Both for $154 

Keyboard Extension Cable: $39 
CoCo 3 Keybd. $39 w/ Cabl: $69 
CoCo 2 Keybd $29 w/ Cabl: $49 

oom 2400 Modem w/ 7yr warr: $99 
Communications Extravaganz 
400 w/ Modem, Softw., Cable: $149 

Magnavox RGB Cable: $19 
erial-to-Parallel Interface: $39 

15" Sheilded Multipak Extension:$36 
0-pin Y Cable: $34 

RGB Analog Extender: $19 
Modem Cable ( 4 - 25 pin): $15 
RS232 2 Position Switcher. $29 
Hi-Res Joystick Interface: $11 

dvanced Gravis Joystick: $59 
Multipak Locking Plate: $8 
Star Ribbons: $8.50 Color: $12.95 

RSDOS 2.1 Chip: $29.95 
68B09E Chip: $14 GIME Chip:$39 
Multipak PAL Chip w/ instructions: 

1 5 (specify Multipak Model #) 

_. ~~~ lMI81Cl ~ 
MICROCOM SOFTWARE • 1387 Brighton Henrietta Town Une Ad eRochester,NY 14623 J ~ txPRis -

To Order: All orders $99 & above (except Printers, Drives, Monitors, Computer) shipped 2nd Day Air at no extra Charge in Continental 
US. We accept Vlsa,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 



When I started writing the game bad. 10 
1988 it v. n n good idea, but 10 the two yeul"!> 
it took me to fini h the game it wa" outdone 
by other. better games. llonor Qut>\t ,.., 
quite vn!>t. and after a shon time of playing. 
the player lo'>e!> le frequently. II b '>t ill an 
excellent game and. although not up to the 
standards of game like Ultima. it is inrrigu
ing and challenging. l agree with your re
viewer that I overpriced it a bit. I um. 
therefore. reducing the price significant ly. 

Editor. 

Scott Settemhrt• 
~ e!ital. New York 

CoCo Radio 

I've had a CoCo3 for fi'-e years and I am 
..,tart10g a new hobby: Ham radio. I want as 
much infonn ation as pos..,ible about con
necting the CoCo to the radio via Packett. 
RTIY. etc. 

I abo v. antto kno'' the equipment I need 
to ph) ..,icall) connect the CoCo to the radio 
and ... oftwarc to mat.e t1 \\Ort.. Please in
clude information a::. to where I can pur
cha'>e the ..,uggested item and what is con
sidered a good price. I appreciate any help 
) ou can gl\ e. 

Gordon McLellun 
8 O.iford Court 

MCII/1\1(!(', Mt ./96(}() 1642 

1-m a \ICJrt. read .. CoCo und Amat<'ur 
Radio: \ Nawral Com!Jmurum .. hy Steven 
Ford ( f\lm·ember 19~9. Page 44) and Mt . 
Ford's updmt• on Pagt• 1:! oj tim 15!>UI!. 

Kudoo; 
£di1m .. 

I v.am to 'hare with RAI'BOW reader.. an 
experience I recently had'' ith MusicWare. 
I ordered :1 copying program from Lester 
Hand., but could not get it to work becau<,e 
of m) computer etup. I .. em Mr. Hand-. a 
letter explatning the trouble. and about 111 
day!> Inter I received a modtfied copy of the 
progr.1m that workc; with m} 'Y'tem. I am 
very pleac;ed about thi<;. u-; I have been in 
pa<it dealing'> with Muc;icWare. l am an avid 
u~erof Lyra. and l feel better knowing I can 
deal directly v. ith il'> creator. After all . v.ho 
t.nows a program better than its creator'? I 
hope Mr. I land::. is around for a long li me. 

Eddy Gene Stephenwm 
Humington. \\rest \ ir.~ina 

llomebrew Multi-Pak Help 
E:.dl/01" 

1 am in the proce s of building my own 
Mutu-Pat.-like interface fortny t2l!K CoCo 
3. I want to u e a real-time clock and have 
Di!>t. 8'\SIC running in the background. Thi-, 
uni t wi ll be different ~;ince it will hou..,e the 
drive controller and DC Modem Pat. plu::. 
Orche~.tra 90\C within a ingle case. in 
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addtLion to providjng two other slots for 
future expansion. This interface will be for 
personal u~e and not for re!>ale. 

Can I remove voltage from a ROM pack 
and leave the data/addre!>'> ltne~ still hooked 
up'' hen ~wttching to another RO\t pact. or 
i' there more to it? Without '>pending hun
dreds of dollarc; on bu!o expansions and 
books. could you give me a brief de crip
tion on how the Multi-Pat. Interface works? 
For example. what pin::. ure .,witched? AI o. 
I heard that Radio Shack t!> dotng away wtlh 
the CoCo. Have you heard an) thing about 
thi!;? 

.I on Money 
4()79 S. Rockford 
Tulso. OA 741(}5 

For informmion on how the Multi-Pol.. 
lmerfoct• worl..s, see 1he FelmWI)' 1985 (Pa~e 
5o) ond May J91iJ\ (Pa g<' 16.\) installmelll.\ of 
'Tum ofth<' Screw .. hy Tony DiSiefano. 

Lost wf! h<'artl. produuum of the CoCo 
has SlOpped Bur you kflml', If's nearly 
1mpossible to catd1 the end of a Rainbow. 

Program Error<; 
Editor: 

I have had m) subscription to TilE RAI 
BOW for several year now and enjoy your 
magazine very much. But lntcly I have had 
problems with what check out to be perfect 
program<~. I get an lltcgal Funclion Call 
error when the program reaches a ccnain 
point Up until the time the error mes age 
'>lops the program. the program works per
fect ly. On programs that make a printout. 
even though I have the ame printer a<; the 
program calls for. my printer only print-. 
gibberish in the form of graphic syrnbot.... 

h tht <; problem in my computer? If . o. 
where i!> it? I have returned it to Radio 
Shact. (where I have a service contract) and 
they claun there is nothing wrong. I have 
checled the program closely and they agn.,--c 
with Rainh<m Check Plus. I hope you can 
help me solve this problem. 

James F. Sayenga 
J 0 ·11 Villa /meramerictma 

San Gtrmon. PR 0075.f 

FC error.\ are generally caused by func
tion ar~umems that or<' out of range (ron 
hig or too .\1/w/1 for t he fimction in question. 
An t•wmple i.1 PHODE 5. l. Check the line 
reported IJ) 1he FC error messar:e. list lit<' 
mriahle.\ tHed. rlten checl.. all occurrences 
ofrlw.\e t•ariahles in the program to ensure 
1hey are ac·m rarely monipulmed. An excel
lem artidr ... Escape from the Bug Zont'" 
hy Eu~t·n<' \ ascom .appeared on Page 58 of 
the January t9R7 issut' Rainbow Check 
Plus is nor infai!Thle - f erwin l)pos may 
I'<'SUIT in .. valid" Check Plu.\ l'alues. 

The printerprohlem.\ you are e.1perienc-

mg seem rt'lated w incnrret r hautl Sl'ttim:.\. 
In additum to ma{ing \ltl"f' wmr priflter 1.\ 

supported h~· a gi1·en proJ<ram. mo{e .\111"1! 
the baud io; S<'l ro match tl!m u\·ed hy rlw 
pro,r:ram. 

High- peed Blue 
Editor: .. 

I have subscribed to this fanta-;tic maga
z.ine incc 19116 and enjoy it very much. I 
encountered a problem with one of my 
games, called Solitaire. I tried to change it 
to use the high-speed pot.e (65495. O) and it 
worked fine. 

Then I wanted this gameto backupto my 
de tination dbk and then <;omething went 
wrong. The fil"!>t few tine!> disappeared and 
a different line came up whtch I cannot 
delete from the program. A.., you can '>Ce 
from the listing I sent. a lot of"garbage"has 
my"eriou'>ly appeared at the beginning of 
Lhe program. too. 

J\.lanfrt>d Klin~er 
6633 W . limn son A \'f!lllte 

M ilwou/.:e<'. II'/ 53119 

Chance.\ are you added 1/te hit?h-speed 
pol..e. leSU!cl If. then sa1 ed the altered pro
gram Todisl.. . 11 If !tout addtnR the slow-down 
poke 0 1 manually slowin.~ the c:omp111er 
downftr.\1. Ojten in1his case. rite sal'edjile 
comaiw. garhuge thai cannot he remm·ed. 
Tlte file i~ permanemly garhl<'d.Jfyoultal'e 
011 lma/unt•d lx1ckup copy, pull iT 0 111 and 
II} agam. 

Entering OS-9 Li ting 
Editor: 

l want to u~ some of the OS·9 program 
li'>tings in yourmaganne. Could you plea. ... e 
tdl me how I go about entering the e li'lt
ings'! Do I u::.e an edi tor/a~sembler, or ,.., 
there ~;ome other program I have to use'? 

Brian De\1<'1 
Po. Bw 7:! 

Bnx1/.:(~n. \S BOJ lifO 
Canadu 

U ~e os-9' .\ ed 1 t or but 1 d cmnmund. 01 

an OS·9·1>a.\C'd re.\t ediwr to elller the pro
J:ram !i.Hillg\. Then yo11 m11M compill' th<' 
program. according w it's type. u.ring the 
OS·9 as.\£'11/hll'r. C Compiler or BASIC09. If 
\'Oil are ju.\1 Marrin~ 0111. ll't' e11coura~e you 
tn e:cpt>rimem with BAfiiCfi<J fint . 

CGP·210 Support 
Editor: 

I've been n faithful reader of I liE RAI\· 
BOW o; ince its very early day,, und 110\1. I've 
added a PCM sub cription. I \ti ll u~ m) 
Color Computer a lot. but I al<>o 0\1. n a non
Tandy IBM-compatible. I have a Tandy CGP 

220 Color Int. Jet printer as pan of my 
ystem. For the Color Computer. I own u 



couple of different printer drivers that print 
. MGE and . CM3 graphics. I haven't seen 
anyone sell a CGP-220 color driver to print 
. G IF graphic~ using compatible~. Can you 
po sibly give me any help in thi matter'! 

Stet·ell Ostrom 
1'16/'J Cedar Lc1/..e Road 
Mi1111etnn/..a. MN 55.NJ 

We ore tmawan' of any program that 
a/loll'S you w create . G [ F screen dump.\ 011 

the CGP-2'10 with 011 MS-DOS machine. Per
hap.\ a110flwr readu can offer a sol/Ilion. 

o. -9 T ypewriter 
£diror: 

Here·._ another trick for those who want 
to use their CoCo keyboards as typewriters. 
If you have the OS-9 openuing :.ystem. you 
can play a tricl.. at the OS9: prompt. When 
the prompt is present. juo;t enter 

bu i ld /p 

Anything typed afler this is sent to the 
printer. Of cour:.e you muM remember not 
toenrer more leners pcrline than the printer 
width. Thio; might be more useful than the 
BASIC line 

10 INPUT AS:PR!NT #- 2 . A$:GOT010 

or the pokes published in TilE RAINBOW 
years ago: 

POKE 360 . 162 
POKE 361 . 191 

I hope the mention of the e three differ
ent method:. al o helps the writer from 
April 1991 who can 't find this information 
when he wants it. 

Editor: 

Charles Scanlon 
Simsbury. Connecticut 

How Does DOS Work? 

When the DOS command is entered. 
e actly 'What happens? Does CoCo look for 
any "invisible" fil es. similar to that of IBM 
during the boot? If CoCo looks for such 
fil e . in what language are these files writ
ten? How can I learn more about the oper
ating ystem? 

Hinh Phansararh 
9267 \'ia \'ista 

Buena Park. CA 9()()20 

The DOS command causes the computer . . 
ro load t'l'erytlung storecl on Track 34 oflhe 
disk in 1/te curremly selected drh·e. If 1he 
jirsr two bytes of that data ore S4F53 fthe 
leuers 0 and Sin ASCII). the CoCo assumes 
the dow from Track .1-1 is a mac/tine-lan
guage program and begim executio11 all he 

third byte. For more information aholll 
how the DOS command works and how you 
can use it. see "A Special Use for the oos 
Command" by Roger Schrag (Not·ember 
198./. Page 140). 

The o -9 Band'"agon 
Editor: 

I have tried to get on the OS-9 bandwagon 
:-.everal times now, but I 1-..eep running into 
problem!>. J become frustrated and quit. I 
have tried Radio Shack's programs (Cat. 
.11700-2331 and #26-3030) and The Compll•te 
Rai,lhOII' Guide to OS-9 disk set. Recently, I 
purcha.<.,ed OS-9 Level II ror the CoCo 3. 
When I purcha~ed it. from my local Radio 
Shac t... dealer. I ~ked to ensure it worked 
with a single-drive disk system. And I was 
re~tssured th::tt it did. After about 10 hours of 
reading and experimenting. I still could not 
get i1 to configure. 

Then T wrote to Tandy Corporation and 
ast...ed them for some help - or a refund . . I 
have not received any response to these 
request . 

I am now considering the purchase of 
tMS' 'viM/ 1 with their OS-W68000system. but 
I would like your opinion after reading Mr. 
Brownson's letter to TilE RA I'IIBO\\ . I re
ceived the information I reque. ted from 
them three times- with postage due. 

Patrick J . lluebner 
N. 878 Hn~v P 

Oconomowoc. lVI .'i.I<Xm 

We hat·e not ye1 receh•ed t ill MMII for 
et·aluOiion. This is subject to change at any 
lime. and ll'e'll publish informOiion nn 1/te 
machine as soon t iS we gel 011e. In 1he 
meantime we are curremly working on 
l!l'(t/uations of the System II from Delmar 
Company and the '/C-9 from Frank llvgg 
Labormories. 

Tm: RAt~Bow welcomes letters to the 
editor. Mail should be addressed to: 
Letters to Rainbow, The Falsoft Build
ing, 1•.0. Box 3115, Prospect, KY 40059. Let
ters should include the writer's full name 
and addre.~. letters may be edited for 
purposes of clarity or to conserve space. 

Letters to the editor may also be sent 
to us through our Ddph.i CoCo '\IG. From 
the CoCoSIG> prompt. type RAI to take 
you into the Rainbow Magazine Serv
Ices area of the SIG. At the RAINBOW> 
prompt, type LET to reach the LI:.TifRS> 
prompt and then select Letters for Pub
lication. De sure to include your com
plete name and address. 

About 
Your 

Subscription 

Your copy of 1111·. RAI"4Hm~v i~ ~en1 

~econd clas:. moll. You muM nolify u~ of 
a new addre~lt when you move. otilica
lionshould reach us no la1er1han the 15th 
of I he month prior 10 the month in which 
you change your addrcslt. Sorry. we can
not be respon~ible for sending another 
copy when }'OU fail to notify Ul>. 

Your mailmg label also how an :~c
counl number and the sub~criplion expi
ration date. Please indicate thi~ account 
number when renewing or correspond
ing with u~. It will help u~ help you bt:uer 
and fo\ler. 

For Canadian and other non U.S. ~ub
~cribcr.., there ma}' be a mailing address 
shown thm is different from ourcditonal 
omce addres~. Send your C0l1'e$pondence 
to our editorial office~ at Falo;oft. Inc .. 
·n1e Fahoft Building. P.O. Box 385. Pro~

pecl. KY 40059. 
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Print#-2 

Happy Anniversary 
to All of Us 

• 

H 
appy lith Anniversary. actually. because it wa-. 11 years ago this month that THE 
RAI BOW first made an appearance. 

h wa!>n ' t much of a "magazine" back then. but we sure were proud of it. And an 
ever-growing CoCo Community wa., really proud of it, too. I think. 

Our very lir.,t ubscriptions came from CompuServe. where I had placed a note in 
the bulletin board (there were no SIGs and forums and things l ike that back then) !.aying anyone who 
had a Color Computer could sub cribe to this newsletter I was staning forS12a year. I also offered 
a "sample" to anyone who left me a message. 

Oneoftho-.e people v.a-. Steve 0 trom of Minnetonka, Minnesota. I sent him a sample. and he 
<,ent me a check fora sub!.cription by return mail. Do you believe Steve hac; been a loyal !.ubscriber 
and a member of the CoCo Communiry ever since? 

l received n letter from Steve the other day. For tht • my tllh Anniversary column. I would Like 
mere I} to quote him. Ste' e writelo: 

Ediror. 
1111 RAINBOI'Y has been my constant companion since I purclwst•d my first Color 

Compmer about 10 )I!W!i a~o. /' \'t watched it grow from a smallne1nlettu to a mega-st:ed 
maga:im.> and gro"K from a me~a-si:ed maxa:ine to its currem si:e today. Yes. I do mean 
~trow! Onr only has to look at the wonderful com em of your CoCo prrwdtcalto .fe(' that it 
contirlltt'~> to grow even though rhe number of pages is less today than ajl>w years ago. Keep 
growing 

I hOI'l' reen a nmple of letters ro TilE R>\INBOW recemh concerning tlze lac/.. of supply 
of''jlippv" disketter. Ma/..111g your own from a ''floppy" is possible bm mme11 lwtfnoftsll tlue 
10 possible damage and data loss. 

BA~I- 'it'lls a ''flippy" as a swndard product. They are called RASF 2St2D Re,•ersible 
Diskeltes and are further idemijietl as BAfiF Part tS4JJ7! These are modr hy the manufacturer 
to be ''jlipptrs" ami are guaranteed. liard ro go wrong with this one 

Tltr last item I wam to memion ts a typo on Page 4 in the Apri/'91 issue ofTIIERAIVB0\\1. 
"For Rainbow Ad1•erri~ing and Markering Office Information. ue Po~?,r 95." How many 
pages were in thl' Apri/ '91 is.~tll'? Ye.\, even TilE RAINBOW editors wi~lt rite maga:ine wert' 
bigger! 

Sre1•e Ostrom 

Yes. we do. Steve. and thank you for your kind words. I will add. for what it is won h. that no 
'mgle computer anywhere hru the uppon the CoCo does. 

And Twill add that, mo t imponantly, one of the main rea ons for this ~uppon is because of 
people l ike Steve who take the time to help other members of our Community . 

Long hve CoCo. 

-Lonnie Falk 
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DELPHI'S 20/20 ADVANTAGE, 
VISIBLY SUPERIOR 

DELPHI 

G E N E 

C 0 M P US E R V E 

$20 

$124 

$120-$256 

COST OF 20 MNING HOURS 
OF DOWNLOADS AND CHAT 

On DELPHI's 20/20 Advantage Plan, you get 20 hours of connect time each month for 

only $20. Additional time is only 2 cents/minute. No other full-featured online service 

even comes close! 

And those are 20 hours of real online fun and productivity. Download files, chat with 

friends. send electronic mail, p lay multi-player games. and make travel reservations. 

Join DELPHI now for only $39.95 and your first 

20 hours are free. With your CoCo and 

modem: 

• Dial l -800-365-4636 

• At Username: type JOINDELPHI 

• At Password: type COC020 

DELPHI 
THE WORLD'S PREMIER ONLINE 

INFORMATION SERVICE 

8()()-544-4005 • 617-491 -3393 

Already a DELPHI member? Type GO USING ADVANTAGE 



have been nsl,.ed man) times about 
"problems·· CoCo Ul-.Crs have had 
u-;mg the 1'andy Di~ct Connect\ DC) 

Modem Pak {Cat. ~26 22~8). Most 
common I) I am asked, ·· How do I 

thl\\ ploud ul>ing the Modem Pak ~ .. and 
• ' llov. can I modi f) it to <)peratc at :;pcedll 
greater than 31 bps•)· · Other questions in
volve t,~smg the IX Modem Pak with dil>l,. 
dttvc~ and the C9Co 3'loo !l(l column dl~play. 

The probkms witl'l downloading. the su. 
column display and use with disk drives can 
be solved b) using QJlC of many th1rd-part) 
temunal program' that ... uppon the DC' 
Modem Pal... v Tem1. Delphitem1. and 
MiktJytenn (among Other~) include the 
ahilit) to dlangc: the 1/0 port addrc:-:- to 
support thl 'i. llowcvcr.the IX Modem Pal,. 
i'> 'illllllmued to ·''", bp., opcrauon. which is 
"orcly inadalluate for upload111g and llown
loading. There i~ no way to increase the 
.,peed of the mod~m sectnln lnMd~ thc.1 IX 

Modem Pttk. 
Ft r the pa~t M!\ era I years. l have advised 

C'oCl> usen. Wilh D1s Rt\S l(' tenntn;~l pro• 
gram" to dis ·ard or return the1r DC Modem 

Martin H. Coot/man. \In . a ph),lli ia11 
lrtlllll'tl in OIIC'SIIw~iolt!l{\'. I•" tl lnnglifll(' 
dct.·franics tin~ert•r and ouapoken ram-
1/WIIIat(Jr wrt rif tht• H(lll'ord C ost•ll of 
th~· CoCo Wttdd. On ndpln. Marl\'; , tht• 
'if(jop oftMINIJ(JI\ s CoCo Ui ai/CI dawhu. e 
mallal(l'r (')( (l,V•I On lim:. I /i., non-e omp111cr 
(1(1.\.fiou' include ruunm~ . momlfainc•l'ring 
t/1121 OlltdiJor photograph\' .. tfarl\' li1·rs in 
Sun Puhlo. Gali{anuu 
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by Marty Goodman 

Pnl.. '· then hu) a 12110 hps modem to uo;c 
'' ith the -;erial port on the oack of the C'oCn. 
I further instructed Lhcr-... of O S-II tcm1ina l 
programs to con~idcr purcha~ing a Tandy. 
Di-;to or Orion RS-.!\2 pnl·l.. to allow opcr:.t· 
tion at 1.!1111 <tnd .!<~IHl bp:-. and higher lran:-
mi~'ion nile'). 

The LX Modem Pak is fpr Ul>C only "' a 
loo-bp~ modem. R!:>-2 ~~ pacl.." ran be u~ed 
with 1200-. 2-lOII· and %(1U.bps modem!.. an<.J 
with null-modem cables at up to llJ.21HI bps. 
to rap1dly and rt.'liabl} exchange data be
tween a CoCo and another computer. Need
le'~> to ~>ay. an RS 2.U pad;. io; a handy thing 
to have. Wouldn't it be great if there were a 
wa) to tum the ~1odem Pak into an RS-2.\2 

pad·."? 
Over time. I thought more and more 

about such a conver'> IOil. The price of the 
IK Modem Pak got lower and lower- it i'> 
now a und Sl(l at !.lOre!> that have it in 
sto;;l,.. The Tand)' RS 232 Pal,. and the Multi
Pal.. lnh::rlacc were uiM.:ontinued and are 
llilPQ~~itllc l(J lind. The Oisto;CRC replace
ment RS-!3:1 pad: doe!>n 't work v. ith Y 
cable~ or "'1th the Slot Pak Ill (a replace
ment for the Mull 1 Pak l. 

Havmg ohserved I ng ago that roughly 
IW(l tlmcb of the IX' Modem Pak circuitry ill 
nearl} identical to that in the RS :!:l2 Pak. I 
l'inally approached TilE R!\ 11\BOW and a 
Color Cotnputer vendor <llxmtthe po~~ibil
ity o t bnnging to the public the inlormat1011 
and mean-; to convert rx Modem Palo.'· Thb 
ariH.;Ie. and the pnxluct:-. and :-.ervicc::~ dt:
wilcd h ter. are the re ... ult. With the in forma 
ti0n contained in this tlrtide. you 'II bt: ahh.: 

• 

• 
I 

to tum a Tand) f)( :>.ttJdem Pal,. imo an RS 
212 pacl,. that wurb \\ ith the lulu Pal.. . the 
c:;lm Pal.. Ill and '\tandard Y cable, Beton: 
going 1nto rhc detaih. I poml out that this 
modifkuuon 1'- tle,lnrctl\'t' to the: m1xlem 
... c:ction of tho: pak. ,\, \U<.:h . pc•r/t>rming rite 
modi{tca//o/1 llll/)1 Ctii'ICiifll\' l'lJ{(/\ tillY cri\1-
111~ wcm·unl,\ for \·ou1 /) .\111uh•nl PbC 

Modem Pak \' RS-232 Pak 
Bqth the standard RS-2~~ Pak and the IK 

Modem Pa plug into the Ct~lc1r Computt:r 
via a Jll-pin edge onnector. BOLh u"c a n:'t' t 
·\I'IA and a IIH~·\111/ Cl),tal to t'Oil\t'n 

'>ignah into "Cric.tl duta. Hoth mterfuw tht:. 
MS 1 to the Color (\ unputcr b) thrcctly 
d\:tN)ing tour port~. an both al!.o a lim' tho 
f\5'51 to send interrupts to the. Color C'om 
puter \ iu the lAR 1 lin¢. ThC) even u'~ th~: 
same lool11all-s.cule logic <:hiP." (u V~t..s (\\ nncl 
a 7lLS!l-ll to dcoodc the four porto; u,qJ b) 
the 6SSI. 

Ho" ever. the I>C' Mod '111 Pa -.end!. the 
handshake und :-erial d ta signab from the 
h5~1 dn-cctly to the on-board Jt -bp~ tel -
phone modem. v. hilc all the current RS,1.\~ 
packs convtHI these '>ignah 1 or fl'pm KS .., 
~31 oltagc levels trtmsmittdl \ ia a fe male 
DB ~" co;nector. In ~1(1dition.thc R. -212 Pt1l.. 
map~ its 6551 to addre!-,1,1!\ '> F6R thrt)Ugh 
· Ff"!6a. where<~:; the Modem Pal\ u-;e~ 

addres..-.e: FF6 through <,lff61-. So the 
Modem PaJ... mu~t be readdressed. Ah.o. 
thol>t! who plan to uw the converted ~lodem 
Pal.. with a Y cab It: mu:>tt disable ill> R9\.t. 
TI1il> i:.n 'ttoo diffi<:u lt. afld I encourage all 
who u-;e th1:. mfom1ution to d this. a-. ''ell. 



Pholo l 

Toollt Required 
The ll.,ting provided here is meant to 

gh e the re!~tder a rea. on able! idea of the 
mtnimum cumple!mt:nL of toub require(!. 
A~ with any hardware project. however. 
experienced tinkerer; m:ly suh~t itute other 
appmpnate tt)Ois once the under;tancl what 
need' to he done. Yt?U -:hvuld have: 

sulderin~ iron 
solder 

- solder .... ucker 
mt:dium phillips scrcwdrivcr 

- cutt ing plicr; 
- flat file 

paper sn,sor-. 
- Dremcl mnto-tool or E>.acto knife 
-wire 
- tin snip!> or hacksa" 

RxD 
Pin 3 of DB-25 

TxD 
Ptn 2 of DB-25 

C4 

DTR 
Pin 20 of DB-25 

CD 
Pin 8 of DB-25 

25 connector. a l t>-pm I)IP socket and four 
small capacitors. The sockot will hold a 
'.1AXIM MAA2.l.! or Jlarris/ lntc'""il ICL.!.,!.! 

lc\cl-convertcr chip. The schematk for the 
circuit is shown in Figure I. The approach 
you take in building the hoard is up ttl you. 
but I can offer 'lOme sugge!>tion:.. 

Usc a nghr-anr:lt'. k male na :!~ w nncc
tor that is dc,igncd to be mounted on a 
prin1ed circui t board. Mount lh ll> connector 
up:;tdt'·dcmn ( :.0 tht: pms slick up 111 tin: an I 
at the edge of your c irculi board. Thtl> 
allows yt>u to convenient I) ~older ''ire' to 
the plll!>. [ .,uggcst th1., bccaul>e few general
purpm.e ctrcull hoards have hole-. in the 
:.taggered arrangement re4uired for I) I) pc 
~onnectors. 

Cut the ClfCUII board snthut it" C>.actly 
3'1• mches v. ttlo and about 2 mchl:l' long. 
Tim wa) .II will ti t .,nugly 111 the area wherl) 
the modem !;ll!'rentl} res1des in th~ lower 
half ol the Mudem PaJ... shell. Drill two 
holes in the hoard e>.<lctl } where the mount
ing holes 1"11~ the uld nuxkm U\cd to go. :.u 
you ~<In conveniently mount the cin:uit 

+5volts 
D-~-+--- Pin 28 of 2364 ROM 
D---lH--- Ground 

Pin 14 of 2364 ROM 

Pin 12 } LJ----- Pin 10 6551 
LJ----- Pin11 ACIA 

LJ----- Pin 16 

c 1 - C4. 22J.tF, 16v eleclrolytic You ' ll need a pencil-type -.oldering iron 
ft1r this project. It mu~t have a tinc-poimcd 
tip and produce a tip temperattr~ between 
6511 and '8Sll degrees Fahre;1hcit. The big 
irons U')ed to make -.taincd glass windm'" 
and soldering g.uns designed for working 
v. ith ts-gaugc wire arc mu <~eccptablc
they will almost certainly de!itroy youP IX: 

\llodcm Pak boar(j. A tool like the Radio 
Shack I s-wan J)l:ncil iron Cat. 116-l-~U.~ 1) 

v. ill do the job, though higher-quality pen
cil irQn!. are desireable if you oan get one. 

Figure 1: Level Converter Schematic 

You should u.,c tllls!O rosin-core solder 
for this project. (6:!-31l solder is al o accept
able.) The !>older you select should be fmrly 
line (22· to 2:'\ gauge). Large-gauge. acid
core and no-core l>Oider are nor acccptabl . 

A ,older l>Ucker ~!. uch a!> Radio Shack 
Cat. IIM-2098) is extreme I) help I ul l>hould 

you accidentall} form a older bridtte be
tween two pins on an I( during inslallation. 
I recommend the -;older o;ucker highly and 
think little ofusmg !'>Older wicks for remov
ing solder. 

I recommend you u:.e lO gauge Wlre
wmp wire. HO\\e,·er. ~-l gauge o;trandcd wire 
will work fine. 

The Levei-Gonversion Circuit Board 
To com ert tht: oc MOllem Pak. you mu.,l 

build a ~mall circuli hoard with a femal I)B· 

board in the ~hell where the nwdem Ul>etlto 
be. Lt>ok at Photo I to sec how the coril· 
pleted pro.Jctl look'· 

Ins tallat ion and :\-1odific~ttions 
1-0pen the DC Modem Pak cal>c. On 

tile bottom ol tht: D\ :\-1odcm Pak. ncar the 
-lO pm card-edge cbnncctor. il> a hlack war~ 

ranty htbcl that conceab a Phill ip~-head 

screv.. Peel off the lahel <~nd d1.,card it. 
Remove the screw and .,et 11 "'ldt:. II y(1u 
want. u ... e a paper tov. d and 'iomc lighte r 
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Cut 
Here 
~ 

D 
----------

0000~ 

X • cut trace here 

• added jumper 
w1re 

+5 wire from 
mod board also 
goes here 

• 

These three traces need I 
~w~ 

Attach ground 
wire here 

Figure 2: M odifications to M odem Pak Board - to attach wires to the circuitboard, use a knife to 
remove some of the solder-re ist coating and solder the wires to the expo ed copper. 

fluid or mineral .,pirit'> to partly dil>!.olve 
and clean the .,11cky gum remaining where 
the label was affixed. 

2 - Remove all five Phillip'>-head 
screw that hold down the two circuit board~ 
inside the Modem Pak. 'There are four screw., 
holding the main board to the bottom of the 
case.and onescrcwholdingasmall satellite 
board to the top of the case. Save these 
screw . Remove the two circuit board\ and 
set them a ide for a moment. 

3- You now need to modify the top 
half of the Modem Pak case to allow for a 
DB 25 connector. U ing cutting pliers. a 
nibbling tool. a file, or some combination of 
the e tool . cut away the plastic on the top 
of the Modem Pak case so that it matche!. 
the trapezoidal cut in the bottom hal f (sec 
Photo 2). While cutting. leave the lightly 
rai!>ed trapezoidal outline. but remove all 
the pla!ttic within the outl ine that fonncrly 
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surrounded the various switches and but
tons. I recommend you use the cutting pliers 
and/or nibbhng tool to remove most of the 
plastic. then use a file to produce a fini hed 
appearance. 

4-Four push-type pins are used to hold 
the metallic ground plane to the M odem 
Pak's main ctrcull board. They are placed 
roughly one ptn m each corner. Remove the 
two pin!> that attach the ground plane to the 
modem end of the circuit board (the end 
with the phone connector and w itches). 
Carefully bend the ground plane back from 
the circuit board. Use cissors to remove 
pan of the ground plane - the cut is to be 
made exactly where the ground plane crosses 
the dotted line <;hown in Figure 2. o,.,card 
the removed ponion of the gound plane and 
leave the remaining (attached) pan laying 
flat again t the circuit board. After cutting 
the ground plane. insulate the mw. cut end 

with a piece of tran parent. fro!.ted tape. 
Otherwise there is a small chance the cut 
edge may hon to pans of the unden.1de of 
the main circuit board. 

5-Again referring to Figure 2. U!te tin 
snipS tO CUI the modem pan Of the circuit 
board away from the rest of the board. I 
stronJ:/.V recommend using t in '>nips. for 
this i the ea ie t. fastest and cleanest ap
proach. But if you do not have t in <;nip.,, you 
can useahacksawtomake the cut. Cam inn: 
Be ~·erv careful not to squash or crack any 
of the componems on the rircuit hoard if 
you use a ''ise to hold the hoard while 
cuttmg it. With tin snip . you can simply 
hold the board in your hand and cut it like a 
piece of paper. Di card the modem ponion 
of the board. as well as the attached LED 
board. (Or put them in your pan s box. for 
they contain two nice LED • a u!teful varis
tor and a 600 ohm phone-line transfonner.) 



6 - Make the two trace cuts indicated 
by the big black X in Figure 2. The trace 
cut of the trace running along the side of the 
74LS04 chip is part of disabling the ROM 
chip, which i nece sary if you are using the 
cartridge with a Y cable. The trace cut oft he 
trace that runs along the side of the ROM 
chip itself is part of altering tbe pon ad
dres es oft he A CIA chip from SFF6C through 
SFF6F to SFF68 through FF6B. 

By far the quickest and easie t way to 
make trace cuts is by u ing a Dremel tool 
with a disk-like grinding bit on it (though 
many other bits will work). lf you don't 
have a Dremel tool. you can use the Exacto
knife method to make the trace cuts. Here' s 
how: Make two deep cuts in the trace about 
1/11> of an inch a pan. Then use the heated tip 
of a fi ne-pointed oldering pencil to heat 
the 1/to-inch section. It should stick to the 
soldering pencil. and you can lift it off the 
circuit board. While not as quick and easy 
as using a Dremel. this is a simple and 
profes!>ional way to make trace cuts. 

7 -Solderajumperbetween Pin 20 and 
Pin 28 on the ROM chip (see Figure 2). This 
completes the disabling of the ROM chip. 

Now solder a jumper from Pin I of the 
74LS04 chip to Pin 8 of the ROM chip. Also. 
solder a wire from the little plate-through 
hole/pad near Pin I of the ROM chip to Pin 
2 of tbe 74LS04 chip. Again. refer to Figure 
2 for details. These two additional jumpers 
complete the alteration to readdress the 
ACIA chip. 

Here are some tips for soldering wires to 
pins on ICs: Heat the pin on the IC and tin it 
with a little bit of solder. Be very careful to 
not short two adjacent pins with a solder 
bridge. If you do shon two pi ns, use the 
solder sucker to remove the bridge and try 
again to tin ju t the one pin. Now cut the 
expo ed pan of the jumper to a very hon 
length (1/16 of an inch, or so. of exposed 
wire) and tin that tip of the wire. Heat the 
pin on the chip again with your soldering 
iron until the solder you put on it melts. 
Then touch the thoroughly tinned wire to 
the wet solder on the pin, and leave the two 
together with the iron there for another 
second or so umil the solder on both flows 
together. Remove the iron, and hold the 
wire and pin wgcthe~ gently for several 
seconds while the older cools. Thi •·solder 
reflow"technique is the best way ( know to 
solder wires to IC pin . 

8 - Cutting off the modem part of the 
circuit board interrupt, the power supply 
trace to pans of the remaining board. and 
two jumpers arc need~d to restore power 
there. Note the three broad. haded traces 
shown at the very top of the remaining 
circuit board in Figure 2. (They arc con
nected above the board by two Lines with 
arrows at each end.) Using a Dremel or an 

Exacto knife. scrape some of the solder 
resist off a ponion of all three traces. Tin the 
expo ed, bare copper wirh a soldering iron. 
Join the three newly tinned traces with two 
jumper wire as shown by the line in Fig
ure 2. After performing steps 6, 7 and 8, you 
will have made a total of two trace cuts and 
added a total of ji1•e jumpers. 

9-Build the circuit board according to 
thecircuitshown in Figure I , and connect it 

Photo 2 

to the 6551 in the Modem Pak using the pin 
information given in the figure. Note that 
only six wire are used to join the ··mod 
board" to the main board holding the 6551. 

10 - Snap the top pan of the case (the 
pan you modified using a file and cutting 
pliers) onto the now completed RS-232 pack. 
After you successfully test the modified 
unit, you may want to reinstall the screw 
that holds the ca. e together. 

11 -The beM way to test the pack i to 
try it with a terminal program designed to 
use the Tandy RS-232 Pak. You'll need tbe 
terminal program, a modem and an RS-232 
cable. If you plan rouse a disk drive. you ·u 
al o need a Y cable. a Muhi-Pak Interface 
or a Slot Pak. 

Plug the new pack into Slot I of the 
Muhi-Pak or Sl01 Pak. Connect the RS-232 
cable from its DB-25 connector to the mo
dem. Load the terminal program, and away 
you go. 

Comments 
The modified pack can be used with 

virtually all terminal-emulator programs 
and external modems (that use a standard 
male-DB-25-to-male.DB-25 serial cable). 
Because the MAX232 and 1 CL232 chips have 
internal charge pumps and voltage inverters. 
they can generate source of both plus and 
minu 10 volt internally to supply the RS-
232 level conveners. Yet they operate from 
asingle+5-volt supply. This allows the pack 
to be easily used with a Y cable or the Slot 
Pak. 

The conversion I have described up
ports only the IUD, TxD. CD and DTR lines of 
the 6551. These are the only Lines actually 
used by the vast majority of applications for 

CoCo users. A few user may need to have 
support for some of the other RS-232 Hnes, 
such as DSR. RTS and crs - especially if 
you use MNP or v .42bis error-correcting and 
data-compressing modems. The e can be 
upponed by adding another level con

verter chip and its accompanying capaci
tors. If you are supporting the DSR line. you 
mu t first disconnect Pin 17 ofthe6551 from 
ground. where it is now connected. before 
you connect it to a level convener. If you 
arc supporting the crs line. you must also 
sever the connection on the Modem Pak 
board between pins 16 and 9 of the 6551. 
Additionally. I recommend you use a 10K
ohm pull-up resi tor connected tO+IOor+t2 
volts on the RS-232 side of the crs input. 

The 6551 AOA chip used in the r:x: Modem 
Pak. like that used in the Tandy RS-232 Pak. 
is rated for operation with a I·MHz 6809 
system. It h. not the 6551A chip that is rated 
for operation at 2 MHZ. However. experi
ence with the older RS-232 Paks has shown 
that. in practice, only a very few I-MHZ 6551 
chip~ pre~ent problems working with a 
CoCo at 2 MHz. If your modified pack 
works fine when your CoCo i set to 1 MHZ. 
but locks up or otherwise displays prob
lems when the CoCo is set to 2 MHz. you 
may have to deo;older and socket the chip, 
then replace it with a 6551A. 

Parts and Services 
I f you are a hardware tinkerer with a 

moderate amount of experience, you should 
be able to accomplish this conversion with 
generally available raw material . Unfonu
nately, orne the parts required are nor 
available from Radio Shack. Frys Electron
ic!> (340 Ponugc Avenue. Palo Alto. CA 
94306; 415-496-6100) can supply you with the 
required level-convener chip and the right
angle. PC-mount DB-25 connector. Radio 
Shack carries a election of circuit boards. 

To make things far easier forti nkercrs to 
accomplish this conversion, 1 and Dave 
Myers of CoCoPRO! have created a conver-
ion kit that includes the level-convener 

printed-circuit board with component sol
dered in place. Those who purchase thi kit 
need only perform the fairly simple instal
lation procedures described above. This 
can save several hours of rime. and aven a 
number of possible mistakes. 

If you are not a tinkerer, take heart. You 
can send your old DC Modem Pak ro Co
CoPRO! For a fee. CoCo PRO! will install rhe 
conversion and return the convened pack to 
you. Finally. CoCoPRO! also ells the 
CoCoPRO! RS-232 Pak. This is a DC Modem 
Pak already convened as described in this 
article. Check theCoCoPRO! advertisement 
in th is issue for pricing on these products 
and ervices. Happy hacking. and I'll see 
you on Delphi! lr:\ 
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Making a list 

and checking 

it twice 
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by Bob Griffard 

renting an inventory of all 
hou!.ehold items can be a 
tedious task. Some may 
ask. "Why bother?" Con
sider living without mo t 
of your po ses ions. Since 

tornadoes. hurricanes. fire and floods arc 
not uncommon occurrences. an accurate in
ventory of household pol> ession · can be 
very valuable when trying to recover the 
co t of these item~. 

House lm•entnry prov1des a mean 
through which you can maintain a complete 
inventory of your household ttems. hem 
can be listed by room. year of purchase. and 
original co-;t. The program calculates a 
probable replacement co~t for each item 
and tallies the inventory by room. list ing 
the original co 1 and the replacement co t. 
Finally. it lists total cost <md replacement 
cost for the entire house. Reviewing the 
total replacement co.,ts m1ght cau e some 
of you to increase your insurance coverage. 

Running H ouse Inventory 
Once the program is entered. saved and 

run. there is a delay of a few seconds while 
a PC LEARO i completed. and then the M ain 
menu appear . The choice!. available are 
!>elf-explanatory. and on the initial run. the 
obv1ous election would have to be Add 

Robert Griffard is a retired us Air Force 
njfice1 who S1tpen•1ud a computer facility 
.1upporting the military Command and 
Comrol fimction. llt uses hi~ Color Com
pilfer for correspondence and enjoys writ
ing ltome-managemem pro~:ramsfor it. (See 
"Bam.fhing Free:er Burn Blues" in the 
April/987 issue.) Mr. Griffard can he con
tacted ut/29 Stage Rd .. Newport News. \ 'A 

23606-2040; ci\Q.I)596-8440. Please include an 
SASE 11'1/en n•que.Hing a reply. 

hems to Lnventory (Option I). You .,hould 
familiariL.e yourself with the codes for the 
rooml> of your house since entries require 
you to u-;e the two-lener codes for Room 
Location. While not restricted by the pro
gram. the length of the item nan1es <>hould 
be less than 16 characters to avo1d undue 
screen distortion. Remember to use easi ly 
understood abbreviauon . Year Purchru.ed 
is entered as a two-digit value (e.g. 91) 
c,ince few of u purchased anything in the 
last century. Pun:hase Price :.hould be en
tered a!> whole dollars. although the pro
gram can handle cent . To stop entenng 
addi tional items. just type END when the 
next item's room location i requested. The 
program i'i currently limited to 500 Hems. 
but this can be altered by changing the 01 M 
Statement!. in line~ 40 and 45. and the 5()(). 
limit value of N 10 Line 280. 

To delete or change an item (Opt ion 2 of 
the M ain menu). you muSt know the item 
number. The item numbers appear on the 
printed output: Lhey appear on the screen 
only when you select See Inventory and 
then File by Room Location. I find that the 
need to change or delete an item uo;ually 
occurs when the content~ of a pecific room 
are being reviewed, and the item number 
has not been included on other crccns to 
make better use of the 32-column di play. 

Program 'otes 
The probable replacement co 1 i com

puted in Line 1260 u!>ing the following fac
tors: Year of purcha..e D<B >: the current 
year T; and an innarion factor P. The values 
forT and Pare <,et in Line 50. I have found 
a value of five percent annually a reason
able inflation facror for item:. purcha ed 
over 10 years ago. However. on such items 
a~ stereos, VCR and computers. the costs 
have actually gone down. On high-value 



items like silver or jewelry, the costs have 
rio;en higher than the computed replace
ment co t'l . For a complete household in
ventory. the value · shou ld almost balance. 

The total number of room is et in Line 
so with the variable H. The DATA statement 
in L ine 55 li~ts all the room codes. The 
meaning of these code are hown in lines 
71!0 and 790. and they are printed on the 
screen when you view the inventory of a 
specific room. The codes for printing at the 
end of a hardcopy are h ted in line 1140and 
IISO. Allofthe ecode ,andtheir meaning. 
can be easily changed to cu tomize the 
program for a specific house. For example. 
my wife and I are the only occupants of a 
four-bedroom house. One bedroom i now 
her ewing room and is coded SE in the 
hou ehold inventory. One bedroom is my 
computer room. coded CR. 

The hardcopy is formatted for the nar
row 41/2-inch roll paper used on the Radio 
Shack CGP-115 printer. The program does 
not. however. incorporate codes to k ip the 
perforation. In fact. no special printer codes 
are u edandthetabsettingsinline 1060and 
t090can be adjusted if you use wider paper. 
Personally. 1 find the narrow paper folds 
neatly to fit in my afe deposit box. and 
when the output is pnnted on normal 81/l
by-tt -inch paper. thero i ample pace for 
adj u tment notes. 

I have used GO SUBs 111 calling thel>ubrou-
• t ines from the Main menu o that the FOR/ 

NEXT tack pointers are automatically ze. 
roed when the loop~ are Interrupted. For 
example. 1f you choose See Inventory 
(Option 3) from the Main menu and then As 
Entered (Option E) from the ~ubmenu. a 
FOR/NEXT loop i ~ ~et up in Line 680 to cycle 
through the data. After viewi ng a screen of 
items. you may want to return to the Main 
menu inMead of viewing the entire inven-

tory. Using GOTO rather than GO SUB requires 
zeroing the tack pointers. whereas theRE 
TURN statement in Line 730 automatically 
zeros the pointers. 

Kudo 
lthankChuckE. Brown.owncrofWe t 

Bay Company. a software hou e in White 
Stone. VA. He reviewed the program and 
modified the crecn di plays to provide 
more appealing presentations. 

Also. the code in Line t280was provided 
by Vernon Nemitz. author of Full Screen 
Editor and Varisal't (reviewed in TilE RAt 'II
BOW. Aprilt987). and ill provided here with 
his permission. This code perfonns a 
PCLEARO from within the program. thu 
allowing the use of the additional graphic!. 
page without having to enter POKE 25 . 

I 32K Disk • 
L 

_l / 

14: POKE 3584 .0: NEW prior to loading the 
program. The pokes in the statement fool 
the PCLEARl command into doing a PCLEARO 
instead. I t works regardles of any previou~ 
PC LEAR statements. the current PHODE. and 
the tatu of any current graphics pages. 

[Editor's Note: After submwmg House 
Inventory to us for publicaflon. Mr. Grif
fard rewrote the program for the CoCo 3' s 
wider screen, allowing tlze emry of remarf..s 
(e .g. serial numbers. brand names. etc. ). 
Also. the outplll routine was modified Jot 
priming 011 standard fanfold paper. The 
l'trsion ofHouse Inventory presemed here 
works with any CoCo with 32K. Mr. Grif
fard will prol'ide the CoCo 3 ''ersion to 
interested readers who send a stamped dis f.. 
mailer and a formatted floppy to the ad
dress or the beginning of this arricle.j 

L0 85 """''""" .. 62CI ··-·-·· 3t 111" ·---· 50 
1ee ··"-"""" a 88C1J ""'""'"" 26 1150 - 284 
250 .......... 237 7te ··---· 184 1110. __ 251 
320 .......... 2CIJI ""' --· 158 1250- 152 

""" -······- 29 
"" ... ___ 83 EHD - 147 

46421 .......... 118 150 ""-·-· 107 sa .............. e 1048 ·-" 20t 

The Listing: HOUSE I NV 

5 ' HOUSE INVENTORY 45 DIHD(500),C(500> : Z$-CHR$Cl 34 ) 
10 'WRI TTEN BY BOB GRI FFARD 50 T-9l: P-.05 :H-18 
15 ' COPYRIGHT JUNE 1991 55 DATA LR,DR .OE.KI.UT .B l.B2,CR. 
20 ' BY FALSOFT , INC. SE .Nl .N2.N3. HA , GA . AT ,ST . PO . YD 
25 ' RAI NBOW MAGAZINE 60 · ··-·····T- CURRENT YEAR P-A 
30 GOTO 1280 NNUAL INFLATION RATE H-NUHBER OF 
35 CLEAR 8000 ROOMS 
40 DIM I S(500 l . L$( 500 l 65 ' ········ ROOM CODES ARE IN 

July 1991 ntE R.AINBOW 15 



LINES 1230 & 1240 AND IN 
LINES 2070 & 2080 

70 ' HARDCOPY PRINT FORMAT 
TED FOR 4 1/2 INCH ROLL PAPER 
9S ' ---------MAIN MENU 
100 CLS:PRINT" HOUSE INVE 
NTORY":PRINTSTRINGS(32 . 134): 
110 PRIHT" ITEMS IN INV ENTORY• " : 
N 
120 PRINT" DO YOU WANT TO: " 
130 PRINT: PRINT TAB(3)"1> 
ADD ITEMS TO INVENTORY" 
140 PRINTTAB(3)"2> DELETE OR CHA 
NGE AN ITEM" 
1S0 PRINTTABI3l"3> SEE INVENTORY 
" 
160 PRINTTABI3)"4> PRINT INVENTO 
RY" 
170 PRINTTAB(J)"S> OAD INVENTOR 
Y FROM DISK" 
180 PRINTTAB(3)"6> SAVE INVENTOR 
Y TO DISK" 
190 PRIN1TAB(3)"7> QUIT" 
200 PRIHT:PRINTSTRINGSC32 . 131) : : 
INPUT" INPUT CHOICE (1-7) ";A 
210 ON A GOSUB 260.340.640 . 9S0. 1 
180.1220 . 240 
220 GOT01 00 
230 ' - -- QUIT PROGRAM 
240 CLS:PRINT" QUIT THE PR 
OGRAH": PRI NTSTRI NGH 32.134): I NPU 
T" ARE YOU SURE y/n " :RS:lf RS-" 
Y" THEN CLS:END:ELSE RETURN 
2S0 '----------ADD ITEMS TO LIST 
260 CLS:PRINT· ADO ITEMS T 
0 LIST" :PRINTSTRI NGSC32 .13ll : 
270 PRI NT" TYPE end TO STOP ENTR 
IES." 
280 N- ll+l: IF II-S00 THEN GOTO 320 
290 PRINTZS"1tem"ZS"no"Z S;N :PRI N 
T:INPUT" ROOM LOCATION: " ;ES:IF 
ES•"END" THEN 310 
300 LS(N)• ES:INPUT" ITEM NAME: " 
:I S(N):INPUT" YEAR PURCHASED: " ; 
O(N):INPUT" PURCHASE PRICE : S" :C 
CNJ:GOTO 280 
310 N- N !:RETURN 
320 PRINTZSZSZSZS"sorry"ZSZSZS" t 
he"ZS"flle"ZS"1s"ZS"full "ZSZSZS: 
ZS-CHRS(l2Bl:SOUND1S0 . 3:FORX• lTO 
3000:NEXT:GOTO 310 
330 ' ---------- DELETE AN ITEM 
340 CLS :PRINT" DELETE OR CHA 
NGE ITEH":PRINTSTRINGS(32 . 131): 
350 PR INT:PRINT"YOU MUST KNOW TH 
E ITEM NUMBER TO EITHER DELETE 

OR CHANGE AN ITEM. " 
360 PRINT:PR INT" 00 YOU WISH TO: 

370 PRINT:PRINT" <1> RETURN TO 
MASTER MENU" 

380 PRI NT:PRI NT" <2> DELETE AN 
ITEM" 

390 PRINT:PRI NT" <3> CHANGE AN 
ITEM" 

400 PRINT:INPUT" INPUT YOUR CHOI 
CE (1 3) ":S:IF S• 1 THEN RETURN 
ELSE IF S•2 THEN 430 ELSE IF S• 3 

THEN Sl0 

no 
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41 0 IF S• l THEN RETURN ELSE IF S 
•2 THEN 430 ELSE IF S•3 THEN Sl0 
420 ' ----------CHOICE: DELETE AN 

ITEM 
430 CLS:PRI NT" DELETE AN 
ITEH" :PRINTSTR INGS(32 .131J:PRINT 
" ITEM NUMBERS HIGHER THAN THE 

DELETED ITEM CH AN GE WHEN THE 
ITEM IS DELETED. " 

440 PRI NT:PRINT" DELETE HIGHEST 
NUMBERED ITEM FIRST. " 
4S0 PRI NT:I NPUT· ITEH NUMBER TO 
BE OELETEO" :K:I F K>N THEN PRINT" 
INVALID ITEM NUHBER" :FOR TT-l TO 
1200 :NEXT:GOT0470 

460 B•K :PRI NT" DELETED ITEM. ": 1 
S(B)", " :PRINT• WAS LOCATED IN "; 
LS(B):FDR B• K TO N: IS(8) • 1S(B+1) 
:LS(8)• LS(8+l):D(8) •0(8+1):C(8)• 
CIB+l): NEXT B: N•N -1 
470 INPUT" TYPE <1> TO DELETE AN 
OTHER ITEM. <2> TO RETU RN TO 
MENU": J:IF J- 1 THEN 430 

480 If J- 2 THEN RETURN 
490 IF J<>1 OR J<>2 THEN 470 
S00 '---- ----- CHANGE AN ITEM 
S10 CLS:PRIHT" CHANGE AN 
ITEM": PRI NTSTRINGSC32 . 131l :: INPU 
T" ITEM NUMBER TO BE CHA NG EO":X: 
IF X>H THEN PRINT"INVALIO ITEM N 
UMBER":FOR TT- l TO 1209: NEXT : RET 
URN 
S20 B- X:PRI NTB;LS(8):1 S(8l :D(8) : 
C(B):PRIHT" 00 YOU WISH TO CHANG 
E": PRI NT:PRI NT" <L> LOCATION 

<I> ITEM NAME 
<Y> YEAR OF PU 

RCHASE <K> COST" :PRlN 
T:I NPUT" YOUR CHOICE IS: " :XS 
S39 IFX S-"L"THEN S80 
S49 IF XS-"I" THEN S99 
S59 IF XS-"Y" THEN 690 
S60 IF XS-"K" THEN 61 0 
S7 9 IF XS<>" L"ORX S<>"I"OR XS<>"Y 
"OR XS<>"K"THEN RETURN 
S80 INPUT" NEW LOCATION: ";CS:LS 
( 8 J-cs: GOT0629 
S90 INPUT" HEW ITEM NAME: ":CS:I 
S<Bl•CS:GOT0620 
600 INPUT" NEW YEAR OF PURCHASE: 

":G:O(B)• G:GOT0629 
610 INPUT" HEW COST OF ITEM: ": G 
:C(Bl- G 
620 PRI NT" PRESS <I> TO CHAN GE A 
NOTHER ITEM": PRI HT" PRESS <2 
>TO RETURN TO HENU": INPUT S:I F 
S•l THEN S10 ELSE RETURN 
630 · ----------VIEW THE FILE 
640 CLS:PR INT" VIEW THE 
FILE":PRIHT STRJ NGS(32 . 13ll ; :PRI 
NT:PRI NT" 00 YOU WANT TO SEE :" :P 
RINT:PRINT" <E> THE FILE AS E 
NTERED <L> FILE BY ROOM 
LOCATJON": PRI NT: INPUT J S:IF JS-" 
L" THEN GOTO 760 
6S0 '----------PRI NT OF FILE AS 
LISTED 
669 CLS:PRI NTZ S"1nventory"ZS"lis 
ting "ZS 

no 

679 PRINT"ROOH" :TAB(B) " ITEM": TAB 
(18l "YR": TA8(22) "COST": TAB(27l "R 
EPL" 
680 FOR B- 1 TO N: GOSUB1260 
690 PR INT LS(Bl:TAB( 4)1 S(8):TAB< 
17)0(B) :TA8(20)C(Bl :TA8(24)R 
790 IF 8/12-INT( B/12) THEN 710 E 
LSE7S9 • 
710 PRINT8480 . .. cONTI NUE m 
EHU ": 
720 RS•INK EY S:IF RS-"" THEN720 
730 IF RS•"H"THEN RETURN 
740 CLS 
7S0 NEXT B : PRI NTZ S"en~'ZS" of"Z S" 
f11 e" ZS: INPUT" PBESS ente r TO RE 
TU RN TO MENU ":RS: RETU RN 
760 CLS:PR INT" INVENTORY BY 

ROO H" :PRINTSTR INGS (32 . 131l:PRIN 
T" <1> ALL ROOMS": PRI NT:PRI NT" < 
2> A SPECIFIC ROOH" :INPUT Z:IF Z 
• 1 THEN 800 
77 0 CLS:PR INT" SELECT THE 
ROO M" :PRI NTSTRI NGS(32 .13ll : :P RI 

NT:PRI NT"YOU HUST USE 2 LETTER R 
OOH CODE" 
780 PRI NTSTRI NGS(32 . 140J:: PRINT 
" LR- LIVING RH" ,"CR -COHPUTER RH", 
"OR-DI NING RH" ,"SE-SEWING RH","O 
E-OEN","Nl -MASTE R BATH " , "KI -KITC 
HE N" ,"N2-HALL BATH"," UT -UTILITY 
RM". "N3-HALF BATH " , "Bl-BEOROOM 1 
", "HA-HALLWAYS" 
790 PR INT"B2-BEDROOH 2","GA-GARA 
GE","AT-ATTIC"."ST-STORAGE" , "PO
PORCH"."YD-YARO" : PRINTSTRIHGS(32 
,131) ::INPUTRS : FS-RS 
890 TC•0 :CR•0 :RC-0:TR-0 :1F Z-2 T 
HEN 820 
810 RESTORE:FOR E-1 TO H:READ FS 
820 V-0 :GOSUB830: IF Z- 2 THEN RET 
URN ELSE NEXT E:GOT0930 
830 FOR 8• 1 TO N:I F LS(B)<>FS TH 
EN 890 
840 GOSUB1260:PRINT B:TAB(S)LS(B 
):TAB(9)1 S(B):TABC22)0(B):TA8(26 
)C(BJ :V•V+l : CR• CR+CCBJ:TC- TC+C(B 
l:RC- RC+R:TR- TR+R:lF V>• l2 THEN 
8S0 ELSE 890 
8S0 V-0:PRI NT8489." cONTI NUE 

mENU": 
860 RS•IHKEY S:IF RS-""THEN 860 
870 IF RS-"H"THEN Z- 2 :RETURN 
880 CLS 
890 NEXT 8: IF CR-0 THEil 920 
900 PRINT" TOTAL COST FOR THIS R 
DOH WAS S" :CR:PR INT" REPLACE 
HEHT COST FOR THIS ROOM IS S" 
: RC: PR I NTi480." cONTI HUE mE 
NU" ::I NPUT RS:IF RS•"M"THEN Z• 2 
910 CLS :CR-0 :RC•0 
920 RETURN 
930 PRI NT" TOTAL FOR ALL ROOMS W 
AS S": TC:PR IHT" REPLACEM 
ENT COST ALL ROOMS IS S": TR :PR 
INT:I NPUT" PRESS enter TO RETURN 

TO HENU" :RS:RETURN 
940 '- --------- PR INT THE INVENTO 
RY LISTI NG 
9S0 CLS:PRI NT:PRINT" DO YOU WANT 

no no 



:":PRINT:PRINT" <1> ALL ROOMS" 
:PRINT:PRINT" <2> A SPECIFIC R 
OOM":lNPUT Z:lF Z- 1 THEN 970 
960 PRI NT "WHICH ROOM ?- NOTE YOU 

MUST USE TWO LETTER ROOH CODE" 
:INPUT RS:FS-R$:GOT01060 
970 PRI NT: lNPUT" PRESS enter WHE 
N READY ":RS 
980 INPUT" INPUT MONTH/YEAR OF L 
!STI NG ";MS 
990 PRINT I 2." HOUSEHOLD INVENT 
ORY AS OF " :MS 
1000 PRINTIJ 2. " REPLACEMENT COST 

COMPUTED AT ":P* 100: "S 
1010 PRI NT0-2. " PER YEAR FROM YE 
AR OF PURCHASE." 
1020 PRINTI-2 
1030 RESTORE 
1040 TC-0:CR-0 :RC-0 :TR-0 
1050 FOR E- 1 TO H:READ FS 
1060 PRINT# 2 ,"RM": TA8(10)" 1TEH" 
:TABC23l"YR":TABC27l"COST":TABCJ 
3l"REPLACE" 
1070 GOSUB1080:1F Z-2 THEN 1160 
ELSE NEXT E:GOT01130 
1080 FOR B-1 TO H:IF LSCB><>FS T 
HEN I 100 
1090 GOSUB1260 :PRlNT0-2.LSCBl:TA 
B(5)1 S(8) :TAB(22)D(B); TABC26);:P 
RlNT/1 -2.USING"S###I":CCB);:PRINT 
fl. -2 . TABC34) :: PRI NTJI-2 .USING"S/1/NJ 
I": R: CR-CR-+-C( 8): TC-TC-+-CC B l: RC-RC 
+R:TR-TR-+-R 
1100 NEXT B:IF CR-0 THEN 1120 

1110 PRINTf 2:PRINTf-2. " TOTAL C 
OST FOR THIS ROOM WAS S" : :PRJ 
NT#-2. USING "S/I:I#Ih1.#f" :CR:PRINT 
1-2 ." REPLACEMENT COST THIS ROOM 

IS S"; :PRIIH# · 2,USING"SI/I/(/4/I. 
Of":RC:CR- 0:RC-0:PRINT0-2 
1120 RETURN 
1130 PRINTD 2:PRINT#-2. " TOTAL F 
OR ALL ROOMS WAS S" ;:PRI 
NT(/-2. USI NG" S/1011141. ffO": TC: PRINT 
#·2. " REPLACEMENT COST ALL ROOMS 

IS S"::PRINT#·Z , USING"S###If. 
I#J":TR 
1140 PRINT#-2:PR INT/1·2 ." LR- LIVI 
NG ROOM. OR-DI NING ROOM. DE- DE 
N":PRINTH 2." KI-KITCHEN. UT- UT 
IUTY" : PRINT#-2. " B1-MASTER BED 
ROOM . B2-GUEST 8EOROOM":PRINT# 
·2 . " Sf-SEWING ROOM . Nl-HASTER 
BATH":PRIHTI-2 ." HZ-HALL BATH. 
N3-1/2 BATH . HA-HALL" 

1150 PRINTU-2." GA-GARAGE. AT-A 
TTIC. ST-STORAGE": PRI NTU 2." PO 
-PORCH. YD-YARO CR-cOMPUTER RH 
" 
1160 PRI NT :INPUT" PRESS enter T 
0 RE TURN TO HENU":RS:RETURN 
1170 ' -- --- ·- - LOAD DATA FROM 0 
JSK 
1180 CLS:PRINT" LOAD DATA F 
ROM OISK":PRI NTSTRI NGH32 . 131):: 
PRINT:INPUT" WHAT IS DATA SOURCE 

DRIVE NUMBER: ";ON:ORIVE( 
DN):PRINT:I NPUT" PRESS enter WHE 

AJJ 530 Public Domain Programs-$145 Value 
AJI1 ,020 Subscription Prograi'TlS-$260 Value 
AJJ 250 Graphic Pictures-$70 Value 
ENTIRE PACKAGE Regularly $475 

N READY " :RS:OPEN"I".#1,"HOUSEIN 
V/DAT":Jr EOF (1)- -1 THEN 1200 
1190 INPUT #1. N: FOR B-1 TO N:CLS 
:PRINT@233.ZS"load1ng"ZS"data"ZS 
:LINEINPUTI1,1S(8 ):Ll NEINPUT61.l 
S(8) :INPUT#1 . 0(8):1NPUT#I.C(B):N 
EXT B 
1200 CLOSE#1:RETURN 
1210 ' · --·-· -SAVE DATA TO DIS 
K 
1220 CLS:PR INT" SAVE FILE 
ON OISK":PR INTSTRINGS(32.131l::P 
RINT" WHAT IS DESTINATION DRIVE " 
: :INPU1 DN:DRIVECDN):PRl NT:PR IN T 
" DATA WILL BE SAVED AS 

HOUSEINV/OAT-":PRlNT:INPUT" P 
RESS enter WHEN R(AOY";RS 
1230 OPEN "O".#l ."HOUSEINV/OAT": 
PRINTiii.N 
1240 FOR B-1 TO N: CLS:PRINT@235 . 
"sav ing data" 
1250 PR INTfl .IS(8):PR INT#l.L${B) 
:PRINT#l.D(B):PRINTf1.CCBl:NEXT 
B:CLOSE#1:CLS:PRINT" DATA HAS BE 
EN SAVED TO DISK":PRINT:INPUT" P 
RESS enter FOR MENU":RS:RETURN 
1260 1-CT-OCBl)*P:R-INT((I*CC8)) 
-+-C(B)):RETURN 
1270 END 
1280 POKE182.0:POKE183.PEEK(l88l 
:POKE184,0:POKE185,16:POKE186.PE 
EKC188):POKE187 ,0 :POKEI88 .P EEKC1 
88)·6:PCLEAR1:POKE183.PEEKC183)-+-
6:POKE188.PEEK(l88)+6:GOT035 

Eadl Set Of 10 Disks 
Only $35.00 ! 

Buy 2, Get o .. Free! 
Set#1 
Clipart 
Space Pictures 
Animals 
More 

Set 112 Set 113 
Celebrities Adult Only 
Cartoon Characters A-Rated 
Great Graphics 
More 

Beautiful Women 

T&D Subsaiption Softwcwe • 2490 ••s Stanclsh Dr., Holancl, Ml49423 • 616-399-9648 
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CoCo 
Consultations 

Monitor Extender Cables 
by Marty Goodman 
Contributing Editor 

• 

~\ hen I t'\ tend the mble of,,. RCiB 
mrmum u.1111g a w/f-made t'\tentlrr 

cahlt'. thr pit tun qualtt\· detamratt'\ llfl
/u eahly tf I add nun t' thau aho111 IS /Ill he\ 
oft' \lt'll\itm ./.1 tltt'l't' a wu.1 to ma/..e almr~er 
\'td£'0 l'\'1£'/lder and /If It low ,,i,~nalqtmflly? 

Tee/ Jaeger (TI.D.IIIF.(il.R) 

rm·c·ttt'nlle. Nonh Camlma 

A I .,UIH!C't you u..c ribbon cable! for the 
ext;r;der cable com.truct the c;ahlc 

'o that every other wire of the ribbon cahlt: 
i'> a ground wire. For a CoCo-type R\oB 
cable. your cable'' \\ire' would he \oND. 

Red. G'D. Green. u")· Blue. GND, Sound. 
G\11.>. IIS}nc. G'l>. \S)IlC and \o!I.D. You'll 
need a 13-\\ ire nhhon cable fori hi ' purpo...c 
(II \\ ire., if you 'end \Ound 'cpar.Ht!l). 
" hich i'> ... omething I recommend) You 
ma) need aver) hon length of non-every
other-wire-ground cable if you arc u'ing a 
Ill-pin. dual-row connector that plug' into 
the bottom of the CoCo 3. (Such connector' 
are available on I) rnacrrmp-on form. not in 
'older-cup form.) In thi'> t·ase. crimp the 
... hon cable to the connector. and 'PI icc the 
matn cable to it. In Ill} experience. this kind 
of "alternate-ground'' video cable allow' 
excellent images" ith cable length'> up to 211 
feet. This cable approximates a situ.uion in 
"hrch ever)• "gnal '' 'ent on a scpar.uc 

Ha11i11 fl. (;ooclman. M.D. a pltnuicm 
trai11t!tl in alle.\tlrt'siology. is a ln11gtime 
t•ft•ctronic .\ tm/..t•rer u11d owspoJ..en com-
1111'1/tutor .101 t of the 1/oward Cost•// of 
the CoC tl ,wrfd. On Dt•lplu. Mart\' is tlte 
\IC.np oj R ti\Hml • .\ C oC n '\IG and duwha.\e 
nwna~t·r of 0.\ IJ Onflltt•. I h.\ IWIH omputel 
pauimt!> induclc 1'11111111/g. mou/1/alllt!t'l'lllg 
ami omdoor pltotogruphy. Marl\ Ill'£'\ in 
\an Pahlo. Call}omia. 
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coaxial cable. hut co"':. lc~o,s and i\ lcs., 
bulky. 

Xmodem \ S. Ymodem vs. Zmodem 

• 

\Vhat i.\ thl' aclt·antage of Ymotfem 
m·er Xmodem? What is tlrl' adt·an

tuge of lmndem mer Ymodt'm? 
Tom Dmlr (HA!!.CO) 

Brookfield. \\ tscmHin 

A Ymodem IS an attempt to improve 
speed of data tran millsion over that 

of Xmodcm when u'>rng packet witching 
network:. 'uch as Tymnet ru1d SprintNct 
(formerly Telenet) to link to another com
puter 'Y'tcm. Zmodem represents a more 
recent. relined ;md erficient approach to 
increa'>tng throughput over 'iuch packet 
'"itching network .... Th~ advantage of 
Ymodem over X modern or Zmodem over 
Yrnodem dcpenr.b on e>.actly which net
work" you are u~o,rng. to which sy:.tern you 
arc connected. what time of day you U\C the 
'>) '>tem (that i .... how heavil} loaded "that 
packet '} -.tem with other user:.). and on 
hov. well the implementation of the par
ticular protocol (Xmodem. Ymodem or 
Zmodcm) i-; written for the terminal pro
grum you arc using. Thus, 1here i!-. no gen
eral answer I can give to your queMion. 
However. I can give you ··number:.'' ob
tained in ccnain '>pccific LCM\ I ht11e done 
with Dclph1. In these te..,Lo;, Ymodem proved. 
at 3<XI, 1 :mu and 2~011 hps. to. 20 and 10 percent 
(respectively) raster for downloading than 
Xmodem. I u ... ed a J>c.compatiblc, Sprint-

ct. and was working late at night (IO\\ net
work and Delphi u..age). In similar te-.t-.. I 
found that Zmodem provides about a 1 ~ 
percent incrc~ e rn the speed of download
mg over Ymodem at 2~00 bp'>. 

ote that. if you arc not going through a 
packet-switching ~ystem and arc connect-

ing to a -.mglc u'errnachrne at the <ltherend 
of the line. Zmodem oflef' almo-.t no ad
vantage in 'peed over Jowl}. ancrent 
X modem (although it offer\ 'Oillt!\\ hat 
better performance in high line-noi ... e '>itu
ations). Note. too. that a bud implt!rnenta
tion ofYmodcm (such a\ the direct-to dio,k 
Ymodcm implememation found rn Grl'I(
E-Term 1 '! 'i) makeo; download ... 1.1ke a lot 
longer than a good implementation ('uch m. 
that found in \.Jerm). Both implementa
tions work, but one i a lot fallter tht~n the 
other. 

Getting buck to your original queo.,tion. it 
appear<., that if you are using Delphi at 1200 
or 2-IOU bp~. it is to }Our advantage to u ... e 
Ymodem ruther than Xmodcm. Zmodem 
gi1e you a funher speed incrca,c. but in 
my experience thi~ increa-.e i.., only 1 'I per
cent. \0 the fact that Zmodcm i., currently 
not available to Disk BASIC CoCo Ulo.Crs io; 
not. in my opinion. any big deal. (I um told 
that Ultmwterm ~ o. a new relca'c of the 
very fu ll-featured Di k BASK \hareware 
program by Ken John..,ton. features 
Zmodem. Th1s relea ... e is .,chedulcd fo r July 
ol 191>1.) Phrllip Brown (T IIH+RRLI) is 
currently beta te!.ting working ver;ion-. of 
rz and sz (Zmodem file-tran\fer modules) 
foros c) u ... ers on Delphi. For more informa
tion about the various protocol'> • ...ec "Oh
serving the Social Grace!.·· by Tim Koonce 
(November t9 9. Page 72). 

Durn ing J::PRO\.ts 

• 
!ll'anlto bw·11 a copy oj'AOOS imo an 
EPR0\1. A friend Jw,\ a P<. -computih/e 

witlt all FPROJ1 prOf!.I'0/11/IIer. \VItm IS iii
\'Oired 111 hrmging the ROM data file from 
the CoCo 1o tit£' P( and makmg lllllitohle 
for tilt' PC fxtlt'd 1-.PR0\1 programmt•r? 

I om Thomas ( fOMI HWII!!.) 

.lane,\\ illt', Wi.IC om in 



A Fir-;t. you must bring the file over 
from the CoCo disk to a PC compat

ible di.,k. You can do this in one of evcral 
wny'>. On the CoCo. )'OU can use my COC02MS 
conver-;ion utility (TIIE RAI sow. June and 
July 19!16) to get the file!. in MS-DOS fonnat. 
Or you can use any of several utihtie~ 
wriuen for MS-DOS (such as £/ire Xfer. 
X enocopy and CnCn Uti/ II) that transfer the 
CoCo disk file to an MS·DOS type noppy or 
hard drive. You can alo;o dispense with 
disk-tramfer utilitie altogether and run 
tenninal programs on both the CoCo and 
PC. Usc a null-modem cable to lmk the tY. o. 
and end the file from the CoCo to the PC 
u ing Xmodem or Ymodem. If the PC and 
CoCo are located away from each other. 
you can upload the ADOS data fi le from your 
CoCo to your workspace on Delphi. then 
later download it using your friend' s PC. 

Once you have the file in the PC. you 
need to condition it to a fonn compatible 
with f>C.ba ed EPROM programmer;. You 
need 10 cut off the first five bytes oft he file. 
then trim the file down to either S20UO bytes 
if it han SK ADOS or M>O~·J file or to 54000 
bytes if it i an £wended A.DU.\-.f file. Thi' 
can be done quickly and easily u ing DEBUG 
on the PC. For example. say your file is 
called EPROM. B 1 N and that it is the dnw file 
for a S4tJOO.byte £wended ADOS·3 ROM. Enter 

DEBUG EPROM. B 1 N. AI the Debug prompt 
( - ). type H 1 OS 4000 100 and presc; ENTER. 
Thi hifts the SomiO byte' staning at the 
sixth byte in the file down five bytes. effec
tively dt po ing of the fir t fi ve byte in the 
file. Then type R CX and pres E..'TER. You 
are shown the contents of the ex regi!.ter 
and offered an opponunity to change that 
value. You will probably be shown that ex 
holds a value of S4100. Set it to $4000 by 
typing 4000 and preso;ing ENTER. Resave 
the file to disk by typing w and pres ing 
E:-ITER. You have now conditioned the fi le. 
(Substitute S2000 for S4000 in all the above 
step if you are condttioning a file for an SK 

EPRO~I.) 

If you want to burn a Motorola 68766 (24-
pin, 8K-by-8) EPROM for your Tandy con
troller that doc not have a 28-pin ocket. but 
your friend 's PC-bascd EPROM programmer 
has provi~iom, for buming only 27 scrie 
chips. you can probably ~ti ll bum the 68766. 
Use the following m~truction to make an 
adaptor socket for the programmer. Posi
tion a 24-ptn 'itx:ket (prcferabl) a ZIF socket) 
over a 2 -pin header ~o that pins 1. 2. 27 and 
28 of the header are not attached to any
thing. Pin., I through 12 of the !locket over
Jay pins )through 14 of the header. and Ptm .. 
13 through 24 of the MX:ket overlay Pin!> 15 
through 26 of the header. Now solder 1<>-

gcthcr all overlaying pins, except the ptn 
pairs associated with pins Ill. 21 and 24 of the 
2~-pin <.,ocket (pino; 20. 23 and 26 of the 
header). Now run a jumper between Ptn Ill 
of the 'ocket and Pin 23 of the header. 
between Pin 21 oft he socket and Pin 2oft he 
header. and between Pin 24 of the o;<x:ket 
and Pin 28 of the header. This leaves pins 1, 
20, 26 and 27 of the header unconnected. 
With such an adaptor, you can program a 
61(766 chip. Thi assumes the progmmmer 
suppons 27512 chips and that you can over
ride the v sening of 12.5 volt <; nonnally 
a sociatel"with 27512 chip and set it to 25 
volt . Thi is the case for the programmer 
<;oft ware for the popular. inexpensive Sun-
hinc brand !:PROM programmer commonly 

used on PC-compatible . One funherdetail: 
With the more recent revi ions of the soft
ware fort he Sunshine programmer, you can 
even tell the programmerthat your buffer i 
only S2000 or $4000 byte in size. instead of 
the SIOOOO byte expected with a 27512 chip. 
Just use the Alter Target Zone option to set 
the bu ffcr to stan at soooo and end at s 1 Fl'F. 
and set the EPROM target zone to stan at 
soooo. Even tfyour software is old and you 
cannot override buffer ize. there i no 
hann -you' ll just be programming the 
ch ip eight times. Be sure to select the Intel 
algorithm when programming. 

JBvt~ijte 6 BtU!Pf) e 
P.O. Box 733 

Maple Valley, WA 98038 

U.S. ORDER DESK : 
(800) 237-2409 

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

OS9 Sottw.-e (• >= 256K; - >= 512K requtred) : 
WORLD CLASS CHESS• - Use your Tandy Cyrus Chess canrldge under OS9 L2 
FILE SYSTEM REPACK 1.1 - Popular d isk delragmenter. NEW VE RSIONI 
FILE RECOVERY SYSTEM - he~s rebuild crashed d isks 
A. S. B! - Real Disk BASIC for Level 2 (BASIC ROM required). 
EZGEN 1.09- OS9 boolfile editor 
CYBERVOICE (Software onlyY - Run your SIS S....,erVoice wJ OS91 
PERT ASCII'- Muhl-user scrambled letter word game. 
WILD & MV - Wildcard & move directory entry utilities 

BASIC Software (• >= 256K : - >= 512K required) : 

$29.95 
$29.95 
$24.95 
$39.95 
$19.95 
$24.95 
$19.95 
$10.95 

HYPER-110- 16K Hard disk I big floppy BASIC. Specify B&B or OISTO hard disk $20.95 
DAGGORPATCH- Disk patch for Dungeons of Daggoralh $ 9.95 

HYPER-I/O COl1J&'# on floppy disk .!: is EPROM;UJJ ... HJ'PER-PO :UioW7 I~ flopp) wul JIIUll JJslc 
dirw:tonn, witll 100.1 MIL ccmpatibility. IVt> ~nJJJIC'IId HYPER-I/O for 88.." t!: BASIC usc•, but it 
m:~y be> iiJCOlltfKUiblt> witll SO/Ili' ofyr>ur CCIIU114'1'CtiU ML SrW. ~ ~-~ 

Affordable Color Computer Hardware: llililill · ' 
CYBERVOICE - SP"Ch Synthesizer wf OS9 software. 
COCO XT - Adapts PC hard drives to CoCo. OS9 SJW Included 
COCO XT-RTC - CoCo XT, whh banery baclced real-time clock. 
XT-ROM - Boots OS9 from B&B hard d isk automatically. 
4' Hard disl cable • t (Extra long- standard cables are 2 or shoner) 

News About Upcoming Products ... 

$99.95 
$60.95 
$99.95 
$19.95 
$17.50 

A kr o1 tbto products J'DU csut <'.rp&'CI ro - o•t>r rht• 11c>st '"" momlw liN rlJc' OSA' .. nLook us .. r 
iut~tmtX' for OS9/0SK,· tbto PIXELBOX :~dlpt,.r thiii<'JS J'DU lllt' JAaiTKII Sc.wftl;w bivt.UJc'/J 
scsuw.•n witll rht• CoCo .J, IUIJ OSK pom of s.-wJDJ popu/RJ' &.rrko• & Burk•• utility p;lcXR6"$ -- CJuis 

NewE~ 
Killer ! 
Wor1d Class Chess lets 
you use your Tandy 
Cyrus Chess canrldge 
under OS9 Level 2 
We've added mouse, 
disk, and windows 
s~.WQn. Look.s great, 
and plays a mean gam• 
ot chessl Only $29.95. 
(Cyn.tt CbNs Qurrid~ 
tll":l.il;UJI,. frwn TANDY 
D>n#Ut1Jc'r MAil, PIN 
26..J064, S-'9.9S) ... ·· ................................ .. 

WARESIDENTSADD : 
8.2% SALES TAX . 

u.s. coo·, a.dd SJ.?S. 
Min. U.S. shippina 

$4.00. Min. 10 Canada 
S5.00. Please allow 2 

.,"Hits for deli~ ry. 
Overnight or 2nd- day 
available for in-•tock 

: it('f))l . Softwue uppdes : 
: $5 .00 each w/~ipt, : 
: including U.S. shipping. } 

.................................... · 
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Po,,er uppl) Capacity 

• 
Can a dtsl..-dril·e pOII'et' supply that;,.. 
curremlypowering two 5'14-inch ltalf

heigltt dri1·e.\ he used to a/sa power a JV..
inch dril-l' ' 

(om Tltoma.'J ( roMTHOMAS) 

Janl'n-ille. Wisconsin 

A The power capactty of disk-drive 
power '>uppl ie.., and th~ power re

quiremem of individual di'l drives both 
vary a great deal from drive to drive and 
power upply to power !>upply. Without 
making ~pecific mea~urcment!. on your 
power ~uppl y. there is no way I can be sure 
of the ano,wcr. However. ar., a rule of thumb. 
most dual-dnve power o;upplie' can power 
no more than two half-height lloppy dri\ e-.. 

There arc <,eve raJ way-. to te ll whether or 
not a power supply is adequate to deliver 
more power. The mo t crude method is to 
JU t hook thing up and ee if they work. 
Check to sec if the voltage regulator de
vice get too hot to touch. A more precise 
te 1 i to measure with a volt meter the input 
voltage to the 71105 and 71!12 voltage regula
tors commonly used in uch power sup
plies. The mput voltage to the 7!105 should 
not sag any lower than eight volt., when you 
hook up all your drives. The input to the 
71! 12 hould not sag any lower than 14.5 volts 
when the drive., are acce sed, with the head 
of one drive stepping. Under the e condi
tions. and a_.,.,uming the outputs of the 71105 

and 7812 are 5 and 12 volt • rcspectively, the 
power supply should be acccptnble for the 
drives that are connected to it. 

What Voltage for V PP? 

• 
I /taw! some 27256 t.PRO\ts and /' m 
nm sure whether their programming 

roltage tS 12 5 or 11 I'Olt'i. /low should / 
proceed to proQ,ram them? 

Emest N. Dotson. Jr. (I:.NDOTSOI\) 

Mumet. l\ est \'irQ,mia 

A From the point of view of program
ming vol tage, the 27256 EPROMs arc 

the mO!>t beastly variet) of EPROM made. 
While the maJority have a V PP of 1 ::'!.5 volts. 
a fe\\ are made to be programmed at a V PP 

of 21 volt~. Worst of all. unlike the 2732 . 
:!7Ms and 21 1211s. whtch use an A suffix to 
distingui~h between one of two standard 
programming voltages, the 27256 provide 
no uch clue. (The presence of the A uffix 
indicate'> you ~hou ld use the lower voltage: 
21 volt-. for a 2732. and 12.5 volts for a 2764A 
or 27t21!A). Only by reading the manufac
turer's spec .,heel for the exact brand and 
pan number of your chip can you tell in 
advance what programmmg voltage is 
proper. II you program a 27256 intended for 
12.5 volt with a V PP of 21 volt!.. you will 
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almost cenainl) de troy it. Programming a 
21 -voJt 27256 with a V PP of 12 s volts doe<; not 
hann Lhe chip - but it won't be succes'i
fu lly programmed. This infonnation should 
te ll you how to proceed with unknown 
27256s. Try programming them a1 12.5 volt~ 
fi r t and. if that fai ls, proceed to 21 volt.,. 
For what it is worth. the vast majority of the 
27256S [have seen require 12.5 volts. I have, 
however. encountered NEC and Fujitsu bntnd 
27256 that require 21 volts. 

Finally. a word of caution: If you use the 
lntronics EPROM programmer. you may have 
difficulty programming omc CMOS-type 
!!PROMs. I don't know exactly why this i:.. 
but I have heard several possible explana
tiOn!>. If you' re using a CMOS 27256 (if it has 
a C between the ::!7 and the 256) and it fail!~ 
to program at both voltages. thi might not 
be due to an improper progrumming volt
age or the chip being bad to begin with, but 
rather to ome 'IUbtle problem some lntron
tcs programmer have with C'-iOS chip . 

Marty Tells a Tale 
I recently relocated my faithful 8-MIIZ 

MS-DOS computer from my upstajrs office 
to my ba.,ement laboratory to be employed 
as the brams for my EPROM and PAL pro
grammer. I staned to set up a printer. but got 
s idetrnckcd hal f-way through the proccs 
- I had connected the parallel-printer cable 
from the printer to the computer. but 1 did 
not plug the printer in or put any paper in it. 
For two weeks after Lhat. I u ed the com
puter (whrch was sometime!. on for an en
ti re day) 10 progmm EPROM and PAL chips 
and had no apparent problems. 

Then, I had occasion to print something 
using thi'> computer. So I put paper in the 
printer, plugged it in. turned it on and ent 
the file (a dump of the contents of a PAL 

chip) to the printer. othing happened. I 
fe lt behind the computer to make sure the 
printer cable wa-. finnly plugged into its 
connector. It wa.o;. so I agatn tried to print 
the file. Again nothing happened. I decided 
to check mailers more closely. 

I discovered that the parallel printer 
connector on my computer was not being 
used. My pnnter w;c, plugged into the wrong 
connector. Worw., I noticed the printer cable 
(which had been connected for all of those 
two weeks) was rather warm and there was 
a faint, but ominous. o;mell of cooking 
phenolic circuit-board material rising from 
the back of my printer. But wait! PC connec
tors arc . tandardi7.ed and keyed o as to be 
more or less idiot proof. IBM parallel-printer 
cables usc a male DB-25 connector that 
connects to a female DA-25 connector on the 
computer. PC erial pon u e male DB-25 or 
DB-9 connectors on the computer, o it i!> 
impossible to accidentally plug a standard 

IBM pamllel cable mto a standard IBM erial 
connector on the computer. 

Where had I made my mistake? What 
had I plugged the printer into? It didn't tale 
me long to discover that I had plugged the 
male DB-25 connector on the printer cable 
into a standard female DB· I5. PC joystick 
connector. This coll(lector wa~ supplying 
five volts on one of its pins, which was 
cooking the printer' s parallel input. Al
though I had u-.ed an industry-'>tandard DB 
15 connector for the joyMtck pon. I had 
neglected to inMall the lrttle nuts on either 
side of the connector that would have pre
vented plugging in a male DB 25 connector. 

What 's the relevance of t ht~ tory to 
CoCo user..'! If you are makmg your own 
setup or repackaging your CoCo. you mu~t 
be especially careful in your choice of 
connectors for port:. Lhat go to th~ outside 
world. Even what !.Cerns like a foolproof 
assignment of connectors (~ was the Calle 
above) may be vulnerable to a mi\up. Even 
if you think you have a foolproof connector 
assignment, you should still be very careful 
to label all connectors and double check 
them when you hook up anythmg to mal-e 
sure it is plugged into the correct connector. 
Nothing is foolproof. a'> I clearly demon
strated. 

With the moral out or the way, how doe:. 
thi tory end? The printer paso;ed its self
test perfectly, but when I hooked it to the 
proper parnllcl pon on the computer. it 
would print gibberi h. The gibberi h \\a~ 
con istent, however. It printed the an1e 
gibberish if the .-;ame file was 'ent to it. A 
clo er look at the gibberio;h '>howed that Bit 
2 was alway'> set for every charJcter printed. 
I opened the printer. remo' ed Its mother
board. and traced the data. strobe and bmy 
lines back from it 36-pin connector to the 
fi rst chip I encountered. which proved to be 
a pair of 74LS 14 He'< Schmidt-trigger buff
ers. I replaced both buffer chip.,. reu..,. 
cmbled the printer. and it prinL'i perfect!). 

Your technical questions are wel
comed. Please addrftS them 10 CoCo 
COMUIIalions. THE RAJ!~~ BOW. P.O. Box385. 
Prasped. "'If '*"· 

We re.ne die richt to pilblish onl.) 
questloos or aenenl interest and 10 edh 
for brevity aDd clarity. Due to lhe large 
volume or mall we rec:eiu, " ·e are unable 
lo answer lettenllldlvldully. 

Qllestiolll can also be sent to Marty 
lhrollp the Delplli CoCo Slto. From the 
CoCo Slti> prompt. pick Rainbow Maga
zl~~e Services. Then at lhe RAJ'IIBO\\ > 
prompt • type ASK (for Ask lhe Experts) 
10 arrive al lhe EXPEJtTS> 
pi'ORipt . where yoa can wlecllhe "CoCo 
ConsulladoM"oalioe form. which has 
complete IIUIIructloas. 



Created by Marty Goodman. F\JLL Y-compatible with the 
Slotpak -3 , Multlpak, or Y-c:able. Buy thla ,._npneered 
Tandy DC Modem pak complete, or purch- the kit and 
convert your own pak ! 

Pak· $44.95 Kit· $26.95 _ 

Adaptec 4000a hard disk board 
Rare SCSI board, use with Disto. $89 

512k Upgrade wfLilhtninc SOftwfl!' 
The BEST! 120na DRAM, PP board 574 

Slotpak-3 Multipak replacement. $87 
12-volt adapter for above $15 

DMA 
Till Dl"" \1\\ \ L II\ ~ \P I' I\ I \ Till 

DMA Is a new file management utility set forusewlth 
the CoCo-3 under DECB. Each utility In the set has 
been especially created to aid In organizing disks 
and the flies they contain. These uti Is are combined 
Into a single environment called DMA. Once booted, 
all utlls are memory-resident. 

DMA features full wildcard file-handling, point-and
select filename features w/tagglng, and 8 online 
help screens. MANY more features than any similar 
product. Get your disks organized quickly & easily, 
with DMA! $29• 95 

Introducing a NEW set of 27 OS..9 lv 2 tools to make your 
computing life easier! Features Window Utilities (such as a 
screen--saver, global search & replace w/wlldcards, a go 
command to easily change directories, and more), Process 
Scheduling utlls such as alarm & demon (a sophisticated 
background task mgr., w/schedullng), Script File uti Is such 
as ask and recobbler,l/0 Port utils including netlink and an 
autodialer for voice calls (stop redialing!), and Calculation 
Utilities. You'll wonder how you've done without these! 

All 27 utilities can be yours for only $34.95 

Data Windows- Theultimatedatabasepackageforthe 
CoCo under Os-.9! System features include user-definable 
fields, multiple key fields, automatic sorting, fast searching, 
browsing, user~flnable database views, definable editing, 
import/export/merge, cut/copy/paste, and even report and 
mailing label generation! Makes full use of Multivue, but does 
not require it to run! Req. 512k CoCo-3, OS..9 Lv 11. 
Now shipping v. 1.1. Owners of previous $59 95 
versions, ser\d original disks & $4 for update • 

All Alpha Software products now available on 
3112 inch 720k diskettes for only $3 more! 

.,..,. "' ........................ . 

Presto Partner- all-ln-one RAM-resident software, Includes 
Note-Pad, calculator, calendar, alann, auto-dial phonebook, clock, 
OS-9 command mac:ros, and more •• .alll\lnnlng and waiting for you in 
the background! Req. 512k CC3, OS-91v 2. $29.95 
Data Merger $19.95 Level II Tools $24.95 
Disk Mgr. Tree $29.95 The Zapper $19.95 
Mufti.Menu $19.95 059 Lv2 BBS $29.95 

OS-9 Lv 2 Operating System $34.95 



I I I I I I I I I I I I I I I I I I I I 

on 
ON February 14, 1991 the Fed

eral Communications Com
mi ion enacted an hi toric 
change in the rule that gov

ern amateur radio. On this 
date, the Morse Code test requirement was 
dropped from the Technician Class license 
examination. What does thi mean to you? 
This means it is now easier than ever to join 
the ranks of the amateur radio ervice! 

License to Communicate 
The new Technician license offers 

communication privilege on a vast range 
of frequencies that begin at 50 MHZ. These 
group (or bands) of frequencies are com
monly known as VHF. UHF and microwave. 

For Color Computer enthu~>iasts. the 
Technician license openc; the door to the 
fascinating world of packet radio. Packet 
radio is basically a fonn of computer net
working that u e radio ignals rather than 
wires. The Color Computer's excellent 

Ste1·en Ford is 011 amateur radio operator 
licensed to the Ad1•anced class. He has a 
hache/or's degree in English and an asso
ciate's degru ill electronic engineering. 
He can be co11tacted at 9 Grieb Court, 
Wallingford. CT 06492. Please includP an 
V.SI:. when reque:;ting a reply. 
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flexibi lity make!. it an ideaJ candidate for 
use as a packet-radio terminal. With a simple 
terminal program. a terminal node control
ler (or TNC) and a VHF transceiver, your 
CoCo can instanlly communicate with other 
computers throughout yoLLr local area. 

Amateur radio packet bulletin boards 
(simi Jar to a telephone BBS) operate in most 
areas of the United States. Canada and 
elsewhere. These bulletin board serve as 
clearing houses for messages concerning a 
wide variety of topics. Not only can you 
communicate with your neighbors, you can 
also send messages to individuals thou
sands of miles away. For example. I re
cently read a packet message from a ham 
radio operator in the Soviet Union. He was 
searching for a pan for an old radio and sent 
a general request me sage to all packet 
bulletin boards! 

If you would like to set up yoLLr own 
CoCo buJierin board system. there is soft
ware on the market that will pennit you to 
do so. And if you don't care to hobnob with 
the gang on the VHF network, you may 
establish a dedicated UHF or microwave 
link to your friends across town. imagine 
having your own semiprivate computer 
network - without telephone Unes! Do 
you want to swap a program or a file? No 
problem, just tap out the proper instruction 
and your CoCo wUI take it from lhere. I 
know someone who established a 1.2 OHz 

.. 

microwave link to a friend who live:. about 
20 miles away. They constantly send image 
Iiles and random comments back and fonh 
whenever the spirit moves them. 

You can also use your new license (and 
your CoCo) to communicate with amateur 
radio satellites in orbit. Software i ~> avail
able that allow your CoCo to track the 
positions of satellite . so you will know 
when a particular "bird" is in range for 
communication. For more infonnation on 
satellite-tracking oftwarc for the Color 
Computer, send an SASE to AMSAT, P.O. Box 
27. Washington. DC20044. 

Don't forget. with the Technician li
cense you can also talk! In fact, you can talk 
qui te a bit. While the average range of 
direct communication on VHF. UIIF and 
microwave is somewhat limited. there are 
major exceptions to the rule. The 50- to 54-
MII.G band (known as 6 meters) has excel
lent long-range potential. When condition:. 
are favorable. contacts panning several 
thousand miles are not uncommon. 

For local conversation. it's hard to beat 
the 144· and 22G-MHz band . There are few 
ham operators who don't have a VHF/FM 
transceiver mounted under the da hboard 
or hanging from their belt. Through the use 
of special relaying devices known as re
peaters. the range of VHF/FM communica
tions can be extended over many miles. I 
can't count how many times my own little 

I 
I 
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transceiver has rescued me from being lost in a strange city. Unlike 
CB, communication on VHF/FM transceivers is crisp. clear and 
reliable. 

Perhaps you and a group of friends could establish a schedule to 
meet on a certain frequency. day and time to discuss CoCo 
computing. This type of schedule is known as a net in the amateur 
radio ervice. ffyou have access to a shortwave receiver and you'd 
like to hear what a net sounds like. switch to theSSB mode and tune 
to 14.259 MHZ on Sunday afternoons at 4 p.m. EDST (that's 2000UTC/ 

GMT). With any luck you may hear the Color Computer Net that 
meets on that frequency. Listen for the call sign of the net control 
station. KB8BMN. 

Why limit yourself to speech? How would you like to set up 
your own television transmitting and receiving station? On ama
teur radio it's called ATV and it is becoming very popular on the 440-
MHZ UHF band. The outstanding graphics capabilities of your Color 
Computer can be put to good use in this branch of the hobby. 

The New Technician Examination 
Actually ,the Technician licen e it elf is not new. New is the fact 

that you no longer have to take a five word-per-minute Morse Code 
test. Now, your only requirement is a passing grade (75 percent) on 
a written examination. The exam covers basic and intermediate 
electrical theory, operating practices and FCC law. But don't let this 
scare you away! The test is not nearly as difficult as it sounds. l 
know a nine-year-old who recently passed the test with flying 
colors. 

I highly recommend the following study guides: Now You're 
Talking! and The FCC Rule Book. BoLh of these guides can be 
purchased from the American Radio Relay League, 225 Main 
Street, Newington. CT 06111 (203·666· 1541). 

Now You're Talking! provides everything you ' II need to know 
to pass the examination. This guide takes you step-by-step through 
the theory and provides examples and illustrations that make it 
simple to team. The FCC Rule Book explains federal regulations in 
easy-to-understand language. By carefully studying both books, 
you 'II be fu II y prepared ro take - and pass - the test. 

The Technician Class te tis g iven by a volunteer examiner. ln 
many instances, local ham radio clubs offer examination sessions 
and study classes. Write or call the American Radio Relay League's 
Educational Activities Department (department CO). They can 
send you a lisr of all available study guides and provide the location 
of your nearest club or examiner. 

Note: As of this date the ARRL is dealing with a tidal wave of 
requests for information about the new Technician license. rr you 
write. expect a slight delay before you receive your information. 

No Excuse . 
lf you've been puning off gening your ham operator's license 

because you thought you couldn't master Morse Code, you now 
have no excuse. And if you can study the Morse Code language, 
you' ll open the door ro the higher grade Technician license that 
offers communication capabilities on the long-range, shortwave 
freq uencies. Srudy a little harder and you can snare the General, 
Advanced or even ~xtra class licenses. Your operating privileges 
will grow as you rise higher in the ranks. 

No matter which license you hold. your CoCo can become an 
important partner in your enjoyment oflhis fascinating hobby. The 
CoCo and amateur radio are truly made for each other. Why nor 
give it a try? ~ 

SYSTEM IV 

THE BEST OF THREE WORLDS 
1 • A Multi-User Mufti-Tasking System 
2 • Optional Plug-In Board for MS-DOS 
3 • Optional En'l.llator/lnterpr~ter for 

OS-9/ 8809 Software 

: .. SYST.EMIY.- The 6SOOO Com: ·u~£6iiea€F: :. ..... . . . . . . P. ........... .. rl: .. 
:: = · aer;Y:ing ~ome~ here. ~d a~~. :::<::; . 

. . . .. ... '... . ................ . 

~> ~~pand.~le ~ing J~llY: :~~~~~~ ;~~~~i;::: =:. 
.,;"· :· caJ;d'J. . : . . :·.. . .: : ... . ; . ; ";:·:: :.:.:: ... : ,; 
}-~Fl~:w;ibre ·enoup: ro:tailor.·tG )'Qur- req~c~~n~: 
::~ ver.awe. enough to:UJCI OS-9168000.::. ::::::: . :::: 
~~= :;~ · :o~9/68f19 ·and:$~ appii~~~~H~~ :::~jj\~ 
~= ..; :p~rful - :outperfcim11•other mac~eaEnn~r::: 

:.·:price olw: ' : ... :· . . ·.:.. :i~:i;:;:·: <;:: 
Just call. FAX. or drop ua a line. We will 
respond promptly with complete pricing 

and specification&. 

.: .. DELMAR CO- th~COmpany.ihaf~j~iH11:. 
· =·: · servittg .l~·· cuat(,men:linee 1?.7.~! : ;/~' · 

Terminal Systems from$ 999.00 
Console Systems from $1.149.00 

~ A~ boarda and klta avdablt 

~;delmar co 
Middletown Shopping Center • PO Box 78 - Middletown. DB 19709 

~378-2555 PAX 302·378-2556 
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Subscribe to these convenient services 
and rece1ve each month's programs in a 
ready-to-run form. No more long tedious 
hours wasted typing! No more red eyes 
and sore fingers! All you do is load and run, 
using the current issue of THE RAINBOW as 
documentation. 

OS-9 programs are available tool One side of 
the RAINBOW ON DISK is formatled for the 
OS-9 operating system (OS-9 pro-
grams cannot be put on tape) so 
you can get all the great pro
grams In the magazine. 

A one-year subscription 
to THE RAINBOW and RAINBOW 
ON TAPE is only $91 in the U.S., 
$108 in Canada, $153 foreign sur· 
face rate and $1 88 foreign airmail. 

A one-year subscription to THE 
RAINBOW and RAINBOW ON DISK is 
only $115 in the U.S., $138 in Canada, 
$183 foreign surface rate and $218 foreign 
airmail. U.S. currency only. 

Back issues of both RAINBOW ON 
TAPE and RAINBOW ON DISK are also avail· 
able I (see our back 1ssue ad in this issue) 

RAINBOW ON TAPE back ISSues 
are available beginn1ng with the April 
1982 issue. A single copy of RAINBOW 

ON TAPE is $10within the U.S., $12 in all 
other countnes. The annual subscription 

for RAINBOW ON TAPE is $80 within the 
U.S.;$90 in Canada; and $105 for all other 
countries. U.S. currency only. 

RAINBOW ON DISK back ISSUeS are 
available beg1nn1ng with the October 1986 

issue. A smgle copy of RAINBOW ON 
DISK is $12 within the U.S., $14 1n 

Canada, $16 1n all other coun-
ries.The annual subscription for RAIN
BOW ON DISK IS $99 within the 

U.S.;$115 in Canada; and $130 for all 
other countries. U.S. currency only please. 

Subscribe today and start enjoying THE 
RAINBOW and your CoCo the easy way, 

w1thout the fussl 

and Save Money Too! 

)' es! ign me up for a joirtl 1-year subscription ( 12 issues) to: 

::l THE RAINBOW and Rainbow on Tape J THE RAI. SOW and Rainbow on Disk 
:::; '\ew .l Renewal (attach labels) 

a me 
Address 

City------------------
Stme Zip 

::l My check m the amount of_ is enclo\cd. 
charge to: U VISA U Ma.,te1C'ard :J American Expre'l\ 
Account Number ___ _ 

Expiration Dme __ Signmurc ----------

l \ e our com enient ub criplion em,elope inserted in this maga?ine. For credit curd orders caJJ(800) 847·0309. 9a.m. to 5 p.m. EST. 
All other inquiries call (502) 228-4492 
• Po)ment must G«ompanyorder, "edo not bill. L. .curreneyonly, please. Ke ntucky resident~ odd 6% ~ales to\: Canadian residents. 711: GSl. Please 
allo" 6 to 8 "eek~ ror delhery or nrst copies. II subscript ions begin "'ith the current I ~ue. 
!'lease note: Wh1le group pun:ha<;e<,of RIANBOWO'I TAPE and RAINBOW 0'1 DISK are pem1111cd (and multiple ~u!N.'nptioo' nrc t \Cn discoomcd, ifpun:lm-.ed 
111 one orocr from a club). no hccn-.e to make cop1e~ io. con..,cyed or im111ied. Unauthoritcd copmg of any copyrip.ht product "'tnc1ly illegal. 



Would You Buy a Car You Couldn't Get Fuel For? 

Why Buy a Computer You Can't Get 
Software For? 

Many of you are now consider ing an alternative to the Color Computer to run OS/9. Are you really going 
to invest in an untried alternative with very limited software? Why not buy a computer that will run a UNIX 
Compatible (OS/9 like) operating system AlS.J! MS-DOS. According to published articles, this combination 
of industry-standard operating systems would run more than 90% of ALL of the software that has EVER 
been written. Compare the software bases represented below. We call these systems the OWL ATom. T" 

Can your alternative to the CoCo be raxed locally? On-site service is available most areas on the ATom. 

These highly adaptable computers we 
call the OWLATom"' series. They arc not 
newcomers to the computer world , but arc 
the current versions of computers which 
we have been building for more than 6 
years. All sy te rns can be configured with 
yo ur c ho ice of hard drive, g raphics 
monitor, and 6 different processors. The 
systems described here are typical of the 
new versions of our line which offer 2 
industry-standard operating systems. 

+ > 
OWL ATom TM ET or SX 

For general features of our OWL 
ATom including expansion capabilities, 
check out the table below. Comparisons 
arc also given to cvcral Tandy™ com
pute rs. The resolution or the optional 
VGA is a lso given. 

'[):plea! !!):.tern cumpom:pts; 
Proce!isor: 80286-12 or 80386SX-16 
Floppy drive: 1.2 ur 1.44 Meg 
Memory: 1MB 
H ard Drive: 40MB, 28 ms. 
Mo n itor: TTL M o nochrom e 

(720X350) 
MS-OOS Sollware; 
MS-DOS (with all ulililics) 
GWBA IC 
Integrated Software including: 
Desktop Organi7er with tracke r 
Outline r 
Word Processor 

Spelling Checker 
Spread heet 
Data Base 
G raphics program 
Communications 
UNIX Compat ible Soflwuri!; 
Cohere nt '" (A UN IX Compat ible 

Operating System) 
CCompilier 
Full Screen Editor 
Line Editor 
Text Formattor 
A WK Language and Yacc 
Standard UNIX uti lities 
Documentation; 
Over 1500 pages and VHS Tape 
One of the best features js the price; 

~ 
FEATURES ()WI .&.T~;,.. 2SOO XI.• 1000Tll2• 

fir!tl year on-site service $45 (Most a reas} 
VGA Color (800X600X256 colors) $400. 
Call 215-837-1917 for other oplions 

Processor IS~tdl 11.1\?~ 1 1 )\ 30286(10 ) 80186111) 
Tolal Slots Jl J ~ 
16 811 Slots ~ J 0 

Slandard M~mo" t n?.tll 1 02~K ~K 

Max. on Board RA.\1 .dl\0#;1{ 102.-K 7611K 
Graphkf, Out out V r. JJ. VGA CG.o\ 
MAX. ReMIIullo n ln?;sv,~ 640X-'80 6-lOXlOO 

Drh·e Slots c: J 3 
liard Ort\·e Interface v~i1 ~~tm Yes(l6 Rill Y~l8 811) 

Floppy Ortf e I ?,.,. ·, dA u .... 1.4-1 ~1tt 720K 
PO"Kcr Suuulv I'Walb ) -?on 70 67 

Wa11"8oly ( Parts and lAbor) ~ I Year I Year 

• Trademarks as follows: Model numbers -Tandy Corporation. MS-DOS- Micro50ft. Inc .. 
OS/9 -MiCTOWare. Inc .. UNIX-AT&T. Inc. 

OWL
WARE 
P.O. Box 11 6 

Mer tztown, PA 
19539 

Call to Order: 
(800)245-6228 

PA and Suppor t: 
(215)837-1917 
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Proven 
On the Razor's Edge of 

OWL-WARE 

The New Frontier: 
The Most Advanced Color Computer 

Drive Systems Ever Offered! 
Fast No-Halt SCSI Floppies Using Optional SCSI Controller 

Proven Performance for Demanding Home or Business Users 
This is the most advanced, fully assem- single or double-sided 40 or 80 track • lo'a sl Oe.livery from factory tock 
bel.cd CoCo hard drive system offered . drives with the SCSI no-hah controller. • Optional Real lime Clock ~ith built 
Using the optional OMTI 5200 SCSI There are several new features wit h this In battery (3-10 year lifetime) 
controller with our Hard Drive Inter- improved interface. These include: 
face, our new system will s upport 
no-hall floppy drives. You need not wail • Full SASI/SCSI compatible (this at-
while typing or worry about clock time lows many add-ons to U1e ver alile 
losses. Why be limited to 3 floppy SCSI bus ) 
drives? A complete system could now • No-Halt Floppies " i th optiona l SCSI 
consist of 1-3 standard CoCo floppy controller a llows full typc-uhead 
drives, 1-2 (or more) hard drives, and during access 
1-3 no-hall floppies using standard (not 
just CoCo) OS/9 format. You can usc • Low factory-direct price 

.;'. 20. or :30 Meg., ... 40 Meg. ao_Meg. 

System Prices: (Includes Hard Drive, case, & fan, SCSI Controller•, 

LR/OWL lnterf«~ce, Sottware. Fully ••ambled and tested.) 
. ,,. , $49,5. $S35. ::·w··' $875. . 

Super System Prices: (~/OWL System as above but OMTI 5200 
·scSI.Ccmtroller.AND 3.5~:·QI' 6.5" HDto Track Floppy In same case) 

$595. $645. $1039.(2 cases) 

*SCSI ,controller Is OMTI 5100. Add $.75 for OMTJ 5200 with FDC. . . . .. .. .. 

Introducing the Quick-Link"" Interface 
Provides both a 64K Printer Buffer and Serial and Parallel Interfaces. 

Serial to Parallel Printer Interface (64K Buffer) $65. 
Con\trb M'rial (Omputtr output to paral~l prlnttr and also pro'ld~ a '-'K burftr In rront or t~ 
prlnltr. ~rial~ F~mak 08·25 and Paml~l ~ld~ b ~ntron lc:s. I nc.h1des ~nlronlc:!O to C~nl.-unlcs 
cab .. and powtr AC·adaptt.-. U you n«d an adnpltr from I~ CoCo 4-pln ~rlnl to 08-25 ndd $9. 
f'rom JOO.J8,400 Baud. 

Parallel to Serial Interface (64K Buffer) $45. 
Samt as abo\t uctplll ron\'trts Ctnlron~ pa,.. l .. l compult r outpullo DB·251'tmnk MrlnL Plug 
Into an IB.M prinltr cabk to pro' kk output ton serial plolltr. 

Parallel to Parallel (64K Buffer) $39. 
Thl~ Is pamlltl prlnlt r bulltr with no con,·rn.lon. 

• With tbe Clock you have 240 Bytes or 
battery backed up RAM for password 
protection or data storage! 

• Same super s table LRTech <1uality 

Interface Price only: $85. 
Real Time Clock-RAM: $25. 

Drive System Pans 

Hard OrJves 
20!30 Meg ST/PTJ $229. 

40 Meg P1l 265 . 

80 Meg ST4096 590. 

SCSI Controllers 
OMT15100 HD Only- $79. 

OMTl !200 HD/FD 169. 

OMT( 5400 . HD!FD/l8pe l99. 

(Note: w~ have no drivers for tape yel) 

Cases and Cables 
. Case, 45 Watt PS, Fan $105. 

Cable set (3 pleces) 25. 

Drives naye a 1-year limited warranly. 
Other parts arc 90-day warra nty. 
Plea.'ieNote- AI Lhese prices, only very 
limited support can be given. 

.., 
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So IN Ire 
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Obi. orl•• 
Purdoa,.! 

Floppy Drive Systems 
The Highest Quality for Years of Service 

Drive 0 Systems (Half Height, Double Sided, 

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

power supply, and manual 

Drive 1 Systems (Halt Height, Double Sided, 

Direct Drives) $115. 
New 3.5", 720K Drives for OS-9 with case 

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

t ional cable and/or DOS chtp to use) 

Special for 0/1 Combos {0, 1 ,2,3) $259. 
SALE Prices on Drives! 

HALF- HEIGHT DRIVE 
UPGRADES FOR RS HORIZON-

TAL CASES 
Why only double the capacity or your 
syMem wheo you can triple in tho same 
case? Kil includes: double-sided to fit 
your case, drip to run both sides of new 
drive, hardwarej and delailed im.truc· 
tions. Easy! Takes only 5 minutes! 

Modet •Only $119. 
500, 501, or 502 

All drives arc new and fully assembled. 
We ship only FULLY TESTED and 
CERTIFIED at these low prices. We 
usc Fuji, YE Data, and other fine 
brands. No drives arc used or surplus 
unless otherwi c stated to you when 
you order. We appear to be the one of 
the few advertisers in Rainbow who 
can truly make this claim. We have 7 
years experience in the CoCo disk 
drive market! We art! able to provide 
support when you have a problem. 

I Drives 1 Year Warranty 

OWL Phones 
Order Numbers (only) 

' 1-800~245-6228 
1-215-682-6855 

Fax: 1-215-837-1 942 
... Techntcal Help 

1-215 .. 837-1917 

OWL WARE Software Bundle 

Disk Tutorial/Utilities/Games 
DISK TUTOR Ver 1.1 

Learn how to usc your disk drive from 
this multi-lesson, machine language 
program. This tutor takes you through 
your lessons and corrects your mistakes 
for a quick, painless disk drive introduc
tion. {This professionally written tutor 
is easily worth the bundle's total price.) 

3 UTILITIES 
A copy verify, copy, and DOS uti lity. 

2GAMES 
We wiU select 2 games from our stock. 
These are sold for more than $20 each. 

Do not mistake this software with cheap 
"Public Domain" software which others 
offer. All of this software is copyrighted 
and professional in quality. The tutor is 
uniq ue with us and has he lped 
thousands of new users learn their disk 
drive. 

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

any Disk Drive Purchase!! 

512K ·Upgrade 
Again at a popular price. Fully as· 
sembled and tested before shipping. 
Easy to instalt. Use.s fast 120 ns. chips: 

. Only $85. 
Now includes me,m()r)' tes~ .RI\m Oisk 
Ugbting. Printer Liahting~and Back· 
up Lighting. Ail with an upgraded 
manual exclusive with OWL! .. , 

Our prices include a discount for cash but 
do not include shipping. 
CINL· WAP.E ha a liberal wanan~y pol cy. During ,.,. wamonty 
J*\od, .. , defad!Ye ftemt will be rtpa<r.cj or replac.d at our 
opt.on et no cotllo ,.,. buyer ax«pC lor sllipplng C061s. Cal 
our l..::h nurnl>ef lor return. Aetum of non-delec:llw or un· 
authofl•.cj retums are 11.1 10 a MMee ehal 

OW~-WARE 
RO.' BOX 116 

Mertztown, PA 19539 
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The Assembly Line 
The ML Mailbag 

M 
any people have written 
to ask me que tions -
both generaJ and specific 
questions - about ma
chine-language program

mmg. In this article l will share ome of 
the e quest ions. my answers and a bonus 
program. 

What books abom machin~-language 
programming would you recomm~nd? 

I have only two books about machine
language programming. These two books 
arc 6809 Assembly Language Program
ming by Lance A. Leventhal (Osborne/ 
McGraw-Hill) and TRS-80 Color Computer 
Assembly Language Programmmg by 
William Barden. Jr. (Radio Shack Catalog 
62-2077). The Leventhal book is generic and 
covers general assembly-language tech
niques, where~ the Barden book is specifi
cally for the CoCo and includes several 
examples and programs. Unfortunately. the 
lancr book is out of pnnt. Still. any William 
Barden essay is an excellent tutoriaL If you 
find a copy. guard it well. 

How did you l~arn the locations and 
functions of all the ROM subroutines? 

Bill N~e reversed the snowbird trend by 
retiring to Wisconsin from a banking ca
re~r in Florida. He spends the long. cold 
wimers writing programs for his CoCo. He 
can be contacted at Rt. 2, Box 216C, Mason. 
IV/54856-9302. Please include an SASE when 
requesting a reply. 
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by William P. Nee 

J kept a notebook of aU routine locations 
mentioned in art icle and program , along 
with a brief description of their function~ . 
Later. when l got an EDTASM+ cartridge, I 
broke down the routines and followed along 
with them. A lot of thi was trial-and-error 
programming resulting in many "crashes." 
But experimentation can't hun the CoCo. 
AI o. review back issues of TilE RAfNBOW 
for information you may have missed. 

Do you prefer the cartridge or Disk 
EDTASM? 

They both have their advantages. but l 
prefer the cartridge. With the canridge. I 
can run programs without removing it, and 
I can debug as I go along. For longer pro
grams. 1 usually test routines with the car
tridge and then assemble everything on 
disk. 

Why dn I keep getting tire error message 
"Byte 0\•erflow" ? 

This me sage u ually mean you are 
trying to u!.e the regular branch instructions 
to move to a location more than t27 byte 
away. When you get this error. put an Lin 
front of the branch command (LBEQ. LBRA, 
etc.). If you add several long branches. you 
increase the program's length. so debug it 
again in ca-.e you have to add any more. 

How do macros work? 

A macro is just a peciali.t.ed routine. 
You can write as many macros as you want. 
save them in one macro file and call or 

include them in any machine-language 
program. I generally put macros at the 
begmnmg of a program rather than U!>ing 
r NC LUDE so the disk doesn 't come on every 
time the macro is called. Value can be 
passed to a macro. which makes for effi
cient-looking programs. A ample program 
with a macro is hown in Figure I (see Page 
30). Thb program perform a logical hift 
right (LSR) of Register D 13 time . More 
than one value can be passed to a macro, as 
can memory locations. (Next month we'll 
cover macros in more detail.) 

Why can' t the following be used to 
employ Register U as a co1mter? 

LOU 1200 
L1 

LEAU · l.U 
BNE L1 

The problem is that LEAU and LEAS do 
not affect the Zero nag. 0 the program does 
not know when it has reached zero. How
ever, the LEAX and LEAY instructions do 
affect the Zero nag. 

What is the best way to debug a ma
chine-language program? 

First. check for syntax errors and illegal 
procedures with A/NO /NS/WE. When this 
results in 00000 errors. your program is 
technically correct, at least as far a EDT~M 
is concerned. ext, look ror errors in the 
program branches, especially if the pro-



Name 
Address 
Crty 
State _____ _ Zlp --

a The !Uinbow Book of Simulation a (l•rstl 
o Ra.nbow Sltn!Aauons Tape (11'51) 
.J FIISl S•mulauons Padc.age 
OThe second R1tnbow Book of Simutallona 
OSocond Rainbow SimulatiOns Tape 
CJ Second Ra'nbow Simulations Otsk 
:I Second SimulabOOS Padulge W1!11 Tape 
:::1 second s.muratJons Padlaoe W1tl1 01s1t 
liThe Complete Relnbow Guide to OS-9 
....1 Rainbow Guide 10 OS-9 Disk Set (2 disks) 
.J RaWibow Guide to OS-9 Pacbge 
..I The WlndOWI .. Applications Disk IOf 

The COfnplele Ra nbow Guide 
to 05·9 Lll'olelll, Vol I 

O Tha Rainbow Book ol Adventures (first) 
..:1 Rl•nbOW .Adventures Tape (I•~ I 
:J First Adventure Pedlago 
CJThe Second Rainbow Book of Adven tures 
o 5eoond Rainbow Adventures Tape 
.J 5eoond Adllonture Padlage 

$ s-<s" $ 350 
s.~ $ 350 
Sl81l6 $ 600 
$..~ $ 4195 

"~ $4.95 
~$4195 sa.w s 895 
~~ s 895 
~ $1295 
Slt1lO $19.95 
SR<s $2995 

$19.95 
t~ s 2.00 s.ns $ 2.00 
~ $3.50 
~ $695 
~ $6.95 
~ $11.95 

a Payment Enclosed, or a Chalge to· 
:J VISA :J MasterCard .J Amencan Express 

Account N001ber 
Card Exp. Date __ Signature 

CJThe Third Rainbow Book of Adventures ~ $ 6 95 __ 
U ThltdAdventuresTape ~ S 6.95 _ _ 
.lThltO Adventures Disk Set (2 disk$) ~ s 7 95 --
:::1 Third Adventure Package willl Tape $21'00 $11 95 
OThltd Adventure Pec118ge witll Disk ~ $t2.95 _ 
O The Fourth Rainbow Book of Adventures ~ S 7 95 _ _ 
'.JFourth Adventures T1pe ~ S 6 95 __ 
a Fourth Adventures Obi\ ~ $11 95 __ 
CJFourlll Adventure PacN~ge with Tape ~ 513 90 _ _ 
OFouM Adventure Padla~e with Disk ~ 518.90 __ 
O A Full Tum of the Sct-ew $19.95 _ _ 
a ln1roduc:tCHy Guide to Slatlatlcs 5-ds S 2.95 __ 
CJGulde to StallSiics Tape or 0ts11 (Indicate choloe)~5 S 2.95 _ _ 
OGuide to StatiStics Package sw.90 $ 4 95 __ 

(Indicate Choloe ot tape or disk) 
Add $2 per book Shipping and Hancllng In u s . 
OUIS.de u S • add $41 per book 
Kentud<y residents add 6% sales tall 
Canadian residents add 7% GST 

(Allow 6 to 8 weekS for delivery) Total __ 

Mall to: Raltlbow Bookshelf, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. To order by phone (credltcsrdorders 
only) call (800) 847-0309, 9 a.m. to 5 p.m. EST. For other Inquiries call (502) 228-4492. 
Pitas• now.: The Ulpea and dlw one<ed 17)' The Ra nbow Bookahelf are not s!Md-elone prod~ Thel os. 1t1ey '" ln•nded 10 be an ~unc1and compl-t to 1111 books. 
Even d you buy tile tape()( alsk. you "' • Slll need the approprl.tte book lot loading and opeta~ lnslrllc:tlona OS a II a regiltllted trlldilmatk ol the Microwate Systems 
CotpotaliOt\ 



LSRD MACRO ·your t1tle followed by "MACRO" 
LOX \0 'load Reg X w1th f1rst value passed 

\.A LSRA ·shift Reg D to the r1ght 
RORB 
LEAX l.X 
BNE \.A 'loop 1f Reg X 1sn't 0 
ENDM ·end of the macro 
ORG S6000 ·actual m/1 program 

START LDD #SFFFF 
LSRD 113 ·call the macro w1th a value of 13 
SWI 
END START 

Figure 1: Sample Macro 

gram runs for a while and then tries to 
demonstrate the ''big bang" theory. If you 
have valuesgreaterthan t27, be sure you use 
unsigned branches. And if your program 
allows negative numbers, be ure to use 
igned branche . If you still have problems. 
tep through the program one line at a time 

by using START and then repeatedly press
IDS the comma (,)key. You can put dummy 
values in variables and regi ters to te t 
them. Use R to check the values of all the 
registers. 

Why do I keep geuing a "Bod Memory" 
error message? How do I assemble and 
sm·e programs with tile d1sk EDTASM? 

The Bad Memory me sage means you 
are trying to put the program into memory 
where it will eat up orne of the !>pace 
EDTASM ha re erved to tore source code. 
which would ruin your program. lf you 
must put the program in memory. use All M 
with an ORG ofsoooo. The program is now in 
the first available location after your stored 
source code. This is usually unnece sary 
unles:; you're trying pans of your program 
""hile debugging it. I usually run all ma
chine-language programs with a shon BAS· 
IC program a., follows: 

0 CLEAR 200 .&H6000 · 1 (tart address- I ) 
1 EXEC &H60 15 (execution addres ) 

Always remove aJI disks before trying a 
ne-w program. I' ve accidentally reformat
ted more than my share of work disks by not 
doing this. 

Why cm1'tl use the following method to 
get the 20011! 1'0/ue from location ARRAY? 

LOY QARRAY 
LOA /J200 
LOB A,Y 

This method does not work because 
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F.DTASM considers all accumulator offsets 
to be signed numbers, from 128 to +127. For 
the above example to work you could use 
the folio\\ ing: 

LOY ftARRAY 
LOO /J200 
LOA O.Y 

There is also another way to do the 
above usingju!>l Register X and B. Do you 
have any ideas? 

A Bonus Program 
Any study of stati tics and probability 

usually include a binomial curve or proba
bility curve - the same binomial coeffi
cient you tudied in math class. as shown 
in Figure 2. Each number between the one 
is the sum of the 1 wo number~ just above it. 
They al'io represent the probability of a 
single event occurring out of the total 
number (1/a, l/s, l/s, 1/8). This curve can be 
demonstrated using the Japanese game of 
Puchinko - a real craze in the 1960s. Puch
inko is son of like an upright pinball with
out the paddles and bumpers. A ball stans at 
the top, hits a peg. falls one ,pace right or 
left. hits another peg, falls right or left, etc. 
As balls fall, they eventually land on top of 
each other. At the end. the resulting curve 
the balls make is a probability curve. 

This can be demonstrated by letting one 
ball fall all the way down, then staning the 
next one and continuing this pattern. Butl 
want several falling at one time. Listing I 
how how thi i done in BASIC. The balls 

drop a cenain distance and move right or 
left as they fall, then fa ll straight down on 
top of each other. The distance in Line 140 
and Line250 is how far they fall initially. All 
of the balls stan with a status of 0; Status I 
means the ball is falling and moving right or 
left; Status 2 indicate the ball is now falling 
straight down; and Status 3 means the ball 
has landed and won't move again. Line 60 is 
how far the ball falls before coming to rest 

(unless it lands on another ball). The num
ber of balls is in Line 20. 

The machine-language program io List
ing 3 follows the BASIC program right down 
the line. Initially .I u ed the random number 
generator at SBFIF in the CoCo' ROM, but 
it was too slow. Using th il> rout me caused a 
visible ripple goin~up the screen as the 
balls moved. To correct this problem, 1 
devised a pseudo-random number genera
tor. Any time the RANDOM command is used, 
new seed value!> are placed in Locations 
SOII6and SOliS. These values are combined 
with the contents of. SBF74 and SBF76, run 
through the Floating Point Accumulator 
and produce a result imilar to RND<O>. I 
eliminated several steps for a much shoner 
and quicker method (lines 520-660). 

Just to be ure. I insencd a RANOOM<O> 
call, JSR 5BF3B (Line 820 and Line 13SO) at 
the end of each ss loop. This changes the 
values in SOII6 and SOilS, but doeso 't slow 
things down too much. You could eliminate 
these two lines and see if the display still 
looks random enough. The distance a ball 
can fall (120) on a random basis is a variable 
(Line700and Line t260)and could be poked 
into memory by the BASIC program. Notice 
that I made extensive use of Extended Indi
rect Addrcs ing, which is indicated by the 
values with brackets around them. The 
arrays hold only 1535 value , so don't use 
any more ball . 

1 
1 1 

1 2 1 
1 3 3 1 

etc. 

(Total = I) 
(Total = 2) 
(Total = 4) 
(Total = 8) 

Figure 2: Binomial Coefficients 

When you've debugged the program 
with A/NO/NS/WE. save the source code 
with W PUCH I NKO. SRC and as'iemble it with 
A PUCHlNKO.BIN / NS/WE. Listing 2 is a 
BASIC driver for the machine-language 
program. The number of ball i read in 
Line 11 o. If you don't want the balls to drop 
all the way, change the Y di tance in Line 
!10. Save this program as PUCH 1 NK2.lt auto
matically load the machine-language pro
gram. if nece ary. 

Next Time 
In my next anicle I'll discuss macros, 

fractals and recur ion (hmm, that sounds 
like a law finn}. if you have any question 
about machine-language programming, or 
if you have ideas for futu re articles, please 
let me know. 0 



64KOisk • 

20 L- 1400 
30 DI M S(L) , X(L) ,YCL) 
40 X•RtiD(-TI MER) 

160 PSETCX(S) . Y(S)) 
170 NEXT S 
180 NEXT N 

50 PMOOE4 . l:PCLS:SCREEN1.1 190 T•0: FOR S•0 TO L 
200 IF S(S)• 3 THEN 280 
21 0 T•1 

60 LI NEC 0. 191)·(255 . 19l).PSET 
70 FOR N-0 TO L:S( N)-0 
80 FOR S-0 TO N 
90 IF S(S)- 2 THEN 300 
100 IF SCS)- 3 THEN 170 

220 IF S(S)• 2 THEN 400 
230 V(S)• Y(S)+1 
240 OX• 2*RN0(2)·3 

Listing 1: PUCH INK 1 

1 'THE ASSEMBLY LI NE 

110 IF SCS)- 0 THEN X(S)• l27 :Y(S) 
- 0:S(S)• l:PSETCX(S) ,Y(S)):GOT017 
0 

250 PRESETCX(S).Y(S)-l) : IF Y(S)> 
120 THEN S(S)- 2 
260 XCS>•X(S)+DX 

120 Y(S) • V(S)+l 
130 OX• 2*RN0(2)-3 

270 PSETCXCS).Y(S)) 2 ' WRITTEN BY WlLLIAH NEE 
3 'COPYRIGHT (C) JULY 1991 
4 'BY FALSOFT . INC. 
5 'RAINBOW MAGAZIIlE 

140 PRESET(X(S).Y(S) -1):1F Y(S)> 
120 THEN S(S)• 2 

280 NEXT:I F T<>0 THEN 190 
290 GOTO 290 
300 IF PPOI NTCXCS).Y(S)+1)<>0 TH 
EN S(S)• 3:GOTO 170 10 CLEAR100 .&H7FFF 150 XCS)• XCS)+OX 

Listing 2: PUCH I NK2 

1 ' THE ASSEMBLY LINE 
2 ' WRITTEN BY WILLIAM NEE 
3 ' COPYRIGHT (C) JULY 1991 
4 'BY FALSOFT. INC . 
5 ' RAINBOW MAGAZINE 
10 CLEAR200.&H6000 
20 IF PEEKC &H600E><>l34 THEN LOA 
OM"PUCHI NKO":POKE &HFF40.0 
30 READ NU 
40 MS• INT(NU/256):POKE&H6000 .MS 
50 LS·NU-MS*256:POKE&H600l . LS 
60 X• RNO( ·TIMER) 
70 PHODE4 .1:PCLS:SCREEN1.1 
80 LIN E(0 .191)·(255 .19l) , PSET 
90 EXEC &H600E 
100 GOTO 100 
110 DATA 1000 

Listing 3: PUCH I NKO. ASH 

90100 ORG 
99119 NUMBER RHB 
99129 NN RHB 
09130 SS RHB 
00140 OX RHB 
00159 SAHE RHB 
80168 NEWS RHB 
88170 NEWX RHB 
08180 NEWY RHB 
08190 
00288 START 
80210 
00228 
08238 ll 
00248 
00250 
08268 
00278 L2 
90289 
09290 
00390 
08319 
99329 
98338 
00340 
99350 
00369 
00379 
98380 

LOA 
STA 
LOO 
S.TO 
LOX 
CLR 
LOO 
STO 
LOU 
LOX 
LOY 
LEAU 
JU 

LEAX 
STX 
LEAY 
STY 
LOB 
CHPB 

S6000 
2 
2 
2 
1 
I 
2 
z 
2 

I SFF 
SBS 
10 OUTER LOOP 
NN 
fSTATUS 
D.X CLEAR STATUS ARRAY 
10 INNER LOOP 
ss 
#STATUS 
IX CORD 
IYCORO 
O.U 
NEWS CURRENT STATUS LOCATION 
O.X 
NEWX CURRENT XCORO LOCAT ION 
O,Y 
NEWY CURRENT YCORO LOCAT ION 
[NEWS] GET CURRENT STATUS 
13 

310 PRESETCX(S) . YCS)) 
320 V(S) • Y(S)+l 
330 PSETCX(S) .Y(S)) 
340 GOTO 170 
400 IF PPOINT(X(S) ,Y(S)+1)<>0 TH 
EN S(S)• 3:GOTO 280 
41 0 PRESETCXCS) .Y(S)) 
420 YCS>-YCS)+1 
430 PSET(X(S).Y(S)) 
440 GOTO 280 

Awards, Certificates, 
Licenses, and Diplomas 

First Prize'"" features an extensive collection of 
templates with superbly crafted a.rt and titles. After 
selecting a template, you choose a border, fill in the 
date and signature lines, and type in whatever you 
want to say in the main text area. Many titles can 
also be edited. First Prize 

BOWLING AWARD 
,..._... .. "" ....... , 

u. twtat• ... : ... t..a. te 

FRED WRTSOK 

J 
... ...... ..... ' .... ... 

...,. ,., .. \~ IH\•11 r.n 
.,. car.... .... ,, C..• _... ..,o,.., .. _ 

~ - ···-~ 

Includes Nine 
Template Disks, 
Program Disk, 
Labeled Disk· 
Storage Box, 

32 Page User's 
Manual, and 64 
Page Template 

Directory. 
Price $49.95 

Program requires a mouse or joystick, 64K CoCo 
II or 3, disk drive and compatible printer. Printer 
support is mostly similar to our Label Designer, 
bur please specify your printer(s) when ordering. 
Ordering Instructions: All orders add $3.00 Shipping & 

Handling. UPS COD (cash only) add $4.00 more. 
VISA/MC Accepted. PA residents add sales tax. 

Zebra Systems, Inc., U1 S. Burrowes Street, 
State College, PA 16801 (814) 237-2652 
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00390 BED LOOP! DON' T HOVE IT 01310 ADDS ox 
00400 CHPB 12 01320 STB [NEWX) 
00~10 LBEO CHI 01330 BSR PSET 
00420 CHPB #9 01340 LOOP2 LOO ss 
00~38 BNE L3 81350 AOOO I! 
00440 LOA h88 01360 CHPO NUMBER 
00450 srA [HEliX] 01 370 LBLS L6 
00460 CLR [NEllY) 01380 JSR SBF38 
00470 LBSR PSET PSET(128,9 l 01390 TST SAHE ARE THEY ALL STATUS 3? 
00~80 LOB II 81480 LBNE L5 IF NOT ~ BRANCH 
00~99 STB [NEWS] HEW STATUS 91410 RTS IF SO. END OF PROGRAM 
00500 BRA LOOP! 01420 
00519 L3 LBSR PRESET ERASE CURRE NT LOCATION 01430 CH1 LBSR PPOI NT CHECK LOCATI ON DOWN I 
00529 LOO Ul6 START OF PSEUDO RANDOM ROUTI NE 01448 TSTB 
00530 LOX $118 01450 BED CHl ll 
00549 JSR S9FB5 01460 LOB 13 CAN ' T HOVE ANYMORE 
00559 LOO SBF74 CONSTANT 914 78 STB [NEWS] 
08560 l[AY O.Y 01489 LBRA LOOP1 
08570 STY Sll6 01490 CHILl BSR PRESET ERASE CURRENT LOCATION 
08580 LOO S8F76 CO NSTANT 01 580 INC [NEllY] HOVE DOWN 1 
90590 LEAU o.u 01510 BSR PSET PSET NEW LOCA TI ON 
90600 STU SllB 01528 LBRA LOOP! 
00610 LOB Sll7 01530 
00620 ANOB I! -0 .1 01540 CH2 BSR PPO INT 
00630 I NCB - 1.2 01550 TSTB 
00640 LSLB - 2. 4 01560 BED CH2Ll 
00650 SUBB i3 - -1.+1 01570 LOB 13 
00668 STB ox 01580 STB [NEWS] 
00678 LOB [ NEllY) 01590 BRA LOOP2 
90688 I NCB INCREASE CURRENT YCORO 01600 CH2Ll BSR PRESET 
08698 STB ( NEllY ] 81610 IHC [ NEllY) 
90708 CHPB 1120 COMPARE TO 128 01620 BSR PSET 
08718 BLS L4 01639 BRA LOOP2 
00720 LOB 02 CHANGE STATUS IF GREATER 01649 
09730 STB [NEWS] 01658 PSET LOA [NEllY) 
09740 L4 LOB [HEliX) 01669 lOB 132 
00758 AOOB ox HOVE +1 OR - 1 01670 HUl 
00768 STB [HEliX) 81688 ADDA SBA 
00778 LBSR PSET PSET NEll LOCATION 01690 TFR o.x 
00780 LOOP! l OD ss 01700 LOB [ NEWX] 
00799 ADDD #1 01710 LSRB 
08889 CHPO NN 81720 LSRB 
88Bl8 LBLS l2 81738 LSRB 
08820 JSR SBF3B RANOOH(Bl:CHANGE Sll6 & SllB 91748 ABX 
08B38 LOO NH 91758 LOA [ HEliX] 
98840 ADDD 11 91768 AHDA 17 
09B50 CHPO NUM BER 91770 LOU /1$9200 
08860 LBLS L1 0178t!l LOA A. U 
08879 91 799 ORA .x 
99880 L5 CLR SAM E FlAG FOR 'All DONE' 01880 STA .x 
1!8B90 LOD 10 01810 RTS 
91!900 L6 STD ss 01B28 
01!910 LOU ISTATUS 01830 PRESET LOA [NEWY) 
00920 LOX #X CORD 01B40 LOB #32 
00930 LOY IYCORD 01B50 HUl 
00948 LEAU o.u 01B60 AOOA SBA 
00950 STU HEllS 01879 TFR o.x 
09960 L[AX o.x 01880 LOB [NEWX] 
00978 STX NEll X 01899 LSRB 
09988 LEAY O.Y 01900 LSRB 
00990 STY NEWY 01910 L5RB 
01000 LOB [NEWS) 81920 ABX 
01010 CHPB 13 01939 LOA [HEliX] 
01820 BED LOO P2 819~9 AHOA 17 
01938 LOA II 01950 LOU IS9200 
01940 STA SAHE NOT FINISHED YET 01969 LOA A.U 
01050 CHPB 02 01979 COHA 
01060 BEO CH2 019BO ANOA .X 
01970 LBSR PRESET 91990 STA .X 
81089 LOO S116 92990 RTS 
01090 LOX SllB 82810 
01190 JSR S9FB5 82820 PPOINT LOA [ HEWY] 
91110 LOD SBF74 82030 INCA 
91129 lEAV D.Y 92048 LOB 132 
01139 STY S11 6 92058 HUL 
81140 LOO SBF76 02968 ADDA SBA 
01150 lEAU o.u 92878 TFR o.x 
01160 STU SllB 920B8 LOB [HEliX ] 
91170 LOB Sll7 112898 LSRB 
01180 ANDB #1 92190 LSRB 
81190 !NCB 02119 LSRB 
IH200 lSLB 92120 ABX 
01210 SUBS 13 02130 LOA [HEliX) 
01220 STB ox 02149 AHOA 17 
01230 lOB [N(WY] 021 58 LOU IS9200 
91240 I NCB 02168 LOB A. U 
91250 STB [NEllY] 02178 AN OB .x 
91260 CHPB 1120 821B8 RTS 
91 270 BLS L7 82199 STATUS RHB 1536 HAX1HUH HUMBER OF BAllS 
012B8 LOB 12 02299 XCORO RHB 1536 
01298 STB [NEWS) 82219 YCORD RHB 1536 
01309 L7 LOB (NEWX] 82220 END START lr::\ 
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Wakeup 
and smeH the CoCo! 
~-·., ' . ' -

Bring your drawings and 
designs to vivid, colorful 
/Jfe wiJb the amazingly 
popular CoCo Max Ill! 
Zoom! Rotate! Arumate! 13 fantastic Foots! 40 paint 
brush hapes! CoCo Max m dmles the e)'e! Get aisp, clear picture reso
lution (two full hi -res 320xl92 screens) ... a big, big edit \\indow ... 28 
"eat ·your-hean-oot" drawing lOOis. Rotate at minisrule IS angles. 
L'ndo boo-boos "ith a click. Anlmate for sped2l effect Pick· n ·choose from 
I6oolors out of64. Go absolutely fruity\\ith fonts (Ssizes, 5 styies & 
more available!) and an astounding 40 different brush styles! No wonder 
this software is recognlzcd as the CoCo community's all-time favorite! 
lt' om .. ,th both 1281( and SI2K. Colors prim inS shades oC gtay. Pruum supponcd. 
£pson RX. FX. )IX, LX lrld oomp:uibles; SW/Gemiru ~ ·10, ~-IIXKl; 0\11' 100, lOS, 
106, 110, 120, 130, 200; 00 82A, 182, 192 <XJP-220 (II& \f). 

CoCo Max m Add-Ons 
Max Fonts disk;: 95 footson4 disks ............. Nowooly $29.95 

Ort\\osetsoft\\odiskseach .. •..............•...... $14.95 
Max f.dlc The font editor as creative as your imagination Only S 14.9 5 
Color Prinletdm-m NX-1000 IWnbow. CGP-220and 

Okimate 20. For glorious color that \\ins hands dm\n! ....• S 14.9 5 

GetMax-10- tbeCoCo 
UJOrd processor thai's 
fun and furiously ftUI! 
Get that easy-as-pie Macintosh feel \\ithout gMng 
up your first·bom! This prognm \\ill stretch )'OUr CoCo to the limiL Mix 
gra~, text, large headlines, arrange multiple columns, )'OU name it .. . 
Max-10 'Mil swiftlyobUge. Includes paper-saving full-page preview 
(graphics, lOO!) to make your prose look proud. This is the CoCo \\Ord 

processor that \\illlea\'t )'OU speecbJess. Printers supponed: Epson fX, 
~C<, RX, LX and companbles; O~IP 105, 106, 130; CGP 220 (B&W); OKI 
182, 92, 192; STAR NX-10, NX-1000. 

Max-10 Add-Ons 
Max-10 Foots 36superfontson 2 disks. Call forlisL .... Now $14.95 
SpeD Oledrer 35,000 \\Ord diCtionary. Online spell cheddng 

to make you look the perfect professional .............. $14.95 

BuybothCoCoMa.~m 
atulMax-10 

Call1-800-221-0916 1-203-259-7713 
How to twtkr: Uie V153, ,\lastereard or ~lO. C.O.D. add $4.00 extn1. Purdlase Orders 

subjat to aedit approval Comooicut residents add 8% sak512X.. Sbippng $4.00 per order, 
mually UPS grourd lfS 2nd (by air $6.00 extn fiexllby sen ice mibble. CWd1: 

$6.00 per order (Aionail). ~tside U.S. &: Canada add II& of order 10t21. 

Cccx.oRWARE 303 Linwood Ave. 
Faiifteld, C/'06430 



by H. Allen Curtis 
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Two new 
versions of 
the ultimate 
shoestring 
desktop 
publisher .. 

ltralace: 
the Tandy Version 

Previou:.ly in thi serie . the primary 
focus was on the development of programs 
for generating auxiliary file employed by 
Ulrralace. There are two ver ions of 
Ultralac:e: ULT is for users with Tandy print
ers. and ULE is for user with lBMJEpson
compatible printers. We'll present the Tandy 
version thi~ month and hold ULE for next 
time. But don't let this stop you from read
ing the rest of this in tallment - much of 
what ~e' ll discuss this tame applie to ULE 
a<, well. In fact. the specaal in tructions for 
entering ealher version are presented here. 

Unles<; you own both types of primers 
(and like to type). you need only enter one 
ver!.ion of the main program. The version 
you enter (Ul T or ULE) depends on which 

program. GENML T 
or GENMLE. you ent
ered previou ly. If 
you have entered 
GENML T, use this 
month's listing. Jf 
you have entered 
GENHLE. you need 
to wait until next 
time. 

T andy Printers 
ULT was written 

to accommodate 
Tandy DMP·series 
printers that print 

/1. Allen Curtis 
li1•es in Williams
burg. Virgmia. He 

is interested in 17th and 18th century history 
and enjoys biking through tire colonial 
capital. He balances past and presem with 
Iris compmer work He ca11 be contacted or 
172 Dennis Drive. Williamsburg. VA 23815, 
(804 J 229-7086. Please include an SASE when 
requesting a reply. 

800 dots across the page and that use Tandy 
control codes. Tho~ of you who have Tandy 
D\.1P·series printers that print 960 dots acros 
the page will have to make a few changes in 
Ul T. Specifically , insert 

POKE4689.160:POKE4938.33: 

between GOSU8410: and W-640 in Line I of 
Ul T. ln addition, make the changes indi
cated in Table I . 

Program Considerations 
One of the evolutionary features of Ul

tra/au is its ability to address four disk 
drives: 0, l, 2 and 3. This feature eliminate 
the need fordio:;k swapping if you have more 
than one drive. Many of you have only one 
drive, but thi feature may still benefit you: 
many CoCo 3 O\\ ners now have double
sided disk drives and have not been able to 
u e both ides with Disk BASIC. lf you have 
such adriveand use Di kBASIC Version 1.1. 
Line 11 of Ul T and ULE allow:. you to u e 
both sides of the drive. After Line 17 has 
executed, the second side of Drive 0 can be 
addressed as Drive 2. [f you have double-
ided Drive l, its second side can be ad

dressed as Drive 3. Line 17 also allow your 
drive to operate more moothly because at 
sets the disk-drive step rate (track-to-track) 
to 6 ms. 

Before you enter any other portion of 
Ultra/ace. carefully enter Line t7 and run at. 
Insert a blank disk in your drive and format 
the econd side of the disk by entering 
DSKI N 12.1fthedrivccomeson. Line 17 may 
be of benefit to you. Try saving and loading 
file with Drive 2 to ensure that it works 
properly. 

The first side is formancd as usual with 
DSKINIO. With di ks formatted on both 
ides. U lrra/ace can selccti vely address and 

use both sides of the double- ided disk 
drive. 



If Line 17 docs not allow you to use both 
l>ides of the drive. tum the computer off and. 
after a suitable delay, on again. Then, when 
you enter Line t7 of ULT or ULE, insen an 
apo trophe (') after the fir<>t colon (:) to 
eliminate the nonbeneficial commands. if 
you are u ing RAINBOW Check Plus as an aid 
10 checking the accuracy of your typing, 
make the insenion after you have com
pleted all checks. 

Those of you who have single-dnve 
y terns may a1 o benefit from multiple

drive addre ing in Ultra/ace. If you have 
512K and a RAM disk program. you can 
addre~ the di k drive as Drive 0 and the 
RAM disk as Drive I. 2 or 3. Owners of 
multiple drives may occasionally want to 
use RA.\1 disk facilities for faster input and 
output (I/O) from Ulrra/ace. In either ca'ie, 
the auxiliary Ultra/ace File disk. or it!i 
backup copy. must be in Drive 0. 

ULT 

9 31 21 
9 50 60 
II 41! 41 
II 33 40 
24 20 19 

386 336 416 
386 248 'ID4 
388 232 288 
396 392 

Line 17 is aJ o employed to set the baud 
rate for your printer. A it tands, the first 
POKE tatement in Line 17 sets the rate to 

2400 baud, a common rate for primers. If 
your printer operates at a different rate. 
change the value II! in the POKE command to 
87. 41,6 or 1 for 600, 1200. 41!00 or 9600 baud. 
respectively. Again, if you usc RAINBOW 
Check Plus. make the correction after you 
complete the checking prOCC'>'>. 

Enter all of ULT (or ULE) and save it to 
di k before you run it. Otherwise, because 
Ultra/ace u es the high-speed poke when it 
,., not using input-output devices, you might 
ave UL Tor ULE at the improper peed. Save 

it on the File di k (or its backup with addi· 
tional font file ) you produced previously 
in this series. 

Running Ult ralace 
With the Filedi k inDriveO, run ULT (or 

ULE). After the title creen appear , the 
auxiliary files FHENU. HRl. OMENU. HRl, 
DHENU. HR2 and MLR. BI N are loaded. The 
Font-menu file i loaded into the memory 
area unused by BASIC (hexadecimal 
addresse S6EOOO through S6A-rr). See Page 
111 of the CoCo 3 manual for more details. 
The Design-menu files arc loaded into the 
half of the high-resolution graphics creen 
memory that ill unused by the Ultra/ace 
graphics mode . HLR. BIN i loaded into the 
c,tandard (low-resolution. or PMODE) graph
ics-screen memory preceding either UL Tor 
ULE. 

The Font menu is displayed after the 
files are loaded. Pre sing a letter A through 
Y selects a font (any fonts you have hould 
be stored on the disk in Drive 0). If Ultra· 
lace doe~n ' t find the selected font file on the 
disk, you will hear a beep alarrn. After you 
select a font, tlte font file i loaded and Ul
tra/ace' Command menu appears. The 
commands available from the Command 
menu are explained later in thi eries. In 
the meantime, experimentation is one of the 
be<,t ways to learn Ultra/ace. A few hint 
about the commands might help. 

The character keys on the CoCo key-

board are u ed to type character'> in the .!.e

lected font to the Ultra/ace ~reen . The pre
cise function of other keys arc specified in 
a list that can be called with the K command 

ju t pre K . All command can be called 
by pre sing 
the associ
ated upper
or lower
case letters. 
Those of 
you who 
have u ed 
De sktop 
High might 
notice that 
the list of 
keyl> has 
expanded 
considera
bly and ha<; 
undergone a few other change!>. After you 
fini h digesting the ltsL return to the Com
mand menu a., in!>tructed by the prompt. 
Initially. the main key to remember is F2. 
which call!> the Command menu when you 
are working on the Ultra/ace ~creen. 

Use the B command to go to the Ultra· 
lace screen. Try typing the character key 
and any of the l..ey~ in the list you just 
tudied. If you forget the purpose of any 

key. press F:! and K to get the key list again. 
Use the B command to get back to the 
Ultra/ace o;creen. 

When you finish your inttial testing of 
the keys, press F2 to call the Command 
menu. Note, the F command calls the Font 
menu so you can change fonts. Similarly. 
the A command calls the De ign menu. To 
execute the A command. jul>l press A. An 
introductory menu with six different op
tion appears on the ~creen. For now. pre s 
I for the Normal option and you ee rhe 
Design menu appear. Suppose you want to 
draw an arrow. or series of arrows. on the 
Ultra/ace screen. First. select Row I b) 

ACJE 
NEW! Graphics Oriented Assembly Language 

American Computing 
Equipment 
P.O. Box 392 1 

Louisville, K Y 40233 
(502) 459-7966 

1-800-346-2794 
24 Hours. VISNMC/Chcc.k 
Shipping: US S3, Canada S5. 

Other Countries S7 
C.O.D. add S4 

KY add 6% sales tax 

A brand new language from a brand new Color Computer 
supporter. GOAL (Graphics Oriented Assembly Language) is 
modeled after 68000 and VAX-1 1 assembly language to make 

programming in assembly easier. 
• Progr.ams are assembled Into memory

savi ng object code 
• Low-level principles mean GOAL 

programs execute fu!lt 
• Vt.OO ha.<; over 200 In!>! ructions with 40 

special graphics Instructions 
• Multl-tac;klng feature allows a BASIC 

program nnd mnny GOAL programs to 
run simultaneously 

• 19 powerful memory-!>avlng addressing modes 
• 130 page of documentation, sample programs, 

editor, assembler, Interpreter, and fonts Included 
• CoCo 3 version requires ut least 128K, disk drive 
• CoCo 2 version requires 64K, disk drive 

•Introductory Offer: $29.00 
• GOAL Icons Dlsk w/300 characters: $24.00 
• ACE Fonts Disk w/36 fo nts: $19.00 
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pre ing I. Next. type a lowercase "a'' to 
elect Slot a. After you make the complete 
election. the Command menu reappearl> 

without di playing the elected design. The 
function of the display area is to act a'> a 
memory area at which the currently !>e

lected design i torcd. Pre B to rerum to 
the Ultralclce screen. To draw the current 
design (as pccified in the key list) hold the 
SHlFT key down and pres the right arrow 
key. 

lf you usc the I command (except forthe 
ASCH string option), you must have previ
ously saved the file you want loaded from 
the disk. Therefore. you hould try the 0 
command to ave a screen before you in
' e tigate the T command. When entering 
the filename of the creen file to be aved or 
loaded. do not include the ex ten ion unle 
reque ted to do so. If you want to usc a disk 
drive other than Drive 0. addres the drive 
by including the filename with a colon (:} 
follov.ed by the desired drive number. 

For tho:.e who have a version of Desktop 
High that includes word-processor-input
file faci lities. it hould be pointed out that 

I CoCo 3 Disk • 

/ 

the C command of Ultra/ace provides the 
same function as the CONVERTH program 
used with Desktop 1/igh. For those of you 
who have a verl>ion of Desktop High with 
two- and three-column creen-dump capa
bilities. the H command automatically 
specific~ the needed margin ening . Fur
thermore. the H command cau es the auto
matic appending of the correct L. M . Rand 
following number designations to the file
name that you assign to the M:reen to be 
dumped. 

lf you make mistakel> (!luch as trying to 
save a screen to an unformatted disk), you 
receive an error mes!lage and are given the 
option to continue U'iing Ultra/ace or to 
exit. Some errore;. such as SN or FC. w1ll 
probably occur only if you have made a 
mistake when entering UL Tor UL E. There
fore, your experimentation with Ultra/ace 
may al o help locate typing errors. 

AI o. be warned that the BREAK key may 
not always respond instantaneou ly- you 
may have to press it sevemltimes before it 
works. You are then given the option to 
continue Ultra/ace or exit the progr.tm. If 

L~\ A.---.... use 12<1 ··-- 253 211 _ ........ ae 4H - ·-- 18 
::,_} 9 -·---- 7 132 ·-·--- 130 30fiJ .. -·-- 7f'J 41" ·--··-- 11 

12 _____ , 24 148 - -···-- 73 318 - --- 255 422 ---·-- • 
18 - --- · 234 180 ·--- 253 318 ........ _ 185 431 ....... _ 112 
28 . ..... - .• 124 188 ---- 7G 326 ··--···· 19S 452 ..... .. _ 181 
38 --·· .. 123 2G2 -- - 3G 334 - ··-- 217 488 ..... __ 181 

I· 56 ............ 2Z7 218 - - - 2C!J4 341 -- 5I 411--- 258 
72 - ---- 173 23f/l ____ 56 - - - 4 - -- 174 
84 --·--- t3 244 --- n 3711 - 2 lfM -- 131 
98 . . ........ 176 252 --·· 158 371 --- 12 END - 24 
1fiJI ............ 14 266 -~-~· 135 - -- 241 

The Listing: UL T 

1 PCLEARl:CLEAR6000:CMP:W10TH40: 
CLS3:GOSUB410: W•640:H• 3:FlS•"ABC 
OEFGH":PF-VARPTR(Fl S):PF•256*PEE 
K(PF+2)+PEEK(PF+3) 
2 0(2)• 120:0(3)• 240:0(4)-80:A(l) 
• 27:A(2)• 27:A(3)- 28:8(2)- 3:8(3)• 
6:C(2)- 30:CC3)•40 :0(2)- 10:0(3)-l 
7:E(l)-&Hl294:E(2)• E(L):E(3)• [(l 
):E(4)-&Hl2DF:F(1)•&Hl3SF:F(2)•F 
(l):F(3)•F(l):F(4)-&Hl307:G(l) - l 
3:G(2)• 13 :G(3)•14:G(4)•1 4:GOT01S 
3 PS•R lGHTS(STR$(1) .1 )+"/HRl " :OS 
•RIGHTS(STRS(l) . l)+"/HR2": RETURN 
4 RE NAM EFS+"L"+PSTO"L1/BlN":RENA 
MEFs+"L"+OSTO"L2/BIN":RETURN 
S POKE&HFFAl ,&H70:POKE&HF FA2 .&H 7 
l:LOADM"Ll ". Z*PEEKC&H13FS)+S7344 
: LOAOM" L2". 2*PEEK(&Hl3F5):RETURN 
6 RENAME"Ll/BIN"TOF$+" L"+PS:RENA 
ME"L2/BIN"TOFs+"L"+Qs:RETURN 
7 POKE4698.141:POKE4713 , 16:POKE4 
732.14l:POKE474l.l:POKE4742 .33:P 
OKE47 45,80:POKE4774 .4: POKE4846.S 
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:GOSUB404:FORI-1T04:POKE&H13F5.0 
( J):GOSUB3:GOSUB4: GOSUB5 :POKE&HF 
FA1 , 12l:POKE&HFFA2,1 22 
8 GOSUB6:POKE&H1370.G(Il:POKE&Hl 
29E .A(I):POKE&H l2C7,8(1):GOSUB24 
:EXECE(J):NEXT:RETURN 
9 POKE4698.33:POKE4713.0:POKE473 
2.33: POKE4741 ,3l: POKE4742,30:POK 
E4745 .50:POKE4774.0:POKE4846,0 :G 
OSUB404:FORl - 1T04:POKE&H l3F5 ,0(1 
):GOSUB3:GOSUB4: RE NAM EFS+"R"+PST 
O"Rl/8 IN" : RE NAHEFH"R"+OH O"R2/ B 
IN" 
10 GOSUB5:POKE&HFFA1.114:POKE&HF 
FA2 . 115:LOAOH"Rl ", 2*PEEK< &Hl3F5) 
+57344:LOAOM"R2",2*PEEK( &H13F5 ): 
POKE&HFFA1.12l:POKE&HFFA2.122:RE 
NAHE "Rl/Bl N"TOFS+"R"+PS:RENAME"R 
2/BI N"TOFH"R"+OS:GOTOS 
11 POKE4741 .48:POKE4742.30 :POKE4 
745.33:GOSUB404:FORI • lT04 :POKE&H 
13F5,0(l):PS•R1GHTS(STRS (l).1)+" 
/HR":RENAMEF S+"L"+PSTO"L/BI N":RE 

you choo e to continue, the program take~ 
you to the Command menu. BREAK can 
rescue you from unwanted !lituations caused 
by pressing keys by mistake. 

RAINBOW ON TAPEIDt K User 
While pace limitations prevent us from 

providing the listin~s for both ULT and ULE 
in the magazine this month, both versions 
appear on this month's RAINBOW ON TAPE 
and RAINBOW OJ'\ DISK. 

In the Future 
With the hints given. you should be able 

lo discover the fundamentals of Ultra/ace. 
The listing for ULE appear next month. The 
month after that will be the final install
ment. in which we' ll present more-detailed 
explanations of Ultra/ace· operation. Until 
then. have fun experimenting. 

In the meantime. three font-file disks are 
available from me at the address given 
above: Fonts T through Y (S5), Fonts J 
through Y (S t2) and Fonls A through Y 
(S t9). Plea e include payment to me by 
check or money order. 0 

NAM EFS+"H"+PsTO"M/B IN" :RENAM EF s+ 
"R"+PSTO"R/BIN" 
12 POKE&HFFA2.112:LOADM"L".2*PEE 
K(&Hl3F5):POKE&HF FA2 . 113:LOADM"H 
". 2*PEEK( &H l3FS):POKE&H FFA2 . 114: 
LOADM"R". 2*PEEK< &Hl3FS):POKE& HFF 
A2,122 
13 RENAHE"L/BIN"TOF S+"L"+PS:RENA 
ME"M/BI N"TOF S+"M"+PS:RENAHE"R/81 
N"TOFS+"R"+PS:POKE&Hl390,C( I ):PO 
KE&Hl 3BE,O(I):POKE&Hl370 ,G(I):GO 
SUB24: EXEC F( l ): NEXT 
14 POKE&HFFA2.114:LOAOH"OMENU/HR 
1:0":POKE&HFFA2.122:RETURN 
15 HCOLOR3.0:0N BRK GOT0332 
16 LOAOH"HLR":POKE&HFFA2,&H70:LO 
AOH"OHENU/HRl":POKE&HFFA2.&H7l: L 
OAOH"DHENU/HR2": POKE&HFFA2 . &H77 : 
LOAOH"FMENU/HRl":POKE&HFFA2.&H7A 
:EXEC&HF00 
17 POKE150 ,18:POKE55455.65:POKE5 
5456.66: POKES5232 .0: POKE55318 ,20 
18 ON ERR GOT022 
20 Ks-Ks+"C":Al-PEEK CVARPTR(KS)+ 
2):A2·PEEK( VARPTR(KS)+3):1FA2 <2T 
HENA2-254:Al-Al-l:GOT036ELSEA2-A 
2-2:GOT036 
22 POKE&HFFA2.&H7A:GOT0492 
24 PRINTI 2.CHRS(27)CHRS(20)::RE 
TURN 
26 GOSUB384:POKE&HFFA2,&H70:SAVE 
H"OUTl",&H4000.&H5FFF, &HAC73:POK 
E&HFFA2.&H7l :SAVEH"OUT2" .&H4000, 
&H5BF F.&HAC73 :POKE&HF FA2.&H7A:RE 
NAHE"OUT1/B IN"TOFS+" /HR1 ":RENAME 
"OUT2/BIN"TOFS+"/HR2":0RIVE0:RET 
URtl 
28 EXEC&HF3~:GOSUB384:POKE&HFFA2 
.&H70:SAVEH"OUT" . &H4000,&H50FF,& 
HAC73:POKE&HFFA2 .&H 7A:RENAHE"OUT 
/ BIN"TOFS+" /HR": DRIVE0:RETURN 



30 GOSU8404:RENAHEFS+" /HRl "TO"IN 
l/81N":RENAHEFS+" /HR2"TO"IN2/81N 
" :POKE&HFFA2 .&H70:LOAD~"INl" :POK 
E&HFFA2.&H71 :LOADH"IN2":POKE&HFF 
A2. &H7A 
32 RE NAME"INl/BI N"TOFS+" /HRl ": RE 
NAHE" lN2/81 N"TOFS+"/HR2": DRI VE0: 
RETURN 
34 GOSU8404:RENAM EF S+"/HR"TO"JN / 
81N":POKE&IfFFA2 .&H 70:LOADM"IN" :P 
OKE&HFFA2 .&H7A: RENAH["IN/81N"TOF 
S+"/HR": DRIVE0: EXEC&HF71:RETURN 
36 L2• 1:P• 176 : DI HFSC84 l .M C84l :PO 
KE&HFFD9 .0 
38 Cl•63:PALETTE0 . 63:PALETTE1 .63 
:PALETTE2.63:PALETTE3 .0 
40 EXEC &Hl000:POKE&HE6E4. &HE6:HS 
CREENH:POKE&HE6E4.&HE7:H8UFFJ,39 
9:HGETC8 . 152)·(9 .152+D) . l 
42 H8UFF4 .3200:H8UFF5 . 2104: HGET( 
0,0) ·(639.19l.4:H8UFF6,1520 
44 EXEC&HF00: HGET(48 .1 6)·(63 .3ll 
. 5:EXEC&H F00:DX•1 6:DY• l6 
46 PALETTEl . 0 
48 T• V:l• U:KS·"F": GOT0138 
50 IFZ- U AND LT4>W·1THENL- U: IFT< 
P THE NT•T+D+l 
52 IFZ<>U AND L+4>W lTHENFL• l:GO 
10112 
54 HGETCL.Tl (l+l.T+Dl.l:HLI NE(L 
. 1)·(L+l . T+D) . PSET.8F 
56 POKE&H23.Al:POKE&H24.A2 
58 IFSCI•lTHEN4 20ELSEIFSCI• 2 AND 

KS•lTHEN428ELSEIFSCI•2THEN432 
60 KS•INKEYS:IFKS•""THEN60 
6? K•ASC(KS):IFK>64 AND K<91THE N 

N·K-64:8•N:HLINE(L.T) ·( L+1.T+D). 
PRESET .8F:GOT01 06 
64 IFK>96 ANO K<l23THENN· K·96:8-
N+26:GOT0106 
66 IFK>47 AND K<58THENN-K· 47:8-N 
+52: GOT0106 
68 IFK>32 AND K<48THENN•K·32 :8•N 
+62 :GOT0106 
70 IFK>57 AND K<65THENN•K ·57 :8•N 
+77 :GOT0106 
72 IFK• 32THENZ·l+S:IFL+B<W THENH 
LINE(L .T) (L+7 ,T+Dl.PRESET ,8F:L• 
L+S:GOT050ELSEHLINECL.Tl CL+l .T+ 
Dl .PRESET .8F:L· U:IFT<P AND T<l 91 
·2*0 THENT•T+l+D:GOTOS0ELSEFL-0: 
GOT0444 
74 IFK•l3THENHPUT(L . T)·(L+l.T+O) 
.l:L•U 
76 IFK-13 AND T<P THENT• T+l+O:GO 
T054ELSEIFK-13THEN54 
78 I FK-8THENL- 2*1NT(.5*L):HLI NE( 
L.T )·(l+l ,T+O) .PRESET.8F:IFL>lTH 
ENL•L·2 :GOT050ELSEL• 0:GOT050 
80 IFK•93THENIFH•lTHENSOUND60.9: 
GOT050ELSEZ• U:HLI NECL .Tl-(l+l .T+ 
Dl .PRESET .8F:I FL+DX·1<W THENL-8* 
INTC.l25*Ll:HPUT(L .T) ·(L+DX·1.T+ 
OY·ll .S:L· L+DX:GOT050ELSESOUND60 
.9 :GOT050 
82 IFK•94THENHPUTCL.T)·(l+l.T+0) 
. l:IFT>D THENT- T 1 O:GOT050 
84 IFK- l 0THE NHPUT(L . T) (L+l . T+O) 
,1:1 FT+D<l91THENT• T+D+l:GOT050 
86 IFK·91THENZ-U:HPUT(L,Tl ·(L+1 , 
T+D) . l:HDRAW"BM"+STRS(L)+". "+STR 
S(l+1+1NH . 75*0 ) )+"R4": L•L+4 :GOT 

050:1FL>W· 5THENL•L·4:GOT050 
88 IFK•9 AND L+4 <W THENHPUTCL.T) 
·(L+l.T+D).1:L•L+4:GOT050 
90 IFK-92THENEXEC&Hl000:T·V:L•U: 
GOT050 
92 IFK-4THENH PUTCL .T) CL+l ,T+D) . 
l:GOT0128 
94 IFK•l2THENHPUT(L.Tl·(l+l. T+O) 
. l:IFT3•0THENT3•l:l•Tl:GOT050ELS 
EIFT3•1THENT3•0:L•T2:GOT050 
96 IFK•l89THENGOSU8374 
98 IFK- 21THENHPUT(U .Tl·C W· l.T+.S 
*0), 4: HPUT(U .T+.5*0)·( W l.T+0).4 
:L-U:GOT050 
100 IFK•95THENI•2*H+2:HPUT(L.T) 
(L+l .T+D) .l:I FL>W* . STHENHGET(U ,T 
)·( W- 1 l , T+ . S*D+.5) ,6: HPUTCU+I . T 
)·( W· l.T+.5*0+.5).6:HGETCU. T+.S* 
0+1.5)·(W·l·l .T+0) ,6:HPUT(U+ I. T+ 
.5*0+1.5) ·(W·1 .T+0).6 :GOT0104 
102 IFK-95THENHGET(U+I . T)·( W· l . T 
+ .5~ 0+.5).6:HPUT(U . Tl·( W ·l l . T+. 
5*0+.5),6:HGET(U+I.T+.5*0+1.5)·( 
W l .T+D).6:HPUTCU .T+.5*0+1.5) (W 
· l · 1 • T+D) . 6 
104 l fK<>95THENHPUT(L .T) (L+l .T+ 
0) .1:GOT050ELSE50 
106 HLI NECL .Tl-(L+l .T+O) .PRESET . 
BF:IFL+H(B)<W THE NGOSU8126:L- L+2 
*I NT( .5+H(8)• .5)+2: IFL>W·lTHENL2 
-L-W+l:l-W·l:GOT050ELSE50 
108 IFZ-U THENL- U: IFT<P AND T<19 
1· 2*0 TIIENT- T+O+l: GOT062ELSE62 
110 FL-2 
112 lfH-3THENZl-8*1NT(.l25•Z) 
114 !FH-lTHENZl-4*1NT(.2S*Zl 
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116 Z•Zl 
118 HGET(Z.T) (l .T+D),6:HPUT(Z.T 
) (L .T+D).4:L1·L-Z:L- U:Z-U:IFT<P 

AND T<l91-2*0 THENT-T+0+1ELSE44 
4 
120 IFL+L1<0THENL1-L1+2:GOT0120 
122 JFSCI<>2THENH PUT<L. T)-(l+Ll. 
T+0) ,6:l-L+ll+L2:L•2*1NT( .5*l+.5 
) :L2-0ELS EL-U:GOSUB476:KS-KS+l:G 
OT0432 
124 N-F L+l:ON N GOT050,54 ,62 
126 HORAW"BM"+STRS(L)+" , "+STRS(T 
)+F H B): RETURN 
128 HSCREEN0:CLS:ATTR0.4:LOCATEI 
0.4:PRINT"A: ART-DESJGNS":LOCATE 
10.5:PRJNT"B: BACK TO SCRE.EN":LO 
CATE10 . 6:PRlNT"C: CO NVE RT WP F": l 
OCATE10.7:PRINT"O: DIR": LOCATE10 
.B:PRINT"F: FONT SELECT 
130 LOCATE10.9:PRINT"H: HOUSEKEE 
PI NG" :LOCATE10.10:PRHIT"J: INPUT 
":LOCATE10.ll:PRINT"K: KEYS LIST 
ED" :LOCATE10 .12:PRINT "M: MARGIN 
SET" :LOCATE10.13:PRINT"O: OUTPUT 
":LOCATE10.14:PRINT"P: PRESENT S 
TATUS 
132 LOCATE10 .15:PRINT"R: RESOLUT 
ION CHANGE":LOCATE10.16:PRINT"S: 
SCREEN OUMP" :LOCATE10,17:PRINT" 

T: TAB SET":LOCATE10.18:PRINT"X: 
EXIT UltraLace":LOCATE14.18:POK 

E&H23.Al:POKE&H24.A2:POKE&HFF08. 
0 
134 KS-INKEYS:IFKS- "" THEN134 
136 IFKS-"0" OR KS-"d"THENGOSUB3 
26:GOT0128 
138 IFKS-"F" OR KS-"f"THENOO•O:l 
l-L:EXEC&HF8E:POKE&HE6E4.&HE6:HS 
CREEN3:POKE&HE6E4 .&HE7:GOSUB170: 
L-ll:E XEC &H F8E:GOT0128 
140 !FKS•"B" OR KS• "b"THEN168 
142 IFKS-"H" OR KS• "h"THENGOSUB3 
24:GOT0396 
144 IFKS•"I" OR KS•"i"THEN482 
146 IFKS•" K" OR KS•"k"TH ENGOSUB3 
08:GOT0128 
148 IFKS•"O" OR KS•"o"THENIFCC•0 

AND HK-0THEN348ELSEIFCC•0THEN34 
6ELSEFS·LEFTS(F1S.Hl):DRIVEVAL(R 
IGHT S(FS. l)):FS·LEFTS(FS, HL-2):1 
rttK- 3THENCLS: GOSUB28: GOT0128ELSE 
CLS:GOSUB26:GOT0128 
150 IFKS•"M" OR KS•"m"THENGOSUB2 
18:GOT0128 
152 IFKS•"P" OR KS•"p"GOSUB400:G 
OT0128 
154 IFKS-"R" OR KS• "r"THENIFH•lT 
HENH•3:U•2*U:W-2*W:Tl·2*Tl:T2·2• 
T2:GOT0128ELSEH-1:U•.5*U:W•.5*W: 
Tl-.5*Tl:T2•.5*T2:GOT0128 
156 IFK S• "T" OR KS-"t" THENGOSUB2 
98:GOT0128 
158 IFK S•"C" OR KS-"c"THEN252 
160 IFKS•"S" OR KS•"s"THENGOSUB3 
24:GOSUB322:1FKS•"l"THENGOSU87:G 
OT0128ELSEIFKS• "2"THE NGOSUB9:GOT 
0128ELSEIFKS•"3"THENPOKE&Hl3FF .0 
:GOSUB11:GOT0128ELSESOUND60.9:GO 
T0128 
162 IFKS•"A" OR Ks-"a"THEN330 
164 IFKS-"X" ORKS•"x"THENGOSUB39 
4:1FKS- "Y" OR Ks-"y"THENCLS3:POK 
E&HFFD8 .0: DRI VE0:ENDELSE128 
166 SOUND60.5:SOUND60.5:GOT0128 
168 POKE&HE6E4.&HE6:HSCREENH: POK 
E&HE6E4. &HE7:POKE&HFFD9. 0:GOT020 
2 
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170 GOT0204 
172 POKE&H23 .Al:POKE&H24 .A2:GOSU 
B322 
174 IFK S<"0" OR KS>"9" THENSOUND 
60.10:RETURNELSEK S•" l "+KS 
176 GOSUB212 
178 GOSUB216 
180 OPEN" I".Ol. " FONT"+Ks 
182 FORI - 1T084:LINEINPUT0l.FS( I ) 
:NEX T 
184 FORI•1T084:1NPUT#l .H(l):NEXT 
186 INPUT#l . D. S:CLOSEHl:IFD>7 AN 
D D<l1THEND•11ELSEIFD>ll AND D<1 
5THEND•l5ELSEIFD>15THEND•23 
188 K· T 
190 T- T+INTC .5*COD D)):V- T:IFT<0 
THENT•0:V-0ELSEIFT>P THENT· P- 1 
192 IFV>•0THENV-V O-l:GOT0192ELS 
EV-V+O+l 
194 IFK•0THENGOSUB424:GOSUB250 
196 RETURN 
198 HPUT(16.20)-Clll .1 70).5 
200 GOSUB250 
202 HGET(L,T) (L+l,T+D),l:GOT050 
204 POKE&H23,Al:POKE&H24,A2:GOSU 
8322 
206 K-ASCCKS): IFK>96 MW K<l22TH 
ENK•K·32:KS•CHRS(K) 
208 IFK>64 AND K<90THEN176ELSESO 
UND60.9:GOT0204 
210 POKE&H23 .Al:POKE&H24.A2:RETU 
RN 
212 POKE&H23.Al-l : POKE&H24.A2:RE 
TURN 
214 POKE&H23.Al-2:POKE&H24.A2:RE 
TURN 
216 POKE&H23 .A1 4:POKE&H24,A2:RE 
TURN 
218 GOSUB212:CLS:LOCATE6 .8:PRI NT 
"ENTER TOP MARGIN (0- 10): "::l 
INEINPUTVS: LOCATE6 .10:PRINT"ENTE 
R LEFT MARGIN ":: IFV S•"" THENV S-S 
TRS(V) 
220 LOCATE24.10:IFH•lTHENPRINT"( 
0 200): ": LOCATE35,10ELSEP 
RINT"(0 400): ":LOCATE35.1 
0 
222 GOSU8214:LIHEINPUTUS:GOSUB30 
6:V•VAL(VS):U-VAL(US):lFH- 1THENU 
-4*INT( . 25*U) : Z•U ELSEU•8*1NT(.l 
25*U>: z-u 
224 IFV<0THENV•0 
226 IFV>l0THENV-10 
228 IF U>W-50THENSOUND60.5:LOCAT 
El0,15:PRI NT"LEFT MARGIN TOO BIG 
": LOCATE8,16:PRINT"RELAT IV E TO R 
IGHT HARGIN!":LOCATE14,1 7:PRI NT" 
TRY AGAIN. ": GOT0220 
230 IFU<0THENU•0 
232 IFH•1 AND U>200THENU-200 
234 IFH•3 AND U>400THENU-400 
236 GOSUB212:LOCATE4.12:PRINT"EN 
TER RIGHT HARGIN C 0 -":320+(H -1 
)• 160 :") : ";:L INEINPUTWS:IFWS•"" 
THENWS- STRS(W) 
238 W-VAL(WS): IFW<U+50THENSOUN06 
0.5:LOCATE9.15:PRINT"RIGHT MARGI 
N TOO SHALL" :LOCATE8 .16:PRINT"RE 
LAT!VE TO LEFT MARGIN. ":LOCATE! 
4.17:PRINT"TRY AGAIN.":GOT0236 
240 GOSUB290 
242 CLS:LOCATE6 . 12:PRINT"DO YOU 
WANT TO CHANGE THE": LOCATE6.13:P 
RINT"BOTTOM MARGI N? CY/N) ": 
244 GOSUB322:1FKS•"N" OR KS•"n" 
OR ASC( U )- 13THEtiL- U: T-V: RETURNE 
lSEIFKs-"Y" OR KS•"y"THEN246ELSE 

SOUND60.5:GOT0244 
246 LOC ATE6 .16:PRJNT"DO YOU WANT 

IT AT THE MOST":LOCATE6.17:PRIN 
T"RECENT CURSOR POSITION? <YIN) 
" :LOCATE6.18:PRI NT"IF NOT. IT W 

ILL BE SET TO THE" :LOCATE6 .19:PR 
INT" LOWEST POSSIBLE CURSOR POSIT 
ION.":LOCATE37 . l l 
?48 GOSUB322:IFKl•" N" OR Ks•"n"T 
HENGOSUB424:GOT0250ELSEIFKS•"Y" 
OR KS-"y"THENP- T:L•U:T• V:RETURNE 
LSESOUND65. 0 :GOT0248 
250 P•V+(D+1)*(-l+INTC(192-V)/(D 
+ 1))) :RETURN 
252 GOSUB212:CLS:LOCATE5.8:PRINT 
"FILENAME INCLUDiNG EXTENSION:": 
LOCATE13 . 9:L INE INPUTFS: ZS•RIGHTS 
(FS. 2):1FASC(ZS)•58THENDRIVEVAL( 
RIGHTS(ZS,1)):FS-LEFTS(FS.LENCFS 
) 2)ELSEDRIVE0 
254 N-INSTR(FS," /"):IFN-0THEN252 
ELSEGS-LEFTS(FS,N )+"OAT" 
256 J•0:1FR IGHTS(FS. 3)-"0AT"THEN 
RENAMEFH OLEFTS(F S.N l+"TXT": FS-L 
EFTS(FS.N l+"TXT" 
258 OPEN"D".#l.FS: FIEL0#1.128 AS 
AS. 128 AS BS 

260 CLOSEI2:0PEN" O".U2.GS 
262 IFDN•1THEN288ELSEGOSUB210:J· 
J+1:GET#l .J:CS- AS 
264 8- INSTRCBS." ]" ):IFJNSTR(AS." 
)")>0 OR B>0THENDN-l :IF8>0THEN8S 
-LEFTS(8S.8 ·1JELSECS-LEFTS{CS.IN 
STR(CS." )")·1):BS-"" 
266 N-INSTRCCS. CHRS(l3)):1FN>0TH 
ENGOSUB286:C S•RIGHTS(CS. LEN(C S)
N):IFCS-""THENCS-BS:GOT0270ELSE2 
66 
268 GOSUB276:C S•CS+8S 
270 N-INSTRCC S, CHRS(l3)) : 1FN>0TH 
ENGOSUB286:CS-RIGHTS(CS, LEN(C S)
N):IFCS-""THEN262ELSE270 
272 GOSUB276:1FDN-1 THEN288ELSEGO 
SUB210 :J-J+1:GET#l .J:Cs-CS+AS 
274 GOT0264 
276 1-1 
278 IFLENCC S)•I OR CS•STRJ NGS(L[ 
N(CS) ,32)THENK•0:GOT0284 
280 K-I NSTR(LEN(CS)+1· 1.CS." " ) : 
lfK-0THENI-J+l:GOT0278 
282 PRI NTU2.LEFTS(C S, K-1) 
284 CS-RIGHTS(CS , LEN(C S) K):RETU 
RN 
286 I FLEFT$( CS. N >-CHRH 13JTHEtiPR 
INT02 ." ( ":RETURNELSEPRINT02.LEF 
TS(CS.N ·l) : RETURN 
288 CLOSEUl:PRINT62.CS:CLOSE#2: 0 
RIVE0:DN- 0:GOT0128 
290 IFH-1 AND W>320TH ENW•320 
292 JFW>640THENW-640 
294 IFH- 1THENW•4*I NT (.25*W)ELSEW 
•8*1 NT( .125*W) 
296 RETURN 
298 GOSUB212:CLS:LOCATE6 .8:PRINT 
"ENTER 1ST TAB VALUE: "::LINEINP 
UTTS:GOSUB304:Tl- 2*1NT(VALCTS)* . 
5):IFH•1 AND T1>320THENT1-320ELS 
EIFT1>640THENT1-640 
300 GOSUB212:LOCATE6 . 12:PRINT"EN 
TER 2ND TAB VALUE: ":: LINEI NPUTT 
S:GOSUB304:T2- 2*1NT(VAL(TS) *. 5): 
IFHl AND T2>320THENT2-320ELSEIFT 
2>640THENT2- 640 
302 RETURN 
304 IFTS-"c" OR TS-"C" THENTS-ST 
RS(l):RETURNELSERETURN 
306 IFUS•""THENUS•STRS(U):RETURN 



ELSERETURN 
308 CLS:LOCATE2.2:PRINT"F2: 

CALL COMMAND MENU":LOCATE2. 
3 :PRINT"RI GHT ARROW: MOVE CURSOR 

RIGHT":PRINT" LEFT ARROW: BAC 
KSPACE":PRINT" UP ARROW: MDV 
E CURSOR UP 1 LINE":PRINT" DOWN 

ARROW: MOVE CURSOR OOWN 1 LINE 
310 LOCATE2 . 7:PRI NT"ENTER: 

CARRIAGE RETURN &":LOCATE15,8:P 
RINT"MOVE CURSOR DOWN 1 LINE" :PR 
INT" CLEAR : TAB":LOCATE7 . 
ll:ATTR0.4 .U:PRINT"KEYS WITH SHI 
FT HELD DOWN" ::ATTR0,4 
312 LOCATE2,13 : PRI NT"RIGHT ARROW 
: DRAW CLIP ART":PRINT" LEFT AR 
ROW: CLEAR LI NE" :PRI NT" UP ARR 
OW: MOVE CHAR - LINE TOWARD" :LO 
CATE15.16:PRINT"CURSOR HALF OF S 
CREEN" :PRJNT" DOWN ARROW: UNOE 
RLINE":PRINT" CLEAR: CLEA 
R SCREE N 
314 PRINT" 0: UPPER/L 
OWER CASE":LOCATE4.22:ATIR0.4 .U: 
PRINT"PRESS SPACE FOR REST OF KE 
Y LIST"::ATTR0 ,4 :LOCATE4. 22:ES- " 

STOPPED BY ANY KEY OR MA 
RGIN":GOSUB322 
316 CLS:LOCATE6.5:ATTR0, 4.U:PRIN 
T"KEYS PRESSED AFTER CTRL KEY";: 
ATTR0.4:LOCATE2.7:PRINT"RIGHT AR 
ROW: MOVE CURSOR RIGHT UNTIL"+ES 
:PRINT" LEFT ARROW: MOVE CURSO 
R LEFT UNTI L "+ES 
318 LOCATE2 ,ll:PRINT"UP ARROW: 

MOVE CURSOR UP UNTIL "+E S:PR 

INT" DOWN ARROW: MOVE CURSOR D 
OWN UNTl L "+E S 
320 LOCATE5 . 22 : PRINT"PRESS "::AT 
TR0,4 .U:PRINT"SPACE"::ATTR0.4:PR 
lNT" TO RETURN TO MENU" ::LOCATEl 
2.22 
322 KS-I NKEY S:IFKS- ""THE N322E LSE 
RETURN 
324 CLS:LOCATE8.10:PRINT"l: lCOL 
UMN / 4SCREEN" : LOCATE8 , ll :PRINT" 2: 

2COLUMN/8SCREEN": LOCAT E8 . 12:PRJ 
NT"3: 3COLUHN/12SCREEN":RETURN 
326 GOSUB212:CLS:LOCATE12,8:PRIN 
T"DRIVE NUMBER : " 
328 GOSUB322:K-VAL(KS):IFK>3THEN 
SOUND60,9: GOT032BELSEDIRK:PRINT" 

FREE GRANULES:":FREE(K):PRINT" 
PRESS SPACE TO CONTI HUE": GO 

SUB322: RETURN 
330 CLS:LOCATE10,8:PRINT"l: NORM 
AL":LOCATE10,9:PRINT"2: DOUBLE W 
JDTH":LOCATE10.10:PRlNT"3: OOUBL 
E WI DTH·LENG TH":LOCATE1 0. ll: MIS
" : MIRROR IMAGE OF " : PRI NT"4";Ml 
s:"l " : LOCATE10.1 2:PRINT"5" :MI S:" 
2" :LOCATE10 .13 : PRl NT"6" :MI S:"3" : 
GOT0354 
332 GOSUB394:1 FKS- "Y" OR KS-"y"T 
HEN334 ELSE128 
334 CLS3 :POKE&HFFD8 .0:DR IVE0 
336 lFERN0> -1 AND PEEK(&Hl3FF><> 
9THENPOKE&HFFA1.12l : POKE&HFFA2 .1 
22ELSEEND 
338 IFERN0<25THENAO-&HABAF+ERNO* 
2ELSEIFERN0>26THENAO-&HC290+2*(E 
RN0-27)ELSEAO•&H890D 

340 WIDTH40:LOCATEB.l0:PRINT" ": 
:PRINTCHRS(PEE KCAO))CHRS(PEEK(AD 
+1)) :" ERROR IN LI NE": ERLI N 
342 LOCATE12.14:PRINT"CONTINUE? 
(Y,N)":GOSUB322:1FKS-"Y" OR KS-" 
y"THENWIOTH40:CLS5:PALETTE0, 63 :P 
ALETTE1.0:GOT0128 
344 END 
346 GOSUB404:IFHK•3THENGOSUB28:G 
OT0128ELSEGOSUB26:GOT0128 
348 CLS:LOCATE8 ,10:PRINT"l: SAVE 

FULL SCREEN" :LOCATE8.12:PRINT"Z 
: SAVE HALF SCREEN" 
350 GOSUB322:1FKS- "l"THENGOSUB40 
4:GOSUB26 :GOT012BELSEIFKS-"2"THE 
NGOSUB404:GOSUB28 :GOT012BELSESOU 
ND60 .9:GOT0128 
352 GOSUB322:GOT0128 
354 GOSUB322:K-VAL(KS):IFK<l OR 
K>6THENSOUND60 . 9:GOT0354E LSEIFK> 
3THENPOKE&Hl02A.l:K-K· 3ELSEPOKE& 
Hl 02A.0 
356 DK·K:POKE&Hl027 . K:CLS:EXEC&H 
F00:POKE&HE6E4 ,&HE6 : HSCREEN3:POK 
E&HE6E4.&HE7 
358 GOSUB322:K-ASC(KS):IFK<48 OR 

K>51THENSOUND60.9:GOT0358ELSEK
K·48:0X- (K+l)*l6:POKE&Hl028.2*K+ 
3:IFK>0THEN368 
360 GOSUB322 :K-ASC(KS):JFK>96 AN 
0 K<l23THENK•K · 97ELSEIFK>64 AND 
K<77THENK- K· 39ELSESOUND60.9: GOTO 
360 
362 POKE&Hl029. K: EXEC&Hl033 :1 FDX 
>48THENDX•48 
364 DY-DX:I FDK>1THENDX-2*0X: IFDK 

SALE! Buy Now At Lowest Prices. GRANITE CO MPUTER SYSTEMS 
MODEMS 

8ANKMAN. Continuously updates your checkbook. Save, Edit 
end print flle1. Let1 you analyze ependlng; reconciles , eum-
marlzee banking traneactlone. U111 32K. Manuel. • • $2~.95 

CHECK WRITER. Uses your printer end standard bank checlll to 
help handle your accounts. Savee fllee, reloads, edlla and 
pauses printer to let you write In amounts. Manual •• $19.95 
GENERAL STATISTIC~. Computee over 50 11111, Including 
Standard deviation & error, Covarlence, Correlation, Chi· 
Square end .ANOVA. Includes ecreen tablel and manual. Edits, 
Savel and Print• dlta. U11r friendly. H11 Manual ... $29.~5 
ENVELOPE WRITER. Print• return and malting addresses dlr-
ectly on the envelope with e DWP or on trector envelopaa with 
• DMP. Save• on labelel Memorizes return addrenaa. Prlnte 
with custom fonts on TANDY prlnt.era. Usea 16K ••.. $17.95 
BASEBALL STATS. Keepa track of 20 atst11t1c1. Contlnuouely 
updlt11. Full of optlonel U111 32K. lncludee Manual. $29.95 
QUICK STATS. A Baseball Scoreboard! Keapa track of over a 
dozen atata. Lets you 11ve, edit 1nd print out data ..• $22.95 
BALL CARDS. A detabue for baseball card eollectore . • $19.95 
BRAIN BUSTERS. Multiple Cholce/True·Falee Test Writing 
program. Lets you Save, Edit, Select, Randomize & Print. 
Many more opUonel Uae profeiiiOnllly or for fun •.• $29.95 
THE EXA.MINER. Usa with above program to take "On Screen" 
teete. Gradel and Sav11 reau ltt . For home or clau • •. St~.~5 

TRIVIA 1·3. Try theM BRAINBUSTER qulue1. E1ch ••. $5.95 
INVENTORY MANAGER from Forrest Entarprl11a. Writes In· 
voices, keepa track of ttoek, 11vea t ime & money. • •. $24.95 
COCO LABELS. Prints fancy fontl w/T.ANOY printers. Select 
namee from alphabetical tcreen Index. Print• dupe •. $19.95 
CALCULATOR. One of 1 kind. Prlnta out! Slmulatea adding 
meehlne • .All standard functions plus 7 memory banka.$14.95 

• 
Speci fy COCO t, 2 or 3. TRADING POST 
Dltk Only. Send cheek or .............. ., ~ money order. Add $3.00 5-STAR SOFTWARE 
Shipping/Handling. In 

P.O. BOX 3453 
IL edd 6.25% Salee Tax. CARBONDAL.E, IL 

52102 

NEW 9600 llaud V.Jl/V.4l/V.4l~lt ola\o modemo. MNP1 -5LAPM. 
&To< c:.o...dioo'l one! .at. _,.,......,lrnudl hlp effec~M dwoui>Pul- • muct> .. 
Ja400 Saudi. lmrMI- caU for ptico 

NEW PliCE 2400 .. 1141 V,4Z/V.421Mt cl&t moolemo. MNPI ·SMPM. 
&-GOnWdlon ltd data ..,.,_ulon Crnuch hlsh« effoc:tM dwoull'f>ut - •• much .. 
9600 Boud). &!......., $119 (+$7 SI.H). 

NEW PIOOUCT 9600 .. ud Mncl/1.-ive Fax,..,.,...,._ 
~ •~a , ... ~your ~/.,y fox m.odllne In the W<rid. Full 
2400 a.uct dati ..--.. capabllltly. 
lndudot• ool- &terNII $149/lnten"'l $139 (+$S SI.Hl 

NEW rtiCE 9600 .. 1141 Sendfu ,..,.,_._ 
Sond loxll.,-.pilla fot.. from your .....,...._lo....., Fu .......,ine In the world. full 2400 
Boud data mod.m ~ily. lncludot dw .... &terral $129/hoterNII $119 (45 SI.H) 

NEW PllCE 1400 .. 1141 Data mod4mt &!......., $109/lnt...W $99 ( t$5 SI.H) 

n-t- ..U hltlo ..,.tly modomo mode by z-n T•to,>t-la In lhe US4. Fully Hoyeo 
"""'f'alible. T..o )'""f mf& watr.-irf. SoAw- avoiloble. 

S~H C..odo (Air PP ond lru) V.42/11.42bh $12.00 ~JV'Oa $8.00 

GCS FILE TRANSFER UTILITIES - Version 3.0 
The ccs fit. r,.,,~or Uttlkioo f'""Yido • ....,_ onc1 .,..ick ......_,"' enru~o< ~., 
m .. ~ • valoly o1 ~~oppy di>lc ........ ~~. 

CommH<It PC, RS, FLEX disks: Oir, Oump, Read, Write 
PC diJko: R.nome, o.~. f om>ot 

Handle1 moot 5.25 ltd l.5 ............_ An( lew! ...b.d'_ ... IPC). BlM<y /ilK. U• 
pipet lew mukiple &lo tnn>lon. Muk>-Vue -.Jon an be u..d undor Muki.Vue « .. 
-..1 ...... Shell oomrnondo. 

lequire ~9 U lew COCO 3, lllew COCO I 012. 2 ~ klne an be Nrd/nmdiJk, 
one ftoppy 40 T 00 OSI. Multi-Vue lew Multi-Vue_....,_ SOISICl lew COC03 • SOISIC 
lew COCO I« 2. Multi·Vue _ ....., $54.95 Slondord wn1on $44.9 5 

Vl.O updol8 1pmvldo dl>lc ,..........., $I 5.00 
D. P. John...., SoftWllle SOISIC « SOISICJ $29.95 l l+U Uti I• $75,00 

Shippns ltd "-'ddlina - ony >OAw... Sl.oo 
o.don ,..,"be pnopold .. coo. ~ ~ coo ,, additional. 

571 Center Road, Hillsboro, NH 03244 USA 
(603) 46 ... 3850 

05-9 16 • ..-...114--S,...• c..,......-OIIdMooooolo, lac. 
MS-005 lo • ,__,-C.,... flfXI> o --...o4TSC, lac. 
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• 3THENDY•DX 
366 IFPEEKC&Hl02A)•0THENHGETC544 
, 96)·(543+DX . 95+0Y) , 5: HSCREEN0: E 
XEC&HF00:GDT0128ELSEHGETC640·DX , 
96) (639.95+DY),5:HSCREEN9:EXEC& 
HF00:GOT0128 
368 IF K>ITHEN372 
370 GOSUB322 :K•ASCCKS): IFK>96 AN 
0 K<ll6THE NK• K· 97:GOT0362ELSESOU 
ND60. 9:GOT0370 
372 GOSUB322 :K•ASCCKS): IFK>96 AN 
0 K<l07THENK•K·97 :GOT0362ELSESOU 
ND60.9:GOT0372 
374 GOSUB322 : K•ASC(KS>:IFK•8THEN 
378ELSEIFK• I0THEN380ELSEIFK•94TH 
EN382 
376 KS• INKEH : I FL+4<W AND KS• ""T 
HENHPUT(L ,T)·(L+l . T+O) , l:L• L+4:H 
GET(L.T)·(L+l,T+D).l:HLI NECL . T) · 
CL+l .T+O) . PSET . BF :GOT0376ELSERET 
URN 
378 KS• INKEY S:IFL · 4>U AND KS•""T 
HENHPUT(L ,T)·(L+l ,T+D) . l:L• L· 4:H 
GET(L ,T) {L+l ,T+O),l : HLI NE(L,T)· 
CL+l, T+D> . PSET . BF:GOT0378ELSERET 
URN 
380 KS•INKEYS:IFT+O<l91 AND KS-" 
"THENHPUT(L ,T)·(L+l , T+D) . l :T• T+D 
+l : HGET(L ,T) · (L+l ,T+O) , l :HLI NE(L 
.T)·(L+l . T+D) . PSET.BF:GOT0380 ELS 
ERETURN 
382 KS• INKEYS:IFT·D>9 AND KS•""T 
HENHPUT(L,T) · {L+l ,T+O),l:T•T·D-1 
:HGET( L,T) · (L+l ,T+O) , l:HLI NE(L , T 
) (L+l , T+O) , PSET.BF:GOT0382ELSER 
ETURII 
384 IFHK•0THE NRETURN 
386 FS•F S+CHRS(HS)+RIGHTS (STRS(H 
f).l):HR• HR+l:HF• HF+l:IFHR• 5THEN 
HF•l:IFHK• lTHENHK• 0:CC• 0:RETURNE 
LSEIFHK•2THENHS•82:U•8: W•336: GOS 
UB516ELSEHS•77:U• l6: W•248: GOSU85 
16 
388 IFHR• 9THENHF• l:IFHK•2THENHK• 
0:CC- 0:RETURNELSEHS· 82:U•0: W· 232 
:GOSUB516 
390 IFHR• l3THENHK• 0:CC• 0:RETURN 
392 V· 0:L• U:T·V :GOT0250 
394 CLS:LOCATE10 . 10 :PR INT"ARE YO 
U SURE? (Y/N) ": GOT0322 
396 GOSUB322:1FKS<"1" OR KS>"3"T 
HENSOUND69.8 :GOT0128ELSEHF• l:HR• 
l:HS• 76:1FKS•"l"THENHK• l:U•9 :w-6 
40ELSEIFKS•"2"THENHK• 2:U• 64:W•39 
2ELSEHK• J:U•32:W·264 
398 GOSUB516:GOSUB392:HF· l:GOTOI 
28 
400 CLS : LOCATE11 ,8:PRI NT"TOP MAR 
GIN •" :V:LOCATE11.9:PRINT"LEFT M 
ARGI N • " ;U:LOCATE11 . 10:PRINT"RIG 
HT MARGIN •": W:LOCATEll . ll : PRINT 
"BOTTOM MARGIN • " : P+D: LOCATEll . l 
2:PRI NT"TAB1 • " :Tl:LOCATE11,13 :P 
RINT"TAB2 •": T2 
402 GOT0320 
404 GOSUB212 :CLS:LOCATE12 ,8:PRI N 
T"FILENAHE: " ;:LINEINPUTFS:ZS•RI 
GHTS(FS. 2):Z1 S•ZS:IFASCCZS)• 58TH 
ENDRIVEVAL(RIGHTS(ZS. l)):FS• LEFT 
S(FS,LENCF S)·2)ELSEZS•":0" 
406 1FHK• 0 OR ll• lTHENRETU RN ELSE 
Hl· LEN(FS)+2: 1FHL>8THENFS• LEFTS( 
FS. 6): HL• 8 
408 CC• l:FORI• ITOHL:POKEPF l+I ,A 
SCCHIDS(FS+ZS,I , l)): NEXT:RETURN 
410 l0CATE15 .4 :ATTR3 . 2,U:PRI NT"U 
1tralace": :ATTR2 . 2:LOCATE8, 6: PRI 
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NT"THE ULTI MATE SHOESTR ING":LOCA 
TE11 ,8: PRI NT"OESKTOP PUBLISHER" : 
ATTR3 .2:LOCATE11 .12:PRINT"BY H. 
Allen Curtls" :LOCATE13 .14 :PR INT" 
COPYRIGHT 1990" : LOCATE16. 4:ATTR3 
. 2: RETU RN 
412 CLS:ATTR0.4:0PEN" I", #l ."STR" 
:FORI· lT06:LI NEI NPUTUl.ACS: LOCAT 
E4,7+1:PR INTACS:NEXT 
414 GDSUB212 :KS•INKEY S:IFKS•"" TH 
EN414ELSE IFKS>"6" OR KS<" l"THENS 
OUND60.5:GOT04 14 
416 SK•VAL(KS):KS- 1 
418 FOR I•lTOSK : LI NEINPUT#l .ACS: N 
EXT:CLDSEOl:RETU RN 
420 POKE&H23 ,Al :POKE&H24. A2:1FKS 
<· LEN(AC S)THENKS•H IOS(ACS,KS.l) : 
KS· KS+l:GOSUB422:GOT062ELSESCI·9 
:HPUT(L, T) · (L+l,T+D) , l:U• UT:GOTO 
50 
422 IFASCCKS)• 94THENKS•CHRS(l3): 
RETURNELSERETURN 
424 V•l92·(D+l)*INT(1 92/{D+l)):T 
•V:RETURN 
426 IFH· 1THENU-4•1 NTC.25• L):RETU 
RNELSEU•8*1 NT(.l25*l):RETURN 
428 POKE&HFFD8, 0:1FEOF{l)• ·lTHEN 
CLOSEil:POKE&HFF09 ,0 :SCI-0 :HPUT( 
L, T)·{L+l ,T+D) , l:U· UT:GOT050ELSE 
GOSUB214:L1N E1 NPUT01.SKS:POKE&HF 
FD9. 0 
430 IFSK•0THENSCI•0:U• UT:GOT0450 
432 POKE&H23 .Al : POKE&H24 .A2: 1FKS 
<• LENCSKS>THENKS-M IDSCSKS, KS . l )E 
LSE446 
434 IFASC(K$)•91THENKS•CHR S( l 3): 
RS· l 
436 IFASC(KS)• 94THENKS•KS+2 :IFKS 
>LENCSKS)THENKS- l:GOT0428ELSE432 
438 lfl•U AND K$•" "THENSZ- lELSE 
IFL• U+S AND KS<> " " AND SZ• l THEN 
HPUTCL .T)·(L+l ,T+D) , l:L- U:SZ•0 EL 
SESZ-0: I FL>U AND KS• l AND KS• " " 
THENHPUTCL .T>·CL+l. T+D) . l : L• U:IF 
T<P AND T<1 91·2*D THENT• T+l +D EL 
SESK-0 :GOT0430 
440 KS• KS+l:GOT062 
44 2 IFH• lTHENU• 4* 1NT(.25*L): RETU 
RNELSEU- 8*1NT(.l25*L):RETURN 
444 1FSCI<>2THEN124ELSESK• 0:GOTO 
430 
446 JFSKS•"" THENHPUT(L.T) ( L+l , T 
+D) . l:L· U ELSEKS- l : IFRS•lTHENRS• 
0:GOT0428ELSEIFL+S+8>W THEN488EL 
SEKS•" '" :GOT062 
448 IFT<P AND T<l91·2*D THENT• T+ 
l +D :GOT062ELSESK·0: GOT0430 
450 T•V :HSCREEN9: CLS:ATTR0.4 
452 LOCATE4,8:PRINT"Do you wan t 
to save on disk the rest 
of the ASCII strings of" :LOCATE 

13 . 10::PRINTFAS;": " :ZAS:LOCATE4. 
ll : PRI NT"for l ater transl ation t 
o their font images? CY 
/ N) " : 
454 KS• INKEY S:IFKS• " "THEN454 
456 IFKS•"N" OR KS•"n"THENCLDSEI 
l:GOT0168 
458 IFKS•"Y" OR KS•"y"THENLOCATE 
4.14: PRI NT"The rest of t he s tr in 
gs will be saved 1n REST 
:": ZAS: 
460 IFFA S•"REST"THENRE S•"TEHP"EL 
SERES• "REST 
462 POKE &HFFD8 .0:0PEN"D". 82 . RE S+ 
" : "+ZAS 
464 GOSUB476: 1FKS>- LENCSKS)THEN4 

68 
466 PRI NT#2.R IGHTS(SKS, LEN(SK S)· 
KS) 
468 IFEOF(l)· lTHENCLOSEf l:CLOSE 
I2:GOT0472 
470 GOSUB21 4:LI NEINPUT#l . SKS: PRI 
NTI 2.SKS:GOT0468 
472 I FRES•"TEMP "JHEIIK ILL "REST /DA 
T:"+ZAS:RENAH E"TEHP /DAT: "+ZA S TO 
'" REST/DAT: "+ZAS 
474 GOT0168 
476 KS• KS · l:IFKS• 9THENRETURNELSE 
IFHIDSCSKS, KS.l><>" "THEN476ELSE 
RETURN 
478 GOSUB212:SK•6:KS• l:SCI · 2:CLS 
: LOCATE4, 8:PRINr' Type filename o 
f ASC II file you want tr 
anslated: " ::L IN EI NPUTFAS:ZS•RI 
GHTS(FAS. 2):ZAS•"0" :1FASCCZS)• 58 
THENZAS·R IGHT S(ZS. l):FAS•LEFTS(F 
AS,LEN(FAS ) · 2) 
480 POKE&ttrrD8 . 0:0PEN'"I ", f/l,FAS+ 
" :"+ZAS :RETURN 
482 GOSUB212:CLS:LOCATE11 , 9:PRIN 
T"l: FULL SCREEN FILE" :LOCATEll . 
10: PRI NT"2: HALF SCREEN FILE": LD 
CATE11.ll:PRI NT"3: WORD PROCESSO 
R FILE" :LOCATE11 . 12 :PRINT"4: ASC 
I I STRINGS 
484 GOSUB322: 1FKS•" l "THENil•l: GO 
SUB30:11•0 :GOT0128ELSEIFKS•"2"TH 
EN1 l• l:GOSUB34:11·0 :GOT0128ELSEI 
FKS- "3"THEN486ELSEIFKS•"4"THENSC 
l·l:UT- U:GOSUB426:GDSUB412:GOT01 
68ELSESOUND60, 5:GOT0128 
486 UT- U:GOSUB478 :GOT0168 
488 HPUT(l ,T)·(L+l, T+D) . l:L• U:I F 
T<P AND T<1 91· 2*D THENT• T+D+l: GO 
T0428ELSESKS• "" :GOT0448 
496 CLOSEI1:FORI-9T02000:NEXT: GO 
T0128 
492 IFERLI N- 472THEN474 
494 1FERLI N•40THEN48 
496 IFERL IN• 328THENSOUND60,9:GOS 
UB328 :GOT0128 
498 IFERL IN-98THENTl- T:rORI· lTOS 
F:HPUT(U , T)·( W·l , T+I NT(D/Sf)), 4: 
T•T+INT(D/SF): NEXT:T•Tl :L• U:GOTO 
50 
500 IFERLIN-4 70 AND ERN0• 23 THEN 
CLOSE0l:CLOSE#2: GOT0472 
502 IFERLI N- 30 OR ERLIN-34 OR ER 
LI N•480THEN504ELSE506 
504 SCI · 0:SOUND69,5:LOCATE5 . 1l:P 
RI NT"THERE IS NO FILE BY THAT NA 
ME": LOCATE7.13 : PRI NT"ON THE DISK 

IN DRIVE " :: IFZ$•""THENPR1NT"0" 
:GOT0490£LSEIFASC(ZS)• 58THENPRIN 
TRIGHTS(ZS.l) :GDT0490ELSEPRI NT"0 
" :GOT0490 
506 IFERLI N-26THENKILLF S+"/HR1 " : 
KILLFS+"/HR2" :RENAHE"OUTI/BI N"TD 
FS+"/HRl" :RENAHE"OUT2/ BIN"TOF$+" 
/HR2 " :DR IVE0: GOT0128 
508 IFERLI N•28THENKILLFS+"/HR" :R 
ENAME"OUT/BIN"TOF S+" /HR" :OR1 VE0: 
GOT0128 
519 IFERLI N•l4THENWIDTH32:CLS : PR 
INT"": :WIDTH40:CLS3:LOCATE1 .8: PR 
INT" INSERT ULT DISK IN DRI VE 0 & 
HIT SPACE";: GOSUB322:POKE&H13FF 

, 9:GOSUB1 4:GOT0128 
512 IFERLI N• 180THENCLOSEfl:KS•"F 
":SOUND60, 9:EXEC&HF8E:GOT0138 
514 GOT0334 
516 l FH• lTH£NU-. 5*U: W- .5*W :RETUR 
NELSERETURN 



by 
David 
Schaller 

• 
ce 
W elcome to Super

dice. a takeoff on a 
very popular dice 
game. If you're 

tired of blasting alien spacecraft or 
frying creepy-crawleys squirming 
across your video screen. then you 
need this change-of-pace game. 

After loading and running su
PRDICE. a Litle screen appears and 
prompts you to enter the number of 
players and their names. The game 
begins after this. 

After the first player rolls Lhe 
dice. a score table is shown. There 
are two score tables in Superdice. 
The object of the game is to till 
each slot in the tables with as many 
points as pos ible. You can use the 
up and down arrows to move the 
marker on Lhe right of the screen, 
thereby selecting the slot in which 
you want to core. 

The first table has six slots in 
which you can score. If you choose 
to score in the first table. simply 
po it ion the marker and pres E:'IT
ER. Forexample, if you roll a 1-2-2· 
4-5 combination and decide to score 
in the two' · slot,you would receive 
four points - two points for each 
2. The game works in much the 
same way for the remainder of the 
slotS in tbe first table. Once you 
mark in a slot. you cannot mark in 

David Schaller is a j unior at Im
manuel Lwheran High School. His 
noncompwer hobbies include base
ball and classical music. You may 
comact him by writing to N. 4724 

Wall, Spokane. WA99205. Please in
clude an SASE when requesting a 
reply. 
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the same slot again. This is also true for the 
second table. 

The second score table includes the three 
and four of a kind. small and large straights. 
Superdice, and Chance options. If you roll 
three or four dice of the same number, score 
it in the appropriate slot and you are given 
the points of all five dice added together. 
The small straight is four numbers in se
quence and a large straight is five numbers 
in sequence. If you score in either of these 
two slots, you receive 30 or 40 points, re
spectively. A Superdice is five of the same 
number and is worth so points. tf you score 
an additional Superdice, you may mark it 
again in this slot for another 100 points. The 
Chance option scores the total of all five 
dice no matter what they are. 

The second table also includes the Roll 
Again option. You get three rol Is of the dice 
before you must make a score on one of the 
tables. When you choo e the Roll Again 
option. you are asked which dice you want 
to roU again. Respond by entering the ap
propriate numbers. At the upper left of the 
score tables are the letters TT. GT and DT 
followed by a number. TT (This Table) 
gives you the total points on a specific table. 
GT is your grand total and DT is the total of 
the five dice. 

If you enter a score in a slot and your dice 
and category don't match. -I is placed in the 
slot and you can't use it again. 

At the "Pres Enter to Roll" prompt. 
press S to display a list ofthe current scores 
in order from highest to lowest. 

Tf you make a mistake. press N to get out 
of it. For example, if you enter the wrong 
numbers to reroll and realize it after pressing 
ENTER, pressing N cancels the move. 

The game is over when all score tables 
have been completed, and the f111al scores 
are displayed. If you score 60 or above on 
the first table, you receive bonus point'\. 

If you want to use the speed-up poke. 
you may add it anywhere before Line 70. 
However, I really don't think it is neces
sary, for game play is rea onable. 

I hope I have succeeded in making this 
game easy and enjoyable. Have fun! 0 
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I 32K Extended • 

~ .... .......... .. 
260 .......... 238 
- ... _ ..... 125 

T he Listing: SUPROICE 

1 'SUPERDICE 
2 'BY DAVID SCHALLER 

480 ... u ... ., 153 
82flf .......... "' 
70t/J _, ...... 213 
""' ...... - . 248 
93C1J ... _ .... 188 
1030 .......... 92 
1150 ...... 210 
1288 .......... 78 
1~7" --- 124 

3 'COPYRIGHT (C) JULY 1991 
4 ' BY FALSOFT. INC. 
5 'RAINBOW MAGAZINE 
10 REM ************************* 
20 REM * SUPEROlCE * 
30 REM * VERSION 4.0 * 
40 REM * BY DAVID SCHALLER * 
50 REM * 1/12/91 * 
60 REM ************************* 
70 CLEAR550 
80 01MAS(6 ,4 ),$(4,6}.U(4.7) 
90 CS-CHRS(207):DS- CHRS(205):ES• 
CHRH203) 
100 FS•CHR$(206):GS•CHRSCZ02l:H$ 
-CHRS(204):IS•CHRS(200) 
110 YS•CHRS(128) 
120 AS(1,1)-CS+CS+CS+GS 
130 ASC1.2)•CS+FS+CS+GS 
140 A$(1.3)-A$(1,1) 
150 A$(1,4)-HS+HS+HS+IS 
160 AS(2,1l-CS+CS+FS+GS 
170 A$(2.2)-A$(1,1) 
180 AS(2.3l-FS+CS+CS+GS 
190 AS(2.4)-HS+HS+HS+!S 
200 AS(3.1)•FS+CS+CS+G$ 
210 ASC3.2)•CS+FS+CS+GS 
220 A$(3,3)-CS+CS+FS+GS 
230 AS(3.4)•HS+HS+HS+lS 
240 AS(4,1)•FS+C S+FS+GS 
250 AS(4,2)•CS+CS+CS+GS 
260 A$(4,3)•F$+CS+FS+Gs 
270 AS(4,4 )-HS+H$+HS+! S 
280 A$(5 . l)•FS+CS+FS+GS 
290 A$(5.2)-CS+FS+CS+GS 
300 AS(5 .3)•FS+CS+FS+GS 
310 AS(5 .4)•AS(4 ,4 ) 
320 AS(6 ,1 )-FS+CS+F S+G$ 
330 AS(6 . 2)•AS(6 ,1):AS(6 . 3)-AS(6 
,1):AS(6,4)•AS(4.4) 
340 REM SET UP FOR GAME 
350 CLS4 
360 HH· RND{ -T1MER) 
370 FOR 1•1 TO 5:0(l)•RN0(6):NEX 
T I 
380 C0-1:FOR I•34 TO 58 STEP6:00 
-O<CO):L•l:GOSUB1800:PRINT01+160 
,CO::CO•CO+l:NEXTI 
390 PRJ NT@262, "wel come"+CHRS (128 
)+"to"+CHRH 128 )+"superdi ce": 
400 PLAY"03V27L26CDEFGAB04C03C02 

t499 .......... ~ 
161" _ ........ 131 
1758 .......... 86 
11KiHJ ........ 44 
2B3e ..... _ . 
2129 .......... 181 
2249 .......... 1a 
234(/J ·-----121 
2430 _, 25S 
2530 ..... ,.,_ 11g 
2638- .221 
21Ge - ....... 192 

BAGFEDC" 

289CIJ .. _ ... 187 
29IK5 ........ 159 
• ........ 111 
s21e ........ 116 
3340 ........ 156 34411 ___ , 122 

3530 ...... 1"" 
3670 ......... - e 
3760 .......... 78 
30.1 C1J ·---·· 12 
END .......... 1H 

410 PRINT@295 , "COPYRIGHT <C> 199 
1"::PRINT@295+32."BY DAVID SCHA 
LLER" : 
420 FORZ1-1T0500 :NEXTZ1 
430 PRINT@388,"HOW MANY PLAYERS? 

(1 -4)": :SOUND170, 1 
440 QS-INKEYS:! FOS-""THEN440 
450 0-VAL(QS):IFQ<l OR 0>4 THEN4 
~ 
460 SOUN0200.1 
470 GOSUB1880 
480 FOR LP-1 TO 0 
490 PRI NT@256+LP*32 ,STRINGS(32,3 
2): 
500 PRINT@256+(LP"'32l . "PLAYER"+S 
TRS(LP)+">": 
510 LINEINPUT PS(LP) 
520 l f PS(LP)-"" THEN500 
530 NEXTLP 
540 FORLP-1T0300:NEXTLP 
550 GOSUB1880 
560 T•1 
570 'BEGIN PLAY******** 
580 GOSUB3830 
590 IF PU-1 THEN2830 
600 RL-1 
610' 
620 FOR C4-l T05:RRCC4)-l:NEXTC4 
630 IF OV(l )-1 THEN1690 
640 PR!NT@288,"player"+YS; :POKEl 
319.48+T:POKE1320.58:PRINT8297,P 
S (T) : 
650 IF F2-1 THEN F2-0:GOT0710 
660 1FRL•l THE NPRINT@358, "press" 
+YH"enter"+YS+"to"+YS+"roll": 
670 lFRL>l THENPRINT@352,"wh1ch" 
+YS+"ones "+YS+"to"+YS+" roll"+YS+ 
"aga1n";:POKE1400.63 
680 lFRL>l THENC0-49:FOR I-34 TO 
58STEP6: PRINT@1+160," "+CHRS( CO 

)+" "::CO-CO+l:NEXT I 
690 IFRL>l THEN GOSUB3590 
700 IF RL>l THEN F2•1 :GOSUB1880: 
GOT0640 
710 IFRL>l THENPRINT@358 . "press" 
+H+"ente r"+YS+"to"+YS+"roll ": 
7 20 QS-1 NKEYS 
730 C0-49:FOR I•34 TO 58 STEP6:I 
FRR(C0-48)•1 THENPRINT@I+160 , ">" 
+CHRS(CO)+"<": ELSEPRINT01+160," 
"+CHRS<CO)+" ": 



740 C0-t0+1: NEXT I:BLS•" M 
750 FOR C5-1 TO LENCP S(T)l 
760 BLS•BLS+CHR S(ASCCHIDS(PS(T). 
C5. 1 ))+32) 
770 NEXT C5: C5•0 
780 FOR C6- l TO 12 
790 OS•!NKEYS 
800 IFOS•CHRS(13) THENPRINTi297. 
BLS::GOT0870 
810 IFQS•"S" THEN2500 
820 IFOS•"N M AND RL>l THEN GOSUB 
1880:GOT0640 
830 NEXT C6 
840 IFC5·0 THENPRJNT@297.BLS: EL 
SEPRINT~297.PS(T); 
850 CS•1 C5 
860 GOT0780 
870 PRINT@428 . "ROLLINGM: 
880 ' ROLLING SEQUENCE 
890 L•34 
900 GOT02730 
910 GOSUB1880 
920 REM **** DISPLAY OPTION BOAR 
OS **** 
930 A1-279 
940 FOR C5·266 TO 426 STEP32:PRI 
NTiC5.STRINGS(13.32);:NEXTC5 
950 PRINT@256 . STRINGS(9 .32);:PRI 
NT8288.STRINGS<9.32): 
960 PR!NT8320.STRINGS(9.32): 
970 PRINT8266 ," (1'S)•1 :MS(T .1); 
980 PRINTi298,"(2 ' S)•2 :MS(T . 2): 
990 PRINT@330."(3'S)•3 :MS(T.3): 
1000 PRINT@362. " (4'S)-4 : "SCT.4) 

1010 PRINT@394."(5'S)- 5 : "S(T,5) 

1020 PR INT@426,"(6'S)- 6 : "S(l,6) 

1030 PRINT@459 . "next"+YS+YS+"tab 
1 e": 
1940 S1-0:FOR C5•1 TO 6:Sl•S1+S( 
T,C5):NEXT C5 
1050 S2•0:FOR C5-1 TO 7:S2•S2+U( 
T,C5):NEXT C5 
1060 PRINT@256,"TT: "SI: 
1070 PRINT@288."GT:"Sl+S2: 
1080 PRINT8320."DT: "0(1)+D(2)+D( 
3)+D(4)+D(5): 
1090 PRINT@Al .YS::A1•279 
1100 PRINT8A1 .CHRS(95): 
1110 OS•INKEYS 
1120 EXEC44539:0S•INKEYS 
1130 IFOs-cHRS(l3) THENPRINT8Al. 
CHRS(l27)::GOT01210 
1140 PRINT8A1.YS: 
1150 IFQS•CHRS(94) THENA1-A1 32 
1160 IF OS-"N" THEN1250 
1170 IFOS- CHRS(l0) THENA1• A1+32 
1180 IF Al<279 THEN A1•471 
1190 IF Al>471 THEN A1-279 
1200 GOT01100 
1210 SL•A1/32·7:SL•INT(SL) 
1220 IF SL•7 THEN1250 
1230 IF S(T,SLl<>0 THENPLAY"T255 
L25501AAAAAAAAAAAAA":GDT01100 
1240 GOT01920 
1250 'SECOND TABLE********* 
1260 GOSUB1880:A1-284 
1270 FOR C5•266 TO 458 STEP32:PR 
INT8C5.STRINGS ( ~ .32)::NEXT C5 
1280 PRINT8256 .STRINGS(9.32)::PR 
INT8288.STRINGSC9.32): 
1290 PRINT8320.STRINGS(9.32): 
1300 PRINT8266 . "3 OF A KIND :" :U 
(T. I): 

1310 PRINT8298."4 OF A KIND :" :U 
(T .2): 
1320 PRINT8330." FULL HOUSE :":U 
(T .3) : 
1330 PRINT@362."SH.STRAIGHT :":U 
(T.4) : 
1340 PRINT@394."LG.STRAIGHT :";U 
CT.5): 
1350 PR I NT@4?6." SUPERD ICE l : ": U 
( T. 6); 
1360 PRINTi458," CHANCE :":U 
{T,7); 

1370 IFRL<>3 THENPRINT8493 . " roll 
"+YS+"again" : ELSEPR!NT8493 ."nex 
t"+Y H "table": 
1380 PRINT@256."TT:"S2; 
1390 PRINT8288."GT:"Sl+S2; 
1400 PR!NT8320,"DT:"D(1)+D(2)+D( 
3)+D(4)+D(5); 
1410 PR!NT@A1.Y S;:A1- 284 
1420 PRINT8Al.CHRS(95); 
1430 QS•INKEYS 
1440 EXEC44539:QS•INKEYS 
1450 IF OS•CHRS(l3) THENPRINT@Al 
,CHRSC127);:GOT01530 
1460 PRINT8A1.YS: 
1470 If 0S-CHRS(94) THEil A1 • A1 -3 
2 
1480 IF QS-"N" THEN910 
1490 IF QS•CHRS(10) THEN A1 -A1+3 
2 
1500 IF A1<284 THEN A1•508 
1510 IF A1>508 THEN A1•284 
1520 GOT01420 
1530 SL•A1/32·7:SL•INT(Sl) 
1540 IF SL-8 THEN1570 
1550 IF SL-6 AND UCT.SL)<> -1 THE 
Nl590 
1560 IF UCT.SL)<>0 THENPLAY "01T2 
55L25501AAAAAAAAAAAA":GOT01420 
1570 IF SL-8 AND RL<3 THEN RL•RL 
+1:GOSUB1880:GOT0640 
1580 IF SL•8 AND RL-3 THENGOSUB1 
880:GOT0920 
1590 REM ORDER ROLL 
1600 FOR C5-1 TO 5 
1610 E(C5)•D(C5) 
1620 NEXT C5 
1630 FOR C5-1 TO 4 
1640 IF ECC5><•ECC5+1) THEN1660 
1650 Z•E(C5):E(C5)•E(C5+1):E(C5+ 
1)•Z:GDT01630 
1660 NEXT C5 
1670 ON SL GOSUB2010.2080.2140.2 
200.2330.2380.2470 
1680 GDSUB1880:RL- 1 
1690 T•T+1:1r T>O THEN T-1 
1700 IF T•l THEN570 ELSE600 
1710 GOT01710 
1720 REM ********** 
1730 REM ********** 
1740 REM ********** 
1750 REM ******•*** 
1760 REM ********** 
1770 REM SUBROUTINES 
1780 REM ****W***** 
1790 REM ********** 
1800 ' PRINT DIE AT (L) LOCATION 
1810 'DIE TO PRINT IS CDD) 
1820 C2•1 
1830 FOR K•L TO L+96 STEP32 
1840 PRINT@K.AS(DD.C2): 
1850 C2•C2+1 
1860 NEXTK 
1870 RETURN 
1880 ' CLEAR SCREEN PRI NT AREA 

1890 FOR LP- 256T0448STEP32:PRINT 
~LP,STRI NGS (32 . 128): 
1900 NEXTLP:PRINT8480 . STRINGSC31 
.128): :POKE1535 .128 
1910 RETURN 
1920 REM COUNT AND ADD ONLY(SL) 
1930 cx-0 
1940 FOR C5- 1 TO 5 
1950 IF DCC5)-SL THEN CX-CX+SL 
1960 NEXT C5 
1970 IF CX-0 THEN SCT. SL)• · l:FOR 
C6•1T05:SOUND1 . 1: NEXTC6 ELSE S(T 
.SL>-tX:SOUND205, 4 
1980 RL•1:GOSUB1880 
1990 GOTD1690 
2000 GOT0570 
2010 '3 OF A KI ND 
2020 IF E(1)- E(2) AND E(l)• E(3) 
THEN2060 
2030 IF E<2l• EC3) AND EC2>- EC4l 
THEN2060 
2040 IF E(3) - E( 4) AND E(3)- E(5) 
THEN2060 
2050 FOR C6• 1 T05:SOUND1 .1: NEXTC 
6:U(T . SL>•-1:RETURN 
2060 UCT.Sl)• 0(1)+DC2)+DC3)+D(4) 
+0(5) 
2070 SOUND205,4:RETURN 
2080 '4 OF A KI ND 
2090 IF E(1)- E(2) AND EC1) • E(3) 
AND E(l)-E(4) THEN2120 
2100 IF E(2)•E(3) AND E(2) • E(4) 
AND E(2)•E(5) THEN2120 
2110 FOR C6- 1 T05:SOUND1.1: NEXTC 
6:U(T.SL>• ·l:RETURN 
2120 UCT.SL)•D(1)+DC2>+DC3>+D(4) 
+D(5) 
2130 SOUND205 .4:RETURN 
2140 ' FULL HOUSE 
2150 If E(l) - E(2) AND E(l) • E(3) 
AND EC4)•E(5) THEN2180 
2160 IF EC1l•E(2) AND E(3) - E(4) 
AND E(3)•E(5) THEN2180 
2170 FOR C6• 1 T05:SOUND1 . 1:NEXTC 
6:UCT.SL>-·l:RETURN 
2180 UCT. SL>- 25 
2190 SOUND205. 4 :RETURN 
2200 'SM.STRAIGHT 
2210 FOR C6- 1 TO 6:X3CC6)• 0:NEXT 

C6 
2220 FOR C6- l TO 5 
2230 FOR C7•1 TO 6 
2240 IF ECC6)• C7 THEN X3(C7> • 1 
2259 NEXTC7 
2260 NEXTC6 
2270 IF X3(1)- 1 AND X3(2)- 1 AND 
X3(3)• 1 AND X3(4)- 1 THEN2319 
2280 IF X3(2)• 1 AND X3(3)- 1 AND 
X3(4)• 1 AND X3(5)• 1 THEN2310 
2290 IF X3(3)- l AND X3(4)- 1 AND 
X3C5)• 1 AND X3(6) • 1 THEN2319 
2300 FOR C6- 1T05:SOUND1.1:NEXTC6 
:U(T. SL)•-1:RETURN 
2310 UCT . SU•30 
2320 SOUND205.4:RETURN 
2330 'LG.STRAIGHT 
2340 IF EC5) -1• E(4) AND E(4) 1• E 
(3) AND EC3) -1- E(2) AND E(2) · 1- E 
(1) THEN2360 
2350 FOR C6- 1 T05:SOUND1.1:NEXTC 
6:UCT.SL)•-1:RETURN 
2360 UCT, SL)-49 
2370 SOUND204 . 5:RETURN 
2380 'SUPERDICE! 
2390 IF E(l)•EC2) AND EC 1l- E(3) 
AND EC1)• E(4) AND E(1) - E(5) THEN 
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2410 
2400 FOR C6- 1 TOS:SOUND1.l:NEXTC 
6:U(T. SLl•-1 : RETURN 
2410 lFUCT.SLl>0 THENU(T . SLl- U(T 
.SL)+100 ELSE UCT.SL)•50 
2420 PLAY"T3Ll6V2804CP1603GP1604 
CP1603FP1604CP1603" 
2430 PLAY "E-DE-DCP16L804E·ll6DP1 
6L4GL8C" 
2440 PLAY "03L16BABAGABG:Ll604CP1 
603GP16FP16040Pl6Ll603" 
2450 PLAY"E-OE-DCP1604E· FGP16CP1 
603GP16BP16L204C" 
2460 RETURN 
2470 ' CHANCE 
2480 U(T.Sll-DC1l+0(2)+0(3l+D(4) 
+0(5) 
2490 SOUN0204 , 5:RETURN 
2500 GOSUB1880:PRI NT@288 .CHRS(l2 
3)+"scores"+CHRS( 125> : 
2510 FOR C5·1 TO 0 
2520 SX(C5l· S(C5.ll+SCC5 , 2l+SCC5 
.3l+S<CS.4l+SCC5.5)+S(C5 ,6l+U(C5 
• 1 ) 
2530 SX(C5l•SXCC5l+UCC5 .2)+U(C5. 
3l+U(C5 .4l+U(C5 .Sl+U(C5.6 l+UCC5 . 
7) 

2540 NEXT C5 
2550 FOR C5- l TO O:XS(C5l- PSCC5l 
: NEXTC5 
2560 IF 0-1 THEN2620 
2570 FOR C5- 1 TO Q·l 
2580 IF SX(C5>>- SXCC5+1) THEN261 
0 
2590 GGS•XSCC5l:OE•SX(C5):XS(C5) 
•XS (C5+ll :SXCC5l•SX CC5+1l:X SCC5+ 
1l•GGS:SX(C5+1l-OE 
2600 GOT02570 
2610 NEXT C5 
2620 FOR C5-l TO 0 
2630 IF LEN(PS(C5))>10 THE N R6S
LEFTS(X S(C5) .10) (LSE R6 ~-X S (C5) 
+STRING SC10·LENCXS(C5)) . 32l 
2640 R6 S-R6 S+" :"+STRSCSX(C5)) 
2650 PRINT@288+(32*C5l . STRI NGS(3 
2.32) : 
2660 PRI NT@288+(32*C5l .R6 S; 
2670 NEXTC5 
2680 PR IIIT8452. "press"+Y S+"any"+ 
YS+"Icey"+Y S+" to"+YS+"cont 1 nue": 
2690 QS•INKEY S 
2700 EXEC44539 
2710 GOSUB1880 
2720 IF RL>l THEN F2-1:GOT0640 ( 
LSE640 
2730 G- l:PLAY"V20T255l25501" 
2740 IF RRCG)-0 THEN2810 
2750 HH- RNDC · TIMERl 
2760 FOR C5• 1 TO RN0(10)+2 
2770 PLAY "A" 
2780 OCGl•RN0(6l:DD- DCG):GOSUB18 
00 
2790 . 
2800 NEXT CS 
281 0 SOUND G*10+20.2 : L• l+6 
2820 G-G+1:1FG- 6 THEN910 ELSE274 
0 
2830 ' END OF GAME 
2840 CLS0 
2850 FOR X•0 TO 15 
2860 POKE1 02A+X,4 2:POKEI055 X.42 
2870 POKE1504+X .42:POKE1535 X,42 
2880 POKE 1024+(X*32l .42:POKE1504 
· (X*32).42 
2890 POKEI055+CX*32l .42:POKE1535 

CX*32l .42 
2900 NEXTX 
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2910 PPS•"SUPERDICE FINAL STANDI 
NGS:":WW•67:GOSUB3310 
2920 ZA- 1 
2930 FOR C5- l TO 0 
2940 1FLEN(PS(C5ll>7 THEN XSCC5) 
- LEFTSCPSCC5l . 7) ELSE XS (C5) -PS( 
CS) 
2950 Z4• S(C5 . 1l+S(C5 .2)+S(C5 .3)+ 
SCC5. 4l+SCC5 .5)+SCC5 . 6) 
2960 Z5•U(C5 . 1)+U(C5 .2l+U(C5.3)+ 
UCC5.4l+UCC5 . 5l+U(C5 .6l+U(C5.7l 
2970 FS(C5)-Z4+Z5 
2980 IF Z4>59 THEN FSCC5l• FS(C5) 
+35:BNCC5l-l ELSE BNCCSl -0 
2990 NEXT C5 
3000 IF 0- 1 THEII3070 
3010 FOR C5•1 TO 0·1 
3020 IF FSCC5l>- FSCC5+1) THEN306 
0 
3030 KO•BN CC5):GGS•XS CC5l:OE- FS( 
C5l:XSCC5l· XSCC5+1):FSCC5l•FSCC5 
+1) 
3040 XS(C5+1)•GGS:FSCC5+1)·0E:BN 
(C5l- BN(C5+1):BNCC5+ll- KD 
3050 GOT03010 
3060 NEXT C5 
3070 FOR LK- 129 TO 129+(32*( 0 1l 
*2) STEP64 
3080 PP S•STRINGS(8·LENCXS(ZAl) .l 
28l+XS(ZA)+" : ":WW•LK:GOSUB3310 
3090 IF BNCZA)•l THEN PP S-STRS(F 
SCZAl 35) ELSE PPS•STRSCFSC ZA ll 
3100 IF BNCZAl-0 THENPP S•PPS+" · 
NO BONUS" 
3110 IF 8N(ZAl- 1THENPPS-PPS+" ++ 
+ BONUS" 
3120 GOSUB3310 
3130 WW-LK+24 
3140 PPS•"•"+STRS{FS(ZAJ ):GOSUB3 
31 0 
3150 ZA•ZA+l 
3160 NEXT LK 
3170 WW-452:PPS•"PRESS CENTER) T 
0 CONTI NUE":GOSUB3310 
3180 ' PLAY SONG 
3190 READ A8.A9:1F A8•0 THEN3550 
3200 SOUND A8.A9 
3210 IFPEEK(338)· 191 THEN3230 
3220 GOT03190 
3230 ' PLAY AGAIN 
3240 FOR LP•33 TO 449 STEP32:PRI 
NT@LP .STRINGS C39.128 l ::NEXTLP 
3259 WW- 132:PPS• "PLAY ANOTHER GA 
ME? CY/N)":GOSUB3310 
3260 (XEC44539: MBS-INKEY S 
3270 IFMBS<>"Y" AND MBS<>"N"TH EN 
3260 

3280 IFMBS•"N" THEN CLS:END 
3290 RUN 
3300 GOT03300 
3310 ' INVERSE PRINT 
3320 FOR 0-1 TO LE NCPPS> 
3330 A7•ASCCMIO S(PPS.0.1)) 
3340 lf A7>64 AND A7<91 THENPRIN 
T8WW. CHRS(A7+32) ::GOT03370 
3350 IF A7-32 THE~PRINTiWW,CHRS ( 
128)::GOT03370 
3360 POKE1024+WW,A7 
3370 WW•WW+1:NEXT 0 
3380 RETURN 
3390 DATA 176.2 . 159.2 . 133.2 ,133 . 
2.89 . 2.133 .2 
3409 DATA 133.2 .159,2,133.2. 159. 
2 . 176. 2 . 165 , 2 
3410 DATA 159 . 2. 165 . 2. 147. 2.147 . 
2.89 . 2.147,2.147.2 
3420 DATA 165 . 2. 147 . 2,165 . 2.185 . 

2.176.2.165.2 
3430 DATA 159.2.133,2.133.2,89,2 
. 133 . 2. 133 . 2.159.2 
3440 DATA 133 , 2.159 .2 .176 . 2.165 . 
2 .159 . 2.165 . 2 .159 .2.165.2 
3450 DATA 147.2.176,2 .165.2 . 159. 
2.133.2.133 . 2.133 .3 
3460 DATA 133.1 .J47.1.159.2.133. 
2,133 .2 
3470 DATA 89,2.133.2.133,2 
3489 DATA 159.2 . 133.2 .159. 2 .159, 
2,147.2.133 . 2 
3490 DATA 147.2,125.2.125.2.89.2 
3500 DATA 125.2.125.2 .147, 2,125 , 
2.147.2.147.2 
3519 DATA 133.2.-125 . 2.108 .2 .133 , 
2.133.2 .89 .2 .1 33 .2. 133.2 
3520 DATA 69.2.133.2.133 . 2 .58.2. 
133 . 2.133.2 
3530 DATA 165 .2 . 159 . 2,165 .2. 147. 
2.176.2 . 165, 2.159.2 
3540 DATA 133 .2 ,133 . 2.133 , 4,0,0 
3550 FOR LP-1 TO 400 
3560 IFPEEKC338)-19l THEN3230 
3579 NEXTLP 
3580 RESTORE:GOT03180 
3590 FOR J2•1 TO 5:RRCJ2)•0:N EXT 
J2 
3600 CU(l)•I 43+64:CU(2)-143+48 
3610 J9- 384:0CS-"" 
3620 FOR Z1· 1 TO 2 
3630 PRI NT8J9.CHR$(CU(Zl)): 
3640 FOR Z2•1 TO 20 
3650 J8S•INKEY S:I F J8 5<>"" THEN3 
680 
3660 NEXT Z2.Z1 
3670 GOT03620 
3680 IF J8 ~-cHRS (8) AND J9• 384 T 
HEN3650 
3690 IFJ8S-"N"THENRL•RL·l !GOT012 
50 
3/00 IF J8S-cHRS(8 ) THE NP R1 NT@J9 
,Y S: :DCS-LEFT S{DC S, LEN(DCS) · 1) 
3710 IF J8S-CHRS(8) THEN J9- J9 1 
: IF J9<384 THEN J9-384:GOT03630 
ELSE3630 
3720 IF J8S-CHRS(13) THEN3770 
3730 IF J8S>•"1" AND J8S<-"5" TH 
EN3740 ELSE3659 
3740 DCS•DC S+J8S:J9-J9+1 
3750 IF J9>389 THEN DC S-LEFTSCDC 
S, 5):J9• 389:GOT03639 
3760 POKE1024+J9- l,ASC(J8S):GOTO 
3630 
3770 FOR J2-l TO LEN(DCS> 
3780 FOR J3•1 TO 5 
3790 IF VAL( HID SCDCS.J2,ll)-J3 T 
HEN RR(J3)•1 
3800 NEXT J3 
3810 NEXT J2 
3820 RETURN 
3830 'ALL DONE? 
3840 FOR F1• 1 TO 0 
3850 FOR FJ- 1 TO 6 
3860 IF S(F1 . F3>-0 THEN 3920 
3879 NEXT F3 
3880 FOR F3•1 TO 7 
3890 IF U(F1 . F3)-0 THEN 3920 
3900 NEXT F3 
3910 DV(Fl)- 1 
3920 NEXT Fl 
3930 FOR F4·1 TO 0 
3940 IF DV( f4)- l THEN 3950 ELSE3 
970 
3950 NEXT F4 
3960 PU•1 
3970 RETURN ~ 
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A Mixed Bag of Tricks 
by Eddie Kuns 
OS-9 SIG Database Manager 

A
coupleofday ago. l decided 
to gather all of the local ac
cess numbers to SprintNet and 
Tymnet for a local CoCo club 
(the Glen ide Color Computer 

Club}. I called the respective 800 numbers 
( 00 336 0149 for Tymnet. and 800-336-0437 
for SprintNet) to ask how 1 could get this 
information. If all you need is the phone 
number for the neare t node. you can find 
this infonnation by dialing one of the e 
numbers - you don't even have to talk to 
a person! However. if you need more mfor
mation and don 't want to wait for the mail. 
you can dial into a Sprint et or Tymnet 
node and get the information directly from 
the node. 

For Tymnet. at the "please log in:" 
prompt. enter INFORMATION. Select menu 
Option I, Dial Direct & Outdial (R) World
wide Access. From thi menu. select Op
tion 2. Acces Numbers for a Specific u.s . 
or Canada Location, and then enter the I wo
letter po!>tal abbreviation for your state or 
provmce. This Jjsts all Tymnetlocal acce 
numbers in your state or province. You can 
also lind quite a bit of other useful informa
tion in the!>C menus. 

You can get the ame information from 
Sprint et in a similar manner. Fir t. dial 
into your local SprintNet node. At the@ 
prompt, enter C HAIL. To both the User 
Name? and Password? prompts. respond 
PHONES. At the menu. select Option I. 

Eddie Kuns is pursuitlg a PIID 111 plrysrcs ar 
Rutgers Uni1•ersrty. He li1•es 111 Aurora. 
Illinois . and works as a programmer and 
researcher at Fermilob. Eddie is co-man
ager of the CoCo SIG. Iris username is 
EDDII:.KUNS. 

Domestic A<~ynchronous Dial Service (for 
international number.. select Option 2). 
Now. Option I allow., you to see all the 
local acce <; numbers in your state. 

41109 14 -APR 19 :58 General l nfor~a tlon 
RE : DeskTaMer (Re : Hsg 4098Zl 
from: TE DJ AEGER To: BOBKEHPER 

closing the main account. Also. the two 
account can be independently on the Ba ic 
plan or the 20fl0 Advantage plan. lfyou u e 
Delphi frequently while the other per on 

>Both !PATCH and the enhanced GFXZ are In the databases. For !PATCH check In 
>Utilities. Read IPATCH.AR For the enhanced GFXZ check i n Patches . Read bot h 
>ENHAN CED GfXZ and GFX2 !PATCH Bob K. 

Thanks for the In fo. I will add 1t to DeskTamer document1tion . 
Best . 
Ted Jaeger 

Figure 1: New For um Quote 

To my urprise I found that SprintNet 
had added a 2400 bp!. node in my local 
callingarea. l 'vcbeendialing into Delphi at 
1200 bps fort he pa t couple of years because 
that's all that wac; available in my local 
calling area. You may want 10 occasionally 
check: these phone number databases if your 
local acces numbers provide a modem 
slower than the one you have. The above 
numbers at o provide information about 
9600-bps and MNP modem availability. 

Associa te Accounts 
If you hare. or want to hare. your 

Delphi account with another person. one 
practical way of doing this is to open an 
associate accoum. Ao a sociate account is 
a completely separate login 10 with a sepa
rate pas word. but it is billed on the original 
account. There i no initial charge to open 
an associate account. For several reasons 
this is the best way to share an account with 
someone else. People can tell who is speak
ing when one of you uses the account. It's 
more secure since each of you can set a 
separate password. And you can deactivate 
the associate account at any time without 

rarely uses it, you can put t he main account 
on the 20n.o Advantage plan and leave the 
a socmte account on Delphi' Basic plan. 

Associate accounts are also useful in a 
di fferent way. You may decide that you no 
longer like your Delphi u ername and want 
to change it. Unfonunately, Delphi cannot 
change your usemame. However. if you 
open an associate account and stop using 
your original account. you have mdirectly 
changed your Delphi u emame. Be aware. 
though. that each account (the original and 
the associate) is till charged the monthly 
fee. For inswnce. assume your primary 
account i'l set up for the Basic plan and you 
run 20(20 on your ac;sociate account. Your 
primary account is billed for Basic service 
(whether you use your primary account or 
not) as well as the 20120 for your associate 
account. 

CoCo a nd OS-9 SIG Forum 
Lf you lose the context of forum me~

age you are reading, you have -.everal 
options. One useful command is: 

READ NEW QUOTE 4 
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Thi<> command functions '>Jmilar to READ 
NEW by displaying new forum me ages one 
at a time. However. it quotes the first four 
line~ of the message each is in reply to. Of 
course. if a message is not a reply to another 
message. no quoted line!> are shown.lf you 
enter a new forum command, you lo e the 
quote setting. An example of READ NEW 
QUOTE 4 is shown in Figure I. From this 
example you can see the three lines from 
Me sage 40982 are prefaced by greater-than 
sign!>(>). 

Another way to keep track oftheconver
ation i to use the qualifier ft. which i 
hon for follow thread. For example. READ 

NEW FT allows you to read all new forum 
mes ages. one at a rime, automatically fol
lowing mes age threads. A thread is u group 
of messages related by the same subject, all 
being replies to the original mcs age in the 
thread of following messages. You can also 
use the following command line: 

READ NEW FT NS 

to see aJI new messages, following threads, 
non top. This is useful only if you can 
speed read or are capturing the flow of 
information to disk for later perusal. 

GETerm Version 2.5 Downloading 
Rick Adams (RICKEEE) brought a thread 

in the CoCo SIG Forum to my anention. 
Some Gl:.-rerm users have encountered a 
problem downloading from Delphi using 
Xmodem or Ymodem. Apparently, Delphi 
and Gf.1 em1 follow different interpretations 
of the standard for these protocols. When 
the transfer i fi nished, Delphi waits for a 
final ACK, which GETerm never sends. 

Many people work around this problem 
by typing three CTRL-Cs when the down
load has finished. RICKEEE suggested 
pressing CTRL-F instead. ince CTRI--F is 
Character 6, which is ACK. Thi ends the 
final ACK Delphi expects and properly ter
minate the downJoad - at least a far as 
Delphi is concerned. 

Database Information 
A bevy of useful programs. util itie and 

applications were uploaded in February. 
Rick Adams (RICKADAMS) released 
Ver ion2.0ofUUCPfonheCoCo3ba edon 
HoneyDanB er UUCP. UUCP allows you to 
connect yourCoCotoa worldwide network 
of computers via a normaJ telephone line 
and modem. You poll, or dial into other 
computers to lrdll fer electronic mail and 
USE.'iet news. (USE 'et news is a lot like 
Delph1's Forum. except the different topics 
are more independent.) This is a tremen
dous achievement for the OS-9 world! At 
lea~t one other version of UUCP. by Mark 
Griffith,exi ts for the CoCo3, but it hasn't 
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yet been posted to Delphi. It 's based on a 
different flavor of UUCP. 

For tlruh more ftm among you ,fer slum~. 
Briau Paquette lras uploaded a ,•alley speak 
C0/1\'trter wluclr takes otherwise normal 
text and churns it into. like. wow, well,fer 
shure, \'Olley speak! 0/z, wow! These two 
semences have been run though this awe
some filter. (Well, it staned out as two 
sentences. Don't blame me!) 

Philip Brown contributed a min iature 
lint program that matches braces. and re
move linefeeds and TABs from the ource. 
This can be really useful when pon ing code 
from another operating system if the source 
contains tabs. 

Some people have had trouble booting 
OS-9 because cenain disk driver occasion
ally put themselves to sleep in the system 
state, which puts the operating system to 
sleep! (Who will watch the watchman?) 
Although most. if not all, drivers with this 
problem have been fixed. John Wesson 
posted a patch to os9p2 to ensure the oper
ating system never pull> itself to sleep. 

Ken cales released Version 4.7 of his 
popular SCSI hard-disk driver. This version 
conrain many new features and enhance
ments over the previous version. inclucling 
suppon for physical formatting. 

In the 68K-OS9 database, there was a 
steady flow of information fTom Frank 
Hogg and Delmar about their new OSK 
computer . 

In the CoCo sta, J oe nnnucci uploaded 
a me li!>ting many of the IBM A 'SI escape 
sequences. Don J oyce released a new ver
sion of patches to the Dl SKTEST program, 
whkh is available on Delphi in the RAIN
BOW ON TAPE area. Fred McDonald '!> 
HYPRSTAT. BAS shows the drives currently 
accessible via Hyper I/O for Burke & Burke 
hard drive owner!>. Rick Adam posted 
DelpluTerm Version .t2. This release should 
help those who have unreliable operotion 
using the bit-banger at 2400 bps and al!>o 
saves ARC files in the correct format. 
Experimental DTERH.BIN i a later rei~ 
to help those who are still having trouble 
using the bit-banger at 2400 bp . 0 

Database Report 

05-9SIG 

General Information 
THE FAMOUS HACKERS ' SCHOOL 
BOY 'GER Da"1d Boynton 

Application 
VALSPEAK SAMPLE OUTPUT 
EARTHER Shawn Dri~coll 
RICK ADAMS' UUCP 2.0 
RICKAOAMS Rick Adum~ 

ASTROLOG ICAL CALCULATOR 
PROTOTYPER Brian Snook 
UPDATE FOR SIGMON: OS9 LVL DEBUG 
DKINDBERG DarTen Kmdberg 
OS9 LEVEL l DEBUGGER 
DKINDBERG DarTen Kmdberg 

Utilities • 
OED_PLUS !PATCH 
MARI-OU Marie-Lou1~ Marcoux 
BASIC09 FREE COMMAND 
JSUTEMElER Jim Sutcmeter 
VALLEY GIRL CONVERTER 
BRJMPAQ Bnan Paquette 
BRACE HATCHER/INDENTER Vl.Ol 
THei-"ERRET Pluhp Brown 
WINDOW SPY 
DRIFTY Richard Gon.alc~ 
SET WI NDOW PARAHS FROM B09 
MDALENE Mike Dalcnc 
DLlST - LIST FILENAMES 
STEPHENC Slephen Castello 

Patch~ 

OSTERH PORT PATCHES 
DOCBEAR John We son 
FIX OS9 FSSLEEP BUG 
DOCBEAR John Wc~son 
DSPAT: DYNASTAR SUPPORT PATCHES 
KSCALES Ken Scales 
CCHDSCS I V4.7 SCSI DRIVER 
KSCAI..ES Ken Scales 

Telc:om 
COCO BBS LISTING VERS 
A'IDER John Reece 

Gnaphics & MU5ic 
FASTER FRACTALS FOR OS 9 
EARTHER Shawn Ori)C()It 
BETTER SEASHORE FRACTALS 
BRIANPAQ Brian Paquette 
STRANDED AND OUT Of GASI (GAHE) 
EARTHER Shawn Dris~'OII 

ORIOLE. VEF 
HOW ARDC Howard Rou)C 
FISH TALK 
BOBKEMPER Roben Kemper 

Ptogrammers Den 
STAT() FSTAT() SOURCE 
WUESTM Mark Wuest 
CPR - C SOURCE PRINTER 
STEPHENC Slephen Caslello 
ANSIGET.AR 
MDALENE Mile Dalene 
ANSIDRIVE.AR 
MDALENE Mike Dalene 

68K-OS9 
TOMCAT #3 STATUS REPORT 
A IOGG Frank Hogg 

TOMCAT STATUS REPORT #2 
A IOOG Frank Hogg 

TOMCAT STATUS REPORTS 



f-HOGG frank Hogg 

SYSTEM IV COMPUTER INFO 
TOMTIIOMAS Tom Thomas 

CRISTl.IMG 
HYPRSTAT/BAS 
FREDMCD Fred McDonald 

CDCL\.iAR Ed Grcsick TRAS R1chard P Tra~borg 

FOUR HO RE LUSCIOUS IHGS Music & Sound 
CLAIRE DE LUNE STEVEPDX 

LY N. IHG 
Steve R icl:ett~ 

CoCoSIG 

~oerallnrormat ion 

ANSI CODE INFO 
SA~NLCCI Joe Snnnucc1 

TRAS R1c:hard P Trashorg 

MORE NUDE 4096 .IMG 
STEVFPDX Steve R1ckctts 

VARIOUS 16 LEVEL DS698 SCANS 

RODW ALA Bob Waln,cJ.. 
FIDDL ER ON THE ROOF 
ROBWALA Bob Wala~ck 

STEVE POX 
KISS2 

Steve Ricketts 
Pruduc:t R~• ie"' s " Announc~ment 

EVERSOFT CATALOG (SPRING 91) 
CoCo 3 Graphics 

ARGENT PAINTING 
TOM1HOMA Tom Thoma~ 

TRAS R1c:hard P. Tra~borg 

JEMGE Jude Emge 

ANOTHER REVIEW OF THE TANDY WP 2 
SA\IIPLE EmeSI L. Sample. Jr. 

GIF PICTURE OF A PORSCHE 
TOM'l HOMAS Tom Thoma\ 

Utilities & Applications 
MAROUEE · TITLE SCREEN MAKER Telecommunic11tions 

EXPERIMENTAL DTERH.BIN Glf PICTURE Of BENGEL TIGER 
T0\1 rHO~tAS Tom Thoma~ 

HOUSES R1cJ.. ltouse 
DTEST HOD UPGRADE RICKADA \1S R1tL Adam' 

IMAGE MASTER V3.0 REDCOAT Don Jo)CC DELPHITERH VERSION 3.2 
SANI\UCCI Joe Sannucci DC I Lll S. BAS RICKADAMS R1ck Adam\ 
STONE FACE PICTURE DA VPI:.LLERITODave Pellerito 

One 
For 
Me 

lle rc at MustcWare. we're prepared to show that our 
produclS really perfom1 as advertised. so we're proud to 
announce a new audio tape ! Recorded almost entirely with 
the aiu of CoCo M I 01 Pro. One For Me is :1 fabulous exam
ple of what a professional can do with the program. C:ttchy 
tunes. foot stomping rhythms, and a ple:tSant variety from 
slow blues to reggae and l:nin rhythms are all here. This is a 
tape that you'll want to listen to over and over :tgain! Order 
now while the pncc is only ................... $7.95 

CoCo MIDI Pro IS a complete 16 track MIDI recordtng SC· 

quencer and h:trdware M I Dl interface that g1ves you :til the 
recording and editing features you need to make great mu· 
sic. 512K CoCo 3, Muhi·Pak/Y·c:tble required. . $125.00 

Lyra is an e:tsy to usc music cdjtor that lets you compo~ 
mustc on a gr:tphics music staff with a mouse. Includes the 
100 page Lyra Companion. . . . . . . . . . . . . . . . . . $35.00 

Ordering infom1ation: payment by check. money order. or 
credit card (Visa o r MaMercard) is welcome. Ple:t~c :tdd 
$3.00 for shipping on all orders . • 

MusicW a re llamlet Rt. 1261, Seaside, OR 97 138 

1-800-321-1490 (orders only, please!) 
1-503-738-01 19 (inquiries) 

We've put our most popular groups on sale to help you 
beat the summer heat. Sale ends August 31 , 1991 . 

NEW NEW NEW NEW NEW NEW 
Deception Path: Slide tiles into the maze, chang1ng 

pathways in an attempt to reach your goal before yoll' 
opponents do. Fun for all ages. 1-4 players. $19.95 

Soviet Bloc: Falling shapes drop down your screen as 
you struggle to fit them together to form solid rows of 

blocks. Great joystick/keyboard response. $19.95 

Each program plays on a 128K CoCo3. Disk required. 
Joystick required for Deception Path. 

Save $10.00! Buy both for only $30.001 

SOLITAIRE CARD GAMES 
Classic Solitaire: Three games in one. Klondike, 
Canfield and Pyramid on one disk for just $14.95 

La Belle Lucie: Very addict1ng. Once played, this 
solitaire quickly becomes a favorite. $14.95 

All play on 128K CoCo3, with joystick and disk. 
Sol itaire Special : Both disks for just $25.001 

Tazman (requires OS9/LII and 5121<) $24.95 
Zenix (CoCo3 128K Disk) $29.95 

Crystal City (CoCo3 128K Disk) $34.95 
Armchair Adm1ral (CoCo3 128K Disk) $14.95 

Riddle of the R1ng (CoCo31CoCo2 128K Disk) $1 0.00 
Games Pack (CoCo3/CoCo2 128K Disk) $1 0.00 

Softw are submissions Invited 
Checks, Money Orders. MasterCard & Visa $2.50 S&H 
COO $2.00 extra. WA add'esses add 8.2% sales tax. 
Eversoft Games, Ltd 

P.O. Box 3354 
Arlington, WA 98223 

(206) 653-5263 

1 Oam - 6pm PST 

30 day money back guarantee 
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Turn of 
the Screw 

A Slice of Time 
by Tony DiStefano 
Contributing Editor 

I 
de cribed in detail the operation of the 
\IS\16242 clod. ch1p lru.t month. Thi!. 
timt:. ,,e·ll -.ee how toconnectthi'> RTC 

(real-time-clod.) device to your CoCo. 
The circuit mvolved can be connected 

either directly to the CoCo bus (via the 
connector in,ide the DiMo Super Controller 
I 01 II ) or. for the' ery brave who know their 
C'oCo'> im.ide out. imide the computer U'-· 
mg 'orne inten1.1lt!O area that you mu\ttap. 
\11ore on that later. For now let''> loot.. at 
"hm 1t w(..e., to get ' tuned. 

Figure I .,how!> the wiring diagram for 
connecting the RTC imo what is l..nown a!. 
the \1F.B area. The \IFB area i:. ava1lable to 
an)one \\ ho ha-. a Dhto Super Controller( t 
or II ) or a D1\to \lfB Adapter. In other 
word ... if) ou plan to construct thi:> project 
a' -;hown in Figure I. you muM have one of 
the above mentioned product!>. The pinoutl> 
given in Figure I arc for the \1EB connector 
- they do not correspond to the CoCo 
canridge pon. 'o be careful. 

Plotting :\e'' Mnps 
An} device connected to the 611119 C'Pl 

mu!.t be memory-mapped. And memory 
mapping require., one or more logic gate:.. 
In the case of the MSMII242. three chip-. are 
required. l11c fir<>t. Ul. i" a 7411K u ... ed to 
decode rhe fir-.t·three address lines of the 
\1CB area and to -.cpumte the Rf\\ ' line I rom 
the CPL. into two different line ... 

The MI:.B memory area i from ~H 5!1 to 
')I 157 (65360 to b!\ .167, decimal). The .. e e1ght 
address location<; arc in the •scs area of the 
CoCo's internal 110 map. l11i aren i~ fur-

Tony DiStefano is a we/1-knoll'll earl\ spe
naliw in ct>mpwer hardware prtyect.~. lie 
lil·es in Lam/ Olltll, Q11ehec. Tony's to N ·

name on Delphi is /J/!J/0 . 
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ther decoded by whatc\ er MEB device you 
arc using. Look again at ll . The mum '>elect 
(G:!B on Pin 4) come · from the \1111 -.elect 
line (Pin 1 ~). When Addres:. Line A2. con
nected to02A on Pin 4. is Low, the decoded 

Any device 
connected 
tothe6809 
CPU must be 
memory
mapped. 

area ill I imitcd to $FFSO through ~H.:s:t When 
i\2 is High. Ul is disabled. which allow. 
other device., on the ~1EB bu<, to U\e the 
remaming four addresses (SFI'S-t through 
FF57). The A. Band C input:. are connected 

to Rf\V, i\0 and A 1. respectively. Thb gives 
us four alternating ··read and write" line ·
VI, Y3, YS and Y7 for read. and YO. Y2. Y4 
and Y6 for write. 

The second chip we 'II use to decode the 
\ISM6242 i'> a 74().1. Gate L2i\ invert'> the n 
line from L t us required for the ALF. (Ad
dre s L::ttch Enable) signal of the clocl.. 
chip. We' lltal..e a clol>er loot.. at thi~ a little 
later. 

Tht: thud decoding chip. l '· 1-. u:-.ed Ill a 
very intere.,tmg manner. Till\ 7-1 1 ~ 7 "u~ed 
tog:lle<~ll) mcoming:-.ignal ''dlh the Eclocl.. 
of the CPL. A:. )-OU may "ell ~.110\\. the E 
doc(.. " the main 'ignal in the CoCo that 
tdl -; all device., exactly when the .,1gnab on 
the uddrc" and data hu'c' are valid. TheE 
cltx:k goc., act1ve after the addrc.,., i'> placed 

on tht! addrel>., bu-. and a lh!l data i' 
placed on the datu hw. dunng "nte . 
Thl\ allows the atldre'>~ and data line-. to 

be 'tabillted before the data" read or '"rit
ten. The 74 l ~7 let'> Ul> have Up l(l four l>epa
ratC 'ignal., guted v. ith the E clock. Thi:. i!. 
good when you' re cr.tmrning for \pace or 
trying 10 l..eep the panl> count h>" . I origi
n:~ lly u\Cd a 1-1 nR. w.h1ch t:;m handle three 
separ..uc <.ignal.,. But there "a c<lllh: only 
one o;ignul can be u-.ed at a t11ne. 

What have we done '>0 fur'! ' n (I rom l 1 ) 
is n write-only signal mapped at SI+SO. YO 
connect'> through n to be gated w1th theE 
clock. and the output. 1 Y (l '·Pin 4 ). goe., to 
thewrite-enablc lineof theRTC Yl (l i.Pin 
14) I'> a read-only signal abo mapped at 
SFFSO. It goc., d1rectly l<l the read cnablt: of 
the Rf<.. You might wonder \\ohy 11 ~~ not 

going through U1 to he gated wuh the E 
clock. Well . then:! i'> alway' more than one 
way to <,(.. in a cal. In thi -. ca,e. I dcc1ded to 
be a liulc -.neal..y. The RTC' ha-. a n:lativel) 
low acccs-. time When an} '1gnal1!> gated 

with the Eclocl. it "honen., the alec.,., lime 
of the -.ignal. Were we to run the CoCo in 
the 2-M117 mode and gate the read I me with 
the Eclock. the MSM6242 would he ton slow. 
By not u'>ing the E clock. I g,ainl!d enough 
time to make the RTC fost enough.l11is tricl.. 
works hl:cau'e the timing lor readmg data 
with the 61<81111[ is not a<; unpunant a' \\ hen 
writing data. 

Y2 (UI. Pin P) is u write-on!) '>~gnat 
mapped at ~1+51. It run., through un mvener 
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WT Enterprise 
Attention! l\U11 programmers wanted. Many prospective 

proje<:tG already planQed. Write tor more Jnlonnation. 

Optimize Utility Set 1 NEW! 
OpUml2c )'OUT d .. ka by ebmlniiUnoJ ~led ftleoo and compacting )'01.lT 

dtrec:IOliea for Wier file llCC'CM. J\la41ncludca a uttll\)' 1o aMC1M1 81e &agmc:nla · 
lion and dln:ctol)' ~eniAUon u weD u CJ<CCM dlreclol)' pl'ddmg 

Optimi7-e Utility Set 1 $29.95 Foreign postage, add $3.00 
Nine-Times: &ach lAUe conwna: 9 helpful and UKful pi"'fP"amsto hdp 
build your 0&9lfbnuy • l .... tzuc:Uono. uamploo. a:nd aampleoo of Baal<:09 
proccc1uJa and aubrouUnet11D help With )'OUT own P">IV"""' and )'01.lT 
underalandlnoJ of Buldl9 • C progrldllllltnd pr<JVarmnlng examplce • tllnUI, 
llelp column.o. and tnfonnaU~~e artie lee to lid vance )'01.lT knowledge of 05-9 • 
Supplled to !ally of 5.25' dllok • Oound manuallll:lll ID each new !lubtw:rlbcr for 
help In "'lllnfl N~7lmes up and running. u well ..,. Ups on UJIIng It wtlh a ram 
dJ.•lt or hard dtook • All pphk:/Joywllclt lnlcrla~ for cue of uee. 

1-Year Subs, $34.95 Foreign postage, add S8.00 
Back Issues; Avadahk Cor the May 1989 through MOJJ 1991 t"""ca. Plea.e 
wrfle for tnfonnaUon on Beck lliiOue conlenUI. 

Back Issue, ea. $7.00 Foreign postage, add S2.00 ca. 
Magazine Source: Due 10 many lnqutnea. the 110uroe code for lhc 
m..g.odnc: 11J11phk: •hell ts w ing proVIded "" an tnformauonal 10ol. lnduded ta 
the actual Oulc09 10urce code and complied moduleoo on dtsk. u wdl as 
dotumentaUon and a printed copy of the IIOUI'C1: code. 

Source, $25.95 Foreign postage. add S5.00 MV Systems 
P.O. Box 818 

Arvada. CO 80001 
(303) 420-7777 

fbrf:lgn potJID(}e ~U.S. T- ord Ctmndo. NI!W-"iA\· 31 . I 991 
To order. pleaee 8CJ'MI u.s. JWf F.nterprlo;es ~ 

checkormcmeyordcrto· 5755 Lockwood Blvd. {/"""\\ 

Tlle OS-!J and Multi- Vue specialists/ 1 

····-········· 

Youngstown, OH 44512 RAINBOW 
M~for/.MJJOJ.J Cl"r~t.ott 

Scny. no C.O.D."o ,.. Cftdlt canlo: Ylrd<c» Ill Oonodtoon arcba. ,.._-V.L __.,. w .S..o. 
U.S. chccka, allow 3 ·4 Wttb for n:afpt of flnot lllaue/baclo. lllltue. 

ltttuah,a A., .. ! ... :4'n'r 
(218) "758-7694 
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becau e the \ l.t- line on the "!S\162-12 i' 
active lligh. 11m ,., done to sati"f) micm
proces ors that u-.c an \ LE c;ignal to distin
gui-.h address c; ignals from dma -.ignals 
appearing on the ·arne buo;. Thic; 'i ituarion is 
..een with ~bit Intel microprocessor\. Again, 
'ince thi'> ill a write '>ignal. it must go through 
the E gating chip. 

ll ~ the \IS\Ifl:!-1:! rcal-time-clocl.. chip 
discus. ed Ialit month. A pan from the 
memory-mappmg circuitry referred to 
above. it require'> just a few pans ofito; own. 

Part Oe cript ion 
ld 7-IIICPK 
U::! 7-IIICIJ.I 
UJ 7-1 11('157 
lJ-1 \tS\162-12 
01 l 5111 7 
02.03 I JOOJ 

Rl ro.l..ilohm, 1/J·Wall 
Ct :!0 pF capacitor 
C2 5· ~0-pF. variable cap 
CJ l.7 uF electrolyric 
C4.CS.C6 t-uF capacitor 
XI 32.76!1-KHZ cry\tal 

Figure 2: Part Li 1 

\1 i'> the O\CIIIalor Cr) 'tal that l..eep., the 
time accurate. It rl!quire-. two mall capaci
tor\ (CI and C:!) to Ol>cillate properly. As 
\hown in Figure I. C2 j, a variable capadtor 
and is used to fine tune the crystal. The re~t 
of the parh are lN!d to provide po'' er to the 
R 1 c v. hen the computer i:. off. D 1 b a low
voltage-drop diode that allow' po''er to get 
to the RTC \\hen the computer I'> on and 
i'lolate the RTC from the power ... upply 
v. hen the computer i). off. Thi'> prevent), the 
hnuery from supplying power to the rest of 
the computer. Dl i-: used to keep the com
puter' power \upply from lr) ing to charge 
the batter) - u ually thc\e bauene' are nor 
rechargeable. You mu\t change them every 
three 10 five )care;. C' io; uo;cd to l..eep the 
voltage to the R 1 <.: con tant. 

0:! and Rt fonn another protection circuit. 
01 is connected to the computer's \upply. 
The other '>ide is connected to the est (Pin 
l~l of the RTC. CS I is an active High \ignal. 
When the -.ignal to est is Low. the RTr 
cannot be elected. This is an imponant 
point. When a computer 1s turned on. or off. 
signal stan to rise. or fade, to their proper 
level!>. But there i~ an instant when the"e 
changing -.ignals might be interpreted a n 
vahd signal. Imagine. as )OU tum )OUr 
computeroff.the RI Csce the ignat ... a\thc 
CPL. writing data to a time rcgi!>tcr. which 
tra~hes your time. Thi'> control line ((St) is 
de'ligned to tum off the RTC before inval1d 
-.ignal have time to write to it. K 1 i' u~cd to 
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en,ure the ''gnat to CSI goe' Low. On 
p<l\\Cr-up.thc RTC ha.-. a built-in re),et timer 
that wait' long enough for alll>ignall> to be 
stable before allowing any writ tng. 

One last note on the MSM6242 - an X 
version i' now available. This verl>ion i!> 
identical to the regular \'Cfl>ion , except the 
cry tal and the two capacitor<; (rt and C2) 

arc internal to the chip. With the X vefl>IOn. 
there i<> no need for these pam: simply leave 
the two crystal pine; unconnected. The inter
nal capacitors are l u~er trimmed and very 
accurate. which makes tuning the capacitor 
unnece<;sary. The Ia t three capacitor\ (C4. 
cs and C'6) are u<;ed for power dccoupling 
and should be placed phy<>ically clo~;e to 
each chip. 

Considerat ions and Modi tical ion.-, 
The general circuit shown in Figure I 

can be applied in many ways. Of courc;e. 
you' ll need to make some small modifica
tion if you plan 10 use it differently than I 
have dc-.cnbed. The bigge~t con~ideration 
1 physical placement. If you build this 
device. think carefully about where you 
want to "place it. If it is going into a Disto 
product (with or without other expansion 
card ). make -.urc the circuit board wi ll fit 
inside the case. A small. edgele<;s proto
board will v.orl... If you want 10 in-.cn it 
directly tnto the CoCo· can ridge c; lot. you 
will need a CoCo project-board. CRC may 
still have some of these. 

Remember that the pinouts given in 
Figure I are for the Ml::B board. You'll need 
a CoCo canridge pinout if you do other
wi e. The only change is that the MEB 

connection now goc to the •scs pin of the 
CoCo. ll1is al'>o mirrors everal locations 
because the SCS line is not fully decoded. 
In thi~ case. you cannot run another' device 
on the canridge pon. If you have a Multi
Pal... it has to be the only thing in that c;lot. 
unles'> you decode for the above memory 
area. 1l1e ame " true for in tailing this 
mside your CoCo u ing the CoCo bu . You 
cannot conne<.:t another device without fully 
decoding the •scs signal. 

The CoCo ha~ three 110 areas decoded. 
The •scs area i!> avai lable to the cartridge 
pon. but the other two are intemal only. 
They control things like the keyboard. cas
'ette pon. JOY\IICI..s and video modes. For 
-.omeone who ha~ the CoCo's service 
manual and also understands the 1/0 arc~. 
it il> pos!.ible to tap into Lhi!> area and leave 
the •scs art:a totally untouched. The e ar
eas comrol the two internal PIA-. of the 
CoCo. The) are each 32 byte!> long.ju t like 
the •<;CS area. PI'' require onl) lout b)1es 
each. The other 28 b) tee; are mirrored. A 
-;mall circu11 could remove the mtrroring 
and leave room for the RTC. In theory this 

hould work. but I'll let you figure it out. 
Good lucl..! 

Construction and Te ting 
The only discussion left is that of build

ing the R1C' card. Figure 2 show~ all the 
needed pans and their number,. If you want 
to installthl~ bo~ inside the cover of your 
controlleror MEB. you mu t not use \OCkets 
for the chip~. Be careful when making ol
der connection~. And again, check to make 
sure the board you choose fiL'> mstde the 
do..,cdca~e. All wiring is shown in Figure I. 
e>.ceptthl! +~volt and ground lines for each 
chip. ll1e following il. a list of the!'>e power 
connect tOn),: 

Part +5 Volts Ground 

Ul Ill II 
I 2 IJ 7 

l 1 lh 8 
l'4 IN 9 

When you lini !>h building the hardware. 
it'~ time 10 ehecl.. yourworl... Two mt:mory 
areas arc used to access the RTC. The first 
area. St·t·50, io; for reading/writmg ll<lta. The 
o;econd area io; SFF5 1. It is an address elect 
register. To acce\'i any regtster\ in the RTC. 
you mu\t first :.tore the addre.,., of that 
rcgic;ter in F+51. Then any ac<.:ess to SFF50 
corre.-.pornh with the selected regi:.ter. Refer 
10 my previous article fordc~criptions of all 
the registers. To see if the RTC' is running. 
cmcr the following ~hon program: 

10 POKE &HFFSl.lS 
20 POKE &HFFSO.O 
30 POKE &HFFS1 .14 
40 POKE &HFFSO .O 
SO POKE &HFFS1 .1 3 
60 POKE &HFFSO .O 
70 POKE &HFFSl.O 
80 PRI NT PEEKC &HFFSQ) 
90 GOTO 80 

Thi'l program re et the KTC and starts 
the counting. Lines so and 1Xl fonn a loop 
and constantly prim the content'> of the 
econds register. The number may be ran

dom. but as long as it increa\es by one every 
econd or o. the RTC is worl..ing proper I) . 

Next time, we'll look at n BA'iiC program 
that properly uses the RTC. INI 
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1 lffi®w~@\YAYI@ I .____ ---------
Otgital Sound coc?IJ 

The Digitizer 3+ 

Have you ever wan1cd to create a BASIC 
or machine-language game 1hat can play 
~ampled sounds without making the game 
seem choppy or have it freeze every time a 
sample is played? For years I have tried to 
accomplish such a feat with no ucce s. 
'Thank-, to D.S.D. Software. average BASIC 
programmer like my elf (when compared 
to the advanced machine-language pro
grammer) are able to do just that. 

D.S D Soft\.\are hasa newaudiodigitizcr 
called The Dl81ft:er 3+ that allows you to 
sample o;ound~ and merge them into your 
own program'>. Th1!. i!. one of the first ound 
digititer!. that u e the CoCo's ARQ inter
rupt to produce multitasking sound capa
bilitie'>. Thi mean that when a d igitized 
sound is used with a BASIC or machine
language program. both the ound and the 
program can operate simultaneously. with
out s luggishne~>s to eilher (except during 
disk and tape 1/0). 

Sound is '>ampled through the left joy-

tick pon to use the capabilities of the 6-bit 
analog-to-digital converter (A-to-D). By 
using the 6-bit A·to-D. recorded sample 
produced by the program arc higher in 
quality than 1-bit sound digitizer that use 
the cassette pon . 

The cable inc luded with The Digitizer J + 
provides a 1/a-inch female phone plug for 
the sound source. Optionally you can pur
cha e adapters 1u most e lectronjcs parts 
tore • which allows you to use sound 
ources with different phy ical connection . 

The program is very user-frie ndly. After 
you e nter RUN · o!GI3+-. a tit le screen 
appears and the actual program loads. From 
the main screen you can do a wide variety of 
things. such as analyze incoming sound to 
adj ust volume sett ings, record an incoming 
sound. play a recorded ound (forward or 
reverse). and adjust the speed. Sound is 
recorded in SK blocks. The program allows 
you to pick the areas or memory in which 
you want the sound stored. Ln a 128K CoCo, 
the ound is usua lly tored in the HSCREEN 
graphic area and other areas not used by 
the computer. This allow for about s to IS 
second!> of recording, depending on the 
~peed. U ers with .512K CoCo 3s can use 47 
more recording blocks. which allows sev
eral minutes of recording time. 

Smaller menu provide for such func
tions as block merging (so rwo sound blocks 
can be mixed). block smoothing (for clearer 
sound), copying block from one to an
other, and ed iting blocks. All of these func
tions work great. but editing i a little time
con uming. 

There are other features. such as sound 
looping (so sound can play continuously) 
and sound wave di play on/off, which al
lows you to hut off the sound wave dis
play. The last feature is the ability to save 

,..======================================--.and load the sampled 
sounds not only a 

llPrl: <i 

r1r e~n: < 

lB..u~me 6 Ja~rTE)te 
P.O Box 733 

Maple Valley, WA 98038 

0 :> OS90oo t 

[]::> l '111\ 

ntuP: ~ 
SV<; 

IJII S 

( Prilal ... ) ( Jlu it ) 'H' tem \ PlU~ 

OSKenLook: The Next Interface ... 

~ 

an entire sequence. 
but one block at a 
time. 

In addition to 
the cable, the pack
age include two 
single- ided di ks, 
which contain the 
program and some 
demo . The docu
mentation consists 
of a seven-page. 
easy-to-read instruc
tion manual that 
clearly explains how 
to use the program 

and how to incorporate the digitized o;ound!> 
into your own programs. 

The Digitizer J+ i excellent and pro
duces high-quality ·ound. The thing I like 
mo tis theprogram ' use ofmultita king to 
show the sound waves while a sample i 
recorded or played . I haven 't yet seen a 
high-quality. multi tasking digitizer for uch 
a low price. M> only cn ticism i that l think 
the cable '>hould be a li ttle longer. which 
would make it ~ier to get sound !.am pies. 

(O.S.D. Software, 17 Anna pearl C t., North 
York, ON \UN-4116, Canada; 4 1 6-229~79 
[voice/fax line l; $29.95 .S., $35.95 Cdn.; 
plus SJ Sil t) 

- David McNally 

Utility CoCo1 , 2&3 l 

CoCo Labels 

CoCo Labels is a nifly program for the 
CoCo I. 2 or 3 with a d iltk drive and a 
printer. It' powerful yet ise~y tousewith 
its menu-driven u er interface. You can 
print as many label as you like from a two
column. alphabetical list of people or bUltl

nesses di played on your ~reen . 

((((((((~1:'"'1)))))))) 
From MiiiSoft Co. 

MIIISofts' Baseball 
Card Catalog 

by Paul Miller 

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

To order, please send a check 
or money order to: 
MIIISoft eo. • Box 23n 
Amagansett, NY 11930 

$18.95. Please specify which 
System you have. NY Res., 
Please add 7.5% Tax. 
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Submitting 
Material 

To Rainbow 

Contribution~ to ntE RAII'o1lOW are wel
come from everyone. We like to run a 
vanety of program that are useful. help
fu l and fun for other CoCo owner... 

WHAT TO WRITE: We are inter
ested in what you want to tell our read
er.. We accept for consideration any
thing that 1s well-wrmen and bas a prac
tical application for the Tandy Color 
Computer. lf 11 interesb you. it wtU proba
bly interest lot'> of others. However, we 
\a\tl)' prefer an1cle:. with accompany 
mg programs that can be entered and 
run. The more unique the idea. the more 
the appeal. We have a continuing need 
for shon anicle:. with !>hon li tings. 10cM: 
are especially appealing to our many 
beginners. 

FORMA 1': Prugr.tm ~ubm1 l>iOnl> 
mu~t be on tape or d1\l... and it 1 be'it 10 

make several saves. at least one of them 
inASCD format We'resorry,butwedo 
not have time 10 key m program~ and 
debug our typmg errors. All programs 
should be supported by some editorial 
commentary e~plaimng how the pro
gram woru We also prefer that edito
rial copy be included 111 ASCII format on 
the tape or disk. u<,ing any of the \\Ord 
proces.,or. currently available for the 
Color Computer. AI o, please include a 
double-spaced printout of your editorial 
matenal and program listing. Do not 
~nd text in all capitalleners: use upper
and lowerca.-,e. 

COMPEN ATION: Wedopa) for 
\ubmi'>.'>ion~. ba-.cd on a number of cnte 
na. Tho e w1 hing remuneration should 
S(J ~tate when making !lubmissions. 

For the benefit of those wanting more 
detailed infonnation on making submi~
'>ion~. please send a ~lf-addre~ed. 
<;tamped envelope (SASE) to: Submi~

l>ion Guidelines. ntL RAt"'BO\\. The Fal· 
~oft Building. P.O. Bo>. 385. Prospect. 
KY 40059. We will '>end you compre
hensive guidehne!l. 

Please do not submit material cur
rently l>Ubmiued to another publication. 
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Options include electing just one name 
or all the name on the List. a well as u!>ing 
different fonts for the addrcs line . Al
though the program is written for Tandy 
printers. it's not difficult to modify for 

Coco Labels 
is a tine 
program for 
which there are 
many 
applications in 
both the home 
and small 
business 
environments. 

other dot-matrix printers. Supplied on the 
di k is a program called CON FIG that allows 
you to select the printer baud rate and 
number of di'ik drives anached to your 
computer. CON FIG writes all the <;elected 
parameter<;toyourdi<;k so you don't have to 
rerun it on each use. You should makt: a 
backup copy oft he original disk and file the 
original for afe keeping. After running the 
boot file, you arc prc'>cnted with the follow
ing Main menu: 

New File 
1. View/Print/Edit 
2. Input Data 
3. Print Option 
4. Clear Memory 
5. Save 
6. Load 
7. Return To BASIC 

If you are using the program for the fir t 
time, you tart with Option 2 . This option 
takes you to the Input Screen Ma k where 
you can enter up to four Lines of data. Each 
name i given a label number, which i 
useful when recalling data for fun her print
ing or editing. You can enter up to 100 
names for each index file you create. If you 

need more than this. it's be t to divide your 
li t into two or more file groups (such as A· 

M and N-Z) and set up a eparate di k file for 
each. Both upper- and lowe rca e character 
arc upponed and selected with the familiar 
SHIFT .0 keystroke. Editing is very easy and 
each line is shown on the screen with user 
prompt as to what lb do with the line. After 
you have entered your data (names. ad
dresses. etc.) you can elect Option I to 
View. Print or Edit. A very nice feature of 
CoCo Labels is that no matter in what order 
you enter the nan1es. the program automati
cally alphabetizes them for you. 

Option 3 (Print Options) i a very useful 
command that lets you print all labels. a 
numbered series. or change fonts. Six font 
tyles are supponed: normal, underlined. 

elongated. conden ed, elite and bold. You 
are prompted for each line a'> to which font 
you want to use. This makes forsomepreuy 
spiffy-looking labels that 1 found useful for 
disks a., well. Option 4 erru.es any file in 
memory so you can start over. Obviously 
you want to save your data (Option 5) 
before you clear memory. You can always 
use Option 6 to recall previous file~. 

CoCo Labels is a fine progmm for which 
there are many applications in both the 
home and 'imall bu inc'>!. environments. 
h'sa no-fnlls.ea'>y-to-use program that can 
be used nght out of the package. A S-page 
instruction booklet with detailed explana
tions of program operation is included. 

(The Trading Post . P.O. Box 3453, Car
bondale, 11.62902-3453, 618-457-5258; St9.95, 
plus SJ Sil l) 

- Jerry Semones 

[ utJiity CoCo 1. 2 ill 

Util Disk 

Utilities are unique in the sense that you 
either love 'em or don't know they exiM. 
There arc time-; when you would trade a 
pound of flesh for a special utility that could 
help you overcome a specific programming 
problem. But if you don't need a utility. it 
u ually disappears from the known uni
verse never to be seen again. 

N"Johnson 's Uti/ Disk contains two 
dozen. plus two. little items from which to 
pick and cho<>c. Four ofthe program set up 
drive step rates at 6. 12. 20 and '0 millisec
onds. AnN her program inc rea es I he speed 
of the di k drive. 

In 1his package are eveml color utilities 
that allow you to change the background 
color of your screen. To change screen 



color. simply type CLS followed by anum
ber that corresponds to your choice of color. 
Color choice range from numbers 1 through 
16. You can also configure your ..creen to 
v1ew either 40 or 110 columns. Another util
ity demonstrates rapid and slow palene 
flashing. while a third fixes the bug that 
only resets registers o through t4 with the 
CHP and RGB commands. 

For those of you who want to alter col
umns, a couple of programs display a 64· 
column creen configuration. wI DTH 80 
gives you a further demonstration for the 
application of two columns. 

Also included in the package i a pro
gram that reconfigures RGB and CMP for 
monochrome monitor . lf data i your 
concem. the disk mclude a program that 
compresses data for storage and another 
file that decompres cs it. 

One file that caught my eye is CC2HODE. 
It is '>upposed to put a CoCo 3 into a CoCo 
2 mode. so l used this utility and loaded a 
favori te old CoCo 2 program that refused to 
run on the CoCo 3. But even with thi 
conver<.1on utility. the program ti ll did not 
run. So whether or not CC2HDDE enable 
your CoCo 2 programs to run on a CoCo 3 
may differ with each individual program. 

Memory Blocks allows you to access 
memory blocks of 8K. Unfortunately. only 
Block 2 can really be u ed. All of the other 
blocko; are reserved for other system usage. 

The di'ik comes with five page~ of docu
mentation tbat describe the functjon of each 
utility. Most of the programs contain enough 
on creen prompts for proper operation. So 
if you are into utili ties. you may find some
thing U'>eful in th1 package. But if you 
would rather play another round of Mwam 
Marauders from Space. you won't want to 
bother - you 'II either love it or leave it. 

( •Johnson Software, 5830A Reinke Dr., 
Cre tview, FL 32536; $7.95) 

- George Aftamonow 

l§ime ________________ ~~~~3~ 

Crystal City 

Crys10l Ciry is terrific! To fully appreci
ate this statement. however, you need to 
under tand that mine is a video family. 
Between my wife, my 9-year-old son and 
myself. we have four televi ion sets, two 
VCRs, a Macintosh. th~e Color Computers. 
an Atari 400, an Atari 2600, two Nintendo 
and a Sega Genesis. So. it i<; truly ignifi
cant that. a I wa trying Crystal City. my 
on walked in and said. '"Hey! nus game 

look Cool! Can I play?" A few moment<; 
later my wife walked in and remarked, 

"Wow. this game has good grnphks! Which 
machine is it running on?" 

Crystal City. written by Jeremy Spiller 
and available from Sundog Systems, il> a 
space-arcade game that require a Color 
Computer 3. a disk drive and a joystick. The 
game comes on two disks. One disk con
tains the program and one disk hold the 
data for the various level of the game. The 
program disk is copy protected, butt he data 
di k is not. lfyou registerthisprogram with 
Sundog System (as reque ted in the docu
mentation) any game di k that fail to func
tion in the first ix months after the pur
chase is replaced free of charge. And each 
additional replacement i S5. The data disk 
is not covered by this warranty. but you are 
advised to run the program using a backup 
of the di !>k while keeping the original in a 
!>afe place. 

The basic game mechanks of Crystal 
Ciryarequite s imple. You're in control of a 
c;hip that is armed with laser blaMer . In a 
low-altitude streak across an alien land
scape, you confront a diu.ying assortment 
of enemy weapons and vehicles that you 
must avoid or pulverize. Your hields pro
tect you from collisions and enemy fire, but 
each hit drains fuel. Fortunately, you can 
refuel in midnight by ~cooping up fuel 
parachute'> you encounter along the way. lf 

Tho: nCER .. a 11&000 eo
pro<:- f<>< Ow TO~ICAT TC9 
~~ nn 11 Ow loUstmna JIX«< 
Ill 10 ,..,.. That'• .,, .. s bmH 
.. !bon dw c..cc.3! Somt 
tA:t ... CM1hrorrt*4urloyo• 
mudl .. a ,._,..~Ow Tif.EIC 

N\lW Wt ;all )OW' tJCIIIU .. It;; I)().~ 
104\w>tt ond lwllw• rt A. 'Ill lla\'f 

thr - Ill tho 68000 in lbt 
..,.. c.oloona~Jn~.u,...., lrornoh 
.. it~ thr _.,., !.'<•liNt .. ,th 
lilt m;t:R. u w .. t.tn,.., W>llt 
,.., an told OS·I~I II W 
tpmll!tol up bw-llaau af!tr Jl 
You c.Wd lbt o<ld OS!M>&OOO to 
lhl TICEJ\ "llhout >l<nRCltla 
ANV ol,..., """'"' ..tt-t ()It 
hlnlwaft. OS!l.I>SOOO """ on lilt 
TIC Ill With liOW 4t- n c. U. 
.,. r\IIIMIIi tn.m ,_ TOHCA.T 
ret ' 0 ..,. h&tN!t notd!ol. 
l.ottt. II )'IIU wMll, )'OU can fur 

lhtr """''"" lhl ....... ,""""" o( 
lhr n cm by odd•n& m«1u1u 
lc.to2sl 10 lht TICER on tho 

you make your way to the end of a level 
intact, you enter into a deadly dogfight with 
a heavily protected enemy !>hip. 

TheCI)StaiCity scenario is hardly new. 
Indeed. Crystal Clfy closely resemble the 
arcade cla~s1c. Defender. A~ with other 
Sundog Sy!.lems games. Crystal City i\ a 
splendid bit of progranutUng that ati fics 
a lithe criteria for a great video game. And 
it's more fun than a barrel of !Tibbie ! 

Let'!. look at the things that make thi a 
great game. First of all. a great video game 
mu'>t have great graphics. Cr)Stal City use 
the CoCo 3 ·l> hori7.ontal hardware croll ing 
capabiliry to provide a ~>mooth flow of 
elaborate images acros~ the screen. I was 
amazed (and often dismayed) at the number 
of enemy object'> that blast away Slmultanc
ouo;ly, with nary a nicker on the screen. 
Helicopters, jet planes. stationary floating 
mine , ballistic missile!>. and anti-aircraft 
hell'> fly from every d irection. 

Sound is another imponant feature of 
Crystal City. The variou!, enemy weapon 
all have their own sound e ffect'>, in add it ion 
to the sati fying blast of your o-wn laser . 
The implementation of all of thi!> noi!>C 1 
delightful and creates just the type of de~
perate excitement the game warrants. In 
addition, the big guy at the end of each level 
emit a unique cacophony that defie., de-

TIGER! 
The powtrof 1M 68000. """(rom 8.\SICI 

lh>l uiQI\<1 0\U' S1:!9t\ 

Now "''~ 1110 n c ER n iL. 1nna 
,,.. I<.&. In Culor c-..,.. .. 
hordwott ond tobm. """"'tht 
_, tl lilt &'iiOOO w.u.t\ r...tl 
vi Color~ ......... ,.,.,. 
,._..,. lhol,.,.. ..... ,..... 

tliU!ArJ ~t OR ~"'· 
,\.'![) ,... IJtt lhr •llolily •• fWl 

M I lhr won-t lhlt ""~ Itt 
Miioblt ~Y lor lht .,...,.t 
n;>l'rull• OS9 65000 comruttn.. 

So. "-111 •1'<"4 lllOOSA.',lh I•• 
Wf ,., I ,...., ........ lh Llllc 
t<.lt...,. •ha· ,_. x;sr SIS-"5 
)!<>U can ,.... tht SVI£ ,_, 

""'tht ~\"t ""'-·· .., ..... TE.'<nl tht (1 II 
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scription, but is incentive enough to get this 
far just to li ten and laugh. 

both of these counts. The controls are simple 
and responsive. lt is possible (as my son 
demonstrated} to entirely skip the instruc
tions and just stan playing the game. 
However. conquering all six levels is some
thing my son and I could not accomplish in 
several lengthy session of play, which 
means we will get many more hours of 
enjoymem out of the game before beating it 
and retiring it alongside our copy of Super 
Mario Brothers. 

A great 
game should 
be just plain 
fun. Crystal 
City is a blast 

Video games should be easy 10 Jearn, but 
difficuh to mas1er. Crysta/Citysucceedson 

Reward sequences are something too 
often overlooked by game developers. 
When I finally manage to accomplish a 
major objective in a game, T want some
thing for it. Unfonunately, in many games 
rhe reward is either minuscule, unimagina
tive and boring, or- in the worst case
too long with no way to interrupt it. ln 
Crystal Ciry, when a level has been success
fully completed, the reward sequence is a 

NX-1 001 
MULTI-FONT 

RAINBOW 

NX-1020 
\ , .. , 

This next generation color printer sets new 
standards In color printer performance ... 225 
cps, 4 NLO fonts Including Script, plus a new 
high speed draft font; but the enhancements 
don't stop there. Add a 16k buffer, a special quiet 
mode, top feed, bottom and rear tractor, and the 
l1st goes on. Seven on-demand colors, 8 color 
graphics modes. Epson and IBM emulation lor 
maximum software compatibility. VIrtually 
everything desired In a printer Is here - speed, 
color and versatility at an affordable pnce with a 
2 year warranty. 

OUR PLUG 'N GO FOR THE COCO 
SYSTEM INCLUDES: 

This 
enhanced version of 
the legendary NX -1 00011 1s 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 buHer, 180 cps, 
friction and tractor feed. and much much more. 
Bacl<ed by a 2 year warranty. Epson and IBM 
emulation modes for maximum software 
compatibility. A performer so versatile you may 
never exhaust it s creative possibilities. 

OUR PLUG 'N' GO FOR THE COCO 
SYSTEM INCLUDES: 

• NX-1020 Rainbow Multi-Font Printer • NX-1001 Multi Font Printer 
• Blue Streak Ultima $24995 • Blue Streak Ultima $18888 
• Software Support Disk • Software Support Disk 
• Color Super Gem print +SIO ShiPIM/lQ & Insurance .s1o Slupptno & Insurance 

()rder Your SYstl'nl Today ... Call ( '1 1 ) ) HH'),')l)l)l) 
All Dayton Associate's products have a 30 day moneyback guarantee . 

DAYTON ASSQCIATESo(H~t , INC. V.w~":=.s"chon 
9644 Quai lwood Trai l • Spring Valley, O hio 45370 OiuoteodMtucld6.S'(.<.alf'Su. 
S~'I!IMO ( 1111015 10 ClnD. P R HI. AK. N'O. FPO Nl doul)le. Tnpll d!Mge 10 aiOIIlfr CX10111UIIS. COO~ ' HlO 
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fi reworks display of blue, green, pink and 
purple balls randomly bouncing around Lhc 
screen exploding into bursts of color that 
fade into even more balls. It is a marvelous 
display that lasts until being turned off with 
a 1ouch of the fi rebunon. 

Finally.a great game should be just plain 
fu n. Crystal Ciry is~ blast. It's challenging. 
fast -paced, exciting aod left me wanting 
more. 

1 cannot offer much criticism of this 
program. The only tb.ing that annoyed me 
was Lhat Lhe wrinen game background was 
too elaborate and became downright bor
ing. The lengthy tale of Lhe hero. Luk.i 
Jaiwaka. and 1he evil Roixx dragged on for 
21h typed pages. but it seemed like more. The 
tone could have easily been set in far fewer 
words. 

Beyond Lhis small criticism, Crystal City 
from Sundog Sy terns is a top-notch pack
age I heanily recommend. 

(Sundog Systems, P.o. Box 766, Manassas, 
VA221ll ; 703-330·8989; $34.95, plus $2.50 SIH) 

- Jim K.lsset 

[Graphics CoCo3 ] 

NIB Swimsuits & 
Lingerie, Volume I 

The graphics capability of our beloved 
CoCo has always been one of iLs sLrongest 
selling points. Over Lhe years, many Co
Coists have collected graphics images for 
Lheir libraries. The phrase "You've come a 
long way. baby" is a rather good summa-

tion of the CoCo graphics achievements so 
far. First. there were the PMODE pictures. 
Then, with the CoCo 3 came the HSCREENs 
and the many wonderful drawing programs 
that followed. For people demanding even 
more realistic pictures, there is yet another 
type of graphics image - rhe digitized 
picture. 

The pictures in the NIB Swimsuits & 
lingerie disk set are digitized images. proba
bly taken from various magazines. For tack 



of a beuer definition, the quality of these 
picture rivals black-and-white TV image . 
The pictures arc four-color (white. light 
gray. dark gray and blad.) HSCREEN4 im
age with a resolution of 640 by 200. 

I'll tread lightly in my review of the e 
pictures. which arc obviou'>ly not of a ub
ject matter easily de cribed in a family 
magaztne. The five-dhk ~>et contain over 
60 image of buxom women in various 
stage!> of cant decoration (thi!.1s S11 unsuits 
& Lingerie). And be forewarned. the Ia t 

few exhibits di play no woven decoration. 
The image are cri p DS69 8 screens 

compre!.sed using the NIB Compressor of
fered by RicJ...' Computer Enterpme. Each 
di!>k in the set contain 12 to 14 1magel>. To 
view th~e lite . your sy tern muM include 
a CoCo 3 with a di!!k drive and a monitor or 
TV. The "118 loader/viewer program!> are 
included with the author' permi!>sion. and 
there is one for ROB and another for com
posite monitors. 

Loading and viewing the picture!! I!> a 
simple process of running the viewer, typ
ing a ~lected filename and pressing El'.-rER. 
The p1cture IS uncompressed on'>creen, and 
in a few -.econds the final image appears. 

The quality of the pictures ranges from 
good to excellent. lf you have no qualms 
about the content of the picture . and the set 
fi lls a niche m your graphic library, then 
take a gander. The price is reasonable. 

(Steve Ricketts, P.O. Box 1048, Fain•iew, 
OR 9702~ ; SO~J-7391 [9 a.m. to 2 p.m., 
Mon.-Fri.); SIS) 

-Jamie Hensen 

I Game CoCo 1, 2& 3 1 

Match'em 

If you are going to reinvent the wheel, it 
hould be a whitewall wheel with chrome 

spokes. Match' em is like the numerous 
ver'>ion~ of Concentration that have ap
peared in lliERAINBOW ovcrthe year'>. The 
object of th1s one-player game is to match 
pairs of colored quarcs and circles in as 
fewattemptsaspossible. To play. use either 
the keyboard or joystick. to po ilion an 
on screen cursor on one of the t6 numbered 
squares. and pre !. the fire bunon (or E:'IIT
ER) to see what i'> m t11e quare. Thenchoo-.e 
another square and 1p' to match the previ
ous quare. Repeat thi proce s until all 
eight pair. of squares have been matched. 
And for fu ture reference, the game auto
matically record~ the total number of tries it 
takes you to complete the game. 

March· em runs on a CoCo I. 2 or 3. but 

it is recommended that you change a line in 
the program 1f you use a CoCo I or 2. The 
change is simple, but I feel that if I plop my 

hard-earned money down on a computer 
program. the program should run without 
having to change or rewnte line . Thi~ 
program could easily execute such an op
tion by using a simple GO SUB command. 

The program come.\ with one double
sided page of documentation. 

There are only two objects- a square 
and a circle-drawn on the PHODE3 screen. 
Th1s doe not make for u very imeresting 
graphics pre entation. The game also lacks 
colorful, graphically plem,ing title and play
ing screens. Lf the game had used the sharper 
PMODE4 creen with some unique hape 
and an option for more difficult grid (for 
example. 5 by-5, 6-by-6 or 7-by.7). then I 
might recommend Match'em a!. a nice 
pa.-.time for people of all age). As it is. the 
game might be uitable for mall children. 
The progr.un work . but if you· re lookmg 
for Hi-Res graphic · it may not be for you. 

(Johnson oftware, P.O. Box 92, Dayton, 
OH ~5449; 513-866-2601; $9) 

-George Aftamonow 

• •. For the CoCo 
TheSmal 
Fastest ••~urara111 
Convater 

TYPE 
SELECTION/ 
TUTORIAL 
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Order Your System Today ... Call ( 513) 885 .. 5999 
All Dayton Associate's products have a 30 day moneyback guarantee. 
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The following products have recently been received by THE RAiNBOW. examined by 
our magazine staff and issued the Rainbow Seal of Certification, your assurance 
that we have seen the product and have ascertained that it is what it purports to be. 

+ High Fi nance. a point-and-click fi
nancial-analysi program designed for u e 
either with Multi-Vue or as a stand-alone 
underOS-9 Level II. One interesting fearure 
of the program is the Mvrmor online-tuto
rial system. With MV7mor, you can leam to 
use the program or easily remind yourself 
about some forgotten function without ref
erence to the user's manual. /Jigll Finance 
includes present/future value, sinking fund, 
loan amoniz.ation. depreciation and many 
other u eful financial computation . Mini
mum hardware requirements are a CoCo 3 
(256K/512K recommended). one disk drive, 
a mouse or joystick. and a printer. Option
ally, you can use a RAM disk for increased 
execution speed. Software requirementS are 
OS-9 Level II and the wlndint module. 
available from Tandy in the Multi-Vue 
software package. MV Systems. P O.Bo:al/8. 
Arvada, co 8QOOI: (303)410-7777; $24.95,plus 
$Z.50SIH. 

Match 'em . a game of concentration for the 
CoCo I, 2 or 3 with a disk drive. Use either 
a joystick or the keyboard to position the 
screen cursor, and find the eight matching 
pairs of colored squares and circles on a 
four-by-four grid. Lf you find a match in 
hape and color, the match remains on the 

board. lf the two selections do not match. 
the contents of those squares are covered 
again. The five top scores are stored in a 
permanent di~k file.Jolmson Software. P.O. 
Box 92, Dayton. 011 45449; (513)866-2601; $9 
plus $2 SfH. 

KJV on Disk tt21. Proverbs. Eccle ia tes 
and Song of Solomon from the King James 
version of the Bible in ASCJJ files for the 
CoCo I , 2 and 3. A word processor or text 
editor is recommended for viewing the flies. 
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Requires at least 32K and onedjskdrive. BDS 
Software, P.O Box 485, Glenview, IL 6()()25-

0485; $3 . 

Util Disk , is a disk containing 26 useful 
utilitie • including programs to change 
drive-step rates and rum on monochrome 
video. Disk BASIC 1.1 or 2.1 is required for 
the disk utilities. A CoCo 3 is also required 
for some of the utiJjties. N"Jollnson Software. 
5830A Reinke Drive, Cresrriew, Ft.. JZ536; 

(904) 682-2907; $7.95. 

M JO C lipart for MAX-10, come on five 
double-sided, unprotected flippy disks and 
requires the MAX-10 word processor from 
Colorware. MtOC/ipart isacollecrion ofJOO 
clip pieces covering such topics as seasons, 
letters. asLrology, office, school, occupa
tion. transportaLion. money, sports, faces, 
animals. and more. M 10 clip pieces can be 
loaded and in ened into MAX· IO with the 
Paste File option from the Edit menu. The 

accompanying user's guide display~ every 
clip picture and its location on the individ
ual disks. M/0 Clipart includes no viewing 
utility, so the user's guide is very important 
for quickly findi ng picture . Coless Com
puter Design, 1917 Madera St.~- Waukesha. 
IV/ 53180; (414) 549-()750; $19 95 plus $3 Sl/ 1. 

The Digitizer 3+, a powerful machine-lan
guage program for digitizing, sampling and 
sequencing 6-bit sound on the CoCo 3. This 
digitizer will actually multita k digitized 
sound with machine language or BASIC. 
Now you can have digitized ound in your 
games and programs without stopping the 
operation ofyour progmm. The Digilizer 3+ 
provide an onscreen waveform at all lim~. 
and the editor allows you to alter the wave
form. Include. a cable. manual and two 
disks. D.S.D So/Mare. 17 Annapearl Ct., 
North York, ON MZN-4116. Canada; (-1 f6 )229-

-1479; $29.95 u.s .. $35.95 Cdn.; plus $3 St/1. 

• First product rec:ehtd rrom this company 

The Seal of Certification is open to all manufacturers of products for the Tandy 
Color Computer, regardless of whether they advenise in THE RAINBOW. 

By awarding a Seal.the magazine certifies the program does exist-that we have 
examined it and have a sample copy - but thi& doe.\ not constitute any guarantee 
of satisfaction. As soon as possible, these hardware or software items wi ll be 
forwarded to TilE RAI'IBOW reviewers for evaluation. 
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Holland MI 49424 
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OS-9 
Hotline 

.. 

Passing Parameters 
THE RAINBOW Staff 

I had tJ tou~h time Ji ~11r111 ~om how to 
pass sin:o!_le l'(lriablesfrom one proa
dure to another in IJASIC09 - I j11st 

e.rperimemed umi/1 hit a combination lh(ll 
worked. Now I'm ..... riting a pro(lram in 
which /need to pass mriahle:. in a11 array 
from proad11re to proc ed11rc•. The problem 
i.:~ that wh£'11 the program c•ncoumers the 
RUN stutement. it j11mps immediately to the 
called procedure. I can fimlllo ll'ay 10 use 
a loop so l ca11 pas:, all the elemems of !he 
array between the necessary proced11res. 
Surely there filii Sf be some prtJI'isionfor this 
t/BASIC09 is the great programnung system 
other.~ .wy 11 i.\. Can you help~ 

lame.~£. Par.\0/1.\ 
Granite Cit). Illinois 

BASIC'09 doe!> provide a powerful en
vironrnem in which to write program!>. 
Yet. as with any powerful system. 

learning the nuances or thi:o. environment 
take~ time. 

Refer lO Page II -lOR of Lhe BASIC()9 sec
liOn in the Level II manual. Under the sub
heading of Pam meter!> for the PARAM state
ment, you ·11 discover that array~ (and even 
complex data <>tructure:o. defined using the 
TYPE statement) are pcc,sed 111 the .. ame 
manner us simple variables. That i'>. the 
PARAM ~ta lement i:. u:.ed to define the data 
~tructurc (simple vuriable_ array. etc.) in the 
same way you would dimension it locally in 
a procedure. 

To illu~trate. we built the two proce
dures shown in Figure Ia. Build Array 
dimensions a 5-by-5 element array (array) 
and load it with values as shown in Figure 
I b. Once the procedure fini hcs initializing 
array. it call · Pr i nt_Array using array as 
a parameter. Print Array receives array 
by reference (see Page 6·ll in the BASICU9 
section) and prinr it in tabular fonn. Note 
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our u1>e of PRJ NT usING formatting to achieve 
even rows and columns on the printout. 

several different programs-you can build 
your own BASIC09 ··procedure library ... 

Getting Free 
The concept of multiple procedures (and 

the ability toea ily pas data between them) 
allows you to write programs that are much 
easier to follow and debug. Further it al
lows you to write specific modules to handle 
data in a certain way and u c that module in 

I IOI'e usinR "Larry's Laheler'' (May 
1990. Page 46) 10 prim disk labels. I 
hare created label!, for all my OS-Y 

PROCEDURE 
0000 
0018 
0019 
0029 
0039 
0052 
0050 
0068 
0069 
0073 

PROCEDURE 
0000 
0010 
0018 
001C 
002C 
003C 
004F 
005A 
005C 
0067 

disks and ~lued them to the disk jtw~etf. 

Bul ld Array 
DIM j .k. array(5 .5 J: INTEGER 

FOR j-1 TO S 
FOR k-1 TO S 

array(j .k)•( j -1)*5+k 
NEXT k. 

NEXT j 

RUN Print Array(array) 
END 

Prl nt_Array 
PARAM array(5 .5):TNTEGER 
DIM j.k: INTEGER 

FOR j-1 TO S 
FOR k.-1 TO 5 

PRINT USING " i4>". array(j,k): 
NEXT k 
PRINT 

NEXT j 
END 

Figure la: Passing an Array 

array 

1 2 3 4 5 
6 7 8 9 10 

11 12 13 14 15 
16 17 18 19 20 
21 22 23 24 25 

Figure lb: Contents of array 



Get Free PROCEDURE 
0000 
0007 
0013 
001A 
0018 
0021 
002E 10 
0034 
0035 
0050 
0064 
006E 
0078 
0070 
0087 
008C 
0096 
0098 

PARAM Dev1ce :STRING 
DIM L1ne:STRI NG[80) 
DIM Path:8YTE 

ON ERROR GOTO 10 
DELETE " free.info" 
ON ERROR 

SHELL " free " +Device+" >free.1nfo" 
OPEN #Path."'free.info"':REAO 
READ 1/Path.Line 
READ #Path,L1ne 
PRINT Line 
READ UP a th . Line 
PRJ NT Line 
READ //Path. Line 
PRINT Line 
END 

Figure 2: Retrieving Free Space 

//011 '('1'{'/', r d me to include information 
about the free :-.puce 1 emaimng 011the disks. 
I .wudied tile so11n t' code am/Ill\' OS-9 books. 
u11d I can get the pmgrum to print Capac· 
1 ty: and Free: i11the lteacler. butllta1'el1' r 
hee11 uhle to get it to read t/ti:, illjomwtio11 
fromthr free mt'.\wge. How can I an·om
plisll this'' 

Daniel Statllum 
FPO Seatrle 

T he ea~ie't way to print this informa
t ion is to '>imply put the line 

SHELL " free >lp" 

at the appropriate point in the progrum. 
This as'\umcs the o -9 free command is 
available in memory or in your current 
execution directory. A lso. you must in
clude the appropriate device (drive) name if 
it i '> different from the current device. Tht: 
dmwback i" thai all the informmion pro
vided by free i s printed, too. 

To ge1 around having 10 print the unnec
essary information. you could redirect the 
output of free to a file, for example 
free. info. As this file i s ASCII. you could 
then have 13.\SIC09 open it and perform 
tring manipulationc; to get the de ired in

formation. While thb sounds like a long 
way to go. it is a perfect educational pro
gramming opportunity. Figure 2 shows a 
... ample procedure you might use to pcrfom1 
this task. 

Pass the Word 
CoCoPRO! of Yp!.ilanti. Michigau. has 

aquircd Alpha Softw:rr& Technologic!> and 
it-; line of OS-9/6R09 products. In addition. 
CoCoPRO! 1!. ~orl.iug to introduce OSK 
vcr~ion<. of ~cvcrul of tho-.c product~. pro
vidmg a mean<, or enhancing the OSK plat
form on the new machine~. 

Memory O ver load 
I hal'e no problem ru11ning OS-9 u11d 
BASIC09. hut/ hm·en' t been able to nm 
any HASICfJ9 program that conlctins 

RUN gfx. RUN g fx2 or RUN print 1 i ne. The 
:-.ystem keeps reporting an Error II(J./3 (1111-
J.nown procedure). I bare tried loading 
gfx. gfx2. runb. basic09 am/ inkey M'PCI
rarely. These m<>dules load ji11e. hw the 
problem str/1 occur~ . I hul'e e11oug!J gray 
hair and don' tllt't'd any nwre. P It• use lwlp. 

DanielL. lnwml.i 
M ilwaukl'e. \Vi.\N/11.\ill 

The description fur Error #04.~ i!. very 
misleading and often resuiL'> in frus
trating wild-goose cha.<,e~. Let'o; back
truck a l iule. You loaded the individ-

ual modules, so you J.now they are in 
memory. But you may not be aware that 
each is occupying ut least one RK blocl.. of 
memory -even tho~e that are '>maller than 
!IK (1nkey is on!} 94 bytes in length). The 
lengths of the modules arc 

M odule # Hy tes 
bas1c09 2;U4-1 

runb 12lllS 

gfx 501 
gfx2 2250 
i nkey 94 
sysca11 99 

Since the smallest block of memory an 
individual module can occupy i IlK, loading 
bas1c09. gfx. gfx2 and inkey uses six !!K 
blocks, or 41lK of the total memory in the 
system. (There should be no need 10 l oad 
runb unlc you plan on executing packed 
BASIC09 program , too.) OS-9 gives each 
application (BASIC09 is an application) a 
working space of64K, orcight 8K blocks. A 
module's 8K block isn ' t mapped into this 
work pace until the module is called- it 

just sits there in your 5t2K unu l needed. 
When you load BAStC09. it lakes three 8K 

blocl..s. As your program calls gfx. gfx2 
and 1 n key. further IlK blm:k!. arc fi fled. But 
you need room for your progrum. too. If it 
b a big program. chancel. are you !.et a!.ide 
the memory when you started RASICOO. 

BASIC09 faithfully loadl. the module.., a ... 
they are called by your progr..tm. But after 
calls 10 one or two of the modules (depend
ing on how much memory you'veallocated 
for your program). you· re down to 1.ero free 
bloc.:l..s left in the MK application worl..
space. When you call a new module. the 
system cannot map it into the workc;pace. 
RASICI111 can't even determine if the module 
cxi'lt'l, <;O you receive the Error .11().1.3 meo;
sagc. And it docsn 't maner if you prcvi
ou!-ly loaded the module or let BASICO'l 
handle i1 for you. 

We need to find a way to more effi . 
ciently u"e the memory required for the 
module... The elution i to merge the 
modules together to bc11cr fill an IlK blocl... 
without going over that amount. I f we add 
the byte totals for gfx, g fx2. 1 nkey and 
sysca 11. we find their combined size is 
2944 bytes- far less than liK. The merged 
module will occupy only one KK block.-To 
do this. load the at tr command from your 
system di k. in crt a hacl.up of your BA
SIC09 disk in Drive I dO and enter chd I dOl 
cmds. (Or use chd to select the directory 
holding the BAStC09 module!\ liMed above.) 
No"" enter 

merge gfx gfx2 1nkey syscall >b 
09modules 

Make the tile executable ( loadable} by 
entering 

attr b09modules e pe 

Befort: you staJ1 BASIC'()<). enter 1 oad 
b09modu 1 es. The merged module!\ usc only 
one blocl.. and all are available to BASIC()<). 
And as long as you don't alloc<~te more than 
32K (the four free block:.) for your program. 
you won't gel hit with thO!.t: na..,ty errors. 

Your qu~st ions regarding 0 -9 are " el
come. Please address them to OS-9 Hollin~. 

TilE RAINUOW, I'.O. Box 385, Prospect, KY 
40059. 

We r~ne the right to publish onl~ ques
tions or general interest and to edit ror bre\ It) 
and clari!y. Due to the large \ Oiume or mail we 
r«eh•e, \I t are unable to ans"'cr letters indl· 
Vidualh . 

Qu~st lonscan also be sent to u~ through the 
Delphi CoCo 51(;, F'rom tbe CoCo SIC> prompt, 
p ick Ra inbo\1 l\1a~taline Services. Then at the 
RAINBOW> prompt, type ASK Cfor Ask the Ex· 
perts) to arrh e au he EXPERTS> prompt. \1 here 
~ou can selectth~ OS-9 Hotline online form. 
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BUSINESS 

Tlnklepaugh, Dale. "Bo<ld Caleulatol"; CoCo11CoCo21CoCo3: 
February 1991, p.56 CO'IIputeriZed guklano:. IO< ca~ulaled 
nslls BONOCALC 

COMMUNICATIONS 

Boudreaux Mdfflw T. ·eoco TV' CoCo11CoCo2'CoCo3: De· 
oember 1990. p.62. Sian your own caolo TV ser~es with help 
!rom a lr.encl. HEAOER. 

Issei. Jim K. "Temtooal En111es"; Novembi< 1990, p.62. Get a 
t\anc!le on some current c:ommunlcauons programs. 

Kesster, GatY C. 'Briel lntroducoon to Modems, A"; November 
1990, p.t2. lntroductonto dala communicatiOnS using mo
aems. 

l<uns. Eddoe "Database Report': July 1990, p.62 ' B.nary Pot· 
poum' 

Kuns, Eddie. 'Oalllbase Report', August 1990, p 14 'Uploads 
GalOre'' 

Kuns. Edole "De~ But11au'· Sep18mber 1990. p 70 "'nn.ne 
lnteractons' 

Kuns Eddoe •Oe!p11i Buteau·· Oc!ober 1990. p.68. 111aw Ma· 
clune& Comtng' 

Kuns. Eddie 'Delphi Bureau·; November 1990, p.SB "New Del· 
pill Rates'. 

Kuns, Edd.e 'OelplltBureau': Decembar 1990,p 58. ' TheOetpho 
Mailman·. 

Kuns. Edd o. "Oolp!tl Buroau·; MarCh t991, p.61 'The Mad 
Siashot". 

Kuns. Eddoe. "Delph. Bureau·: AptR 1991, p.54. "Con•eronoe·. 
l<uns. Edd e. "Delphi Bureau·. May 199t . p.2:2. •Conferenoe 

Control'. 
Kuns. Edde. 'Delphi Bureau·: June 1991, p.22 'Onlne Elft· 

eoency· 
OINe. Tony. "Going On me: Prtmed and Roady', November 1990, 

p "6. A quiCk looo< at a first·ttmer's onl ne <Lsooverkls. 
Smith. Jay "Crack>ng 1119 Nautocal Codo"; CoCo3: August 1990 

p.10. A BASIC program dtat teacltes you lnternabonal codo 
Gags CODE.FLAG 

EDITORIAL COMMENT 

Augsllurg, Cray. WrappW!g the Rainbow'; July 1990, p 92. 
' Debugglrg THE. RAINBOW'. 

Augsburg. Ctay WraP!llng thll Ratfllx7,o;"; August 1990, p.95. 
'The Twtlh Round'. 

Augsburg. Cray. 'Wrappng the Rai11b0w": Octooer 1990. p 95 
"The Year Ahead' 

Augsburg, Cray W rappong the Rainbow"; Aproi 1991. p 75 
'Unwrapping the RAINBOW'. 

Fak. Lonnte. •Prvnl ·2"· July 1990. p.8 "Happy Anniversary' 
Fa'k. Lonnie. •Pnnrl -2", August 1990 p 8. A 8riJht HoriLOn' 
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Flllk. Lonnie. "Pnm-2": Seplember 1990. p.B. "It All Staneel W1th 
Education". 

Falk. Lonnie. ·Printl -2', Oc!ober 1990, p.8. 'GraphicallY Speak· 
ong·. 

Fa Lonnie. "Pront1·2". November 1990. p.8. 'Wor1d Net' 
Falll. Lonn,e. "Prtnll-2": December 1990, p.B ·unto WhaJ Far 

Harbor?' 
Fa Lonnie 'PmlM·2': January 1991, p.8. "l<eeptng !he Spm•. 
Fa Lonn• ' PnntM·2". Febrvary 1991, p8. "Documented E~n· 

dan<e'. 
Falli.Lonnie 'Pnnt1·2'.March 199t , p_8. 'Come One. Come Air . 
Fall<, LOM18 •Print1·2"; AptU 1991, p.8. 'CoCoHilsa H.ghNo!e' 
Falk, Lonn18 'Prlntll·2". May 1991, p8 ' I.Ay F"tt$1 Printer'. 
Fall\. Lonnl8 •Prtntf-2' June 1991 p 8. "BBM!'f Bklepmts". 

EDUCATION 

Blyn. &eve. "Educa:ion NOles'; CoCot/CoCo2iCoCo3: July 1990. 
pas. "Search the Wor1d Ove,., MAP. 

!llyn. Steve "EduoetlonNotes';CoCo11CoCo21CoCo3:Septem 
bar 1990, p.46 'The Melllng POl". AMERICAN. 

!llyn, Steve "Educatooo Notes·: CoCoi1CoCo2/CoCo3: Novem 
bat 1990. p.S4 "Check Your C81endl!" CALENDAR. 

Blyn. Slavo "Edueaton Notes·: CoCo1/CoCo2iCoCo3: January 
1991. p.34. 'A Trip to 11'1& Post Of'iea·. MAIL 

Gatrod<. Solta, 'Ft511in0 IOf 11'1& Roght WOlds': CoCo11CoCo2/ 
CoCo3.January 1991. p.S4. Try your croat,vehand atwn~ng 
poeuy ASHBOWL 

Mo!,ering, Ruay. "Sold Foundaoon inCIIemlstr(': CoCo3:Feblu· 
ary 199t, p.66. CoCo becomes a chem11uy tu1<><. CHETU
TOR. 

Scerbo. Freel B. 'WIShing Well'; CoCo11CoCo2/CoCo3; AuguSI 
1990, p.30. ·e.z. Thefto Plays Back'. ezn.tEL02 

Sc&r1l0. Fred B. 'WIShing Wei";CoCoi/CoCo21CoCo3,Septem
ber 1990. p.36 ' Money 'n Math" MATHGEN3. 

Scllfbo, Fred 8. "WWshong Well": CoCo1/CoCo2/CoCo3: Octcber 
t990, p.34. "Betw89n Numbers' BETWEEN2. 

Scertlo. Freel B. "WishlnQ Weir; CoCotiCoCo2/CoCo3: Novem· 
bet 1990. p.66. 'CoCo Tours the States' STATES 

Scerbo, Freel B. "Wishing Weir: CoCoiiCoCo2/CoCo3; Decem· 
ber 1990, p28 'The Tour Conltnoes•. MATCH50. 

Scerbo. Fred 8 'WI$h1ng we~r: CoCo11CoCo21CoCo3: Januaty 
1991, p 40. "\llsuainng Fractions 2' VISFRAC2. 

Scerbo. Freel B. 'Wi:sh!ng WeN", CoCo11CoCo21CoCo3; FebnJ&!'f 
1991, p 40 'VISU8~llng Frtoelions 3' VISfRAC3. 

Scerbo. Fred B 'W'osh•ng Wei', CoCoi/CoCo2/CoCo3; March 
1991. p.20 . 'Vosua•zlng FractJOns 4' . VISFRA~. 

Scerbo. Freel 8 'WIShing Weir: CoColiCoCo21CoCo3: Apnt 
1991 p 58 "Llfesklls 7". LIFESKL7. 

GAMES 

Bed<er, Rob 'WI>o Dunnot'r· CoCoiiCoCo2iCoCo3; August 
1990. p.67 Fine! t!te dues With this datecwe game DE· 
TECTO. 

BIOedow. GranL "Steveoores·: CoCo3: Novembef 1990. p.10. A 
shlp-shapo vorslon of a popular Russian game. STEVEDOR. 

Bush. James. ·easy Come. Easy Go' CoCo11Coeo2.'CoCo3; 
Apnll99t .p 20. BeUJngwllh&Solilal<ecardgame EASYGO. 

Canoll James A "Biacl<iad<": CoCoi/CoCo2JCoCo3; March 
199t , p.10. Play a wlming round. BlAKJACI< 

Coopw. Rlck. 'AI !he Knight Moves": CoCo3: OciOber 1990, p 92. 
M ongtnal Idea lot chess playe<s. CHESS10 

Debourgo. Bob. "In the Name of Squalily"; CoCo11CoCo21CoCo3; 
January 1991, p 61. A number-scramble game. EOUAUTY. 

Harns, Dale ·eanza,r: CoCo3; $ep'.embar 1990. p 18 Earn a 
black belt In joy slid< katal8 I<ARA TE. 

Harris. Wamtn & Harris.. Neol "KntgiUShift"; CoCo1/CoCo21 
CoCo3: May 1991. p..t6. A game or medieVal conquest. 
KNIGHT. 

Hogbefg,JoelMathew."Beu«Leaers·:CoCo3:0ooembetl990. 
p.46. Build 1110(8 tntorconnecteel wolds to wtn. ADD-ON. 

Hotn. Dennos. 'Make or Break': CoColiCoCo21CoCo3; June 
t991. p.65. Get ahead In this reai·L!e game. SCREENS!. 

auenhorst. GGorge ·Pyramid"; CoCo3 May t991, p.78. An 
addictive. NGY·Io-play SOlitaire gamo. PYRAMID. 

AldlllgS. David. "Tlc-Tac"; CoCo3. Aptll 199t . p.50. A game 
c!asstc. TICTAC. 

SG&rllo. Fred B. 'WIShing Well'; CoCoi /CoCo2/CoCo3; July 
1990, p.54. "'Oe! Game, New TwiSr. ezn.tELlO. 

Sta~eln,ll Carl J. "Knlghrs Errant', CoCo3, July 1990. p.90 Doon' 
the whlt91b!ad< shuffle. KNIGHT. 

Slaldt, Jell. ·Just Be-n Tennina.s": CoCot /CoCo21CoCo3: 
July t990. p.28. Play thll role of a dala commun-calions chip 
DATA m AN. 

Webb, Mark. ·cans·: CoCo3, FAbruary 1991 p.83 Tl>rowdans 
on (not at) your CoCo's seteen. OA.RTS 

GENERAL 

Augsburg, Cray "PnnterPrlmer. The';May 1991, p.28 AguiciBIO 
prlntttr terms and features 

Golf Keay. "N nth Year of Ra.nbow. The"; July 1990, p 64 M 
Index ol aricles, progrems. ~- and authors 

Myers. Nancy. "Stuff", August 1990. p 92. A computer Widows 
tale. 

Ralreow StaH ·RAtNBOWtestl990' March 1991. p.48. Phcxos 
trom the CNeago 1990 show. 

GRAPHICS 

CUrlis. H. Allon. "Uittalaoe, 11'1& Flrlt loop", CoCo3, May 1991. 
p tO. The ultimateShoeslllr1gdesl<top~. GENFMENU. 

Cu1'11S,H.AIIen. "U tralace:theSecO!Idloop",CoCo3;June 1991. 
p.5l Programs ll1al create !he Design menu and screen 
dump&. GENDMENU 

George, Tom. ' Piaure Thlsr: CoCo3, Oc!ober 1990, p.10. Spec
till 3. 1uft·leatured Qtalli'lcs eelr!Of MAKESPEC 

Hunt, Matthew 'PiotaLot';CoCo3;September 1990.p 10 Make 
abstract math lormulas concrete. GRAPH. 

ll.l<lw'lg, John. ' Doublewlde"; CoCo11CoeoVCoCo3 August 



1990. p-« Pnnt double Qf81lh•c:a ac;teenl llde·by·sde. 
OBLWIDE. 

Stro'fol.no. PM •Jumpman CoCo11CoCo2/CoCo3 febtuary 
1991, p.28 A QUICI< 1000< a1 h buoe:sot QlephQ lllf'laton. 
JUMPMAN 

Wolf. Ene A P.t Plottel": CoCo3; January 1991. p 83. C<ea:e 
your own poe 'nana. PlECHART. 

HARDWARE 

Boo"'l. Kill ~!>au Logger' CoCo3 ~ell 1991. p.t6 
Mo111t0f re& ,.Of'ld-·cocOOL 

O..:elano. Tony. ·Tum o411le Sctew·. August 1990. p 48 "'Suold 
Your Own EPR0'-1 Programmer 

0.5telano, Tony "Turn ot the Sclew"; Soplembof 1990. p.SS. 
"fPR0'-1 Programmer. Pa rtll 

I>Jtetaro. Tol!y "Tum ot llle Screw', CoCo I {;oCo2'CoCo3: 
Oclobet 1990. p 64. "EPROM P~·tv!l41r. Pwt Ill" MA 
KEPR()4.1 

Ostelano. TOllY "Tum ot lhe S<nw"; o.cembe( 1990. p.52. 
'EPROI.1 Pr0Q1811W1* HandbOo(", 

O.stelano, Tony "Tum Of the Screw'; January 1991. p.36. "How 
Cold lilt?' 

~stetano, Tony "Tum or the Screw" IA.l!ch t99t. p.31 "How 
Cold Is It?. PM II" 

Oos:trano. Tony "Tum otlht Sctew': uay 1991, P 48 ~Vtple A· 
to-01"4lUU' 

O..:fllano.Tony "'TumollhtSctew .lllnet991.p58 "OnCoCo 
Tome· 

Goodman. l.lany 'A Mo111tor lorlht CoCo3"; l.lar' h 1991, p.1 4 
An update on monotors lor lhe CoCo 3 

Hoult. CeQI C 'MIDI Mods" 1\pf'ol 1 991 p 82 Foghr.ng biK:I< 
agan11 bert!y .. lf.oent sy~'hH ~er <letognt 

L- Rdlalll "TurtlO L.ghl May 1991 p.53 A btgl'!l Idea 
tor noNOf'~ t>OCk $peed on the CoCo 3 

Mtnyman. Aoblrl c "Oosll Cone rote< ROM Se eaor': Uarch 
1991. p.34 &MtCII between 1WO d•Sll ROMs 

PnoiLps.CI\IIries F 'SoidenngFundamentals' Mar,h1991 .p,44 
~"1'9 Lps for the nardware 111\1\erer 

HOME APPLICATION 

Wyss·Galolenl. S "'oc Reacltr': CoCo3: M.'ly 1991 p 49 V•ew 
and pr.ntttXI II 01 qulcltly and ODS ly. AEADOOC. 

HOME APPLICATIONS 

Ourur. G en ·Horl!e8udgetAnalyll4 o ·.eocoi:CoCo2CoCo3: 
Fltlfuary 1991. p.10. Aocord and ma.ntaln your pe110nat 
OUdgel BUDGET. 

Han. T""otnr W 'HAndy l&M'er; CoCo3. J"ly 1990, p.IO. 
LABEL. 

H~erRIOI l.larl<' Wo.s Bo "CoCo Home VICI80 Compan>on'; 
o-t-bet 1990, p ·o. LIM h CoCo 3 crea•e ttlel. c:re61S. 
grapha •or YCleoS 

Pe.tman. R~hll'd Oo·II·You<IHI~ Dalabase, Part V"; CoCol/ 
CoCo21CoCo3 July 1990, p.38 A dalilbase to treck hOus• 
ho4d fiiUinc:!al lflformatlon. AETRV. 

Wa leiS. Fr~AI'OS M "Spread a SMil fOf Heat LOIS' CoColl 
CoCo2..<:oCo3 s.pc.- •990 , eo U5ong .,~ 
lor heat·loss c:ale\U:.on$. 

MUSIC 

NOVICES NICHE 

~ A~-o 'We.g!IISonO!her P'anMS";CoCol CoCo21 
CoCo3; Ftbtuery 1991 p 91 Yle.gra COII'puta•.on lot a~ 
nea .. nly tlOd•es WEIGHTS 

Balbonan. R·CIIate. ·Your Age n Days· CoCot,CoCo2'CoCo3, 
November 1990, p 26 C31culata your current day age 
AGEDAYS 

Banels. And,... "'Soldet ColO! Cl\lnge'. CoCo3: Januery 1991 
p.2C AuUolyiOennarctCoCo3~dscllllys BORDER 

s.mco. B I 'HI ReslnOUI Edtot'; CoCo3;~r 1990. p.37 
AIIO'N UM1 lf1P\It on lhe H. Res saaen. INPUT3 

Bemoco. Bill. "WWnn.ng CombO A : CoCo3; ~~ 1990, p.37 
C•ea1e your own <1<». DICE. 

Br.uu'rlll~t. Jay "Color BaiJ CoCo t. CoCo2,oCoCo3: Seplembet' 
1990, p 59 1"3y ponba:l w<:ll a padd,. nattod 01 a 1\pper. 
COLABAll. 

Clio. J-L t,blu .. Buswt' CoCoi .'CoCo21CoCo3. January 
1!191 p ~ An 05-9 ut -:y that orN!Is dONn tin ol merged 
mcQIIH BUST 809 • 

Coolman. w I am w. "Bank Aocourot": CoCoi/CoCo2.CoCo3: 
l"ebruary 1891, p.38. A almptt program to he\ balance your 
Cll«<<<look BANK 

a... ... Shawn ~ t>..aory Apl'ebe\lle('. CoCo I~. 
Januilt)' 1991. pS5 1\tfangt d41< It-"'"'" IPhlbel.:ai 
Order 0 AALPHA. 

Ebacher.Jerome "Addollon' CoCot ~2:CoCo3.~ 
1990, p 93 Tom.ng drli«S 10 ~~~ malh llu Is. ADDITION 

ElliOII. Ph 1 "Colortng";CoCo3,January 1991 ,p 44. U&eyowown 
~s toM desog,. on the grlj)lllcs &e:rMn lNG 

Enger Davoc:tC. "Ouick D·•ectotySoner:CoCot 'Coeo21CoCo3: 
February 1991, p5C A mch1nt-languagt. diredOry·IOnong 
Ullly OtRSOAT 

Eaaado Aoc:N<tl "Freeoom·,eocot 'CoCo2JCoCo3.Apf'olt991 
~~ prOgram of flnOOrn.'y-movong ............ 

Fong ss Douglas. -craps· CoCoi.QlCo2JCoCo3; M.'lrch 1991, 
p 57 A game ot ro,.ng hoc.. CRAPS 

rneaen. Geolf 'Automatoc Error Entry': CoCo3 Febt~H~ry 

1991. p.92. Emer the EDIT mode autamaual!y on ~tror 
di!Kl-on AUTOEAA. 

F ....... Geott "tlttc:~~~e Eno• MIISIOM' CoCo3. Octoo. 
1990. p 51. u-.. h'«<d!Y enor -aoes EAAMSG. 

Fn.en. Gaol! "los! Lint Aeca•·: CoCo3; October 1990, p 87. 
RediSPlaY 111e laS! command hne you entered under BASIC. 
LAS TUNE. 

F,_ Geoft "line Cop)r; CoCo I~; AugU811990. 
p. TO Copv S~nglt BASIC pr~ 111'181 !rom plaoe to place. 
LCOPV 

F.....,, Penry. "Mua.c: T•r. CoCo3: Apti 1991 , p.31 . Lttm lhl 
~ and 5p8CN on fie baa and treb<e aels. MUSICTST 

Hennon, r:m "MUSIC Gnd' CoCo3; Apr~ 1991, p.60. C1oa:e 
random mu~Ql tones and llalihong llghls. MUSCGRID. 

Hooper, ~alVin. "Compound lntetea·. CoCotrCoCo2JCoCo3: 
May 1991, p SS. A smpkl ptOQiatn to CO~Jnd lnltrtst lo! 
sped'<: pefiOdl COOM' • INT 
~ Nel. "Sloe MaciWII'. CoCo I oCoCo2.'CoCo3 Junll991, 

p 20 A CoCo girne thai brrnga Las Vt9U to you. SLOT 
Kenny. Ktlfan. ·Ang.a on !he COCo', CoCo3 O.C.mbe! 1990. 

p 73 An educal-onaJ introduct.on 10 ~rogonometry COCOT· 
RIG 

Kenny, Ke.ran. 'CoCo3Joystldt",CoCo3. Augl4t 1990 p 59 A 
s mpla JOYI!ck doocl'llg program JOVSTI<3. 

Kenny. Kenn "Gf1PI'ic$ Elllll--·· CoCo3 MatCII 1991 
p 78 Some M1s on g<aphca f"'OYill'fl'lfW"!II. HSCA4EXP 

Kenny. Karan "Ht-ResArtf>oe·· CoCo3, Junt 1991.p 18 LNm 
hOw 10 determ ne and set SCtMn COOrdona!es. HIRESPIE 

Kenny, Kelran "Hot Gold": CoCoi/CoCo21CoCo3. D~ 
1990, p 57 Fond lht hdden trNIUte HOTGOLO 

Kenl!y. Keiran. "Nell labels'; CoCoi.CoCo2.CoCo3 Febr..ary 
1991. p 24 I'M! oddress labelllrolll Cla.ta statemeru LA· 
BELS 

Kenny. Ke ran. "PMkong 1!135'; CoCo I 'CoCo2ICoCo3. Nov.,.,_ 
ber 1990. p.75. Uso Addless 135 10f monotor•no user lllllUI 
PEEK135. 

Knap•k. SIIIV8. "lo!llla·. CoCo11CoCo2'CoCo3; February 1991. 
p 29 Oulckly find monUIIy paymenta ancl lnUltest on toans. 
LOANS 

Larson. AI~rcl. "TII*":CoCot CoCo2.CoCo3.Feb'U4ry t99t. 
p eo CoCo ma- a coun:d<Mn .-. TWEA. 

lJm ng. Douglas. ·Pop-up Menus"; CoCot .CoCo2.CoCo3 No 
vember 1990. p.52. Expedte lila monu-cte:~~1'9 ptOQI&$ 
POPUP. 

Ung. Sharon "Huclt Buclt.s'. CoCo I CoCo21CoCo3: Oectmbor 
t990. p so. Ma\l.t play money wlrn lhe CoCo and a prntor. 
HUCKBUCI< 

Mc:Cattly .la"'H "Ctedll' CoCot~Coeo2'CoCo3 MM'c:h 18111, 
p 9. Lat CoCo roll tNt cr.dits to• ytNt p:Dducllon CREDITS. 

M '-rn. Loy "'hn's Law" CoCo! 'CoCo2'CoCo3. March 1991. 
p 42 Ohm s-taw calCUlator. OHMS-LAW Moo••· M ke. ·Dirtc:tory LISter'; CoCol iCoCo21CoCo3. January 
1991. p.88 Send llle directory illt.ng to tneptlfTtel. DIRLIST 

Moelty John "Spral" CoCo3 Aug11'11 1990, p 42 A look II 
IP'CIIZDd tnanQies SPIRAl. 

~-John 'Note Wntlll"' CoCo3 Febr\laty 1991 p92 A 
quc:k no•e af'd "'8tnn eci:O< NOTERITE 

MIISUmeo. John ·No:e Wn:er 2x co· CoCo3,June 1991. p 18. 
Pront 80-co•umn no:es and lt!tttl wothoul h hassle 
NOTE2X40. 

Aegnaro.Konnetlt 'A.r R&d": CoCo I CoCo21CoCo3: Sep:em
bef 1990.p.31 Ahogt>-I)'1'91Cl.ongam& RAID 

Aoge~ Rooen. USerC)c.es'.CoCol CoCo21CoCo3.~ 
ber 1990. p 60. M11C11Dn llldeogemew!hcolorgtaphoc:aancl 
sound. LASER. 

Rots. James. -os i Fue Vlowor: CoCo3: May 1991. p.9. use 
keys 10 scrol for'N~rd and bacltwOrd through ASCII fi os. 
SCAOLF.B09 

Tandberg. Dan. ·Wormy"; CoCot·CoCo2JCoCo3, Dec:ttnber 
1990. p.20. s- u. growong ... onn w lhOUt 11111no any111.ng. 
WORM(. 

T.., , TC. "SpaceKamlcaze",CoCoi.~;M:Iy 1991 , 
p ao A shoot·'em-up arcade game ot l<amo!<IZe dest"'aon. 
SPACE.. 

Teague. Bob. Body Mass·: CoCoi/CoCo2JCoCo3: February 
1991. p.90. Oaterml!w your opt.mum weight. BOOVMASS 

Thompson. Em• "Add'"O Mactont'. CoCot/CoCo:M:oCol, 
~ 1990 p 38 A pmtong lldrling-maCIIIle P'OQiat'\. 
ADO 

Tutowskl. Oo"'d "Cat Oud, CoCo1/CoCo2.CoCo3 June 
1991, p.18 The l~tegamt for those vtp. ln tna cat. 
CAROUEST 

05-9 

Boymon. Davd P "AI'Igthe Alarm" CoCo3. o.c.mbtr 1990, 
p c 1 A look at souncli~ the alarm under 05·9 ALAR~ 809. 

Clleek. Joaeph. ·Menu System': CoCo3, Apr•l 1991. p 38 &I'd 
your own manu system 1,15 809 

Godbelg. Sllphen B "Append"; CoCo I. CoCo21CoCo3.J-ry 
1991. p.88. A mutl>-purpose teJC1-Iolt llloo':'f APPEND ASM 

Gocllarg. ~ B •for VOUt Eyes Only", CoCoi/CoCo2J 
CoCo3. JfiY 1990.Q.32.Logon Ptottaon for the •no•·user 
()$.9 ayslllf!l LOG.ASM 

Goldbe'll. StephonB "Son': CoColt1::oCo2/CoCo3: March 1991. 
p 28. A Uhloty to son lir!OS on tOlfl files SORT ASM 

GO'dberg. Stopllen B "Tree Grows on 05-9, A·: CoCoi iCoCo21 

CoCo3. February 1991, p 82 Print a d•r«~ory tree lor your 
doli\1 TRE E.A$).1 

Jac1t1on. Cttrislophet 1! W, .. • Sue Bnng YOUI Potato Salad". 
CoCotiCoCo2/CoCo3. ~ 1990. 1).83 An lnlttl)r. 
,_ rna ·merge ut.-~ TSMAIL. 

K.entz e. Trn ·D.sp~ayong Poc:1ure n:es OS·8 Part I r CoCo3, 
De~- 1990. p 34 Another look at datlloCOmpt11$$1011 
teCIInoQUea. SETBUrfER 80 

Klentzle. T m "Oispleylng P•cturt Fl es U11ng OS-9· CoCo3. 
November t 990 p 48 A.ln-ltng!h deoodong tactonoques a"<< 
cispla)"ng Images. GEniNE 

Kientz e. Tom "Gelnng lht I'Qire Wi:h OS.9' CoCo3 Ot:1obe< 
1990. p-« Plc:n;re IIOfllglloMtats 4lnd doi4UY"''J mages 
wolh OS 9. VEF. 

Law, Greg "'SteakPo nt";CoCoi'CoCo2/CoCo3.July 1990. p.72 
'The MltslllQ Llf'k.' 

Law, Greg 'Breai\Poonl' CoCoi•Coeo21CoCo3. August 1990. 
p n "'SASIC09 lmarlao~·. GETID. 

Law. Greg "BteeAI'oont": CoCot 'CoCo2JCoCo3: Seo•emba< 
1990. p.28. "ReadlllQ and Wft'I'IQ". PRINT_ TEST 

Law, G-eg ~~r.CoCo i 'CoCo21CoCo3 October 1990. 
p.30 "Easy Accosa·. OPEN_ TEST 

Law. Grog. 13re~~r~Poonr: CoCot1CoCo21CoCo3: Oeoembet 1990. 
p.87 -~~~ the C Zen· 

Law. Greg ·Sre&lll'onr:CoCot~oCo3.J.muary 1991. 
p$2 "TI'ItCZenContnu .. •. TEST I.C 

Law. Greg. 'BrtakPwoC' CoCotiCoCo2/CoCo3 Febluaty 1991. 
p.22 •115 Stt. tne C Zen· READ TEST.C 

Law, Gt.a "8teakf'oonl , CoCo 11CoCo21CoCo3 MilCh 1991 
p 72 -The Auto Formallltr· AUT0.809 

Law, Greg. 13rllai\Poofll": CoCo t.CoCo21CoCo3: Apnt1991 , p.28 
"Mal<ong D•rectoues· 1,11\KEDIA.C 

taw. Gteg Brealll'oonr; CoCo3. May 1991, p 20. "Gtapp11Ca 
Func:toona•. 

Law at.g 'llrNIIPoont' CoCo3 June 1!191 , p28. 'Cill&t lot 
~-

M&oas Dwd ·Api)(-Ln Oep!IICiatJOn' CoCot/CoCo2< 
CoCo3 February 1991, p46. Learn togetatongMIIdGPri
Ciatlon ca'cutallons DEPAECIATE.B. 

~MI. Jell "'S-9 Assembly Language' CoCo3. June 111!11 , 
p co A gucSe lor assembly-language prog~a-MOiling 10 
OS-9 FIRST A. 

I'I!I!Nn. ~ "We.gh!S 4lnd 1.4easuntS' CoCo3 JII!IUII)' 1991 , 
p 28 Ouockly COf'Vttl from one 1yp1 ot measuremtf't 10 
another MEASURE 809 

Pveke tt. Date. 'KISSable 05-9". CoCo3. Jlllv 1990, p 48 'Loan 
P~resiOf MVFIIIanat• UPDATE! 

Puclten. Oa;e. 'KISSable OS 9' CoCo3· August 1990. p38 
'CoCo 3 Does w ndOwS' 

Puckett. Dale. "KISSab• OS 9· CoCo3. Sf'CIIernbe< 1990. p 39 
"'S-9 Gels lht Grldn· GRA.OEBOOK 

f'uc:Qn. Date "KISSab• OS-9': CoCo3: Oct- 1990. p.58 
"OS 8 Graph<S Pnm~tovte' 08JECTS.SCR. 

Pvclton. Dale. 1<tSSable OS·9"; CoCo3; November 1990. p.27 
"Automating h Onllf'e Exile-· MENUSE1\JP 

f'uc:Qn. Oalo. "KISSablt 05-9'; December 1990, p21. "Lagtnds 
otlhtC' 

Pvclttn. oa 8 'KISSibt 05·9"• CoCo3. January , 991 p.46. 
Bas.c: lnrtrUCIIOIII" 

PROGRAMMING 

Balder\ w, :lam. 'BalOtn'S Buller": CoCo I ~21CoCo3; Ju y 
1990. p 20. "Son ol PerpeJO.-g Pvzzlte COINTOSS 

Balder\ W ••m. 'Sirdtn's Bul!8f': llugl4t 1990. p 60. "TI'It 
Future ol tnt eoeo· 

Barotn. Wo tiam. •BardOn 1 Buffer"; CoCot/CoCo2.CoCo3. Sep 
ttmbet 1990, p.32. •The Sound of the Touch', KEYPAD 

Bardotn, W~•.am. •Barden's Buffer"; October 1990. p.38 'Pro 
gralf'm ~ Structure 

B.tolllen. Wollam. 'Bald•,-• Bu~r" CoCo! CoCo2.CoCo3 No
verrbel 1990. p.40 ·eoco. and~ Jill". CCGAAPH 

Barden, W• hm. "SMdens Bulla!'". CoCol CoCo2.CoCo3 0. 
cembfH 1990. p.Sol -Conttst Rtsuu· CAAOPUZL. 

Barden. WIJam. "Barden s Buller' ,CoCo3,Aprol1991 , p.32 •EZ 
Assembler" EZASM 

Barden. Wfwn "Barden's Buffer"· CoCo3. Uay 199t p.38 
·Usong E.ZASM"' CLRSCN 

B.tl'tltn. Wl.-n. 13atden sBu'ler'.CoCo3.J..ne 1991 p eo. EZ 
I\Ntn'lbllr GuodlboOic· SOATOAV 

Barnas James "Ft\1!\lratlon EX1ngu<Sl"er" CoCotiCoCo2 
CoCo3. August 1990. p 36 A quldcie .. bng lormanar LIS. 
TEA 

Bergmann. Dean ·utt Without Line Numbers'; CoCoi/CoCo2 
CoCo3. August 1990. p ec w~ the wtues ot BAStC09 ,..,., 
cout PAINTN.AME. 

!sled. Bruce. -coco 3 Gil,£ CARr tROs Expl•ntcr: CoCo3 
Auguiii990.Q.20 A to'lw3re tec:hnoque tret tnCIS canndge 
lnlllrrupt p:001ems. IAOPOLL.ASM. 

taw. Greg "Organozed Chaos·; June 1991, p.IO. Programmong 
teclallques. 

NH. w.mam P 'Aiserrbly une. The". CoCo11CoCo2lCoCo3. 
Sapc8mDt• 1990, p.44 Sornl.ta;.ng moYement and~~ 111 
fle~oll .. EATING! 

...... W••tam P Auembly Lone. The' CoCo I 'CoCo21CoCo3. 
October 1990. p.Sol Teac:ll.ng your=~ to read and 
modoly BASIC INPUT 

Net. Wolllam P "Assembly line. The', CoCoiiCoCo2/CoCo3. 
Nowmbel 1990, p.32 An lmag llaly ~h·ne (Tunng) comtl 
10 I fe TUAINO I 

Net w~ •m P. ·Asserrbly L,., The'. CoCo I CoCo2.'CoCo3. 
Fellrua<y 1991 p 30 Grllf'hing with~ permutallonol ~ 
lxot. MANDB.I 

Net. Wiloam P "Assembly Lone The' CoCo I CoCo2.'CoCo3. 
Man:tl t991.p.SI ~1'1Qandtwosongpoc1Uresonlhtgraph· 
1CS seteens WARP I 

Net W~'-m P. "AsMmbly Lone. The" CoCoiiCoCo2.'CoCo3, 
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r 
IAay 1991, p.56. Food for lhoughtln the gamo ollil~. PAEDA· 
TOR. 

Nee. Wiliam P 'Assembly Une, The', CoCo11CoCo2/CoCo3: 
June 1991. p 78 Seatcl\ong WOld puzzles WOADPUZL. 

N", William P. "Assembly Une, ~; CoCo11CoCo2/CoCo3; 
August 1990, p.52. A machine-language. sporafilraph pro
gram. SPIR01 

Zole, Emesl F "Programming Quick TipS'; July 1990. p 81 

QUESTION & ANSWER 

Boeldt Lany. 'i!ASICally ~·; July 1990, p.26 Error· 
Trappono Troubles. 

Goodman, Matty. "CoCo Consultations": July 1990. p.5a "'Bridge 
tt1e 68000 Gap' 

Goodman. Many "CoCo Consultanons·, August 1990. p.62. 
"Hard Dnves tor 68K' 

Goodman. Matty. "CoCo Consultanons'; Seorembe< 1990. p.52. 
'Programming me PIAs'. 

Goodman. Ma!ly. "CoCo ConsultatJons": OctOber 1990, p.S2. 
'DLSk·Dillle Blues". 

Goodman. Many. 'CoCo Collsultatons~ November 1990. p.24. 
'Shllt.ng Gears•. 

Goodman. MaJIY. 'CoCo Conwltat-ons'; December 1990, p.68. 
'GIME GllostbuSIGfa· 

Goodman, Mally. "CoCo Consu•tatiOns' ; January 1991, p.56. 
"Best Timing lor 512K'. 

Goooman, Many "CoCo ConsultatiOns'; February 1991. p.94. 
'Dosk Drive f'owe('. 

Goodman. Many. ·CoCo Consull,allons'; Man:n 1991, p.38. 
"Sound Advice". 

Goodman, Matty "CoCo Conwltatlons'; Apnl 1991, p.'l$, 'Mo
dem Upgrades·. 

Goocrnan. Many 'CoCo ConsiJ 131J0n6', May 1 991. P.42. "Memory 
Upgrades·. 

Goodman, Many 'CoCo Consultallons'; June 1991, p.63 'Tat· 
m nal Programs· 

Rainbow S1aH. The. "'S·9 Holine' May 1991. p.34. "'S·9 
Guidanct~'. 

UTILITY 

Fnesen, Geolf. 'BASIC.·; CoCo3, June 1991 p.32. Several new 
commands lor BASIC. MKDAT 

Jorgenson. Mlle. 'Disk MaSIBr 3', CoCo3; January 1991, p 10. 
Seven m.,.,-dnven u~ijties 10 lai<e conttol of your system. 

REVIEWS 

'1·Meg Upgrade'; August1990, p.83. 
'1990 CoCo Tn Esbmatof'; October 1990, p.75. 
'512K Copy Ulii i)I'; January 1991. p.n. 
"Atcade Factory The'; Sepcembet 1990, p.76. 
'Att<anold"; Augus11990 p.76. 
'Baby BASIC', Novembet 1990, p.71. 
"Sanl<man"; May 1991, p.67. 
"Salbalian Ouest'; .kl¥ 1990. p.63. 
"Bed'; Aprll1991, p.66 
"Srainouster Exam.ner"· MarCh 1991. p.64. 
"9ralnbuster Testwfller"; March 1991 , p 68. 
"C3 Fonts'. July 1990, p 78. 
"CC3FAX'; Aprll1991 . p 68. 
"CEBBS 2.1'; November 1990, p.72 
"CUI D·Urf<', September 1990, p.74. 
"Clllleruex·: 0ecem0er 1990. p.n. 
"CCII Pages Enhancod'; December 1990. p .78. 
"CCMEAR"; February 1991. p.78. 
"CavGfnan'; Apnl1991, p,70. 
'O.ass10 Soilullre·: October 1990, p.BO 
'CoCo Arctwer'; MarCh 199t, p.66. 
'CoCo MIDI Pro·; February 1991, p.74. 
'CoCo Yahtzoo·; Juno 1991, p.71. 
'CoCothello'; Juno 1991. p.72. 
'ComectJng t11o CoCo 10 the Aaal World"; December 1990, p.60. 
"'MP·PIC UoLr(; July 1990. p 60. 
"'S69VIew' F~Mxuary 1991 p72. 
"'SOISk •1·. May 1991, p.70 
"'elta Pro·. M.ly 1991, p.64. 
"'irectOry Llbr1iory', FebNary 1991 p.74. 
"'islleuo Ale Protectof', June 1991, p.71. 
' Educallon Galore·. October 1990. p 76. 
' 8ite"XIef'; October 1990, p.74 
·en~cy, The': Deoember 1990. p 7&. 
'File Recovery Sy$1Gfn', March 1991, p.68 
"Firespore·· November 1990, p.76 
"firs! Prae·. April 1991 p 64 
-Ga lery Maker'; June 1991, p 73. 
-Games Pack t·: Novembet 1990. p.8t 
"Goodberg Utofllies, The'• December 1990, p 74. 
"Goodoes O.sk One': February 1991, p 79 
"Grato• Di.!k Package', November 1990, p.76.. 
"GraphiC& Ut•rty": March 1991. p 67. 
'Honor Ouest': May 1991. p 69. 
' Hot CoCo!"; Octobot 1990, p.72. 
' lns.do 0$-9 Leveltr; August1990, p.BO. 
'Joy'; July 1990. p.76. 
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'1<tyboard Te~ate': September 1990, p, 79 
"KiUer Hawlt', July 1990, p 60. 
'1<yum Gal: to be Nloja (OS-9 version)', Apr~ 1991, p.72. 
'\.a Belle Lucie'; February t991, p.76 
"labelbeJe' November 1990, p.60. 
'1.evel II Tools'; Apnll991, p.66. 
"MVCanvas"; October 1990, p.83 
' Mallman',Janual)' 1991, p.75. 
"Master CatiLOg': Sep.iember 1990. p 76 
'Math.l Ubrary': Apr\11991. p.66. 
"Mind-Roll'. November I 990, p.72. 
"M~r: March 1991. p.64. 
"Maed Bless~ng5': February 1991 p.BO 
'Mofse CW'; July 1990, p 74 
"NFl Helmets Scrapbook'; January 1991. p.76. 
"NOO PrOC8SSOf'; June 1991, p.73. 
"Notes II': Augus11990, p.81 
"05-9 Level II BBS'; September 1990, p 74. 
'Overlord'. Augu$!1990. p.78. 
"PPcture Bongo·: May 1991, p.67. 
"PPcture DISk 1·: Feoruary 1991, p.75. 
"PICture Disks liS & •s·: May 1991. p.68. 
"PPanet Engone VO(soon 1.1'; December 1990, o.79 
"Power Stones of Ard 1r: August 1990. p.78. 
"Presto Partner"; July 1990. p.76. 
' PrintS'; October 1990. p.76 
' Pyramid Sol tairo·: October 1990, p.74. 
'OIKIS1 tor l'helda. The", November 1990, p.83. 
' Rainbow lndoxos·: Feoruary t991 , p.78. 
' AampaQe'; November 1990, p.73. 
' Raic:an 2 4'; December 1990, p.83. 
' Revvlation": October 1990, p.77. 
-~ipl41olef'; January 1991, p.72. 
·Seventh Link'; July 1990, p.74. 
'SmanWatch Orlllers', June 1991, p.74. 
·SoundTru'; January 1991. p.76. 
' SoundTraJt lnsltument DoSks', Apri1199t, p.70 
"Space Ace'; January 1991, p.72. 
·Space Aalc*$"; July 1990. p.79 
'Spectral Forces·: October 1990, p.79 
'Spell Maslel', January 1991, p.78 
·Spr~e-BASIC', November 1990. p.78 
'Star Mlcronlcs Pnnter"; September 1990, p 79. 
'S18rPc'; January 1991. p 80. 
'Super eo-"; June 1991, p.70 
"Supe<ftle ur: AuguS11990, p 7.6 
"Supetbook*, MarCh 1991, p.70 
·T&O Cassette 1193*; Decembef 1990, p.R 
*T&D I5SUOS I91 & 192'; January 1991. p.74. 
'Tul)l"; October 1990, p.78. 
"VE.ONPAINT"; February 1991 , p.72. 
"Wild & MV Versoon 2.1·: July 1990. p.n. 
"Wlz. The": November 1990. p 75. 
"Word Power3.3"; Septombor 1990. p.72. 
"Word Soareh'; Augus11990. p.60. 
·zentx·: November 1990, p.71 

AUTHORS 

Augaourg. Cray. •f>nnterPrimet. The':May 1991, p.28. A guide to 
primer terms ano fe~11ures. 

Augsburg. Cray. "Wrapping the Aairlbow'' . .klly 1990, p.92. 
-Debllgglog THE RAINBOW'. 

Augsburg. Cray "Wrapping tt1e RainboW"; August 1990. p.95. 
"The Tenth Round*. 

Augsburg, Cray. "WrapporQ the Aatnbow'; October 1990, p.95. 
' The Year Ahead'. 

Augsburg. Cray. "Wrappong the Aaonbow'; Aprtl 1991. p,75 
'1Jnwfapplng tn. RAINBOW'. 

Baroenan. RIChard. "Welg~ts on Other Planets"; CoCo11CoCo2/ 
CoCo3; February 1991 , p.91. Weight compuunlon tor all 
heaverly bodies WEIGHTS 

Balberian. Richard. "Your Age on Days·. CoCo11CoCo21CoCo3: 
November 1990. p.28 Ca!culate your current day age. 
AGEDAVS. 

Barden, w .. .am. 'Barden's Buffer": CoCoi!CoCo2/CoCo3; .klly 
1990. p.20. "Son of Perplexing Puzzles' COfNTOSS. 

Barden Wdliam. "Bar~n·s Buller'; August 1990, p.60. 'The 
Future of the CoCo'. 

Barden. Wol Ism 'Barden's Buffer'; CoCo1/CoCo21CoCo3: Sep-
tember 1990. p.32. "The Sound of the TouCh'. KEYPAD. 

Barden. W•llam. 'Barden'l Buffer": Oclober 1990. p.36. 'Pro
gramming S!luetlJre· 

Barden, w .n.am. 'Barden's Buffer'; CoCoiiCoCo21CoCo3: No 
vembef 1990, p.40. "CoCos a no Laser JeiS' CCGRAPH. 

Barden. w,,,am, ·earoen·s BuHel'; CoCo11CoCo21CoCo3. C. 
CM1b8r 1990. p.54. 'Contest ResultS'. CAADPUZL 

Bardell. W1~i8m "Barden·a BuNer: CoCo3: Apr~ 1991. p.32. ·ez 
Assembler". EZASM. 

Balden. W~ilam. 'Barden's Bulfef'; CoCo3: IAay 1991. p.36. 
*Using EZASM". CLRSCN 

Barden. W1l1iam "Barden aBufler";CoCo3;June 1991,p.60. ·ez 
Assembklt Guidebook'. SORTDRV. 

Barnes, James *Fruslllltlon Ex~u·sher'; CoCoiiCoCo2/ 
CoCo3; Augul>l 1990, p.36 A quickie Usbng lormanar. US. 
TEA 

Banels. Andrew. '8oroer ColOr Change'; CoCo3;January 1991, 
p.24. A UI•II)IID enhance CoCo 3 IICrtHin dis!)lays. BORDER 

Badter, Rob. 'Who Ounnk?'; CoCo11CoCo2/CoCo3, August 

1990, p.67. Find t11o dues with 11111 detecuve game DE· 
TECTO 

Bergmann, Dean. ·ute Wllllout Ull8 Numoera·. CoCo1/CoCo21 
Coeo3; Augul\1990, p.54. WoP tt1e vlflues of BAStC09 neY~~r 
cvase PRfNTNAME. 

Bemloo, B<n ~~Res Input Editor": CoCo3: October 1990, p 37 
Allow user lfllUI on the HeRes screen. INPUT3. 

Barnoo, IU *Winning Combo. A'; CoCo3; October 1990. p 37 
Create your own dee. DICE. 

Bloedow. Grant. 'Stevedores': CoCo3: Novembe< 1990, p.l 0. A 
ship-sllape version of a popufat Russian gamo. STEV~OOA 

Blyn. S!8V9. '1:dutJOnNo18s",CoCol~ • .klly 1990. 
p.86 'Search tt1e W~ Over". MAP. 

B<yn, S'.eve. "&&ucatoon Nolo!$"; CoCo1/Coeo2;CoCo3, Septem
ber I 990, p 48. ·~ Melling Pot". AMERICAN. 

!llyn. Steve 'EducaLOn Notes•: CoCo1/CoCo21CoCo3; Novem
ber 1990. p.54 'Check Your Ca.endar" CAlENDAR. 

!llyn. Steve. "Educauon Notes": CoCo 11CoCo2/CoCo3; January 
1991, p 34. "A Tnp to tt1e Post Office• MAIL 

Boeto~ Larry 'BASICally Speaking'; July 1990, p 26. Error· 
Trappong Troubles 

Boone. Ken. "CoCo Data Loggat": CoCo3: Mardi 1991 p 16 
Monitor real·wortd evei\IS. ~ COCODL 

Boudreaux. Andrew T. •CoCo TV': CoCo11CoCo2/CoCo3; C. 
c:ember 1990. p.62. Stan your own cable-TV series W11h help 
!Tom a lroend. HEADER. 

Boynton, Davkl P. "RIIIQ the Alann"; CoCo3: Oeoember 1990, 
p.ot1 . A lOOk at soundlngtheatarm Under0S·9 ALARM.B09 

Braxmalef. JFJy. "Color Bal'; CoCotiCoCo2/CoCo3; Sopcember 
1990, p.59. Play plnbaJ With a peddle 11\Staod ol a fl PPGf. 
COLABAI.L 

Bush, James. · easy Come. Easy Go·: CoCo1/CoCo2/CoCo3: 
Apn! 1991, p.20. BetnngwlthaSolnalrecardgama. EASYGO. 

Canocl<. SoJa. 'Fishing lor the A.ght Wotds': CoCoi.CoCo2/ 
CoCo3;January 1991 ,p.64. Tryyourcreallvohandatwmtng 
poeJtY. FISHBOWL 

Carroft, Jamos R. 'Blackjack'; CoCo11Coeo21CoCo3; MatCh 
1991 . p 10. Play a wom ng round. BLAKJACK. 

Cheek. Jo59ph. "Menu S)'518m', CoCo3; April1991 , p.38. Bu·ld 
your own menu syswm MS B09 

Cho, Jamie L 'Module BuSIBr'; CoCo I/CoCo21CoCo3, January 
t991 . p.94 Arl 05-9 util•l)llhal breaks down Ides of m8fll8d 
modules. BUST 809. 

Coolman, William w. "Bal'o< Accounl": CoCo11CoCo2.CoCo3; 
FeO<uary 1991. p.38. A ample program 10 help balance your 
c:hec:ttbooll BANK 

Cooper, Roe;~(. "AI VIe Knight Moves" CoCo3: Oetcber 1990, p.92. 
Arl ong11181 idea lor chess players. CHESSIO. 

Cu11Js, H. Allen. "Uhralace, the Frsl Loop'; CoCo3; May 1991, 
p.10. The ui!Jmate snoestnng desklop puOhs'*· GENFMENU. 

Cu11Js.H Allen. "Uitralace: theSeconoloop*;CoCo3:Juno1991. 
p.S 1. Programs ttlet create rhe Des-gn meru and sc'"" 
dumps. GtNOMENU. 

Davis. Shawn M '1><rGQilly Alphalletozor': CoCo11CoCo21CoCo3; 
Janu()ty 1991, p.55. Arrange disk filenames In atphabet.cal 
order. DIAALPHA. 

Dol>c>l.wvo> Bob. "'n the Name of EquaJII)"; CoCo1~; 
January 1991, p.61. A number·scramble game. EOUAUTY 

D!$telano, Tony. "Tum of the ~ew·; AuguSI 1990. p.48. "Build 
Your Own EPROM Programmer'. 

~tefano. Tony. 'Tum of the Screw', September 1990, p.6&. 
"EPROM Programtll8f, Pan II'. 

D.stelano, Tony. 'Turn of the Screw'; CoCot/CoCo2/CoCo3, 
Oc1obar 1990, p.64. "EPROM Programmer, Pan 11r. MA· 
KEPROM 

Oostalano. Tony "Tum of the ScreW': December 1990. p.S2. 
"EPROM Programmer Handbook' 

D•stalano, Tony. 'Turn ol the Serew'.January t991, p.36. "How 
Cold l•ft7' 

Otstelano, Tony *Tum of the Screw', Mardl1991 p31 'How 
Cold IS II?; Pan II' 

!Mtelano, Tony *TurnoflheScreW';May 1991, p.<IS. 'Mult.pjeA
to-D Input". 

Oslefano. Tony "Turn of the Screw': June 1991. p.58. "'n CoCo 
Tll'!l8· 

Dufur, Glen "Home Budget Anelylll4 0": CoCo11CoCo21CoCo3: 
February 1991, p. IO. ~and maintain your pereonal 
budget. BUDGET. 

EbaChar.Jerome.•Additlon·;CoCot1CoCo2/CoCo3;Sep:amber 
1990. p.93. nmlng drtl!s to lmptOYe math &kllla. ADDITION. 

EIHou. Phil. •Cofonng';CoCo3:January 199t.p.4ot. Use your own 
oo10rs 10 ron de&IQns on mo graphoes screen. lNG. 

Enger. Davlo C. *QuiCk Directory Sorter'; CoCo1/CoCo2/CoCo3: 
February 1991, p S.S. A ntachone-langu111Q9. drec:IOry·SOli"'' 
utill)l. OfASOAT. 

Estrada. Rlcnard *Freedom";CoCo11CoCo21CoCo3;Aphlt991, 
p 53. A graphics program of randomly·mov ng snake lines. 
FREEDOM 

Far.. Lom•• •Pnf111·2", July 1990. p.a ~appy Aronrversary·. 
Fall!. LOMie •f'rlntt·2' August 1990. p.8 *A &!gilt Horizon" 
Fall<. Lonnie. ·Printl-2'; Septembet t 990. p.6 ,, AD Started With 

EducaiJOn" 
Fall!. Lomle •PnntM·2" October 1990, p 6 "GIIphotal'y Speak· 

Fe~onn•e 'Pnnt1·2"; November 1990 p 6 "World Net" 
Fal<. lonnie "PnntM·2'; Deoember 1990, p.8. 'Unto What Fill' 

Halbor'?". 
Falk. Lonn•e. "Pnntt·2":January 1991, p 6 '1<eep.ng tt1e ~~·. 
Falk. Lonnoe. 'Prin~·2": February 1991, p.8. "'ocumerud Evi-

dence" 
Fate. Lonn<e. "Pron1f·2';Match 1991. p.8. "Come One. Come Air. 
Fait. Lonn<t "Pr.n11>2"; Apnl1991 , p.-6 'CoCo Hots a HIQhNote'. 
Fall\, Lonnoe. "Prirut-2"; May 1991, p.8. "My Forat Pronter'. 
Falk. Lonnoe. "Print•· :!": June 1991. p.S. "Binary Bluepnnls". 
F'.ngloss, Oouglu. "Creps': CoCoi/CoCo21CoCo3: March 1991, 

p.57 A game of rollng tl1o dice CRAPS. 
Fnesen. Geoff. "Automatic Error Entry'; CoC03: February 1991. 

p.92. Enter tt1e EDIT mode a\Jiomalicafly on orror detecOOn. 
AUTOEAA 



Yes! They're still available 

Rainbow 
Back Issues 

BACK ISSUES STILL AVAILABLE issue for postaae and handlinj if sent by Unitec.J uu: Canadian midents. 7 pen:eru GSi.ln order 
I l ave you ~xplort'd the wealth of infomuuion in Parcel Service. There is a SS <.'barg~ for the tint to hold down cost\. we do not llill. and no 
our past i!I.,Ue!o'! f rom our very tirlit. four-page iSIIue. plus aS I charge for each i!ldditiunal il>st~e C.O.D. orders ~tre accep1tad. 
iuue to many with more than 300 pages of on orders sent by li.S. Mail. Ll PS will not deliver 
materilll. 1t's all ju"t for CoCo use~ - a grea1 to a post office bolt or to another country. Due ro ~avy ~mand. we !-Uggest you order rhc 
way to C'\J':Uld your library! back L'i!>ue& you want now wlule ~pplie.\ W.t. 

MOST ISSUES STILL A VAD..ABLE To order, review and fill out lh¢ form below and 
A WORLD OF I . f '() Availabk iasues through June 1982 life pro· mail it wnh your pa)'ment. 
AT A BARGAIN PRICE vided on white paper in a reprint form. All 
All b.tcl. 1~U«:!> ~II for the ainJ)e l!ISUe rover others are in reglllar m:tgazine torm. VI SA. for greater con-.enien<."e. ortkr through the 
pric~. ln add1tion. there is a S3.SO charge for the MasteJCard and American EAprns accepeed. Rainbow Magu ioe Servteh area of our Delphi 
fiN ;~.,ue, plu" SO cent" for each llddirional Kenrucky rel>idents p~ add 6 percent 'lllles CoCo SIC'i. 

r---------------------------------------, 
I RAINBOW INDEX I 
I A complete index for. July 1981throughJune 1984. is pnnted in the SEP83 EG>c:alllln $295 ':) MAR 88 a-s $3.95 .l I 

July 1984 ISSue. Separate copies are available for $2.50 plus soc OCT83 o..pt.a $395 :I APR 88 Home~ $395 ..) 

I MAR&& s..s.n.sa $395 ':) MAY 88 PM1e< $395 J I handling Indexes for subsequent years are published annually in the APR&& Clam~ $395 ':) JUN88 MI. soc $395 ..J 

I July issues of THE RAINBOW. MAY &I Pnn:., $395 ':) JUl88 Am"etSAIY $395 .l I JUN84 ""* $395 :J 

I TOTAL JUL&l Am!Yeruty $395 ':l VOlUMES I AUG88 Games $395 :1 

I KV RESIDENTS ADD 6% VOlUME4 SEP88 EducatJon $395 J I 
CANADIAN RESIDENTS ADD 7% GST AUG&& Gamea $395 ..J OCT88 ~ICS $395 ..J 

I SEP&& EelucallOn $395 ..J NOV88 OaUI Comm. $395 ..J I U S MAIL CHARGE OCT&& Graptoa $395 ..J OEC88 Hoi.Giy $395 .J 

I NOV 8-4 D.tla Comm. $395 ..J JAN89 Beg:nnetS $3.95 J I SHIPPING & HANDLING OECB-4 Hoblv $395 ..J FE889 HomeHetp $395 J 

I JAN85 Beg<M«t $3.95 :J MAR89 Hantware $395 J I U.P.S. CHARGE FE885 Ut~t'" $3.95 ..J APR89 BuSiness $395 .J 

I MAR85 Bue•nou $3.95 .J MAY89 Printer $3.95 .J I TOTAL AMOUNT APR85 S1111ulations $3.95 J JUN89 Summer Fun $395 .J 

I MAY85 Pnntef $3.115 J JUL89 AMivarsaJY $395 :J I ENCLOSED JUN85 Millie $3.95 J 

I Article Reprlnll JUL85 AnnlveJSal'f $395 .J VOlUME9 I 
In lnstonoos where a given Issue IS now out of pnnt and not available lor AUG89 Beyond BASIC $395 J 

VOlUMES SEP89 Education $395 u 
purchase, we do prOVIde photocopies of sped~c artac:les. The cost for this seMoe AUG85 Garnes $395 J OCT89 Grapha $395 ..J 
1S St 50 plus 50 cents SIH per article This service 1s provided only in the case of SEP85 Educa'l()n $395 .,) NOV89 D.tla Comm $395 ~ 
out-ol·stoc:k ISSues OCT85 o..phc:s $395 0 OEC89 Holiday $395 ..) 

Name NOV85 ClataComm $395 0 JAN90 Besrmers $395 .J 
OEC85 Holday $395 I) FE890 Home Help $395 ..J 

Address JAN88 ~'"'*· $395 0 MAR90 Hatdwa1e $395 ..J 
FEB86 Ut!JeS $395 0 APR90 Bus.ness $395 .J 

Ctty State Zip MAR88 Bus ness $395 0 MAY 90 Pr·nl81 $3.115 :l 
APA86 Home Help $395 0 JUN90 Summa~ Fun $3115 :1 

-1 Payment Enclosed, or MAY 88 Pnntet $395 0 ..U.90 Arnversaty $395 J 

Charge to my -I VISA u MC ..l AE JUN86 Mutoc $395 0 
..U.86 AntWe<Slll'f $395 0 VOlUME IO 

CARD# AUG90 05-9 $395 .J 
VOlUMES SEPiO EducatiO'> $3115 .J 

EXPIRATION DATE PHONE() AUG86 Gamee $395 u OCT90 Gr.lpha $3115 ::J 
SEP86 Edualtl()ll $395 .J NOV90 OalaComm. $395 :J 

SIGNATURE OCT88 Gtaphc:a $395 u OEC90 Holoay $395 :J 
NOV86 OIIIIComm $395 u JAN91 Beg.nners $395 :J 
OEC86 Ho<ICiay $395 .J FE891 Home~~ $3115 :J 

TO ORDER BY PHONE (credrt card orders only) call (800) 847-0309, JAN87 ~ $395 .J MAR91 H6rdw&Je $395 :J 
9 a.m . to 5 p.m. EST. All other inqwies call (502) 228-4492. FE887 Ut.,. $395 .J APR91 ~~ $395 .;) 

send to: THE RAINBOW, The Falsoft Building, P.O. Box 
MAR87 &Sonttl $3.95 .J MAV 91 Prot. $395 ..J 
APR87 Home Help $3.95 .J JUN9t Sum,_ F.., $395 J 

385, Prospect, K.Y 40059 MAY87 Pnntlll $395 .J JlA. 91 Anroversary $395 .J 
JUN87 Millie $395 :J 
JUl. 87 Anlll-...aaty $3.95 :J 

Please send me the following back issues: VOlUME7 
AUG 87 Gamet $3.95 0 
SEP 87 EducatJon S3 95 tJ 

VOUJME 1 VOlUME 2 OCT 87 Grapto-cs $3.95 0 
JUL 81 Premier lsaue $2.00 u JUN 83 Pmtera $2.95 U NOV 87 ~,. Comrn $3.95 !J 
AUG 81 S2 00 u DEC 87 Ho lday $3.95 u 

~~~ :~ ~:~ j AUG 83 ~~~E 3 
$2.95 0 t: = ~71 ~·: g 

L-------------~~---------------~-------J 



Fnesen, ~fl. ·BASIC+"; CoCo3, Junel991. p.32. Several new 
commands IO< BASIC. MKDAT. 

Fnesen. Geo!l. "Oescnp!Ne Error Messages·: CoCo3; Oc1obel 
1990, p.SI User·frtendly errot messages ERRMSG 

F nesen, ~eott. 1.aat Une Recall" CoCo3. October 1990. p 87 
Red splay lhe last command line you &n:IKed under BASIC. 
lASTliNE 

Friesen, Geoff. •LJne Copf; CoCoii'CoCo2.CoCo3, At.gustl990. 
p.70 Copy sr~'e BASIC progn1m 5n&s trom place to place 
LCOPY 

Fn&sen. Perry "Musk: Test": CoCo3. AprJ 1991, p.31. Laam the 
Iones arxl spaces on lh& bus and treble clefs. MUSICTST. 

George Tom. "f>lclureThiS1'; CoCo3;0ctoberl990.p.10. Spec> 
Ita 3: luiHaatured graphiCS ed•IOt. MAKE SPEC. 

GoN. Kelly. "Nrntll Vear of Ra\nbow, The": .lilly 1990. p 64. An 
lllde• of arncles. progl'llms. ,.VIeWS. and autho!a. 

Goldberg.SlephenB "Append':CoCoi/CoCo2.CoCo3.January 
1991. p.68 A mutb·pu~e l&•l·fle ul~ ry. APPEND..ASM. 

Goldberg, Stephen B. 'FOI YOlJt Eyes Only"; CoCoi iCoCo2/ 
CoCo3; July 1990. p.32 Logon protect-on lor the$ ~le·user 
05-9 system. LOG ASM. 

Goldberg. S!ephen B. "Son"': CoCo1/CoCo21CoCo3.Marcn 1991, 
p.28. A uW.ty to sort 6nos in te.s Ides. SORT .ASM. 

Go!<!Oerg. Stltphen B. "Tree GlOWS tn0$-9. A": CoCot .CoCo21 
CoCo3: FebiUaty I 991 , p.62. Pnnt a d•rectory tree for your 
cfiSks. TREE.ASM 

Goodman. Many "A Mon. tor lor !he CoCo 3": March 1991. p.14 
An update on monitorS lor the CoCo 3. 

Goodman. Many 'CoCoConsultliiJons';July t990.p.58. -enoge 
lho 68000 Gap 

Goodman. ~flY. "CoCo Consulllltlons': August 1990, p.82. 
'1-lar<l Drlwes 101 68K'. 

Goodman. Marty "CoCoConsultalions": 5epbambel1990. p.S2 
1'1ogrammong the PIAS". 

Goodman. Many. ·coeo ConsuhaWtt'; October 1990. p.52. 
"'isk-Orive 8Juos·. 

Goodman. Matty -eoco Consultations' November 1990, p.24 
"Sh1hrng Gears·. 

Goodman. Marty. -eoco Consultations" Oec:ernb4ir 1990, p.88. 
"GIME GhostbuSters' 

Goodman. Many 'CoCo Consuhavons·; January 1991, p.58. 
"Sesl Tlming f01 5 f 2K". 

Goodman. Marty 'CoCo Consu lAtiOns'; February 1991, p.9L 
"'OSl< Onve Power' 

Goodman, Marty. ·eoco Consuhallons". Matdl 1991. p38 
"Sound Mvt;e. 

Goodman. Many -eoco Consuhat.ons'; Apnl 199t p 46 "Mo· 
dem Upgn~de$" 

Goodman, Marty. 'CoCoConsullauons'; May 1991, pR. 'Memory 
Upgrades' 

Goodman, Marty -eoco CoMu~alons·. June 1991 p 63 "Ter· 
m.nal Programs·. 

Harris. Dale "Banzaor; CoCo3; Sep:embel 1990. p.18. Eam a 
bliiCk boft In IOY'bek karate. KARATE. 

HarriS. warren & Harris NOll. "KnlglltShllt"; CoCoiiCoCo21 
CoCo3: May 1991. p.l&. A game ol me<IIOVal conquest. 
KNIGHT. 

Hart. Timothy w 1-landy Lobelef'; CoC03: July 1990, p.l o. 
LABEL 

Havomock. Mart< & Wils, BY!. ·eoco Homo Vdoo Companion"; 
Decombor 1990. p 10. Let !he CoCo 3 croa1e ~~es. crodltS. 
g<aptics tor videos. 

Hegborg. Jool Matllew "Selt1Klotlel1l":CoCo3: Oe<:embor 1990. 
p.46. Build more 'ntltfCOMIICted words to win. ADD·ON. 

~non. Tim. "Musk: Gno'; CoCo3. Apn 1991. p.60 Create 
llL'ldom musical tones and ftashi11glights. MUSCGRID. 

Hon. Oennl5. 'Mal\11 or B<eak'; CoCo11CoCo21CoCo3. June 
1991, p 65. Get ahead'" ttU reaH te game SCREENS I. 

Hooper. MaMn. "Compound lntere51"· CoCo t1CoCo2/CoCo3; 
May 1 991, p.55 A s•mllie ptogram to mrnpoond lnt8f8St lot 
speciUc penods. COMf> • INT. 

Holik Cecl C "MIDI Mods'; April 1991. p.62. F.ghllng back 
lt(lalnsl barely suft-nt synlhes..tiK designs. 

Hunt. Matthew "PioiaLoi'.CoCo3.Seplllmberl990 p.IO. Malee 
abstracl mall\ tormulas mncrete GRAPH. 

Issei. Jim K. "TM'Tilnal Entries' No\lambel 1990. p 62. Get a 
harxlle 011 some current mmmunoc.allons programs. 

ls!ed. Bruoe. 'CoCo 3 GIME CART' lAOs Elqll&ne<~': CoCo3; 
Augus11990, p20. A $0flware techniQue thalerxls cartridge 
lni8111Jf)l prob4ems. IROPOLLASM. 

Jacl<son. Cllnstopller. 'II Wit• • SU&. Bnng Your Polllto Salad': 
CoCol/CoCo21CoCo3; SaJ)Iember 1990. p.83. An ln1erpre 
uve ma~'·merge uu •IY TSMAIL-

.Jotnion. Nllol. "SSo! Machine'; CoCoiiC~'CoCo3. June 1991, 
p.20 A CoCo game lhat bt1ngs L.as Vegas tO you. SLOT 

Jorgenoon. M1ke. '1>9k Mattei 3'; CoC03: January 1991. p.tO. 
Seven menu-<lnveo ulil•bes 10 take ~1101 ol your system. 
CON FIG. 

Kenny. K01ren "Ang'os on the CoCo'; CoCo3; ~mber I 990. 
p.73 An educat-onal lnt<Odua.otl 10 !ligc)norMiry COCOT · 
RIG. 

Konny. Ke~an. -eoco 3 Joysllck'; CoCo3 August t990, p.59. A 
simple joystor:k doodlfiQ p•ogram JOYSTK3. 

Kenny, Keltan. "Graphics Elcperments', CoCo3: March 1991, 
p.78 SOine ll•n:S on ~ics programming, HSCR4EXP. 

Kenny. Ke.ran ·H,.ResAn f>oa· CoCo3. June 1991, p.18. Laam 
ho"" 10 d81erm n& and WI 5Cr9iln eootdlnaln. HIRES PIE. 

Kenny. Ke.ran. '1-lol Gold"; CoCo1,CoCo2JCoCo3. December 
1990, p 57 Flnd the hrdden ttvasure. HOT GOLD. 

Kenny, Keiran 'Neat Labe's' CoCoi,Coeo21CoCo3; Febn.lary 
1991. p.24 Print llddtess labels ftom data 5tatements. LA· 
BELS 

Ke<~ny, Keoran. ·Peet~ong a1135•. CoCoi/CoCo21CoCo3: Novem· 
bef 1990 p 75 Use Address 135 f01 rnoMONng user input. 
PEEKt3S 

Kess er Gary C ·arret 111trodi1Cb0n to Modems A"; November 
1990. p 12 hmooucti0<\10 dala communlcalloM uSing mo· 
dams. 

K'llf11Zie. T m "'isplayi~ Picture F~es 05-9 Pan Ill"· CoCo3. 
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December 1990, p.34. Anolher look at data·compresSioo 
lllchnlQues. SETBUFFER.BO. 

K.Jentzle. t1m. "0 splay•ng Picture Files Using 0$-9'; CoCo3. 
November t990, p.48. Run·lenglh decoding lechn.ques and 
displaying Images. GETLINE. 

K-le. Tim. 'GettJng lhe Por:tura With 05-9'; CoCo3; Oc!Obet 
1990 p.44. Pictur•srorage formaLs and displaying Images 
W•th 05-9. VEF 

Knapik. Sieve 't.oans'; CoColiCoCo2JCoC03: February 1991. 
p.29. Quickly lind monthly payments arxl inrerest on loans. 
LOANS 

Kuns, Eddie ·Dalabase Roport": July t990, p 82. 'Sitllll'f P01· 
poum' 

Kuns. Edd'oe. ·Da!Abase Report": August 1990. p.14. '\Jploads 
GaJorer 

Kuns. Edd.e "OII!pN Bureau·: Septem- 1990. p.70. "'nltne 
lnteraCIIOII$' 

Kuns. Eddoe "Delphi Bureau•: October 1990, p.88 "New Ma· 
Chnes Com'"O· 

Kuns. Eddre. "Delph• Bureau•: November 1990. p.SS. "New Del· 
phi Rates". 

Kuns. Eddie. "De!pllr Bureau"; December 1990, p.S8. "The Delphi 
Mailman". 

Kuns. Eddie. •Delphi Bureau-: March 1991 p.&l . "The Mild 
Sluhll('. 

Kuns. Eddl8. "'olphiBureau"; Apnl 1991, p.54. 'Confemnce· 
Kuns. Eddie. "'olplli Bureau·; May 1991. p.22. 'Conlorence 

Control' 
Kuns. Edd e. "Dolphl Bureau·: Jun& 1991, p.22. -on~ne en .. 

cloocy". 
Larson. RJchald '"Tmer:CoColiCoCo21CoC03;Fobtuary 1991. 

p.60. CoCo makes a counldown Umer. TIMER. 
L.aw. Greg. "Sreakl'ollll'; CoCo IICoCo2/CoCo3: July 1990. p. 72. 

"l'ne MISslnQ Llnl<". 
Law. Greg 'Bieai\Potnr: CoCoiiCoCo2/CoCo3; AugliSI 1990. 

p.72. "BASIC09 lnterlacrng". GEliD. 
Law, Greg. "8JeakPoint", CoCoiiCoCo2/CoCo3; Seplember 

1990. p.28. 'Reading and Willing". PRINT_TEST 
Law, Greg. "Breal<Polnr: CoCoiiCoCo21CoCo3: OctOber t990, 

p.30. "E<<sy Ac:QI$5". OPEN_ TEST 
Law. Greg. "BnlakPolnt": CoCo11CoCo21CoCo3: Dec:embet 1990. 

p.87. "'llS the C Zen". 
Law. Greg. "BreakPoint"; CoCoi/CoCo2JC()CoS; January 1991. 

p.52. "The C Zen Cont•nues· TEST_I.C. 
Law. Greg. 'Breai<Polnr. CoCo11CoCo21CoCo3. February 1991, 

p 22. "'tis Still the C Zen". READ_ TEST.C. 
Law. Greg -BJeakPolnt": CoCol/CoCo2/CoCo3, March 1991, 

p. 72. "The AuiO Formatter AUT0.809 
lllw. Greg. "BreakPolnf'; CoCot!CoCo2JCoC03: Apnl199t, p.211. 

"Making D•ectones•. MAKEDIA.C 
Law. Greg 1hakPow'; CoCo3; May 1991 p.20 "Graphics 

Funct<)ns" 
law, Greg "8JeakPoont' CoCo3: Jona 1991, p.28. 'Cause lor 

Arguments". 
Law. C;teg. "'rgamed Chaos'; June 1991. p.IO. Progrnmming 

loct\niques. 
L!mong, Douglas. 'Pop-up MonU5"; CoCo1/CoCoZJCoCo3; No

vember 1990. p.S2. ExpodiiO the monu-cn~avng proooss. 
POPUP 

Ling. Sharon. 1-luc:k Bucks'; CoCoi/CoCo21CoCo3: Dooombor 
1990. p.SO. Make play money wllh tllo CoCo and a prinler. 
HUCKBUCK. 

lorb osk~ Ror:hatd "Turbo llght"; M.:ly I 99 I. p.SS. A brtght Idea 
lor mooltortng dock speed on the CoCo 3. 

Lud""ig, Jolin. "Ooublewlde"; CoCoiiCoCo2/CoCo3; AUQI!SI 
1990, p.44 Print doible graphics saeens Slde·by·side. 
DBlWIDE 

Macias, Oav!CI. •.Appreoalln' Depn1ciati0<1', CoCo11CoCo2J 
CoCo3, FebtuaiY 1991. p.48. learn to get along with depr• 
c:Oato011 calculalions. DEPRECIA TE.B. 

l.4cCanhy James "Cred.ts"; CoCoi/CoCo2.'CoCo3; March 1991. 
p.9. Let CoCo rollhe cred'>ls lor your prodllCtiOn CREDITS. 

M81)8fing. Rudy "Sold Foundation In Cllemlslty": CoCo3; Febnr 
~~991 . p.&a. CoCo beconwls a chemiStry IUtot CHET\.1-

Marryman. Robert C "'tsk Controller ROM Sai41clor", Man:!\ 
1991. p.34. SWltch betweeniWO eta!\ ROM$. 

Mikel Joff. "05-9 Assembly Language•: CoCo3: June t991, 
p.40 A guide 101 assembly·language programmer movwtg to 
05-9. ARST.A. 

M•lam, Loy. "'ilm's Law": CoCo11CoCo21CoCo3; March 1991, 
p.42. 01\m's-law caleu1ator. OHMS LAW. 

Moore. Mike. "Oireclory LISter: CoCo11CoCo2/CoCo3: January 
1991, p.86. Send ihe airactOIY listing to lhe prlllllll. DIRLIST. 

Mosley. John. "Spprol': CoCo3: AuguSI 1990. p.42. A lool\ a1 
splrabzod trfangloa. SPIRAL-

Musumed. JOhn. ·Note WriiBr: CoCo3: Fobtuary 1991. p.92. A 
quiCk note and memo ltdiror. NOTE RITE. 

M .. sumed. John. •Note Wr~ec 2 x 40"; CoCo3;June 1991. p.l&. 
PrW!t 80-cotumn no1es and loners wllheut the hassle. 
NOTE2X40. 

Myers, Nancy. "SMr; Augusl t 990, p.92. A oomputiK widoW's 
Ia' e. 

Nee, Willoam P. "Assembjy line, The', CoCoiiCoCo2JCoCo3, 
September t 990, p .46.. Simulalong mcwement and changern 
the game oflr'e. EATlNGI. 

Nee, Wlttam P. "Assembly Un&, The"; CoCoi/CoCo2/CoCo3; 
October 1990. p.54. Teacltlng your compurer to ,.ad and 
rnodlty BASCC. INPUT. 

Nee. Wittoant P. "As$embly line The"; CoCoi/CoCo2/CoCo3. 
Novembe• 1990, p.32. An imag•nary machine (Turing) comes 
10 life. TURING I 

Nee, Wll iam P. "Assembly Lin& The": CoCoiiCoCo21CoCo3, 
Febt\lary 1991, p30. Graphlngwllh a permu1111onof M.!ndel
brol. MANDEll 

Nee, WiPiatn P 'Assembly Line. The"; CoCoi/CoCo21CoCo3, 
March 1991. p 51. Moving and !Willing pictures on the grapi>
ICS screens. WARPI 

Nee. Wdloam P. •Auembiy Line. The": CoCoi1CoCo21CoCo3; 

May 1991. p.58. Food lor lhoughtiOthegameolllfe. PREDA
TOR. 

Nee, waqam P. "Atsemllly Une. The": CoCoi/CoCo2JCoCo3; 
June 1991, p.76. Searchong word puzzles. WOADPIJZL

Nee. WUilam P. "Assembly Une. The.': CoCo1/CoCo2/CoCo3: 
A.Jgusl 1990, p.S2. A machine-language, sp.ral.graph pto
gram. SPIRO! 

OilY&, Tony "GoongOnllne:Pnmed and Ready": November 1990, 
p 46. A quick look a1 a firsNrmlll's onine dlsoov-s. 

Perlman, Richard. "()o.fi·Yoursell Database. Pan V": CoCo II 
CoCo2JCoC03; July 1990, p.38. A dalabase 10 ltadt hoUS. 
hold flnanclallnfonnauon. RETRV. 

Phillips, CherlesF. "SoldiKi,.. Fundamenws·: Match 1991, p.44. 
Soldering tips lor the hardware i/nlcerer. 

Pilioc. Giancatto. "Music Cllllliog": CoCoi/CoCo2JCoCo3. No
vembe11990, p.S8. An lnsttUmenlal program lor tracking your 
ILines. MUSIC. 

Pitlmen, Larry. 'Weights and Measures·, CoCo3; January 1991, 
p.28. Ooickly conv&rt lrom one type ot measurement to 
anorher. MEASURE.809 

Puckett. Dale. "KISSable 05-9": CoC03: July 1990. p.46 't.oan 
Procedures for IAVFinance'. UPDATE I . 

Puckett. Dele. "KISSable QS.9'; CoCo3; August 1990. p.38. 
'CoCo 3 DoGS W.ndows". 

Puckett. Dae. •KJSSableOS.9";CoCo3; Seplember 1990. p.39. 
"()$.9 Gels lho Gredos". GRADEBOOK. 

Puc:Mn. Ollie. 'KISSable 0$-9"; CoCo3; October 1990, p.SS. 
"05-9 Graphics Pnmotives·. OBJECTS.SCR. 

Puc:Mtt. Dale. "KISSable 05-9": CoCo3: November 1990. p 27. 
"Automaling tile Onfltle Expenence•. MENUSETUP. 

PuCkett. Oar.. '1<1SSableOS·9":0ecemberl990.p.21. 'legends 
of theC". 

PuCkett. Dale. 'KISSab>e 05-9": CoC03: January 1991. p.46. 
"Ba$;c: lnwuctlons". 

Ouolihora~ George. "Pyramld'; CoCo3: May 1991. p.78. An 
addlalve. easy· to-play tolltalre game. PYRAMID. 

Ouel horal, George. ·Resounding CoCo": CoCo3: April 1991. 
p.1 0. A graphcalre.otle of Mus~•. MUSIC3•. 

Rainbow Stall. "RAJNBOWfest 1990"; March 1991, p.48. Photos 
from lhe Chicago 199() ahow. 

Rainbow Stall. The. "'S.9 Hotlne', May 1991, p 34. "05-9 
Guidance". 

Re.ghatd. Kennelh "Air Raid"; CoCoi/CoCo2/CoCo3; Sept~Kn
ber1990. p.31 A higll-llying action game RAID. 

Ridings, David. "TIC·Tac", CoC03· April 1991, p.50. A gatm~ 
classiC. TfC. lAC. 

Rogefa. Robert "l.a5DrCycles";CoCoi/CoCo2JCoCo3; Novem
ber 1990. p.60. An actlon-v!deo game with colO< grephiCS and 
sound. LASER. 

Ross. James. "'S-9 File V•frNitr'· CoCo3. May 1991, p.9 Use 
keys 10 scrofl torwald arxl backwald througll ASCII files. 
SCROLF.B09. 

Scelbo. Fred B. "Wish!~ Weir; CoCoiiCoCo2JCoCo3: July 
1990. p.54. 'Old Game. New Twist". EZTHELLO. 

Scerbo. Fred B. 'WIShing We I'; CoCo11CoCo21CoCo3: August 
1990. p.30. "EZ·Thello Plays Bad\', EZTHEL02. 

Scerbo, Fred B. 'Wo$hlng Weft'; CoCo11CoCo2/CoCo3. Septem· 
bar 1990. p.38. "Mon4y •n Math". MATHGEN3. 

Scelbo. Fred B. "WIShtng Weir; CoColiCoCo2/CoCo3: C>aober 
1990. p.34. "8e1Ween Numbelll'. BETWEEN2. 

Scelbo. Fred B. "WWshhng Weir; CoCo11CoCo21CoCo3: Novem· 
bet 1990, p.66. 'CoCo Toura the Statos". STATES. 

Sc>orbo. Frlld B. 'Wlsh•no werr: CoCo11CoCo2JCoCo3: Decem· 
bar 1990, p.28. "The Tour Conbnues". MATCH50. 

Scelbo. Frlld B. "Wishifl9 we~r: CoCo11CoCo2/CoCo3:Jenuary 
1991, p.40. "VIsualalng FraCDOnS 2' VISFRAC2. 

Scerbo, Fred B. 'Wishl~ Welr;CoCo1/CoCo21CoCo3. Felltuary 
1991. p.40. 'VIsualizing Fracoons 3' VISFRAC3. 

Scerbo. Fred B. 'Wislung Wen·; CoCoii CoCo21CoCo3; MaJcl> 
1991. p20. 'VIsudzlng Frac:trons 4' VISFRAC4 

Scerbo. Fred B. WIShing Well"; CoCoi/CoCo21CoC03, April 
1991, p.58. 'l.ifesklls 7". UFESI<L7 

Smilh, Jay. "Cracking the Naut.cal Code"; CoCo3; AUjiUSI 1990. e· 10. A BASIC program !hat 111aches you lnternalional mde 
~ CODEFI.AG, 

Sl8kaWn.ll Ca~J. "Kn~ a Etrant'.CoCo3;July 1990.p.90. D01n' 
the whitettl'.ad< Shuffle. KNIGHT. 

Slllldl, Jofl. "JU$1 BeiWeen TetmiNlls': CoCol/CoCo21CoCo3: 
July 1990, p.28 Play lhe role of a dal8 c:ommun~C&Ilons chip. 
DATATRAN. 

Strollolino. Pt'IL •Jumpman•: CoCoi/CoCo21CoCo3: F•bntery 
1991. p.28. A quid\ looll &I the baSics of graphics animauon. 
JUMPMAN • 

Tandberg. Dan. 'Wormy": CoCoi/CoCo21CoCo3: December 
1990. p.20. Stoer tile gtDWing w01m WlthciUI hitting any~nlng 
WORMY. 

Taull T.C. 'Spa<» Kamllwe': CoCoi1CoCo21CoCo3; May 1991, 
p.BO. A snoot-' em-up arcade game of kamillaze deStruction. 
SPACE. 

T&aQiill. Bob. "Body Mass'; CoCoiiCoCo21CoCo3. Fobtuary 
1991, p 90. Determine your optimum welght. BODYMASS. 

Thomjlllon, Ernie. "Adding Mach.ne", CoCo11CoCo21CoCo3. 
No\lember 1990, p.36. A priming. adding·macltlne. ADO. 

Tlnldepaugll. Dale "Bond CalcutarOf". CoCoi/CoCo2,CoCo3, 
Febrvary 1991, p.58. Computenud .guidance lor calculated 
nsks. BONDCALC. 

Turvwskl, Donald. ·ear Ouest', CoCo11CoCo2/CoC03: June 
1991, p 18. The liCense-plate gamel01 !hose !lops In the cat 
CAROUEST 

Walters. Francos t.t "Spread a Sheet lor Heat Loss"· CoColl 
CoCo21CoCo3: Sepcember 1990. p.60. Ua-ng spreadsheets 
lor h&at·loss calculai!Ons 

Webb. Mark. 'Darts"; CoCo3: Febt\lary 1991, p.83 Throw darts 
011 (nol at) your CoCo's screen. OARTS. 

Wo~. Enc: A. '1>re Ploner; CoCo3, January 1991. p.83. Creale 
your own pie charts. PIECHART. 

Wyas·GalilenL S. '1>oc Reader'; CoCo3: May 1991. p 49. Villw 
and prom text files quiddy and easrJy. REAOOOC. 

Zote. Eme$1 F. "l'roglammi~ Ouic:k Tipcs'; July 1990, p.81. 



Advertisers Index 

We encourage you to patronize our advertisers - all of whom support the Tandy Color 
Computer. We will appreciate your mentioning THE RAINBOW when you contact these firms. 
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Belinda Kirby 
Advertising Representative 
(502) 228-4492 

• 
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Mv ........................................... . 
55 Owl-Ware ................................. . 
23 Owl-Ware ................................. . 
9 Owl-Ware ................................ .. 
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49 Trading Post .............................. 39 
25 Wasatchware .............................. 37 
26 Zebra System ............................ 31 
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0 Call: 
Kim lewis 
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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Protect 
• 

your important magazine collection 

Distinctive, Durable, Attraedve 
RAINBOW Binders 

THE RAINBOW il\ ;, vital resource 10 be 
referred to a~ain and again. Keep your 
'-"01'~ of THE RAINBOW safe in our quality 
dislictive bimkrs that provide complete 
protei.: liOn. 

These aurt~etive n:d vinyl binders 
showcase your collection and ensure 
your RAINBOWS are in mml condition 
for future use. Each bUlder is richly 
embossed with the magazine's name in 
gold on the front and spine. They make 
a handsome addition to any room. 

Put and End to Clutter 
Organize your workspace with these 

tuSieful binder;. Spend more time with 
)OUr CoCo and eliminale those 
fruSIJ'Iting searche.c; for misplaced 
magazines. 

A set of two binders. which holds a 
fulll2 iSSUC!i of THE RAIJto,"BOW. is only 
S 13.50 (plus S2.SO $hipping and 
handling). 

Special Discounts 
on Past Issues 

To help you cumplece your collection 
tlf THE RAINBOW. we're offering a 
special discount on past issues of the 
magatine. 

When you place and order for silt or 
more back i!isucs of THE RAINBOW a1 

the same time you order binder;, you are 
entitled to S I off the regular back issue 
prh:e. To order. pleas.! set the ''Bade 
l!isue Information" ad in thill issue. 

Know Where to Look 
You may purchase lhc "Offacial and 

Compleat lnde:\ to THE RAINBOW'' for $1 
when you purchuc a set of binders. This 
comprdlensive index of RAINBOW's finl three 
years (July 1981 through July 1984) is uloually 
pric:cd aa S2.SO. 

Yes! Please send me -- set(s) of Rainbow binders 

Name 
Addre..,.., 

City 
State Zip 

.J My ched. in the amount of i!> enclo-,ed . 

charge to: _J V ISA I.J \1astcrCard ~American Expres.., 
Account Number 
Expiration Date __ Stgnature 

I wan/to take ad1•antage ofthe.\e special offer.\ tt•ith my binder 
purchase: 

:)SaveS I off the -;inglc issue cover price for had. t'>!>Ue!>. 
Mint mum orderof6magatinc~ .Piea~c cncJo,c n had. j,.,ul' order 
form from •• recent i~suc indicating magatinl'-. wanted. 

:J Purcha'e the Oflicial and Compleat lnuex to THE 
RAINBOW" for S I. (Regular price $2.50.) 

Spcctal oller> !loocl onl) "tth the purcha-.c of a RAI'IBO\., tundcr,ct Bmdcr-
.trc $13.50 per t"o-hindcr 'cl ph" ~:?.50 ,(uppmy .111d h.lllJitng.lt )Our or!kr" 
to be -cnt v1.1 U.S. IIIJtlto .1 p<N uffiu~ bo.l\ 01 tm~t!ln .count!'). pk."c .tdd '\.:? 
Kcntud.) rc>idcnt~ add 6~, >at.:~ Ia\, CJnadt:m rctdcnt,, ?<rGS l .li.S. ~urrcn1.' 
onl) pka.-.e. In order to hol<l dtmn non-cdituriJI ''"''·\I.e du not hill. 

~tail to: Rainbc)\~ Binders, T he Falw rt Building. P.O. 8 o\ 385. 
Prospect KY .W059. For lTcdit curd order. call(!!()(ll 8-'7-0309, 
9a.m. to 5 p.m. EST. All other inquiries call (502 ) 228-"-'92 



__ ... _ .. ......... . .-.. 
$34..95 

You 11M bMn t"- to plollhe SI**IJI!WIIklliiQ the plutonium 
p~WnalaUr aQiltl$11111 negttous onsetlllids, lilt Zen11"' T~ 
bu9S 11.\..e been rtlltl'llQ on 1111 Sl)at:e trJOI lmes lor years; now 
they're abOut 10 !lnd 1 'lict>m who can ftgm baCk! liN! bKk lhe 
IW1ml 01 pes!$ 10 their home p48llfl Zenr<. enG use1111 t.se< 10 filii 
tl1e mtnaCI OllCI atld tor al Zefllll IS i loglltnillg bsl artadt game lOt 
thO 1281< CoCo 3 Tilt 320ll22S 16 colol grallhles .ue amaz•ng u 
n 1111111gi~t ~ground ~tc; $c«8 IJIII fltttts. llll 0'>1 12BK 
computer' T~• lm ICiion atld game play wll! utouno 'lOU in lllos 
GALAGA Olextllfmlnai.IOil PQJo 1n your Jotsltc~ and strap tn tor tile 

tide 01 you( •'•' ~to order 1 d 
~15k to set tilt .c~on btlore you $29 95 
boyt Req t28K CoCo 3. diSk diM. 
atld loysbt~ • 

Vtsa Mastercard, Check, Money Order and COO 
(USA only. please) acceptell All fore1gn orders 
must be sent 10 US currency Money Oroers tncluoe 
S2 50 tor shlpptng tn USA and canada S5 00 
Foretgn S3 00 extra tor COO orders PA residents 
ado 6% sates tax Deater tnqutlles welcome 
Authors we·re looktna tor new soltware' 

You'W ,_ atQII !IllS ht21( ~~~~ 
pne' TN! g~ and af'li!N!Ion are 
~"''I' You'vt gal to t..r 1111 OlgftM 
sounds' $121( (Uvw doskl) ~ed wolh 
axattmtnt 512K CoCo 3 only 534.95 

Thll ma'lial IllS •rude ~ _, I 
CoCo 3 p-- 0111 ol our blst Jell· 
"' to ct.let Play tnt lfiC!NIIit cOIIIIY1 ... 
Pff*ICI !lilt '/011'\lt beln mlsUlil ""'call 
tor 1111 .,....lilli"Y al tre OS9 -
t2Jk CoCo 3 dai:L.U9.95 

OS·9 Version Now Available 

n.s t21KtSt2K --s MQuiiiCino .
fill .__ .. ~ jiiJp8llr pro-
0'1111 CINII I1IUIQI - uSMg poly· 
pllanie Glgi!ZIII 101111115111d ~ UAI•Irllnd· 
11 pGIIII and Cloe- ..., Call • anllr .. 
Soulldlru dMIO pragrlll' IIIII IIt tO% an 
your Pit~ MtllriCiipl $34 9S 

I ALSO AVAILABLE: 

._a... Sou.slra lnllrvllllllllllll· 
pll ats»' Guillrs Sl~ngs WOOI!Witlds. 
and lull pllln Wlird nWM!Ib tar your 
tornl*lll9 ~ Colloplt18!y CO!IIPI .. 
tlle wttll 1111 Soutldlru IY$*11. 311ppy 12 
s!CIIs) lUte! lu!l ohounds St2.95111Ch or 
$29.95 lor all !!vet H1H If 1111 King 1, 2, or 3 

coco 1 • 3 $29 95 ea. 

H1H of tile Kllg Trilogy S74 95 

White Fire of Eternity 
coco 1· 3 $19.95 

Dr1gon llldl 
CoCo1 · 3 $19.95 

Champion 
CoCo1 ·3 $19.95 

Palldln'a Leg•cv 
CoCo 1 ·3 $24.95 

W1rrlor King 
COCo3 $29 95 
In Quest olthl Stir Lord 
coco 3 $34 .95 
Hint Sheet $ 3.95 

• 
aonog 

s~sterns 

-

P.O. Box 766 
Manassas, VA 22111 
703/ 330-8989 
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'r<1. 

Being online never felt so fine. 
Join the online network with personality. The most interesting 

. 
conferences. 1 0,000 programs you can download for your own 

use. All the most popular services. 

Two membership plans: $6 a_n hour or 

$1 an hour with the 20/ 20 Advantage. 

Join us online, the water's fine. 

Dial by modem, 

1-800-365-4636 

Press return. At password, 
type RB22 

DELPHI 
h.: 0 

't 0 

Voice, 1-800-695-4005 
617-491-3393 

~-lt"'"'- - •. -,r ~ r 


